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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00mIiero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétom deaepaibHOi pabouelt mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3AIMIO0 H3YUYCHHUS
¢u3uKN Ha AEATeTbHOCTHOM OcHOBE. B mporpamme mo (u3uke y4UTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4YEHHUs, a TAKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHMUs.

[Tporpamma mo (u3HKe ycTaHaBIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € ENIbIO OKa3aHUS METOIUYECKOU
MOMOIIH YYUTEIO B CO3/IaHUHU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHbIX
IPEIMETOB, MOCKOJBKY (PHU3NUYECKHE 3aKOHBI JieKAaT B OCHOBE IPOIIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoTHuel, acTpoHOMUEH ©  (GU3UISCKOU
reorpadueli, BHOCHUT BKJIaJ B €CTECTBEHHOHAYyYHYIO KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyUYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
oOpa3oBaHus COCTOUT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPaMOTHOCTU M
MHTEepeca K HayKe y 00yJaronmxcs.

N3yuenne ¢uznku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIaJICHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JaHHbIE M  HCIOJIB30BaThb  HAy4dHBIC
JI0Ka3aTeNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHUs
ompenenensl B Konmenmuum npenogaBanusi ydeOHOro mpeamera «Dusnka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, peau3yrONIIUX
OCHOBHBIE  00111€00pa3oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn MunucrepcrBa npocemienus Poccuiickoit @enepanuu (mpoToKoa ot 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIC IMO3HAHUSA M (HOPMHUPOBAHHUEC
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJICTABICHHA O PO (U3MKH IS Pa3BHTHS JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHEC  MPEJCTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOM ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHENIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIIEAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHATH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUI;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcUYETHBIX 3a1ad ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUW HAOIIOAaTh MIPUPOIHBIC SBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOThl M OKCHEPUMEHTAIBbHBIE HUCCIEAOBAaHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOro COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON AeSTSIbHOCTH, CBI3aHHBIMU
c (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKOM HAYKH.

Ha uzyuenne ¢usuku (0a30BbIH ypOBEHb) HAa YPOBHE OCHOBHOI'O OOLIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HeNEN0), B §
KJ1acce — 68 vacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemeiii B mporpaMMe no (u3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKkTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7a00paTOPHBIX PabOT W OMBITOB € YYETOM HWHIWBHUAYAIbHBIX OCOOCHHOCTEH
OOy4JaroIMXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUi, MPEJIaraeMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPYKAOIIEr0 MUPA.

®dusnka — Hayka O npupone. SIBneHus npuponabl. PU3HUECKUE SIBICHUSA:
MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbL. 3MepeHue @usnmueckux BeauuuH. Puznyeckue
npuoopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHHII.

Kak ¢wusuka u Jpyrue ecTecTBEHHbIE HayKd HW3Y4aloT MPUPOIY.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/IEHUE, TOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT I10 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SBICHHUN C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckne, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC

SBJICHUS.

2. @uznyeckue npuOOPhl U MPOLEAypa MPSAMBIX U3MEPEHUIN aHAJIIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuwie pabomel u onvimol.
1. OmnpeneneHue UEHbI AIEHUS MIKaJIbl U3MEPUTEIBHOIO TpUOopa.
2. HM3mepeHue pacCTOSHUMU.
3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.
4. OnpeneneHue pa3MepoOB MalbIX TEN.
5. M3mepenue Temmeparypbl NpH MOMOIIMA KHIKOCTHOTO TEPMOMETpa U
JlaTYuKa TEMIIEPATyPBI.

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

Pasznea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHUH BeLeCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJEKYJNbl, HX pa3mepbl. OmbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YaCTHI[ C
temnepatypoil. bpoyHoBckoe nBumwxkenue, nuddysus. B3aumomelicTBue YacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3aMMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJISIpDHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmonenne OpOyHOBCKOTO JBUKECHHMSL.



2. Habmonenue nuddysun.
3. HaOGmonenue  siBieHuid,  OOBACHAIOIIMXCS ~ NPUTSIKEHUEM WM
OTTAJIKMBAaHUEM YACTHUIL BEILIECTBA.

Jlabopamopuvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM DpsOoB (C  HCIOJIb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOICHUIO TEIJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. JIBuKeHHe U B3aUMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBHIKCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM ABHXKEHUU. Pacuér mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUUM. 3aKOH HMHEPLUUHU. B3aumMmopaeicTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTM JBW)KEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Tella.
[InotHOoCTh BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJEKYJ B €IUHULE
00BéMa BellecTBa.
Cuita Kak XapakTEepUCTHKA B3auMOAEHCTBHS Tesl. Cuina ynpyrocTd M 3aKOH
['yka. MI3Mepenne cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBICHUE TIATOTEHHS U CHUJIA
TshkecTy. Cuila TsKeCTH Ha Jpyrux mianerax. Bec tena. Hesecomocts. Cnoxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMou. PaBHomercTByromas cui. Cuia TpeHUS.
TpeHue CKOJIb)KEHUS U TPEHUE NOKosl. TpeHue B MpUpoe U TEXHUKE.
Jemoncmpayuu.
1. HaOmroneHue MeXaHU4eCKOro JBUKEHHUS Teja.
2. N3mepeHune cKOpoCTH MPSIMOJIMHENHOTO JIBUKCHUS.
3. HaOmronenue siBneHus: HHEPLUU.
4. HaOmroneHue u3MeHeHusl CKOPOCTU MPU B3aUMOJIECHCTBUM TETI.
5. CpaBHEHHE Macc 10 B3aUMOJCHCTBUIO TEI.
6. CrnoxxeHue cuJj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHne CKOPOCTH PAaBHOMEPHOTO JIBHXKEHHMSI (IIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa IO
HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue IIOTHOCTH TBEPIOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTH pacTsbKeHHs (Iedopmanun)
MPY>KUHBI OT MIPUIIOKEHHOUN CHUIIBI.

5. ONbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TeJa M XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl YMEHBITICHUS ¥ YBEIMYCHUS JaBieHus. JlaBieHue rasa.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temneparypbl. llepenaua naBneHus
TBEPABIMU TEJIAMU, KUIAKOCTSIMU U razamu. 3akoH [lackansa. IlHeBmaTmueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS JKUJIKOCTU OT TiayOuHbl. ['mapocratudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHUu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MymrHOW 000oukn 3emiu. OmbiT Toppuuermm. M3mepenue armochepHOTO
JABJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO 1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTbH AAaBJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiIeHUS )KUJIKOCTBHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mppaBnudeckuii mpecc.

[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YacTu

T€Ja U MIIOTHOCTH )KUJKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: MJaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEMN TeNa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimaol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YacTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIIECW  CUJIbI, JCHCTBYIONIEH Ha  TEJNO,
MOTPYKEHHOE B KUJKOCTD.

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

4. OnbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIICH  CHJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKHUJIKOCTH, OT O0BEMA MOrpY>KEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIpEICIIEHUE €€ TPY30NIOABEMHOCTH.
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Paznen 5. Pabora 1 MOIIHOCTH. JHEPIrUs.

Mexanudeckast pabota. MOITHOCTb.

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



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

Mexannueckass oHeprus. KuHeTtmyeckas W IOTEHUHUAJIBHAS  DHEPTHS.
[IpeBpaleHre 0THOTO BU/Ia MEXAaHUYECKOW SHEPIUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimul.

1. Omnpenenenue paboThl CUJIbI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

110 TOPU30HTAIBHON IIOBEPXHOCTH.

2. HccnenoBanue yclnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie ABJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKMHETUYECKOW TEOPHH.

Mopgenun TBEPAOro, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BeIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJISPHO-KUHETUUECKOU TEOPHUHU.
CmaunBaHN€e U KallWUISIPHBIE SIBIICHUS. TemIOBOE paclIMpEHUE U CKaTHE.

Temneparypa. CBs3b TeMIEpATypbl CO CKOPOCTBHIO TEIJIOBOTO JBHKECHHUS
yacTull. BHyTpeHnsisi sHeprus. CrnocoObl HM3MEHEHHS BHYTPEHHEH OJHEpruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buner TEIUIONIEpEAAYH:
TEIUIONPOBOJAHOCTD, KOHBEKLIHS, U3JIyYEHHUE.

KonuvecTBo TemnoTsl. YenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH H
TEIUIOBOE paBHOBECHE. YpaBHEHHE TerloBoro Oananca. IlmaBineHue u
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpa3oBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIIEPATyphl KHUIIEHUS OT aTMOC(HEpPHOTro
JTaBJICHHS.

BrnaxHocTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Tpununer pabotel TernoBbix apurarencit KIIJ[ temmoBoro nBurarerns.
TeruioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXpAHEHUSI ¥ TPEBPAILCHUS SHEPTUM B TEIJIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmonenne OpOyHOBCKOTO TBUKECHHS.
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Hab6mronenue nuddysnn.

HaOnroienue siBeHUi cMauMBaHUs U KalWUISIPHBIX SIBJICHUN.
HabnrogeHue TemioBoro paciupeHus Teml.

W3meHenue naBieHUs Ta3a MpU M3MEHEHUM 00bEMa M HArpeBaHUM HIIU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIIEpaTyphl.

Buae! Tenmonepenayu.

OxJaxJiIeHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHUN padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopnvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUSL.
OMNBITHI 110 BHIPAIIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, KUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B Oa/UIOHE MIMPHUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTh JABJICHUSA BO3AyXa OT €ro
00bEMa M HarpeBaHUs W OXJIAKICHHUS.

[IpoBepka rUnmoOTEe3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUs: BHYTPEHHEH »OHEpPruM Tella B pPe3yJibTare
Terionepeaayn U padboThl BHEIIHUX CHUJI.

HccnenoBanue siBeHUSI TEIIOOOMEHA MMPU CMEIIUBAHWUU XOJIOJHOU U
ropst4er BOJIBL.

OnpeneneHue  KOJNMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  IIpH
TEII000MEHE C HAarpeThIM METATUTMUYECKUM LIHJITMHIPOM.

OnpeneneHue yaeabHOW TEMIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Tena. [Ba poja 3IeKTpUYECKUX 3apsanoB. BzaumopercTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsSHKEHHBIX TEJT OT BEJTUYMHBI 3aPSI0B U PACCTOSHUSI MEXKAY TETIAMH ).

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



Hocurenu 3ieKTpUUeCcKUX 3aps/ioB. DJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpoBogHMKM W  JHMAJIEKTPUKH. 3aKOH  COXPAHEHMS
AIEKTPUYECKOTO 3apsa.

ONEKTpUYECKUA TOK. YCIIOBHSA CYIIECTBOBAaHUS JJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKa. JIeMCTBUSI 3JIEKTPUYECKOrOo TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckas nenb. Cuina Toka.  DIEKTPUYECKOE  HaIpPSOKEHUE.
ConpoTuBIIEHHE NPOBOJHHKA. Y IEJIBHOE CONPOTUBJICHUE BewlecTBa. 3akoH Oma
Uit ydactka uenu. [locnmenoBaTenbHOE W MapajuleNIbHOE  COECIMHEHHE
IIPOBOJIHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro ToOKa. 3akoH Jlxoymns—JleHua.
DOneKkTpudecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[lIocTosiHHBIE ~ MarHWTHL.  B3auMoAeCTBHE  IMOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosne. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIS )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MoOJe  DJIEKTPUYECKOro Toka. IIpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonb30BaHUE >SIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuK. [IpaBuno Jlenna.
DIJIEKTPOTEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTaHIIMK Ha BO30OHOBISIEMBIX HCTOUHUKAX SHEPTHH.

Jemoncmpayuu.

DJekTpu3anus Ted.
JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBUE 3aPSKEHHBIX TEI.
Y CTpoRCTBO 1 JIEHCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS DJIEKTPUUYECKUX 3apsAI0B.
[TpOBOJTHUKM U TUBIEKTPHUKH.
MopenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIEPMETPOM.
. I3MepeHne 251eKTpUIeCKOT0 HANPSKEHUS BOJIBTMETPOM.
. Peocrar n marazuH cCOnpoTUBIICHUH.
. B3anmonencTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXKHOCTH pa3IeJIeHUs IIOJIOCOB MarHMTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHue MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OmneiT Opcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBre MarHUTHOTO MOJISL HA IPOBOJIHUK C TOKOM.

DNEeKTPOABUTATEb IOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHIYKLIHH.

OneiTel @apajes.

3aBUCHMOCTh HANpPaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHM €ro
BO3HUKHOBEHUSI.

DNeKTpOreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopuvie pabomul u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIONCHUIO DJJICKTPU3ALMHU TeN HHIAYKIUEH U 1OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEUCTBUSL DIIEKTPUYECKOIO TOJSI HA MPOBOJHUKUA U
JIARJTICKTPUKHU.

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

N3mepeHne U peryJupoBaHUE HATIPSAKEHUS.

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

OMBbITHI, JEMOHCTPHUPYIOLINE 3aBUCUMOCTh AIEKTPUUYECKOTO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro [JIMHBI, IUIOWAAU MONEPEYHOTO
CEUYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  ITOCIEI0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia IJisg CWIbl TOKa MPU MApAJJIETLHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOThI ITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOITHOCTH  JJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT
HanpsHKEHUS Ha HEW.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.
N3ydeHne MarHUTHOTO TOJII  TOCTOSIHHBIX ~ MAarHUTOB TIPU  UX
OOBEMHEHUH U Pa3/ICIICHUN.

HccnenoBanne AeMCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, JI€MOHCTPUPYIOIIHE 3aBUCHUMOCTb CHJIBI  B3aUMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HAIpaBJIEHUS TOKa B
KATYIIKE.

18. MI3yueHue AeUCTBUS MarHUTHOTO TI0JIs1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue U U3y4eHHUe paboThl DJIEKTPOIBUTATENS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

21. OnbITEI 1O  MCCIEIOBAHUIO SIBIICHUS 3JEKTPOMArHUTHOW WHIYKLIHH:
VCCJIEIOBAHNE W3MEHECHHUI 3HAYEHUS W HAINPABICHUS HWHAYKIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUs.

Mexannueckoe JBWKeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJHUHENHOE
nBmkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABWKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosiuHEHOe JBrkeHue. (CBoOo/HOE
najgenue. OnbiThl ['anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yriioBasi CKOpocTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

ITepseiit 3ak0H HproToHa. Bropou 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

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

Cuiia TSKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHUE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpaleHus. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mmmyinbca. UMmynbe cuiibl. 3aKOH COXPaHEHHUS
MMIYyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWi TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHIMaIbHAS SHEPTUS TeJa, TIOJAHITOTO Hajl
MOBEPXHOCTHIO 3eMIIH. [loTeHIIManbHast SJHEPrus CxKaTou NpykuHbl. Kunetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW AHEPIHH. 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 TyTeld M TPAEKTOPUM JBUIKEHUSI OJIHOTO W TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKECHHS.
HccnenoBanrie Npu3HaKoOB PaBHOYCKOPEHHOTO JIBUXKCHUSI.

HabGmronenue nBM>XeHHs Tella o0 OKPY>KHOCTH.

HaOmnronenne MexaHUYeCKuX SIBIICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

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

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJICHCTBHH TEJ.

N3MeHeHne Beca Tena mpyu YCKOPEHHOM JIBUKEHHH.

IIepenaua uMmirysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMITyJIbCca PU HEYTIPYTOM B3aMMOJICUCTBHH.

CoxpaHeHne UMITyJIbCca MPU a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HaOmnronenue peakTUBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON IHEPTUU IPU CBOOOTHOM TaJICHUH.
CoxpaHeHre MEXaHUYECKOM SHEPTUU MPU ABUKECHUU Teja MO/ IECTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pasroHa W JaIbHEUINEro paBHOMEPHOTO
JBIKEHUS [IAPUKA I TETIEHKKU.

OmnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JBHIKEHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja TMPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHH MPH PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIU TIPU PABHOYCKOPEHHOM JABWIKCHHH 0€3
HayaJbHONW CKOPOCTH IYyTH OTHOCATCS KakK psij HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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



10. Onpenenenre pabOThl CHIBI YOPYTOCTH TpU TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HETOBUKHOTO U TIOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aK0HAa COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHUA M BOJIHBI.

KonebartenbHoe aBmxeHne. OCHOBHbIE XapaKTEPUCTUKHU KOJIEOaHUIl: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnuecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUM MPH KOJIeOATETBbHOM JIBH)KEHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — KojeOanus.  Pe3onanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MEXaHWYECKUMX BOJH. IIponmonsHble U
IIOTIEpEYHbIe  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. I'poMKOCTh 3Byka U BbicoTa TOHa. OTpaxeHue 3Byka. MHQpa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHU TEJT MO JECHUCTBUEM CUIIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabmroieHue BbIHYXIEHHBIX KOJI€OaHUH U pe30HaHCca.

PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30HAHC.

Jlabopamopuwie pabomul u onvimaol.

1. OnpeneneHve YacToThl W Mepuojia KoJeOaHWH MaTeMaTUYeCKOTo
MasITHHKA.

2. OmpeneneHrie 4acTOThl U IEPHOJa KOIeOaHU MPY>KUHHOTO MAaATHHUKA.

3. HccnepoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.

4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJIEOAHUN MPYKUHHOTO MasiTHUKA
OT Macchl Ipys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHoJia KoieOaHul Ipy3a, MOJBEIICEHHOIO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JIEMOHCTPUPYIOLIME 3aBUCHMOCTb  Iepuojaa  KojeOaHui
NPYKUHHOTO MassTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJCHUSI.

I L T

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Vcmolsib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.



OnexkTpomMarHuTHas npupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. V3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmHEerHOe
pacnpoctpanenue cBera. 3atMeHusa ConnHna u JIynsl. Otpaxkenue cpeta. [lmockoe
3epKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH TMpelomieHus cBera. [lonHoe BHyTpEHHee
OTpaxkeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToamnmnapara,
MUKpOCKONIa M Tejieckona. ['a3 kak omnrTuueckas cuctema. bin3opykocTh u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CrokeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenue n300pakeHUH B TIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckuii CBETOBO/I.

Xon ydei B coOuparoreit JIMH3e.

