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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOrO OOIIEro oOpa3zoBaHuUs
COCTaBJICHA Ha OCHOBE IMOJOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30oBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOIIMXCS W OpPraHU3AIMIO H3YUYCHHUS
¢bu3MKN Ha AEATETHbHOCTHOM OcHOBe. B mporpamMme mo (u3HMKe yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanumzanuu TpedoBanuit ®I'OC OO0
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
o rojgaMm oOydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIEA0BATEIbHOCTD
U3yYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qusuke pa3zpaboTaHa € UENbIO OKa3aHUS METOIUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHUU paboUueil MPOrpaMMBbI IO Y4eOHOMY TIPEIMETY.

dusuka SBISIETCA CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJBKY (PU3NUYECKUE 3aKOHBI JIeKAaT B OCHOBE IIPOLECCOB U
SBJICHUH, W3yYyaeMbIX XHUMHEH, OWoJIoTHeH, acTpoHOMUEH ©  (GU3UICCKOU
reorpaduel, BHOCHUT BKJIAJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa 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 TMpENINoOJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTH SIBJICHUS,

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIsl TOTYYCHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HaA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuu mnpenomaBanusi ydeOHoro mpeamera «Dusmka» B
oOpa3oBarenbHbIX opraHu3anusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pelICHUEM



Komnernn Munucrepcra npocsemienus Poccuiickoit @enepannu (MpoToKoJI OT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHUE HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIIECHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yabTaTa H3ydCHUs
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HayK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHC  TPEJACTABICHUH O  BO3MOXHBIX  cepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

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

npuoOpeTeHue 3HAHWM O  JAUCKPETHOM CTPOCHHUM BEHIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

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

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCITIOJIb30BAaHUEM bu3nuecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOMAaTh IPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M DKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCITIOJIb30BAaHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE NMPUEMOB pabOThl ¢ MH(poOpManuen (HU3NIECKOro COJEp KAHMS,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

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

[Ipennaraemeiii B mporpaMMe no Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTopHbIX PabOT W OMBITOB C YYETOM HMHAMBHAYAJIbHBIX OCOOCHHOCTEH
o0y4aromuxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMblX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

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

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

®dusnueckue BennuuHbl. 3Mepenue @usnmueckux BeauuuH. PuznyecKue
npudopsl. [lorpentHocts u3mepeHunilt. MexxayHapoaHasi CUCTEMA €IHMHMII.

Kak ¢usuka u Jpyrue ecTecTBEHHbIE HAayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBII METOJ MO3HAHMA: HAONIOJEHUE, IOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIBUJKEHUE TUIIOTE3, SKCIIEPUMEHT 110 NPOBEPKE TUIIOTE3, 0OBICHEHUE
HaOmogaemMoro siieHus. Onucanue GU3NUeCKUX SBICHHUN C TOMOIIBIO MOJIEEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SIBJICHHUSI.

2. @uznyeckue npuOOPHl U MPOLEAYypa NMPSAMBIX U3MEPEHUN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomul u onvimel.
1. OmnpeneneHue UEHbI ASIEHUS Kbl U3MEPUTEIBHOIO IpUOopa.
2. M3mepeHue pacCTOSHUMU.
3. H3mepenue 00bEMa KUAKOCTU U TBEPOTO TENA.
4. OnpeneneHue pa3MepoB MalbIX TEN.
5. M3mepenue Temmeparypbl NpH MNOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JNATYMKA TEMITEPATYpHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyIeHHOrO0 TOPU30HTAIBHO, TeM OO0JbIlE, YeM OOJbIlIe BbICOTA
IyCKa.

Pasznea 2. IlepBoHayajibHbIe CBEACHUS O CTPOCHUH BeLeCTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJNbl, HX pasMmepsl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JBm>kenne yactun BemecTBa. CBfA3b CKOPOCTHM JABWKEHHMS YacTHL C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddysus. B3anmonelicTBue YacTuil
BEILECTBA: IPUTSIKEHUE U OTTAIKUBAHHME.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) TeJl. B3auMOCBSA3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmonenne OpOyHOBCKOTO JTBUKECHHUS.



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

Jlabopamopuvie pabomul u onvimaul.

1. Ouenka JuaMeTrpa aroMa METOJAOM DpsOB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OmnbITHI 10 HAOJIIOCHUIO TEIUIOBOIO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpeqHssi CKOPOCTh MpU HEPAaBHOMEPHOM JBUXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUSI.
SBneHne uHEpUMHU. 3aKOH HMHEPLUUHU. B3aumopaeicTBHE TeNl KaKk NpUYHHA
M3MEHEHHS] CKOPOCTH JBWXEHUA Tell. Macca Kak Mepa HHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJHWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cwita Kak XapakTepuCTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO JUHAMOMETpA. SIBICHUE TITOTEHHS U CHUJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocTs. CrioxkeHue
CWJI, HANPABJIEHHBIX II0 OJHOM npsiMoM. PaBHonencTByromas cuil. Crila TpeHUs.
TpeHue CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUPOJIE U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHMUeCKOTro JIBHXKEHUS TeTa.
2. N3mepenune CKOpOCTH MPSAMOJIMHENHOTO JIBUKCHUS.
3. HaOmtonenue siBeHus HHEPLUU.
4. HabOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJCHCTBUM TEl.
5. CpaBHEHHE Macc 10 B3aUMOJICHCTBUIO TEIL.
6. CrnoxeHue cuj, HapaBJIEHHBIX MO OAHOMN MPSIMOIA.
Jlabopamopusie pabomul u onvimel.
1. OmpenesieHHEe CKOPOCTH PAaBHOMEPHOTO ABMIKEHHUs (IIapuKa B KUIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEN CKOPOCTH CKOJBKEHHS Opycka WU IIapuka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MIOTHOCTH TBEPAOTO Tea.

4. OnbITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbKeHUs (Iedopmariim)
NPY>KUHBI OT MIPUII0KEHHON CHUIIBL.

5. ONbITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBXKEHUSI OT
BEca TeJIa U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUS ¥ YBEIWYCHUS JaBieHus. J[aBneHue rasa.
3aBUCMMOCTh JaBJEHUSI raza OT 00bEMa, Temmeparyphl. llepemada maBieHUs
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 J1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBanue.

Hemoncmpauuu.
3aBUCHUMOCTh JAAaBJICHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

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

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa OTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAIKUBAIOLICH CHUJIbI, JCHCTBYIOIIEHM Ha  TEJNoO,
MOTPYKEHHOE B KUJKOCTb.

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

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOLIEH Ha TeJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TeJia U OT IJIOTHOCTH KUJAKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpPEICIIEHUE €€ TPY30IOABEMHOCTH.
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Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



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

Mexannueckas dHeprus. KuHeTtmyeckas W IIOTEHUHWAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAHUYECKOW SHEPIUU B IPYyroi. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboOThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUU Teja

10 TOPU30HTAIIBHON IIOBEPXHOCTH.

2. HccnenoBanue ycnoBui paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM TIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Pa3zneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJIIPHO-KMHETHUECKOW TEOPUU CTPOCHMS
BelecTsa. Macca M pasMepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TIOJIOKEHNS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopgenun TBEPAOTO, KUJIKOTO M Ta3000pa3HOTO COCTOSIHHUI BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, XKHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJAPHO-KUHETUYECKON TEOPUH.
CmaunBaHNe U KallWUISIPHBIE SIBJICHUS. TemIoBOe paclIupeHne U CKaThe.

Temneparypa. CBs3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUS
yacTull. BHyTpeHnsisi 3Heprus. CrocoObl HM3MEHEHHUS BHYTPEHHEH OJHEpruu:
TeIuIonepesaya " COBEpLIEHUE paboThI. Bunsl TEIIONEPEAaAuH:
TEILIONPOBOJHOCTb, KOHBEKIIUS, U3ITyYEHHUE.

KonuuecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIloBoro Oamanca. IlmaBnenue wu
OTBEPACBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kunenume. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOro
JTaBJICHHS.

BnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsl.

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

3aKOH COXPAaHEHUS U MPEBPAILECHUS SDHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenne OpOyHOBCKOTO JBUKECHHUS.
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Hab6mronenue nuddysun.

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

W3MeHeHne naBieHus raza IpU W3MEHEHHH OObEMa M HarpeBaHUM WIIU
OXJIaXKICHUH.

[IpaBwita n3MepeHus TEMIIEPATYPBI.

Bunae! Tenmonepenayu.

OxJax/iIeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBepuieHH pabOThl BHEITHUMU CUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenune mocTossHCTBA TeMITepaTyphl MPH TIABJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnwie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKECHHUS.
OMnbITHI MO BBIPALIMBAHUIO KPUCTAJIIIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUTOHE MIMPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHHUS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WA OXJIKICHHUS.

[IpoBepka runoTe3sl JIMHEMHONW 3aBUCUMOCTH JITTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHeHUsT BHYTpPEHHEH OHEpPruM Tella B pe3yJibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBIEHUS TEIJIOOOMEHA MPU CMEIIMBAaHUU XOJOAHOW U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThiM METATUITMUECKUM LIMJITHHAPOM.

Onpenenenue yaeabHOU TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanne mpouecca UCIapeHusl.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHON TEIIOTHI MJIaBIEHUS JIbJIA.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpuzanus Tena. JBa poja 3ieKTpUYECKUX 3apsanoB. BzaumopaercTBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJIMYUHBI 3aPsI0B U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe mosie. Hampsok€HHOCTh 3JIeKTpUYecKoro mojs. IlpuHiun
CYNEPHO3UIIUU IEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuuecKux 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsijl.
Crpoenne aroma. IIpoBOAHMKM W JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

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

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YIEIbHOE CONPOTHUBJIEHUE BellecTBa. 3akoH Oma
a1 ydactka uenu. llocienoBarenbHOe W MApaJJIEIbHOE  COEIMHEHUE
MIPOBOJHUKOB.

PaGora u wMmomHOCTh 3neKkTpuueckoro Toka. 3akoH Jlxoyms—JIenma.
DneKkTpudecKre Lenu U NOTPEOUTENH 3IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[locTosiHHBIE ~ MarHATHL.  B3auMoAeWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €T0 3HAYECHUE JUIA )KU3HU Ha 3eMIle.
OmeiT  Opcrena. MarauTHoe T1oJie  JJIEKTpUYECKOro Toka. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. J[eMICTBME MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.
DNEKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajnes. SBneHne 3yeKTpoMaraHuTHON MHAyKIMU. [IpaBumno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpORCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaThyecKasi MHIYKIMS.
3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKH U TUAIEKTPUKHU.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIS.
M cTOYHMKN TOCTOSIHHOTO TOKA.
JIeliCcTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B AKHUJKOCTH.
. I"'a30BbIN pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 31eKTpUIeCKOro HalpsHKEHHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUM.
. BzaumoiericTBre MOCTOSIHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJIECHUs MOJIOCOB MAarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHrue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHU.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIEHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMH TEl WHAYKIMEH U TpHU
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DJIEKTPUYECKOIO TOJISI HA MPOBOJAHUKH U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIIEKTPUIECKON LIETTH MOCTOSHHOTO TOKA.
N3mepeHue u peryJiupoBaHue CUIIbI TOKA.

N3mepeHne U peryJnpoBaHUE HATIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA, WAYIIETO 4Y€pe3 pPEe3UCTOp, OT
CONPOTUBJICHUS PE3UCTOPA U HANIPSKEHUST HAa PE3UCTOPE.

OnbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEUYEHHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia s CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HaNpsHKCHUS Ha HE.

Onpenenenue KIIJ[ narpeBarerns.

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

HccnenoBanue neMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. ONBITEL, J€MOHCTPUPYIOIIHME 3aBHUCHUMOCTh CHJIBI  B3aUMOJCHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U n3y4eHHe paboThl AJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENBHON YCTAHOBKH.

21. OnbITBI 1O MCCJIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
WCCJIEIOBAHNE W3MEHECHHMM 3HAYEHUS W HANPABICHUS WHIYKIIMOHHOTO
TOKA.

9 KIIACC

Pa3znea 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTB TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yacrota oOparieHus.
JIuneiHas u yrioBast CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IIepBeiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIUII CYTIEPHO3ULINU CHJL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTCHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHoBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoMeHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakKTUBHOE NBUKEHUE.

Mexannueckass paboTra W MOIIHOCTb. PabGoTa CHJI TSKECTH, YIPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHIMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIIH. [oTeHIIManbHast SHEPTUs CKATOW NPYKUHBI. KuHetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

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

CpaBHeHUE TyTeHd M TPAeKTOPUM JBUIKEHHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUETA.

N3Mepenne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKCHMUS.
HccnenoBanre Npu3HaKkoOB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGnronenue nBM>XeHHS Tella 0 OKPY>KHOCTH.

HaOnronenne MexaHUn4eCcKuX sIBICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PABHOMEPHOM UM  YCKOPEHHOM JIBHXKCHUH
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

N3MeneHune Beca Tena npyu yCKOPEHHOM JIBUKEHHM.

IIepenaua uMirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICCTBHH.

CoxpaHeHne UMITyJIbca MPU a0COJIFOTHO YIPYIOM B3aUMOJAECHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHre MEXaHUYECKON YHEPTUU IPU CBOOOTHOM TaJICHUU.
CoxpaHeHre MEXaHUYECKOW SHEPTUH MPU JBU>KECHUU TeJla MO AEHCTBHEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

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

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

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAaKJIOHHOM ITUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBWIKEHHH 0€3
HayaJbHONW CKOPOCTHM IMYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEeHTa TPEHUST CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



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

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxaomue — kojneOaHus.  BbIHyxnaeHHble — KojeOanus.  Pe3onaHc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXAaHMYECKMX BOJH. IIpomonbHble U
IIONIEpEeYHble  BOJIHBL. /[[nMMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

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

Jlemoncmpayuu.

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

Hab6nronenue konebaHuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYKIEHHBIX KOJIeOaHUM U pe30HaHCca.

PacnipocTpaneHune npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTBI 3BYyKa OT YaCTOTBHI.

AKYCTHYECKUHN PE30HAHC.

Jlabopamopuvie pabomul u onvimaul.

1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTUYeCKOTo
MasTHHKA.

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

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

4. WccnenoBanue 3aBUCUMOCTH NIEPUOA KOJICOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MepHoJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTH, OT MacChl Ipys3a.

6. OmbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTb  Mepuojaa  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

I L

Paznen 10. Di1eKTpOMArHUTHOE 0OJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  MOJie.  JJEKTpOMarHuTHele  BoJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA
CBETA.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

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

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonHoe BHyTpeHHee
OTpaxkxeHHe cBeTa. Vcnonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm onyueir B JsmH3e. OnTuueckas cucrtema (QoToamnmnapara,
MUKpOCKOTIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon nydei B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tonyuenne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKONA U TEJIECKOMNA.

10. Moxenp riia3za.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6emoro cBeTa MpH CIOKCHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

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

2. M3yueHue xapakTEepUCTUK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTHU YyIJIa IMPCJIOMJICHUA CBCTOBOI'O Jiyda OT YyTJid
MNaacHWA Ha I'paHUIC «BO3YX—CTCKIIO».



