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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Immero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE IMOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€toM (penepanbHO paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOY4YaIOIIMXCS WU OpPraHMU3alfi0 HU3yYeHUs
Gu3MKN Ha JAEATEIbHOCTHOM OcHOBe. B mporpamme mo (u3MKe y4uTHIBArOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs], a TaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHusl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHoro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpPHYIO MOCIeA0BaTEILHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yu€Te BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcsl.

[TporpamMMa mo Qusuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHNU pabouell IporpaMMBl 10 y4eOHOMY IIPEIMETY.

®dusurka sABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
MPEIMETOB, IMOCKOJBbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoOJIOTHEH, acTpoHOMHUEH H (U3UICCKOU
reorpadueii, BHOCUT BKJIaJ B E€CTECTBEHHOHAyYHYIO KAapTUHY MHpA,
IpPEeNoCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4dHOrO0 METOJa
MO3HAHU, TO €CTh CII0CO0A MOTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TiaBHBIX 3a7a4 (pU3nUeckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUU ECTECTBEHHOHAYYHOH I'PaMOTHOCTH U
MHTepeca K HayKe y 00y4yarouuxcs.

N3yuenne ¢u3nku Ha 0a30BOM ypOBHE TMpEIojaracT OBJIQJICHHUE
CIEIYIOUUMU KOMIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus GU3MKKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
ompenenensl B Konuenmuum npenogaBanust yueOHoro mnpeamera «Dusnka» B
oOpa3zoBaTeabHBIX oOpraHuzamnusx Poccuiickoit ®Deaepanuu, peaU3yrOUIIX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poTokosa oT 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNEe HWHTEpeca M CTPEeMJICHHS OOydYaloluxcsi K HaydYHOMY
M3YYEHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJ/I€ MO3HAaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTara H3y4YeHHUs
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKH;
dbopMupoBaHUE TMPENCTABICHUN O pOJu (DU3UKHU JUISI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npo¢eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOU C (DU3UMKOM, MOJATOTOBKA K
JaabHeWIleMy 0OyUYeHHIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3HMKE Ha YPOBHE OCHOBHOIO
o01mero o0pa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHue 3HAHWUM O  JUCKPETHOM CTPOCHUU BEIIECTBA, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UUECKHUE SIBICHUS C
UCITIOJIb30BAHUEM TIOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS NPOCTEUIIUX PacUyE€THBIX 3alady ¢
WCITOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPYECKHUX U
MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOII0AaTh IPUPOHBIC SBICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble paOOTBI M OKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOECHHE TMPUEMOB pabOThl ¢ UHPOPMaIe (PU3NUECKOTO COJepKaHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHHBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JAeATeILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha wusydenne ¢usuku (0a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3oBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B HeNEN0), B §
Kiacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 102 yaca (3 yaca B HeJeli0).



[Tpennaraemselif B mporpaMMe mo (pu3uke mnepeueHb JabopaTopHbIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEIb JeIaeT BEIOOP MPOBEICHMUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTATBHBIX 3a/laHui, MpeIaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT'0 YK3aMeHa 10 (pU3UKE.



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Pasznea 1. ®usuka u e€ poib B IO3HAHUM OKPY:KAOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoapl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BeIMUUHBIL. M3MmepeHue @uanueckux BelWyuH. DPuU3NUecKue
npudopsl. [lorpentHocts u3mepeHuit. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTEeCTBEHHbIE HAyKHM H3y4aloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJl MO3HAHMA: HAONIO/EHUE, TMOCTAHOBKA HAay4YHOI'O
BOIPOCA, BBIIB)KEHUE TUIIOTE3, SKCIIEPUMEHT 110 MPOBEPKE TUIIOTE3, 0ObICHEHNE
HaOmogaemMoro siBieHus. Onucanue GU3NUEeCKUX SIBICHHI C TOMOIIBIO MOJIEIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUIOBBIE, JJIEKTPUYECKHE, MATrHUTHBIC, CBETOBBIC
SIBJICHUSL.

2. Dusuyeckue MpUOOPHI U MPoLEaypa NPSIMBIX U3MEPEHU aHAJIOTOBBIM U
1U(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimel.

1. OmnpeneneHue UEHbI AJIEHUS MIKAJIbl U3MEPUTEIBHOI0 TpUOopa.

2. M3mepeHue pacCTOSHUMU.

3. Msmepenue o0bEMa KUAKOCTH U TBEPOTO TeEA.

4. OnpeneneHue pa3MepoOB MalbIX TEN.

5. M3mepenue temmeparypsl HNpH MHOMOIIM JKHIKOCTHOTO TEPMOMETpA WU
JlaT4UKaA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3BI: JAJIBHOCTH IMOJIETA
HIapyKa, MyImeHHOTO0 TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
yCKa.

Pa3znen 2. IlepBoHayasibHbIEe CBeJeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,

JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBm>kenne yactul BemecTBa. CBSA3b CKOPOCTH JBWKEHHSI YAaCTHI[ C
temnepatypoil. bpoyHoBckoe nBmwxkenue, auddys3us. BzanmomelicTBue YacTuil
BEIIECTBA: MTPUTSLDKEHNUE U OTTAIIKUBAHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, JKUJIKOCTEH M TBEPIBIX
(KpUCTaIIIMYECKNX) Tell. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. Habmronenne OpOyHOBCKOTO JBUKECHHUS.



2. Habmonenne nuddysumn.
3. HabGmonenue ~ siBmeHuWi,  OOBACHAIOIIMXCA  NPUTSDKEHUEM  WIH
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnvie pabomul u onvimaul.

1. OueHka JuaMeTrpa aroMa METOJAOM PsSAOB (C  HCIOJNb30BAaHUEM

dboTorpadwuii).
2. OnbITHI 10 HAOIIOJICHUIO TETJIOBOT'O PACHIMPEHUS Ta30B.
3. OnbIThl 10 OOHAPYKEHUIO ACUCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHUS.
Pa3nen 3. /IBuKeHHe U B3aUMOAEHCTBHE TeJl.
Mexannueckoe JBH)KEHUE. PaBHOMEpHOE M HEPABHOMEPHOE JBH)KCHHE.
Cxopoctb. CpenHsisi CKOPOCTh IMPU HEPABHOMEPHOM ABHKEHUHU. Pacué€r mytu u
BPEMEHU JIBUKCHHUS.
SBnenne uHEpUMM. 3aKOH HMHEPLUUHU. B3aummopaeicTBHE TeNl Kak NpUYHHA
W3MEHEHHSI CKOPOCTH JBWXEHUA Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBsSi3b IJIOTHOCTH C KOJUYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.
Cuiia kak XapakTepucTuka B3aumozeicTBus Tein. Cuiia ynpyroctd M 3aKoH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO AUHAMOMETpA. SBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHila TSDKECTH Ha Jpyrux miuanerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHue CKOJIbXKEHUS U TPEHUE MOKOs. TpeHue B MpUPOJIe U TEXHUKE.
Jemoncmpayuu.
1. HaGnroneHue MexaHWMUeCKOTro JIBHKEHUS TeTa.
2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.
3. HaOmntonenue siBeHUs: HHEPLUU.
4. HalOnroneHue U3MEHEHUsI CKOPOCTHU TIPU B3aUMOJEHCTBUM TEl.
5. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
6. CnoxxeHue cuj, HapaBJIEHHBIX MO OJHOMN MPSIMOIA.
Jlabopamopusie pabomel u onvimel.
1. OmpezeneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKEHMSI (LIApHKa B KUAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jajiee).

2. OmpeneneHre CpeaHEH CKOPOCTH CKOJBKEHHS Opycka WM IIapuka o
HAKJIOHHOM TIOCKOCTH.
OmnpeneneHue MI0OTHOCTH TBEPAOTO Tea.

4. OmnbIThI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsbkeHus (nedopmanun)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

5. ONbITHI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI TPEHUSI CKOJIBKEHUS OT
BEca TeJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN U ra30B.



JlaBnenue. CriocoObl yMEHBITICHUST ¥ YBEJTUYCHUS NaBiieHus. J[aBieHue rasza.
3aBUCUMOCTh JIaBJICHUSI raza OT 00bEMma, Temmnepatrypbl. llepenaua naBieHus
TBEPBIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatuueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUS KUJIKOCTU OT TiyOuHbl. ['mapocrtaTudeckuit
napajaokc. Coobmiaroniyecs: cocysl. ['uapaBnuyeckue MeXaHu3Mbl.

Atmocdepa 3emun u atmocepHoe naBieHue. [IpuunHBI CyIIeCTBOBaHUSA
BO3MyIIHONW 000y0ukn 3emiu. OmbiT Toppuyenmu. M3meperue atMochepHOTro
JABJICHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHus aTMOC(HEPHOTO TaBJICHHUS.

JelicTBue KUAKOCTHA U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxoriaBaHue.

Hemoncmpauuu.
3aBUCHUMOCTH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBiaeHUS )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst COCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBrienne nercTBUS aTMOCHEPHOTO JABJICHHUS.

3aBUCUMOCTh BBITAJKUBAIONIEH CHIIBI OT 00bEMa TMOTPYKEHHOW YacTh
TeJa U MIIOTHOCTH )KUJAKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.

8. YcioBHE IJIaBaHUA TeJ: IMJAaBaHUE WJIM MOTPYKEHHUE TeNl B 3aBUCUMOCTH
OT COOTHOUIEHUS INIOTHOCTEHN TEa U )KUIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa NOTPYKEHHOH B
KUJIKOCTh YaCcTH TeJa.

2. OmnpeneneHue  BBITAJIKUBAIOIICH  CUJIbI, JCHUCTBYIONIEHM Ha  TEJoO,
IIOrPYKEHHOE B JKUIKOCTD.

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

4. OmbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAJIKUBAIOIICH  CHUJIBI,
JNEUCTBYIOIIIEH Ha TEJIO B JKUJIKOCTH, OT O0BEMA MOrpYKEHHOM B
KUJKOCTh YaCTH TeJIa U OT MJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEICIIEHUE €€ TPY30IOABEMHOCTH.

Paznen 5. Pabora u MOIIIHOCTH. JHEPIrUs.

Mexannyeckast pabota. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HAaKJIOHHAs IJIOCKOCTh. IIpaBuio

paBHOBecusi pbryara. lIpumeHeHwe mpaBuiia paBHOBECHUS pblyara K OJIOKY.

A A T o
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«3onoroe mnpaswio» MexaHuku. KIIJI mnpocteix wexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

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

Hemoncmpauuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue paboThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JIBUKEHUH Teja

10 TOPU30HTAIBHON ITOBEPXHOCTH.

2. HccnenoBanue ycnoBUM paBHOBECHS pblyara.

3. H3zmepenue KIIJl HaK1OHHOM IIIOCKOCTH.

4. H3yuyeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUM.

8 KUIACC

Paszneu 6. TeruioBbie siBJICHUA.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3mepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHOKMHETUYECKOW TEOPUH.

Mopgenun TBEPAOTo, KUJIKOTO M Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObICHEHHE CBOWCTB Ta30B, KUIAKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUU MOJEKYJIAPHO-KUHETUUECKOW TEOPHUHU.
CmaunBaHNe U KallWUISIPHBIE SIBIICHUS. TEMIOBOE paclIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBHUKEHUSA
yacTull. BHyTpenHsisi sHeprusi. CrnocoObl HM3MEHEHHsSI BHYTPEHHEH HHEPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buer TEIUIONIEpEeAAUH:
TEIUIONPOBOJAHOCTD, KOHBEKIIHS, U3IyYEHHUE.

KomnyectBo TemnoTel. YaenbHasd TEIIOEMKOCTH BEIIECTBA. |e€IJIOOOMEH U
TEIUIOBOE paBHOBECHE. YpaBHEHUE TeruioBoro Oananca. IlmaBiaenue w
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJElbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u kouaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTH TEMIEPATyphl KHUIIEHUS OT aTMOC(HEpHOTro
JIABJICHHUS.

BnaxHocTs BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEMI0Ta CrOpaHusl.

[Tpunuumner paGotsl TemnoBbix aBurareneit KIIJ| TtemsoBoro nBuratens.
TerioBble ABUTATENN U 3aIIUTA OKPYKAIOLIEN CPEJIBL.

3aKOH COXPAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOLIECCAX.

Hemoncmpauuu.

1. HaGmronenue OpOyHOBCKOTO JTBUKECHHUS.
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Hab6nronenune nuddysuu.

HaOnroienue siBeHUi cMauMBaHUs M KalWIISIPHBIX SIBJICHUN.
HabGnroneHue TemioBoro pacupeHus Teml.

W3meHenue naBieHUs ra3a MpU M3MEHEHHH 00bEMa M HArpeBaHUM WU
OXJIAXKICHUU.

[IpaBuna u3sMepeHus: TeMIEPaTypsl.

Bunae! Tenmonepenayu.

OxJaXxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CHUJIaMHU.

. CpaBHEHHE TETUIOEMKOCTEH pa3IMUHbIX BEIICCTB.

. HaGmronenue kuneuus.

. Habnrogenne mocTossHCTBA TeMITepaTyphl MPH TIaBJICHUH.
13.

Moenu TEeIUIOBBIX JABUTATEIIEH.

Jlabopamopuvie pabomul u onvimaol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKECHHUS.
ONBITHI 1O BHIPAIMBAHUIO KPUCTAILUIOB OBAPEHHOM COJIM WJIM caxapa.
OnbITEl 110 HAOJIIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B Oa/sIOHE MIMPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JABJIEHUS BO3JyXa OT €ro
00bEMa M HArpeBaHUs WIN OXJIAKICHHUS.

[IpoBepka rUmoOTE3bl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUsT BHYTPEHHEH OHEpPrud Tejla B pPe3yJlibTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue siBEHUSI TEIJIOOOMEHA MPU CMEIIUBAHWUU XOJIOJHOW U
ropsiyer BOJIBL.

OnpeneneHue  KOJIMYECTBA  TEIUIOTHI, IOJYYEHHOTO BOJOW  MpH
TEII000MEHE C HAarpeThIM METAJUTMUYECKUM LIHJITMHAPOM.

Onpenenenue yaeabHOU TENI0EMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaelbHON TEIUIOTHI TJIaBJICHUS JIbJIA.

Paznen 7. DiekTpruyecKkue 1 MATHUTHbIE SIBJICHUS.

Onextpusanus Tea. JlBa poma 3JIEKTpUYECKMX 3apsaoB. BiaummonelcTsue
3apsOKEHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsI0B U PACCTOSHUS MEXKY TE€JIAMU).

Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpuueckoro mnosd. [lpuHimn
CYIEPIO3ULIMU AEKTPUIECKUX T0JIEH (Ha KAUECTBEHHOM YPOBHE).



Hocurenu sneKTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBogHMKM W  JHMAJEKTPUKH. 3aKOH  COXPAHECHHS
AIEKTPUYECKOTO 3apsa.

OJEKTPUYECKUA TOK. YCIIOBHSA CYIIECTBOBAHMUS DJIEKTPUYECKOIO TOKA.
VICTOYHUKH MOCTOSHHOrO TOKa. JIEMCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuina Toka.  DJIEKTPUYECKOE  HAIpPSOHKEHUE.
ConpoTHBIIEHHE NPOBOJHMKA. Y IEJIBHOE CONPOTUBIECHUE BelIeCTBA. 3akoH Oma
st ydactka uenu. [locnmepoBaTtenbHOE M MApajuIENIbHOE  COCIMHEHHE
IIPOBOJHUKOB.

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

[locTosiHHBIE ~ MarHWTHL.  B3auMoaelCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1osie 3€MJIM U €ro 3HA4CHUE I KU3HU Ha 3eMIIe.
Oneir  Opcrena. MarauTHoe 1MOJe  DJIEKTPUYECKOro Toka. IIlpuMenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MarHUTHOTO MOJII HA MPOBOJHUK C TOKOM.
DNEeKTpOABUTaTENb IOCTOSIHHOIO TOKa. Mcronbp30BaHHE >SJEKTPOABUIATENICH B
TEXHUYECKUX YCTPOUCTBAaX U HA TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTPOTEeHEPATOP. CnocoObl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNEeKTPOCTaHIIMU HAa BO30OHOBIISIEMBIX HCTOUHUKAX SHEPIUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pona 3JIEKTpUYECKHX 3apsA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEIN.
Y CTpoRCTBO 1 JEHCTBUE IEKTPOCKOIIA.
DnekTpocTaTuyecKasi MHIYKIMS.
3aKOH COXPAHEHMS SJIEKTPUYECKUX 3apsI0B.
[TpOBOJTHUKY U TUBIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIS.
M cTOYHUKHU TOCTOSIHHOTO TOKA.
JIeiCTBHS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHI TOK B HKHUJKOCTH.
. I"'a30BbIi1 pa3ps.
. I3MepeHne CHIlbl TOKa aMIIEpMETPOM.
. I3MepeHne 2I1eKTpUIeCKOTO HANPSKEHUS BOJIBTMETPOM.
. Peocrar u mara3uH CONpOTUBIICHUN.
. B3anmonencTBre MOCTOSHHBIX MarHUTOB.
. MonenupoBaHue HEBO3MOXHOCTH pa3/IeJICHUs IIOJIIOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MonenrpoBaHre MArHUTHBIX MOJIEH TOCTOSTHHBIX MAarHUTOB.