XoJ JIy4er B pacCErBArOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Moaenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

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

Jlabopamopusie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH YIjla OTpPaK€HHUs CBETOBOrO Jyda OT yria
naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.
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3. I/ICCHGI[OBaHI/Ie 3dBUCUMOCTHU YyIJia IMPCJIOMJIICHUA CBCTOBOI'O Jiyda OT YyTJid
NnaacHusA Ha I'paHUIC «BO3JYX—CTCKIIO».



4. IlonmydeHue n3o0pakeHUM C MOMOIIBIO COOMPAIOIIEH JTMH3BI.
Omnpenenenue (HOKYCHOTO pacCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O PA3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIONCHUM 4Yepes3
I[BETOBBIC (DUIIBTPHI.

Paznen 12. KBanTOBbBIC SIBJICHUS.

Omnwitel Pe3epdopna u mmanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 MorioieHne cBera aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznyyeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro snpa. Msoromsl.  PannoakTuBHBIE
npespatienus. [lepron nomypacnana aTOMHBIX SI€p.

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

Snepnas sHepreruka. JleMCTBHS paguOaKTHBHBIX H3IYyYECHHU HA IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnekTpsl pa3IMYHBIX T'a30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrtpanus uznydeHHs: IpUPOJHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnrogeHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnepnoBaHue TpPEKOB: U3MEPEHME DHEPIMU YaCTULBI 110 TOPMO3HOMY

nytH (1o ¢poTtorpadusim).

3. M3mepeHue pagnoakTuBHOTO (PoHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOYJb TIPEAHA3HAYEH JI1 CUCTEMATU3auU
U 0000mIeHWS  TPEIMETHOTO  COACp)KAHWSA W OMNbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui MOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yvaroluxcs,
BBIOPABIIIMX ATOT y4EOHBII MpeIMeET.

[Ipy M3y4eHUN TAHHOIO MOIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeUnBaeTCsl JOCTUKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  Oo0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB MCCIENOBAHUS



SBIICHUN TPHUPOABI U TEXHHUKH, OBIAJCHHE YMEHUSMU OOBACHATH (PU3UUECKHUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IprHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelia peaau3yercs
3a CuérT TOro, 4To OOyYarolUecs BBIIOJHAIOT 3aJaHMs, B KOTOPBIX UM
IIPEJIAaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyeckue BICHUS B OKPYKAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HH;

UCIIOJIb30BaTh Hay4YHbIE METOJIbl UCCIIEOBaHMS (PU3UUECKUX SBJICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYYEHHS TECOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4yHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMED, TPAKTHYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UICTOYHUKOB
OHEPIMU HAa OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHHUs BCEX U3BECTHBIX BHUJIOB
DHEPI'UH.



IIVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIETr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIHHBIX
pE3yNbTATOB.

B pesynbrare nzyueHus pU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUMCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaskaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTH MOPAJIBHO-ITUYECKUX NPHUHILMIIOB B JESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KauyeCcTB (PU3NYECKOW HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOIOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTU HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MUYECKON HAyKM KaKk MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEN COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIBHOCTH, MHTEpPEca K HCCIEI0BATEIbCKON
NEeSATENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3I0pPOBbSI W  JIMOLMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HMU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ JIEKTPUUECKUM U TEIUIOBBIM 00OPYJOBaHUEM B
JOMAIIIHUX YCIIOBUSAX;

- c(pOopMUPOBAHHOCTh HaBbIKa pediekcuu, NpHU3HAHME CBOEro IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y IPyroro 4yejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTHE B PEIIEHUWU NPaKTUYECKUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3aluM, Topoja, Kpas) TEXHOJOTMYECKOH U



COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIEe M (PU3HUECKHUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Ccpeabl, IUIAaHUPOBAHUS TIOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NpoOJeM U MyTeW ux

pelieHus;

e 8) ajanTanuM K M3MEHSAKOIIMMCH YCJIOBHAM CONHAJIBHOM M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aWMOJICUCTBUU TPHU BBINOJHEHUH HCCICIOBAHUN U
POEKTOB (HU3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e - TIOBBIIGHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCII€ (OPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUNA M KOMIIETEHTHOCTEH B 00jacTu
busuKy;

e - IUIAHUPOBAHHME CBOET0 pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS Ha OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX IN100aTbHBIX MOCIIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesympraTe OCBOSHHS TporpaMMbl IO (QHU3WKE HA YPOBHE OCHOBHOTO
o01mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE T03HABATEIbHBIC YHUBEPCATbHBIC YICOHbIC 1CHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUdeOHbBIC JICHCTBHS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBIE YUeOHbIE AeiiCTBHS

ba3zoBble JJornueckue J1elicTBUA:
e BBIABIATh M XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKKM OOBEKTOB
(sBNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(DUKAIINNA, OCHOBAHHUS TSI
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W MMPOTHBOPEYHS B pacCMaTpUBaeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSX, OTHOCSIINXCS K (DU3HUUECKUM SIBIICHUSM;
BBISIBJISITh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HM3YUYCHUU (PU3NIECCKUX
SIBJICHUHA W TIPOIIECCOB, J€1aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3BI O B3aWMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

MICITOJIB30BATh BOIPOCHI KaK MCCIIEA0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBAaHUE (PU3UUECKOrO
SIBJICHUS,

OLICHMBaTh HAa NPUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaIuIo,
NIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 000OILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

MPOTHO3UPOBATh  BO3MOXKHOE JaJIbHEWIlee pa3BUTHE  (PUBHMUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 X Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nnpopmanueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, NHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHpOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaul  HECIIONKHBIMU
CXeMaMH, AuarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XOJ€ OOCYXJEeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT M MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE Ha pPELICHUE 33Jaud U MOAJAep KaHHe
OJ1aroKesIaTeILHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXICHHUS C CYXACHUSIMH JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U ITHCHBMEHHBIX TEKCTaX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BBITIOJIHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IMPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUyalbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
npo0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpPEeNeNaTh pPOJH, OO0CYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS] HECKOIBKHUX JIFOJICH;
BBITIOJTHSTH CBOIO YacTh pabOTHI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl;

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBUSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBJIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIsL pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYyaJbHOE, NPUHSATHE DEIIEHUS B TpyMIe, MNPUHATUE pEIIeHUuMN
rpynmno);

CaMOCTOATENIbHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3a7aul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEJIAaracMble BAPUAHThI pELICHUN;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

JlaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTH (B TOM YHCIE B XOJ BBINIOJHEHUS
(Gbu3MYecCKOro UCCIEJOBAHMS WM MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBILIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATBH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUThb ce0s HA MECTO JIPYroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY APYTOro;
npu3HaBaTh CBOE MPaBO Ha OIMMOKY MpPU PEIICHUH (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy 00yuenus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHMIIBI (HU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUS BellecTBa (TBEPIOE,
XKUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOLINECS COCY/IbI;

paznuuath siBjaeHus (auddy3us, TEIIOBOE NBUXKEHHUE YaCTUI] BEIIECTBA,
pPaBHOMEpPHOE  JBIDKCHHE, HEPABHOMEPHOE  JIBUKEHUE,  HWHEPIUA,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3aKPEIUIEHHOW OCBHIO
BpalllCHUsI, TEepeAadya [OaBJiCHUS TBEPABIMU TENaMH, XKUIKOCTAMU U
razamud, arMochepHOe JaBlieHHWEe, IUIaBaHUE TeJ, [MPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0O UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE HU3YYEHHBIX (UBUYECKUX SBJICHUUA B
OKpYXalollleM MHpe, B TOM uuciie (U3NYECKUE SBJICHUS B TPUPOJIE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSMH B JKMBONM M HEXUBOU
NpUpojie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOAEC U TEXHUKE, BIIUSHUE
aTMOC(EepHOro JaBJCHUS Ha KUBOW OpraHu3M, IJIaBaHHE PbIO, phlUaru B
TeJIe YeJIOBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUUYECKYIO 33a/1auy B yU4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
¢dbuznyeckre BEJIUUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEHSSI CKOPOCTh, CUJIa YIPYTOCTH, CHJIa TSXKECTH, BEC
Tela, Cuja TpEeHUsd, AaBliecHHWe (TBEPAOTO Teia, KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUIEYO CHJIBI,
MOMEHT CHWJIbL, KOY(P(UIIMEHT TMOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KMHETHYEeCKass M TMOTEHIMaIbHAs JHEPTUsi), MPU ONHUCAHUU MPABUIBHO
TpakTOBaTh  (PU3MUYECKUH  CMBICH  HMCIOJIb3yeMbBIX  BEIMYUH, UX
0003HAaUeHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEJIMYHMHAMM,
CTPOUTH TpaUKU U3yUSHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYNH;
XapakTepu30BaTh CBOWCTBA Tei, (U3WUYECKUE SBJICHUS U TPOIIECCHI,
UCIIOJIb3Yys MpaBUiia CJIOKEHHS CUII (BAOJb OJHOW MpsiMOi), 3aKoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TPaBUJIO» MEXAaHHKH, 3aKOH COXPAaHEHHS MEXaHWYECKOU
OHEpruM, NpPU HSTOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHa U
3aMKCBIBATH €T0 MATEMATUUYECKOE BBIPAKEHUE;

OOBACHATH (PU3UUECKUE SIBICHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluil IPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 12
JIOTHYECKHX IIaroB C OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiate pacy€THbE 3amadyd B |—2 JEHCTBHs, MCHOJB3Yys 3aKOHBI U
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alHUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (DOPMYJIBI U MPOBOJAUTH PACUYEThl, HAXOIWUTh CIPABOYHBIE
JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OLEHUBATh PEaJTUCTUYHOCTD
NOJTy4€HHOU (PU3NUECKON BEINUMHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO PEIIUTh HpPH MOMOIIU
(U3MYECKUX METOJI0B, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanosjoxkeHue  (TUmoresy),  pa3inyaTb W UHTEPIPETUPOBATH
NOJlyYEHHBI pe3yNnbTaT, HAXOJUTh OIIMOKKM B XOJ€ OIBITA, JeNaTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI 1O HAOMIONCHHUIO (PU3MYECKUX SBJICHUM WU
buznyecKux CBOIICTB TEJIL: dbopmMyIUpoOBaThH MIPOBEPSIEMBIEC
IPEIOJIOKEHUs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alMChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHHUSA, BPEMEHH, MAacChl Tela,
o0béMa, CHUJIBI M TEMIEpaTypbl C HCHOJIb30BAHUEM aHAJOTOBBIX H
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUS MPUOOPOB C YUYETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BEIMUUHBI OT
JIPYrol € HCMOJIb30BAHUEM TMPAMBIX HM3MEPEHUN (3aBUCUMOCTU MYTH
PaBHOMEPHO JABWXKYILIErOoCsl Tela OT BPEMEHU [IBHXKCHMSI Teja, CHUIIbI
TPEHUSI CKOJIBKEHUS OT Beca Tella, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOLIAAN CONPUKOCHOBEHHUS TEJI, CUJIBI
yIOPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IIOrPYKEHHOM YacTH Teja U OT INIOTHOCTH JXKUAKOCTH, €€ HE3aBUCUMOCTH
OT TJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IUTaBaHMsSI TeJl, YCIOBHMI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo HCCIEAOBaHUs, COOUpaTh YCTAaHOBKY U
BBIMIOJHATh W3MEpPEHUs, CJenysl MPEeAIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NPEIJIOKEHHBIX TaOMUI] U TpaduKOB, JENaTh BHIBOJBI MO pe3yibTaraM
UCCIIEIOBAHMS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUIKOCTH M TBEPAOrO TeEJa, CHUJIAa TPEHHUS CKOJBXKECHHUS,
JAaBJICHUE  BO3/yXa, BbITAJIKUBAIOUIAs  CWUJia, JIEUCTBYIOIIAas  Ha
NOTpyKEHHOE B KHUAKOCTh TeNO0, KOI()(PHUIMEHT TMONe3HOro AeWCTBUA
IOPOCTBIX MEXaHU3MOB), CHEAys NPEIJIOKEHHOW WHCTPYKIUHU: TIpU
BBITIOJIHEHUU HW3MEPEHHUM COOMpaTh SKCHEPUMEHTANbHYIO YCTAaHOBKY U
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHUCTBHUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB:
BEChl, TEPMOMETpP, AMHAMOMETp, COOOILIAIOLIUECS COCYIbl, OapoMerp,
phlyar, MOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIINITHAKN, YCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  TIpecc,
MaHOMETp, BBICOTOMEp, MOPUIHEBOW HACOC, ApEOMETP), UCIOIb3Ysl 3HAHUS
O CBOMCTBaxX (pM3MYECKHUX SBJICHUN U HEOOXOAMMBIE (PU3HUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAWTh HWHPOPMAIMIO O  TIpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH 711 oOecrieueHusi 6€30MacHOCTH MPpU 0OpaleHuu ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHUSA
HOPM DKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH Cpejie;

OCYUIECTBJISITh OTOOpP HWCTOYHUKOB HWH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOpPMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEIO0CTOBEPHOM;

UCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy  (pU3MUECKOro  CoAepXkKaHMs, CIPaBOYHbIE MaTEepHAIbI,
pecypcbl ceti VIHTepHeT, BIaAeTh NpuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MHCHbMEHHBIE W YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpPMAINU (HU3UIECKOTO COACPIKAHUS, B TOM
qHclie MyOJUYHO JeNaTh KpaTKHe COOOIIEHUs O pe3yjbTaTax NMPOEKTOB
WM Y4eOHBIX MCCIEJIOBaHUM, NpPU H3TOM TPaMOTHO HCIOJIb30BATh



U3YYCHHBbI TOHATUWHBIN ammapat Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIEIOBAHUN pacHpenessiTh
O0513aHHOCTH B TpPYIIIE B COOTBETCTBUM C IIOCTaBJICHHBIMM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

MCIOJIb30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKCHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIUIOBOM JIBUTaTelb,
AJIEMEHTAPHBIN 3JICKTPUUYECKUIN 3apsifl, AIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE TOJIE;
pas3nuath SBJICHUS (TEIUIOBOE pacUIMpEeHUE M CKaTHe, TeIvionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, UCIIApEHHUE,
KOHJICHCAITUs, TUIaBJICHUE, KpHUCTa/UIM3anus (OTBEepJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0mpPOBOHOCTD, KOHBEKIIHUS, H3JIyYEHUE),
ANIEKTpU3AIUs TeJ, B3aUMOJICUCTBUE 3apsAJIOB, ACHCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIONTUX JaHHOE (U3UICCKOE SIBICHUE;

pacrio3HaBaTh TMPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKUE SIBICHHUS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbI B mOpupoje, u3iaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHAa, UHESI, CHETa, AIEKTPUUECKUE
sBJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emuin, Jpedd MoJroCOB, pOJb MAarHUTHOTO TMOJS JJIs KU3HU Ha
3emiie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOJIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACHSTH CYIIECTBEHHBIE CBOMCTBA (TIpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3YS
bu3ndeckue BeTUYNHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUsl, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TeEIUioTa
IUIaBJICHUS, yJeNbHas TeIuioTa NapooOpa3oBaHMs, yJeidbHAas TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JSHCTBUS TEIJIOBOM



MAalllMHbI, OTHOCUTEJIbHAS BIIAXKHOCTHb BO31yXd, JJIEKTPUYECKHMU 3apsn,
CUJa TOKa, JJIEKTPUYECKOE HANpPSOKEHUE, CONPOTHUBIICHUE NPOBOJHHUKA,
yIeIbHOE  CONpPOTHMBICHHWE  BellecTBa, paboTa ©W  MOIIHOCTD
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYEeCKU CMBICT HCIOJIb3YEeMbIX BEIUYMH, 0O003HAYEHUS U €IMHUIIBI
bu3nyecKuX BENUYUH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BENUYMHY C JAPYTUMHU BEIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3ysd OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKONM TEOpUHU
CTpPOEHHS BEIlECTBA, NMPUHLHUII CYNEPHO3UIMHU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i1 yyacTKa UEMNu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CIIOBECHYIO (DOpPMYJIHMPOBKY 3aKOHAa M 3alUCBhIBaThb €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMil NPaKTHKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12 JIOTHYecKuX
1IaroB ¢ Oomnopod Ha |—2 M3yYeHHBIX CBOMCTBA (PM3MUYECKUX SIBJICHHIH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THhle 3aJadyd B 2—3 JCWUCTBUS, HCIOJIB3YS 3aKOHBI U
dopMyIibl, CBs3bIBaOLIME (PU3MUECKHE BEJIWYMHBI: Ha OCHOBE aHajM3a
YCJIOBHUS 3aJladyd 3alMCBhIBATh KPATKOE YCJIOBHUE, BBISABIATH HEIOCTATOK
JaHHBIX JUJIS  peUIeHHs] 3aJaud, BBIOMpATh 3aKOHBI U (POPMYIIBI,
HEoOXoauMble JUIsl €€ peuieHusi, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUeHHE (PU3NYECKON BETUYUHBI C U3BECTHBIMH JJAHHBIMU;
pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO PpELIMTh IPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIOJb3Yys OMHCAHME HCCIIEJOBAHMS, BbIIEIATH
IIPOBEPSEMOE  MPEANOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJEHUS UCCIIEIOBAHUS, AEIATh BBIBOIbI;

IPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUN WU
buznyecKux CBOWCTB Tl (KaNMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU U3ITYYEHUH OT I[BETa U3JIydaromled (MOrjIoIIarolei)
MTOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATYpbl KUAKOCTU U
IUIOIIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEI W B3aWUMOJEUCTBUE
DIIEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsl MarHUTHBIX TOJIEH ITOCTOSIHHBIX MAarHUTOB, JEHCTBHUS
MAarHuTHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHMTA,



CBOMCTBA dJEKTPOJBUTATENSI TMOCTOSHHOTO TOKa): (HOpPMYIHpPOBATh
IIPOBEpPSAEMBIE MPEANOJIOKEHHS], COOUPATh YCTAHOBKY W3 MPENJI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ OTBITa U (POPMYIUPOBATH BHIBOJIBI;
BBINIOJIHATh ~ MPSAMbBIE  U3MEPEHHS  TeMIEpaTypbl,  OTHOCHUTEIbHOMN
BJIQKHOCTH BO3/yXa, CHUJbl TOKa, HAMNpPSHKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEIUYUH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIEOBAaHUE 3aBUCUMOCTH OJHON (PM3MUECKOU BEIMYUHBI OT
JIpPYyro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUH  (3aBUCUMOCTh
CONMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJN TOMEPEYHOrOo
CEUEHMSI U Y/ICJIbHOIO COIPOTHUBIICHHS BEUIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  POBOJHUKE,
UCCJIENOBAHUE TOCIEAOBATENIBHOIO M IApPAJUIEIbHOIO  COEIMHEHMM
IPOBOJHUKOB): IUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUs], CIEeNys NPEIJIO)KEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JieaTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