4. IlomydeHue n300pakeHUI C MOMOILBIO COOMPAIOIIEH JINH3HI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS MU ONTHYECKON CHIIBI COOMparoieit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNUIO OEJI0r0 CBETA B CHEKTP.

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

Pa3znen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pe3zepdopaa u muianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue 1 NMOTJIONIEHUE cBeTa aTOMOM. KBaHTHI. JIMHEYaTble CIEKTPHI.

PagnoaktuBHOCTh. Anbda, OeTa- U ramma-usnydeHus. CTpoeHue aToMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIIEp.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBbl.

Jlemoncmpayuu.

1. CHexkTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BOAopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulonIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUHM YacTULBI IO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIb TIPEAHA3HAYEH JI CUCTEMATHU3aluu
U 000OuIeHHsI  MPEIMETHOTO  COAEpX aHUs M ONbITa  JESITEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJITOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeMeT.

[Ipy M3y4eHUH TAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  o0y4yeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOOB HCCIEAOBAHUS



SBICHUN TPHUPOABI U TEXHHUKHU, OBIAJCHHE YMEHHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS [OJy4EHHBbIE 3HAHWs, pemarb 3aJadd, B TOM YHCIIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAIIbHBIC.

[IpyHIMINATBHO IEATEIBHOCTHBIM XapaKTep NaHHOIO paszeliia peaau3yercs
3a CuéT TOro, 4To OOYyYarolUecs BBIIOJHAIOT 3aJaHMsl, B KOTOPBIX UM
IIPEAJIaracTCs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHUI pacno3HaBaTh M HAYyYHO OOBSCHATH
(duznyeckue BJICHMS B OKPY KAIOLIEH IPUPOE U TOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TEOPETUUECKUX BBIBOOB;

OOBSICHSTH Hay4YHbIE OCHOBBHI HAmMOOJIe€e BAXKHBIX JIOCTHIKEHHUH COBPEMEHHBIX
TE€XHOJIOTU, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyyaromierocs OyayT cOpMUpOBaHBI CIEIYIONINE JTUYHOCTHBIE PE3yJIbTaThl B
4YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMS:

- IPOSIBIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHUMCKOU
bu3nuecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUH OOILIECTBEHHO 3HAYMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE HCTETUYECKUX KAadyeCTB (PU3NUYECKOW HAayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHW, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYPBIL;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHWE IIEHHOCTH Oe30macHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU MpaBuUi OE30MacHOrO IOBEAEHUS Ha
TpaHCIOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIOBUSX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOErO IpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa y APyroro 4ejaoBeKa,

6) TPy10BOr0 BOCIIUTAHUS:

- AKTMBHOE Yy4YaCTHE B PEIIEHUWU NPaKTUYECKUX 3a/ay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTHYECKOH M



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

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO TPOodeCcCHid, CBSI3aHHBIX C (DU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha MPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajgad B
00JIacTH OKpY’Kalollel Cpeibl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX MpoOjieM W MyTel HX

pelieHus;

e 8) amanTanmum K HM3MEHSIIONIMMCS YCJOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBHUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POEKTOB (M3UYCCKOW HAIPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
JIeSITEIbHOCTD;

e - NMOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHHI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JaCTH
bu3uKy;

e - IUIAHUPOBAHHME CBOET0 pPA3BUTHUA B MNPHUOOPETEHHH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHUS Ha OKDPYXAOIIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX TOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesymbraTe OCBOCHHUS TporpaMMbl IO (PHU3WKE HAa YPOBHE OCHOBHOTO
oOmrero o6pazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIONIUE TO3HABATEIbHbIC YHHUBEPCAIbHBIC YUCOHBIC ICHCTBHUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE NeiiCTBUS

Bba3oBble JJornueckue JeficTBUA:
e BBISBIATH M XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB
(s1BIEHUI);



YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIIUNA, OCHOBAHUS TSI
0000IIeHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpPUBaEMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSIM;
BBISIBJISITh TTPHUYMHHO-CJICAICTBEHHBIC CBS3M TPH W3YYCHUU (PU3NIECCKUX
SIBJICHWIA W TIPOIIECCOB, JEaTh BBIBOJBI C MCIIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(U3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM (uiznueckoi
3amaun (CpaBHEHHE HECKOJBKHMX BAapHAHTOB PEIICHUs, BHIOOpP Hambojee
MOJIXOJISIIIETO ¢ yYETOM CaMOCTOSTEIBHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHue JAeiiCTBUSA:

MICITOJIB30BATh BOIIPOCHI KaK MCCIIE0OBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBAHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000ILEHNUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEIOBaHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HMUECKUX
IPOLIECCOB, @ TAKXKE BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSTH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIIIO
pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpoOpMalMM W WUIIOCTPUPOBATH pELIAEMble 3aJa4l  HECIOXKHBIMU
CXE€MaMH, AMarpaMMaMu, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XO€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAaeMON TEMbI U
BBICKA3bIBaTh HJEU, HAllCJICHHbIE HA pELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKes1IaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
Jranora, oOHapyXKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;



BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX U MMCHbMEHHBIX TEKCTAX;
MyOJINYHO TIPECTABISTH PE3YJIbTAThl BEITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICOBAHMS, IPOCKTA);

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

NPUHUMATH IEJTH COBMECTHOW JIESATEILHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNaTh pOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara Io
CBOEMY HANpABJICHUIO M KOOPAMHUPYS CBOM JEHCTBHS C JPYTUMHU
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyalHUsX, TPEOYHOUIUX
JUIs pelieHns (U3NYeCcKUX 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYaJIbHOE, NPUHATHE DPELIEHUS B TpYMIE, NPUHATHE pPEIIECHUMN
rpymIon);

CaMOCTOSATENbHO COCTABIAThH aJITOPUTM pelieHHs (PU3MUECKON 3a/1auu Uiu
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEN, apryMEHTHPOBATh NIPEIAaracMble BAPUAHThI pELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYalluu U NIPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh ~ NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  pe3ysbTaToB
NeSITENIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSITEIBHOCTH (B TOM YHCIIE B XOJ BBINOJHEHHUS
(bu3MYeCKOro UCCIEAOBAHMS WM IPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCA CUTYallUi, YCTAHOBJEHHBIX OLIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTh ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJAE CIOpa WU JAUCKYCCUU
Ha HaAy4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOTO;
npuU3HaBaTh CBOE MPaBO Ha OIIMOKY MpU PEIICHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUIAIONITUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHUYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAaEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOIINECS COCYBL;

paznuuath siBiaeHus (auddysus, TEIIOBOE NBUKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBH)KECHUE,  HWHEPIUs,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHON OCBHIO
BpalllCHUsI, TepeAadya [OaBiCHUS TBEPABIMU TENaMU, KUIKOCTAMU U
razamud, arMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (DU3UUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPBI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTAMH B JKMBOM M HEXKUBOU
Npuposie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJEC U TEXHHUKE, BIIMSHUE
aTMOCc(EpHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHUE PbIO, phlUuaru B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBIICHUS, UCIIOIB3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHUJIa YIPYTrOCTH, CHJIA TSKECTH, BEC
Tella, Cuja TpEeHUsd, JAaBlicHHWe (TBEPAOTO Tena, KUJIKOCTH, Tas3a),
BBITAJIKMBAOIIAS] CHJIa, MEXaHWYeCKass paboTa, MOIIHOCTh, TIEYO CHIIBI,
MOMEHT CWIbl, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKash M TOTEHIMalIbHAs JHEPTUsi), MPU ONKHCAHUU TPaBUIBLHO
TpakTOBaTh  (U3MUYECKHH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUEHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaUKU U3yUCHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Yys MpaBUJia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBWJIO paBHOBECHs phruara (0J0Ka),



«30JI0TO€ NPAaBUJIO» MEXAaHHKH, 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPruH, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIUMPOBKY 3aKOHA U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, TIPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIAaroB C OMOpOM Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |-2 JEHCTBHS, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIJIOBHS 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJIMYMHBI B ()OPMYNBI U TPOBOAHUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE Ul PEIICHUs 3a/lay, OLEHUBATh PEATTUCTUUHOCTD
NOJTy4€HHOM (PU3NUECKON BEINUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NpPH MNOMOUIU
(bU3HMYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3idyaTh W HHTEPIPETUPOBATH
IOJIyYEHHBI pe3ynbTaT, HAXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIBI I10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMNbBITBI [0 HAOMIONECHUIO (PU3NYECKUX SBICHUH WIH
buznIecKux CBOICTB TEJL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEIO0JIOKEHNS, COOUPATh YCTAHOBKY U3 MPEJIOAKEHHOIO 000pyAOBaHNUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHH, MAacCChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHHEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOAUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PaBHOMEPHO JBWXKYLIErocs Tejla OT BPEMEHU JIBJKEHMS Teja, CHIIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOIPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOUHBI, HA KOTOPYIO MOTPYXKEHO TENO0, YCIOBUI
IUTaBaHMsSI TEJl, YCIOBHMI paBHOBECHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOrO HCCIENOBaHUs, COOUpAaTh YCTAaHOBKY U
BBIMOJIHATh WM3MEpPEHUs, Cienysl MPeaoKEeHHOMY IUIaHy, (PUKCHPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



MPEIOKEHHBIX Ta0muI 1 rpaduKOB, JelaTh BBIBOJBI MO PE3yJIbTaTaMm
UCCIIEIOBaHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOTPYKEHHOE B JKHJIKOCTh TeNOo, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUs
IPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

COOJTFO/IaTh MpaBUJIa TEXHUKU OE€30MMaCHOCTH MPHU PadoTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

YKa3bIBaTh MPUHIIMAIBI JACHCTBUS NMPHOOPOB M TEXHUYECKUX YCTPOUCTB:
BECBI, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCYIbI, OapoMeTp,
phIuar, MOJBUXKHBIN 1 HETIOJIBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTh;
XapaKTEepPU30BaTh TMPHUHIUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHMYECKUX YCTPOWCTB C OMNOpPOM HAa WX oOmHucaHus (B TOM YHUCIE:
MNOJIINITHAKK, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN TMpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTOIb3YsI 3HAHUS
O CBOMCTBaxX (PM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHbI
¥ 3aKOHOMEPHOCTH;

NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpUMepax)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEIHEBHOM
KU3HH JIJIs1 oOecrieueHusi 6€30MacHOCTU Mpu oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO TTOBEJICHHS B OKPY’KaIOIIEH CpefIe;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM W TYyTEM CPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCISTH
uHPOpPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYUBONW WM MOXKET OBIThH
HEJIOCTOBEPHOM;

MCTIONb30BaTh MPH BBIMOJHEHWN YY€OHBIX 3aJlaHUil HAYYHO-TIOMYJISPHYIO
JIUTEPATYpy (PU3MUECKOTO COJIEpKaHHs, CIPABOYHBIE MaTepHabI,
pecypchl cetu MHTEpHET, BajeTh mpuéMamMu KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMAIKN (HU3UIECKOTO CONEPKAHUSA, B TOM
qHclie MyOJMYHO JeNaTh KpaTKHe COOOILIEHUs O pe3yjbTaTax MPOEKTOB
WM y4eOHBIX MCCIENOBAHWN, MPU OSTOM TPAMOTHO HCIIOJIb30BATh



U3YYEHHBbI TOHATUWHBIN amnmapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3EHTALINEN;

IpU BBINIOJHEHUH YYE€OHBIX MPOEKTOB M HUCCIEIOBAHHUM paclpeeniaTh
OO513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTABICHHBIMM 3aJa4aMH,
CIICIUTH 34 BBIIIOJIHCHWEM IUIAHA JEWCTBUM, aJCKBaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ] B  JEATEIbHOCTb  TpPYIIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

UCIIOJIb30BaTh MOHATHS: Macca U pa3MePbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpEeTaTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC Tena, HACHIIICHHBIA W HEHACHIIIICHHBIA TMap, BIAKHOCTH
BO3/IyXa, TEMIEpaTypa, BHYTPEHHSS SHEPrusi, TEIUIOBOM JBUTATEb,
AIIEMEHTAPHBIN ANEKTPUUYECKUN 3apAll, FIEKTPUUECKOE IMOJIE, TPOBOJIHUKU
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIrionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAIUsl, IUIABJIEHHWEe, KpUCTAJUIM3alus (OTBEpEBaHUE), KHUIICHHE,
Terionepeaaya (TerIONPOBOJHOCT, KOHBEKIIUS, U3ITy4YEHHE),
ANIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAIOB, JACHUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JCHCTBUE
MarHUTHOTO TOJIsI Ha TPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHAsT MHITYKIIHS)
[0 OINUCAHUI0 MX XAPAKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JTEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX  SIBJICHUUA B
OKpY’)KalollleM MHpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKEHUE WM KANWUIIPHbIE SBICHHUS B MPUPOJE,
KpUCTAJUTbI B mpupojae, uzinydeHue CoiHLaA, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoroCOoB, pOJdb MAarHUTHOTO MOJIA JJIs KU3HU Ha
3emJie, MOJISIPHOE CHUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIACIATH CYIICCTBEHHBIE CBOMCTBA (TpHU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndecKue BeTUYHHBI (TEMIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeNIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUIOTa
IUIaBJICHUS, yJelbHAas TeIuIoTa NapooOpa3oBaHMs, yJeidbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllHbI, OTHOCUTEJIbHAS BIIAXXHOCTH BO31yXad, JJIEKTPUYECKHU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIIEHUE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKUl CMBICH MCHOJIb3YeMbIX BEIUYMH, 0003HAUYEHUSI U EIUHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
(¢u3NYECKyI0 BEMUYMHY C JPYTUMH BEIUYMHAMHU, CTPOUTH TpauKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIb3Ysd OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KUHETUUYECKOM TEOpUHU
CTPOEHHS BEILECTBA, MPUHLMUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 71 yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akoH COXpaHEHMs DJHEPIUM, IIpU OTOM JaBaTh
CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTEMaTHYeCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTIOrHYecKux
IIaroB ¢ Omopod Ha |—2 M3y4eHHBIX CBOMCTBA (PU3MUYECKUX SIBICHHH,
(U3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelars pacu€THhle 3a7adyd B 2—3 JEWUCTBUS, HCIOJB3YySd 3aKOHBI U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJauyd 3allMCBhIBATh KPATKOE YCJIOBHUE, BBIABIATH HEIOCTATOK
JaHHBIX JUJI  peUIeHHs] 3aJaud, BBIOMpAaTh 3aKOHBI U (POPMYJIBI,
HEeoOXoauMble ISl €€ pelieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JJTAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pEHIMTh MPH [OMOIIU
($u3NYECKUX METO/OB, MCIOIb3Yysl OMHCAHME HUCCIIEJOBaHMS, BbIICIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHNE, OLECHUBATh IPABWIBHOCTh TMOPSJIKA
IIPOBEJCHHUSI UCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMNbBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(du3znyecKux CBOWCTB Te (KaNMUJUISIPHBIE SIBIICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (TMorjoliaromei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aUMOJEUCTBUE
DIIEKTPUYECKUX  3apsAI0B, B3aWMOJEHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3allisl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO MOJIA HA NPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,