OmneiT Dpcrena.

MarauTHoe 1ose Toka. DJIEKTPOMAarHur.

JleiicTBrE MAarHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHIYKIWU.

OneiTel @apases.

3aBUCHUMOCTh HANpPAaBJIECHUS HWHAYKIMOHHOTO TOKAa OT YCJIOBHHM €ro
BO3HUKHOBEHUSI.

DNEeKTpOreHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIOJECHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U [OpH
CONPUKOCHOBEHUH.

HccnenoBanre JEWCTBUSL DIIEKTPUYECKOIO TOJS HA MPOBOJHUKUA U
JIARJICKTPUKH.

COopka u nmpoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.
N3mepeHue u peryJIupoBaHue CUIIbI TOKA.

N3mepeHune U peryJupoBaHUe HAIIPSAKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YE€pe3 pe3ucTop, OT
COTNPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OMBbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO
CONPOTHUBJICHUSI MPOBOJAHUKA OT €ro JUIMHBI, IUIONIAAW MOMEPEUYHOrO
CEYEHUs U MaTepuaa.

IIpoBepka mpaBuia CIHOXKEHUS HANPSHKCHUNW IIPU  IIOCIEI0BATEILHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia JJisi CWIbl TOKa MPU MApaJJIEILHOM COCIUHEHUU
PE3UCTOPOB.

Omnpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OmpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pe3ucrope.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa, MAYIIETO Yepe3 JaMIIO4YKy, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarerns.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOIO TMOJS  IOCTOSSHHBIX ~ MAarHUTOB MPU  UX
O0BEMHEHUH U Pa3/ICIICHUN.

HccnenoBanre AeMCTBUS JIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



17. OnbITEL, J€MOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI  B3aWMOJEHCTBUS
KATyIIKH C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJIEHUS TOKa B
KATYILKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHUE U U3y4eHHE PabOThI DJIEKTPOIBUTATEIS.

20. U3mepenne KII/1 351eKTpoABUTaTENIbHOM YCTAHOBKH.

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

9 KIIACC

Paznen 8. Mexanuveckue siBJIeHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrkeHue. HepaBHoMmepHoe npsiMmonnHeENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMosiMHEHHOe nBrkeHue. (CBoOomHOE
najenue. OnbiThl ["anumes.

PaBHOMepHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

ITepsebiit 3ak0oH HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMmocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOITHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b 3HEpPruM U padoThl. [loTeHInanbHas SHeprus Tea, MOJHATOTO HaJl
MOBEPXHOCTHIO 3eMIM. [loTeHIIManbHast SJHEprus CxKATOW NpyUHbl. KuHeTnueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPIHH. 3aKOH COXPAHEHHS] MEXaHHYECKOU
DHEPI'UH.

Hemoncmpauyuu.

1. HalnrogeHue MexaHM4eCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HBIX Tell

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

CpaBHEHHE TyTe W TPAEKTOPUIl IBUKEHUS OJHOTO M TOrO ke Tena
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHre CKOPOCTH U YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.
HccnenoBanre NPU3HAKOB PABHOYCKOPEHHOTO IBHKCHHUS.

Habmroienue 1BUKeHUs Tea 10 OKPYKHOCTH.

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

3aBUCUMOCTb YCKOpPEHHUs Tela OT MACChl TeJla U JEUCTBYIOIIEH Ha HETO
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[lepenada uMIrynbca npy B3aUMOJACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUU NPU B3AUMOACHCTBUM TEN.

CoxpaHeHre NMITyJIbCa PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHne UMITyJIbca MpU a0COJIFOTHO YIPYIOM B3aUMOJACHCTBUU.
Habnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKOH SHEPTUr PpHU CBOOOHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUH NPU JBMKEHUU Tena Mo ACHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

1.

KoHcTpynpoBanue TpakTa Jyuisi pa3roHa W JaJbHEUIIEr0 paBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IIOCKOCTH.

Omnpenenenne yCKOPEHHS Tela NMPU PAaBHOYCKOPCHHOM JBIKCHUU I10
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TMYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauyallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIW TIPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HAaYaJIbHOW CKOPOCTH ITYTH OTHOCATCS KakK psAJ HEYETHBIX YHCEIN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhGuieHTa TPEHUS CKOIBKEHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.



10. Onpenenenrie padOThl CWIbBl YIOPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

11. 3yueHue 3aK0Ha COXpaHEHHSI SHEPTHH.

Pa3znen 9. Mexannueckune KoJ1e0aHuA U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTteMaTnuecKui U NpYyKUHHBIM MasTHUKH. lIpeBpamienue
DHEPrUM MPH KOJIeOATETbHOM JIBHKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojeOanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. [IpomonbHble U
IIONEpEeYHble  BOJIHBL. [[MMHA BOJHBI M CKOPOCTh €€  pacIpOCTpaHEHUS.
MexaHndeckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3BykKa U BbicOTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YIIBTPa3BYK.

Jlemoncmpayuu.

1. HaGmrogenue koneOGaHWil Ted MO JNEUCTBHEM CHIIbI TSDKECTH M CHJIBI
YIPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HaOmronenne BeIHYXICHHBIX KOJIGOAHUM M pe30HaHCa.
PacnipocTpanenue npoaoiabHbIX U ONEPEYHbIX BOJIH (Ha MOJEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKYCTHYECKUI PE30HAHC.
Jlabopamopuvie pabomul u onvimaol.
1. OnpeneneHve YacTOThl W Mepuoja KoJeOaHWH MaTeMaTHUYeCKOTO
MasTHHUKA.

2. Ompepnenenuie 4acTOThl U IEPHOJA KOIeOaHU! MPY>KUHHOTO MAaATHHKA.

3. HccnepgoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAHUM MOJIBEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. WccnenoBanue 3aBUCUMOCTH NIEpUOA KOJICOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. IIpoBepka HE3aBUCHUMOCTU TEpHoJa KoieOaHUl Ipy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOLIME  3aBUCHMOCTb Iepuoja  KojeOaHui
NPYKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUsI.

Paznen 10. D1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DONeKTpOMarHuTHOE  MoJie.  DJEeKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. Illkana »sneKTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIl COTOBOM CBS3H.
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OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
CBETAa.

Hemoncmpauuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomul u onvimol.

1. M3ydeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlyueBas  mogmenp  cBera.  Mcrounuku — cBeta.  IIpsamonunHelriHoe
pacnpoctpanenue cBera. 3atMeHusa Connna u JIynsl. Otpaxkenue cpeta. [lmockoe
3€pKaJIO. 3aKOH OTPAXKEHUSI CBETA.

[IpenomneHnue cBera. 3akoH MpenomieHUs cBera. llonHoe BHyTpeHHee
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOIO BHYTPEHHETO OTpPaKCHHS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xonm gnyueir B JsmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MUKpOCKOTIa M Tejeckoma. ['1a3 kak omnTuhuyeckass cuctema. binM3opykocTh u
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssmMonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxkeHU# B MIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Ontuyeckui CBETOBO/I.

Xon mydeil B cobuparoiieil JnH3e.

XO0J y4yelr B pacCenBaIOIIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTP.

12. [Tomy4yenue 6emoro cBeTa MPH CIOKCHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopuvie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTPaX€HUs CBETOBOrO Jydya OT yria
naJICHuUs.

2. M3yueHue xapakTEPUCTHK U300PAKEHUS MPEAMETA B TUIOCKOM 3epKaie.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEIOMIIEHUS CBETOBOTO Jiy4ya OT yTJjia
MaJICHNS HA TPAHUILIE «BO3LYyX—CTEKIIOM.
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4. Ilonmydenue n300pakxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenue (HOKYCHOTO pACCTOSHUA U ONTHYECKOM CHIIBI COOMparomei
JINH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUSITHIO LIBETa MPEAMETOB MPH UX HAOIIOJCHUM 4Yepes3
[[BETOBBIC (DPUIIBTPHI.

Paznen 12. KBanTOoBbBIC SIBJICHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue v NorioieHne cBeta aroMoM. KBaHThI. JIMHEUaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespatenus. [lepron monypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MAaCCOBOIO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPru. Peakiuu cuHTE3a U
nenenus anep. ctounuku sneprun ConHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BoAopoa.

4. Habmronenue TpexoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIMUX U3TyUEHUN.

6. Perucrtpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITYUEHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o doTorpadusim).

3. M3mepenue pagnoakTuBHOTO (poHa.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOIINKA MOAYJTh TIPEAHA3HAYEH JJI CUCTEMAaTHU3alluu
u  0000mIeHHS TPEIMETHOTO  COACpXKAHWA W OMNbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO TPU MU3YUYCHUH BCETO Kypca (PU3MKH, a TAKXKe I TMOJTOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yyaroluxcs,
BBIOPABIINX ATOT YYCOHBIN MPEIMET.

[Ipu U3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAY4YHAsi TPAMOTHOCTh: OCBOEHHE HAYyYHBIX METOJOB HCCIIEIOBAHUS



SBJICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHHUE YMEHHUAMH OOBICHATH (PU3HUECKUE
ABJICHUS, NPUMEHsS IIOJyYEHHBIE 3HAHWs, pemarb 3aJadd, B TOM YHCIE
KA4YE€CTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMINATBHO OEATEIBHOCTHBIM XapakTep NaHHOIO paszelsa peaau3yercs
3a Ccuér TOro, 4yTo OOyyarolluecs BBIIOJHAIOT 3aJaHusl, B KOTOPBIX UM
IIPEJIaracTCs:

Ha OCHOBE IIOJIYYEHHBIX 3HAHUI pacno3HaBaTb M HAYYHO OOBICHATH
(duznyecKue BICHMS B OKPY KAIOLIEH IPUPOJIE U MOBCEAHEBHOM KU3HM;

UCIIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEN0BaHUS (PU3HUECKUX SBJICHUH, B TOM
YUCJIe 11 IPOBEPKU TUIIOTES3 U ITOIYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HaWOOJIE€ BAXHBIX JOCTHXKEHHI COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, IPAKTUUECKOTO HCIOJIb30BAHMS PA3JINYHBIX HCTOYHUKOB
OHEPIMU Ha OCHOBE 3aKOHA IIPEBPALLECHUS U COXPAHEHMs BCEX U3BECTHBIX BUIOB
DHEPI'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCTIMTAHMS:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
bu3nuecKol HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 00CYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX NPHUHILMIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS S

- BOCIIPUSITUE ICTETUYECKUX KAaueCTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3MYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIENH COCTABIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBHOCTH, MHTEpEca K HCCIIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronoJIy4us:

- OCO3HaHWE IIEHHOCTH Oe3omacHoro oOpa3a >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXXHOCTU TMpaBuUi OE30MacHOrO TIOBEACHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUUECKUM U TEIUIOBBIM 00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(popMUPOBAHHOCTh HaBbIKa pe(diexkcuu, NpHU3HAHHE CBOEr0 IpaBa Ha
OLIMOKY M TAaKOI'0 € MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTMBHOE Yy4YaCTHE€ B PEUICHUM IPaKTUYECKUX 3anady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

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

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHEHTAlMS Ha TPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEbI;

e - OCO3HaHHME TJ00AJILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

peleHus;

e §8) ajanTanuM K M3MEHSIOIUMCH YCJIOBHSM COUMAJIbHON W NMPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAaHUM U
POEKTOB (DM3UYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,;

e - TIOBBIICHHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

e - NMOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SIBIICHUSX;

e - OCO3HaHHE JIe(PUITUTOB COOCTBEHHBIX 3HAHUM U KOMIICTCHTHOCTEH B 00JlacTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPA3BUTUSA B MNPUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUN;

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX TOCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE IO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC 1CHCTBUS,
KOMMYHHKATHUBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiiCTBUS

Bba3oBblie JJornueckue JelicTBUA:
e BBISBIATh M XapaKTepU30BaTh CYIICCTBEHHbIE TMPU3HAKK OOBEKTOB
(ssBNIEHUN );



yCTaHABJIMBATh CYIIECTBEHHBINA MPHU3HAK KiIacCU(PUKAIMN, OCHOBAHUS JIJIS
000OIIEHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y IMTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPUYMHHO-CJICAICTBEHHBIC CBS3M TPH HM3YUYECHUU (PU3NIECCKUX
SIBJICHUA W TIPOIIECCOB, JI€JaTh BHIBOJBI C MCIOJIB30BAaHUEM JCTYKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pelieHus y4eOHoM Quinueckoit
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABJIIEHHOMY IIJIaHY OIIBIT, HECIOXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAaHUE (PU3UYECKOTO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHIO,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEIEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE  JlajbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANOJI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHPOPMALMKM WIA JAHHBIX C Y4ETOM MPEAJIOKEHHOU ydeOHON
(bU3UIECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHoOpMalMM W WUIIOCTPUPOBATH pellaeMble 3aJaud  HECIONKHBIMU
CXeMaMH, IuarpaMMaMy, HHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBHSA:

B XOJ€ OOCYXJeHUusi y4eOHOro Marepuania, pe3yJbTaToB J1Ia0OpaTOPHBIX
paboT U MPOEKTOB 33a7]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYX/1aeMOW TEMBbI U
BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA pEUICHHE 3aJaud U TMOIAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIMX YYaCTHHUKOB
nuanora, 0OHapyKUBaTh pa3IMune U CXOACTBO MO3UIIHI;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPECTABISTH PE3YJIbTAThl BHIIOJHEHHOTO (PM3UYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIICIOBAHMS, TPOCKTA);

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

NPUHUMAThH IIEJTH COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpENeNiaTh POIH, OOCYXKIaTh MPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000IaTh MHEHUS] HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh pabOThI, JOCTHTrasi KAYECTBEHHOTO Pe3yibTaTa Io
CBOEMY HAINPABJICHUIO MW KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh KAa4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUaCTHHUKAMH B3aHMOICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYalUSIX, TPEOYHOUIUX
JUIs pelieHns (pU3nYecKux 3HaHUil;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, MPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENILHO COCTABJISITh AITOPUTM PelIeHUs (GU3HUECKON 3a7a4ul WIIN
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIIaracMble BAPUAHThI PELICHUM;
nenaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

JaBaTh aJCKBAaTHYIO OLIEHKY CUTYAallMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEIOCTHXKEHHUS) Ppe3yibTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MYEeCKOro UCCIEJOBAHMS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyallUld, YCTAHOBJEHHBIX OMIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