IPOBOANTH KOCBEHHBIE H3MEpPEHHUs (PU3MUYECKUX BEIMYMH (yAelbHas
TEIUIOEMKOCTh ~ BELIECTBAa, COINPOTUBICHHE NPOBOJHHKA, pabora H
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATH M3MEPEHHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIElysl MPEII0KEHHON HMHCTPYKLHH, U
BBIYHCIIATH 3HAYCHHUE BEJIMUUHBI;

COOJTI0IaTh MIpaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh TMPHUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMNOpPOM HA HX OMUCaHUsA (B TOM YHUCIHE:
CUCTEMa OTOIUIEHHUS JIOMOB, TUTPOMETp, MapoBas TypOMHA, amMIepMeTp,
BOJIbTMETpP, CUETUYMK 3JIEKTPUUYECKON HHEPrHH, 3JIECKTPOOCBETUTEIbHBIC
pUOOPHI, HArPEBATENbHbBIE ANEKTPOIPUOOPHI (IPUMEPDI), JIEKTPUUECKHE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOWMCTBaX (PU3MUECKUX SIBJICHUN U HEOOXOJMMBbIE
buznyeckrue 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 3JIEKTPUUYECKUX
Heneil ¢ mociaea0BaTeNIbHbBIM U MapajljIeIbHBIM COSUHEHUEM 3JIEMEHTOB,
pasziuuasi ycJaoBHbIE 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKUX IIeTIel;



OPUBOIUTH  MpUMEpPHl  (HAXOAUTh HMHPOPMALMIO O  MpUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU 1)1 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOACHUSA
HOPM JKOJIOTUYECKOTO ITOBEICHUS B OKPYKAIOIIEH CpeEcE;

OCYIIECTBISATh TOUCK HHPOpMAIMH  (PU3UYECKOTO COAEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB  BBIACNHATH HMH(POpPMALUIO, KOTOpas
SBJIIETCS IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MPU BBINOJIHEHUN YYE€OHBIX 3aJJaHUI HAyYHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3MUECKOrO0 COJAEpkKaHUsS, CIPABOYHBIE MaTepUabl,
pecypchl cetr MHTEpHET, BlageTs npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KPAaTKUE YCTHBIE COOOIICHHUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJlEp)KaHUsl, B TOM 4YHUCJIE MYOJIMYHO NPEACTABIATh PE3YIbTaThl
IIPOEKTHOM WJIM HCCIENOBATENbCKON NEATEIbHOCTH, NP 3TOM TI'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA ammapar Kypca (QHU3UKH,
COIPOBOXK/IaTh BBICTYIUICHHE IIPE3CHTALNEN;

IpU BBINOJHEHUU YYEOHBIX NPOEKTOB M HCCIECIOBAaHUN (DU3UUECKUX
MPOLIECCOB paclpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
NIOCTABJICHHBIMU 3a/1a4aMH, CJIEINUTH 34 BBINOJHEHUEM IUIaHA JECUCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OLICHWBAaThb COOCTBEHHBIM BKIaJI B
JEATEIbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKATUBHOE B3aUMOJEHCTBHE,
MPOSIBJISISI TOTOBHOCTD pa3peraTh KOH(IUKTHI.

K xoHiy 00yueHus B 9 kjacce npeMeTHbIC pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHSATHUS: CUCTEMa OTcu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyras, mjaacThudeckas), TpEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teiia, paBHOBECHE, MEXaHHYECKUE KOIeOaHus 1
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJjia AJEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
CHEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U ramMma-u3IydeHus,
W30TOIIbI, SIZIEPHAsl SHEPTETUKA;

paziuuath sBJICHUSA (PAaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIUHEHHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE [BIDKEHHE, CBOOOIHOE
najieHue TeJ, PABHOMEPHOE JIBUJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, pEaKTUBHOE IBIDKCHHE, KOoJieOaTeIbHOE NBIKCHHUE (3aTyXarolue |
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEHHOE pacIpoCTpaHEHUE, OTPAKECHUE W TPEITIOMIICHHE
CBETa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3ITYYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYECKHe SIBICHUS B MPUPOJIE:
MIPWINBBI M OTJIUBHI, ABIKEHUE T1aHeT COTHEYHOW CUCTEMBI, pEaKTHBHOEC
JBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJAE, OMOJIOTMYECKOE JEWCTBHE BHUIMMOTO,
yIbTPadUOJIECTOBOTO U PEHTICHOBCKOTO M3IyYCHUH, €CTECTBEHHBIM
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE JTy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACNSTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUYECKUX
SIBJIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TeN M (PU3NUYECKUE SBICHHS, UCIIOIB3YS
dbu3ndeckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIIIOBas
CKOPOCTb, CHUJIa TPEHUS, CUJa YNPYTOCTH, CHUJIA TKECTH, YCKOPEHHE
CBOOOTHOTO TIAJEHHUsS, BEC Tela, HMMIYJIbC Tella, HMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOrO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUSl CIKATOU
NPY>KUHBI, KUHETHYECKash SHEPrusi, TOJHAsg MeEXaHW4YecKash DJHeprus,
MIEPUOJT M YacTOTa KoJIeOaHWH, JJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBaTh (DU3MUCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUYECKUX BEJIUYHH, HAXOIUTh (OPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpapHKN N3YUCHHBIX 3aBUCIMOCTEH (PU3NYECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (HU3WYCCKHUE SBJCHUS M IPOIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIO3UIMA CHJI, TPUHIMI OTHOCUTEIhHOCTH [ amwmes,
3aKk0oHBl HBIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOT'O YHUCEI



OpU SJAEPHBIX PEaKIUsAX, IPU ATOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMAaTHYECKOE BHIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IIaroB C OMOpPOM Ha 2—3 W3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHU,
bu3nYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemath pacu€THble 3adaud (omMparIIMecs Ha cucremMy u3 2-3
ypaBHEHUI), UCTIOB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIONIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINME WM U30BITOYHBIC TaHHBIC, BHIOMPATH
3aKOHBI U (HOPMYIBI, HEOOXOAUMBIE JJISl PEIICHMsI, TPOBOAUTH PACUEThI U
OLIEHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (HU3nuecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pPEIINTh MPH MOMOIIU
($U3MYECKUX METO/OB, HCIONB3Ys OMHCAHWE HCCIEIOBAHMS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IPOBEJCHUS  HMCCIEAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
(bu3nUecKkux CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HbloTOHA, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCUMOCTb NEpHOAa KoJeOaHUN NpPYyKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUYCHHE CBOMCTB M300paKCHHS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENILHO cOOMpaTh YCTAHOBKY ©3 HW30BITOUHOTO Habopa
0o0OpyIOBaHUS, OMNHUCHIBATh XOJ OMbITAa W €ro  Pe3yJbTaThl,
bopMyIUpPOBaThH BHIBOJIBI,

MPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAUYeHHE H3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp crmocoba W3MepeHus
(M3MepUTEILHOTO PUOOpPa);

NPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKHX BEIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, Mepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKE€HUs CBETa OT yIJia MaJIeHus U yrijia MpejoMJIeHUs OT yria



najieHusi): TIUJIAHUPOBAaTh HCCIEIOBAaHUE, CaMOCTOSTEIBbHO COOHMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKux BEIMYMH B BUAE TaONMUI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIeI0BaHNUS;

IPOBOJUTH KOCBEHHBbIE H3MEpEHUsi (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpDEHHE Tella TpHU PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJEHHUsI, KECTKOCTh MPYKUHBI, KOIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHuYeckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojeOaHuM MAaTeMaTU4ecKoro W MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cujia CcOoOMparolell JIMH3bl, paJAHOAaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY W
BBITIOJHATh U3MEPEHHS, CIEIys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJIU3UPOBATH MIOJIyYEHHBIE PE3YJIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHNUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
0o0opy1I0BaHUEM;

pa3nuyuaTh OCHOBHBIC TPU3HAKK W3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHus (B TOM YHUCIE:
CHHUJIOMETP, JOATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHMs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoauMmble (U3NUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX TPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB
IpU PEUICHUH Yy4eOHO-TIPAKTHYECKUX 3a/ad, ONTHYECKUE CXEMBI MIJis
MOCTPOEHUS U300PAKEHU B IJIOCKOM 3€pKajie M cCOOMparoLIel JIMH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHPOPMALMIO O  IpUMEpax)
IPAKTHYECKOr0 HCIOJb30BaHUsA (PU3MUYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTH TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHHUS 3II0POBbS U COOIIOACHUSA
HOPM KOJIOTUYECKOTO TOBEJCHHS B OKPY>KaIOIEeH cpee;

OCYIIECTBJIATh TOUCK HHPOpMaMu (U3HUECKOTO COJEpKaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh



MyTH OINpEAeNIEHUsI TOCTOBEPHOCTH MOJyY€HHON HH(OpMAaIK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIIbHBIX HCTOYHUKOB;

MCITI0JIB30BaTh MPHU BBIIIOJIHEHUH y4E€OHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JAUTEpaTypy (pU3MYECKOro coAepXaHMs, CIPaBOYHbIE MaTepHallbl,
pecypcebl cetu MIHTepHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HAa OCHOBE
UHGOpPMAIlMM U3 HECKOJIbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEICTAaBIATh PE3yNbTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalueil ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMHU OKPY/KAKIIET0 MUpPa
bu6mmoreka [IOK
1.1 O - 2
HSHKA - HayKa O TpHpoAe https://m.edsoo.ru/7f416194
bu6 K
1.2 du3nYecKre BeITUYHUHbI 2 1 nosmorexa IO
https://m.edsoo.ru/7f416194
1.3 EcrecTBEeHHOHAYYHBIN METO/T TO3HAHUSA 2 bubmmorexa [TOK
) v & https://m.edsoo.ru/7f416194
Hroro no paszneny 6
Pa3nes 2. [leppoHayaibHbIe CBeeHHS O CTPOEHHH BellecTBa
bu6nmoreka [JOK
2.1 CrtpoeHue BemiecTBa 2 1
TPOCHHC BEIICCTB https://m.edsoo.ru/7f416194
29 JIBroKeHre U B3aUMOJICHCTBUE YaCTHII ) bubnmoreka [JOK
' BEIIEeCTBa https://m.edsoo.ru/7f416194
bubmuorexa [JOK
2.3 A 1
FPETATHBIC COCTONHI Betmectsa https:/m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBUE TeJl
bubmuoreka [JOK
3.1 M 3
CAMIHCCOT ABIDICHIC https://m.edsoo.ru/7£416194
3.2 HNuepuus, Macca, IIIOTHOCTh 9 1 3 bubnmoreka [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Crna. Bt cin 10 3 https://m.edsoo.ru/7f416194
Uroro no pazgeny 22
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpAbIMU 3 bubnuorexa [JOK
) TelaMHu, )KUAKOCTIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlapitetine KuAKOCTA 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOChEpHOR NaBICHHC > https://m.edsoo.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 9 ) bubnuorexa [JOK
’ B HUX TEIIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. JHEpPIus
bu6mmoreka [IOK
5.1 Pa6 3
aboTa 1 MOTIHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 HpocTsie MexaHHsMEI 6 2 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. M
>3 CRAHMHCCRAT SHEph 3 https://m.edsoo.ru/7f416194
Hroro no pasgeny 12
PesepBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HanmMmeHoBaHHe pa3aeiioB U TeM nudpoBbIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3gen 1. TenioBbie iBJICHUSA
bu6mmoreka [IOK
1.1 7| 7
(CTpocHHe i CBOHCTBA BelleCTBa https://m.edsoo.ru/7f4181ce
b K
1.2 TeruoBbie MPOIECCHI 21 2 4 nomorexa O
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 6 bubnuotexa [JOK
' U UX B3aUMOJIeliCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.2 I1 5 7| 2 2
OCTOSIHHBIW 3JIEKTPUUYECKUIN TOK 0 6 hitps-//m.cdsoo.ru/ 74181 ce
2.3 MarsutHsle ABIICHUS 6 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.4 c) 5 1 1
JICKTPOMATHHITHAS HHAYKIWA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 11



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumenoBanue pa3aesioB H TeM nudpoBLIe
Ne n/m P Konrpoubusie IIpakTuueckue (wicpp )
MPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
) OIIMCAHUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonelictBue Ten 20 1 3
a https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3aKOHBI COXpaHEHUS 10 1
p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pasznen 2. Mexann4yeckue KoJ1e0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 Mexannueckue KoueOaHus 7 1
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHn4eckue BOJIHEL 3BYK 8 1
y https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI
DNEeKTpOMarHuTHOE TOJIE U bubnnoreka [JOK
3.1 6
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6
Pasznen 4. CBeToBbIC ABJICHUSA
4.1 3aKOHBI paCIIpOCTPAHEHHUS CBETA 5 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIun3bl 1 onTHYecKUe TPUOOPHI 6 1 hitps://m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 4 1 hitps-//m.cdsoo.ru/74 1a4a6
Uroro no pazgeny 15
Pa3zgea 5. KBanToBbIe sIBJIeHUA
5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 4 bubmorexa HOK
) Y m https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
32 Crpoenne atomHOro s1pa 6 2 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.3 A 7 1
JIEpPHBIC PEAKIIUU https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpUTE1bHO-00001IAK0IM I MOAYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEePKAHUS 9 bubnuoreka [IOK
' Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 10



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




HOYPOYHOE IIVIAHUPOBAHUE

7 KIIACC
KonuyecTBo yacos
Ne JlaTa
Tema ypoka KonTpoJbHbIe IIpakTHYeckue
n/n Bceero U3YYeHUS
padoThI padoTsI
BBonnsblii nHCcTpyKTaxX no Th. @usnka —
1 HayKa O IpUpoAe. SBaeHus Npupoasl. 1
dusnyecKue sBICHUs
2 Hayunslie MeTOABI N3y4eHUs IPUPOIBI 1
Du3nyecKue BEINYUHbBI U UX
3 n3Mepenue. ToUHOCTh ¥ OTPEIHOCTh 1
U3MEPEHUN
[IepBruunsbIil nHCTpYKTaX 110 Th.
4 Jlaboparopnast pa6ota Ne 1. «Omnpenenenue 1 1

MOKa3aHUH U3MEPUTENILHOTO TPUOOpay.

Kaxk ¢usuka u npyrue ecTeCTBEHHbIE HAYKU
W3Yy4aroT npupoay. EcrecTBeHHOHAYYHBIN
MeTo no3Hanus. Onucanue Gu3nyecKux
SIBJIEHUU C IIOMOIILIO MOJIEel

®du3ukKa U ee BIUSIHHUE Ha Pa3BUTHEC TCXHUKU 1

CrpoeHnue Bemectsa. Mosnekyibl 1

JlabopaTtopHas padota Ne 2. «Onpenenenue
pa3MepoB MabIX TEI»

BpoynoBckoe nemxenue. uddysus B razax,
KHUJIKOCTSX M TBEPIBIX TEIaX

B3aumHoe nputsbkeHue U OTTAIKUBaHKE
MOJIEKYT

10




11 ArperaTHble COCTOSIHUS BEILIECTBA

12 Mexanunueckoe aBuxeHue. PaBHomepHoe u
HEPaBHOMEPHOE JIBUKECHUE

13 Cxopoctb. Eqununbl ckopoctu. Pacuer mytu
Y BPEMEHH JIBUKCHUS

14 [IpssMOnMHENHOE PaBHOYCKOPEHHOE
JIBH>KEHUE. Y CKOpEHUE

15 Hueprus.

16 B3anmopencreue ten

17 Macca tena. Equauns Maccel. U3mepenue
Macchl TeJla Ha Becax

13 Jlaboparopnas pabota Ne 3. «M3mepenue
MaccChl TEJa»

19 [InoTHOCTH BemecTna.

20 Jlaboparopnas pabota Ne 4. «3mepenue
o0BemMa TBEpIOTro Teay.

)1 Jlaboparopnas pabota Ne 5. «Onpenenenue
MJIOTHOCTU TBEPAOTO TEa»

” Pacuer maccel 1 00beMa Tena Mo ero
MJIOTHOCTH

7 Konrtponsnas padora Ne 1. «Mexanuueckoe
nBukeHue. Macca. [lnotHocTh BelecTBay

24 AHanu3 KOHTPOJIbHOM paboTel. Cuna.
SABnenue Tarorenus. Cunia TsHKECTH

25 Cuna ynpyroctu. 3akoH ['yka

26 JlaGopatopnas pabora Ne 6. «/ccnenoBanue

CUJIBI YIIPYTOCTH




CBs13p MEX]ly CUJION TSKECTU U MAcCOM Tea.

27 Bec tena.

73 Cuiia TsSKeCTH Ha APYTHX IJIaHeTax.
dusnyuecKre XapakTepUCTUKH TUIAHET
Junamometp. JlabopaTopnast pabora No7.

29 «["pagynpoBaHue NpyKUHbBI U U3MEpPEHUE
CHJI IMTHAMOMETPOM»

30 CrnosxeHue IByX CUJI, HallpaBJICHHBIX O
OJIHOM IpsiMOil. PaBHOAEHCTBYIOIIAs CHII

31 Cuia TpeHus u e€ BuAbl. TpeHue B mpupoe
Y TEXHUKE
Jlaboparopuas padota Ne 8. «MccnenoBanue

3 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT
TIJIOIIAU COTIPUKOCHOBEHHUS TEJl,
MIPUKUMAIOIIEH CHJTBI U POJIa TTOBEPXHOCTH»

33 KonTtponsHas padota Ne 2. «Cuis»

AHanu3 KOHTPOJIbHOM paboTkl. JlaBieHue.