CBOMCTBA D3JEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpMyIHpOBaTh
poBepsieMbIe MPEANOI0KEHHs, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYMKOB (DU3MUECKUX BEJIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpYrol C  UCHOJIb30BAaHUEM TMPSMBIX  HU3MEpPEHUN  (3aBUCUMOCTh
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHIAJN TOMEPEYHOrOo
CEYEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MMPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIIBHOIO M INApPaJUIEIbHOIO  COCAMHEHUHN
IPOBOJHMUKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yNbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJITATAM HCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYMH (yZIelibHas
TEIUIOEMKOCTh ~ BELIECTBAa, CONPOTUBICHHE NPOBOJHUKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IJIAaHUPOBATH M3MEPEHUs, COOUpAaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

COOJTI0OIaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepu30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TMIPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUYHMK 3JIEKTPUUYECKON HHEPrHH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPBI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JJIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MYECKHUX SIBJICHUU U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTEIbHBIC
npuOOpbl MO CXeMaM H CXEMaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBI 3JIEKTPUUECKUX
Heneil ¢ mocinea0BaTeNIbHBIM U MapaljIeIbHbIM COSUHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIe 0003HAUEHUS FJIEMEHTOB 3JIEKTPUUECKUX IIeTel;



OPUBOIUTH  MpUMEPHl  (HAXOAUTh MHPOPMALMIO O  MpUMeEpax)
NPAKTHYECKOTO HCIOJb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU JJ11 obecrieyeHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXpPAHEHHUS 37I0POBbS U COOJIOJCHUSA
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY KaIoLIeH cpee;

OCYIIECTBIISITh TOUCK HMHPOpMAIMH  (PU3UYECKOTO COJACpKAHUS B
WuTepHere, Ha OCHOBE HWMEIOIIUXCSA 3HAHUH M TYTEM CpaBHEHUSA
JOTIOTHUTENBHBIX ~ MCTOUYHUKOB  BBIIEIATH HMH(OpMAIUIo, KOTOpas
SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCTIOJIb30BaTh MPU BHITIOJHEHUN y4EOHBIX 3aJaHHil HAayYHO-TOMYJISIPHYIO
JauTepaTypy  (PHU3MYECKOro  COAepXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl cetu MIHTepHET, BIajeTh npuéMaMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpazoBaHusi HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COAEp)KaHUsi, B TOM 4UHCJIE MyOJUYHO TIPEACTABIATH PE3yIbTaThl
MPOEKTHOM WJIM WCCIIEIOBATENIbCKON NEATEIBHOCTH, MPH STOM T'PaMOTHO
UCIIOJIBb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (HU3UKH,
COIPOBOXAATh BBICTYIUICHUE MTPE3CHTALIUEH;

IpU BBIMOJHEHUN YYEOHBIX MPOEKTOB W HCCIEIOBAaHHA (PU3UIECKHIX
MPOIIECCOB pacHlpeAeniaTh OOS3aHHOCTH B TPYyNIE B COOTBETCTBUHU C
IOCTaBJICHHBIMU 33J]a4aMHM, CJIEIUTh 3@ BBINOJIHEHUEM IUIaHA ACHCTBUM U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBATh COOCTBEHHBIM BKIaJI B
JeSITEJIbHOCTD TPYIIIBI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
MIPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHiy o0yuenus B 9 kjacce npeIMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsl, OTHOCUTEIHLHOCTh MEXaHWYECKOTO NBHXKEHUA, Achopmalius
(ympyrasi, mjgacTaueckas), TpEHUEe, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP THKECTH, aOCOIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJHBI, 3BYK, WH(Pa3BYK M YIbTPa3BYK, JJICKTPOMATHUTHBIE BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIU30PYKOCTh U JabHO30PKOCTb,
CHEKTpPbl UCIYCKaHMS U TOTJIONICHUs, abda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETHKA;

pazniuuath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIUMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIDKEHHE, CBOOOJIHOE
NaJIeHUEe TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOICHCTBUE



TeJ, PEaKTUBHOE IBIDKECHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHY)KJICHHBIE KOJI€OaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPAKCHHE
3ByKa, MPSIMOJIMHEHHOE PacCIpOCTPAHCHUE, OTPAKECHHE W IPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHUsI) TI0 OMTMCAHUIO X XapaKTePHBIX CBOWCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBHI M OTIIUBEI, ABMKEHUE TIaHeT COTHEYHOU CHCTEMBI, pEaKTHBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JEWCTBUE BHUIMMOTO,
yIbTpaUOJIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
pPaAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHHUE
NPUPOAHBIX MHHEPAJIOB, JEHWCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIOBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/auy B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUUECKUX
SIBIICHUI;

OIMCHIBATh M3yYCHHBIC CBOMCTBA Tel M (PU3MUECKHEC SIBJICHUS, UCTIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIAJEHUs, BEC Tejla, HUMITYJIbC Tella, WMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
NPYXKUHBI, KUHETUYECKas DHEprus, TOJHAs MEXaHW4YecKas JHEeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, TJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIOMIICHHUS CPEAbl), IPU OTTHUCAHUHU
MPaBUJIBHO TPAKTOBATh (U3MUCCKHH CMBICT HCIOJIb3YEMbIX BEIUYHH,
0003HAaYEHUsI W EIUHUIIBI (PU3MUYECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHUHY C JIPYTUMH BEIUYHMHAMM,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJICHUS M IPOIECCHI,
UCIIOJIb3YysI 3aKOH COXPAHEHHUs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPUHIUI OTHOCUTEIHHOCTH [ amumies,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHHSI 3apsIOBOTO U MAaCCOBOTO YHCEN



IpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATH €r0 MaTeMaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOod Ha 2—3 M3yYEHHBIX CBONCTBA (DM3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIMecs Ha cucremy u3 2-3
ypaBHEHUI), UCTIONB3YS 3aKOHBI U (POPMYIIbI, CBSA3BIBAIONINE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISIBISTH HEIOCTAIOIIME MM U30BITOUHBIC JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHHUs], TPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJTUYHUHBL;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH TMOMOIIU
($u3MYECKUX METOMOB, HCIONB3yS OMHCAHME WCCICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIECAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U ONIBITOB;

IPOBOJANUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUN WK
(bu3MYecKuX CBOMCTB Ten (KM3ydyeHue BTOpPoro 3akoHa HbroToHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKalie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOMparomien
JWH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMUYaThIX CHEKTPOB M3IIy4EHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOYHOrO Habopa
o0OpylOBaHUs, OMNHCHIBATH XOJA OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOIHI,

IPOBOANTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpelHee 3HaYeHHE U3MepseMOol BeMHYUHBI ((OKYCHOE pPACCTOSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp crmocoba HW3MepeHus
(M3MepUTEILHOTO PHOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIHYHMH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb MYTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJCHUs W yria MPEeIoMJICHHs OT yIJia



najieHusi): IUIAHUPOBAaTh HCCIIEIOBAaHUE, CaMOCTOSTEIBHO COOHMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJlbTaThl MOJYYEHHOW  3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJUTH KOCBEHHBIE HW3MEpPEHUs (U3NYECKUX BEJIWYUH (CpEIHSs
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHYECKass Ccujia CcOOupamlied JIMH3bl, paAUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIYYEHHBIE PE3YNbTaThl C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TIPU3HAKK W3YYCHHBIX (PHU3UUECKUX MOJICICH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJIeJIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;

XapaKTepU30BaTh TMPHUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIIE:
CHHMJIOMETP, HNATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MEepHucKol, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHMUYECKUX MPOIIECCOB
OpU PEUICHUH Y4eOHO-MPAKTHYECKUX 3a/1ad, ONTHYECKHE CXEMBI MIJis
MOCTPOEHUS NU300PAKEHU B INIOCKOM 3€pKajie M COOMparoLIei JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MYECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU I oOecrieueHns: 6€30MacHOCTH MPH OOpaIeHUH ¢ MPUOOpaMH U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3[I0POBbS U COOIIOJCHUSA
HOPM 3KOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaloIlEel cpee;

OCYIIECTBJIATh TOUCK WHpOpMaMu (U3HUUECKOTO COJIEpKaHUS B
HNuTepHeTe, caMOCTOATENBHO (GOPMYIIUPYS MOMCKOBBIN 3aMpoc, HaXOAUTh



MyTH OINpEAeNIEHUs] TOCTOBEPHOCTH MOJyYeHHON HH(OpMAaIK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JOTIOJIHUTEIIBHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEepaTypy (PU3MYECKOro COAep X aHHs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcebl cetu MIHTepHeET, BiIaieTh NPpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
uHGOpPMaIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPECTABIATh PE3yNbTaThl IPOEKTHON WM UCCIIEI0BATENbCKON
NEATEIbHOCTH, TMpPHU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKd U COMPOBOXKAATH
BBICTYIUICHUE TpE3CHTAMel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabusbie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKIIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
1.2 du3nyeckne BeININHBI 2 1 bubmmorexa HOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EctecTBeHHOHAYYHBIN METO ITO3HAHMS 2 1
i A https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CtpoeHnue Be 1
P Heersa https://m.edsoo.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL ) | bu6mmoreka [IOK
’ BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Uroro no pazgeny 5
Pa3nen 3. /IBu:keHne U B3auMo1eiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanuye 3
CHOC JIBIDICHHC https://m.edsoo.ru/7f416194
3.2 HNuepuus, Mmacca, IIOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

33 Cuna. B 14 2
g, BHIpT Cit https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, ) KUIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2 Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATMochepHoe f1aBeHHIe 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE MKUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
i P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHH3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
53 M 4 1
eXaHIrHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM nudgpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3znen 1. TensioBble siBJIeHUS
bu6mmoreka [IOK
1.1 i
Crpochue 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 pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
1 DIeKTpUUYECKHe 3apsiabl. 3apsHKEHHbBIE Tena 7 1 bubnnoreka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 IT i i 2 2
OCTOSIHHBIN AJIEKTPUIYECKUN TOK 0 7 hitps-//m.cdsoo.ru/Tf418 1 ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6] 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHIKCHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aunmonelicTBue Te 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojaeda 7 3
XQHIHCECIKUC KOJIChari https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHn4ecKre BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ OTHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 a3MOEHNE OEN0r0 CBETA B CTICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U NMorionieHue cBeTa aToOMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 slnepHbie peaxiui 7 I I https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
[ToBTOpenue n 0600IIEHHE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O PUPOE.
SBnenus npupojipl. uzndeckue
SIBJICHUS

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnueckue BEIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenune
TeMIIepaTypbl IPU MOMOITA
XKUJKOCTHOTO TEPMOMETpA U AaTUMKa
Temrneparypsl"

Kak ¢usuka u apyrue ecTecTBeHHbIE
HayK{ U3Yy4aroT IPUPOJY.
EcrecTBeHHOHAYUYHBIN METO
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJIEIei

VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAJBHOCTD NOJETA IIapHKa,
MYILEHHOTO TOPU30HTAJIBHO, TEM
Oosblire, yeM OoJblIe BHICOTA ITycKa"

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




Crtpoenue BemecTBa. OnbITHI,

7 OKa3bIBAIOIIHUE JUCKPETHOE CTPOCHUE bubmmnorexa [IOK
A He HeKp P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JBr>xeHune 4acTHIl BEIISCTBA Bubmaorexa ITOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccienoBanue «OMnbITHI IO
9 HaOJII0JICHUIO TETJIOBOTO PACITUPEHUS
ra3oBy
10 ArperaTHble COCTOSIHUSI BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBaMHU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSIHMSIX U UX bubnuorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
BOJBI
Mexanndeckoe OBUKEHHUE.
12 PasHoMepHOE 1 HEpAaBHOMEPHOE bubmorexa LHOK
p p p https://m.edsoo.ru/ff0a05c6
NIIBIDKEHHE
bu6mmoreka [IOK
13 Ckopocts. EAMHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyTu 1 BpeMeHH IBUKCHUS bubmmorera [TOK
yr p https://m.edsoo.ru/ff0a0ae4
Nuepuyst. 3aK0H HHEPLIUH.
15 BSaI/II)MO,ZIeI\/'ICTBI/Ie TeJ'IpKaK IpUYHHA bubmmorera [TOK
p https://m.edsoo.ru/ff0a0c10
M3MEHEHUS CKOPOCTH JIBH>KEHHS Tell
16 [TnoTHOCTH BemecTBa. Pacuer Macchbl bubnmoreka [JOK
1 00bEMa TeJa 110 €r0 INIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabora «OnpezneneHue




IIJIOTHOCTHU TBépI[Ol"O TCIIa»

Permtenne 3agaud mo reme "I1oTHOCTE

bubmuorexa [JOK

18 BenecTBa" https://m.edsoo.ru/ff0al23¢c
Cuna xak XxapakTepuCTHKa
19 B3aumoieiicTBus Ten. Cuna
ynpyrocty. 3akoH ['yka
JlabGopaTtopHas paborta «3ydueHue
20 3aBUCUMOCTH PACTSKCHUS
(medopmanun) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SIBnenune Tarorenus. Cuja TSHKECTH
CBsi3b MEX]y CHIION TSKECTH U
22 maccon tena. Bec Tena. Pemnienue bubmmorexa [JOK
https://m.edsoo.ru/ff0al778
3aga4 no treMe "Cuna Tsoxecta”
3 Cuia TsKeCTH Ha APYTHX IJIaHeTax. bubnnoreka [JOK
Pu3nYeCcKue XapaKTepUCTUKH TUIAHET https://m.edsoo.ru/ff0al1502
bu6mmoreka [JOK
24 Msmepenue cun. JlunamomeTp https://m.edsoo.ru/ff0al 8cc
bu6mmoreka [JOK
25 Bec rena. Hesecomocts https://m.edsoo.ru/ff0al778
CroxkeHne ABYX CHJI, HAaIpaBJICHHBIX
26 10 OJTHOM HJ;)SI?\I/IXOI\;I. ’ bubmmorexa LOK
. https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIASA CHIT
7 Pemenue 3agau mo reme
"PaBHonelicTByrOMmIas cuin”
)% TpeHue CKOJIbKEHHS U TPEHUE TTOKOSI. bubnnorexka [HOK
Tpenue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlabopaTtopHas pabota «3ydeHue bubnuotexa [JOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIbJKEHUS OT CUJIbI IABJIEHUSA U
XapakTepa CONpPUKACAIOLIUXCS
IMOBEPXHOCTEI

Pemenue 3amau Ha onpeencHue

https://m.edsoo.ru/ffO0alcc8

30 PaBHOJICHCTBYIONIECH CUIIbI
Pemenue 3anau mo remam: «Bec

31 tenay, «['paduueckoe n3oodpakeHue bubnmoreka [JOK
cuy, «Cunbby, «PaBHOIEHCTBYOIIAS https://m.edsoo.ru/ff0alde0
CHII»

KonTponbHas padoTa no remam:
«Mexannueckoe IBHKeHHEY, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«"paduyeckoe n300paKCHUE CHIT»,
«Cunb»

13 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEJIMYECHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBUCIMOCTh

34 JIaBJIEHU Ta3a oT 00bEMa, bubmorexa LIOK

https://m.edsoo.ru/ff0a2376
TeMITepaTypbl
Ilepenaua maBieHUs TBEPABIMU
35 TenlleI/I, JKUAKOCTSIMU U f")aSaMI/I. 3akoH bubmnorexa [IOK
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBneHue B )KUAKOCTH U Ta3e, bu6mmorexa [IOK
BBI3BAHHOE JEWCTBHUEM CHUJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad mo teme «/laBnenue B bubmuorexa [JOK
’KMIKOCTH U rase. 3axkoH Ilackaims» https://m.edsoo.ru/ff0a2826

