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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1o (u3MKe Ha YypOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHOl pabodel MporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Du3ukay.

Copepxanve mnporpamMmbl 1o (U3MKE HampaBieHO Ha (OPMUPOBAHME
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS U OpPraHM3alUIi0 H3y4eHUs
¢u3MKN Ha JAEATETbHOCTHOW OcHOBEe. B mporpamme mo (usnke y4uTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3ysibTaTaM OOy4YEHHUs, a TAKKe
MEXIPEIMETHBIE CBA3M E€CTECTBEHHOHAYYHBIX YUYEOHBIX NPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro MaTepuana
1o rogam oOydeHus (10 KjaccaM), mpejaraeT NpUuMEPHYIO MOCIeA0BaTEIbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COJAEPKAHMS WU
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[Iporpamma 1o ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHUU paboyell MporpaMMbl IO Y4EOHOMY MPEIMETY .

®u3nKa ABISETCS CUCTEMOOOPA3YIOIIMM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, IMOCKOJbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUH, W3yYaeMbIX XHUMHEH, OHoOJIOTHEH, acTpoHOMHUEH © (U3UYCCKOU
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYI0 KapTUHY  MHUDA,
IpEeNoCTaBsieT HauboJiee sCHble O00pas3lbl MPUMEHEHHS HAyYHOTO METoJa
MO3HAHU, TO €CTh CIIOCO0A MOTYUYEHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

OnHa w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUSA B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOMT B (DOPMHUPOBAHMHM ECTECTBEHHOHAYYHOM T'PAMOTHOCTH H
MHTepeca K HayKe y 00y4aronuxcs.

N3ydenne ¢usuku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHUE
CIIEIYIOIIMMU KOMIETEHTHOCTSMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSCHSATH SIBICHUS;

e OIECHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO MCCIIEIOBAHUS;

e HHTEPIPETHPOBATH  JAHHBIE W  HCHOJB30BaTh  HAY4YHBIE
JI0Ka3aTeJIbCTBA JIJISl IOJTy4EHHS BBIBOJIOB.

Ilenn wu3ydeHuss (U3MKA HA YPOBHE OCHOBHOTO OONIETO 0Opa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®usuka» B
oOpazoBarenpHBIX opraHusauusix Poccuiickoit @enepanmu, peanu3yroOIIUX
OCHOBHBIE  00IIe00pa3oBaTeIbHbBIE MPOTPAMMBI, YTBEPKAEHHON peIIeHHEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (IpoTokKoa oT 3
nekaopst 2019 r. Ne [TK4BH).
Heau usyyenust pusuku:

npuoOpeTeHne HMHTEepeca M CTpeMJICHHS OOYydYaloluXcs K HaydYHOMY
U3yYEHHUIO TPUPOABI, Pa3BUTHE HMX HHTEUIEKTYaJbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (OPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢opMHupoBaHHE HAYYHOTO MHPOBO33PEHHUS Kak pe3yjbTaTa U3ydeHHs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
(dbopMupOBaHKE TPEJICTABICHUA O PO (UMKH ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuen
npo(hecCHOHANIBHON JIEATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOMH, MOATOTOBKA K
JanbHeleMy oOy4eHHUI0 B 3TOM HaIlPABJICHUU.

JlocTikeHrne 3THX Ielield mporpaMMbl Mo (HU3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1a4:

npuoOpeTeHNEe 3HAHWM O  JUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMUCHIBATh U OOBACHITH (DU3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB PEIICHHUS TMPOCTEHIIUX pPacuYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buzngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOJIHBIE SIBJICHUS M BBIMOIHSTH OIBITHI,
JabopatopHble  paboOThl M IKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHbOpMaIel (GU3NIECKOTO COACpKaHUA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATILHON AeSTeIbHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (DU3UYECKOM HAYKH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIEro

oOpa3oBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
Kiacce — 68 vacoB (2 yaca B Hefeno), B 9 kinacce — 102 yaca (3 yaca B Hezelo).

[Ipeanaraempiii B mporpaMMe no (Gu3MKe MepedyeHb JabopaToOpHbBIX padoT U
OTIBITOB HOCUT PEKOMEHIaTeIhHBIN XapaKkTep, yUUTeNb JAeJIaeT BBIOOP MPOBEICHNUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
0Oy4Jaronuxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUH, MPETaraéMbIX B paMKax
OCHOBHOTI'O FOCYJJapCTBEHHOT'O PK3aMeHa 1o (hU3MKe.



COAEPKAHUE OBYYEHMUA
7 KUIIACC

Pasznes 1. @u3uka v e€ posib B IO3HAHMH OKPYKAIOLIEr0 MHPA.

®usuka — Hayka o mnpupoze. fABneHus npuponbl. OUINYECKUE SBICHUA:
MEXAHUYECKHUE, TEIIOBBIE, IIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckre BeaUMUMHBL. M3mepeHue ¢uznueckux BeNUYuH. Duznueckue
npuoopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u Jpyrue ecTEeCTBEHHbIE HAyKd M3ydaloT MPUPOAY.
EcTecTBeHHOHAYUHBIIT METOJl TO3HAHUA: HAOIIOJIEHHWE, TOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHE TUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUTIOTE3, OOBSICHEHUE
HaOro1aeMoro sipiieHus. Onucanue PU3NUECKUX SBJICHHUM C TTOMOIIBbIO MOIENEH.

Jemoncmpauuu.