34 CriocoObl yMEHbILIEHUS U YBETUYECHHUS
JABIICHUS

35 Pemenne 3anau mo teme «JlaBineHue»

36 JlaBneHue rasza. 3aBUCUMOCTb JIaBJICHUS ra3a
oT 00BéMa, TeMIepaTypsl

17 [Tepenava naBneHust TBEPIABIMU TEIAMH,
KUIKOCTSAMHU U Tazamu. 3akoH [lackans

18 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE
NENUCTBUEM CUJIBI TSDKECTH

39 Pemenue 3aga4d no teme «/laBienue B

JKUIKOCTH U Ta3e. 3axkoH ITackansa»




40 Coobmarormmecs: Cocy/sl

41 Bec Bo3ayxa. ATmMocdepHoe naBieHne

4 N3mepenue armocheproro nasienus. Onpit
Toppuuennu

43 Bapomerp-anepoua. ATmocdepHoe qaBieHIe
Ha pa3IMYHBIX BBICOTAX

44 Manowmetpsl. [lopiiHeBo# KUIKOCTHBIN
Hacoc

45 I'mppasinueckuii npece

46 JleiicTBHE KUAKOCTU U Ta3a HA OTPYKEHHOE
B HUX TEJIO.

47 ApxumenoBa cuia
Jlaboparopnast pabora Ne 9. «3yuenue

48 BBITAJIKUBAIOILEH CHJIBI, JEHCTBYIOIIEN HA
MOTPYXEHHOE B KHUJIKOCTh TEJIO»

49 [TimaBanue ten

50 JlaGopatopnas pabora NelO . «BoisicHeHue
YCJIOBUH TUIAaBaHUS TENA B )KUIKOCTH

51 Pemenue 3amad mo remam «ApxumMeoBa
cuI1a», «Y CIIOBUS TUIaBAHUS TEI»

52 [InaBanue cynos. BozayxoriaBanue

53 O60061meHue 1o Teme «JlaBieHne TBEPIBIX
TEN, )KUJIKOCTEH U Ta30B»

54 KonTponbnas padorta Ne3. «JlaBnenue
TBEPJIBIX TEJI, KUIKOCTEH U Ta30B»

55 AHanu3 KOHTPOJIBHON pabOTHI.

Mexanunueckasi pabora




56 MomiHocTts. EquHuIibel MOIHOCTH 1
57 Pemenue 3amay mo reme «Padora u 1
MOIIHOCTBY
53 [Ipocteie Mexanu3msl. Peruar. PaBHOBecue 1
CHJI Ha pblyare
59 JlaGopatopuas padora Ne 11. «BrisicHenue ! |
YCIIOBUSI PABHOBECHS phlYara
60 [IpumeHnenue nmpaBuiia paBHOBECHS pblyara K |
0JI0KY. «30JI0TOE TIPABHIIO» MEXAHUKHU
61 Koaddumnuent nonesnoro aeicTpus |
MeXaHH3Ma.
2 Jlaboparopuas padota Ne 12. «Onpenenenue ! |
KII/] HakJIOHHOM MIOCKOCTH»
63 Pemenue 3anau Ha onpenenenue KII/{ 1
64 Mexannyeckas sHeprus. Kunernueckas u |
MOTEeHIIUATIbHAS YHEPTUS
65 3aKOH COXpaHEHHSI MEXaHUYECKON SHEPIUU 1
66 HToroasi KOHTpOJIbHASA paboTa 1
AHanu3 KOHTpoJIbHOM paboThl. PaboTa ¢
67 TEKCTaMM 10 TeMe «MexaHndeckoe 1
JIBUKCHHEC)
68 Pabora ¢ TekcTamu o Teme «JlaBneHue |
TBEPABIX TEJI, KUIAKOCTEH U Ta30B)»
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

KoanuecTBo 4acoB

JlaTa
Ne i/ Tema ypoka KourtpoJabHbie IIpakTuyeckue
Bceero N3y4YeHUsI
padoThbI padoThbI
BBoaublii nacrpykrax no Th. OcHoBHBIE
1 MOJI0KEHUS MOJIEKYJIIPHO-KUHETHYECKON 1
Y.
TEOPHUH M UX OTBITHBIE TOTBEPKIACHUS
2 ArperaTHble COCTOSIHUS BEIIECTBA 1
3 CwmauuBanue. Kanuisipabie siBICHUS. 1
4 Temneparypa. BHyTpeHHss1 sHEpruUs. 1
5 CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTHH. |
EHI" "I[lymka ans cuera"
Bunet ternonepenaun. EHI™ "Connue
6 Harpeet Boay", "[loueMy meTamn kaxercs 1
X0JIofHee, ueM aepeBo?"
7 KonuuectBo TemnoTsl. Y aenbHast |
TETJIOEMKOCTh
2 Pacuér xonmuecTBa TEmIOTHL. Y paBHEHNE |
TEIJIOBOTO OanaHca.
9 Pemenue 3amau Ha mpuMEHEHNE YPAaBHEHHS !
TETJIOBOTO OanaHca
ITepBuunbiil uHCTpYKTaX 110 Th.
10 JlaGopartophas pabota Nel. "N3yuenue 1 1
YCTpOMCTBA Kajopumerpa"
1 JlaboparopHas pabota Ne2. "M3yuenue ! {
mpolecca Teraooomena”
12 JlaGopaTtophnast pabota Ne3. "U3mepenue 1 1




yIEIbHON TEMI0EMKOCTH BeriecTra"

13

14

DOHeprus TOMBa. Y IeabHas TeraoTa
CropaHus

Penrtenue 3anau mo teme "TenoBwie
saBJIeHUS"

15

KonTtponbnas padora Nel. "Ternossie
SBJICHUS"

16

17

18

AHaJM3 KOHTPOJIbHOM padoThl. [TnaBnenue
¥ OTBEPCBAHHUE KPUCTALTUICCKHIX TEIL.
EHI "Yrto takoe cuer?"

['paduk nnaBieHUus U OTBEPACBAHUS
KPUCTAIIMYECKUX Tell. Y IeJbHasl TerioTa
TUTaBIICHUS

Pacuer konuuecTBa TEIJIOTHI,

HCO6XO,I[I/IMOFO JUIA TIJIABJICHUSA TEJIA U
BBIACIIEICMOI'O UM IIPU KpHUCTAJIIIN3allun

19

20

21

22

[TapooOpazoBanue 1 KOHICHCAIIHS.
Ucnapenue. EHI" "Bona na ctékmax"

IToryomenne >HEPruu Npyu UCIIAPEHUH
JKUIKOCTU. BeIienenne snepruu npu
KOHJCHCALlNU I1apa

Kunenue. Y nenpHas Temnora
napooOpa3oBaHUs M KOHJCHCAIIHH.
3aBUCHUMOCTh TeMIIepaTypbl KUIIEHUS OT
aTMOC(hEepHOTO TaBJICHHS

Pemenue 3anau Ha mapooOpazoBaHue U
KOHIEHCAIIHIO

23

Bnaxuocts Bo3ayxa. JlabopaTopHas pabora




Ne4. "U3mepeHne OTHOCUTEIbHOU
BJI&KHOCTH BO311yxa"

Pemenue 3agau Ha onpeneneHue

24 BJIQ)KHOCTH BO3]lyXa
[TpuHUIMIIBI paOOTHI TEIJIOBBIX JBUTATENCH.

25 [TapoBas TypOuHa. J[Burarenb BHyTPEHHETO
CropaHus

2% KIIJI rennoBoro auraress. TemnaoBeie
JIBUTaTEIM U 3alIUTa OKpyKaroel cpebl

7 3aKOH COXpaHEHMsI U IPEBPALLCHUSI
SHEPrUM B TEIJIOBBIX MpOLIECCaxX

73 Kontponbnas pabota Ne2. "M3meHenue
arperaTHbeIX COCTOSIHUH BelecTBa'
AHanan3 KOHTPOJIbHOM paboTHI.

29 Onexrpuszanus Tein. JBa pona
JNEKTPUYECKUX 3aps10B

30 [IpoBOgHMKY U THUANEKTPUKH. 3aKOH
COXpaHEHHUs FJEKTPUUYECKOTO 3apsiia

31 B3aumoneiicTBue 3apsKeHHBIX TENl. 3aKOH
Kynona

3 Hocurenu snekrpudeckux 3apsaos.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

13 Pemenue 3a1ay Ha MpUMEHEHHE CBOMCTB
JNEKTPUUYECKUX 3apsI0B

34 Cratudeckoe JIeKTpUYECTBO, €T0 YUET U
UCIIOJIb30BaHUE B OBITY U TEXHHKE

35 DNEKTPUYECKUN TOK, YCIIOBUS €TI0

cyuiectBoBanusA. ICTOuHMKH




anekrpudeckoro toka. EHI" "barapeiiku",
"barnmanckas 6arapeiika”

36 JlecTBUS 2IEKTPUUECKOT0 TOKA

37 DJIeKTpUYEeCcKas LeNb U €€ COCTaBHbIC YaCTH

38 Cuna toka. 3MepeHue cuibl Toka
JlaGopaTtopHnas pabota Ne5. "COopka

39 3JIEKTPUYECKOM LIENU U U3MEPEHUE CUIIbI
TOKA B €€ pa3IMYHbIX ydyacTKax"

40 DnekTpuueckoe HanpskeHnue. smepenue
HaANPSDKEHUS
JlaGopaTtopnast pabota Ne6. "N3mepenue

41 HaIPSHKEHUS HA Pa3IMYHBIX y4aCTKaxX
MOCJIEIOBATEIBHOM 2JIEKTpUUYECKOH 11enu"”

42 ConpoTusieHne NPOBOAHKKA. Y IENBHOE
COINPOTHBIICHUE BEIIECTBA

43 3aBUCUMOCTD CUJIBI TOKA OT HANPSHKEHUSL.
3akoH OMa aJ1d yyacTka 1enu
Peocrar. JTaboparopnas pabota Ne7.

44 "N3mepeHune CopoTUBIEHUS ITPOBOIHUKA.
N3yuenue npuHmMna aecreus peocrara”

45 [TocnenoBarenbHOE U apalIeIbHOE
COCTMHEHUS TIPOBOTHUKOB

46 JlaGoparopHas pabota Ne8. "M3yuenue
napajuieIbHOTO COEIMHEHHS TPOBOJHUKOB"
Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHA

47 Oma 114 pa3Iun4HOro COCUHEHUS
MIPOBOJIHUKOB

48 Kontponbnas padora Ne3. "Pacuér




ANEKTPUYECKUX 1eneit"”

AHanM3 KOHTPOJIBHOU paboThl. PaboTa

49 MOIIIHOCTb 3JIEKTPUYECKOTO TOKA. 3aKOH
[xoynsa-Jlenna
JlaGopaTtophnast pabota Ne9. "U3mepenue

50 MOIIITHOCTH U PabOThI TOKA B JIEKTPUUECKON
namne"

51 Jlamnia ocBenieHusl. DNEKTPUUECKHE
HarpeBaTelIbHbIE TPUOOPHI
DIIeKTpUUYECKHE IIETH U MOTPEOUTENN

52 AIIEKTPUUYECKON 2HEpPruu B ObITy. KopoTkoe
3aMbIKaHUE

53 Pemenne 3amau o teme "Pabora u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKA

54 Konrponsnas padora Ne4. "Pabora u
MOIIIHOCTb 3JIEKTPUYECKOTO TOKa"

55 AHanIu3 KOHTPOJIbHOM paboTel. MaruutHoe
nosie. [locTosTHHBIE MAaTHUTHI.

56 MarnuTtHO€e noje IpsiMoro Toka 1
MOCTOSTHHBIX MAarHUTOB. MarHuTHBIE JIMHHH.

57 MarnuTHoOe 1oJjie KaTyIIKy ¢ TOKOM.
DJIEKTPOMArHuThl U UX IPUMEHEHUE.

53 MarunuTtHoe nojie. MarauTHoe 1mose 3eMiu
Y €ro 3HaYCHHE JIJIS )KU3HU Ha 3emiie

59 JlelficTBE€ MarHUTHOTO TOJISI HA MPOBOIHUK
¢ ToxoMm. [IpaBuiio sieBoi pyku.

60 Nuaykuys MarHuTHOTO 1oJis. MarHUuTHBIN

MOTOK. DJIEKTPOJBUTATEb.




AHaim3 KOHTPOJIBHOM paboThl. SIBneHue

61 3JIEKTPOMArHUTHOM MHAyKIMK. [IpaBuiio 1
Jlenna
2 Jlaboparopuas pabota Nel0. "Uzydenwue | |
SIBJICHUS DJIEKTPOMArHUTHOM MHIYKIIUH"
63 CrocoObI MOTy4YEHUS FICKTPUICCKOM |
sHepruu. [lepenaua snekTposHepruu.
64 DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX |
MCTOYHUKAX SHEPTHUU.
65 Hrorosas koHTposibHasA padoTa. 1
AHanM3 KOHTPOIbHOM paboThl. PaboTa ¢
66 TekcTamu 1o Teme "TernsioBbie siBeHus". 1
EHI" "Betpsk"
67 Pa6ota c rexctamu o Teme "[locTostHHBIN |
3JIEKTPUYECKUN TOK"
68 Pabota c Texkctamu 1o Teme "MarHuTHbIe |
sBICHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 10




9 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4yeHust

Beoanslii nHCTpYKTaX o Th. MarepuanbHas
Touka. Cucrema oTcyera.

[Tepemenienue. OnpenencHne KOOPIUHATHI
JBUKYIIETOCs Tela.

[Iepemenienue npu paBHOMEPHOM
OPSMOJIMHEHHOM JIBUKEHUN

XapakTepUCTUKU HEPABHOMEPHOIO
newxeHus. [Ipsmonunennoe
PaBHOYCKOPEHHOE JIBH>KEHUE.

CKopocCTh MPSMOIMHENHOTO
PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk
CKOPOCTH

[Tepemenienue npu NpsAMOJIMHENHOM
PaBHOYCKOPEHHOM JBM>KeHUH. ['padpuk
NepEMELIECHUS

[Tepemenienue Tena npu paBHOYCKOPEHHOM
JIBIDKEHUH 0€3 HayaJIbHOW CKOPOCTH.

IlepBrunsIil nHCTpYKTaXx 1o Th.
JlaGopaTtopnast pabota Nel. "HccnenoBanue
PaBHOYCKOPEHHOTO JIBH)KEHUs 0e3
Ha4yaJbHOU CKOPOCTH"

PaBHOMEpHOE ABUXKEHUE TTO OKPYKHOCTH.
[Tepuon n yactora obpamenus. Jlnnelinas u




yIJI0Bast CKOPOCTH

10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE

11 [Iepsbiit 3axk0oH HproToHa. BekTop cuisl

12 Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHita

13 Tpetuii 3akon Hetotona. Cynepno3uiius cui

14 CBoOoanoe manenue teia. OnbiTel [ammnes

15 Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB
Hsrotona
Cuiia TSKeCTH Y 3aKOH BCEMUPHOTO

16 TATOTEHUS. Y CKOpEHUE CBOOOIHOTO MaIEHUSI.
EHI" "KTto nanpiie u kto 6bicTpee"

17 JlaGopaTtopHnast pabota No2. "U3mepenue
YCKOPEHHSI CBOOOTHOTO TajeHus"

18 Pemenue 3amau no teme "Cuna TSDKECTH U
3aKOH BCEMUPHOTO TATOTEHUS"

19 Cuna ynpyroctu. 3akoH ['yka

20 JlabopaTtopHnast pabota Ne3. Onpenenenue
JKECTKOCTHU MPYKNUHBI"

21 Bec Tena aBrxymerocs ¢ yCKOpeHueM

22 Cuna tpenus. EHI" "Kakue munb! myqme?"
Pemenue 3agau no reme «Cuiia TpeHUsD.

23
EHI" "Topmo3u 3apanee"

24 Pemenne 3amau no teme "3akonsl HeroToHa.
Cuna ynpyroctu. Cuna tpeHus"

)5 JIBuKeHue Tel BOKPYT TPaBUTAIMOHHOTO

nentpa (CosHeuHas cucrema). ["anmakTuku




[IepBas kocMu4eckasi CKOpOCTb.

26 HesecoMocTh u neperpysku
PaBHOBecue MaTepuaJbHOW TOYKH.

7 AGcomoTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJIA € 3aKPEIUIEHHONW OCBIO
BpaieHusi. MoMeHT cuiibl. LIeHTp TskecTn

)3 Pewenue 3anau no reme "MOMEHT CHUIIBIL.
Hentp TsixecTn"

29 O060061IeHuE 10 TEME "MexaHHYEeCKOe
nsxenue. Bzaumonencraue tea"

30 KonTtponpHas padora Nel. "Mexanudyeckoe
nBmkenne. Bsaumonetictsue ten'”

AHann3 KOHTPOJIbHOH paboThl. UMmynbe

31 tena. Immynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCA. YTIPYTO€ U HEYNIPYroe
B3aNMOJICHCTBHE

3 Pemienue 3anau no reme "3akoH coxpaHeHUs
uMmmyisca'

33 PeaktuBHOE nBMKEHUE. PakeThl.

34 PeakTnBHOE NBHKEHNE B IPUPOJIE U TEXHUKE

35 Mexannueckas paboTa U MOIIHOCTb

36 PaboTta cuiibl TSKECTH, CHIIBI YIIPYTOCTH U
CHJIBI TPEHUS

37 Cas3b dHepruu u paboTsl. [loTeHnanpHas
SHEPrus

18 Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

39 3aKOH COXpaHEHUsI SHEPTUH B MEXAHUKE




KonTponpHas padora Ne2. "3akoHbI

40 "
COXpaHEHUS
AHaim3 KOHTPOJIBHON paboTHI.

41 Konebarensaoe neuxenue. CBOOOJHBIE
KoJIeOaHusl.

42 BennuuHbl XapakTepusyromue
Kosie0aTebHOE IBHKEHUE.

43 ["apMoHnueckue KoieOaHus.
JlaGopaTtopnast paboraNe4. «MccnenoBanue

44 3aBUCHUMOCTH IIEPUO/Ia U YaCTOThI CBOOOIHBIX
KOJICOAHUH HUTSHOTO MasiTHAKA OT €ro
JUTHHBD)

45 3aryxatomue kojnebanus. BoiHyX/1eHHbIE
kosnebaHus. Pezonanc

46 Pacnpoctpanenue koneGanmii B cpese.
Bounsl.

47 Jlnuna BosiHbl. CKOPOCTh pacpoCTpaHEHUs
BOJIH

48 Hcrounuku 3ByKka.3ByKOBbIE KOJeOaHUs

49 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa.
EHI" "3Bykn Mmy3bIkn"
I'poMKOCTB 3ByKa M BBICOTA TOHA.