38 CooOrmarommuecs cocyapl bubnmnoreka [JOK




https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

39 IMuopaBanueckuii mpecc
AP P https:/m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuaeBon
YKUJIKOCTHBIN HACOC
Atmocdepa 3emin. [TpudarHb
CYIIIECTBOBAHUS BO3YIIHOMN
Y i bu6mmoreka [IOK
41 00010ukH 3eMJIH. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOTOo JaBJICHUS OT BHICOTHI
HaJl ypOBHEM MODsI
bubmuorexa [JOK
42 Bec Bo3ayxa. ATmocdepHoe naBieHue
BO3IYX TMOCG)EPHOE JABIICHN https://m.edsoo.ru/ff0a2b5a
43 N3mepenne armocepHOro JaBieHuUs. bubnnoreka [JOK
OnsiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCHMOCTH aTMOC(HEPHOTO
44 ABJIEHUS OT BBICOTHI HA, OBHEM bubnmorexa LOK
A LYP https://m.edsoo.ru/ff0a2fc4
MOps
45 Bbapomerp-anepoun. AtmochepHoe bubnnoreka [JOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agaud nmo reme
"ATMmocdepHoe naBieHue"
elCTBHUE KUJKOCTH U Ta3a Ha
47 for €HHOE€ B HUX TEJIO bubmmoreia LIOK
pyx ) https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHas pabota «OnpeneneHue
43 BBITAJIKUBAIOIIIEH CUJIBI, bu6mmorexa [IOK

,Z[CI\/'ICTBYIOH_ICI\/'I Ha TEJIO, IOTPYKCHHOC
B XKXUJIKOCTb»

https://m.edsoo.ru/ff0a33fc




49

50

JlaGopaTopHas paboTa 1o Teme
«MccrnenoBanue 3aBHCHMOCTH Beca
TeNa B BOJE OT 00bEMA MOTPYKEHHOM
B KHUJIKOCTh YacTH TEJIa)»

IlnaBanue Ten

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3514

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

51

52

53

54

JlaGopaTopHas pabota
"KonctpyupoBanue apeomeTpa uiu
KOHCTPYHUPOBAHUE JIOJKHU H
onpeiereHue e€ rpy30mno LEMHOCTH"

Pemenue 3anay no temam: «llnaBanue
cynoB. Bo3nyxomnaBsanue»,
«/laBiIeHnE TBEPABIX TEN, JKUIKOCTEH
U ra3oB»

Mexannueckas pabora

MomntHocts. EquHUIEI MONITHOCTH

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3{f82

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

55

56

57

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM MPHU
MoIbEME 110 JIecTHHUIE"

[Ipocteie MexaHu3Msbl. Poryar.
PaBHOBecue cun Ha peiuare

KonTponbhas pabota no teme
«/laBieHMEe TBEPABIX TN, KUAKOCTEN
u razoB» / Bcepoccuiickas
poBepoyHas paboTa

58

PesepBubrit ypok. Pabora ¢ Tekctamu
1o Teme «J/laBienue TBEPbIX T,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adffe




59

60

KUIKOCTEH U Ta30B» / Beepoccuiickas
npoBepouHas paboTa

Pbruaru B TexHUKE, OBITY U IPUPOJIE.
JlaGopaTopHas paboTta
«HccrenoBanue yclioBHii paBHOBECHSI
pbIryaray

Pemmenue 3a1a4 o temMe «Y CI0BUSA
paBHOBECHsI pbIYara

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a478e

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

61

KoaddumnmenT mone3noro neicTBus
MexanusMma. JlabopaTopnas pabora
«M3mepenne KIIJI HakOHHOM
TUIOCKOCTH

0.5

62

63

64

Pemenue 3ama4d no treme "Pabora,
motrHocTh, KIT/1"

MexaHuueckasi S3Heprusl.
Kunetnueckas 1 noTeHIMaIbHAs
JHEprus

3aK0OH COXpaHEHHUs MEXaHUYECKON
SHEPTUHU

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

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

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

65

YPOK-3KCIIEPUMEHT MO TEME
"DKcnepuMeHTalIbHOE OIpeieTIeHHE
WU3MEHEHUS KUHETUYEeCKOU U
MOTEHLIMAJIbHON SHEPTUH NTPU
CKATBIBAHUHM Te€Ja IO HAKIIOHHOU
MJI0CKOCTH"

66

67

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTh. DHEPTHUS»

PesepBHrlIit ypok. Pabora ¢ TekcTamu

bu6mmoreka [JOK




no TeMe "MexaHnueckoe IBuKeHue"

PesepBHelit ypok. Pabora ¢ TekcTamu

https://m.edsoo.ru/ff0adee6

68 o teMe "Pabdorta. MOIIHOCTE. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10O 63 12

[NPOT'PAMME




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
1 KUHETHUYECKON TEOPUU U UX ONBITHBIC 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
3 Mopenu TBEPAOTO, KUAKOTO U | bu6mmoreka [IOK
ra3000pa3HOro COCTOSHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOWCTB TBEPOTO,
4 XKHUJIKOTO U Ta3000pa3HOTO COCTOSIHHIMA |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KUHETUUECKOU TEOPUH
5 Kpucrannunueckue u amop¢Hble Tena 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KalWJUTSIPHOCTb. | bubnuoteka [JOK
[ToBepXHOCTHOE HATSIKEHUE https://m.edsoo.ru/ff0a5530
7 TernoBoe pacmmpeHue u cxaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO IBUKEHUS 1
YaCTHI]
9 Buytpennss sneprus. CriocoOsl | bubmuorexa [IOK
W3MEHEHUS BHYTPEHHEN YHEPTUU https://m.edsoo.ru/ff0a5c60
10 Buzael rerionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "IIpakTuueckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB

bu6mmoreka [IOK

11
BELLECTB U MAaTE€pHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonnuectBo TemioTel. Y aenbHas bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHE TEIIOBOTO OaaHca. bubnmoreka [JOK

13 p 0
TennooOMeH U TeTIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBJICHUS bu6mmoreka [IOK
TEII000MEHA TP CMEITMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM Y Tropsiueit BoAbI"

Pacuer koaudecTBa TEILIOTHI,

15 HE0OXO0IMMOTO JIJISl HArPEBaHMSI TeJIa
Y BBIJICJISIEMOTO UM TPH OXJIAKICHUN

16 JlaGopatopHnas pabota "Onpeznenenue bubnuoreka [IOK
yEeIbHON TEMJI0EMKOCTH BeliecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeibHas TEIIoTa bubnuoteka [JOK
cropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPUCTAJUTMYECKHUX 2611 VYnenbHas bubmmorexa [TOK

p A https://m.edsoo.ru/ff0a71d2
TEIUTOTA TIABJICHUS

19 JlaGopatopHnas pabota "Onpeznenenue bubmuoreka [IOK
YAEIbHOM TEIUIOTHI TIaBJIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCAIHSL. bubnnorexka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kumienne. Y nenpHas temiora bu6mmorexa [IOK




22

23

napoo0Opa3oBaHUs U KOHJICHCAINH.
3aBHUCHUMOCTb TEMIIEPATypPbl KUTICHUS
0T aTMoc(epHOTO JTaBICHHUS
Bnaxxnocts Bo3ayxa. JlabopaTopHas
pabora "OnpeneneHue
OTHOCHUTEJIbHOM BJIAJKHOCTH BO31yXa"
Pemenue 3agau Ha onpenenenue
BJIQXKHOCTH BO3/1yXa

https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

25

26

[IpuHuUIIBEI paOOTHI TEIJIOBBIX
neurareneii. [lapoBast TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAaHUsI
KIIJI TenmoBoro aBurares.
TemnoBkle JBUTaTEIIN U 3aIIUTa
OKpY>Karolle cpeibl

3aKOH COXpaHEHMS U IIPEBpalIECHUs
SHEPTUH B TEIIOBBIX Mpoleccax

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

27

[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMme "TennoBnie ABICHUS.
W3meHeHne arperaTHbIX COCTOSTHUM
BemecTBa"

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

28

KonTponbhas pabota no teme
"TemnoBele ABieHud. M3menenne
arperaTHBIX COCTOSIHUH BeriecTa"

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

29

30

DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
VYpok-uccnenoBanue "IaeKTpU3aLUA
TeJ]1 UHIYKIUEN U IIpU
COMPUKOCHOBEHUH"




B3anmoneiicTBre 3apsyKeHHBIX TEIl.

bu6mmoreka [IOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DIJIEKTPUYECKOE TOJIE.

1 HanpsiskeHHOCTB AJIeKTPUYECKOro bubnmoreka [JOK
nojs. [IpuHImn cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snekrpuyueckux 3apsjios.

33 DneMmeHTapHbIi 3apsia. CTpoeHue
aToma

34 [IpoBOAHMKY U TUAIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpAaHEHUs BIEKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnnoreka [JOK
CBOMCTB JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKHUM TOK, YCIOBHS €r0

36 cyuiecTBoBaHus. McTouHuku bubnmorexa LHOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JlencTBUA DIEKTPUYECKOTO TOKA bubnuorexa LOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "Jleiicteue

38 NEKTPUYECKOTO TOJIsI HA TPOBOAHUKHI 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKUM TOK B MeTaJlJIax, bubnuotexa [JOK
JKHJIKOCTSX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb U €€ COCTaBHbIE
4acTH
Cuna toka. JlabopaTopHas pabora

41 "N3mepenue u pelz‘leI/II:)OBaII;I/Ie CHJIBI 0.5 bubnmorexa LIOK

TOoKA"

https://m.edsoo.ru/ff0a8bd6




DJIeKTPUYIECKOE HAMPSDKEHHUE.
Bonbsr™merp. JIaboparopras pabota

bu6mmoreka [IOK

42 "U3mepenue u peryiupoBaHue 0.5 https://m.edsoo.ru/ff0a%14
HarnpspKkeHus"

43 ConpoTtuBiieHUE MPOBOHUKA. bubnunoreka [HOK
VY ienbHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas padoTa "3aBHCUMOCTH

44 3IEKTPUYECKOTO COMPOTUBICHUS | bubnmoreka [JOK
IIPOBOAHUKA OT €ro JJIUHBI, IUIOIIAAU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEeUeHUs U Marepuana”
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 1715 yyacTka bubmmorexa [OK

https://m.edsoo.ru/ff0aad44a

enu
Jlaboparopuas pabora
"HccnenoBanue 3aBUCUMOCTU CHIIBI

46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1 bubmorexa LHOK

https://m.edsoo.ru/ff0aa04e

COIIPOTHUBIIEHUS PE3UCTOPA U
HaIpspKEHNs Ha pe3ucrope”

47 [TocnenoBarenbHOE U MapaieIbHOE
COEMHEHUS POBOJHUKOB
JlaGopatopnas pabora "IIpoBepka

43 IIPAaBUJIA CII0KEHUS HANPSKEHUH NIPH | bubmmorexa LIOK
IIOCJIEOBATEIILHOM COCUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaGopatopnas pabora "IIpoBepka

49 IpaBWJIa I CUJIBI TOKA MIPU | bubmuorexa [IOK

MapayIeIbHOM COEUHEHUHN
pe3uctopoB”

https://m.edsoo.ru/ffO0aadle




Pemenne 3aaa4 Ha IPUMEHCHUC

50 3akoHa Oma g pa3aInyHoro Bubmaorexa ITOK
p https://m.edsoo.ru/ffO0aaf8a
CO€JIMHEHHS TIPOBOJHUKOB
51 PaGoTta u MOLTHOCTH AJIEKTPUUECKOTO bubnmoreka [JOK
ToKa. 3akoH J[xoyns-Jlenma https://m.edsoo.ru/ff0ab124
JIaboparopHas padora "Omnpenenenue
52 a601}“)1,1 u II\)/[OI_I_I}II)OCTI/I :—)JIeKTqueCKOFO Eubmorexa ITOK
P " p https://m.edsoo.ru/ff0ab3e0
TOKa
DJNeKTpUYECcKre e 1 MOTPeOnuTenn
53 JIIEKTPUUECKON DHEPTUHU B OBIT Bubmorexa ITOK
P p Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 ITocTostHHEIE MATHUTEI, UX
B3alMOJICHCTBHE
55 VYpok-uccnenosanue "M3yuenune bubnnorexa [HOK
MOJI€H MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHOE I10J1e
56 3eMiId 1 €ro 3HadeHue I )KU3HU Ha bubmorexa LHOK
https://m.edsoo.ru/ff0acOba
3emie
[ToaroroBka K KOHTPOIBHOM paboTe
10 TeMe "DIIEKTPUUYECKHE 3apsIbl.
57 3apsoKeHHBIE TEIA U UX Bubmorexa ITOK
P . . https://m.edsoo.ru/ff0abd2c
B3anMoaercTBuA. I10CTOSTHHBII
AIEKTPUIECKUN TOK"
KonTponbhas pabota no teme
"DeKTpUUecKre 3apsiibl.
P P bubnmoreka [JOK
58 3apspKeHHBIC Tela | UX

B3auMoaercTBUA. I10CTOSHHBIN
anekTpuyeckuit Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8




59

IpoBepoyHasi pabora

PesepBHeIit ypok. Pabora ¢ TekcTamu
o teme "[locTossHHBII
anekTpudeckuid Tok" / Beepoccuniickas
MpoBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarHuTHoe nojie
ANEKTPUYECKOr0 ToKa MaruutHoe
10JI€ KaTyIIKU C TOKOM

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

61

[TpumMeHeHne HIeKTPOMarHuTOB B
texHuke. Jlaboparopras pabora
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JI1 Ha TIPOBOJIHUK C TOKOM"

0.5

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

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
Toka. Mcrionp3oBanue
ANEKTPOABUraTENeH B TEXHUUECKUX
YCTPOWCTBAaX U HA TPAHCIIOPTE.
JlaboparopHnas pabota
"KoHcTpynpoBaHue 1 U3y4eHue
paloThI aneKkTpoaBurarTesns"”

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

63

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenuna

64

Onektporereparop. Crocoos
TTOJTYYCHUS DJICKTPUICCKOW SHEPTHUH.
DNEeKTPOCTAHIIUN Ha
BO300HOBIIIEMBIX UCTOYHUKAX
SHEPTUU

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIeKTpUIecKe U




MAaTrHUTHBIC SIBJIeHUS"

KonrponsHas pabora o teme

66 "DNEKTpUUECKHE U MAarHUTHBIC 1 bubmorexa HOK
p" https://m.edsoo.ru/ff0acb14
SIBJICHUS
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuoreka [IOK
o Teme "TeroBbie BICHUS" https://m.edsoo.ru/ff0accSe
68 PesepBHbIii ypok. Pabora ¢ TekcTamu |
1o TeMme "MaruuTHbIe siIBICHHS"
OBILIEE KOJIMYECTBO YACOB I1O 68 1455