1. MexaHnuyeckue, TEIUIOBBIE, JJIEKTPUYECKHWE, MATHUTHBIE, CBETOBBIC

SIBJICHUS.
2. ®usnueckue MpuOOPHI U MPOIEaypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnwie pabomot u onvimel.
1. OmpenesieHHE 1EHbI ACJICHUS IIKaIbl U3MEPUTEIHLHOTO TPUOOpa.
2. H3mepeHne pacCTOSTHUM.
3. Usmepenue o0bEMA KUIKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pa3MepoB MaJlbIX TEJN.
5. M3Mepenue temriieparypbl MPU NOMOLIM KUAKOCTHOIO TEPMOMETpa HU
JaTYuKa TEMIEpaTypBbl.

6. IlpoBenenue uccienoBaHUs MO NPOBEPKE THUIOTE3BL: JAJBHOCTH IOJIETA
apuKa, MymeHHOr0 FOpU30HTAILHO, TeM OOJIbllle, 4eM OOJIbIIIE BHICOTA
MycKa.

Pa3znen 2. IlepBoHayajibHbIE CBEJIE€HUS 0 CTPOEHUH BeElleCTBA.

CtpoeHue BemiecTBa: aTroMbl M MOJIEKYJbI, HMX pa3Mepbl. OTMbITHI,
JIOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHue dactuil BemecTBa. CBsI3b CKOPOCTHM JBHMXKEHHUSI 4YacCTHI] C
temnepaTypoil. bpoyHoBckoe nBmwxeHue, auddysus. BzaumoneiicTBue uactuil
BEIIECTBA: ITPUTSLDKEHNUE U OTTAIIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpucTamM4yeckux) Tesl. B3auMoCBs3b MEXIy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.

1. HaGmronenue OpOyHOBCKOTO JBUXKEHUSI.



2. Habmoaenue muddysuu.
3. HabGmonenuwe  sBieHudM,  OOBACHAIOIIMUXCS  MPUTSHKECHUEM WM
OTTaJIKUBAHUEM YACTHI] BEIIECTBA.

Jlabopamopnsie padbomot u onvimol.

1. Ouenka JguamMeTpa aToMa METOJAOM PsioB  (C  MCIOJIb30BAHUEM

dboTorpadmuii).
2. OmBITHI IO HAOTIOEHUIO TEIMJIOBOTO PACITUPEHHUSI Ta30B.
3. OmbITHI 10 OOHAPYIKEHUIO JEHCTBUS CUII MOJICKYJISIPHOTO TIPUTSHKEHUSI.
Paznen 3. /IBu:xeHne v B3auMOAeCTBHE TeJl.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeliHsAsI CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacu€r mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenue wHepHuu. 3aKOH WHEpUUH. B3ammoneincTtBue Ten Kak MpUYAHA
M3MEHEHUSI CKOPOCTH JBWKEHHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
o0bEMa BeleCcTBa.
Cuita Kak XapakTepuUCTHKa B3auMozeucTBHs Tesl. Cuiia ynpyroctd M 3aKOH
['yka. 3mMepeHue cuiibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHHE TATOTEHUS W CHIIA
TskecTd. CHila TSDKECTH Ha IpyTHX IutaHerax. Bec tema. HeBecomocTs. Crnoxkenue
CUJI, HAPABJIEHHBIX MO OJHOM IpsiMoi. PaBHOnelcTBytomasa cui. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B IPUPOJIE U TEXHUKE.
Hemoncmpayuu.
1. HabnrogeHme MexaHWYeCKOro ABUKECHUS TeTa.
2. M3mepeHune CKopoCTH MPSIMOJIMHENHOTO JIBUAKCHHUS.
3. HaOnroneHue siBICHUS HHEPIIMH.
4. HabGmroeHre n3MeHeHUsI CKOPOCTU MTPU B3aUMOICUCTBUHU TeE.
5. CpaBHeHUE Macc 10 B3aUMOJICUCTBUIO TEJ.
6. CnoxkeHue cujl, HapaBJIEHHBIX 110 OJHOW MPSMOA.
Jlabopamopnwie pabomot u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUXKEHUS (IlIapUKa B KUIKOCTH,
MOJICIIH AIICKTPUIECKOTO aBTOMOOUJIS M TaK Jajiee).

2. OmpezeneHue CpeHE CKOPOCTU CKOJIBKEHMSI OpycKa WM IIapuKa Mo
HAaKJIOHHOM IJIOCKOCTH.

3. OmnpexneneHue MIOTHOCTH TBEPAOTO TEIA.

4. OTBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUs (nedhopmariim)
MPY>KUHBI OT MPUII0KEHHOUN CUIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIbKEHUS OT
BECA TEJIa U XapaKTepa CONMPUKACAIOIIMNXCS MOBEPXHOCTEM.

Pa3znen 4. /laBiienne TBEPABIX TeJl, }KUAKOCTEH W Ta30B.



Hasnenune. CriocoObl yMEHBITICHUST ¥ YBEITMYCHHUS aBieHus. J[aBieHne rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00bEma, TemmepaTypbl. Ilepemaua naBneHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U rasamu. 3akoH Ilackans. [IHeBMartnueckue
MalIuHbl. 3aBUCUMOCTb JABJIEHUSI >KUJIKOCTH OT TIyOuHbl. ['mapocraTudyeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbl.

Atmocdepa 3emnun u atrmochepHoe namieHue. [IpuumHBI CyIIecTBOBaHUS
BO3MyIIHONW 000s0ouku 3emiu. OmbiT Toppuuennu. M3mepenue arMmochepHOTO
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO 1aBJICHHUS.

JleyicTBUE KUAKOCTU U ra3a Ha NOTPYyKEHHOE B HUX TeEJO. BrITankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxornaBanue.

Jemoncmpauuu.
3aBUCUMOCTbD JaBJIEHUS raza OT TeMIIEpaTyphbl.

[lepenava naBneHUs )KUAKOCTHIO U TA30M.

CooOmaromuecs Cocy/bl.