50 Axyctuueckuii pezonanc. EHI' "Hapymenue
ciayxa"

51 VYbTpa3Byk U HHPPaA3BYK B IPUPOIE U
TEXHUKE

57 Pemenue 3agau no reme "MexaHuueckue

KoJIeOaHUs U BOHBI"




Pemenne 3aga4d mo reMme "MexaHudecKue

>3 kosiebanus v Bonusl". EHI "Iloromue nmecku”

54 O6o06mienue o Teme "MexaHndecKue
KOJIcOaHHUs U BOJIHBI"

55 Kontponbnas padora Ne3. "Mexanudeckue
KoJieOaHus ¥ BOJIHBI"
AHam3 KOHTPOJIBHOM paboThl. McTouHNKN

56 cgeta. [IpsMonuHneiinoe pacnpocTpaHeHHe
ceera. 3atmenust Connua u JIynel. EHI'
"CoJiHeuHbI€ maHe "
3aKoH OTpaxxeHUs cBeTa. 3epkaia. Pemenue

57 3a/1a4 Ha TPUMEHEHNE 3aKOHA OTPAKCHHS
ceeta. EHI "lloiimaTh comHeuHbIN 3aliuuK"

53 [Ipenominenue cBera. 3aKOH MPEIOMIICHUS
cBeTa
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

59 Hcnonb30BaHue MOJTHOTO BHYTPEHHETO
OTPa)KE€HHUS B ONITUYECKHUX CBETOBOJAX

60 JIunzel. OnTUyeckas cuiia JIMH3bI

61 [Toctpoenue nzodpaxeHuii B TMH3aX
JlaGopatopHas pabota Ne5. "N3yuenue

62 CBOMCTB M300pakeHUsI B COOMPAIOIIEH JTHH3E.
H3mepenue onTuueckoi CUiibl TMH3bI"

63 ['na3 kak ontuyeckas cucrema. 3peaue. EHI
"OnTuyeckue CBOMCTBA TI1a3a yenoBeka'

64 Hedextsl 3penus. Kak coxpaHuTh 3peHue.
EHI" "IedexTsl 3peHust (1anpHO30pKOCTH)"

65 Ontuueckue mpuOOpsI




66 WNurepdepentus u nudpakuus ceera.

67 ®u3NUeCcKUil CMBICI TOKa3aTels
IIPETOMIICHUSI.

68 Hucnepcus cBera. L[Bera ten.
Tunel onTuyeckux crekTpoB. Jlaboparopuas

69 pabota Ne6. "HabmroqeHue CILIONIHOTO U
JMHENYaToro CreKTpoB HCIycKaHus"

70 DNEKTPOMarHuTHOE MOJIe.
DNIeKTPOMArHUTHBIE BOJHBI

71 CBoiiCcTBA 3JIEKTPOMAarHUTHBIX BOJIH
[Ixana >MeKTPOMarHUTHBIX BOJIH.

72 Hcnonp30Banue 37€KTPOMarHUTHBIX BOJIH
JUJIS COTOBOM CBSI3U
DJNIeKTpOMarHuTHasi Ipupoja CBeTa.

73 CxopocTth cBeTa. BoHOBBIE CBOCTBA CBETA.
EHI" "Cectb Ha acTepoun”

74 PagnoaxkTuBHOCTE. MOJI€IIM aTOMOB

75 [Tornomenue u ucnyckanue CBeTa aTOMaMH.
IIponcxoxaeHNE INHEWYAThIX CIIEKTPOB.

76 PannoakTrBHBIE TpEeBpaIEHUs] AaTOMHBIX
aniep. 3aKOH paJMoaKTUBHOIO pacnaja.

77 DKCIepUMEHTAIbHBIE METO/IbI UCCIEAOBAHUS
YacTHII.

73 OTtkpbITHE IPOTOHA U HEWTpOHA. CTpoeHHe
aTOMHOTO siipa. SlnepHbIe CHUIIBI.

79 Oneprus cBs3u. Jledekt macchl.

80 Henenue siaep ypana. llennas peakuusi.




S nepuble peakuuu. 3aKOHbI COXPAHEHUS

81 3apsI0BOrO U MacCOBOTO UHCE

20 Jlaboparopuas pabota Ne 7. "UzyueHue
JieneHus aapa ypana no ¢ororpaduu Tpekos"
JlaGopaTtopHnast pabota Ne 8. "N3yuenue

83 TPEKOB 3apsKEHHBIX YaCTHUIL IO TOTOBBIM
dotorpadpusam"

84 SlnepHblit peakTop. ATOMHAsi SHEPreTHKA.

85 buonoruueckoe neicTBue paguaiyi.
JlaboparopHas pabota Ne9. "Usmepenue

86 €CTECTBEHHOT'0 PaIMAllMOHHOTO (hOHA
no3umerpom”

87 TepmosinepHbIe peakIuu.

88 Pemenwue 3anau no teme "Snepusie peakuun”

29 Pemenne 3amau no teme "KBanToBbie
ABJICHUS"

90 0O000menue o teme " KBaHTOBEIE SIBJICHUAS"

01 Konrtponsnas padora Ne4. "Ontuka.
KBanrtoBeble siBneHus"
AHann3 KOHTPOJIbHOH paboTel. Pemenue

92 pacUETHBIX M KAYECTBEHHBIX 3a/1a4 110 TEME
"B3zaumMonencrBue Tea"

93 Pemenne pacyeTHBIX M KAYECTBEHHBIX 33724
o teme "B3aumoneilictBue Ten"

o4 Pemienne pacueTHBIX M KAYECTBEHHBIX 3a7a4
10 TeMe "3aKoHbI COXpaHeHus"

05 Pemmennie pacu€THBIX M KaUeCTBEHHBIX 33]a4

o teMe "Kosebanust v BOIHBI"




96 Wrorosas koHTpoJbHASA paboTa 1
HaJIU3 KOHTPOJILHON pa0oThl. Pemenu

A o Pemenne

97 pacCUETHBIX U KQUECTBEHHBIX 3a/a4 110 TEME 1
"TemnoBbie mpoiecch”

08 Pemenne pacueTHBIX M KAYECTBEHHBIX 3a/1a4 |
o teme "KII/] TermnoBbIx apurareici'”

99 Pemienne pacyeTHBIX M KAYECTBEHHBIX 337124 |
no reme "KIIJ[ anexkrpoycranoBok"

100 Pabora ¢ Tekctamu 1o Teme "3aKOHBI |
COXpaHEHHUs B MeXaHHKe"

101 Pabora ¢ Texcramu o teme "Komebanusa u |
BOJHEI"

102 Pabora ¢ Texctamu o Teme "CBeTOBbIE |
siBJIIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJLHO MPOrPaMMbI OCHOBHOT'O 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh U3YUYCHHBIC ITOHATUS

1.2

1.3

pas3indaTtb ABJICHHA II0 OIMHMCAHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

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

pacro3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PHU3MUYECKUX SIBICHUH B
OKpY’KaloIleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPUPOJIE,
IIPU 3TOM IEPEBOJUTH NMPAKTUUYECKYIO 3aJauy B YYEOHYIO, BBIACIISATH

CYIIIECTBEHHBIE CBOICTBA (MpU3HAKU) PUBNUECKUX SABICHUN

1.4

ONHKCBHIBATH H3YYEHHBIE CBOWCTBA Tel W (hU3MUYECKUe SIBJICHUS,
UCHONB3Ysl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003Ha4YeHUs U €UHUIIBI (PU3NUECKUX BEIMYUH, HAXOAUTh (OPMYJIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEJIMYMHAMHU, CTPOUTHh  IpaUKud  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IPU O3TOM JaBaTh CJIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa ©  3allMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YuClI€ W B KOHTEKCTE CHUTYallMil MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIICJCTBEHHbIE CBS3M, CTPOUTH
oObsicHeHne u3 1 — 2 JOoruyeckux mIaroB ¢ omopod Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUH, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTH

1.7

pemarth pacuéTHble 3a7aud B 1 — 2 NEUCTBUS, UCHOJIb3YSl 3aKOHBI U




dbopMyIbl, CBsI3bIBaIOIIME (PU3NYECKUE BETUUYUHBI: HA OCHOBE aHaIN3a
YCJIOBHSL 3aJaydl  3alUChIBaTh KpPATKOE YCIOBHUE, TMOJCTABISTH
buznyeckue BeIUYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIpPaBOYHBIC JaHHBIC, HCOOXOAUMEBIEC JIJISl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTD MOJTYYCHHON (PU3UYECKON BETUUUHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEIIMTh IPH TMOMOIIU
(¢U3NYEeCKUX METOJOB, B ONHCAHWUU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUIoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yiabTaT, HaXOAUTb OIIMOKU B

XO0J¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMUTH OIBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUH WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpsieMbIC
MPENNONIOKEeHNUs, coOupaTh  yCTAaHOBKY M3  IPEAJIOKEHHOTO

000pyI0BaHUSs, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppoBBIX MPUOOPOB, 3aNMUCHIBATH MOKa3aHUS MPUOOPOB € YUETOM

3aJJaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYMHBl OT JIPyrOM C HCIOJb30BAaHUEM MPSAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIENOBaHUSA, COOMpPATh
YCTaHOBKY M BBINIOJIHATh U3MEPEHHUSI, CIENYs NPEIJI0KEHHOMY IIJIaHy,
(buKCUpOBaTh PpPe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PH3MUECKUX
BEJIMYMH B BUJI€ MPEAJIOKEHHBIX TaOINIl U TPaQUKOB, A€TIaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BETUYUH, CIEays
MPeJI0KEHHOW MHCTPYKIUU: NPU BBIOJIHEHUU U3MEPEHUN cOOUpaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE MCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JACHCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTEpHU30BaThb IPHUHIMIBI JEUCTBUS HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIEHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TPUMEPHl (HAaXOauTh HWH(}OpMAIMIO O MpuUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUH B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHuH C
npruOOpaMu U TEXHUIECKHUMH YCTPOWCTBAMU, COXPAHEHHUS 3/I0POBBS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHS B OKPY)KaIOH_[Cﬁ cpeae

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYTEM CPAaBHEHHS Pa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAINIO, KOTOpasi SIBISETCS MPOTUBOPEYMBON HIIU

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh Ipu BBITNIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIPaBOYHBIE MaTepHualbl, pecypcbl cetu VHTepHeT, BlIaneTh
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHusl HHPOpMaLUU

nu3 O,Z[HOfI 3HAaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIe MyOJUYHO JIeNaTh KPaTKue COOOIIEHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX HCCIEIOBAHUN, MPU ITOM
IPaMOTHO UCHOJIb30BaTh W3Y4YEHHBI NOHATHUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJICHUE NPE3eHTaluel

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B rpymnmnc B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3ajjadyaMu,
CJIICAUTH 3a BBIIIOJHCHUCM IIJIaHa HeﬁCTBHﬁ, aCKBATHO OIICHHMBATH
COOCTBEHHBIN BKJIaa B JACATCIBHOCTL TI'PYIINbLI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOTIHNX

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

1.1

HCIIOJB30BaTh IMOHATHA

1.2

pa3jindaTrhb SABJICHUA IO OMHCAHUIO HUX XapPAaKTCPHBIX CBOMCTB U Ha




OCHOBE OIBITOB, IEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SIBIICHUE

1.3

1.4

1.5

pacrno3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MYECKUX SBIICHUN B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7]auy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINUCCKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOMCTBA Tel M (PU3MUECKUE SBICHUS,
UCMONb3ysd (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPAaKTOBaTh  (PU3MYECKUII  CMBICA  HCIOJB3YEMBIX  BEJIWYHH,
0003HaueHMsI ¥ €AUHULB! (PU3UUECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3BIBAIOIME JIaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTb  TIpapUKuM  M3YYEHHBIX  3aBHCHMOCTEH

(UBUYECKUX BEIUYUH

XapaKTepU30BaTh CBOMCTBa Tell, (PU3UYECKHE SIBICHUS W TIPOICCCHI,
WCIIOJIb3ysl HW3YyYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTb CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa M  3alHMChIBaTh €r0 MaTEeMaTU4YecKoe

BBIPA’)XCHUC

1.6

1.7

1.8

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbK | — 2 H3Yy4EHHBIX CBOWCTBA

(bu3nYeCKuX SIBICHUHN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemats pacy€THble 3a7auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, cBsI3bIBatONIME (PU3NUECKHE BEIMUUHBI: HA OCHOBE aHaIM3a
YCIOBUS 314X 3aIIUCHIBATH KPATKOE YCIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI pelleHHs] 3ajauyd, BbIOMpaTh 3aKOHbl U (OPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPAaBHUBATH
MOJydeHHOE 3HaueHue (U3MYECKOW BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIIUTh MPH IMOMOIIU
(U3NYECKUX METOJIOB, UCTIONb3Ysl ONMCAHUE UCCIIEIOBAHUS, BHIICIAT
MIPOBEPSIEMOE TPEIOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOPSAIKA

MMPOBCACHUA UCCIICAOBaHNA, ACIaTh BBIBOABI

1.9

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIN
(GU3MYEeCKUX ~ CBOWCTB  Tel:  (OPMyIHpOBaTH  IPOBEPSEMBIC

OPEANONOKEeHUs,, coOuparb  yCTAaHOBKY M3  HPEAJIOKEHHOTO




000pyIOBaHUs, OMUCHIBATh X0/ OMbITA U POPMYITHPOBATH BHIBOABI

1.10

BBIIIOJIHATDH IIPSAMBIE HM3MEPEHUSA C HUCIOIb30BAHMEM aHAJIOTOBBIX
npuOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3YIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

1.12

MPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH  OJHOW  (U3UYECKOM
BEJIMYMHBI OT JApPYrol C HCIOJIB30BAHUEM MPSMBIX H3MEPEHUIA:
IUIAHUPOBATh HCCIIEJJOBaHHE, COOMpPATh YCTAHOBKY U BBINOJHSTH
U3MEpeHus, cienysd  MNpeUIOKEHHOMY  IUIaHy,  (DUKCHPOBAThH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTU B BUZE TaONIUIl U TrpaduKoB,

ACJIaTh BBIBOALI 110 PE3yJIbTaTaM MCCICAOBAHHA

MMPpOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJINYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(eHHOﬁ HHCTPYKLIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

71ab0paTOPHBIM 000PYIOBAaHHEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh HPUHLMNbBI JEHCTBUA HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HUX ONMUCAHUA, HMCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHHMH U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
npuOOpBl IO CXeMaM U CXEMaTHYHBIM PUCYHKaM, COCTaBJISTh CXEMbI
DIIEKTPUUYECKUX IeTed C TOCIeAOBAaTebHBIM U TapauIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAuYEHUS
AJIEMEHTOB JIEKTPUYECKUX LIETIEH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOPMALUIO O MpHUMEpax)
MPaKTUYECKOTI'0 UCTOIb30BaHUS (PU3NUECKUX 3HAHUH B MOBCETHEBHOMN
KU3HH 171 oOecriedueHHs O€30MacHOCTH MpU  OOpalleHuud ¢
npubopaMy U TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAHEHUS 3/10pOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIIECH cpesie

OCYIIECTBIISATh MOUCK MHGOPMAINH (PU3NIECKOTO COJIEPKAHUS B CETH
NHTepHeT, HA OCHOBE HUMEKOUIMXCSA 3HAHUKA U NYTEM CpPaBHEHUSA
JIOTIOJTHATEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHO-




1.19

MOMYJISIPHYIO JIUTEPaTypy (U3MUECKOTO COAEpkaHMs, CIIPABOUYHbIE
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMU
KOHCIIEKTUPOBAHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIIUU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYT'yIO

CO3/aBaTh COOCTBEHHBIC MUCHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKHX HCTOYHHKOB (PU3HUECKOTO
COJICp)KaHUs, B TOM 4YHUCIEC NYyOJIMYHO MPEICTABISATh PE3YIbTaThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
IPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM IOHATUHHBIM amnmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe3eHTaI_II/IeI71

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBITIOJIHEHUN Y4Y€OHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiATh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIaHA
JIEUCTBUA M KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIQJ, B JEATENbHOCTb TPYIIBL, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3yYEHHBIE IIOHATHS

pas3iuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE PU3NUECKOE SBJICHHE
pacro3HaBaTh NpPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJICHUH B
OKpY’KaloIlleM MHpe, B TOM 4HuciIe (U3UYECKUe SBICHHUS B MPHUPOIE,

IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) PUZUUECKUX SIBICHUN

1.4

ONHKCHIBATh H3YYEHHBIE CBOWCTBA Tel W (PU3MUYECKUE SIBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKHH  CMBICT  HCIOJB3YEMBIX  BEJIUYMH,
0003HaYeHHs U eTUHUIIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,

CBSI3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTh TpauKu  HM3y4EHHBIX  3aBUCUMOCTEU

(GU3HYECKUX BEINYNH

XapaKkTepu30BaTh CBOWCTBA Tell, (PM3MUECKUE SIBIICHUS U TIPOIICCCHI,
UCIIONIb3YSl M3yYEHHbIE 3aKOHBI, MpPU OTOM JaBaTb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTH4YeCKOe

BBIPA)KCHUEC

1.6

OOBSCHATH (PU3MYECKHE MTPOLECCHl M CBOMCTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOrMYEeCKHX MIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOWCTBA

Q)HSHHGCKI/IX HBHGHHﬁ, (1)I/ISI/I‘ICCKI/IX 3daKOHa HUJIM 3aKOHOMCPHOCTH

1.7

pemiate pacuéTHbele 3aJauyu (omuparouiyecss Ha cucremy u3z 2 — 3
YpaBHEHHUI), WCIONB3Ys] 3aKOHBI ©  (OPMYJBI, CBS3BIBAIOLINE
¢dbusznyecKkue BETUYMHBI: Ha OCHOBE aHallu3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISl pelIeHusi, MPOBOJUTh PAacCUYEThl U OLIEHUBATh PEATUCTUYHOCTD