CTaBUTb ce0sl HA MECTO JIPYroro 4ejloBeKa B XOJE CIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY IPYroro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPHU PEIIeHUU (PU3NUECKUX 3a7a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00yuenus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHS:  (PU3UYECKHE W  XUMHYECKUE  SIBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUJKOE, Ta3000pa3HOE), MEXAaHMYECKOE [JIBUKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSAMOJIMHENHOE), TPAaCKTOpHs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCTb,
COOOIIAIOLTNECS COCY/IbI;

paznuuath siBieHus (auddysus, TEIOBOE ABUKEHHUE YACTUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUs,
B3aUMOJICMCTBUE TEJI, PABHOBECHE TBEPJBIX TEI C 3AKPEIUIEHHOW OCBIO
BpalllCHUsI, TepeAadya MAaBJCHUS TBEPABIMH TENaMU, XUIAKOCTAMU U
razamu, atMocdepHoe JaBlieHHWEe, IUIaBaHUE TeJ, IMPEBpaIICHUS
MEXaHUYECKON SHEpPruu) MO ONHMCAHUI0 UX XapaKTePHBIX CBOWCTB U Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUYECKOE SIBJICHUE;
pacro3HaBaTh TMPOSIBICHUE W3YYEHHBIX (U3MUECKUX SBICHUNA B
OKpYXalollleM MHpe, B TOM UHcIe (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPBI JIBUKEHUS C PA3IMYHBIMU CKOPOCTAMH B >KMBOM M HEXUBOU
NpUposie, NCUCTBUE CHUJIBI TPEHUST B TMPUPOJAEC U TEXHUKE, BIIMSHUE
aTMOC(EpHOro JaBJCHUS Ha KUBOW OpPraHu3M, IJIaBaHUE PbIO, phlYaru B
TeJIe YeJIOBeKa, MPU 3TOM MEPEBOJIUTh MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBIICHHIM;
OMUCHIBATh U3yUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckue BEJIUYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpPEMS,
MyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJIa YIPYTrOCTH, CHJIa TSKECTH, BEC
Tella, Cuja TpPEeHUs, AaBliecHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAIKMBAIOIIAs] CHJIa, MEXaHWYeCKas paboTa, MOUTHOCTh, IUICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JEWCTBUS MEXaHU3MOB,
KMHETHYEeCKass M TMOTEHIHaIbHAs JHEPTHsi), MPU ONHCAHUU TPaBUIBLHO
TpakTOBaTh  (PU3MYECKHH  CMBICT  HMCIOJIb3yeMbBIX  BEIMYUH, UX
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYMH, HAXOTUTh (POPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTUMH BEIMYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHS CHJI (BAOJb OJHOW MpsiMOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO PaBHOBECHUS phruara (0J0Ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXAHUYECKOU
OHEPruH, TPU D3TOM [aBaTh CIOBECHYI0O (OPMYIHMPOBKY 3aKOHAa U
3aMKCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBICHHUS, IPOLIECCH] U CBOMCTBA TEN, B TOM YHCIIE
U B KOHTEKCTE CHUTyalluii INPaKTUKOOPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB C OMOpPOM Ha 1—2 M3yueHHBIX CBOMCTBA (PU3UUYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiaTteh pacy€THbIE 3amadyd B |-2 JEHCTBHS, MCHOJB3ys 3aKOHBI H
(GopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHajIM3a
YCIIOBHS 3a/1a4 3alHUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BEJMYMHBI B (OPMYJIBI M MPOBOJAUTH PACUYEThl, HAXOIUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIs PEIICHUs 3a]1a4, OLEHUBATh PEaTUCTUUYHOCTD
NOJTy4Y€HHOH (PU3NUECKON BEIMUNHBI,

pacno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXXHO pPEIIUTh NIpPH MOMOUIU
(U3MYECKUX METOJIOB, B OITMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
npeanojoxkeHue  (TUmoresy),  pa3idyaTb W UHTEPIPETUPOBATH
NOJyYEHHBIM pe3ynbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeiaTh
BBIBOJIBI 10 €70 pe3yJIbTaTaM;

IPOBOJUTH OMbBITHI IO HAOMIONECHUIO (PU3NYECKUX SBICHUH WU
buznyecKux CBOIICTB TEJIL: dbopMyIUpOBaTH MIPOBEPSIEMBIEC
IPEOJIOKEHNs, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000PYA0BaHHUS,
3alKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBIIOJIHATHh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAacCChl Tela,
o0béMa, CHUJBl M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
nM(ppOBBIX MPUOOPOB, 3aAMUCHIBATH I[OKAa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUUYHMHBI OT
JIPYrol € HCMOJb30BAHUEM TMPAMBIX HM3MEpPEHUN (3aBUCUMOCTU MYTH
PAaBHOMEPHO JABWXKYILIEroCs Tela OT BPEMEHU [IBHXKEHMSI Teja, CHJIbI
TPEHUSI CKOJIBKEHUS OT Beca TeJla, KauecTBa 00paOOTKHU MOBEPXHOCTEH Tl
Y HE3aBUCUMOCTH CWJIBI TPEHUS OT IJIOIIAAN COMPUKOCHOBEHUS TEN, CHIIbI
yIPYroCTH OT YAJUHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CHIIBI OT 00bEMa
IOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYKEHO TENIO, YCIOBUI
IUTAaBaHMSI TEJl, YCIOBHUI paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  Y4€OHOTO HCCIEAOBaHUA, CcoOOUpaThb YCTaHOBKY U
BBITMIOJHATh WM3MEPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3ysIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKHUX BEJIMYMH B BHUJE



NpEIJIOKEHHBIX TaOnull U TpaduKOB, AENaTh BBIBOJBI MO pe3ylbTaTaMm
UCCIIEIOBAHMUS,

IPOBOAUTH KOCBEHHBbIE H3MEpeHHs] (PU3MUECKHX BEIUYUH (TJIOTHOCTD
BEIIECTBA JKUAKOCTH W TBEPAOTO TeJa, CHIA TPEHHUS CKOJIBKCHUSA,
JaBJICHHE  BO3JyXa, BBITAIKUBAIONIAs CWIA, JCHCTByIOmas Ha
NOrpyKEHHOE B KHUJIKOCTh TeJO0, KOA()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXaHU3MOB), CIEAys NPEIJIOKEHHOW WHCTPYKUUHU: TIpU
BBITIOJTHCHHH HW3MEPEHU CcOOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY W
BBIYUCIISATH 3HAUCHNE UCKOMOW BETTUYHHBI,

cO0JII0/1aTh MPpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOPHBIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBHUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONINECS COCY/bI, OapoMeTp,
phlyar, NOJABUKHBIM U HEMOJABUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTB;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOH HA WX omucaHus (B TOM YHCIE:
NOJIINITHAKN, yCTPOWCTBO BOAOIPOBOAA, TUIAPABIWYECKUN  IIpecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCTIOIb3YsI 3HAHUS
O CBOMCTBaxX (PpM3UUYECKUX SBJICHUM M HEOOXOIUMBIE (HU3UUYECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MPUMEPaX)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJIs1 oOecrieueHusi 6€30MacHOCTU MPpU 0OpaIeHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIOCHUSA
HOPM IKOJIOTUYECKOTO TTOBEICHHSI B OKPY>KaIOIIEH cpefie;

OCYUIECTBJISTh OTOOpP HCTOYHUKOB HUH(popmanuu B HHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM ITOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUH M TYTEM CpPAaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uHPOPMAIINIO, KOTOpas SBISIETCS MNPOTHBOPEYMBONW WM MOXKET OBITH
HE0CTOBEPHOM;

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUN HAYyYHO-TIOMYJSPHYIO
auTepaTypy  (pU3MYECKOro coiepXaHHs, CIpPaBOYHbIE MaTepHAabI,
pecypcbl cetd VIHTepHeT, BIaAeTh NpuéMamMi KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC KpAaTKHE MUCHbMEHHBIC U YCTHBIC COOOIIEHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMauu (HU3HUECKOTO COJEPKaHUSA, B TOM
YHclie MyOJUYHO JeNaTh KPAaTKHe COOOIIEHUs O pe3yibTaTax MPOEKTOB
WM Y4eOHBIX HCCIEJIOBaHUN, NPU H3TOM TPAaMOTHO HCIOJIb30BAThH



U3YYCHHBbI TOHATUHHBIM amnmapaT Kypca (U3HMKH, COINPOBOXKAATH
BBICTYIUICHUE MTPE3EHTALIUEH;

IpU BBINOJHEHUH YYE€OHBIX MPOEKTOB M HCCIECIOBAHHUM paclpenesiTh
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IOCTaBICHHBIMHM 33Ja4aMH,
CIICIUTHh 3a BBIIIOJIHEHHEM IUIAHA JIEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ, B  JIEATEIBHOCTh  TIPYNINbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

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

HCIOJIB30BaTh MOHITHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUYKCHHUE
aTOMOB U MOJIEKYJ, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUNINUECKUE U
aMmopdHble TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TeMIlepaTypa, BHYTPCHHSS DSHEPTUs, TEIJIOBOW JBUTaTEb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUIN 3apsil, AIECKTPUUYECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
pasznuath SBJICHUS (TEIUIOBOE pacUIMpPEHUE M CKaTHhe, TeIionepeaaya,
TEIUIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUISIPHBIC SIBJICHUS, HUCIIApEHHUE,
KOHJICHCAITWs, TUTaBJICHUE, KpHUCTaUIM3alusa (OTBEpJeBaHHUE), KHUIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYEHHUE),
AIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICCTBHE MArHUTOB, JECHCTBUE
MarHUTHOTO TOJII Ha MPOBOJAHUK C TOKOM, 3JICKTPOMAarHUTHAs UHIYKIIHS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE M3YYCHHBIX  (DU3WUECKUX SIBJICHUUA B
OKpY)KaloIlleM MHUpE, B TOM 4YHucjie (U3NYECKUE SIBJICHHUS B TMPUPO/IE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B IPUPOJE,
KpUCTAJUTBI B mpupoje, uzinydeHue CoiHIA, 3aMep3aHue BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
sABJICHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosiie 3emuH, Jpedd MoroCOB, pOJb MAarHUTHOTO MOJSA JJIs KU3HU Ha
3emJie, NOJISIPHOE CUSIHUE, MIPU STOM MEPEBOIUTH MPAKTUYECKYIO 3a7auy B
y4eOHYI0, BBIACHATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKH) (DU3UIECKUX
SIBIICHU;

OMUCHIBATh U3YUYCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUSI, UCTIOJIb3Ys
bu3ndecKue BeTUUHHBI (TEMIIepaTypa, BHYTPEHHSSI DHEPTHUs, KOJIUIECTBO
TEIUIOThI, yJIeJIbHAasl TEIJIOEMKOCTh BEIECTBA, VYJAEJNbHAs TEIUIOTa
IUIABJICHUS, yJelbHAs TeIUIoTa NapooOpa3oBaHMs, YJeiIbHAs TEIIoTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBHASl BIIAXKHOCTHb BO31yXd, JJIEKTPUUYECKHMU 3apsm,
CuJa TOKA, JJIEKTPUYECKOE HANPSKEHUE, CONPOTHUBIICHHE NPOBOJHHUKA,
yAEIbHOE  CONPOTUBIEHUME  BeElIeCTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TNpH ONHCAHMM TPABWIBHO  TPAKTOBATH
(bu3MYeCKuil CMBICH MCHOJIb3YeMbIX BEIUYWH, 0003HAUEHUS U EIUHUIIBI
bu3nyeCKuX BENIUYMH, HAXOIUTH (OPMYIIbI, CBS3BIBAIOLINE JIAHHYIO
¢u3NYECKyI0 BEIUYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaQuKu
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOIECCHI,
UCIIOJIBb3Ysd OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
CTPOEHHS BEIECTBA, NMPUHLHUII CYNEPHO3UIMU NoJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa JiJ1sl yJacTKa Lenu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHHWS DJHEPrUM, IPU HOTOM JaBaTh
CIIOBECHYIO (OPMYJIHMPOBKY 3aKOHA M 3allMChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAXKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyallMi NMPAaKTUKOOPHWEHTHPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Onopoi Ha 1-2 W3y4YeHHBIX CBOWCTBA (DU3MUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

pelarb pacu€THble 3a7adyd B 2—3 JEWUCTBUS, HCTIOJIB3Yyd 3aKOHBI U
(dopMyIibl, CBsI3bIBAOLIME (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHajM3a
YCJIOBUSI 3a/laud 3alKMChIBaTh KPATKOE YCJIOBHUE, BBISBISATH HEIOCTATOK
JAHHBIX [IJI1  pEIIeHHUs] 3ajadyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEeoOXoauMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIy4YeHHOE 3HaU€HHE (PU3NYECKON BETUUNHBI C U3BECTHBIMH JTAHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOKHO pEIIMTh MPH [OMOIIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHME HCCIIECIOBAHMS, BbIACIATH
IIPOBEPSEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

IPOBOJUTH OMbBITHI 1O HAOMIONECHUIO (PU3WYECKUX SBICHUN WU
bU3NYEeCKUX CBOMCTB TeJ (KamWLUISPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBICHUS
BO3/[yXa OT ero o0béMa, TeMrepaTypbl, CKOPOCTH MPOLIECCa OCThIBAHUS U
HarpeBaHusl TMPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjoliaromei)
MIOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJBI OT TEMIEPATypbl KUAKOCTU U
IomaaM €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl TE€I W B3aUMOJICHCTBHUE
DNEKTPUYECKUX  3apsA0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allsi MArHUTHBIX TMIOJE€H TIOCTOSIHHBIX MAarHUTOB, JEWUCTBUS
MAarHuTHOTO MOJIA HAa NPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa,



CBOMCTBA DJEKTPOJABUTATENSI MMOCTOSHHOTO TOKa): (OpMYyIUpPOBATH
poBepsieMbIe MPEANOIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000pyI0BaHUs, OMUCHIBATH XO/I OTBITa U (POPMYIUPOBATH BHIBOIBI;
BBINIOJIHATh ~ MPSAMbIE  U3MEPEHUs]  TEMIEepaTypbl, OTHOCUTEIHHOU
BJIQXXKHOCTH BO3/yXa, CHUJIbI TOKa, HANPSHKEHUS C MCIOJIb30BAHUEM
aHAJIOTOBBIX NPUOOPOB M JATYUKOB (PU3HMUECKHX BEIMYMH, CPABHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JIpPYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
COINPOTUBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IJIOUAJAM MONEPEYHOro
CEUEHMSI U Y/ICJIbHOTO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLIEro 4epe3 TMPOBOJAHMK, OT HAaNpsDKEHHsT Ha  MPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEHOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEJOBAaHUE, COOUpPATH YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIEeAys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBHCUMOCTA B BHUAE TaOIUI] U TpaduKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAesbHas
TEIUIOEMKOCTh ~ BEILECTBAa, CONPOTUBIECHUE NPOBOAHMKA, paboTa W
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEysl MPEINIOKEHHON MHCTPYKIUU, U
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0OIaTh MpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HX OMUCaHUA (B TOM 4YHUCIHE:
CHUCTEMa OTOIUICHHUSI JIOMOB, TUTPOMETp, MapoBas TypOWHA, amIepMeTp,
BOJIbTMETpP, CUETUHMK 3JIEKTPUUYECKON HHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npUOOPHI, HArPEBATENIbHBIC IEKTPONPUOOPHI (MPUMEPBI), ANEKTPUUECKUE
MPEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb MIOCTOSSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3UYECKHUX SIBJICHUN W HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U HU3MEPHUTENIbHBIC
npuOOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JIBUTaTeIh BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBISATH CXEMbI 3JIEKTPUUECKUX
Lernen ¢ MociaeAoBaTe/IbHbIM U MapajuleIbHbIM COSAMHEHUEM 3JIEMEHTOB,
pasziunyasi ycaoBHbIe 0003HAUEHUS 3JIEMEHTOB 3JIEKTPUUECKHUX IIETIeH;



OPUBOAUTh  NpUMEpPhl  (HAXOauTh  WHGOPMAIIMIO O  MpPUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MYECKUX 3HAHWWA B TIOBCEIHEBHOM
KU3HH I oOecriedeHnsi 6€30MacHOCTH MPU 0OpaIeHuu ¢ mpudopamMu u
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370pPOBbI U COOIIOACHUS
HOPM 3KOJIOTUYECKOT0 TOBEJCHUS B OKPYKAOLIEH CPELE;

OCYIIECTBJIATh TOUCK WHPOpManmu (U3HNUECKOTO COICpPKAaHUS B
NHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW U MNYyTEM CpPaBHEHUS
JOTIOTHUTENBHBIX ~ UCTOYHUKOB  BBIACIATH  MHGPOPMAILIMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUNBON MM MOKET OBITh HEJJOCTOBEPHOM;
UCITIOJIb30BATh MPHU BBITIOJHEHUH yUE€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
auTepatypy  (U3MYECKOrO0  COACpKaHUS, CIPABOYHBIE MaTepHUalbl,
pecypcbl cety MIHTepHeT, BllaieTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIUU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHMEHHBIE W KPATKUE YCTHBIE COOOIICHMS,
o006mass uHOOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3NUECKOTO
COJIEpKaHMs, B TOM 4YHUCIE MYyOJMYHO TPEJICTABIATh PE3YIbTAThI
MPOCKTHOW WJIU UCCIEAOBATEIBLCKON NIESITEIIbHOCTH, MPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh W3YYEHHBIM TOHATHIHBIA ammapat Kypca (Qusukw,
CONPOBOK/IaTh BHICTYIUICHHE MPE3CHTALINEN;

IpPU BBINOJHEHUH YUYEOHBIX MPOCKTOB M MCCIEAOBAHUN (PU3UUYECKUX
MPOLIECCOB pacHpelesaTh OOA3aHHOCTH B TpPYIIE B COOTBETCTBUHM C
MOCTaBJICHHBIMH 33J]a4aMHU, CIEIUTh 3a BHIIIOJHEHUEM ILJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHMBaTh COOCTBEHHBIA BKJIaa B
JEATEIIbHOCTh TPYMIIbI, BEICTPAaUBATh KOMMYHUKATUBHOE B3aUMOCIICTBHE,
MPOSIBIISIS TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K xoHiy 00yueHus B 9 kjacce npeIMEeTHbIC pe3yJIbTaThl HA 0230BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSTHUS: CUCTEMa OTCu€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, JIedopmarius
(ympyras, mjgacThuyeckasi), TpeHUe, LEHTPOCTPEMHTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LUEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(Pa3BYK M YIbTPA3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaJbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI W TMOTJIOIIEHU, alib(pa, OeTa- U ramMmma-u3ydeHus,
W30TOIIbI, SiZIEPHAsl SHEPTETHKA;

paziuuath sBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBIKEHUE, CBOOOIHOE
najieHUue TeJl, PABHOMEPHOE JIBJKEHUE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE



TeJ, PEAKTUBHOE BIDKCHUE, KOJIeOATEIhHOE MBMKCHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKCHHE
3ByKa, MPSIMOJIMHEWHOE pacCIpOoCTpaHEHUE, OTPAKECHUE W TPEIOMIICHHE
CBETa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe OeJoro cBeTa B
CIEKTp M CJOXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIIEKTPA
W3ITYYCHHUs) TI0 OMUCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OITBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3UYECKHe SIBICHUS B MPUPOJIC:
MIPWJINBHI M OTIIUBHI, ABMKEHUE TIaHeT COTHEYHON CHCTEMBI, PEaKTUBHOE
NBIDKEHUE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHUE SIBJICHUS B MPHUPOJE, OUOJOTHYECKOE JIEWCTBHE BUIMMOTO,
yIbTPaUOIECTOBOTO W PEHTTCHOBCKOIO H3IYYEHHUM, €CTECTBEHHBIN
pPaMOAaKTUBHBEIN (OH, KOCMHUYECKHE Jy4Yd, PAAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PAJAMOAKTHBHBIX W3IYyYEeHUNW Ha
OpraHu3M 4eJIOBEeKa), MPH ATOM IMEPEBOAUTH MPAKTUUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DU3UIECKUX
SIBIICHUI;

OMKMCHIBATh M3yYCHHBIC CBOMCTBA TeN M (PU3NUYCCKUE SBICHHS, HCIIOIL3YS
dbu3nueckue BENUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEICHUEe, MyTh, YIJIOBas
CKOPOCTb, CUJIa TPEHUS, CUJa YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHUE
CBOOOTHOTO TIQJEHHUs, BEC Tejla, HUMIYJIbC Tella, HMIYJIbC CHIIBI,
MexXaHu4ecKkas paboTa W MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS JHEPTUS CIKATOU
NPYXKWHBI, KUHETHYECKas DSHEPrus, TOJHAs MEXaHW4YecKash JSHEeprus,
MIEPHOJT M YacTOTa KOJIeOaHWH, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTe)Ib MPEIIOMIICHUS CPEIbl), IPU OTTUCAHUHU
MPaBUJIBHO TPAKTOBATh (DU3MYCCKUH CMBICT HCIIOJIb3YEMbIX BEJUYHH,
0003HaueHUs W €IUHUIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (HOPMYJIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO0 BEIMYHMHY C JAPYTHMH BEJIMYMHAMH,
CTPOUTH TpaPHKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NYSCKUX BEITUYHH,
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHHUS DHEPTHH, 3aKOH BCEMHUPHOTO TATOTCHHSI,
OPUHITUN  CYMEPIIO3UIIMKA CHJI, MPUHIUI OTHOCHUTEIbHOCTH [ anmmes,
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS WMITYJbCA, 3aKOHBI OTPAXKEHUS H
MPEJIOMJICHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCEN



IpU SACPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl UM CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYyallMil MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3yYEHHBIX CBONCTBA (U3MUYECKUX SIBICHHIA,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacyéTHble 3adaud  (OHUparoluecs Ha cuctemMy u3 2-3
YPaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHalM3a YCIIOBUS 3aJaud 3alUChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIMINE WM W30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYITBI, HEOOXOAUMBIE JIJISl PEIICHMsI, TPOBOAUTH PACUEThHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HAueHus (U3nuecKon
BEJIMYMHBI;

pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pPEIINTh MPH MOMOIIU
($uU3MYECKUX METO/OB, HCIONB3Ys OMHCAHWE HWCCIICIOBAHUS, BBIIACIATDH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUST  HMCCIIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3ybTaThl HAOJIOIEHUH U ONIBITOB;

IPOBOJAUTH OMBITHl MO HAOMIOACHWIO (U3MUECKHX SIBICHUW WK
bu3nUecKux CBOMCTB Ten (M3ydyeHHe BTOpPOro 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUH, 3aBUCHUMOCTh NEpHOAa KoJeOaHUN NpPYKHMHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHEHHOE pacpOCTPaHEHUE CBETA,
pas3ioxeHne Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie W CBOWMCTB HW300pa)KeHHsI TMpeaMeTa B coOMparomien
JUH3€e, HAOMI0JEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyHEHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOYHOro Habopa
o0OpylOBaHUs, ONHCHIBATH XOJ OMbITA W €ro  Pe3yJbTaThl,
bopMyIUpOBaThH BHIBOJIHI,

POBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
cCpeqHee 3HAaUYeHHE U3MepsAeMOoll BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crmocoba W3MepeHus
(M3MepUTEILHOTO PUOOpPa);

IPOBOANUTh MCCIEAOBAHUE 3aBUCUMOCTEN (U3MUECKUX BEIMYHUH C
UCIOJIb30BaHUEM TNPAMBIX HU3MEPEHUH (3aBUCUMOCTb IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadalbHOM CKOpPOCTH, IMEpHoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpPak€HUsl CBETa OT yrja MaJeHUs W yIJa MPEeJIoMIIEHUs OT yIia



NaJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢uznyecKkux BEIMYMH B BUAE TaONMMI U TpadUKOB, JeJaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIe0BAHNUS;

IPOBOJNUTHh KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh M YCKOpPEHHE Tela TpU pPaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOIO MAaJEHHUsI, KECTKOCTh MPYKUHBI, KOAIDPHUIUEHT
TPEHUsI CKOJIBKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4acTOTa U
nepuos KojaeOaHuM MAaTeMaTU4ecKOro U MPYKUHHOTO MAasTHUKOB,
ONTHUYECKass Cuja COOMparolledl JIMH3bI, paJAHOaKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHHS, CIETys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMYMHBI U aHAJU3UPOBATH MOJIyYEHHBIE PE3YNbTaThI C YYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py1I0BaHUEM;

pa3nnyuaTh OCHOBHBIE TPU3HAKK W3YYCHHBIX (PHU3UYECKUX MOJICICH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HW3YUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUcaHusi (B TOM YHUCIE:
CHHUIOMETP, OATYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, MepHucKor, ¢oToanmnapar, ONTHYECKHE CBETOBOJBI,
CTHIEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (U3MYECKUX SBJICHUHU U HeoOXoauMmble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXE€MaTHUHbIE PUCYHKH U3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
IpU PEUICHUH Y4eOHO-TIPAKTHYECKUX 3a/]ad, ONTHYECKUE CXEMBI MJis
MOCTPOEHUS U300pAKEHU B INIOCKOM 3epKajie M cCOOMparolIel JIMH3E;
OPUBOJUTH  MpUMeEpbl  (HaXoAUTh  WHGOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOM
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIIOAECHUSA
HOPM IKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIEH Cpeie;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJIEpKAaHUS B
HuTepHeTre, caMoCTOATENbHO (HOPMYIHUPYs TOMCKOBBIN 3aMpoc, HaXOAUTh



NyTH OMPEENICHUs] JOCTOBEPHOCTH IMOJYYEHHON HHPOpPMAIIMK Ha OCHOBE
MMEIOLIMXCS 3HAHUM U JONOJHUTEJIbHBIX HCTOYHUKOB;

UCITI0JIB30BaTh MPHU BBIIOJIHEHUH yYEOHBIX 33JaHUl HAyYHO-MOMYJISPHYIO
JUTEepaTypy (pU3MYECKOro coAepikaHMs, CIPaBOYHBIE MaTEpUAJIbI,
pecypcebl cetu MIHTEpHeT, BiIaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOILEHHS HA OCHOBE
UHPOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOIO COJAEp KaHUs,
nyOIMYHO NPEICTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEN0BATENbCKON
NEATEIBHOCTH, IIPM  OTOM TIPaMOTHO  MCIOJIb30BAaThb  U3YYEHHBIU
NOHATUUHBIM anmapaT M3y4aeMoro paszjena (U3MKd U CONPOBOXKAATH
BBICTYIUICHUE Mpe3eHTaleil ¢ Yy4€TOM OCOOEHHOCTEH ayJIuTOpHH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoandyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
KonTpoabusbie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. ®us3uka u eé pojib B IO3HAHMHU OKPY:KAIOLIEr0 MUpa
1.1 ®dusuka - HayKa o pUpoae 2 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
1.2 dusnueckue BEIIMIUHEI 2 1 bubmmorexa LHOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.3 EcrecTBeHHOHAYYHBINA METOJT TO3HAHUS 2 1
i g https://m.edsoo.ru/7f416194
Hroro no pazgeny 6
Pasnean 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHNH BelleCTBA
bu6mmoreka [IOK
2.1 CTtpoenue BelecTBa 1
p H https://m.edsoo.ru/7f416194
29 JIBHM>XeHuEe U B3aUMOJICHICTBUE YaCTHI] ’ | bu6mmoreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazmeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bu6mmoreka [IOK
3.1 MexaHnuecKoe IBIKCHUE 3
A https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IOTHOCTh 4 1 bubnuotexa [JOK




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

bu6mmoreka [IOK

. .B 14 2
33 Cuna. Bt cun https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 [asnenue. llepenaua naBneHust TBEpAbIMU 3 bubnunoreka [HOK
' TEJIaMHU, KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.2
Jlasnenne xuKocTn > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4. A
3 TMOC(hepHOe JaBiIeHHe 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUJKOCTH U Ta3a HA MOTPyKEHHOE 7 3 bubnunoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazueny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6nmoreka [JOK
1 P 1
> aboTa 1 MOIKOCTH 3 https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2 I1 1
> POCTRIC MEXAHHM3MBI > https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
. M 4 1
>3 CXaHIHeckas SHeprit https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TenJioBble siBJIEHUA
1.1 CTpoeHue U CBOICTBA BEIISCTBA 7 bubmorexa [TOK
) p m https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pazgen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2.2 1T i i 20 2 7
OCTOAHHBI HICKTPHHACCKUH TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 9 4
FICKTPOMATHITHAA HHAYKIUA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5




9 KUIIACC

KoanuyecTBo 4acoB DJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TeEM mudpoBLIe
Ne n/m P Kourpoububle IIpakTHyeckue (uubp )
NMPOrpamMmbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4eCKOe IBHXKCHUE U CIIOCOOBI €0 10 | bubmuorexa [JOK
) OIIUCaAHUS https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa L
https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXPAHEHUS 10 3 nosmorexa IO
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6nmoreka [JOK
2.1 Mexaaundeckue kKojeda 7 3
XAHIHCECIKUC KOJIChat https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHndecKue BOJIHEL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjekTpoMarHuTHOE MOJie U JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMArHuTHOE TOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHEI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK




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

bu6mmoreka [JOK
4.2
JIMH3BI ¥ ONITHYECKUE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4, P 2
3 asnokeHue 0eoro cBera B CIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3zgen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf4 1 ada6
bu6mmoreka [IOK
52 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 FAAcpHbIe peariuii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3nes 6. [loBTopuTe1bHO-00001aI0IIM I MOYJIb
[ToBTOpeHue n 0600IIEHNE COIEPIKAHUS bubmmorexa [IOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27




IMPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kon
NpoBePsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJLHOI MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

1.1

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

pas3iindaTtb ABJICHHA 110 OIMHMCAHUIO HMX XapPAaKTCPHBIX CBOMCTB W Ha

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

pacrio3HaBaTh TPOSIBIICHHE WM3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBJICHUS B MPUPOJIE,
IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIE CBOICTBA (MIpU3HAKK) GUBUUYECKUX SBICHUN

1.4

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (DU3MUYECKHE SIBJICHUS,
UCHONB3YSl (U3MYECKHE BEIUYMHBI, NPU ONHCAHUM TPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMBIX BEIMYUH, HX
0003HaYeHUsI U €UHUIIBI (PU3NUECKUX BEIIMYUH, HAXOAUTH (POPMYIIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  TIpadUKud  HM3YyYEHHBIX  3aBUCUMOCTEU

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTepU30BaTh CBOMCTBA Tel, (DU3WYECKUE SIBICHHUS U TIPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYTUPOBKY 3aKOHa H 3alMChIBaTh €r0 MaTeMaTU4YeCcKoe

BBIPAXKCHUC

1.6

OO0BSACHATh (PU3UYECKUE SIBICHUS, TIPOIECCHl U CBOWCTBA Tell, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMl MPAaKTHKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATL MNPUIMHHO-CICACTBCHHBIC CBA3U, CTPOUTH
o0bsicHeHME W3 | — 2 JOrMyYeckWx Mmarop ¢ omopoil Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUN, (PU3MUECKUX 3aKOHA UJIH

3aKOHOMECPHOCTH

1.7

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




dbopMyIbl, cBs3bIBaIONINE (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KPATKOE YCIIOBHUE, TMOJACTABIIATH
buznyeckue BeIMYMHBI B POPMYJIbI M IPOBOJUTH Pacu&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HCOOXOAUMEBIC JIJIsl PEUICHUS 3aja4, OIICHUBAThH

PEATUCTUYHOCTH MOJTYYCHHON (PU3NYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh HpPU MOMOIIU
(¢u3nUeCKUX METOJOB, B ONHCAHUU HCCIEOBAHUS  BBIACIATDH
poBepsieMoe  MpEANoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIPETUPOBATh IOJyYEHHBIH pe3ysbTaT, HAXOAWUTh OLIMOKH B

XOJ¢ OIIbITa, ACJAaTh BBIBOJBI I1IO €TI0 PE3YyJIbTaTaM

1.9

1.10

1.11

MPOBOAMTH OIBITHl MO HaOMIOAEHUI0 (U3NYECKUX SBICHUN WM
GuU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpOBEpSEMbBIC
MPENNONIOKeHNUs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

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

BBITIOJIHSITh TPSIMBIE M3MEPEHHUs C HCIOJIb30BAaHUEM aHAJIOTOBBIX U
u(ppOBBIX MPHOOPOB, 3aNMUCHIBATH MOKAa3aHUs MPUOOPOB € yUETOM

3aJJaHHOM a0COJIOTHON MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JIPYrOM C HCIOJNb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOTO MCCIIEIOBaHUS, COOMpPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUSI, CIEAYS NMPEJIOKEHHOMY IIJIaHy,
(buKCUpoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYMH B BUJIE NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€TaTh BBIBOBI

10 pe3yJjibTaTaM HUCCICIOBaHUA

1.12

1.13

POBOJUTh KOCBEHHBIE H3MEPEHHs (PU3MYECKUX BEIMYUH, CIEAys
MPEeJI0KEHHOW MHCTPYKIUU: TPU BBIOJIHEHUU U3MEPEHUN cOOMpaTh
DKCIIEPUMEHTAIBHYI0 YCTAHOBKY M BBIUUCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWia TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a00paTOpHBIM 000pYyI0OBaHUEM

1.14

yKa3blBaTh NPUHIUMBI  JCHCTBUS NPUOOPOB M TEXHUYECKHX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIBI JIEUCTBUS HU3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OIHCAaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJICHUN U

HeoOXouMbIe (PM3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTH TpPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O MpUMepax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOOpaMy U TEXHUYECKHUMH yCTPOUCTBAMHU, COXPAHCHHSI 3/I0POBBS U

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

1.16

OCYIIECTBIISATh OTOOP MCTOYHHUKOB MH(pOpManuu B ceTu MHTepHET B
COOTBETCTBUU C 3aJlaHHBIM TTOMCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOLINXCA 3HAHUM U MyTEM CpaBHEHUS Pa3IMYHBIX HCTOYHHKOB
BBIICTISITE  MHPOPMAIUIO, KOTOPAsi SIBIISCTCS MPOTHBOPEYMBOU WIIH

MOJKET OBITh HGHOCTOBepHOﬁ

1.17

HCII0JIb30BaTh pu BBITIOJTHEHUH y4eOHBIX 3alaHui
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUS,
CIPaBOYHBIE MaTepualbl, pecypcbl cetu VHTepHeT, BiIaaeTh
npuéMamM# KOHCTIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUT

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MHCbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB WHGPOpPMAIMH (PU3UIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KpaTKue COOOIICHHUS O
pe3ynbpTaTax MPOEKTOB WM YYEOHBIX WCCIEIOBAHUN, TpPU ITOM
IPaMOTHO HCHOJIb30BaTh W3YyYEHHBIM NOHSATUHHBIN amnmapar Kypca

(GU3HKH, CONPOBOKIATH BHICTYIIJIEHUE MTPE3eHTaluel

IIPpU BBIITOJTHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/II\/’I pacnpeacissiTh
0053aHHOCTH B rpymnmne€ B COOTBETCTBHUH C IMOCTABJICHHBIMHA 3aJladyaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HCﬁCTBHﬁ, aICKBATHO OILICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbBI, BBICTPpAWBATH
KOMMYHUKATHBHOC B3aHMOHCﬁCTBHC, YUYUTBIBAA MHCHUC

OKPY>KaOIIHNX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

pa3jindathb SBJICHUA IO OMHCAHUIO HUX XapPaKTCPHBIX CBOMCTB W Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBJICHHE

1.3

1.4

1.5

pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (DU3MUYECKUX SBICHUH B
OKpY’KaloIleM MHpE, B TOM 4ucie (U3NUYECKUE SBICHHS B MPHUPOJIE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7auy B Y4eOHYIO, BBIACIATH

CyIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUI

ONHKCBHIBATh HW3YYEHHBIC CBOWCTBA Tel W (U3MUYECKUE SIBJICHUS,
UCMONb3ysl (U3NYECKHE BEIMYMHBI, IPH ONMCAHUU IPABUIBHO
TPAaKTOBaThb  (PU3MYECKUII  CMBICA  HCIOJB3YyEMBIX  BEJIMYHH,
0003HaueHMsI M €AUHULIBI (PU3UUECKUX BEIMYUH, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIME JIAaHHYIO (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU,  CTPOUTh  TpaQUKHd  H3YYEHHBIX  3aBUCHUMOCTEH

(UBHUYECKUX BEIUYUH

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

BBIPA’XXCHUC

1.6

1.7

1.8

O00BACHATH (hPHU3HUECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C MOMOIIbIO | — 2 M3y4EHHBIX CBOWCTBA

(bu3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

pemate pacy€THble 3a1auu B 2 — 3 AeMCTBHSI, UCHOJB3YS 3aKOHBI U
(bopMyIbl, CBsI3bIBaONME (PU3NUECKHUE BEIMUMHBI: HA OCHOBE aHaIM3a
YCJIOBUS 314X 3alIMChIBATh KPATKOE YCIIOBUE, BBISABIATH HEIOCTATOK
JAHHBIX JUI peleHHs 3a/lauyd, BbIOMPaTh 3aKOHBI U (HOPMYIIHI,
HeoOXoauMble Uil €€ pelleHus, MPOBOAUTh pacu€Thl U CPaBHUBATH
NOJydeHHOEe 3HaueHue (U3NYecKod BETUYMHBI C HW3BECTHBIMHU

JaHHBIMH

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOYXHO PEIIUTh MPHU OMOIIU
(U3nUEeCKUX METOJIOB, UCTIONb3Ys ONMCAHUE UCCIIEAOBAHMS, BBIIEIATh
MIPOBEPSIEMOE TPENOJIOKEHUE, OLICHUBATh NPABUIBHOCTh MOpPSIKA

MMPOBCACHUA UCCIICAOBAaHM, CJIaTh BBIBOAbI

1.9

MNpOBOAWUTL OIIBITHI 110 HaGHIOIICHI/IIO (bI/ISI/I‘IeCKI/IX SIBJICHUU W
(GU3MYEeCKUX  CBOWCTB  Tel:  (QOpMyIHpOBaTH  IPOBEPSEMBIC

OpPEANONOKEeHUsl, coOuparb  yCTAaHOBKY M3  NPEAJIOKEHHOTO




000pyI0BaHus, ONUCHIBAThH XO/1 ONbITA U (POPMYITHPOBATH BHIBObI

1.10

BBIIIOJIHATH IPSAMBIE WM3MEPEHUs C HCIOIb30BAHMEM aHAJIOTOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEJIWYHMH, CPABHUBATH PE3YJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

1.11

1.12

IPOBOJIUTh  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (PU3HYECKOH
BEJIMYMHBI OT JAPYrol C HCIOJIb30BAHUEM IMIPSIMBIX HW3MEpPEHUI:
IUIAaHUPOBaTh MCCIEJOBAHUE, COOMpaTh YCTAHOBKY M BBIIOJHSATH
U3MEpeHusi, cienyd MpeIOKeHHOMY  IJIaHy, (DUKCHPOBaTh
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJE TaOIMIl U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3yJibTaTaM MCCICAOBAHHUA

IMPOBOANTD KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJIIMYHH:
IJIAHUPOBATb U3MCPCHUA, CO6I/IpaTL OKCIICPUMCHTAJIIbHYIO YCTAHOBKY,
ceaysa Hpel[HO)I(GHHOﬁ HHCTPYKIIMHW, W BBIYHUCIATL 3HAYCHHC

BCINYHHBI

1.13

coOmonaTh TMpaBWja TEXHUKM Oe3omacHOCTH TMpH  pabore ¢

J1a00paTOpHBIM 000pyI0OBaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBI JEHCTBHS H3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa MUX ONUCAHUA, HCIOJb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBIEHHMH U HEOOXoauMble

¢uznyecKkne 3aKOHOMEPHOCTH

pacno3HaBaTb MPOCTBIC TCXHUYCCKHC YCTpOI\/'ICTBa U U3MCPUTCIILHBIC
npuOOpBl O CXeMaM M CXEMaTHYHBIM PHCYHKaM, COCTaBJIATh CXEMBbI
DIIEKTPUUYECKUX IeTMeld C TOCIeAOBAaTeIbHBIM U TapauIeIbHBIM
COCMHEHUEM  JJIEMEHTOB, pa3jiuyas YCIOBHbIE 0003HAUYEHUS
AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUI0 O MpHUMEpax)
MPAaKTUYECKOTO UCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCETHEBHOMN
KU3HM 171 oOecriedueHHs 0€30MacHOCTH MpU  OOpalieHuu ¢
npubopamMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 310pPOBbs U

COOJTIOIEHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpesie

OCYILECTBIIATh MOMCK MHPOPMaLUU (PU3NIECKOTO COAEPIKAHUS B CETH
HMHTepHeT, Ha OCHOBE MMEIOUIUXCS 3HAHUUM M IIYTEM CpaBHEHUS
JIOTIOJIHUTEIbHBIX HMCTOYHUKOB BBIAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJOCTOBEPHOM

1.18

UCIONIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4dHO-




1.19

MOMYJSIPHYIO JIUTEPATypy (PU3MUECKOro coAep)KaHUs, CIPaBOYHBIC
Marepualibl, pecypcbl cetu  MHTepHeT; BiaAeTh OpUEMAMH
KOHCIIEKTUPOBAHHUS TEKCTa, nMpeoOpa3oBaHusi HHGOPMAIUU U3 OJIHON

3HAKOBOM CUCTEMBI B IPYTYIO

co3/aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIE COOOIICHMS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHUKOB (PU3NUYECKOTO
COJICp)KaHUs, B TOM 4YHUCIIEC NYyOJIMYHO MPEICTABISATh PE3yIbTaThI
MPOCKTHOM WJIM HUCCJIEIOBATEIbCKOW JCATEIBHOCTH, IIPH 3TOM
IPaMOTHO HCIOJIB30BaTh H3Y4YEHHBIM NOHATHUHHBIM anmapar Kypca

(1)I/ISI/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC HpefﬁeHTaHHeﬁ

1.20

9 KIIACC

Kon
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJIEAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNIEUCTBUA M KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OLICHUBATh
COOCTBEHHBI BKIAJ B JCATENBbHOCTb TPYMIMbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aUMOJICMCTBHE,  MpPOSBISIL  TOTOBHOCTh

pazpemniaTb KOHQIUKTHI

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

HCITOJIB30BaTh N3YYEHHBIE IOHATHS

pas3iuyaTh SBJICHUSA II0 ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SBJICHHE
pacro3HaBaTh NPOSBIEHHE W3YYEHHBIX (U3MYECKUX SBJIEHUH B
OKpY’KaloIleM MHpe, B TOM 4YucCie (U3NYECKUE SBICHHUS B MPHPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B Y4eOHYIO, BBLACIATH

CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKU) PUINUECKUX SIBICHUN

1.4

OMKCHIBATh H3YYCHHBIC CBOWCTBA Ten U (DU3UYECKHE SBICHUS,
UCTIONB3ysl (U3NYECKHE BEIWYMHBI, TPH ONHCAHWUU TPaBUIBHO
TPaKTOBaTh  (PU3MYECKUI  CMBICT  HCIOJB3yeMBIX  BEJIHMYUH,
0003HaYCHHS U €AMHUIIBI (PU3UYECKUX BEITMYNH, HAXOAUTh (DOPMYJIBI,

CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH




L.5

BEJIMYMHAMHU, CTPOUTHh  TIpadUuKud  H3yYEHHBIX  3aBUCHUMOCTEU

(GUBHYECKUX BEIIMYNH

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MUECKHUE SIBICHUS W TPOIIECCHI,
UCIONIBb3YSl M3yYEHHbIE 3aKOHBI, MpPU HTOM JaBaThb CIOBECHYIO
GOpMyIMPOBKY 3aKOHAa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOe

BBIPpA)KCHUEC

1.6

OO0BSCHATH (PU3UYECKHE MTPOLECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapakrTepa:
BBISIBJISATh IPUUUHHO-CIICICTBEHHbIE CBS3U, CTPOUTH OObSICHEHHE U3 2
— 3 JIOrMYEeCKHX WIaroB C MOMOIIbIO 2 — 3 H3Y4YEHHBIX CBOHCTBA

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

1.7

pemiate pacuéTHbele 3aJauyu (omuparonigecss Ha cucremy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys] 3aKOHBI W (OPMYJIBI, CBSI3BIBAIONINEC
dusznyeckue BETUYMHBI: Ha OCHOBE aHallM3a YCJIOBHUS 3a7auu
3aMUChIBaTh KPAaTKOE YyCIIOBUE, BBIABIATH HEAOCTAIOIINE WU
M30BITOYHBIE JaHHBIE, BEIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE
JUISL pelIeHusl, MPOBOJUTH PACUYEThl W OILICHHBATh PEATUCTUYHOCTH

MMOJIYYCHHOI'O 3HAaUCHUA (bPISH"ICCKOfI BCIIMYHHBI

1.8

1.9

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOYKHO PELIMTh HpU HOMOIIU
(bu3MYECKUX METOJIOB, MCIIOJb3Ys ONMCAHUE MCCIIEA0BAHUS, BBLAEIATH
IIPOBEPSIEMOE TPEIIIOJI0KEHUE, OLICHWBATH NPABUIBHOCTh IOpsAKa
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOJMTH OIBITHl 10 HAOJIOJCHUIO (U3NYSCKUX SBICHHA WIN
(bU3MYECKUX CBOWCTB TENI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 000pYyIOBaHWS, OMUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYITUPOBATH BBIBOIBI

1.10

IPOBOJUTH MPH HEOOXOJUMOCTH CEpUI0 TMPSIMBIX H3MEPEHUH,
ompenensis CcpeaHee 3HAYCHHE HW3MEpsIeMOM BeTWYHHBI ((POKyCHOE
paccTosHue coOuparomeil JuH3bI), 000CHOBBIBaTH BBHIOOP crocoba

HU3MEPEHHS (M3MEPUTEIBHOTO MpUOopa)

1.11

MPOBOAMTH HCCIIEJIOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUM: IIaHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENIbHO CcOOMpaTh YCTaHOBKY, (DUKCHUPOBaTH pPE3yJbTaThl

HOJIy‘-ICHHOﬁ 3aBUCHUMOCTH (I)I/ISI/I‘IGCKI/IX BCJIMYMH B BHUJIC Ta6JII/II_II/I




rpaduKoB, IenaTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIETOBAHUS

1.12

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTAHOBKY
U BBIIOJHATH H3MEPEHUs, CJIENys NPEIJIOKEHHOW HMHCTPYKINH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M AHAJIM3UPOBATh IIOJIYYEHHBIE

PE3yNbTaThl C YYETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

CO6J'IIO,I[aTB ImpaBujia TEXHUKH 0e30macHOCTH IIpu pa60Te C

J1abopaTopHBIM 000pyI0OBaHUEM

pa3nuyaTh OCHOBHBIE TNMPH3HAKM WM3YYEHHBIX (PU3MUECKUX MOJEINEH:
MaTepHaibHasi TOUKa, a0COIOTHO TBEPOE TEJIO, TOUSUHBIH UCTOYHHUK
CBETa, JIyd, TOHKAas JIMH34, IJIAHETapHas MOJENb aToMa, HYKJIOHHAas

MOJCJIb aTOMHOI'O dAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JCHCTBHS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa MUX ONHUCAHUA, HCIOJb3YA
3HaHHUS O CBOWCTBaX (DM3MUCCKUX SBICHHUA M HEOOXOJIMMBIE

(I)I/ISI/I"ICCKI/IC 3aKOHOMCPHOCTHU

1.16

UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIBHBIX npuOopoB u
TEXHOJIOTUYECKUX TPOLIECCOB IPH PEHIEHUH Y4eOHO-IIPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JJIsl IOCTPOEHUSI N300paKeHUN B TIOCKOM

3epKaie 1 coOuparomieit JIMH3e

1.17

OPUBOAUTH TNpHUMEPHl (HAXOAUTH MH(MOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHON
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OoOpalleHuH ¢
npuOopaMy U TEXHUYECKUMH YCTPOUCTBAMHU, COXPAHEHUS 3J0POBbS U

CO6J'IIOI[€HI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B Oprxcanmeﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK HHPOPMAIHN (PU3HUUECKOTO COACPKAHUS B CETH
NHTepuer, caMoCTOSTENbHO (OPMYIHpPYST TOUCKOBBIA  3arpoc,
HAaXOOUTh NYTHU  ONpPENECIEHUs  JOCTOBEPHOCTH  IOJYYEHHOU
nH(popManMi Ha OCHOBE HMEIOIIMXCS 3HAHWK W JIOMOJIHUTEIBHBIX

HUCTOYHHUKOB

1.19

UCIIONIb30BaTh TMPH  BBIMOJTHEHWHM YYE€OHBIX 3a/laHUil  HAy4dyHO-
NOMYJSIPHYIO JIUTEPATypy (DU3MYECKOro COJEp)KaHUs, CIPaBOYHBIE
Marepuayibl, pecypcbl cethu  HHTEpHeT; BiaAeTh OPUEMAMH

KOHCIIEKTUPOBaHHUS TEKCTa, NMpeoOpa3zoBaHusi HHGOPMAIIUU U3 OJIHOU




3HAKOBOMW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaThb COOCTBEHHbIE IMCbMEHHBIE M YCTHbIE COOOIIEHHUS Ha
OCHOBe HWH(pOpPMAMM W3 HECKOJIbKUX HCTOYHHUKOB (HPU3UIECKOTO
coJiepXkKaHus, MyOJIMYHO NPEACTABIATH PE3yJIbTaThl NMPOEKTHOW WIIU
UCCIICIOBATEIIbCKOW ~ JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIOJIb30BaTh U3YYCHHBIHN MOHATUIHHBIN anmapar U3y4aeMoro paszaesna
(GU3MKKM W CONMPOBOXKIATh BBICTYIUIGHHWE NpPE3CHTAMEed ¢ y4&TOM

0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBIMOJHEHUN YYEOHBIX MPOEKTOB M HUCCIENOBAHUN (PU3NUECKUX
IIPOLIECCOB PACHPENeNiITh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  3aJa4aMH, CJIEJAUTh 3@ BBIIOJIHEHUEM IUIaHA
JNEUCTBUA M KOPPEKTUPOBaTh  €ro, AaJeKBAaTHO  OLICHUBATh
COOCTBEHHBIM BKIJIaJ] B JESATENbHOCTb TIPYINIbL, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMMOJICMCTBHE,  MpPOSBISIE  TOTOBHOCTh

pa3pemiaTh KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIIACC

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

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®uszuka — Hayka O IMpupoje. SIBIeHus NpUPOABL.
1.1 duznyeckue  ABJIICHHA. MEXaHWYECKHE, TEIUIOBBIC,

SJICKTPUYCCKUC, MATHUTHLBIC, CBETOBBIC, 3BYKOBBIC

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

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECTGCTBCHHOHay‘IHHﬁ MCTOJ IIO3HAHHA: Ha6J'IIOI[CHI/IC,
13 MMOCTAaHOBKA HAYYHOI'O BOITPOCA, BBIABHMIKCHUC T'HIIOTE3,
1 9KCIICPUMCHT 110 IPOBCPKE TUIIOTE3, 00BsICHEHHE

HaAOJIFOaeMOT0 SIBJICHUS
1.4 Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEen

[TpakTyeckue paboOTHI:

#HHPartH##113MepeHne paccTOsHUMN.