['mppaBnuueckun mmpecc.

[IposiBenue nercTBust aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMA MOTPYKEHHON YacTu

T€Ja U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIEH CUJIbI BECY BHITCCHEHHOW AKUJKOCTH.

8. YcCIOBHE IJIaBaHUA TEJ: TJIABAaHUE WIH MOTPYKEHHUE TET B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEHN TeJa U KUIKOCTH.

Jlabopamopnwie pabomot u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYKEHHOM B
AKHUJKOCTh YaCTH TeJla.

2. OmnpeneneHue  BBITAIKUBAIONIECH  CHJIBI, JCHCTBYIOIIEM Ha  TeJo,
MOTPY>KEHHOE B JKUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIBL, IEUCTBYIOLIEH HA TEJIO
B JKUJIKOCTH, OT MacChl Tea.

4. OnpITBI, JEMOHCTPUPYIOUIME 3aBUCUMOCTb BBITAJKHBAIOIICH  CHIIBI,
JICUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT OOBEMA MOTPYKEHHOW B
KUJKOCTh YaCTH TeJIa U OT TJIOTHOCTH >KUJIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WM KOHCTPYMPOBAHHUE JIOAKU U
OIIpELICJICHUE €€ IPYy30I0ABEMHOCTH.

Pa3zpnes S. Pabora M MOIIHOCTH. JHEPrus.

AN A A

~

Mexanudeckast padbota. MOIIHOCTb.
[IpocThie MexaHU3MBI: pbIuar, OJOK, HAKJIOHHAas TIOCKOCTh. [IpaBmiio
paBHOBecus pbiuara. l[lpuMeHeHue TmpaBuja paBHOBECHS pblyara K OJIOKY.



«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas dHeprusa. KuHernueckas W TNOTEHLMANbHAs SHEPIUS.
[IpeBpalieHrie 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYTOM. 3aKOH COXPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Omnpenenenve pabOThl CHIIbI TPEHUS MPU PAaBHOMEPHOM JBM)KCHHUU Tella

10 TOPU30HTAIBHOU ITOBEPXHOCTH.
2. HccnenoBanue yclOBHI PaBHOBECHS pblyara.
3. Uzmepenue KIIJ] HaKIIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHa COXPAHECHHS] MEXAHUYECKOW DHEPTUN.
8 KVIACC

Pa3nen 6. TennoBblie siBJICHUS.

OCHOBHBIE IIOJOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPHUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucramnnueckue u amopdusie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IOJIOKEHUN MOJIEKYJISIPHO-KMHETUYECKON TEOPUHU.
CMaurBaHMe U KanWUIIPHBIE sIBICHUS. TeIoBoe pacliupeHue U CKaTue.

Temneparypa. CBs3p TemmepaTypel €O CKOPOCTBIO TEILUIOBOTO JBHKCHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HW3MEHEHHsSI BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIUIONEpENAUH:
TEILIONIPOBOJIHOCTb, KOHBEKIIUS, U3IyUYCHHUE.

KonuyectBo TemioTel. YaenabHas TEMJIOEMKOCTh BEIIECTBA. TeMIoo0OMEeH U
TEIJIOBOE paBHOBEcHE. YpaBHEHHE TemioBoro Oamanca. IlnaBnenue wu
OTBEpPACBAHUE KPUCTAUIMYECKMX BELIECTB. YJEJbHas TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u konHjaeHcaiusa. Mcnapenue. Kumnenue. YjaenpHas Temiora
napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpPATypbl KHUIIEHUS OT aTMOc(hEepHOro
JABJICHUS.

BrnaxnHocTh Bo3IyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJI0Ta CrOPaHMSL.

[Tpuntuner pabotel TemioBbix aurateneid KIIJ[ termmoBoro asurarens.
TeruioBpie IBUTaTEN U 3aIIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpaHEHHMS U MIPEBPAILCHHS SHEPTUU B TEIIOBBIX MPOLECCAX.

Jlemoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKECHHUS.
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10.
11.
12.
13.

Habmronenue nuddysun.

HabGnronenue siBineHuit cMauMBaHus U KaWUTSIPHBIX SIBJICHUM.
Hab6nroenue TermnoBoro pacuimpeHust Te.

N3MeHenune naBieHus raza Opu U3MEHEHUH O0bEMA U HArpeBaHUU WU
OXJIAXKICHHH.

[IpaBuiia u3MepeHus TeEMIIEPaTyphl.

Buae! Termonepenayn.

OxnaxaeHue Ipyu COBEPIICHUHN pabOTHI.

Harpesanue npu coBepiiieHud padOThl BHEIIHUMU CHIIAMH.
CpaBHeHHE TEMIIOEMKOCTEN Pa3IUYHbIX BEILIECTB.
Hab6nronenue kuneHus.

HaOnronenue nocTossHCTBA TEMIIEPATyPhl IIPH IJIABJICHUU.
Mojenu TeIIOBbIX JBUTATEIIEH.

Jlabopamopnuie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAIIMBAHHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnpITel MO HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

Omnpenenenre AaBieHMs BO3AyXa B 0a/UIOHE IINPUIIA.

OnbIThl, NEMOHCTPUPYIOIIUE 3aBUCHUMOCTH MABJICHUS BO3JyXa OT €ro
00bEMa M HArPEeBaHUS WA OXJIKICHHUS.

[IpoBepka runoTe3sl IUHEHHON 3aBUCUMOCTH JUTMHBI CTOJOUKA KUJIKOCTH
B TEPMOMETPUUECKOMN TPYOKE OT TeMIIepaTyphl.

HabGmronenve w3MeHEHHMS BHYTPEHHEW OHEpPruud Tela B pe3yJibTaTe
TerIonepeaur U paboThl BHEITHUX CHUJL.