MOJIYYCHHOTI'O 3HAUCHUA (I)I/I3I/I‘-ICCKOI71 BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh MHpU HOMOIIU
(bu3MYeCKUX METOJIOB, MCIIOJb3Ys ONMCAHUE HCCIIEA0BAHUS, BBIAEIAThH
IIPOBEPSEMOE TPEAIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICOBAHUA, [EJIaTh BBIBOABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOJNTH OIBITHl M0 HAONIOMCHUI0 (U3NYSCKUX SBICHHA WA
(bU3MYECKUX CBOWCTB TEN: CAMOCTOSITENIBHO COOMpPATh YCTaHOBKY M3
M30bITOYHOTO Habopa 000pYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3yabTaThl, OPMYIUPOBATH BBIBOBI

1.10

1.11

IPOBOJUTH MpPH HEOOXOJMMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsieMOd BeTWYHHBI ((POKyCHOE
paccTosiHue coOuparomieil JuH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (U3MEPUTENBHOTO Ipubopa)

MPOBOJIUTh HCCJICIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIIOJIb30BAHUEM TPSIMBIX HU3MEPEHUM: IJIaHUPOBATH HCCIEI0BAHUE,
CaMOCTOSITEIbBHO COOWpaTh YCTAaHOBKY, (UKCHUPOBATH PE3YIbTaThI

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX BCJIMYMH B BHUJIC Ta6JII/IL[I/I




rpaduKoB, IenaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIIEIOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIUYUH:
IUTAHUPOBATh M3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH H3MEPEHUs, CIEAys MPEIJIOKEHHOW HMHCTPYKIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIy4CHHBIC

pe3yNbTaThl ¢ YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIN

1.13

1.14

CO6J'IIO,I[aTB ImpaBuja TEXHUKH 0e30macHOCTH Ipu pa60Te C

71abopaTOpHBIM 000pyIOBaHUEM

pa3nuyaTth OCHOBHBIC TNMPH3HAKH WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd, TOHKAs JIMH34, IJJAHETapHas MOJEIb aToMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O sAJpa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa UX ONUCAHUA, HCIOJIb3Ys
3HaHHUS O CBOWCTBaX (DM3MUSCKUX SBJICHHA H HEOOXOJIUMBIC

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIIBHBIX npuOopoB 51
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUH Y4eOHO-IPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl TOCTPOEHUSI N300pakeHUHN B MIIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOANUTH TpHUMEphl (HAXOAMTh HMH(OpPMAIUIO O MpUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KU3HM Juid  o0ecriedeHHs O€30macHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPAaHEHUSI 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IMOBCICHUA B OKPY)KE[}OH_[Cﬁ cpeac

1.18

OCYIIECTBIISATh MOUCK MH(POPMAIHN (PU3HUECKOTO COACPKAHUS B CETH
WNHTepuer, caMocTOsTENbHO (OPMYIHPYST TOUCKOBBIMA  3armpoc,
HAaXOOUTh TYyTU  ONPEHAECIEHUs]  JOCTOBEPHOCTH  ITOJYYEHHOU
nH(popManMi Ha OCHOBE WMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIHHBIX

HCTOYHHUKOB

1.19

UCIIONIb30BAaTh TMPH  BBIMOTHEHMHM YYE€OHBIX 3a/laHUil  Hay4dHO-
MONYJISIPHYIO JUTEPATYpPy (PU3HUECKOTO COJIepKaHUs, CIPAaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpPUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl MHGOPMAIIUU U3 OJIHOU




3HAKOBOU CUCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHBIC IIMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM M3 HECKOJIbKUX HCTOYHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO MPEACTaBIATh PE3yJbTaThl MPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW  JAEATENBHOCTH, TNPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3yYCHHBIN MOHATUHHBIN anmnapar u3y4aeMoro paszeia
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAlMEed ¢ y4ETOM

0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJHEHUN Y4EOHBIX MPOEKTOB M HCCIENOBAaHUIN (PU3NUYECKUX
IIPOLIECCOB PaCHpPEeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JIEUCTBUA W KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIJIaJ, B JEATENbHOCTb TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSABISIA  TOTOBHOCTh

pazpemiath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIET'O MHUPA

1.1

@duzuka — Hayka O TMpUpoAe. SIBICHHUS NPUPOJIBL.
dusnueckre  SBICHUA: MEXaHMYECKHE, TEIUIOBHIE,

QJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

Oduznyeckne BenuyuHbL. V3Mepenue  (uzmueckux
BenuuuH.  Dusmyeckue  npubopsl.  [lorpemnocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

1.3

1.4

1.5

ECTGCTBCHHOH&Y‘IHHIX MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/Ie,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THIIOTC3, 00BsACHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
Onucanue GpU3NUECKUX SBICHUN ¢ TOMOIIbIO MOJIENIEN

[TpakTyeckue paboOTHI:

###Par#HH#113mepenHne paccTOsIHUM.
###HPar###13mepenne 00bEMa KHUJIKOCTH U TBEPAOTO
Tena.

#H#Par###OnpeneneHue pa3sMepoB MallbIX Tell.
###Par###lI3mepenue  TemmepaTypbl NpU  [TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPhL

INEPBOHAYAIJIbHBIE CBEJJEHNA O CTPOEHNUN BEIIIECTBA

2.1

##H#Par#H###CTpoeHHe BELECTBA: aTOMBI U MOJIEKYJIbI, UX
pazMepbl.  OnbIThI,  JOKa3blBalOIIUE  JUCKPETHOE

CTPOCHUC BCUICCTBA

2.2

###Par###][Biokenne  vactui,  BemiectBa.  CBs3b
CKOPOCTH  JBWDKEHHS YacTUIl C  TEMIIepaTypoH.

BbpoyHoBckoe nBmxenue, muddysus

2.3

B3anmoneicTBre 4acTUI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC




###Par###ArperaTHple COCTOSIHHS BEILIECTBA: CTPOEHHUE

ra3oB, JKUJIKOCTEM M TBEPABIX (KPUCTAIUIMUECKUX) TEJl.

24 B3anmocBA3b MeXIy CBOWCTBAaMU BEIIECTB B Pa3HBIX
arperaTHeIX COCTOSIHUSIX M MX aTOMHO-MOJICKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUN BOBI
[TpakTrueckue pabOTHI:
###Par###01enka quaMerpa aToMa METOJIOM PSIOB (C
HCIonb30BaHueM pororpaduii).

2.6 #H##HPar###OneiTel 10 HAOJMIONEHUIO  TEIIOBOIO

pacuIMpeHust ra3os.
#H##HPar###OnpITel 0 OOHAPY)KEHUIO JCHUCTBHUS CHII

MOJICKYJISIPDHOT'O ITPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPaBHOMEPHOE JIBUIKEHHE
#H#Par###CkopocTsb. Cpennsis CKOpOCTb pu
3.2 HEPaBHOMEPHOM JIBW)KeHUU. Pacuér myTtu U BpeMeHu
JIBU)KEHUS
SIBnenune uHepuuu. 3akoH MHepuMU. B3aumoneincrtsue
33 T€J KaK NMPUYMHA U3MEHEHHUS! CKOPOCTU JIBHIKEHUS Tell.
Macca kak Mepa UHEPTHOCTH Teja
14 ##H#Par###lnotHOoCTh BemlecTBa. CBsSI3p IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJ B €IMHULIE 00BEMA BellleCcTBa
3.5 Cuna Kak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell
16 Cuna ympyroctd u 3akoH ['yka. M3mepenue cuibl C
' IIOMOUIBIO AUHAMOMETPA
37 ###Par#HH#IBnenne Tarorenus u cuwia Tsoxkectd. Cuna
' TSDKECTH Ha ApYyTux IaHeTtax. Bec Tena. HeBecoMocTs
38 Cuna tpeHusa. TpeHHE CKOJIBXEHUS M TPEHHE IMOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 ###Par###Cnoxenne cuji, HaMpaBJICHHBIX 110 OJHOU
' npsMoi. PaBHoIelCTBYIOIIAs CUIT
3.10 [TpakTuyeckue paboOTHI:




3.11

3.12

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO  JIBUXKEHUS
(mapuka B OKUAKOCTH, MOJEIU  DIIEKTPUIECKOTO
aBTomMoOmIIE u Tak janee). OmnpeneneHue cpenHen
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapukKa T0
HAKJIOHHOM  1uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOILIHE
3aBUCUMOCTh pacTsDKeHUs (medopmaiiuu) mpy>XKHHbBI OT
NPWIOKEHHON  cuibl.  OTBITEL, JEMOHCTPUPYIOIINE
3aBHCHMOCTb CHJIBI TPEHHUSI CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

®Ou3ndecKue SBICHUS B Ipupoac: NpuMEpPbl ABUKCHUA C
Pas3iIM4HbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IICP'ICTBPIG CHUJIbI TPCHUS B ITPUPOAC U TCXHHUKE

TexHuYecKre yCTpoMCTBA: TMHAMOMETP, OAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

+ YBEITUYCHUS JaBICHUS
42 JlaBienue raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEeMIEPATypPhI
43 [lepenavya naBneHus TBEPABIMU TENAMHU, KUAKOCTIMU U
' razamu. 3akoH [lackains. [THeBMaTHYECKHE MAIITUHBI
3aBUCMMOCTh  JIaBJIGHUSI KUJAKOCTH OT  TJIyOWHBI.
4.4 I'unpocraTudeckuii mapagokc. CooOIiaromuecs cocybl.
[M'uapaBnuyeckre MEXaHU3MBI
AtMocdepa 3emnu u armocdepHoe naBieHue. [Ipuannbl
15 CYIIIECTBOBaHUS BO3AYyIIHOW o000mouku 3emun. OMbIT
' Toppuyennu. 3aBUCUMOCTH aTMOC(HEPHOTO TaBJICHHS OT
BBICOTHI HaJl YPOBHEM MOPS
» N3smepenne armocdepnoro napnmenus. I[IpubGopsr miis
' U3MepeHHs aTMOC(HEPHOTO AaBIICHUS
JlelicTBUE XUIAKOCTH M Ta3a Ha NOTPYXKEHHOE B HHUX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InmaBanue Ten. Bo3ayxorninaBanue




4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCMMOCTM Beca Tela B BOJAE OT
o0béMa MOrpYy:KEHHONH B JKUIKOCTH YacTH TeJja.
OmnpeneneHye BbITAIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH HA
TE€No,  NOrpyx€éHHoe B  kuiakoctb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKMBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLLIECH
CWJIBI, IEUCTBYIOIIEH Ha TEJIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOW B XKUJKOCTh YaCTH Te€Ja U OT INIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOAKA WU ONpEAeIICHHE €€

rpys3omnonb €MHOCTH

4.10

dusnyeckue  ABICHUA B IPUPOJE: BIIASIHUE
aTMoc(hepHOro JaBJICHHS HA )KUBOW OpPraHU3M, TUTABAHUC

pBIO

4.11

TexHuueckue YCTPOHCTBA: COOOILAIOIIMECS COCYbI,
YCTPOMCTBO BOJONPOBOJA, THJPABIMYECKUN Ipecc,
MaHOMeTp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomerp

PABOTA, MOITHOCTbD, DHEPTUA

5.1 Mexanunueckas pabota
5.2 Mexanndeckas MOIIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' m10ckocTh. [IpaBuio paBHOBecHs pblyara
54 [IpumeHneHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omotoe  mpaBuio»  MexaHuku.  Koaddunment
5.5 I10JIE3HOTO NeNCTBUS MEXAaHHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanpHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernyeckas sHeprus
sg ITonHass mMexaHudeckas SHEPrusl. 3aKOH W3MEHEHUs HU
' COXpaHEHMs] MEXaHNYECKON IHEPTHH
5.9 [TpakTueckue paboThI:




###Par###Onpeneneaue pabOTBHl CHIIBI TPEHUS TIPH
PaBHOMEPHOM JBM)KEHMM Tejla [0 TOPU3OHTAIBHOMN
noBepxHocTu. VccnenoBanue ycimoBuii paBHOBECHUS
ppiuara. HM3mepenue KIIJI HakJIOHHOM IIJIOCKOCTH.

I/ISYLIGHI/IC 3aKOHa COXpaHCHUA MEXaHUYEeCKOMH OHEpIrun

dusnyeckue SABJICHUS B npupoac: pbHaru B TEIC

5.10
4esioBeKa
TexHudyeckne yCTpOMCTBA: pblYar, IOABUXKHBIA H
5.11 HETOJABMKHBIM OJIOKW, HAKJIOHHAs IJIOCKOCTh, MPOCTHIC
MEXaHHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsieMble 31eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KHHETHYECKON
61 TEOPUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
' MoJieKyn.  OmBITBI,  TOATBEPKIAIOIMINE  OCHOBHEIC
MTOJIOKEHHSI MOJIEKYISIPHOKMHETUIECKON TeOpUH
Mopnenn  TBEpAOro, JKUAKOTO U ra3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucramnmueckue u amopdHbie
Tena
OObsiCHEHNE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOPHH
6.4 CMaunBaHUWe U KallWJUISIPHBIC SBICHUS
6.5 TemioBoe paclIupeHue U cxxaTue
66 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBM)KEHHSI YaCTHUI]
67 Buytpennss sueprust. Crioco0bl H3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeaya U copepiieHue padoTbl
6.8 Buasl Tennonepenauu: TEIIONPOBOJHOCTb, KOHBEKIIHS,




U3IIyYeHHUE

KomnuectBo  Temmorel. VYaenbHasd — TEIIOEMKOCTDH

6.9
BELIECTBA
TemmooOMeH U TemJIOBOE paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
611 [1naBneHue U OTBEpAEBaHUE KPUCTAUINYECKUX BEILIECTB.
. VY ienpHas TEaoTa NaBJICHUS
[TapooOpa3zoBanue u  KoHJeHcanus. Mcmapenue.
610 Kunenne. VYnenpHas  Temiora  mapooOpa3OBaHHUS.
. 3aBUCUMOCTh TEMIIEPATypbl KUIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeibHas TEIJI0Ta CrOPAHUS
[MpuHnumel  pabothl  TeruioBbiX  asurarenei  KITJ]
6.15 TEIUIOBOTO ABUTarens. TersoBble ABUraTeld W 3alluTa
OKpYKaroIen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
mporueccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITl 10 OOHAPYXKEHUIO JIEHCTBHUS CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUSL.
##H##Par#H###OnbITEl 10 BBIPALIUMBAHUIO  KPUCTAIIJIOB
MOBAapPEHHOM COJIM WM caxapa.
###Par###OnpITel 10 HAONIOACHHWIO  TEIJIOBOTO
617 paciIvpeHus ra3oB, )KUJIKOCTEeH U TBEPABIX Tel.

###PartH##Onpenenenue naBlieHUs] BO3ayXa B OayuioHE
HIpuIa.

#H##Parf##0OnbITbI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH
JABJICHUS BO3JyXa OT €ro o0bEéMa W HarpeBaHUs WU
OXJIAXKICHHUSI.

###Par###] IpoBepka runoresbl JUHEHHONW 3aBUCHMOCTH

JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON




6.18

TpyOKe OT TeMIepaTyphl.

###PartH##Habmonenne M3MEHEHUS BHYTpPEHHEH
SHEPTHM Tejla B pe3yJbTare TeIuionepeaadn U padoThl
BHCIIHUX CHIL.

###Par##lccnenoBanre SBJICHUS TEIUIOOOMEHA TIpH
CMEIIMBAHUU XOJIOJHOM U TOpsSUEH BOJIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM IIUIUHAPOM.

###Par###Onpenenenue yIEIbHON TEIIOEMKOCTH
BEIIECTBA.

###Part##ccnenoBanue mpoiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/yXa.

#H##Parf##0OnpeneneHue yaelIbHOW TEIUIOTHI IJIABJICHUS

JbpAaa.

Ousnyeckue SABICHHUS B MPUPOAE: TOBEPXHOCTHOE
HaTSOKEHHE W KaNWUISIPHBIE SBIEHUS B MPHUPOJE,
KpUCTaJUTBI B Ipupoze, u3inydenue CoiHIa, 3aMep3aHue
BOJIOEMOB, MOpPCKHUE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWMCTBA:  KalWJUIAPBI, MPUMEPHI
HCIIOb30BAHUS KPUCTAIIOB, JKUJIKOCTHBIH TEPMOMETD,
JaTYUK TEMIIEPATypbl, TEPMOC, CUCTEMA OTOIUICHUSA
JIOMOB, THTPOMETpPbI, NCHUXPOMETpP, IMapoBas TypOuHa,

ABUTATCJIb BHYTPECHHCTO CrOpPaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexrpuszanus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsioB
B3aumoneiictBue 3apsokeHHbIX Tenl.  3akoH  Kyrona

7.2 (3aBHCHMOCTB CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TN OT
BEJIMYMHBI 3aPsI/I0B U PACCTOSIHUS MEXTY TEIaMH)

73 Onextpudeckoe nose. Hanpsk€HHOCTb JIEKTPUUECKOTO

noss. lIpyHoun cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIEMEHTapHBIN

7.4 anekTpuyeckuit 3apaa. Ctpoenue aroma. IlpoBoaHuku n
JTUAJIEKTPUKU
7.5 3aK0H COXpaHEHUsI AIEKTPUIECKOT0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYIIECTBOBAHUS
' 3JIEKTPUUYECKOTO TOKA. ICTOUHUKYN OCTOSIHHOTO TOKA
HevictBust 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
Onektpuueckass nenb. Cuna ToOKa. OJNEKTPUYECKOE
7.8
HaIpspDKEHUe
79 ConpoTuBieHue MIPOBOJIHUKA. VaensHoe
' COTIPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma a1 ydyacTka uenu
[TocnenoBarenbHOE W THapajjIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGota u MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
713 DONeKTpUuecKue Lenu U MOTPEeOUTENH SIEKTPUUECKON
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrossHHbIE MarHuTHl. B3amMopnencTBuE MOCTOSHHBIX
7.14
MarHuTOB
715 MarauTtHoe mone. MaruuTHoe moje 3eMiid U €ro
' 3HAYeHHe I )KU3HU Ha 3eMIie
716 OmneiT Dpcrena. MarHuTHOE MOJE IEKTPUUYECKOTO TOKA.
' [IpuMeHeHne PJEKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE HA MPOBOJHUK C TOKOM.
17 DNeKTpOABUTATENIb TIOCTOSSHHOTO TOKa. Vcmons3oBaHme
' JJIEKTPOJIBUTATENEH B TEXHUYECKMX YCTPOMCTBAaX M Ha
TpaHcnopTe
7.18 OnbiTel  @apaged.  SBieHUE  BIEKTPOMATHUTHOM




naaykuuu. [Ipasumno Jlenna

DIEeKTPOTreHepaTop. CriocoOsr MOJTY4CHUS
7.19 3JIEKTPUYECKOU SHEPIuMu. DNEeKTPOCTaHIIUU Ha

BO300HOBJISIEMBIX HCTOUHHUKAX YHEPIUU

[IpakTuueckue padbOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TEJl HHIYKIUEH

Y IIPU COTIPUKOCHOBEHUH.