I[TPOTPAMME




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
[
‘:;_n Tema ypoxa Beero Kontposbubie IIpakTnueckue II/I[:;:GHI/IH :)I;I[?;I;zizlfeﬂbﬂme
padoThI padoThI pecypenr

] MexaHnndeckoe JBUKEHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBLHOCTD | bubmuoreka [{OK
MEXaHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IpsIMOJIMHEWHOE bubmmoreka [JOK

3 1
JBUKECHHUEC https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOITMHENHOE

4 nekenue. CpeqHsst © MTHOBEHHas 1
CKOPOCTH

5 [IpsimonuHeitHOE paBHOYCKOPEHHOE | bubmuoreka [IOK
JBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocThb MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBH>KEHHUSL. 1
I'padux ckopocTH
Jlaboparopnast pabora "Onpenenenue

7 YCKOpEHHUS Tena Ipu | | bubmuoreka [IOK
PaBHOYCKOPEHHOM JABWXEHUMU 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"

g CBoOomuHoe nagenne teia. OIbITH !
lanunes

9 PaBHOMEpHOE IBUKEHUE MO 1 bubmuoteka [IOK

oKpykHOCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael176




oOpamienus. JInaeiHas u yriioBas

CKOpOCTH
10 LlenTpocTpeMuTEILHOE YCKOPEHHUE
1 IlepBeb1it 3akoH HproTona. Bektop bubmunoreka [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnmnoreka HOK
PaBHOelicTBYIOIIAs cHUJia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. Bu6moteka [JOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMeHeHUE bubnnorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffO0aeb6e
bubnnorexa [JOK
15 Crna ynpyroctu. 3akon I'yka https://m.edsof)_.lru/fanecaZ
16 Pewenue 3amau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabora «OnpezneneHue bubmmnoreka HOK
JKECTKOCTH MPY>KUHBID» https://m.edsoo.ru/ff0aee28
bubmuoreka [IOK
18 Crna Tperis https://m.edsofru/fanﬂ38
19 Pemenue 3amag mo reme «Cuna bu6mmoteka IIOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 Jlaboparopnast pabota "Onpenenenue bubnmnorexa [JOK
Kod(pdurmenTa TpeHUs: CKOIbKEHUs" https://m.edsoo.ru/ff0af8be
Pemrenue 3agau no reme "3akoHbI
21 Herorona. Cuia ynpyroctu. Cuna bubnmorexa LHOK
R https://m.edsoo.ru/ff0afb8e
TpeHus
2 Cua TSHKeCTH U 3aKOH BCEMHUPHOTO bubnuotexa [JOK

TATOTEHUS. Y CKOpEHHE CBOOOIHOTO

https://m.edsoo.ru/ff0af044




majeHust

VYpoxk-koHpepenuus "JIBrxeHue et

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amaktuku"
Pemenue 3agau mo teme "Cuna
24 TSDKECTH U 3aKOH BCEMHUPHOI'O bubmorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS
)5 [TepBast kocMuyeckasi CKOpPOCTb. bu6nmoreka [IOK
HeBecoMocTh u neperpysku https://m.edsoo.ru/ff0af33¢c
PaBHOBeCcHe MaTepuabHOM TOUKH.
AOGCOIIIOTHO TBEPIOE TEIIO.
i bubmuoreka [{OK
26 PaBHOBecue TBEpOTO TENA C
. . https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS.
MowmenT cuinsl. LeHnTp TspKECTH
PaBHOBeCcHe MaTepuabHOM TOUKH.
AGCOIIOTHO TBEPAOE TETO.
27 PaBHOBecue TBEpAOrO TENA C
3aKpEIUIEHHOW OCBIO BPAILLICHHUS.
MowmenT cuinsl. LeHnTp TspKecTH
)3 Pemenue 3agad nmo reme "MomeHT bu6mmoreka IIOK
cwibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
29 TeMe "MexaHn4ecKoe IBUKEHUE bubmmorexa OK
. " ’ https://m.edsoo.ru/ff0b0408
BzaumoneiictBue Ten
KonTponbhas pabota no teme
30 "MexanndecKkoe IBIKEHHE bubmorexa LHOK
N | ' https://m.edsoo.ru/ff0b06ec
BzaunmopeiicTBue Ten
31 Nmnynec Tena. Umnynse cuiibl. 3aKoH bubmuoteka [IOK




COXPAHEHHUs UMITyJIbCa. YIIPYroe u
HEYIPYroe B3auMOJCICTBHE

Pemrenue 3agaud mo reMme "3akoH

https://m.edsoo.ru/ff0b07fa

bubnunorexa LIOK

32 COXpaHEHUs UMIyJbca' https://m.edsoo.ru/ff0b096¢c
13 VYpoxk-koHpepenuus "PeakTuBHOE
JBUKEHHE B IIPUPOJE U TEXHUKE"
bubnmnoreka HOK
34 Mexannueckasi paboTa U MOIITHOCTh https://m.edsogru/ff0b0a84
35 PaboTa CHIIBI TSKECTH, CHIIBI bubmuoreka [IOK
YIPYTOCTH U CHJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaGopatopHnas pabora «OnpezneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH
17 CBs3b 3HEprUU U paboTHI.
IloTrenunanbHas HEprus
18 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KUHETHUYECKON SHEPTUU https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS HEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yueHue bubnmnoreka HOK
3aKOHA COXPAaHEHUS DHEPIUM» https://m.edsoo.ru/ffOb12fe
41 KonebarensHOE IBUKEHNUE U €TO bu6nunorexa LIOK
XapaKTEpUCTUKU https://m.edsoo.ru/ffOb1858
42 3aryxaromue KoieOaHusl. bubnmnoreka [JOK
Brinyxaennslie koieOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPy KUHHBIA

MasiTHHUKH




44

45

VYpoxk-uccienoBanue «3aBUCUMOCTb
neproja KoJeOaHuii OT KECTKOCTH
MPY>KUHBI U MACCHI TPy3a»

[IpeBparienue sHepruu Npu
MEXaHUYECKUX KOJIEOaHUSIX

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b197a

46

Jlaboparopnas pabota «OnpeneneHue
YacTOTHI U Iepuoja KojaeOaHmi
PY)KUHHOTO MasTHUKA»

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

47

Jlaboparopnas pabora «IIpoBepka
HE3aBHCUMOCTH TIEpHOa KoJeOaHui
rpy3a, NOABEUIEHHOTO K HUTH, OT
MAaccChl Ipy3a»

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

48

49

50

Mexaunueckue BoJHBL. CBOWCTBA
MeXaHU4eCKHuX BOJIH. [IpogosibHbIE 1
MOIEPEYHBIE BOJIHBI

Ypok-koHpepeHmus "MexaHndeckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJTHBI"

3ByK. PacnipocTpanenue u oTpakeHue
3ByKa

bubmuoreka [{OK
https://m.edsoo.ru/ff0b2 1fe

51

VYpok-uccnenosanue "Habmogenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHUYECKHUI pE30HAHC
Ypok-koHpepeHus "YIbTpa3ByK u
uH(OPa3BYK B IPUPOJE U TEXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

but6mmoreka [IOK




Teme "3aKOHbI COXPaHECHMUSI.
Mexannueckre KoueOaHus ¥ BOJTHBI"

KonuTponbhas pabota no teme

https://m.edsoo.ru/ff0b25f0

55 "3aKoHBI cCOXpaHEeHMs. MexaHuueckue
KoJieOaHUs U BOJTHBI"
56 DNeKTPOMarHuTHOE IoJIe. bubmmoreka [JOK
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH
Ypok-koupepennus "lkana
53 3J€KTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcrnonp30Banue 3JI€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenonanue "M3yuenue
. bubnuorexa [{OK
59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOHMIIBHOTO TeiedoHa
Pemenue 3agau Ha onpeneneHue
60 Y4acTOTHI U JJIMHBI 3JIEKTPOMarHUTHOM
BOJIHBI
DneKTpoMarHuTHasi Ipupoa CBETa.
61 CxopocTts cBeTa. BonHoBBIE cBOMCTBA bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsaMonuneitHoe
62 acIpoCTpaHEHUE CBeTa. 3aTMEHUS bubmmorexa [TOK
pactipoctp ’ https://m.edsoo.ru/ff0b3658
ComHua u JIyHsl
3aKOH OTpa)kK€HUs CBETa. 3epKaia.
63 Pemenue 3amay Ha IpUMEHEHNE bubmmorexa TIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Tpenomnenue cBera. 3aKoH bubnuotexa [JOK




IIpECIOMJICHUSA CBETA

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

https://m.edsoo.ru/ff0b3aea

bubnunoreka LIOK

65 Hcnonb30BaHue MOIHOTO BHYTPEHHETO hitps://m.edsoo.rw/fi0b3c5e
OTpaXKeHUS B ONTHUYECKUX CBETOBOAAX
Jlaboparopuas pabota "HccrienoBanne
66 3aBUCUMOCTH yIJIa MPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHUus Ha
rpanuie "Bo3ayx-crexsio""
Ypok-koHpepennus "Micnons3oBaHue
67 MOJTHOTO BHYTPEHHETO OTPaKCHHUSI:
CBETOBO/IbI, OIITUKOBOJIOKOHHASI CBSI3b"
68 JIunzel. OnTryeckast cuiia JIMH3bI bubmorexa HOK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3oOpaxeHuit B TMH3AX bubmorexa HOK
https://m.edsoo.ru/ff0b444a
JlaboparopHnast pabora "Onpenenenue
70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOMN bubmorexa HOK
A — https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepenmus "OnTudeckue bubnmnorexa [JOK
JIMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontudeckas cucreMa. 3peHue bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHpepenius "JlegexTs
3penus. Kak coxpanurts 3penue"
Pa3noxxeHue 6enoro ceera B CIEKTp.
74 Omnbitel HetoTona. Crnoxenue bubnuotexa [JOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaGopaTopHas padota "OTBITHI 11O
pas3ioKeHuIo 6eJI0ro CBeTa B CIEeKTp U

75 BOCHIPUSTHIO [IBETA IPEIMETOB MPH HX bubmmorexa [TOK
P H pelt P https://m.edsoo.ru/ffO0cOe2a
HaOJIIOACHNH Yepe3 BETOBbIC
¢bubTper"
VYpoxk-npaktukym "BosiHOBBIE
76 CBOICTBa CBETA: AMCIEPCHS,
uHTephepeHys u audpaxus”
77 Omnsitel Pesepdopaa u mianerapuas bubmmoreka [JOK
MOJICNIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue 1 MOTJoneHNe cBeTa
79 atomoM. KBanTel. JInneiuateie bubmmorexa [IOK
’ ' https://m.edsoo.ru/ff0c144c
CICKTPBI
20 Ypok-mipaktukym "Habmtonenue bubmmoreka [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTuBHOCTE U €€ BUIBI brbmmorexa [TOK
g g https://m.edsoo.ru/ff0c1672
Crtpoenue atomHOro siipa. Hykinonnas bubmuoreka [IOK
82
MOJENb https://m.edsoo.ru/ff0c18ac
23 PanuoakTrBHBIE IPEBpAIICHHUS. bubmuoreka [IOK
H3oTorb https://m.edsoo.ru/ff0clal4
84 Pemenne 3agau mo teme: bu6nmorexa LIOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuonx momypacnana
VYpok-koH(pepenuus "PaguoakTuBHbIE
P Gep bubnuoreka [{OK
86 U3ITy4yeHUs B IPUPOJIE, METUIIUHE,

TexHuke"

https://m.edsoo.ru/ff0c2126




SnepHble peakuuu. 3aKOHbI

87 COXpaHEHHUS 3apsiIOBOTO U MacCOBOTO bubmmorexa [JOK
P p https://m.edsoo.ru/ff0c1c58
qucen

28 OHeprus CBA3U aTOMHBIX saep. CBsa3b bubmmoreka [JOK
MAaccChl U DHEPTUU https://m.edsoo.ru/ffOc1d7a

29 Pemrenue 3ampau no reme "SnepHeie
peakuuun"

90 Peakuuu cuHTe3a u nenenusd saep. bubnmnoreka HOK
Ucrounuku sueprun CosHua 1 3BE31T https://m.edsoo.ru/ffOc1e88
Ypok-koupepenuus "Anepunas

91 sHepreTHka. JlefcTBus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
opraHu3msl"

[ToaroroBka Kk KOHTPOJILHOU paboTe MO

90 TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
ONEKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsbIe siBieHUS"

KonTponbhas pabota no teme

93 "DIeKTpOMarHuTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBanToBbI€ siBeHUS"
[ToBTOpEeHue, 060061IEHNE.

94 JlaboparopHblie pabOTHI 110 KypC bubmorexa HOK
" patop . p " ypey https://m.edsoo.ru/ff0c245a

B3aumoneiictBue ten
[ToBTOpenue, o6o0menue. Pemenue

95 ACYETHBIX M KaYECTBEHHBIX 3a7a4 10 bubmmorexa [IOK
pactel ' https://m.edsoo.ru/ff0c2572
teme "TernoBbie mpoLecchl

96 [ToBTOpenue, 06o6meHue. Pemenue bubnmnorexa [JOK




pacyYeTHBIX M Ka4E€CTBEHHBIX 3a7a4 110
teme "KIIJ] TerioBeIx aBurarenci"

[ToBTOpenue, o6o0menue. Pemenue

https://m.edsoo.ru/ff0c2a22

bubnunoreka LIOK

7 1
9 pacyYeTHBIX U Ka4E€CTBEHHBIX 3aa4 110 hitps://m.edsoo.rw/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
[ToBTOpenue, o6o0mIEHNE.
98 JIaGopatopHble pabOTEI 110 KypC 1 1 Bubmiorexa HOK
" patop p " ypey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTrOopenue, o6o0menue. Pabora ¢
99 TEKCTaMH I10 TeMe "3aKOHBI 1 Bubmiorexa OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUS B MEXaHUKE
[ToBTOpenue, 0600meHne. Pabora ¢
100 Tekcramu 1o teMe "Koebanus u 1 bubnmorexa [IOK
" https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0600meHue. Pabora ¢
101 TekcTaMH 110 TeMe "CBeTOBEBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 06o6menue. Padora ¢
102 TekcTaMH 110 TeMme "KBaHnToBas u 1
sanepHas Gusmnka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME







IMPOBEPSIEMBIE IPEIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA II0 OIMMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB W Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3ajjauyy B Y4EOHYIO, BBLACIATH

CYIIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PUZUUYECKUX SBICHUN

1.4

ONKCBHIBATh H3YyYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SBJICHUS,
UCHOJNB3YS (PU3MYECKHE BEIUYMHBI, IPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHUsI U €UHUIIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTH (HYOPMYIIbI,
CBS3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOMTHh  IpaUKud  HM3yYEHHBIX  3aBUCUMOCTEH

Q)HSHHCCKI/IX BCINYHH

1.5

XapakTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U IPOIECCHI,
WCIIOJNIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa M  3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil IPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHBIE CBSI3M, CTPOUTH
oObsicHeHue u3 1 — 2 Joruueckux miaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemarh pacuéTHble 3aaud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, CBSI3bIBaIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCIOBHSL 3aJayd 3alUChIBaTh KPATKOE YCIIOBHUE, MOJACTABIAThH
buznyeckue BeMYMHBI B POPMYJIbI M IPOBOJUTH Pacu€Thl, HAXOAUTD
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢u3nUYecKUX METOJOB, B ONHCAHUU HCCIEJOBAHUS  BBLACIATDH
npoBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIYyYEHHBIM pe3yibTaT, HaXOAUTb OIIMOKU B