UccnenoBanue sBiIeHUs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiyer BOJBI.

OmnpeneneHne  KOJIWYECTBA  TEIUIOTHI, IOJYYEHHOTO  BOJAOW  MpH
TEII000MEHE C HAarpeThIM METATUIMUECKUM LIHJIUHIPOM.

Onpenenenue yaenbHON TEMIIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca ucnapeHusl.

Onpenenenre OTHOCUTEIBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue y1eIbHON TEMIOTHI IJIaBIECHUS JIbA.

Pa3nen 7. DiiekTpudyecKre 1 MATHUTHbIE SIBJICHUS.
Onexktpuzanms Ten. [[Ba poja sneKTpUYecKuX 3apsaaoB. BzamMmopaencTBue

3apsOKEHHBIX  Tel. 3akoH KysnoHa (3aBUCMMOCTh CWIJIBI  B3aUMOJEHCTBUSA
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).

Onextpuueckoe noje. Hanpsoxk€HHOCTh anekTpuyeckoro mnois. IIpuHnun
CYNEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W JMAJIEKTPUKH. 3aKOH  COXPaHEHHS
AIEKTPUUYECKOTO 3apsa.

OJIEKTPUYECKAM TOK. YCIOBHS CYIIECTBOBAHHS DJIIEKTPUYECKOrO TOKAa.
M cTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS AJIEKTPUYECKOro Toka (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckag nenb. Cuna  Toka.  DJIEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiieHHE NPOBOJHUKA. YEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
o ydactka uenu. llocnemoBatenbHOE UM HapajUIeIbHOE — COEIUHEHHE
IIPOBOJIHUKOB.

Pabota W MONIHOCTh 3JNEKTPUYECKOro Toka. 3akoH Jlxoynsa—Jlenua.
DneKTpuYecKre Uenu U MOTpeOUTeNnu 3EeKTpUIECKOr 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrosiHHBIE ~ MarHuThl.  B3auMoaeicTBHE  TMOCTOSHHBIX  MarHUTOB.
MaruauTHoe nosie. MarauTHOe 1noJie 3eMJIM U €r0 3Ha4€HHE JUIsl KU3HHU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe 1OJe  DJIEKTPUYECKOro Toka. I[IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. /[€eiCTBME MATHUTHOTO MOJISI HA IIPOBOJAHUK C TOKOM.
DJIEKTPOJBUIaTENb ITOCTOSTHHOIO TOKa. lCnosb30BaHMWE SIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOWCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHne 3MeKTpoMarHuTHOW UHAYKIUU. [TpaBuio Jlenna.
DIIEKTPOreHEePaTOP. Cnoco0bl ITOJTyYEHHUS ANEKTPUYECKOU SHEPIUH.
DJIEKTPOCTAHIIMY HAa BO30OHOBIISIEMBIX HCTOUHUKAX YHEPTUH.

Jlemoncmpayuu.

DJIeKTpU3aLUs TEL.
JIBa poJ1a DIEKTPUYECKUX 3apsA0B U B3aNMOICHCTBUE 3aPSKEHHBIX TEIL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS] UHTYKLIHSL.
3aKOH COXpPaHEHHMS DIIEKTPUUECKUX 3aPAI0B.
[IpOBOHUKYN ¥ AUBIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTouyHMKN NOCTOSHHOTO TOKA.
JIeCTBHS SIIEKTPUUECKOTO TOKA.
. DNEKTPUUYECKUI TOK B )KUIKOCTH.
. I'a30BbIl1 pa3psn.
. I3MepeHune cuiibl TOKa aMIepMETPOM.
. I3MepeHune 371eKTpUIeCKOro HalpsKEHUS BOJIETMETPOM.
. Peocrar n marazuH conpoOTHUBIICHUM.
. BzaumoiericTBrE MOCTOSTHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJOCOB MarHUTA.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoenupoBaHre€ MAarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OmnbIT OpcTena.

MarauTHOE 1oJI€ TOKA. DJIEKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUS JIEKTPOMArHUTHON MH Ty KIIVH.

OmnbiThl Dapajes.

3aBUCUMOCTh HAMpPABIICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HHKHOBECHUS.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimel.

1.

A

10.
11.

12.

13.

14.

15.

16.

OnbITel MO HAOMIOACHUIO AJICKTPHU3AlMU Tl MHAYKIMEH W TpH
CONPUKOCHOBEHUH.

UccnenoBanue JEWCTBHUS DJIEKTPUYECKOTO TIOJII HAa MPOBOJHUKH U
TUAJIEKTPUKH.

COopka 1 mpoBepKa padbOoThI ANEKTPUUECKOMN 1IETH ITOCTOSTHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUJTBI TOKA.

N3MepeHue u peryampoBaHue HapsHKEHUS.

Uccnenoanne 3aBUCUMOCTH CUJIbI TOKA, UIAYIIETO YE€pPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAMPSHKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHUMOCTh AIEKTPUYECKOTO
CONPOTUBJICHUSI TPOBOAHUKA OT €ro JJIMHBI, IUIOHMAAU TOMEPEYHOTO
CEUYeHUs U MaTepHaa.

IIpoBepka mnpaBuia CIHOXKEHUS HAINPSHKEHUNA I[IPU  TOCIEI0BATEIBHOM
COEMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwiia Mg CWIbl TOKa MPU MNapaJUIEIbHOM COEIUHEHUHU
PE3UCTOPOB.

Omnpenenenre padOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.
OrnpezenieHre  MOITHOCTH  DJIGKTPUUECKOTO  TOKa, BBIACIIEMONW Ha
pe3ucrope.

UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYILIETO 4Yepe3 JaMIIO4Ky, OT
HANPSKECHHS HA HEM.

Onpenenenue KII/[ narpeBarersi.

UccnenoBanre MarHUTHOTO B3aUMOJIECTBHUS IMTOCTOSTHHBIX MarHUTOB.
N3yueHne MarHMTHOTO TMOJS  TOCTOSHHBIX ~ MarHUTOB  MPU  UX
00BEIMHEHUY U Pa3/ICIICHUN.

Uccnenosanue neicTBUA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.



17. OOBITHI, JIEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJbl  B3aUMOJICHCTBUS
KaTylIKM C TOKOM W MAarHuTa OT CHJIbI TOKa W HAIpaBJICHUS TOKA B
KaTylIKE.

18. M3yueHue nemcTBus MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHCcTpyHnpoBanue v u3yuyeHue padoThl SJEKTPOIBUTATES.

20. 3mepenue KIIJI anekTpoaBUTraTeibHON yCTaHOBKH.

21. OnBITBL O MCCICAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHIYKIUU:
WCCIIEIOBAHNE W3MECHEHHWM 3HAYCHUS W HANPABICHUS HWHIYKIIMOHHOIO
TOKaA.

9 KVIACC

Paspnes 8. Mexannueckue siBJICHUS.

Mexanuueckoe aBwkeHHE. MarepuanpHag Touyka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTD MEXAHHYECKOIO JBMKEHUSA. PaBHOMEpPHOE NPSIMOJMHENHHOE
nBrkeHne. HepaBHoMepHOe npsMoauHelHoe aBuxkeHue. CpeaHsas 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEWHOe JBHkeHue. (CBoOomHOE
najgenue. OnbiThl ["anumes.

PaBHOMepHOE ABMkKEeHHE N0 OKpykHOCTU. [lepumon u ydacrora oOpaieHus.
JIuHelHas u yrioBas CKOPoCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHE.

ITepseiit 3akoH Hprotona. Bropoii 3akoH Hetotona. Tperuit 3akoH HproToHa.
[IpyuHLMT CYyNIEPIIO3UIINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cujla TPEHUSI CKOJIbKEHUS, ChUila
TPEHUS MIOKOS, APYTUE BUJIBI TPEHUSI.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmmyeckass CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTtepuanbHOM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L{eHTp TsixecTn.

Nmnynsc tena. MI3MeHeHne umiynbca. MITyabC CHilbl. 3aKOH COXPAaHEHHMS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass paboTa W MOLIHOCTb. PaboTa Cui TSAXKECTH, YHPYTrOCTH,
TpeHusi. CBs3b dHEpruu U padoThl. [loTeHIManbHAs PHEPTUS Tela, MOJHATOTO HaJl
MMOBEPXHOCTHIO 3eMiM. [loTeHIIManbHass SJHEPTUS CKATOU NPYyKUHBI. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHUH.

Jemoncmpauuu.

1. HabnrogeHue MexaHMYECKOTO JIBHKEHUSI Te€Jla OTHOCUTEIBHO Pa3HbIX Tell

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

CpaBHeHHME NyTE€W M TPAEKTOPUN ABMKEHUS OJAHOTO M TOrO K€ Teia
OTHOCHUTENBHO Pa3HBIX TEJI OTCUETA.

N3mepenne CKOPOCTH U YCKOPEHUS IPSIMOJIMHENHOTO IBUYKECHUS.
Hccnenosanne Npu3HakoB PpaBHOYCKOPEHHOTO IBUYKEHHS.

Habmoienue NBrKEHUS Tela 1Mo OKPYKHOCTH.

HabitoieHne MexaHM4eCKHX SIBJICHUN, IPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEDHOM M YCKOPEHHOM  JIBUYKEHUU
OTHOCHUTENFHO KabuHeTa (GU3UKH.

3aBUCUMOCTh YCKOPEHMS Te€lla OT MACChI Tejla U JEHCTBYIOIIEH HAa HETO
CHJIBI.

HabitoieHue paBeHCTBa CUJI TPU B3aUMOJICHCTBUM TEIL.

N3MeHenue Beca Tesa Npyu yCKOPEHHOM JBHYKEHHUU.

Ilepemaya umitynbca npyu B3anMOJECUCTBUU TEIL.

[IpeoOpazoBaHus SHEPTUH ITPU B3aUMOACHCTBUY TEI.

CoxpaHeHHe UMITyJIbca IIPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCca IPU a0COIIOTHO YIIPYTrOM B3aUMOACHCTBUM.
HaOntonenue peakTUBHOTO JIBHKECHHSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUM MPU CBOOOTHOM MaICHUH.
CoxpaHeHHe MEXaHUYECKOM IHEPTUU IIPH JABUKEHUH Teja M0 IEUCTBUEM
PYKHUHBI.

Jlabopamopnsie padbomovt u onvimol.

1.

KoncTpynpoBanune TpakTa Ijis pa3roHa M JaJbHEHUIIIET0 PaBHOMEPHOTO
JBIDKCHUS IIAPUKA UK TEJICHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WM JABHMIKCHHS
IIapyKa 1Mo HaKJIOHHOU IIOCKOCTH.

OrnpeneneHrue yCKOpEHHS Teja IMPU PaBHOYCKOPEHHOM JBMIKCHHH IIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH TMYTH OT BPEMEHH IPU PaBHOYCKOPCHHOM
JIBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIIM TIPH PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HAa4YaJIbHOW CKOPOCTH IYTH OTHOCATCS KakK psAJ HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIIHE MPOMEKYTKH BPEMECHH OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TPEHHUS CKOJIBKEHUS OT  CHJIBI
HOPMAaJIbLHOTO JIaBJICHHS.