UccnenoBanue pAeicTBUS SIEKTPUUECKOrO IOJIA HA

MIPOBOHHUKY ¥ TUIJICKTPUKH.

COopka u mpoBepka pabOTBI SJICKTPHUSCKON Ienu

MOCTOSIHHOTO TOKA.

W3mepenue u perynupoBaHue CUIIbI TOKA.

N3mepenue u perymmpoBaHue HAMPSHKCHHSI.

HccnenoBanme 3aBUCHIMOCTH CHJIBI TOKA, HYIIETO Yepes

PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOpPA U HANPSKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOTIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, IO MTOTIEPEYHOr0 CEYCHUS U MaTepuaa.

IIpoBepka mpaBwiia CJHOXEHUS HaNpsHKEHUM NpuU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia As CHJIbI TOKa MpU MapajuieIbHOM
coeMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOThI
NIEKTPUYECKOTO TOKA, HIYLIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH — DJIGKTPUYECKOIO  TOKa,
BBIJIETIAEMON Ha pe3uctope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, MAYLIETO YEPE3 JAMIIOUKY, OT HANpSKEHUS
Ha Hell. Onpenenenue KII/I narpeBarens. MccnenoBanue
MarHUTHOTO B3aUMOJICHCTBUSL TOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TMOJISI IOCTOSIHHBIX MarHUTOB MPU
uxX Oo0beAMHEHUM U  pasjeneHud. VccriemoBaHue
JENCTBUS DJIEKTPUYECKOTO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  CHJIBI




BSaI/IMO,Z[eI\/'ICTBI/IH KaTyllKu ¢ TOKOM U MarouTa OT CHJIbL
TOKa MW HaIpaBJICHHUA TOKa B KaTYyIIKE. HBy‘ICHI/IC

ﬂCﬁCTBHﬂ MArduMTHOIO II0JII Ha IPOBOAHHUK C TOKOM.

Koncrpynposanue u U3y4YeHUE paboThI
3IIEKTPOABUTATEII. N3mepenue KITA
3JEKTPOJIBUTATEIbHON  YCTaHOBKH. OnbIThI o

HUCCIICOOBAHUIO SABJICHUSA BHGKTPOMaFHHTHOﬁ HHAYKIHUU:
HCCIIENOBAaHUE M3MCHEHHN 3HAa4YCHUS U HaIlrpaBJICHUA

WHAYKIIMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHUS B TMPUPOJE: DICKTPUUECKHE
SBICHUST B  aTMocdepe, IJIEKTPUYECTBO  SKHBBIX
OpPraHM3MOB, MarHUTHOE ToJje 3eMiu, JApeild MmoICcoB,
POJIb MArHUTHOTO TOJISL IJIS J)KU3HU Ha 3emuie, MOJspHOe

CHAHUC

TexHuueckue yCTpoMcTBa: 3JIEKTPOCKON, amIepMerp,
BOJIBTMETP, PEOCTAT, CUETUUK DJICKTPUUYECKON 3HEPruH,
AJEKTPOOCBETUTENbHBIE ~ NPUOOpBI,  HarpeBaTeiIbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMArHUT, JJIEKTPOJIBUraTEllb

MMOCTOAHHOI'O TOKA, TCHEPATOP IMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
Konx sanemenrta [IpoBepsiembie 2IEMEHTHI COAEPIKAHMS
pasznena
MEXAHUWUYECKUE SBJIEHUA
Mexannueckoe JaBHKEeHHE. MarepuanbHas —TOYKA.
. Cucrema orcuéra
g 8.2 OTHOCHUTENHEHOCTD MEXAHUUECKOTO ABIKECHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEWHOE JBUKEHUE
###Par##HepaBHOMepHOE NMPAMOJIMHENHOE TBUKEHHE.
8.4 CpenHsis ©  MIHOBEHHass CKOpPOCTb  Tejla  IpHU

HCPpaBHOMCPHOM ABHKCHUU




Yckopenue. PaBHOyCKOpEHHOE NPSAMOJIMHEHHOE

8.5
JBUKEHUE
8.6 ###Par###CroOonnoe nagenue. OnbiTel ["anunes
###Par###PaBHoOMEpHOE JBUKEHUE IO OKPY>KHOCTH.
8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YCKOPEHHE
8.8 [TepBeriit 3akon HproToHa
8.9 Bropoii 3akon HetoTona
8.10 Tperuii 3akon HeroTtoHa
8.11 H#HH#H#Par###] [puHuun cynepno3uinuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
#H##Parf##Cuna TpeHus: CUJla TPEHUSI CKOJIbXKEHUS,
813 cujia TPEHUs TMIOKOS, IPYTUe BUIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMUPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
Jewxenue  1utaner  Bokpyr  Comnma.  Ilepsas
815 KocMu4ecKasi CkopocTb. HeBecomMocTh U nieperpys3ku
PaBHOBecue MaTtepHaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
8.16 oo
###Par###PaBHoBecre TBEPIOTO Tella C 3aKPEIUIEHHON
817 oCbl0 BpauieHus. MomeHT cuibl. LleHTp Tsbxectu
8.18 Nmnynsc Tena. U3menenue uMiynsca. MIMmynsc cumsl
8.19 3aKOH COXpaHEHMsI UMITYJIbCA
8.20 #H##Par###PeakTUBHOE JBUKEHUE
8.21 Mexanunueckas paboTa U MOIIIHOCTb
PaGora cun T1sbkectH, ynpyroctd, TpeHus. CBs3b
822 SHEPTUU U PabOTHI
[loTeHuuanpHass SHeprus Tena, MOJHATOIO  HaJ
823 ITOBEPXHOCTHIO 3EMIIH
8.24 [ToTeHumanpHast SHEPTHS CKATON MPYKUHBI
###Part##Kunetnueckass  sHeprusa.  Teopema o
825 KUHETUYECKON SHEpruun
8.26 #H##Par###3aKkOH COXpaHEHNsI MEXaHUYECKOW SHEPTUH




8.27

8.28

8.29

[IpakTraeckue pabOTHI:

Omnpenenenne CpeaHE CKOPOCTH CKOJBKECHHS Opycka
WIM JIBIDKEHUS IIapuKa [0 HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue yCKOpPEeHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH
PaBHOYCKOPEHHOM JIBH>KEHUU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JNBUKEHUHM O€3 HadallbHOM CKOpPOCTHU MYTH OTHOCSATCS
KaKk psag  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKHA BPEMEHH OMHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHUSI CKOJIBKCHHS
OT cCcuibl HOpMalbHOTO JdaBieHusa. OmnpeneneHue
KOdpUIIMEHTa TpPEHUs CKOJkKeHus. OmnpenencHue
*KECTKOCTU mpyKuHBL. OmpeneneHue padOThHl  CUIIBI
TPEHHsI TIpU PABHOMEPHOM JIBIDKCHHUH Tejla IO
TOPU30HTANILHON ToBepxHOCTH. Ompesnenenue padbOTHI
CUIIBI  yOPYroCTH  IIpU  HOABEME  Ipy3a  C
UCTIONB30BAaHUEM  HEMOABM)KHOTO M MOABHYKHOTO

0JIOKOB

®u3nYEeCKUe SIBJICHUS B MPUPOJE: NMPUINBBI U OTJIUBBI,
nBkeHue 1iaHeT COJIHEYHOM CHUCTEMBI, PEaKTHBHOE
JIBH)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJOMETP, JATYUKH

IMOJIOKCHUA, paCCTOAHHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nBukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJIeOaHU: TIEpUO/I, YacTOTa, aMILJIUTY1a
09 Maremaruueckuit u IIPY>KUHHBIN MasiTHUKHU.
' [IpeBpaiienue suepruu npu KojaedaTeIbHOM ABHKEHUN
. 3aryxatomue kosiebanus. BwIHYyXaeHHBIE KOJIeOaHMUS.
' Pe3onanc
Mexannueckre BosIHbI. CBOMCTBa MEXaHMUYECKUX BOJIH.
9.4 [IpononbHBIE W MONEpeYHbIe BOJHBI. [[TMHA BOJHBI U

CKOpOCTb €€ pacrnpocTpaHeHUsl. MeXaHn4EeCKHUE BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5 3ByK. ']poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 HNudpa3Byk u yinbpTpa3ByK
[IpakTraeckue pabOTHI:
Onpenenenne 4YacTOThl M THepuoAa  KoyeOaHWit
MaTeMaTHYeCKOTIO MasTHHKA.
Onpenenenne 4YacTOThl M THepUoAa  KoyeOaHWt
MPY>KUHHOTO MasITHUKA
97 HccnemoBanne 3aBUCUMOCTH — TiepHofa  KoJjeOaHui
' MOJBEIIEHHOT0O K HHUTU TIpy3a OT JUIMHBI HHTH.
HccnemoBanne 3aBUCUMOCTH — TiepHoAa  KoJjieOaHW
MPYXKUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuoaa KOJIcOaHui rpysa,
MOJIBEILIEHHOTO K HHUTHU, OT MAacChl Ipy3a U >KECTKOCTHU
pYyXUHBL. M3Mepenne yckopeHus CBOOOHOTO TaICHUS
duznyeckue SBICHUS B MPHUPOJE: BOCIPUITHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
I[yHaMH, X0
99 TexHuyeckue yCTpOMCTBA: 3XOJOT, UCHOIH30BAHUE

yIIBTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMATI'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ixana >7€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMariuTHas npupoja ceera. CKOpOCTb CBeTa.

' BonHoBEIE cBOlICTBA CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MIOMOIIIbI0 MOOMIIBHOTO TeneoHa
dusnueckue SBIEHUS B TpUpoAe: OHOIOrHYecKoe

10.5 JENCTBHE BHJIUMOTO, yIBTPaPHUOIETOBOTO nu
PEHTT€HOBCKOTO U3Iy4EHUM

10.6 TexHnueckue yCTpOMCTBA:! UCIIOJIb30BaHUE

OJICKTPOMAardMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBBIE ABJIEHNA

11.1 JlyueBas mozenb cBeta. ICTOUHUKY CBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHHUE CBETA
113 Ortpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
' cBeTa
114 [Ipenomiienne cBera. 3aKOH IIPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTpaKEHHE CBETa
11.5 Jlunza. Xop jiydeii B IMH3E
116 Ontuueckast cucrema ¢oroanmnapara, MHKPOCKONA M
' TeJecKoIa
17 I'maz kak onrtuyeckas cucrema. bInM30pykocTh u
' JAJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
' CrnosxeHue CieKTpaiabHBIX IIBETOB. Jlucnepcus ceTa
[IpakTuueckue pabOTHI:
###Part##lccnenoBanue 3aBUCUMOCTH yriia
OTpa)KE€HHUs CBETOBOIO JIyda OT YIJIa MaJICHUS.
#H##Par#Ht#l13yuenne  XapakTepuUCTHK  M300pakeHus
IIpeIMETa B INIOCKOM 3€pKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yriia
MpEJIOMJICHUS CBETOBOrO Jy4ya OT yIJla MaJeHHUsl Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par###lonyuenne M300paXeHUH C  MOMOIIBIO
coOMparoIe TUH3HI.
###Par###Onpenenenne  (QOKYCHOIO pacCTOSHUS U
ONITUYECKOM CUITBI COOMpArOIIEeH JTUH3BL.
##H##Par###OnbITEl 10 pa3joKeHUIo Oeynoro cBera B
CIIEKTD.
###Par###OnBITEI IO BOCHPHUSATHIO IIBETA MPEIMETOB
P UX HAOIOJICHUH Yepe3 IIBETOBbIE (PHIBTPHI
®dusnueckue sBieHUs B mpupoje: 3atMeHus CoiHia u
11.10 JlyHbl, 1IBEeTa TEJ, ONTHUYECKUE SIBIIEHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmapar, ONTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE SABJIEHUA
121 OmnseiTel Pezepdopna u manerapHas Mojeib aToMa.
' Mogens aroma bopa
122 Hcnyckanue U MorjioueHue cBera aToMoM. KBaHTHI
' JIuneliyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenune aromHoro sapa. HykinonHas Monenb
' aTOMHOrO siapa. M3oronsl
15 PannoaktuBHbie mnpeBpamenus. [lepuon mnomypacnana
' ATOMHBIX SIJIEP
126 SnepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsiiOBOTO U
' MacCOBOI'0 YUCE
12.7 DHeprus CBA3U aTOMHBIX sifep. CBsi3b MacChl U SHEPTUU
128 Peakuuu cunresa u genenus saep. VICTOUHUKU SHEPTUH
' ConHua u 38€311
12.9 Snepnasg osHepretuka. JleMcTBHME — pPaaMOAKTUBHBIX
' M3JIYYCHUH Ha )KUBBIE OPTaHU3MBbI
[IpakTuueckue padbOTHI:
Habmronenne CHOMOMIHBIX M JTHUHEHYaThIX CIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEKOB: U3MEPEHHE SHEPTUU YACTHULIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusim).
N3mepenue pagnoaktuBHOro (hoHa
®dusnueckue SBIEHUS B NPHUPOJAE: €CTECTBEHHBIN
paaTuoOaKTUBHBIN don, KOCMHYECKHUE Ty4H,
12.11 PagUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAIIOB,
JICUCTBUE PAAMOAKTUBHBIX H3JIYYEHH Ha OPraHU3M
YyeJnoBeKa
1219 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIMBUyaIbHBIN JO3UMETp, KamMepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJbHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOr0 ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

[lonumanue ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHUPOBAHHOCTb 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poau (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyeckux 3HaAHUH M MX POJIM B LIEJIOCTHOH €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeXHbIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT I

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TMOJE), O JBIXKCHHH Kak
croco0e CyIIeCTBOBaHUSI MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTPOEHHS BEIIECTBa, O (U3MUECKON CYIIHOCTU SIBICHUHU NPUPOJBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJIEHUS IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SIBJIICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

Bnanenne ocHOBaMM MOHATHMMHOIO amnmapara ¥ CHMBOJHUYECKOIO
A3blKa (PU3UKHU W UCIOJBb30BaHUE UX JUISl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

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

Bnagenue ocHOBaMHM METOJOB HAydyHOTO TIO3HAHHUS C Y4ETOM
CcOOJIOIEHHsT TPaBIJI O€30MAaCHOTO TpyJa: HaOmrofeHuEe (HU3HUIECKUX
SIBJIEHUM:

YMEHHE CAMOCTOATEIbHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 00OpYAOBAaHUS MO MHCTPYKIMH, OMHCHIBATH XOJI
OTIBITA U 3AMMCHIBATD €0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NYECKUX BEIUYUH:
YMEHUE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaUEHUE BEIMUYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJCHUE  HECIOXHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEJOBAHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKLUUHU,  IPEICTaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

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

00BIACHEHHS (1)I/IBI/I‘ICCKI/IX IMpoueccoB

YMmeHne oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE CUTyallMd MpPaKTHUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh TPUUMHHO-CJIEICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOIl Ha U3YUYEHHbIE CBOMCTBA (PU3MUECKUX

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

VYMmeHue pemarb pacuéTHble 3agaun (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OpPMYJBI, CBS3BIBAIOIINE  (U3UUECKUE
BEJIMYMHBI, B YaCTHOCTH, 3alHCHIBATh KpPATKOE YCJIOBUE 3a/1ayH,
BBISIBIISATh HEJOCTAIOIINE JIaHHBbIC, BBIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXOAUMBIE ISl €€ pelIeHus], UCIOJIb30BaTh CIIPABOYHEIC TaHHbIE,
IPOBOJUTH PACUYETHI U OIEHHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HAa4YeHUs1 (PU3MUECKON BEIMYMHBI; YMEHHUE OMpPEIeIsATh Pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCJIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3aJa4n

YMeHHue XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ysl 3HAHUS O

CBOMCTBAaX (DU3MYECKUX SBICHUW W HE0oOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHe UCHONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHON KM3HM JJIs1  oOecreueHHss O€30HMacHOCTH — NPHU
oOpamieHUd ¢ OBITOBBIMH ~ TNIpUOOpaMH W TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAloIIeH cpele; MOHUMAaHUE
HEOOXOJUMOCTH TMPHUMEHEHHS JOCTIKCHUNA (H3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHMsT M MNPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKAaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JIOCTOBEPHOCTh
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3nM4ecKoro cojep:KaHus, CIPaBOUYHbIE MaTepUalbl, PECYPChl CETH
WutepHer; BiageHue 0a30BbIMH  HABBIKAMH  IpeoOpa3oBaHUS
uHpOpMaLMd M3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIYIO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCBbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUYECKUE SABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. CuctemMa  OTCUETA.
' OTHOCUTENBHOCTD JIBHXKCHHS
PaBHOMepHOE U HepaBHOMepHOE JBMxKeHue. Cpennssi ckopocTh. Dopmyna s
1.2 BBIYMCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMepHOE TIPSAMOJIIMHEMHOE IBMKEHHUE. 3aBUCUMOCTh KOOPAMHATHI Tejda OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IPSIMOJIMHEUHOIO IBUKEHUS:
13 (1) =x,+ut
I'padmuku 3aBUCHUMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, MPOEKIIUN
MepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATHI Te€Jda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEHHOTO JIBH>KCHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl JUISI TPOEKIMU TEepEMEIIEHUs, MPOCKIIUA CKOPOCTH W TPOEKIUU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JBUKEHUU:
2
1.4 .sx(r)=vﬁx-r+ax-%.
U_r('f) =Upy T4, 1,
a,(f)=canst,
Ql.‘c2 - lel :zaxsr
I'padmkn 3aBUCHUMOCTH OT BPEMEHH MJi MPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepPEMEIIEHUs, KOOPJAWHATHI TIPH PABHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBUJKEHUU
CBoboanoe manenne. DopMysbl, OMUCHIBAIOMINE CBOOOJHOE IMAJIEHUE Tea TI0
1.5 BEePTHKAIH (JBWKEHHWE Tela BHHM3 WIM BBEPX OTHOCUTEIHHO TOBEPXHOCTH

3emnu). ['paduxu 3aBuCUMOCTH OT BpeMEHH /s MPOEKLUUH YCKOpPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATHI IpH CBOOOJHOM MaJeHUM Teja 10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBWKEHHUs Teja 10 OKpyxkHocTtu. HampaBienue
CKOpOCTH.