XO0J¢€ oI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

MPOBOAMUTH OMBITHl O HAONIOAEHUI0 (U3NYECKUX SBICHUN WM
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsiEMbIC
MPENINONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

000pyI0BaHUs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUs C HCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOIO MCCIIEIOBAaHUSA, COOMpPAThH
YCTaHOBKY M BBINOJIHATh U3MEPEHHUSI, CIENYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpOBaTh pPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOIUIl U TPapUKOB, A€JIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUYECKMX BEIMYUH, CIEAys
MPEJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pyIOBaHUEM

1.14

yKa3plBaTh MPUHIUMBI  JEHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepHU30BaThb MPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIIONIb3YSl 3HAHUS O CBOMCTBAX (PU3MYECKUX  SBJIECHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU



1.15

MPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCIIOIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalIeHHH ¢
npruOOpaMy U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHMYECKOT'O IIOBEACHUS B OK]Z)Y)KaIOH_ICﬁ cpeaec

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUM C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS Pa3IUYHbIX HCTOYHUKOB
BBIJICJIATE MH()OPMALIUIO, KOTOpasi SBISETCS NPOTHBOPEYMBOW HIIU

MOXET OBITh HEJOCTOBEPHOI

1.17

UCII0JIb30BAaTh Ipu BBITIOJTHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIpaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BiIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HAKOBOM CHCTEMBI B APYyryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX HCCIEIOBAHUM, TPU STOM
rpPaMOTHO UCHOJb30BaTh W3YUEHHBIM MOHATUIHBIA ammapar Kypca

(GU3UKH, CONPOBOKIAThH BHICTYIIJIEHUE NPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aCKBATHO OLICHHUBATH
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL TI'PYIINbI, BBbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1

HCIIOJIB30BaTh IMOHATHA

1.2

pa3jnydaTthb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha



OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBICHUE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUH B
OKpY’KalolleM MHpE, B TOM 4YuciIe (U3NUYECKUE SBICHHUS B MPHPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBIACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA Tel U (pU3MUECKUE SBICHUS,
UCHONb3ys (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPABUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICA  HCIOJB3YyEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMUYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO  (PU3MUECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TIpaMKHd  M3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS M TPOIIECCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaThb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMCBIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPA’XXCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemats pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCIOBUS 3a/1a4X 3alIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelIeHHs 3a/lauyd, BbIOMpaTh 3aKOHBl U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydeHHOEe 3HaueHue (U3MYecKoW BETUYMHBI C H3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MpOOJEMbl, KOTOPbIE MOYXHO PEIIUTh IMpPH I[OMOIIU
(U3MUEeCKUX METOJI0B, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TIPEINOJIOKEHUE, OLICHUBATh NPAaBUIBHOCTH MOpPSAIKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIATh BBIBOIAbI

1.9

MPOBOAWTH OMBITHl MO HAOMIONCHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYECKUX  CBOWCTB  Tel:  (POPMYIHpPOBaTH  IPOBEPSEMBIC

MMPCAIIOJIOXKCHUA, CO6I/IpaTB YCTaHOBKY n3 MMPECAJIOKCHHOT O



000pyIOBaHUs, OMUCHIBATH XO/1 OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATDH IIPSMBIE HM3MEPEHUS C HCIOIb30BAHUEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAWTH  HCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOU
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMIPSMBIX H3MEpPEHUIL:
IUIAHUPOBATh HCCIIEOBAHUE, COOMpaTh YCTAaHOBKY U BBIIOJIHATH
U3MEpeHus, cieaysd  MpeIOKEHHOMY  IUIaHy,  (DUKCHPOBATh
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl M TpaduKOB,

ACJIaTh BBIBOALI 11O PE3YyJibTaTaM UCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHHUA (1)H31/I'—I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMK, W BbBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTd Impu  paboTe ¢

1ab60paTOPHBIM 000PYIOBaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHLUMBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONUCAHUA, HUCIOJbB3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SIBICHUMH U HEoOXoauMble

¢uznyecKne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeNbHBIM U TapauIeIbHBIM
COEJMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIEeH

IPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPAaKTUYECKOTr0 UCIOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HU i1 oOecniedeHus: 0e30MacHOCTH TpU  OOpalieHun ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pPOBbs U

COOJTI0IEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO COACPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUW U NYTEM CpaBHEHUS
JIOTIOJTHATEIFHBIX HUCTOYHUKOB BBIJCIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpG‘IHBOfI WJIA MOXKET OBITh HCHOCTOBepHOﬁ

HCIIOJIB30BaTh IIPU  BBINIOJIHCHUU y‘-Ie6HI)IX SajlaHI/II\/'I HAay4YHO-




1.19

HOMYJSIPHYIO JINTEPaTypy (QU3UYECKOro COAEp:KaHUs, CIpPaBOYHbIE
Marepuainsl, pecypcbl cern MHTepHer; BuageTh  NpuUEMaMHu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHus WHGOpMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HWCCJIEIOBATEIbCKOW JEATEIBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHBIM ITOHATUHHBIM ammapar Kypca

(bu3KKH, COMPOBOXKIATH BHICTYIIJICHHE MTPE3EHTAIUEH

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUIN (PU3NUYECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JESATENbHOCTb TPYIIBL, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL  T'OTOBHOCTh

pazpemniaTh KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUsA

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUI0 MX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBICHHUE
pacrno3HaBaTh NPOSBICHHE W3YYEHHBIX (U3MUYECKUX SBJICHUH B
OKpY’KaloIleM MHpe, B TOM 4YHuCiIe (pU3NUECKUE SIBICHUS B MPUPOJIE,

IIPU 3TOM TEPEBOJIUThH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MpU3HAKU) PUBNUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIWYHH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3bIBAIOIIME JIaHHYIO  (PU3MUECKYI0 BEJIUYMHY C JAPYTUMH



L.5

BEJIMYMHAMHU, CTPOUTHh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(bU3HYECKUX BEINYNH

XapaKTepu30BaTh CBOWCTBA Tell, (PU3MUECKHUE SIBICHUS W IPOIIECCHI,
UCIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU ATOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPpA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYECKHX WIaroB C IOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

(1)I/I3I/I‘ICCKI/IX ﬂBJ'IGHHfI, (1)I/ISI/IIICCKI/IX 3aKOHA UM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHble 3aJauyu (omuparouiyecss Ha cucremy u3 2 — 3
YpaBHEHUM), UCIONB3Ys 3aKOHbI H  (OPMYJIbI, CBS3BIBAIOIINE
dusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIIUE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIBbI, HEOOXOIUMBIE
JUISl pelIeHusl, MPOBOJIUTH PAaCUYEThl W OLIEHUBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA (I)I/ISI/I‘ICCKOI‘/'I BCINYHMHBI

1.8

1.9

pacno3HaBaTh IMPOOJEMBI, KOTOPBIE MOXHO PEUINTh IPH HMOMOIIN
(Gu3MYeCKUX METOJIOB, UCIIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSIEMOE TPEAIIONO0KEHUE, OLIEHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJANTH OIBITHl M0 HAOJIOMCHUI0 (U3NYSCKUX SBICHHA WIN
(buU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMPATh YCTAaHOBKY W3
M30bITOYHOTO Habopa 000pYyIOBaHUA, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, GOPMYIUPOBATH BBIBOAbI

1.10

1.11

OPOBOJIUTH MPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEpEHUH,
ompenensisi CpeaHee 3HAYCHHE H3MeEpsieMOoM BeTU4YHHBI ((POKyCHOE
paccTosiHUe coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP croco0a

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHHUE 3aBUCUMOCTEH (U3MUYECKUX BEIUYUH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUMU: IJIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITEIbHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH (I)I/ISI/IHCCKI/IX BCIIMYHMH B BHUIC Ta6J'II/II_II/I



rpaduKoB, IeaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUTAHUPOBATh M3MEPEHHsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, CJIEAys MPEIJIOKEHHOW HMHCTPYKLMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IIOJIyYCHHBIC

pe3yNbTaThl ¢ YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

J1a00paToOpHBIM 000pyI0OBaHUEM

pa3nuyaTth OCHOBHBIC TNPH3HAKK HM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJIAHCTApHAs MOJEIb aTOMa, HYKJIOHHAS

MOJCJIb aTOMHOTI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS H3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MX ONUCAHUA, HCIOJIb3YA
3HaHHUS O CBOWCTBaX (DM3MUYSCKUX SBICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, WU3MEPUTEIIBHBIX npuOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHUUYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUH B MIIOCKOM

3epKaJie ¥ coOuparomiei JIMH3e

1.17

OPUBOANUTH TNpHUMEPHl (HAXOAUTh MH(QOpMAIMIO O MpHUMEpax)
MPAKTUYECKOT'O UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEHEBHOM
KU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0pPOBbS U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUSA B OKpY)KaIOH_[eﬁ cpeae

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNuTtepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIM  3arpoc,
HAaXOOUTh TYTHU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nHpopManii Ha OCHOBE WMEIOIIMXCS 3HAHWN W JIOTIOTHHUTEIBHBIX

HCTOYHHUKOB

1.19

UCMOJNb30BaTh NPU  BBINOJHEHHMM YYEOHBIX 3aJaHMA  HAy4HO-
MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro COJEp KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl cetu MHTepHeTr; BiazeTte  npuéMamu

KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHus MHGOPMAIMU U3 OJIHOU




3HAKOBOI CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IIMCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl NPOEKTHOW WIIU
UCCIICIOBATENIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIH MOHATUHHBIN anmapaT U3y4aeMoro paszeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ y4EToM

0COOCHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBHH C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBATh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ] B JEATENbHOCTb TPYIIBI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIL ~ TOTOBHOCTh

pazpemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon Kon
pasaena JJIeMEeHTA
®U3UKA U EE POJIb B IIOSHAHNU OKPYXXAIOIIIEI'O MUPA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

duzuka — Hayka O mnOpupoje. SABICHUS TPUPOIBI.
1.1 duznyeckue  ABJIICHHSA. MEXaHHMYCCKHE, TEIUIOBLIC,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

dusnueckue BeaMuuHbL. V3MepeHue  puU3MUECKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/Ie,
13 IMOCTAHOBKA HAYYHOI'O BOITPOCA, BBIABHUIKCHUC T'HMIIOTE3,
1 OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onwucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIeH

[TpakTryeckue paboOTHI:

#HHPart##113MepeHne paccTOsHUM.

###HPar#H##l13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
1.5 Tena.

##H#Par###0OnpeneneHue pa3MepoB MaJIBIX Tell.

###Par###lI3mepenue  TemmepaTypbl NpU  TTIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNUN BEILIECTBA

###Par###(CTpoeHNe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
2.1 pa3Mepsl. OMEBITHI, JOKa3bIBAOIIIE JIACKPETHOE

CTPOCHUC BCUICCTBA

2 ###Par### /[ Biokenne  vactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH  JIBMOKEHHS  4YacTUIl C  TeMIepaTypou.

bpoyHoBckoe nBmxenue, muddysus

73 BzaumopeiicTBre YyacTHUI] BEIIECTBA: IMMPUTSKCHUEC N

OTTAJIKUBAaHHUE




###Par###ArperaTHple COCTOSIHUS BEILIECTBA: CTPOECHHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

2.4 B3anmocBA3b MeXy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M HMX aTOMHO-MOJICKYJISIPHBIM
CTpPOEHUEM

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTrueckue paboThI:
###Par###01enka quaMmerpa aToMa METOJIOM PSIOB (C
ucronb3oBanueM pororpadmii).

2.6 ###Parfi##OnpITel  T0  HAOMIOJEHUIO  TETUIOBOTO

paclIMpeHust ra3oB.
#H#HPar###OnpITel 0 OOHAPY)KEHHUIO JCHCTBHUS  CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEpPaBHOMEPHOE JIBUIKECHHE
H#H##Par###CropocTsb. Cpennsis CKOpPOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKeHUHU. Pacuér myTtu u BpeMeHu
JIBUYKECHHUS
SBnenne uHepuuu. 3akoH MHepuMH. B3ammoneictBue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###lnotHocTs BemecTBa. CBs3b IIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00bEMA BelleCcTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUS TEI
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cumibl ¢
' IIOMOUIbIO JUHAMOMETpA
37 ###Par#HH#SIBnenne Tarorenus u cuia Tsoxkectu. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cujl, HaMpaBiICHHBIX 110 OJHOU
' npsMoi. PaBHoIelCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OnpeneneHnue CKOPOCTH PABHOMEPHOIO  JIBHIKEHUS
(mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO
aBToMoOmiIs u Tak jganee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS OpycKka WIM IIapukKa IIo
HAKJIOHHON  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBHCHUMOCTh pacTsKeHus (aeopmariiu) Mpy>KUHbI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIBI TPEHHS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPHKACAIONINXCS TOBEPXHOCTEH

@usuyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasINYHBIMHM CKOPOCTSIMHU B JKMBOW M HEKUBOW IPUPOZE,

HCﬁCTBHC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

HaBnenue TBEpAoro tena. CrnocoObl yMEHbBIICHUS H
YBCIUUYCHUA NABJICHUA
JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,

TEeMIIEPaTypPbl

4.3

4.4

4.5

Hepenaqa JaBJICHUA TBépI[BIMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3akoH Ilackansg. [ITHeBMaTHYEeCKHE MAITUHEI

3aBUCUMOCTH JaBJICHUS KUIKOCTHU oT I‘J'Iy6I/IHI>I.
I'mapocratnyeckuit napagokc. CooOIaronmecs cocyabl.