Omnpenenenne K03 HUIIMEHTA TPEHUS CKOJBKEHHUSL.

Omnpenenenure >KECTKOCTH MPYKUHBI.

Onpenencaue pabOTHl CHUJIBI TPEHUS NMPU PAaBHOMEPHOM IBIDKCHHH Teia
10 TOPU30HTAIBHON TTOBEPXHOCTH.



10. Onpenenenne pabOThl CUJBI  YOPYTOCTH TMpU MOABEME Tpy3a C
HCIIOJIb30BAaHUEM HEMOABUKHOTO U MOJBUKHOTO OJIOKOB.

11. MI3yueHue 3aK0Ha COXpaHEHUS SJHEPTUU.

Pa3znen 9. Mexanuveckue KoJ1e0aHUS U BOJHBI.

KonebarensHoe neukeHrne. OCHOBHbBIE XapaKTEPUCTUKU KOJIEOaHUM: MEpUO,
4acToTa, aMIUIMTyAa. MareMaTU4ecKuil U NpyXKUHHBIA MasTHUKH. [IpeBpaienue
DHEPrUu MPH KOJIeOAaTETbHOM JIBH)KEHHH.

3aryxaromue — konebanus.  BouiHyxaeHHole — koneOanusa.  Pe3onanc.
Mexannueckue BosHBL. (CBOHCTBa MexaHM4eCKuX BOJH. [IpomoneHele n
IIOTIEpEeYHble  BOJIHBL. /[[MMHA BOJHBI M CKOPOCTb €€  pacHpoCTpaHEHUS.
MexaHn4deckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJHBI.

3ByK. I'poMKOCTB 3Byka W BbicoTa TOHa. OTpaxeHue 3Byka. MHQppa3ByK u
yIIbTpa3BYK.

Jemoncmpauuu.

1. HaOmronenuwe koJjieO0aHui Tea IIOA AEUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIOPYTrOCTH.

HabGnronenue kosniebanuii rpy3a Ha HUTH U HA TIPYKUHE.

HabitoieHue BbIHYKIEHHBIX KOJI€OaHUN U pe30HaHCA.

PacnipocTpanenne npo10ibHbIX U MONEPEYHBIX BOJIH (Ha MOJETH).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

. AKyCTHYECKNI PE30OHAHC.

JIaﬁopamopubte padomuel u onvimol.

1. OmnpeneneHwe YacTOThl W Mepuoja KojeOaHUl MaTeMaTH4ecKOro
MasiTHUKA.

2. OmpegeneHue 4acTOThI U EPUOJA KOJIEOAHUHN NPy KUHHOTO MAsITHUKA.

o v oA W

3. HccnegoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOAHHM MOIBEIIIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEPUOA KOJICOAaHUM NPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH TIEpPHOJa KOJICOAHUN TPy3a, MOABEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OnbITHl, JEMOHCTPUPYIOLIUME  3aBUCHUMOCTh  TIepHojJia  KoJjeOaHUi
MPY>KMHHOTO MassTHUKA OT MacChl IPpy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHHsi CBOOOIHOTO MaJICHUSI.
Paznen 10. DjieKTpOMAarHuTHOE 1M0JI€ U JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJie.  DJEKTpOMarHuTHble  BOJIHBL.  CBOMCTBa
ANIEKTPOMArHuTHhIX BOJH. Illkana »ieKTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BogHOBBIE cBOMCTBa
CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimol.

1. M3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBI0O MOOHIIBHOTO

Tenedona.

Pa3znes 11. CBeTOBBIE SIBJICHHUS.

JlyueBass  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsAmosmHeHOE
pacnpoctpaneHue cseta. 3atmeHuss Connua u JIynel. Otpaxkenue ceera. Ilnockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpenomieHus cBeta. I[lomHoe BHyTpeHHeEE
OTpaxkeHHe cBeTa. lcronb30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHHUS B
ONTHUYECKHUX CBETOBOJAX.

Jlunza. Xonm nydeir B JsmH3e. Ontuueckas cucrema ¢doToamnmnapara,
MUKpPOCKOIIa M Teneckona. ['Ja3 kak onTuyeckas cuctema. binM3opykocTs U
JAIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. Omnbitel HbtoToHa. Croxenue
CIIEKTPAJIbHBIX LBETOB. J{ucniepcus cBera.

Jlemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxkeHue cBeTa.

[Tonyuyenue n3o0paxeHu B INTIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue caera.

Onrrueckuii CBETOBOA.

Xox myueli B coOuparoiei JIMH3e.

XoJ1 1yden B pacCeUBarOLIEH JIMH3E.

[Tonydenne n300pa>keHUI ¢ TOMOIIBIO JIUH3.

[Tpunuun nevictBus poroannapara, MUKpOCKOIA U TEIECKOIIA.

10. Moaenb riaasza.

11. Paznosxenue 6enoro cBeTa B CIEKTP.

12. [lomy4yenue 6enoro cBeTa Mpu CIOKEHUU CBETAa PA3HBIX IIBETOB.

Jlabopamopnwie pabomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHHUsS] CBETOBOIO Jyya OT yrIJia
naJIcHuUs.

2. W3yuenune xapakTepuCTUK U300paKEHUS MPEMETa B INIOCKOM 3epKaIe.

3. HccrnenoBanue 3aBUCUMOCTH yTJIa IMIPEJIOMIIEHUSI CBETOBOTO JIyya OT yTIjia
MaJICHUS HA TPAHULIE «BO3IyX—CTEKIION.
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4. TlomyueHue U300paKEHHM C TOMOIILIO COOMPAIOIEH JTUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI cOOMparoiei
JIVH3BI.