@opmysia sl BBIYUCICHHS CKOPOCTH 4YE€pe3 pajnyC OKPYKHOCTH U MEPHUOJ

oOparreHus:
2nR
L=
T

LlenTpocTpeMuTenbHOe ycKopeHue. HampaBiieHue IeHTPOCTPEMUTENHLHOTO

yckopeHus. @opmyiia il BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. = L
R
®dopMyita, CBSI3bIBAIOIIAS IEPUO] 1 YACTOTY OOpaIeHUS:
1
1.' _—
T
Macca. [Inotaocts BemectBa. @opmyiia sl BBIYUCICHUS TTIOTHOCTH:
o= m
1.7 V
1.8 Cuia — BektopHas puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHarnpaBeHHOCTh BEKTOpPa YCKOPEHHUsI TeJla U BEKTOpa CHIIBI, ICHCTBYIOIIECH Ha
TEI0
B3aumoneiicteue tein. Tpernii 3akoH HeroToHa:
1.11 F 21 _Fl—>2
12 TpeHue Mokosi U TPEHUE CKONIbXKEeHUs. DopMyrna JJisi BBIYUCICHUSI MOIYJISI CUJIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heympyrue nedopmanuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

m, -,
F=G L1 _2
R
Cua TsokecTd. Y CKopeHre CBOOOIHOTO M eHus.
®dopmyna ISl BBIYUCIIEHUS CUIIBI TSDKECTU BOJIM3H noBepxHocTH 3emiu: F = mg.
JIBmxenue ranet Bokpyr Couniia. [lepBas kocMu4ecKasi CKOPOCTb.

HesecoMocTs u neperpysku
Hmnynbe Tena — BekTopHast pusnyeckasi BeIHUMHA.
D=mi

I/IMHYJ'IBC cucTeMbl Ten. U3MeHeHne HUMITyJIbCaA. I/IMHYJ'H:»C CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs 3aMKHYTOM CUCTEMBI TEN:
Dp=myU i,y =const
PeakTuBHOE IBHKEHUE

Mexanudeckas padora. @opMyina JJisi BEIYUCICHUS pabOThI CUIIBI:

A=Fsooscx

MexaHn4decKkas MOIIHOCTb:

=24
I

1.18

Kunernueckas n MOTCHIMAJIbHAsA SHEPIUsl. d)opMyna JJIs1 BBIYUCIICHU S

KUHETHISCKOMN OHCPIUU:

H!Uz
Ep=—r

Teopema o kuHeTHueckou sHeprun. Gopmysa i BBIYUCICHUS TOTCHIMAIBHON




SHECPIruu TC€jia, MOAHATOIO

HaI 3eMIIEH:

E,=mgh

Mexanndeckas OHECPIu-i:

E=E;.+E »

119 3aKOH COXpaHEHUs1 MEXaHN4eCKOH 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHWYECKOM IHEPIUU B OTCYTCTBHE CWII TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPY HAJTUUUK CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Peryar. MomenT cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M +..=0

1.20

[ToaBuxHbIN 1 HeTOABXKHBIN O0510KK. KITJ[ mpocThix MexaHH3MOB,
A‘S&TI:E"IBEE&H

JlaBnenue TBEPAOrO TeEna.

@opMyita Il BBIYMCIICHUS 1aBJICHHs TBEPIOTO Tena:
F

P=—-
101 JaBnenue raza. ATMocgepHoe AaBlICHHE.
. I'mppocTaTdeckoe 1aBI€HUE BHYTPH KHJIKOCTH.

dopMyina 151 BBIYUCICHUS 1aBJICHUS] BHYTPH KUIKOCTH:

P=pgh+ D,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. QPopMmyna Ajig ONPEAEICHUS BBITAJKUBAIOLIEH CHIIBI,
JICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

1.23

F_jlm_ =pgV

VcnoBue nnaBanus tena. [InaBanme CyI0B M BO3QYyXOIlJIaBaHUEC




1.24

1.25

Mexanudeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KOJIeOaHMMA.

dopmyrna, cBA3bIBaIONIAst YACTOTY U MEPUOJ] KOJIEOaHUI:

MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHepruu npu

KoJIe0aTeIbHOM JABHXKXCHUU

1.26

3aryxaromue konebanus. BeinyxxaeHnsie konedanus. Pezonanc

1.27

1.28

MexaHn4decKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCUYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PAaCIpPOCTPAHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

IByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

1.30

Ipaxmuuyeckue pabomul

N3MepeHnne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KOI(PPUIMEHTa TPEHUS CKOJBXKEHHUS; paOdOThl CHJIBI TPEHHSI, CHIIbI
YIOPYTOCTH; CpEIHEH CKOPOCTH IBMKEHMSI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBHKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHu MPYKMHHOTO MasiTHUKA; MOMEHTa CHJIbl, IEHCTBYIOIIEr0 Ha phlyar;
paboThl CHJIBI YNPYTrOCTH MpPH MOIBbEME Ipy3a C MOMOILBIO HEMOABHKHOTO
0J10Ka; pabOThI CUIIBI YIPYTOCTH MPHU MOABEME I'py3a € HOMOIIBIO MOABUKHOIO
Omoka.

HccnenoBaHue 3aBUCUMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOTpYKEHHOM
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAIKMBAIOIIEH CHUJIIbI
OT Macchl Tela; CUJIbl TPEHUS CKOJIBKEHHS OT CHJIbI HOPMAJIbHOTO JIABJICHUS U OT
poJla TIOBEPXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B NPY)XUHE, OT CTENEHU
nedopmaruy TPy KUHBI;, YCKOPEHUsT OpycKa OT yrila HakJOHAa HAMpaBIISIONICH;
nepuoaa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
Kojie0aHu MPYXUHHOTO MasTHHUKAa OT Macchl Irpy3a M KECTKOCTU TNPYKUHBI,
UCCIIe/IOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHWH HHUTSHOTO MasTHHKA OT
Macchl rpy3a. [IpoBepka ycioBus paBHOBECHs pblyara

Qusuueckue sA61eHUss 6 npupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B )KMBOU M HEXKUBOM NPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKE, TPUIHWBBI W OTIHUBBI, JABHXXCHHUC IIJIAHCT ComHeuynon CUCTEMBI,




PEaKTUBHOE JIBUKEHUE JKUBBIX OPraHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSIHUE
atMoc(epHOro MaBJICHUS Ha XKWUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMH, 3EMJICTPSACCHUC, ceiicMuUJecKue BOJIHBI, IYHAMH, 3XO

Texnuveckue yCI’I’lpOlZCI’I’l6(l.' CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPpCHUA, OUHAMOMCTpP, IMOAIIWIIHUKH, PAKETBI, pblYyar, HOIIBH)KHBIFI n

HCHO,I[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MBI B 6BITy,

151 COOOIIAOIIUECS COCY/BI, YCTPOWCTBO BOJONPOBOJA, THAPABIMYECKHIA Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIJIOBBIE SABJIEHU A
OCHOBHBIE  TIOJIOKEHUSI  MOJICKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHUS

2.1 BemecTBa. Mojienu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BEIECTBA.
Kpucramnmmaeckue u amopdHbIe Tena

55 JIBuxkenne dyactuil BemiectBa. CBS3b CKOPOCTH JBWXKEHHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddy3us

2.3 CmauuBaHue ¥ KalWUISPHbIE SIBICHUS

24 TemioBoe paclIupeHue U cxaTue

2.5 TennoBoe paBHOBECHE

Y Buyrtpennsis sHeprus. PaGota u Termonepenaya Kak CHocoObl HW3MEHEHUS

' BHYTPEHHEHN YHEprun

2.7 Bunpl Tenonepegadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHUE
Harpepanme wu oxnaxnenue ten. KoaumyecTBO  TEmIOTHL. Y AeiabHAs
TEIUIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUS DHEPTUU B TEIUIOBBIX MpOIEccax. YpaBHEHUE TEIJIOBOTO
Oananca:

2.9
O +0, +..=0
Ucnapenne u kxoHnaeHcanud. V3meHeHHe BHYTPEHHEH SHEpPruuM B MPOLECCE

. UCMapeHuss M KoHAeHcauuu. KumeHwe IKHUIKOCTU. YJielnbHas TerioTa

' napooOpazoBanusi: L = Q/m

2.11 BnaxxHocts BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctasuzanus. 3MeHeHHe BHYTPEHHEH »HHEpPruu MpH

IJIaBJICHUU U KPpUCTAJUIM3AallNN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

BHyTpeHHsIs SHEpIHsl CropaHus TOIUIMBA. Y Ie/ibHAs TEIIOTa CrOPaHUs TOILINBA!
q=0/m

[Tpuniuns! paboTs! TermoBbix apurareneid. KIT/[ teroBoro apurarens

IIpakmuyeckue pabomul

N3mepenne yaenbHOM TEMIOEMKOCTH METAJUIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJIYYSHHOTO BOJOW KOMHATHOW TEMIEpaTypbl (QUKCHPOBAHHOMN
Maccbl, B KOTOPYIO OIIYUIEH HAarpeTblid IWIMHAP; KOJIMYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LMWIMHIAPOM, IOCJIE OIYCKaHHUS €ro B BOAY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYACJIbHOW TEIUIOTHI
IJIaBJICHUS Jbpja. MccinenqoBaHWE M3MEHEHHS TEMIIEpATypbl  BOABI  MPHU
Pa3IMYHBIX YCJIOBUSX; SIBJICHHUS TEIUIOOOMEHA MpPH CMEUIMBAHUM XOJIOJAHOW M

ropﬂqeﬁ BOJBI; IIpOoL€CCa UCIIApCHUA

2.16

Qusuueckue A6neHUsA 8 npupooe: TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHpoae, uznydenue CoiiHuIa, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHEesl, CHera

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIApbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
JKUJKOCTHBIM TEpPMOMETp, JaTUMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOIJICHUS
JIOMOB, TMUTPOMETpBI, IICUXPOMETP, MapoBas TypOuHA, ABUraTelb BHYTPEHHETO

CrOpaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
OnekTpu3anus Ten. /[Ba BUIa a3NeKTpUYECKUX 3apsa0B
B3anMozeiicTBue 3apsykeHHBIX Tell. 3akoH Kyiona

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaia

34

3.5

Onextpuueckoe mnone. HanpskxéHHocTh anekTpuyeckoro mnois. [IpuHnun
CYTIEPIO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudecknx 3apsaoB. JIeHCTBHE DIIEKTPUYECKOrO IO HA

QJICKTPHUYCCKUC 3apsAbl. HpOBOJIHI/IKI/I " JUIJICKTPUKU

3.6

ITocTosiHHBIN AneKTpUYecKUil TOK. JleficTBus 3nekTpudeckoro Toka. Cumia Toka.




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

:‘)J'IGKTpI/ILIeCKOC COIIPOTHUBJICHUC. yI[eJ'IBHOC OJICKTPHUICCKOE COIMPOTHUBIICHUC!

3.7 R = pl/S
18 3akon Oma jy1s yyactka snekTpudeckoi uenu: I = U/R
[TocnenoBarenpbHOE COETMHEHUE IPOBOAHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapayienpHOE COEAMHEHNE TPOBOIHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;:I=1+1; Rzi.
2 2 B
Cwmenranabie COeTMHEHUS TPOBOTHUKOB
Pabota u MmomHOCTh 351ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OmneiT Opcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHMKA C TOKOM. JIMHHHM
MarHUTHOM MHAYKLIUH
3.13 MaruuTtHOoe T1OJIe TOCTOSHHOTO MarHurta. B3auMoAencTBUE MOCTOSTHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenune snekrpoMarHuTHON MHAYKLUU. [IpaBuino Jlenna
Ipakxmuueckue pabomwl
W3mepeHre  JIEKTPUYECKOTO  CONPOTHUBIEHUS  PE3UCTOpA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI ANIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpm, naMnqua), OT HaIIPAKCHHA Ha KOHLIAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €TI0 IMOIIECPEUYHOT0 CCUCHHUA U

YACIBHOTO COIIPOTUBJICHUS.




[TpoBepka mpaBuia Ui 3JIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEeI0BATEIbHOM
COCIMHEHUHU TMPOBOJHHUKOB; MpaBWIA JJISI CUJIbI JJIEKTPUUECKOTO TOKa MpH

napajuieIbHOM COEIMHEHUU IPOBOJIHUKOB (PE3UCTOPHI U JITAMIIOUKA)

Qusuueckue sA61eHUs 6 nNpupooe: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Apeiid MOI0COoB,
POJIb MATHUTHOTO MOJISL 17151 )KU3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIEPMETpP, BOJBTMETpP, PEOCTAT,
CUCTYMK  DJICKTPUYECKOW  DHEPruHu,  DIEKTPOOCBETHUTEIbHBIE  MPHOOPHI,
3.18 HarpeBaTellbHbIC ANEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKUE
MPEAOXPAHUTENIM, DJICKTPOMArHUT, JJCKTPOJBUTATENb IOCTOSHHOTO TOKa,
TE€HEePaTOp MOCTOSSHHOTO TOKA
3.19 DnexkTpomMarHuTHbIe BOJHBL. [lIKkana 3meKTpoMarHuTHEIX BOJIH
3.20 JlyueBas monens cBeta. [IpsMonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus cera. [lnockoe 3epkaiio
3.22 [Ipenomnenue cBera. 3aKOH MPEJIOMIICHUS CBETA
3.23 Hucniepcus cBera
394 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' muH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
IIpakxmuueckue pabomoi
###Par#Ht#l13mMepeHrne ONTHYECKON CHIBI coOuparomeid JUH3bI, (OKYCHOTO
paccTostHUsI coOMparoIel TUH3bI (TI0 CBOWCTBY PaBEHCTBA Pa3MEPOB MpeaAMETa U
M300paxKeHusl, KOTJa MpeAMET PacloyioKeH B JBOMHOM (Qokyce), MmoKa3aTes
3.26 MPEIOMIIEHUS CTEKIA.
###Par###lccnenoBanue CBOMCTBa M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHH3bI, W3MEHEHHUs (OKYCHOTO PACCTOSIHHMSI JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yIja MPEeJIOMJIEHUs CBETOBOTO Jyya OT yria MaJeHus Ha
TPaHHULIE «BO3JIYX — CTEKJIO»
327 Quzuueckue asnenusi 6 npupoode: 3arMmeHuss ComHua u JlyHbl, 1BeTta Teul,
' ONTUYECKHE SABJIEHUS B atmMochepe (1BeT HeOa, pedpakius, pagyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBOJIBI
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydeHnus. Peakiuu anbda-u OGera-




pacmaja

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lranerapnas Mozenb atoma

4.3 CoctaB aroMHOTr0 sifjpa. M3oTornbl

4.4 [Tepuon monypacnaaa aTOMHBIX sSIAEP

4.5 SlnepHble peakiu. 3aKOHbI COXPaHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE
Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM PAJIMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, pPaJMOAKTUBHOE U3JIyYCHHE NPHUPOAHBIX MHUHEPAJIOB,
JIEUCTBHUE PAJUOAKTUBHBIX U3Iy4YEHUN HA OPraHU3M 4YEJI0BEKa

47 Texnuueckue ycmpoticmea: CUEKTPOCKOMN, MHAUBUIYATbHBIN JO3UMETpP, KaMmepa

BI/IJ'IBCOHa, sAACpHad SOHCPreTuKka




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

» ®usuka: 7-# kiacc: 6a30BbI YPOBEHb: YUEOHUK; 3-€ U3jaHue, epepadoTaHHOe
[Mepoimxun .M., Banos A.W. AxiinonepHoe obiectBo «M3naTenscTBo
«IIpocBemenue»

» Gusuka: 8- kmacc: 6a30BBIM YPOBEHB: YUCOHUK; 3-€ U3IaHne, IepepadoTaHHOE
[eppimkun .M., UBanoB A.U. AkiimonepHoe o61miecTBo «M31arenscTBo
«IIpocsemenue»

» ®uzuka: 9-1 kinacc: 6a30BbI ypOBEHb: YUEOHUK; 3-€ U3aHue, epepadoTaHHOE
[leppiikua .M., I'ythuk E.M., iBanoB A.W. u 1p. AKuMOHEpHOE 0011IECTBO

«3marensctBO «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

» ®usuka: 7-i kacc: 6a30BbIM YPOBEHB: YUEOHUK; 3-€ U3jaHue, epepadoTaHHOe
[epwimkun .M., UBanoB A.U. Akiimoneproe o0riectBo «M3marenbcTBo
«IIpocseieHue»

» duzuka: 8-i kiacc: 0a30BbIN YPOBEHB: YUEOHUK; 3-€ U3/IaHue, epepadboTaHHOe
[Tepeimkun .M., IBanoB A.W. AkumonepHoe o611ecTBo «31arenbeTBo
«IIpocsemenue»

» ®usuka: 9-i kinacc: 6a30BbIid ypOBEHB: YUEOHUK; 3-€ U3aHue, nepepadoTaHHOe



[Teppiikun .M., I'ythuk E.M., iBanoB A.U. u ap. AKuioHepHOE 001ECTBO

«I/I3I[8,TCJ'IBCTBO ((HpOCBeHICHI/Ie»

HU®POBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

bubmuoreka [{OK https://m/edsoo.ru

https://resh.edu.ru/

https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru