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

#HH##Par###0OnpeneneHne pa3MepoB MaJIbIX TeIl.

###Par###lI3mepenue  TemmepaTypbl NpU  TIOMOIIH

KUAKOCTHOI'O TCPMOMETPA U JaTUUKaA TCMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJJEHMA O CTPOEHNU BEIIIECTBA

###Par###CTpoeHNe BELECTBA: aTOMbl U MOJIEKYJIbI, UX
2.1 pa3Mepsl. OMEBITHI, JTOKa3bIBAOIIIE JIACKPETHOE

CTPOCHUC BCUICCTBA

2 ###Par### ]| piokenne  vactuir  BemectBa.  CBs3b
2.2 CKOpPOCTH  JIBJKEHHS  4YacTUIl C  TeMIepaTypomu.

BbpoyHoBckoe nBmxenue, 1uddysus

53 B3anmoneicTBre 4acTUI BELIECTBA: IPUTSHKEHUE U
OTTAJIKUBaHUE




###Par###ArperaTHple COCTOSIHHS BEILIECTBA: CTPOCHUE

ra3oB, >KMJIKOCTEH M TBEPABIX (KPUCTAIUIMUECKUX) TEIl.

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

2.5 OCcoOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuueckue paboThI:
###Par###01enka quaMmerpa aToMa METOJIOM PSAOB (C
ucronb30BaHueM pororpadmii).

2.6 ###Parf##OnbITBl  TI0  HAONIOJIEHUIO  TETUIOBOTO

pacuIMpeHust ra3os.
#H#HPar###OnpITel 0 OOHAPY)KEHHIO JCHCTBHUS  CHII

MOJICKYJISIPDHOT'O ITPUTAKCHUA

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

a1 Mexanunueckoe JIBUKEHHE. PaBHOMepHOE 51
' HEPABHOMEPHOE JBM)KEHHE
#H#Par#H###CKOpOCTb. Cpennsis CKOpOCTb pu
3.2 HEpPaBHOMEPHOM JIBWKE€HUHU. Pacuér myTtu M BpeMeHu
JBUKECHUS
SBnenne uHepuuu. 3akoH MHepuMH. B3ammoneincteue
33 T€N KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Teja
14 ##H#Par###notHocTs BemiecTBa. CBA3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00BbEMA BelllecTBa
3.5 Cwita Kak XapakTEepHCTHKA B3aUMOJICUCTBUS TEIl
16 Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuiibl C
' IIOMOUIBbIO AUHAMOMETPA
37 ###Par#H#H#IBnenne TaroteHus u cuwia Tsoxkectd. Cuna
' TSDKECTH Ha ApYyrux miaHetax. Bec tena. HeBecomocTs
38 Cuna tpenus. TpeHUE CKOJIBKEHUS U TPEHUE IOKOS.
' Tpenue B mpupoie U TEXHUKE
1.9 #H##Par###(CnoxxeHue CHWJI, HaIpaBJICHHBIX 10 OJIHOU
' npsMoil. PaBHOZEHCTBYIOIAs CUIT
3.10 [TpakTHyeckue paboOTHI:




3.11

3.12

OnpeneneHue CKOPOCTH PaBHOMEPHOTO  JABM)KEHHUS
(mapuka B KUAKOCTH, MOJEIU  JIEKTPUIECKOTO
aBToMoOmiIs u Tak jganee). Omnpenenenue cpenHen
CKOPOCTH CKOJIBKEHHS OpycKa WIM IIapukKa II0
HAKJIOHHON  uiockocTd. OmnpeneneHue  IIOTHOCTU
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTsDKeHUs (nedopmaruu) mpyKuHbI OT
NPWIOKEHHOW  cuibl.  OMBITBL, JAEMOHCTPHUPYIOIINE
3aBHCHUMOCTh CHJIBI TPEHHS CKOJIbKEHHUS OT Beca Teja U

XapakTepa CONPUKACAIOLIUXCS IOBEPXHOCTEH

®u3ndeCcKue SIBICHUS B npupoac: NpuMEpbl ABUKCHUA C
pasiIM4dHbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

IIef/'ICTBI/IC CUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHUYecKne yCTpOMCTBA: TMHAMOMETP, NOAIIUITHUKA

TABJIEHME TBEP/IBIX TEJI, )KUIKOCTEI 1 TA30B

4.1

4.2

Hasnenue TBEpAoro Tena. CrnocoObl yMEHBIICHUS H
YBCIUUYCHUA OaBJICHUSA
JlaBnenue raza. 3aBUCUMOCTh JaBJIEHUS raza oT o0béMa,

TeMIIepaTyphbl

4.3

4.4

4.5

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCJIaMH1, XUAKOCTAMHU U

razamu. 3akoH Ilackansg. [ITHeBMaTHYEeCKHE MAITUHEI

3aBUCUMOCTH JaBJICHUS KHUIKOCTH oT FJ'Iy6I/IHI>I.
I'mapocratnueckuit napagokc. CooOIaromecs cocyabl.

FI/II[paBJ'II/I‘-IeCKI/Ie MEXAaHU3MBbI

AtMmocdepa 3emnu u armocepHoe naBienue. [Ipuannbl
CYIIECTBOBaHMs BO3AYHMIHON 000j04Yku 3emiu. OnbIT
Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBICHUS OT

BBICOTHI HaZl YPOBHEM MOPA

4.6

N3mepenne armocdeprnoro nasnenus. [Ipubopsr mis

HU3MCPCHUMA aTMOC(I)epHOl"O JaBJICHUA

4.7

JlefictBue KXUAKOCTM M Ta3a Ha IOTPYyKEHHOE B HUX
Teno. BrelTamkuBaromas (apXxumenoBa) cuia. 3aKOH

Apxumena

4.8

[InmaBanue ten. Bo3ayxornnaBanue




4.9

[TpakTrueckue pabOTHI:

UccnenoBanue 3aBUCUMOCTM Beca Tela B BOJAE OT
o0béMa mMOTrpYy:KEHHOM B JKUIKOCTH YacTH TeJja.
OmnpeneneHye BpITAIKUBAOLIEH CUJIbI, JEHCTBYIOIEH Ha
TE€N0, NOrpyxEéHHoe B  KuUIKocTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAKOLIEH CUJIbI, JECHCTBYIOLIECH
Ha TeIO0 B JKUIKOCTH, OT Macchl Tena. OIbITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIECH
CWJIBI, IEHCTBYIOIIEH Ha TENIO B >KUJKOCTH, OT 00bEMa
MOrPYKEHHOM B MKUJKOCTh YAaCTH Te€la U OT INIOTHOCTH
JKUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu
KOHCTPYUPOBAHME  JIOAKM W OmpeAesneHue  e€

pr3OHO,I[’LéMHOCTI/I

4.10

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

pBIO

4.11

TexHUYeCcKHne YCTPONCTBA: COOOIIAIONINECS COCY/IBI,
YCTPOMCTBO BOJONPOBOAA, THUIPABIMYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckasi MOIHOCTh
53 [IpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHas
' 10ckocTh. [IpaBusio paBHOBecHs pblyara
54 [TpumeHeHue mpaBuiia paBHOBECHUS pbldyara K OJI0Ky
«3omotoe  mpaBuio»  MexaHuku.  Koadduument
5.5 10JIE3HOTO JEeNCTBUS MEXAHU3MOB. ITpocteie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHumanbHast SHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas s3Heprus
sg [TonHass mexaHudeckas SHEprusl. 3aKOH W3MEHEHUs U
' COXpaHEHMsI MEXaHUYECKON YHEPTHH
5.9 [TpakTiueckue paboThI:




###Par###Onpeneneane pabOTBHl CHIIBI TPEHUS TIPH
pPaBHOMEpPHOM JBM)KEHHUU Tejla 110 TOPU30HTAIBHOU
noBepxHocTu. MccinenoBanue ycnoBuil paBHOBECHUS
ppuara. M3mepenue KIIJI HakJIOHHONM IIJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHUYeCKOM OHCPIrun

du3nyeckue sABJICHUS B npupoac: pbHaru B TEIC

5.10
4esioBeKa
TexHUuecKkue YCTPOMCTBA: pblUar, TMOJABWXHBIA U
5.11 HETOJABMKHBIM OJIOKH, HaKJIOHHAs IIOCKOCTh, MPOCTHIC
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
paszjena 3JieMeHTa
TEIUIOBBIE ABJIEHU A
OCHOBHBIE  TIOJIOXKEHHSI  MOJIEKYJISIPHO-KUHETHUECKON
61 TEOpUM CTPOEHMs BemiecTBa. Macca u  pasmepsl
' MosieKyl.  OmbIThl,  HOJATBEP)KIAIOLUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYIISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOIO U ra3oo0pa3HOro
6.2 cocrosiHMil BemiecTBa. Kpucramnnmueckue u amopdHbie
Tena
OObsicHeHrEe CBOWCTB Ta3oB, KUJIKOCTEH W TBEPIBIX TN
6 6.3 Ha OCHOBE IIOJIOKEHUH MOJEKYISIPHOKUHETUYECKON
TEOpUU
6.4 CMaunBaHuE U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe paclIupeHue u cxaTue
66 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOPOCTBIO
' TEIUIOBOTO IBUKEHUS YaCTHULL
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTPEHHEH
' SHEPIUuu: TerIonepeaada 1 CoBepiieHue padoThl
6.8 Bunel temonepenadyu: TEIIONPOBOJHOCTb, KOHBEKLIHS,




U3JIy4eHUE

KommuectBo  TEMJIOTHIL VnenpHass  TEIIOEMKOCTH

6.9
BeIlleCTBA
TemmooOMeH u TemiIoBO€ paBHOBEcHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u OTBEp/IEBAHNE KPUCTATUIMUYECKUX BELIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[Tapoobpa3zoBanue u  koHaeHcanus. Mcmapenue.
610 Kunenue. VYpaenbHas  Ttemiota mapooOpa3oBaHUSI.
. 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTO
JaBJICHUS
6.13 BnaxnocTs Bo3ayxa
6.14 DHeprus TOIIMBa. Y IeibHas TEII0Ta CrOPaHUs
[MpuHnmmel  paboThl  TeruioBbix  aurarenei  KITJ]
6.15 TEIJIOBOrO ABUTaTelid. TeryoBble ABUTATEeNd U 3aliuTa
OKpY’Karolllen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TETIOBBIX
6.16
npoiieccax
[IpakTudeckue pabOTHI:
H#H##Par##H#OnbITel 10 OOHAPYXKEHUIO JIEHCTBHS CHJI
MOJICKYJISIPHOTO TTPUTSKEHUSI.
##H##Par#H##OnbITEI IO  BBIPALIMBAHUIO  KPHUCTAJUIOB
MOBAapPEHHOM COJIM WM caxapa.
###Par#H##OnpITel 10 HAONIOACHHWIO  TEMJIOBOTO
617 pacCIIUpPEHHS Ta30B, )KUJIKOCTEH U TBEPIBIX TEI.

###Part##Onpenenenue NaBlieHUs] BO3ayXa B OayuioHe
HIpuIa.

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

###Par###] [poBepka runoTe3bl JMHEUHOW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA JKHJIKOCTH B TEPMOMETPHYECKON




6.18

TpyOKe OT TeMIeparyphbl.

###PartH##Habmonenne M3MEHECHUS BHYTPEHHEHN
SHEPTHM Tejla B pe3yJbTare Teruionepenaadyu U padoThl
BHCIIHUX CHUIL.

###Par##llccnenoBanue SBICHUS TEIIOOOMEHA TIpH
CMEIIMBAHUH XOJIOJHOU U TOpsuei BOIBI.
###Par###Onpenenenue KOJINYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TMpPH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUITHHAPOM.

###Par###OnpeneneHue yIeJIbHOU TEIIIOEMKOCTH
BEIIECTBA.

###Par###lccnenoBanue mpoiiecca UCIapeHus.
##H#Par#H##Onpenenenue  OTHOCUTENIBHOM  BIaKHOCTH
BO3/IyXa.

#H##HParf##OnpeneneHue yAaelbHOW TEIUIOTHI IJIABICHUS

Jpaa.

Ousnyeckue SABICHHUS B MPUPOAE: TMOBEPXHOCTHOE
HaTSOKEHHE W KaNWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTaJUTBI B Tipupoae, u3nydeHne CoiHIa, 3aMep3aHue
BOJI0OEMOB, MOpPCKHUE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HNHCA, CHCTa.

6.19

TexHudeckue  yCTpOWCTBA:  KalWJULIPBI, IPUMEpHI
HCIIONb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETD,
JATYUK TEMIIEPAaTypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPBI, NCHUXPOMETp, MapoBas TypOMHa,

ABUTAaTCJIb BHYTPCHHCTO CrOPaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanus Tei. J[Ba poga dJEKTPUUECKUX 3apsI0B
BzaumoneiictBue 3apsokeHHbIX  Tell.  3akoH  Kysona

7.2 (3aBMCHMOCTB CHJIBI B3aUMOJEUCTBUS 3apsUKEHHBIX TEN OT
BEJIMYMHBI 3aPsIJIOB M PACCTOSIHUS MEKIY TEJIAMHU)

73 DnekTpuyeckoe nosie. Hanpssk€HHOCTh AIIEKTPUYECKOTO

noss. lIpyHOUnD cyneprnosunuu 3JIEKTPUYECKUX I0JIEH




(Ha Ka4eCTBEHHOM YPOBHE)

Hocurenu »siexTpuuyeckux 3apsaoB. OJIEMEHTapHbIN

7.4 anekTpuyeckuil 3apan. Ctpoenue aroma. IlpoBonHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHSL  CYIIECTBOBAHUS
' 3JEKTPUUYECKOTO TOKA. MICTOUHHUKYU MOCTOSIHHOTO TOKA
JeiicTBus ANEKTPUUYECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTSX M razax
Onektpuyeckas uenb. Cuwia Toka. DJIEKTPUUYECKOE
7.8
HaIpsDKEHUE
79 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' COTIPOTHUBIICHHE BEIIECTBA
7.10 3akoH OMa AJ1s yyacTKa Lenu
[TocnenoBarenbHOE W THapayIeIbHOE  COEIUHEHUE
7.11
MIPOBOJIHUKOB
PaGorta ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoynsa — Jlenna
713 DNeKTpUYecKue Lenu U MOTPEOUTENH DIEKTPUUECKOMN
. sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocrosuHble MarHuTHl. B3auMopelcTBHUE TOCTOSTHHBIX
7.14
MarHuTOB
715 MarauTtHOoe mone. MarHmuTHoe Tone 3eMiid M €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
16 OmneIT Dpcrena. MarHuTHOE MOJ€ PAEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >EKTPOMArHUTOB B TEXHUKE
JleficTBUe MarHMUTHOTO TOJIE Ha MPOBOJHUK C TOKOM.
17 DNeKTpoABUTaTeNlb MOCTOSHHOTO TOKa. Mcmonp3oBaHue
' 3JIEKTPOJIBUTATENIEN B TEXHUYECKHX YCTPOWCTBAX M Ha
TpaHCcIopTe
7.18 OnbiTel  ®@apaned.  SBieHHE  BIEKTPOMATHUTHOMN




naaykiuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CriocoOsr MOJTy4YeHUs
7.19 3JIEKTPUYECKON SHEPIuMu. DNEeKTpOCTaHIIUN Ha

BO30OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuyeckue pabOTHI:

OnBITH 10 HAOTIOJCHUIO YJIEKTPU3AIUU TEN HHIYKITUESH

Y TIPU COTIPUKOCHOBEHUH.

HccnenoBanne pAelcTBUS SIEKTPUUECKOTO IIOJIs  Ha

MIPOBOJHHUKY M TUAICKTPUKH.

COopka u mpoBepka pabOTHl BJICKTPUUYECKON IIEMH

MOCTOSIHHOTO TOKA.

W3mepenue u peryiupoBaHue CUIIbl TOKA.

N3mepenue u perympoBaHue HAMIPSHKCHHUS.

HccnenoBanme 3aBUCHIMOCTH CHJIBI TOKA, UYIIETO Yepes

PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U HAIPSHKEHUS

Ha pe3ucTope.

OnbITHI, JIEMOHCTPHPYIOIIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COTPOTHBIICHUS TPOBOJHUKA OT €ro
7.20 JUTMHBI, TJIOMIA/I MTOTIEPEYHOr0 CEYeHHSI U MaTepuaa.

IIpoBepka mpaBwila CJHOXEHHS HaNpsHKEHUM NpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajieIbHOM
COeMHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLHIETO 4Yepe3 PE3UCTOP.
OnpeneneHne  MOIIHOCTH  JJIGKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYLIETO YEPE3 JAMIIOUKY, OT HANpPSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS TMOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJI TIOCTOSIHHBIX MarHUTOB IPU
uxX OoO0beAMHEHUM |  pasfencHuu. VccriemoBaHue
JENCTBUS DJIEKTPUUYECKOIO TOKA HA MarHUTHYIO CTPEIIKY.

OneIThl, JEMOHCTPHUPYIOIIME  3aBUCHUMOCTh  CHJIBI




BSaHMOHeﬁCTBHH KaTyllKyu ¢ TOKOM U MarHuTa OT CHJIbL
TOKa MW HaIIpaBJICHUA TOKa B KaTYyIIKE. HSy‘ICHI/Ie

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

Koncrpynposanue u U3y4YEeHUE paboTsl
JIIEKTPOABUTATEIA. N3smepenne KII
3JEKTPOJIBUTAaTEIbHONM  YCTaHOBKH. OnbIThI o

HUCCICOJOBAaHHUIO ABJICHUSA SHCKTpOMaFHPITHOfI WHAYKIUU:
HCCIIeNOBAaHUE M3MCHEHHN 3HAaYCHUS U HaIrpaBJICHHUA

WHAYKIOUMOHHOI'O TOKa

7.21

7.22

dusnyueckue SBICHHS B TMPUPOJE: DICKTPUUECKHE
SBJICHUS B  arMmocdepe, DIJICKTPHUSCTBO  IJKUBBIX
OpPraHU3MOB, MarHWTHOE Moje 3emiu, Apeld MoICcoB,
POJIb MAarHUTHOTO TOJIA JJIS )KU3HHU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue yCTpoicTBa: 3JEKTPOCKON, aMIEepMeTp,
BOJIbTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON DHEPIUH,
ANEKTPOOCBETUTENNbHBIE  IPUOOPBI,  HarpeBaTelIbHbIE
ANEKTPONPUOOPHI (mpumepsl), JJIEKTPUYECKUE
MIPEIOXPAHUTENN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEID

MOCTOAHHOI'O TOKA, reHEPATOP IMOCTOSAHHOI'O TOKA

9 KUJIACC
Kon
Kon anemenrta [IpoBepsiembie 2IEMEHTBI COAEPIKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexanuyeckoe JABWKEHHE. MarepuaibHas TOYKa.
- Cucrema orcuéra
g 8.2 OTHOCHUTENBHOCTE MEXaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEpHOE NMPSIMOJIMHENHOE JBHKCHUE.
8.4 CpenHsii 1 MIHOBEHHass CKOpPOCTb  Tejla  IpU

HCPpaBHOMCPHOM ABHXKCHUU




Yckopenue. PaBHOyCKOpEHHOE MPAMOJIMHEHHOE

8.5
JIBUYKEHUE
8.6 ###Par##H#CroOonHoe nagenue. OnbiTel ["anunes
###Par###PaBHoMepHOE JBUXKEHUE IO OKPY>KHOCTH.
8.7 [Tepuon m yacrora oOpamieHus. JIuHeliHas W yriioBas
ckopoctu. LlenTpocTpemMuTenbHOE YCKOPEHUE
8.8 [Teperiit 3akon HeroToHa
8.9 Bropoii 3akon HeroTona
8.10 Tperuii 3akon HeroTrona
8.11 H#HHAPar###] [puHuun cyneprno3uiuu cuil
8.12 Cuna ynpyrocru. 3akoH ['yka
###Parf##Cuna TpeHUs: CHJIa TPEHHUS CKOJIbXEHUS,
813 cuJia TPEHUS MOKOs, IPYTUe BUIbI TPEHUS
###Par###Cuna  TSOKECTH W 3aKOH  BCEMHUPHOTO
814 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaeHUS
HBwxenne  tutaner  Bokpyr — Comnma.  Ilepsas
81> KOCMHUECKasi CKOpocTb. HeBecoMOCTh U neperpy3ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOTIOTHO TBEPAOE
8.16 oo
###Par###PaBHoBecre TBEPIOTO TeNa C 3aKPEIUIEHHON
817 oCb10 BpanieHus. MomeHT cuibl. LleHTp Tsbxkectu
8.18 Nmnynsc tena. M3menenne umnyinbca. Miynsc cuiibt
8.19 3aKOH COXpaHEHMs UMITYJIbCA
8.20 H###Par###PeakTUBHOE JBUKEHUE
8.21 Mexannueckas paboTa U MOIIIHOCTb
PaGora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
822 SHEPTUU U PaboThI
[loTenuuanpHass SHeprust Tena, MOJHATOTO  HaJ
8.2 MOBEPXHOCTHIO 3eMJIU
8.24 [ToreHimanpHast HEPTUs CHKATON MPYKUHBI
###Par###Kunetnueckas  sHeprus.  Teopema o
825 KUHETHUYECKON dHEPIUU
8.26 #H##HPar###3aKkOH COXpaHEHNsI MEXaHUYECKOW SHEPTUH




8.27

8.28

8.29

[IpakTrueckue pabOTHI:

Omnpenenenne cpeaHeil CKOPOCTH CKOJBXKEHUS Opycka
WIM JIBWKEHUS NIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
Omnpenenenne yCKOpPEHHUsl Tella IPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IIYTH OT BPEMEHHU IpH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM TPU PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HadallbHOM CKOpPOCTH MYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEI, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKCHHS
OT CWJIBl HOpPMalbHOTO JdaBieHusa. OrmnpenencHue
kodddunmenTa TpeHHus cKoibxkeHus. OmnpenerneHue
KECTKOCTU TpYyKuHBL. OmnpeneneHue padOThl CUIIBI
TPEHHST TIpU PABHOMEPHOM JIBIDKCHHUW Tela  II0
TOpPU3OHTAILHONU MoBepXHOCTU. OmnpeneneHue pabdOTHI
CUIBI  yOPYrOCTH  IIpU  HOABEME  Ipy3a  C
WCIOJIb30BAaHUEM  HEMOJBMKHOTO U MOJBUKHOTO

0JIOKOB

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

TexHuueckue  yCTpOWCTBA:  CHUIOMETP, JTATYUKHU

TIOJIOKCHMUS, PACCTOSIHUA U YCKOPCHUS, PAKCThI

MEXAHUYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe nukenne. OCHOBHbBIE XapaKTEPUCTUKU

> KoJjeOaHuii: Iepruo, 4acToTa, aMIUTUTY/Ia
09 Maremaruueckuit u IIPY>KUHHBIN MasITHUKHU.
' [IpeBpartenune sHepruu npu KosaedaTeabHOM ABHKEHUN
93 3aryxatome koseOaHus. BwIHYyXaeHHBIE KOJeOaHUS.
' Pesonanc
Mexanunyeckue BoJiHbI. CBOMCTBa MEXaHUYECKHUX BOJIH.
9.4 [IpononsHble M monepeyHble BONHBL. J[JIMHA BOJHBI U

CKOPOCTb €€ pacnpocTpaHeHus. MexaHu4eCcKre BOJIHBI B




TBEPIIOM TeJle, CEHCMUYECKUE BOJTHBI

9.5

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

9.6

NudpasByk u ynpTpa3Byk

9.7

9.8

[IpakTuyeckue paboTHI:

OnpeneneHue 4YacToThl M HepuoAa  KoseOaHUI
MaTeMaTHYECKOro MasiTHUKA.

OnpeneneHue 4YacToThl M HepuoAa  KoseOaHUI
IPY>KUHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJjeOaHMiA
MOJIBEIIEHHOIr0 K HHUTU TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Tepuojia  KoJjieOaHMiA
IPYKMHHOTO MasTHUKa OT Macchl rpysa. IlpoBepka
HE3aBHUCUMOCTH nepuoja KoJIe0aHmi rpysa,
MIOJIBEIIEHHOTO0 K HUTH, OT Macchl rpy3a U *KECTKOCTH
npyXuHsl. I3Mepenue yckopeHus CBOOOTHOTO MaieHUs
@u3nyecKue SABICHUS B IMPHUPOJE: BOCIHPUITHE 3BYKOB
KUBOTHBIMH, 3E€MJIETPSCEHUE, CEHMCMHUYECKHUE BOJIHBI,

IyHaMH, 5XO

9.9

Texnuueckue yCTpOﬁCTBaZ 9XO0JIOT, HCIIOJIB30BAHUC

yIIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DIEeKTPOMAarHUTHBIE BOJHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [Ixana 57€KTPOMarHUTHBIX BOJIH

103 OnexTpoMariuTHas npupoja ceera. CKOpOCTb CBeETa.

' BonHoBEIE cBOlICTBa CBETa
10 [IpakTuyeckue paboOTHI:

10.4 N3yueHne CBOWCTB  JJIEKTPOMAarHUTHBIX BOJH C
MTOMOIIIbI0 MOOMIIBHOTO Tese(hoHa
dusznueckue SBIEHUS B TpUpoAe: OHOIOrHyYecKoe

10.5 JEeHCTBHE BUJIUMOTO, yIbTparOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4eHUN

10.6 Texnuueckue YCTpOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAariMuTHBIX BOJIH JJIA COTOBOM CBSI3U




11

CBETOBbBIE ABJIEHHA

11.1 JlyueBas mojnenb cBeta. ICTOUHUKY cBETa
11.2 [IpsiMonMHENHOE pacpOCTPaHEHUE CBETA
113 Otpaxenue cBera. [1mockoe 3epkano. 3aKoH OTpakKeHUs
' cBeTa
114 [Ipenomsienne cBera. 3aKOH IPEJIOMIIEHHS CBETA.
' [TosnHOE BHYTpEHHEE OTPAKEHHE CBETA
11.5 Jlunza. Xop jiydeid B IMH3E
116 Onrtuueckast cucrema ¢oroanmnapara, MHKPOCKONA U
' TeJecKoIa
17 I'maz kak omnrtuyeckas cucrema. biauzopykocts u
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B crektp. OnbiTel HbtoTOHA.
' CrnosxeHue CieKTpajabHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue pabOTHI:
###Par###lccnenoBanue 3aBUCUMOCTH yriia
OTpa)K€HUs CBETOBOIO JIyda OT YIJIa MMaJICHHUS.
#H##Par#Ht#l13yuenne  XapakTepUCTHK  H300pa’keHus
IIpeIMeTa B INIOCKOM 3€pKalle.
###Part##lccnenoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUS CBETOBOTO Jy4ya OT yrIjla MaJeHUs Ha
119 IPaHULE «BO3JIYX — CTEKJION.
' ###Par#tH##lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparoIei TUH3HI.
###Par###Onpenenenue (QOKYCHOIO pacCTOSHUS U
ONTUYECKOM CUJIBI COOMpPAIOIIEH JTHH3BI.
##H##Par#H##OnbITEL 110 pa3joKeHUIo Oeoro ceera B
CIIEKTD.
###Par###OnBITEI IO BOCHPHUSTHIO IBETA MPEIMETOB
P UX HAOJIOJCHUH Yepe3 IIBETOBbIE (PUIBTPHI
®dusnyeckue sABIEHUS B npupone: 3aTMeHus ConHua u
11.10 JlyHBI, 1IBETa TEJ, ONTHYECKUE SBJICHUS B aTMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
11.11 Texnuueckue YCTPOMCTBA: OUKH, IIEPUCKOII,




(doToanmnapar, ONTHYECKHE CBETOBOIbI

12

KBAHTOBBIE SABJIEHUA
121 OmnseiTel Pezepdopna u manerapHas Monenb aToMa.
' Mogens aroma bopa
122 Hcnyckanue u morjouieHue cBera aToMoM. KBaHTHI
' JIunelyaThie CIEKTPHI
12.3 PannoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3TydeHUs
124 Crpoenne aromHoro sapa. HykinonHas Monenb
' aTOMHOrO siapa. M3oTonsl
15 PannoaktuBHbie mnpeBpamenus. llepuon momypacnana
' aTOMHBIX S7Ep
126 SnepHble peakuuy. 3aKOHBI COXPAHEHHUS 3apsiIOBOTO U
' MacCOBOI'0 YUCEI
12.7 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b Macchl U SHEPTUU
128 Peakuuu cunresa u aenenus saep. VICTOUHUKY 3HEpPTUn
' CosHma u 3BE31
12.9 Snepnasg osHepretuka. JleMcTBHE — pPaaMOAKTUBHBIX
' M3JIy4E€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtoneHne CIUIOMIHBIX M JIMHEMYaThIX CIIEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanue TPEeKOB: M3MEPEHHME SHEPTMH YaCTHIIBI
10 TOPMO3HOMY ITyTH (10 hoTOrpadusim).
W3mepenue paanoakTUBHOTO GoHA
@dusnyeckue SABIEHUS B IPHUPOJE: ECTECTBEHHBIN
PaAMOaKTUBHBIN ¢on, KOCMUYECKHE Ty4H,
12.11 PaIUOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHHEPAJIOB,
JEUCTBHE PATMOAKTHBHBIX W3IyYEHUN HAa OpPraHU3M
4eJI0BEKa
1219 Texuuueckue YCTPOMCTBA: CIIEKTPOCKOII,

WHIUBUYaIbHBIN JO3UMETp, kKaMepa Buibcona




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

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

[lonnmanne ponu  QU3MKK B HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0A30BBIX MPEACTABICHUI O 3aKOHOMEPHOM CBSI3U
U T03HaBa€MOCTH SBJICHUM IIPUPOJbI, O POJM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaun (U3MKU B pa3BUTHU
€CTECTBCHHBIX HAayK, TEXHHUKH M TEXHOJOTHH, 00 3BOJIOIHH
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHUC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepud (BEIIECTBO M TIOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBaHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyaTh SBJICHUS MO0 ONMCAHHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHSATHMMHOIO amnmapara M CHUMBOJUYECKOTO
A3bIKa (PM3UKHU W UCIOJIb30BaHUE UX JUISl pelieHHs] y4eOHbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBA Tel, (U3NYECKHUE SIBICHUS U

MIPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3Yy4YCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUA,

UCTIONB3YS PUBNUYECKUE BETMUUHBI

Bianenne ocHOBaMHM METOJOB HAyYHOrO IIO3HAHUS C YYETOM
COOJIOICHHS TIPABIJI OE30MacCHOTO TpyAa: HAOMIoJACHUE (PU3MUSCKHUX
SIBJICHUMN:

YMEHHE CaMOCTOATEIbHO COOMpATh AKCHEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0O0OpYIOBaHMS MO WHCTPYKLHH, OMUCHIBATH XO
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIBHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIYUCIATH
3HaU€HUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh AKCHEPUMEHTAIBbHYI0 YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEICTaBIATh
MOJIyYEeHHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, yYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yJIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapakTepHBIX  CBOHCTB  (pU3MUYECKMX  Mojelei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMma,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE MPUMEHSITb UX JUIs

00BsICHEHUS! (PU3UUECKUX MPOIIECCOB

YMmeHne oOBSCHATH (PU3MUYECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhcllie M B KOHTEKCTE€ CUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOM Ha M3yuyEHHBIE CBOICTBA (PU3NUECKUX

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

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHHil),
UCIONB3YSl 3aKOHBI W (OpMyJbl, CBA3BIBAIOIINME (PU3UUYECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3alMChIBaTh KpaTKOE YCIOBUE 3aJlauH,
BBISIBIISITh HEJOCTAIOLINE JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HeoOXouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAaHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IIOJyYEHHOTO
3HayeHHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

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

YMeHne XapakTepu3oBaTh MPUHLHUINBI JACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCJIe OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIOIb3YSl 3HAHUS O

CBOMCTBAaX (DU3UYECKUX SBICHUUW W HEoOXoaumble (DHU3NUECKHE




3aKOHOMECPHOCTH
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YMeHHE UCHONb30BaTh 3HAHUS O (U3MYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM JJIs1  oOecrmeyeHHss O€30HMacHOCTH — NPHU
oOpamieHUn ¢ OBITOBBIMH ~ TNPUOOpaMU U TEXHUYECKHUMH
YCTPOMCTBAMH, COXPAHEHUS 3I0pOBbsI U  COONIONEHHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHS B OKPYXAlOIIeH cpele; MOHUMAaHUe
HEOOXOJUMOCTH MPUMEHEHHS JOCTHKCHUH (PU3MKH U TEXHOJOTHM