6. OMBITHI 110 Pa3I0KEHUIO OEJIOTO CBETA B CIIEKTP.

OnpITHl O BOCHOPUSITHIO IIBETA MPEAMETOB MPU MX HAOIIOJEHUU Yepe3
[[BETOBbIC (DUIIBTPHI.

Pa3znes 12. KBanTOBBIE sIBJIEHMS.

Omneitel Pesepdpopna u nanerapHas mojens atoma. Mogenbs atoma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBanTel. JInHelyaTsie CieKTphl.

PannoaktuBHOCTh. Anbda, Oeta- U raMmma-uzinydeHusi. CTpoeHrne aTOMHOIO
anpa. HykinonHas wmogens artomHoro sapa. W3otonsl. PaanoakTuBHBIE
npespauieHus. Ilepuon nonypacnaga aTOMHBIX SAED.

SAnepHble peakuun. 3aKOHBI COXPAHEHHUS 3apANOBOTO M MACCOBOTO YMCEI.
OHeprusi CBsI3M aTOMHBIX sjaep. CBs3b Maccel M dHepruu. Peakuum cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIla U 3BE3]I.

Anepnas sHepreTuka. JleWCTBUA pPaAUOAKTUBHBIX H3IIYYEHUN HA IKHUBBIC
OpTraHU3MBl.

Jemoncmpauuu.

1. CHeKTpbl U3IIyYEHUS U TOTJIOIICHHUS.

2. CnekTpsl pa3IM4YHbIX Ta30B.

3. Cnektp BOAOpoOAa.

4. HabmoneHnue TpekoB B kamepe BumbcoHa.

5. Pabora cuéTunka HOHU3UPYIOIINX U3TyUEHUH.

6. Perucrtpanus uzinyyeHus NpUpPOIHBIX MUHEPAJIOB U MPOJAYKTOB.

Jlabopamopnsie padbomovt u onvimol.

1. HaOmroneHue CrionHbIX U TMHEHYATHIX CIIEKTPOB U3TyUCHUSI.

2. HccrnenoBaHne TPEKOB: U3MEPEHUE DHEPIMU YACTUIBI 110 TOPMO3HOMY

nytu (1o gororpadusim).

3. HM3Mmepenue paanoakTUBHOTO (OHA.

IHoBTOpUTENBbHO-00001IAKOIIHIT MOTYIb.

[ToBTOpUTENHEHO-0000MAOIINI MOTYJIb MPEAHA3HAYEH IS CHCTeMaTU3allun
U 0000IIeHWS  TPEIMETHOTO  COJCpKaHUS W OMNbITa  JCATEIHHOCTH,
NPUOOPETEHHOTO MPU M3YUCHHUH BCEro Kypca (DU3MKH, a TaKKe JJIsl TOATOTOBKHU K
OCHOBHOMY TOCYJIapCTBEHHOMY »JK3aMEHY Mo (uU3UKEe Uil O0O0ydaronmxcs,
BBIOPABIIIMX ATOT yUYEOHBIN MpeMeT.

[Ipyu n3ydyeHun TaHHOTO MOAYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NeATeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTIeUUBACTCS JOCTIKEHUE MPEIMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh. OCBOECHHME HAyYHBIX METOJIOB HMCCIICIOBAHUS



SBJICHMA TIPUPOABI M TEXHUKHU, OBJAJCHUE YMEHUSIMH OOBACHITH (hU3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YeHHBbIE 3HAHHUS, pelaTh 3ajJadyd, B TOM YHUCIIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.
[IpuHIMTIUATBHO JEATEIBLHOCTHBIM XapaKTep TaHHOTO pasjielia pealusyercs
32 CY€T TOro, 4YTro OOy4YallIMecs BBIMOIHIIOT 3aJlaHus, B KOTOPBIX UM
npesiaraeTcs:
Ha OCHOBE IOJYYECHHBIX 3HAHUM pacrno3HaBaTh M HAYyYHO OOBICHATH
dbu3nUecKkue SBICHUS B OKPYIKAIOIIEH MPUPOJIEC U TOBCEAHEBHOM JKU3HU;
UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBJICHUI, B TOM
qucIie JUIsl MPOBEPKU TMIIOTE3 U MOJYyUYEHUS TEOPETHUECKUX BHIBOJIOB;
OOBSICHSITh HAy4HbIC€ OCHOBBI HauWOoOJie€ BAXKHBIX JIOCTHXKEHUM COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMED, TPAKTUUECKOTO UCTIOJIb30BAHUS PA3IMYHBIX UCTOYHUKOB
SHEPrUM HAa OCHOBE 3aKOHA IMPEBPAILICHHS U COXPAHEHHSI BCEX M3BECTHBIX BUJIOB
SHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3ydenne pu3nku Ha ypOBHE OCHOBHOTO OOIIETro 0Opa3oBaHUsI HAMpPaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTAaTOB.

B pe3ynbrare u3ydenus UMK Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa3oBaHUs

y oOyyatomierocs OyayT cOpMUpPOBaHBI CIIEIYIOUIUE JTUYHOCTHBIE PE3yJIbTAThl B
YacTu:

1) mnaTpuoTHYECKOT0 BOCIIUTAHMS:

- IPOSABJICHUE UHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOMN
(pu3HUECKON HAayKU;

- IEHHOCTHOE OTHOILIEHHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpamaaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYJ€HUU OOIIECTBEHHO 3HAYUMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
(du3ukwy;

- OCO3HAHHME BAXHOCTH MOPAJIBHO-ITUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3CTeTHYECKOT0 BOCITUTAHUS

- BOCIIPUSITUE ICTETUYECKUX KAadyeCTB (PU3NYECKOW HAyKU: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI0 O3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKOM HAyKW Kak MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIBTYPHI;