FI/II[paBJ'II/I‘-ICCKI/Ie MEXaHU3MbI

AtMmocdepa 3emnu u armocepHoe naBieHue. [Ipuannbl
CYIIECTBOBaHMs BO3AYHIIHOM 00o0jouku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTb aTMOC(HEPHOTO JaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3smepenne armocdepnoro naenenus. [IpuGopbr mis

HU3MCPCHUMA aTMOC(I)CpHOl"O JaBJICHHUA

4.7

JlelicTBue XUAKOCTHM M Ta3a Ha NOTPYXKEHHOE B HHUX
Teno. BreiTamkuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

4.8

IImaBanue ten. Bo3ayxornaBanue



4.9

[TpakTrueckue pabOTHI:

HccenenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa mMOTrpYy:KEHHOM B JKHUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€N0,  NOrpyx€éHHoe B  KuaKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAOLIEH CUJIbl, JECUCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOLIEH
CWJIBI, JIEUCTBYIOIIEH Ha TEJI0 B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT IUIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYMPOBAaHHE  JIOJAKM M  OINpelelneHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

dusnyeckue  ABICHUA B [OPUPOJIE: BIIMSIHUE
aTMoc(hepHOro aBJICHUS HA KUBOW OpPraHU3M, TUTABAHHC

pBIO

4.11

TexHUYECKHUE YCTPONCTBA: COOOIIAOIIUECS COCY/IBI,
YCTPOMCTBO BOJOIPOBOJA, THUJPABIUYECKUNA TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTD
53 [IpocTble MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas
' 1ockocTh. [IpaBuio paBHOBecHs pblyara
54 [TpumeHeHne mpaBuia paBHOBECHUS pbldara K OJI0Ky
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 II0JIE3HOTO JEeNCTBUS MEXAHU3MOB. IIpoctsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
sg ITonHass mexaHudeckas JHEprus. 3aKOH H3MEHEHUs U
' COXpaHEHMs] MEXaHMYECKON SHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEPHOM JABW)KEHHM Tella [0 TOPU3OHTAIBHOMN
noBepxHocTu. MccinenoBanue ycnoBuil paBHOBECHUS
ppiuara. HM3mepenue KIIJI HakIOHHONM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TECIC

5.10
4esioBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
5.11 HETOABMKHBIM OJIOKW, HAKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszeJia 3JieMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOpUM CTPOEHHUs BemlectBa. Macca U pa3mepsl
' MoJsieKyld.  OmbIThl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MIOJIOKEHHSI MOJIEKYISIPHOKUHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO W ra3oo0pa3HOro
6.2 cocrosiHuil BemiecTtBa. Kpucrtamnmueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJIIPHOKUHETHUECKON
TEOPHH
6.4 CMaumBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOpPOCTBIO
' TETIOBOTO JIBMYKEHHSI YaCTHUI]
67 Buytpennss sueprust. CriocoO0bl U3MEHEHHsI BHYTPEHHEH
' SHEpruu: Terionepeaya 1 copepiieHue padoThl
6.8 Buael Terionepenaun: TEMIONPOBOJAHOCTb, KOHBEKIIHS,




U3IIy4eHHE

KommuectBo  Temmorel. YaeiabHasd — TEIUIOEMKOCTD

6.9
BeIlleCTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TEIIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHNUE KPUCTANTNYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUs
[TapooOpa3zoBanue u  koHaeHcauus. Vcmapenue.
610 Kunenne. VYpenpHas  Temyora  mapooOpa3OBaHMS.
. 3aBUCHUMOCTh TEMIIEPATyphl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeNId U 3aIlUTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TEIIOBBIX
6.16
mpoleccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJICKYJISIPHOTO TIPUTSIKEHUS.
##H##Par#H##OnbITBl IO  BBIPALIMBAHUIO  KPUCTAJUIOB
MOBAapEHHOM COJIM WM caxapa.
###Par#H##OnbITel 10 HAONMIOACHHWIO  TEMJIOBOTO
617 pacCIIUPEHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TEII.

###Par###Onpenenenue naBlieHUs] BO3ayXa B OayuioHe
HImpuIia.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCHUMOCTH
JABJICHUS BO3[yXa OT €ro oO0béMa W HArpeBaHHs WU
OXJIAXKICHHUSI.

#H##Par###]IpoBepka rUNoTE3bl JUMHEHHON 3aBUCHMOCTH

JJIMHBI CTOJIOMKA KHUAKOCTH B TepMOMeTpHQCCKOﬁ



6.18

TpyOKe OT TeMIepaTyphl.

###PartH##Habmonenne M3MEHECHUS BHYTPECHHEHN
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadn U padoThI
BHCIIHUX CHUIL.

###Par##llccnenoBanre SBICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUU XOJIOTHOU U TOpsUeH BOJBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJOW MpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

#H##Par###Onpenenenue yAeIbHOU TEIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHON  BIaKHOCTU
BO3/IyXa.

#H##Parf##OnpeneneHue yAelbHOW TEIUIOTHI IJIABJICHUS

JIbaa.

dusnueckue SBICHHS B TPUPOAC: MOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHS B IPHPOJIE,
KpUCTaJUTBI B Ipupoae, u3nydenne CoiHIa, 3aMep3aHne
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KallWJULIPHI, I[PUMEpHI
HCIIOIB30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, NCHUXPOMETp, MapoBas TypOWHA,

ABUTATCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 OnexTpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJEHCTBUS 3apsKEHHBIX TN OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEXKITY TEJIAMHU)

73 Onexrpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUYECKOTO

T10JI4. HpI/IHL[I/IH CYICPIO3UIHUUN ISJICKTPUICCKUX nosei



(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JTUAJIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JenicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U razax
Onektpuueckass nenb. Cuna Toka. OJIEKTPUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[locnenoBarenbHOE W THapajyIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGora m MONIHOCTH JJICKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyinsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH SIEKTPUUECKON
' sHepruu B ObITy. KopoTKkoe 3aMbIkanue
[TocrossuHble MarHuThl. B3auMopnencTBUE MOCTOSHHBIX
7.14
MarHuTOB
715 MaruutHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
' 3HAYEHHE JIJIS )KU3HU Ha 3emiie
16 OmneIT Dpcrena. MarHuTHOE MOJe IEKTPUYECKOTO TOKA.
' [IpuMeHeHne >JIEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TMOJIA HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSHHOTO TOKa. Vcmoms3oBaHme
' JJIEKTPOJIBUTaTeNe B TEXHUYECKHX YCTPOWCTBaX M Ha
TpaHcHopTe
7.18 OneiTel  @apajnes.  SIBieHue  3IEKTPOMArHUTHOMN




naaykuuu. [Ipasumno Jlenna

DIeKTpOreHeparTop. CnocoObl MOJTY4CHUS
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[IpakTuueckue padbOTHI:

OnbITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TENl WHIYKIUEH

Y TIPU CONMPUKOCHOBEHHH.

HccnenoBanue JeHCTBHUS DJIEKTPUYECKOTO TIOJIS Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTBI SICKTPUUECKON Ienu

IIOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perymmpoBaHuie HAMIPSHKCHHUSI.

HccnemoBanue 3aBUCHMOCTH CHITBI TOKA, HIYIIIETO Yepe3

PE3HUCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA M HAIPSHKCHUS

Ha pe3UuCTOpeE.

OIBITHI, JIEMOHCTPHPYIOIINE 3aBHCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTHHBI, TJIOMIAIN MTOTIEPEYHOr0 CEYeHUs U MaTepuara.

IIpoBepka mpaBwila CJHOXEHHS HANpsHKEHUM  NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
JNEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MarHUTOB.
N3ydyeHre MarHuTHOTO TMOJISI TOCTOSIHHBIX MarHuTOB MU
uxX o0beAMHEHUM |  pasjencHuu. VccriemoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI




B33.PIMOI[€I>'ICTBI/I$I KaTylIKh ¢ TOKOM W MarHuTa OT CHJIbL
TOKa MW HaAIIpaBJICHUA TOKa B KaTYIIKC. HBy‘IeHI/IC

I[CP'ICTBHﬂ MArduMTHOIO II0JII Ha IPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboTsl
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

HHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnueckue SBICHUS B MPUPOJE: DICKTPUUECKUE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  JKUBBIX
OpraHM3MOB, MarHUTHOE Moje 3eMiu, JApeld MmoICcoB,
POJIb MAarHUTHOTO TOJISA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMCTBa: 3JEKTPOCKOIN, aMIEepMeTp,
BOJIETMETP, PEOCTaT, CUETUUK AIIEKTPUUECKOW SHEPruw,
AJIEKTPOOCBETUTENbHBIE ~ IPUOOpBI,  HarpeBaTelIbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, JJIEKTPOJBUTATEIb

MOCTOAHHOI'O TOKA, FTCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx snementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paznena
MEXAHUWYECKUE ABJIEHW A
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
1 Cucrema orcuéra
g 8.2 OTHOCHTENHEHOCTh MEXAHUUECKOTO IBMIKEHHUS
8.3 PaBHOMEpHOE IPSMOJIMHEWHOE JBUKEHUE
#H##Par###HepaBHOMEpHOE NPSIMOJIMHEWHOE JBUKEHUE.
8.4 CpenHsis ©  MrHOBEHHas CKOpPOCTb Tela IIpH

HCPaBHOMCPHOM ABHXKCHUH




Yckopenue. PaBHOyCcKOpEeHHOE NPSAMOJIMHENHOE

8.5
JBUYKEHUE
8.6 ###Par##H#CroOonHoe nagenue. OnbiTel ["anunes
###Par###PaBHoMepHOE JBUXKEHUE TI0 OKPY>KHOCTH.
8.7 [lepuon m yactora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akon HerotoHa
8.11 #HH##Par##H# [puHIIUI Cynepro3UIIUN CUTT
8.12 Cuna ynpyrocru. 3akoH ['yka
###Parf##Cuna TpeHus: CHJIa TPEHUSI CKOJIbXKEHUS,
813 CHWJIa TPEHHUS [TOKOSI, IPYTHE BUJIbI TPEHUSI
###Par###Cuna TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
JBwxenue  tutaner  Bokpyr  Comnma.  Ilepsas
81> KocMuYeckasi ckopocTb. HeBecoMocCTh U mieperpy3ku
PaBHOBecue maTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
###Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
817 OCbI0 BpameHus. MomeHT cuisl. LleHTp Tsoxectn
8.18 Nmnynsc Tena. U3menenue uMiynsca. IMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
PabGora cun T1sbkectw, ynpyroctd, TpeHus. CBs3b
822 SHEpPruu 1 paboThl
[loTeHumanpHass dSHeprus Tena, MOAHATOIO  Hal
823 MTOBEPXHOCTHIO 3EMIIH
8.24 [ToTennmanpHast SHEPTUS CKATON MPYKUHBI
###Par###Kunernueckas  sHeprusa.  Teopema o
825 KMHETUYECKOU SHEPTUU
8.26 ###Par###3aKkoH coXpaHEeHUS MEXaHUYECKOW dHEPTUH




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHUS Opycka
WIM JIBWKEHUS NIapuKa [0 HAKJIOHHOW IIOCKOCTH.
Omnpenenenne yCKOpPEHHUsI Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0O€3 HayallbHOM CKOpPOCTU MYTH OTHOCSATCS
KaK psAd HEYETHBIX 4YHCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKCHHS
OT CWUJIBl HOpPMallbHOTO JdaBieHusa. OrmnpenencHue
kodhdunrenTa TpeHHs CcKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl  CUIIBI
TPeHHsI TP PABHOMEPHOM JIBIDKCHHUU Tela IO
TOPU30HTANIBHON MoBepxHOCTH. Ompernenenue padbOTHI
CUIBI  yOPYrOoCTH  IIpU  HOABEME  Ipy3a  C
WCIIOJIb30BAHUEM  HEMOJBMKHOTO W MOJBUKHOTO

0JIOKOB

®u3nYeCKUe SIBJICHUS B MPUPOJE: NMPUINBBHI U OTIIUBHI,
nBKeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTUBHOE
JIB>)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUIOMETP, JATYUKH

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nuxkenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIepro/I, YacTOTa, aMILIUTYIa
09 Marematnueckuit u IIPY>KUHHBIN MAasITHUKHU.
' [IpeBparenue sHepruu npu KosiaedaTeabHOM ABHKEHUN
. 3aryxatomue KosieOaHus. BbIHYXIeHHBIE KOJaeOaHwUs.
' Pesonanc
Mexannueckne BosIHbI. CBOMCTBa MEXaHMUYECKHUX BOJIH.
9.4 [IpononbHbIE W MONEpeYHble BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacnpocTpaHeHus. MexaHu4ecKre BOJIHbBI B



TBEPIIOM TeJle, CEHCMUYECKNE BOJTHBI

9.5

3ByK. [ pOMKOCTb U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

[IpakTryeckue paboOTHI:

OnpeneneHue 4YacToThl M HepuoAa  KoseOaHU
MaTeMaTHYECKOro MasiTHUKA.

OnpeneneHue 4acToThl M HepuoAa  KoseOaHUI
IPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH — Tepuoja  KoJjeOaHMi
MOJIBEIIEHHOr0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH — Tepuojia  KoJjieOaHMA
IPYKMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBHUCUMOCTH nepuoja KoJIe0aHmi rpysa,
MIOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a M *KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO MaieHUs
dusnueckue SBJIEHUS B NPUPOAE: BOCHPUSATHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHCMHUYECKHUE BOJIHBI,

yHaMHu, 3XO

9.9

TexHuueckue yCTpOﬁCTBaZ 9X0J0T, HCIOJIBb30BaHHC

YIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJHBI.

101 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 DnekTpoMarHuTHas npupoga cera. CKOpPOCTh CBeTa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

104 W3ydyeHue CBOICTB  3JIEKTPOMarHUTHBIX BOJH  C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JENCTBHE BHJIIMOTO, yIABTPapHOIETOBOTO u
PEHTI€HOBCKOTO U3ITydeHUN

10.6 Texuuueckue YCTpOMCTBA: HCTIOJIb30BAHUE

OJICKTPOMAariuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKOH OTpaKeHUst
' cBeTa
114 [IpenomsieHne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPaKEHHE CBETA
11.5 Jlunza. Xop jiydeid B IMH3E
116 Ontuyeckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
17 I'maz kak onrtuyeckas cuctema. bIM30pyKocTh U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CnoxxeHue cieKkTpanbHbIX IBETOB. Jlucnepcus ceera
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpaXKeHUS CBETOBOTO Jy4a OT YyIJia MaJeHHUs.
###Par#H#l3ydeHne  XapakTEpUCTHK  W300paKeHHS
MpeIMeTa B IIIOCKOM 3epKalle.
###Par###lccnenoBanue 3aBUCUMOCTH yriia
IIPEJIOMJIEHUSI CBETOBOI'O JIyda OT yIVIa IaJ€HUs Ha
119 IPaHULE «BO3JIYX — CTEKJIO.
' ###HPar###lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIe TUH3HI.
###Par###Onpenenenue (QOKYCHOrO pPacCTOSHUS U
ONTUYECKOM CUJIBI COOMpAIOIIEN JTUH3BI.
#H#H#Par#H##OnbITEl 110 pa3joKeHUIo0 Oenoro ceera B
CIIEKTD.
###Par###OnBITEl IO BOCHPHUSTHIO IIBETA MPEIMETOB
IpU UX HAOJIOIEHUH Yepe3 BETOBbIE (DUIBTPHI
dusndeckue sABIEHUS B npupone: 3aTMeHus ConHua u
11.10 JlyHbl, 1IBEeTa TEJ, ONTHUYECKHUE SIBIICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,



(doToanmnapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBGIE ABJIEHUA
121 OmnbiTel Pezepdopna u 1uiaHerapHass MOAENIb aTroMma.
' Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBeta aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinoHHas Monenb
' aTOMHOTO siipa. M30Tons!
15 PagnoaktuBHble npespamieHus. Ilepuon momypacmana
' aTOMHBIX sI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MaccOBOI0 YHCE
12.7 DHeprus CBA3U aTOMHBIX siaep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunrtesa u nenenus saep. McTouHuku sHeprun
' ConHua u 3B€311
129 Snepnas osHeprertuka. [JlelicTBUE€  paJMOaKTUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPIMM YACTHIIBI
10 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@dusndyeckue SABIEHUS B IPHUPOAE: ECTECTBEHHBIN
PaavoOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PagUOAKTUBHOE H3JIy4YCHUE MPUPOJHBIX MHHEPAJOB,
JNEUCTBHE PAJMOAKTUBHBIX W3JIy4YEHUH HAa OpPraHU3M
4eJIoBeKa
1219 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUyaIbHBIN JO03UMETp, Kamepa Bunbcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOU CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCICPUMEHTA B
¢usuke, o cucremooOpasywoomeid poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 93BOJIIOLUU
¢u3nyecKux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIKCHHH Kak
crocobe CyIIecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH TPUPOJIBI
(MEXaHWYEeCKHMX, TEIUIOBBIX, JJEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKpYXAalOUIEM MHpE, BBIIEISAS HUX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne oOCHOBaMM MOHATHMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU U HCIOJB30BaHUE UX JUISl pelIeHMs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTb CBOWCTBa Tell, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYyHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/IBI/I‘IeCKI/Ie SABJICHUS,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT MPaBIJI OE30MACHOTO TpyZAa: HAOMIOACHUE (PU3HMUECKUX
SIBJIEHUM

YMEHHE CAMOCTOATEIbHO COOMpATh HKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTrO Habopa 00OpYyIOBaHMS MO MHCTPYKIUHU, OMHCHIBATH XOJ
OTIBITA U 3aIMCHIBATD €0 PE3yIbTAThI, ((OPMYIHPOBATH BHIBOIKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO COOMpPaTh
SKCIIEPUMEHTAIBHYI0O  YCTAaHOBKY IO HMHCTPYKLHMH, BBIYHUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh SKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  WHCTPYKLUUH,  IPEICTaBISTH
MOJIyYEHHBIE 3aBUCUMOCTU (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATh MOTPEITHOCTH, JIEJIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pU3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX Ui

00BICHEHHS (1)I/ISI/I‘ICCKI/IX IIpoucccoB

VYMmeHue oOBSACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
qyuci€ W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarbh pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3ysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (PU3UIECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KPATKOE YCJIOBUE 3a1ayH,
BBISIBJISATh HEJOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHbIE,
IOPOBOJUTHh PACUYETHI M OLEHMBATH PEATUCTUYHOCTH IMOJYYEHHOTO
3HAa4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIJIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUS O

cBOMcTBax (M3MYECKUX SIBICHUH UM HeoOXoauMble (uU3nUecKue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM i1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ NPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnelT TOMCKa, TpeoOpa3oBaHUA U MPEACTaBICHUS HHPOPMAIUH
(U3HYECKOTO COJEp)KaHUs C HCIOJB30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JOTIOJIHUTEIBHBIX ~ MCTOYHMKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOT0 CONEpIKaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIpeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyl0; yMEHHE
co31aBaTh COOCTBCHHBIC IUCHMEHHBIC W YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(1)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHKOB



INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COepPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe aBuWkeHHe. MatepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCUTETHHOCTD JIBHIKECHUS
PaBHOMepHOE M HepaBHOMEepHOE nBKeHUE. CpenHss ckopoctb. Dopmyna s
1.2 BBIYHCIICHHSI CpEJTHEN CKOPOCTH: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE JIBIMKEHUE. 3aBUCHMOCTH KOOPIWHATBHI TEa OT
BPEMEHH B CIy4yae pAaBHOMEPHOTO MPSIMOIMHEHHOTO JIBHXKEHUSI:
13 xX(1)=x, +vut
['paduku 3aBUCUMOCTH OT BpPEMEHHU [UIsI TPOEKIHH CKOPOCTH, TPOEKINH
MepeMenIeHHs, TyTH, KOOPIWHATHI TIPU PABHOMEPHOM TPSIMOJMHEHHOM
JBUKCHUH
3aBUCHUMOCTh KOOpJIMHATHl Tela OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JBUYKCHUS
2
Sylf) =vo, #i+ay* ;
2
DopMynbl JUTSI TPOCKIIUU TIEPEMEIICHUS, MPOCKIIUU CKOPOCTH W IMPOCKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUH:
2
1.4 5. (D=0, -r+a].-%.
U_\'('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'paduky 3aBUCHMOCTH OT BpEeMEHH Ui TPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOEKIIMU IEePEMEIIEHUs, KOOPJIWUHATHl IPU PABHOYCKOPEHHOM
NPSIMOJIMHEHHOM JABHKEHUU
CBobOomHoe maneHue. PopMyITbl, OMUCHIBAIONINE CBOOOJHOE TaJCHUE Tella 10
1.5 BEePTHKAIH (JBW)KEHHE TeJa BHHU3 WM BBEPX OTHOCUTENHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBuCMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




1.6

IOPOEKIMM CKOPOCTH M KOOPAMHATBI IpPH CBOOOJHOM MaJE€HUU Tela IO
BEPTUKAIH
CkopocTh pPaBHOMEPHOIO JIBWJKEHHUsl Teja 10 OKpyxkHocTtu. Hampaienue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTU Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe yckopeHue. HampaBieHue UIEHTPOCTPEMHUTEIHLHOTO

yckopenusi. @opmyiia sl BBIYUCICHUS] YCKOPEHUS:

®dopmyia, CBSI3bIBAIOIIAsl IEPUOJ] M YACTOTY OOpaIeHUS:

V==
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. Popmyiia JIJ1sl BBIYUCICHUS TIOTHOCTH:

_m

P=7

Cuita — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
SIBnenne nnepuuu. llepsslii 3akoH HeroTOHA
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHIIbI, IEHCTBYIONIEN Ha

TCII0

1.11

Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:

Fy y=—-F

1.12

TpeHI/Ie IMOKOS U TPCHUC CKOJIbKCHUA. <D0pMyna IJI BBIYUCIICHUS MOAYJISI CUJIbI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ynpyrue u Heynpyrue nedopmarnuu. 3aKoH yHOpYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TAT'OTCHUSA:

m, -,
F=G L1 _2
R
Cuia TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 1715 BBIYUCIEHUS CUJIbI TSKECTHU BOIM3M noBepXxHOCcTH 3emnu: F = mg.
JIBmxenue rranet Bokpyr Counia. [lepBas KocMU4ecKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHast pusmyueckasi BeIMUMHA.
D=mi

I/IMHy.TIBC cucTeMnl Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJIs1 3aMKHYTOM CUCTEMBI TEJ:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=Fsooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KHHETHISCKOU OHCPIUU:

H!Uz
Ep=—r

TeopeMa 0 KHHETHYECKOM OHCPIUHU. qDopMyna JUIS. BRIYMCIIEHUS MOTEHIIAIBLHOMN



OHCPIrum T€jia, IOAHATOTO

Haxg 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. @opMyiia Jij1sl 3aKOHA COXPAHEHUS
MEXaHUYECKOM YHEPIUU B OTCYTCTBHE CWJI TpeHus: E = const.
[IpeBpalieHre MEXaHMYECKOW SHEPTUH MPU HAJTUYUH CUJIbI TPEHHUS.
[IpocThie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.

Poruar. MomenT cunsl: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0

1.20

[TonsrkubIit 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TEmA.

dopmyna s BBIYMCIICHHS 1aBJICHUS TBEPIOTO Tena:
F

P=—-
101 JlaBneHue raza. ATMocqepHoe AaBICHHE.
. I'mapocraTnyeckoe naBleHUE BHYTPH KUIAKOCTH.

®opmyna 1151 BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. PopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

YcnoBue naBanus Teia. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMA.

®dopmyiia, CBSI3BIBAIONIAS YACTOTY M MEPUO/I KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Imnpu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHndecKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCUYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ipaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
OpYXUHBL;, KO3(PUIMEeHTa TPEeHHsS CKOJNbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBUKEHMSI OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM 110 HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuoAa KoyieOaHUl MaTeMaTHMYeCKOro MAasTHHKA; 4YacTOThl M Mepuoja
KOJICOAHWUH TPY>KMHHOTO MasTHHKA,; MOMEHTA CHJIBI, ACWCTBYIOLIETO HA pPhIYar;
paboThl CWJIBI YNPYrOCTH MpPH MOIBbEME Ipy3a C MOMOIIBIO HEHNOJBH)KHOTO
6J10Ka; pabOTHI CUJIBI YIPYTOCTH MPHU MOIBEME Ipy3a ¢ MOMOUIbIO MOJBUKHOTO
6oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpy:KEHHON
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOILIECH CHUJIBI
OT Macchl Teja; CUJIbl TPEHUSI CKOJIBbKEHHS OT CHJIbI HOPMAJIbHOTO TABJIEHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKHHE, OT CTENEHU
nedopmaluu NPy KUHBI;, YCKOPEHUsI OpyCKa OT yrila HakJOHAa HAaNpaBIISIONICH;
nepuoa (4acToThl) KoieOaHUl HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHoja
Kojie0aHUM MPYXUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MPY>KUHBI,
UCCIIIOBaHNE HE3aBHUCHUMOCTU TepHoja KoJeOaHWH HHUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara
Qusuueckue s61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOW M HEKUBOH NPUPOJE, NEUCTBUE CUIIBI TPEHUS B IPUPOJE U

TEXHUKEC, TMPUIHWBBI W OTJIUBBI, JABMXCHHUC IIJIAHCT ConueyHon CUCTCEMBI,




PEaKTUBHOE IBWKECHHME JKUBBIX OPraHU3MOB, PbIYarv B TEJIE YEIOBEKA, BIUSIHUE
aTMOC(EepHOTO JaBJCHUS Ha >KUBOW OpraHus3M, IUIaBaHHE pbIO, BOCIPHUITHE

3BYKOB JXKUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 5XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOSAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pbIYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, IPOCTBIC MCXAaHU3MBI B 6BITy,

151 COOOILAOIIMECS] COCYAbl, YCTPOWCTBO BOJOIPOBOJAA, T'MAPABIMYECKHUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOH HAcoC, apeoMeTp, 3XO0JIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OcCHOBHbIE  TIOJIOKEHUSI  MOJIEKYJSPHO-KMHETUYECKOM  TEOpUU  CTPOCHMS

2.1 BemiecTBa. Mojienu TBEPOTO, KUAKOTO M Ia3000pa3HOr0 COCTOSIHUN BEILECTBA.
Kpucrammmdeckue u amopHsie Tena

59 JBwxkenne uactul BemecTBa. CBA3b CKOPOCTHM JIBUKEHUS YACTHULl C

' Temreparypoii. bpoyHoBckoe nBmkenue, mudysus

23 CMauuBaHue U KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTtue

2.5 TennoBoe paBHOBECHE

Y Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEHN dHEPIrUn

2.7 Buael Tenonepenaun: TEMIONPOBOJHOCTh, KOHBEKIUS, U3ITy4CHHUE
Harpesanne wu oxnaxnenue ten. KommdectBo  TemynoTsl.  YjaenpHas
TEIJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWsS PHEPrMM B TEIJIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u koHueHcanusa. M3meHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

. UCnapeHnuss W KoHAeHcauuu. KuneHue IKUOKOCTH. YJelbHas TeIioTa

' napooOpa3oBanusi: L = Q/m

2.11 Bnaxnocts BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctamuzauus. V3MeHeHWe BHYTPEHHEH DSHEpPrud Mpu

IJIaBJICHUU U KpUCTAJJIM3AallNN. YHGHBHaﬂ TCIIOTA IIJIaBJICHUA:

BHyTpeHHsIsI SHEPTHsI CTOPAHUs TOIUIMBA. Y IeNIbHAS TEIJIOTa CrOPaHUs TOILIMBA:
q=0/m

[Mpunuuns! padots! TermoBbix apurateneit. KI1/1 reruioBoro asurarens

Ilpakxmuueckue pabomul

W3mepenne yaenbHOW TEMI0EMKOCTH METAINIMYECKOro LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOM TeMIepaTypbl (HUKCHPOBAHHOMN
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJIUYECTBA TEIUIOTHI,
OTAAHHOI'O0 HArpeThiM LWJIMHAPOM, IOCIE OMYCKaHHUsS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIUIOTHI
IJIaBJICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
pPa3IMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa IMPH CMEIIMBAHUM XOJIOAHOW M

FOpH‘I@fI BOJbI; IIpOoHECCa NCIIaApCHUA

2.16

Qu3suueckue s6NeHUss 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KallWJUIIpHBIC
ABJIEHUSI B NPHUPOJE, KPUCTAIIBI B NpHUpoae, uznyuenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
3.2
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIepaTyphl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpuzanus Tei. J[Ba Buaa 3JeKTPUUECKUX 3apsiioB
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

3.5

Onekrpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE JIIEKTPUYECKOrO IIOJNS  HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.
I=q/t,U=A/\

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC QJICKTPHYCCKOEC COIIPOTHUBIICHUC!:

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: [ = U/R
[TocnenoBarenbHOE COEINHEHHUE TPOBOHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapamiensHOE COeTMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
CwmenranHble COETMHEHUS TPOBOTHUKOB
Pabota u momHOCTh AmekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TPOBOJHHUKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIHH
3.13 MarnutHoe T1OJ€ TMOCTOSSHHOTO MarHuta. B3auMoieilcTBUEe NOCTOSHHBIX
MarHuTOB
3.14 JleficTBHEe MarHUTHOTIO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekTpoMarHuTHON MHAYKLUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
W3mepeHre  3JIEKTPUYECKOTO0  CONPOTHUBIEHUS  PE3UCTOpAa;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IIJIOMAAN €ro IMOIICPEUYHOT0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia Ui 3JIEKTPUUYECKOTO HANPSDKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJAHMUKOB; MpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COeIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)

Qusuueckue sA61eHUs 6 nNpupolde: SICKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3SIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTAT,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTUH,  DIEKTPOOCBETHUTEIBHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIe ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHE
NpPEAOXPAHUTENIN, DJICKTPOMArHUT, BJICKTPOJBUTATENb IOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOIO TOKa
3.19 DneKTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsiMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.22 [Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA
3.23 Hucnepcus cseta
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue npudopbl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTosiHUs COOMPArOIIeH JIMH3BI (10 CBOMCTBY PAaBEHCTBA pa3MEPOB MpeaMeETa U
M300paxKeHusi, KOTJa MpEeAMET PacloiioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMJIEHUS CTEKIA.
###Par###llccnenoBanue CBOMCTBA M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHMH3bI, U3MEHEHUs (OKYCHOTO PACCTOSHMUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEJIOMJIEHUs CBETOBOIO Jyya OT yrjia MaJeHus Ha
TPaHHULIE «BO3/IyX — CTEKJIO»
327 Qusuueckue aenenusi 6 npupoode. 3arMmenHuss ComHua u JlyHel, 1BeTta Teu,
' ONTUYECKHE SABJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, ramma-u3nydenus. Peakiuun anbda-u Oera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [tanerapuas Mozaennb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3orornbl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M 4EI0BEKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHAUBUAYAIbHBIN JO3UMETP, KaMepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



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

» ®usuka: 7-i kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, nepepaboTaHHOe
[Mepoimkun .M., Banos A.W. AxiimonepHoe obiiectBo «3naTenscTBo
«IIpocsemenue»

» Gusuka: 8-t kmacc: 6a30BBIM YPOBEHB: YUSOHUK; 3-€ U3laHne, IepepadoTaHHOE
[Tepeimkun .M., IBanoB A.W. AxumonepHoe o611ecTBo «31arenbeTBo
«IIpocBemenue»

» Gusuka: 9-i knacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ u3/laHue, nepepadboTaHHOe
[leppimikua .M., I'ythuk E.M., iBanoB A.W. u n1p. AKMoHEepHOE 00111ECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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