A PadOHAJIBHOI'O ITPUPOA0ITI0JIb30BAHU S

11

OnbIT moMcka, NpeoOpa3oBaHUs M NPEACTABICHHUS HHPOpPMALUU
(GU3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHUA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  YMEHHE  HCIOJb30BATh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUil Hay4YHO-NOMYJISIPHYIO JIUTEPATypy
(GU3M4ecKOro cojepKaHus, CIPaBOUHbIE MaTepUalbl, PECYPChl CETU
WuTtepHer; BnaageHue 0a30BBIMM  HaBbIKAMU  I[IPEOOpPa3OBaAHUS
uHpOpMallUM M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHBbIE IMCBMEHHBIE W YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(I)OpMaLII/II/I N3 HCCKOJIBKHMX HCTOYHHUKOB



INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS
1 MEXAHUWUYECKUE ABJIEHUA
. Mexanuyeckoe aBwxkeHue. MarepuanbHas Touka. Cuctema  OTCU€TaA.
' OTHOCUTENBHOCTD IBMYKCHHS
PaBHomepHoe u HepaBHOMepHOE nBIKEeHHE. Cpennsisi ckopocTh. Dopmyna mJis
1.2 BBIYUCIICHUS CPEAHEN CKOPOCTHU: V = S/t
PaBHOMEpHOE TIPSAMONMHEHOE NBH)KEHHE. 3aBUCUMOCTh KOOPIAWMHATHI TEla OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O MPSIMOJIMHEUHOIO BUKEHUS:
13 (1) =x,+vt
['paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsI TPOEKIHUHU CKOPOCTH, TPOCKINH
NMepeMeNIeHus, IyTH, KOOPAWMHATHI TIPH PABHOMEPHOM MPSIMOJIMHEHHOM
JBUKEHUH
3aBUCUMOCTh KOOpPJMHATHI Tela OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBHKEHHUS:
7
Sl =v,, #1+a,* ;
2
@opMynbl I TIPOCKIIUU TEPEMEIIECHUS, MPOEKIMH CKOPOCTH U TMPOCKIIUU
YCKOPEHHS IPU PaBHOYCKOPEHHOM MPSIMOJIMHENHOM JBUKEHUU:
2
1.4 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'paduky 3aBUCHMOCTH OT BpEeMEHH i MPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOPOCTH, TIPOCKIIUU TEepEMEIIEHUsI, KOOPAWHATHI TP PaBHOYCKOPEHHOM
MPSIMOJIMHEHOM JIBU)KEHUU
CBobonnoe magenue. GopMyiibl, ONUCHIBaIONIME CBOOOAHOE MaJCHUE Tela IO
1.5 BEePTHKAIH (JBIKEHHE TeJda BHHU3 WM BBEPX OTHOCUTENBHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHM s NPOEKLUUU YCKOPEHHS,




IOPOEKIUM CKOPOCTH U KOOPAMHATBI IpU CBOOOJHOM TaJ€HUM Tejla I10
BEPTUKAIH
CkopocTh pPAaBHOMEPHOIO JIBMJKEHHUsl Teja 10 OKpyxkHocTtu. HampaBnenue

CKOpPOCTH.

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

oOparreHus:
2nR
L=
T

HCHTpOCTpeMI/ITeHbHoe YCKOpPEHHUC. HaHpaBHeHI/Ie HECHTPOCTPEMUTCIILHOI'O

yckopeHus. @opmyiia il BBIYUCICHHUS YCKOPEHUS:

1.6
2
a. = v
R
dopmyia, CBSI3bIBaIOIIAsI IEPUOJ M YACTOTY OOpaIeHUs:
1
V= —
T
Macca. IInotHocTh BemecTBa. @opmya i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuita — BektopHas ¢puzuveckas BennuuHa. CIokeHne Cuil
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroTona:
F=m-a
1.10
CoHanpaBlieHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzanmopencrteue ten. Tperuit 3akod Herorona:
1.11 F p _Fl—}z
12 TpeHune 1nokos U TpeHue ckoabxkeHus. opmyna 17 BEIYUCICHUS MOYJIS CUIIBI

TPCHUS CKOJILXKCHUA:




F_=u-N

1.13

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

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOI'O TATOTCHUA:

m, -m,
F=g L1 _2%
R
Cua TsokecTd. Y CKOpeHre CBOOOIHOTO MaJeHus.
®opmyna 175 BBIYUMCIEHUS CUJIbI TSKECTH BOIM3H noBepXHOCTH 3emnu: F = mg.
JIBmxenue rianet Bokpyr Counia. [lepBas KocMU4eCKasi CKOPOCTb.

HesecomocTs 1 neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUnHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tea. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEI:
D=nyU; i, =const
PeakTnBHOE NBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIUs. d)opMyna JUI BBIYUCIICHU S

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKou s3Heprun. Gopmyia 1 BHIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

E=E;.+E 2
119 3aKOH COXpaHEHUs1 MexaHn4ecKkoil sHepruu. @opmyia /Ui 3aKOHA COXPaHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: E = const.
[IpeBpalieHre MEXaHMUYECKOW SHEPTUH MPY HAJTUYUK CUJIbI TPEHUS.
[IpocThie MexaHU3MBI. «30J10TOE PABUIIO» MEXAHHUKHU.
Poruar. MomenT cunsi: M - Fl.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TEIIA.
dopmyna 11 BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
F
pP= G
101 JlaBnenue raza. ATMOcepHOE aBICHHE.
' I'mapocratnyeckoe J1aBlIeHUE BHYTPHU KUJIKOCTH.
®opmyna 1751 BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22 3axoH [lackans. I'mapaBaudeckuii npecc
3akoH Apxumena. QPopMmyna Ajig ONPEAENICHUS BBITAJKUBAIOLIEH CHUIIBI,
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

Ycnosue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILIIaBaAHUEC




1.24

1.25

Mexanudeckue KojeOaHus. AMIUIMTYAa, TEPUOJ W YacTOTa KOJIeOaHMIA.

dopmyra, CBA3bIBAIONIAs YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii M NpPYKUHHBIM MasTHUKU. [IpeBpalieHue sSHepruu Impu

KoJIe0aTeIbHOM JABUXKXCHUH

1.26

3aryxaromue kojaebaHus. BeiHykaeHHbie konebanus. Pezonanc

1.27

1.28

MexaHn4decKkrue BOJIHEL. HpOI[OJ'IBHBIe " IIOIIEPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI KU

CKOPOCTb PACIpPOCTPAHCHUS BOJIHBI:

h=v-T

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

nByX cpell. IH(pa3ByK U ylIbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenne cpenHeill MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KO3(pPUIMEeHTa TPeHHsI CKOJbKEHUS; paObOThl CHIIbI TPEHUS, CHUJIbI
YOPYTOCTH; CPEAHEH CKOPOCTH IBWIKEHHS OpycKa MO HAKJIOHHOHW IIOCKOCTH;
YCKOpEeHHUs Opycka MpH JBIXKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUN MaTeMaTHYeCKOro MasTHHMKA; 4YacTOThl M MepHoja
KOoJIeOaHU TPYKUHHOTO MAasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO HA phIyar;
paboThl CHIJIBI YHOPYTOCTH TpPU TOABEME Tpy3a C MOMOIIBID HEMOABHKHOTO
0J10Kka; pabOTHI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Ooxa.

HccnenoBanue 3aBUCUMOCTH apXHMMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOM
YacTH TeJla U OT IUIOTHOCTH KMJIKOCTH; HE3aBUCHMOCTHU BBITAIIKUBAIOIIECH CUJIIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJTLHOTO JaBJICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIEHU
nedopmaruu IpYKUHBI, YCKOPEHHUsT OpycKa OT yrila HakJOHAa HANpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEepHOA
KOJIeOaHUi MPYKMHHOTO MAasATHHKA OT MacChl TPy3a M KECTKOCTU TMPYKUHBI,
HCCJICIOBAaHNE HE3aBHCHUMOCTH TIEpHOJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yclioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HE)KMBOU IIPUPOAE, NEUCTBUE CUIIBI TPEHUS B IIPUPOLE U

TEXHUKEC, TMPUIHWBBI W OTIMUBBI, JABMXXCHHUC IIJIAHCT ComHeuynoi CUCTEMBI,




PEaKTUBHOE JIBHKECHUE JKUBBIX OPraHU3MOB, PblYaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha KUBOW OpPraHW3M, IUTABAHHE PHIO, BOCIPUSTHE

3BYKOB JKUBOTHBIMH, 3EMJICTPACCHUC, celicMuUecKue BOJIHBI, IYHAMH, 53XO

Texnuueckue yCWlpOlZCWlGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKETbhI, pblYyar, HOI[BH)I(HBIﬁ n

HeHO,I[BI/I)KHblf/'I 6.]'IOKI/I, HAaKJIOHHas IINIOCKOCTb, IMPOCTBIC MCXAaHU3MBI B 6BITy,

151 cooOmraromuecst cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHU A
OCHOBHBIC ~ TIOJIO)KEHUSI ~ MOJICKYJISIDHO-KMHETUYECKOH  TEOPUH  CTPOCHHUS

2.1 BemiecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOrO COCTOSHUMN BeEIECTBa.
Kpucrammmdeckue u amopHbie Tena

59 JBuxenne dyactull BemiectBa. CBsS3b  CKOPOCTH  JBUKEHHMSI YacTHUIl C

' Temrneparypoil. bpoyHoBckoe nBmkenue, mudy3us

23 CMauuBaHue M KalWUISPHBIE SIBICHUS

24 TemoBoe paciiupeHue u cxarue

2.5 TemnoBoe paBHOBECHE

Yy Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaayn: TEIONPOBOJHOCTh, KOHBEKIH, U3Ty4eHUE
HarpeBanme wu oxnaxkaenue Ten. KommdecTBO  TemioThl.  YaenbHas
TEMJIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs PHEPTUM B TEIUIOBBIX IpoIeccaX. YpPaBHEHUE TEIUIOBOTO
Oananca:

29
QO +0, +..=0
Ucnapenne u koHueHcausa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

510 UCTMapeHus W KoHAeHcanuu. KurneHwe IKHUIKOCTH. YJenpHass TeIuioTa

' napooOpa3oBanusi: L = Q/m

2.11 BnaxnocTs BO3ayxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctauzauus. V3MeHeHWe BHYTPEHHEH SHEpPruud Mpu

IJIaBJICHUU U KPpUCTAJJIM3allH. YILCJIBHaSI TCILJIOTA IIJ1aBJICHUA:

,_0

m

BHyTpeHHsIst SHEpTHsl CTOPAaHUs TOIUIMBA. Y IeJIbHAS TEIJIOTa CrOPaHUs TOIUIMBA:
q=0/m

[Mpunanmns! pabdoTs! TeroBbix apurateneit. KI1/1 reruioBoro nsurarens

Ipakxmuueckue pabomul

W3mepenne yaenbHOW TEMIOEMKOCTH METAINIMYECKOr0 LUIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJYYEeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (UKCUPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblid IMWIMHIAP; KOJUYECTBA TEIUIOTHI,
OTAAHHOI'O0 HAarpeThiM LWJIMHAPOM, IOCIE OIMYCKaHHUsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIIAXKHOCTU BO3[yXa; VYAEIbHOM TEIUIOTHI
IJaBJIeHUsT Jbpja. MccnenoBaHWe M3MEHEHHS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBHUSAX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW M

FOqueﬁ BOJBI; IIpOo1IeCCa UCIIApCHUA

2.16

Qusuueckue A61eHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIUIBI B MpHupoae, uznydenue CoiiHla, 3aMep3aHue

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

2.17

3.1
32
33

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpu3zanus Ten. /[Ba BUa 3MeKTPUUIECKUX 3apsA0B
B3aumopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaa

34

SJ'ICKTpI/ILICCKOC ITOJIC. HaHp}I)KéHHOCTL QJICKTPUYCCKOTO  IIOJIA. HpI/IHL[I/Il'I

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsgoB. JleicTBHE SJIEKTPUYECKOrO0 TMOJA Ha

NeKTpUYecKue 3apsabl. [IpOBOAHUKY U JUIIEKTPUKU

3.6

[TocTosiHHBIN AnekTpuYecKuil TOK. JlefcTBus 3nexkTpudeckoro Toka. Cuma Toka.




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

:‘)J'IGKTpI/I‘{CCKOC COIMPOTHUBJICHUC. Y,Z[CJ'IBHOC SJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

3.7 R = pl/S
18 3akon Oma ju1s yyactka snekTpudeckoi uenu: [ = U/R
[locnenoBarenbHOE COEIUHEHUE TPOBOIHHUKOB:
L =I,;U=U+U,;: R=R +R,
1 1 1 2
3.9 [TapannensHOE cOEMHEHNE TPOBOAHUKOB PABHOI'O CONPOTUBIICHUS:
U =U;:I=1+I; rR=5,
2 2 7
Cwmenranabie COSTMHEHUS TPOBOTHUKOB
Pabota 1 momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenna:
3.11 0= 12 ‘R-t
210 OnbiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA € TOKOM. JIMHHHM
MarHUTHOM MHIYKLIUH
313 MarauTHoE T1OJI€ TOCTOSHHOTO MAarHuta. B3auMOAENCTBUE MOCTOSHHBIX
MarHuTOB
3.14 JleficTBHe MarHUTHOTO ITOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apanes. SBnenue snekTrpoMarHuTHON MHAYKIUU. [IpaBuio Jlenna
Ilpakxmuueckue pabomul
N3MepeHne  BIEKTPUYECKOrO0  CONPOTUBICHHUS  PE3UCTOpa;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PaOOTHI AMIEKTPUIECKOTO TOKA.
3.16 UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJIHUKE

(pGSI/ICTOpH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHIAX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHHUA OT IJIMHBI IIPOBOJHHUKA, IJIOMIAAN €0 IMOIICPEYHOIr0o CCUCHHUA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSDKEHUS MPU MOCIET0BATEIbHOM
COCIMHEHUHU TMPOBOJHUKOB; TMpPaBWIA JJISI CUJIbI DJIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUH TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupoode: SIEKTPUUECKHE SBJICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE T0JIe 3eMITH, Jpeiid MOI0COB,
POJIb MATHUTHOTO TOJISL 17151 )KM3HU Ha 3eMIle, MOJSIPHOE CUSHUE
Texnuueckue ycmpoiicmea: 3SIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTAT,
CYETUHUK  JJEKTPUYECKOM  HDHEPruM,  dSJIEKTPOOCBETUTENIbHBbIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIE AIEKTPONPUOOPHI (mpumepsr), 3JIEKTPUYECKHE
MPEAOXPAHUTENIN, BJICKTPOMArHUT, JJICKTPOJBHUIaTEIh IMOCTOSIHHOTO TOKAa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 DJIeKTpOMarHuTHbIC BOJIHBI. [1IKana 31eKTpOMarHUTHBIX BOJIH
3.20 JlyueBas monens cBeta. [IpsmonnHeitHOe pacipocTpaHEHUE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomiienue cBera. 3aKOH MPEIIOMIICHUS CBETA
3.23 Hucniepcus cera
394 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JMH3BL. OnTuyeckas cuia
' munH3bl: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue mprudopbl
Ilpakmuueckue pabomol
###Par#Ht#l13mMepeHrne ONTHUECKON CHIBI coOuparomeil JUH3bI, (OKYCHOTO
paccTosiHUs COOMPArOIIeH JTMH3BI (10 CBOMCTBY PAaBEHCTBA Pa3MEPOB MpeaMeTa U
M300paxeHusi, KOTja MpeAMeT PacloiioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMIIEHUS CTEeKIA.
###Par###lccnenoBanue CBOMCTBa M300pa)keHUs, MOJYYEHHOTO C MOMOIIBIO
coOuparomiel JHMH3bI, M3MEHEHUs (OKYCHOTO PACCTOSIHHUSI JBYX CII0KEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJIEHUsI CBETOBOTO Jyya OT yrja MaJeHus Ha
TPAHUIIE «BO3TYX — CTEKIIO»
327 Qusuueckue senenusi 6 npupode. 3armenuss Comnma u JlyHbl, 1BeTta Ted,
' onTHYECKUE SBJICHH B aTMocdepe (IBeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
‘ CBETOBO/bI
4 KBAHTOBGIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oera-, ramma-u3nydenus. Peaknuu anbda-u Oera-




pacmaja

4.2 OmneiTer Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapuas Moaenb atoma

4.3 CoctaB aroMHOr0 sifpa. M3orornsl

4.4 [lepuon nonypacmnanga aTOMHBIX sSIAEP

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

4.6 KOCMHUYECKHE JIy4d, PaJMOAKTUBHOE U3JIyYCHHE NPUPOAHBIX MHUHEPAJIOB,
JIEHCTBUE PAJUOAKTUBHBIX U3JIy4YEHUN HA OPraHU3M 4EI0BEKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, UHANBUAYAIbHBIN JO3UMETP, KaMmepa

BI/IJ'IBCOHa, sAACpHasd SHCPreTuKa



YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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