- pa3BUTHE HAYYHOU JIIOOO3HATEILHOCTH, MHTEpeca K HCCIEI0BATEIbCKOM
NESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLMOHAJIBHOIO
0J1aronosry4us:

- OCO3HaHUE IIEHHOCTH 0e30macHOro ooOpa3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXXHOCTU TPaBWJI OE30MaCHOTO TOBEACHHS Ha
TPAaHCIIOPTE, HA JOPOTax, C AJIEKTPUUYECKUM U TEIUIOBHIM O00OPYJOBAaHHUEM B
JOMAIIHUX yCIIOBUSAX;

- c(opMHpPOBAaHHOCTh HaBBIKAa pedeKCHH, TPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TAaKOI'o ke Mpasa y APyroro 4yejaoBeKa;

6) Tpy10BOI0 BOCIIUTAHUS:

- aKTMBHOE Yy4YacTH€ B PEIIEHUWU MPaKTUYECKUX 3aJlay (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3alllKi, TroOpoja, Kpas) TEXHOJOTUYECKOH U



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEpEC K MPAKTUICCKOMY U3YUEHUIO MPOo(ecCuid, CBSI3aHHBIX C (PU3UKOM;

e 7)3K0JIOrM4eCKOro BOCIIMTAHMS:

e - OpPHUCGHTAIMS HA MPUMEHEHUE (PU3NUECKUX 3HAHUU IS pelIeHUs 3a7ad B
o0JlacTH OKpy>Kalomiel cpeabl, IUIAaHUPOBAHUS IIOCTYIKOB W OICHKH HX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbI;

e - OCO3HaHME TrJI00ATLHOTO XapaKTepa SKOJOTMYECKUX MpoOJeM U MyTeu ux

pelICHMUS;

e 8) amanTanmuu K HM3MEHSIIOIIMMCS YCJOBHUSM COLUAIBbHON W NPHUPOTHON
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HCCICAOBAaHUM U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
APYTHX,

e - TIOBBIIEHHWE YPOBHS CBOEW KOMIIETEHTHOCTH YEpPE3 MPAKTHUYECKYIO
NEeSATENBHOCTD;

e - MOTPEOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4yucie (POPMYIUPOBATH
UJIeH, IOHATHSL, TUNIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHME ACPUIMUTOB COOCTBEHHBIX 3HAaHWN M KOMIETEHTHOCTEHN B 001acTu
buzukwy;

e - IUIAHUPOBAHHE CBOETO pa3BUTHUA B MPUOOPETEHUU HOBBIX (PUIUUECKUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUM;

e - OLEHKA CBOMX JCHCTBUN C Y4YETOM BIIMSHHMS Ha OKpPYXalOLlyK Ccpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHuss mporpamMmbl M0 (PU3MKE HAa ypPOBHE OCHOBHOIO
oO1iero o0pa3oBanus y o0ydaromierocsi OyayT chopMUpOBaHEI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TI03HABATEIILHBIC YHUBEPCALHBIC YICOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCaJbHbIC  Y4YCOHBIC  JCHCTBHS,  PEryJIsTHBHBIC
YHHUBEpCAIbHbIC yUeOHBIC JICHCTBHS.

Ilo3HaBaTe/ibHBbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

Bba3oBnle JJornueckue JelicTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBbIE TMPU3HAKH OOBEKTOB
(s1BIICHU);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (aKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBIICHHSIM;
BBISBJISITH MPUYMHHO-CJICACTBEHHBIC CBS3M TPH W3YYCHHU (U3NUCCKUX
SIBIICHUH ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOJIH30BAHUEM JICTYKTHBHBIX
Y WHIYKTUBHBIX YMO3AKIIFOUCHHM, BBIIBUTATh THIIOTE3bl O B3aUMOCBSI3IX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCO0 pelIeHus Yy4yeOHOM (u3ndecKoi
3amaun (CpaBHEHHE HECKOJBKHUX BapHaHTOB pEIICHUs, BHIOOpP Hambosee
MOAXOJISIIIET0 ¢ Y4ETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPHUEB).

Bba3oBnle ucciaenoBarejabCcKue 1eHCTBYUA:

HCMOJIb30BaTh BOMPOCHI KAK UCCIIEI0BATEIbCKAN HHCTPYMEHT MTO3HAHNS,
MIPOBOJIUTH MO CAMOCTOSITEILHO COCTABICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bU3UYECKUT DKCIEPUMEHT, HEOONBINOE HCCleA0BaHue (DU3NIESCKOTO
SIBJICHUS,

OIICHMBATh HA NPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAIHIO,
MOJYYEHHYIO B XOJ€ UCCIICIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeTIbHO (hOPMYJIMPOBATh 0OOOIIECHHS M BBIBOJIBI IO pe3yJibTaTam
MPOBEAEHHOT0 HAOIIOICHUS, OTIBITA, HCCIICIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE  JIaJIbHEHIIIee pa3BUTHE  (PU3UUICCKHUX
MPOIIECCOB, & TAKKE BBIJIBUTATh MPEAMNOJI0KEHUS 00 UX PA3BUTUU B HOBBIX
YCIIOBHSIX M KOHTEKCTaX.

PaGora c undgopmanmueii:

NPUMEHSTH Pa3IUYHbIE METObl, MHCTPYMEHTHI U 3aMpOChl MPU MOUCKE U
otOope MHPOPMALMM WJIA JAHHBIX C YyY4ETOM MPEAJIOKEHHOW YyuyeOHOU
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MpEICTaBICHMUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAJbHYI0 (QOpMYy TMpEICTaBICHUS
uHpoOpMalMu W WUIIOCTPUPOBATh pelIaeMble 3aJadd  HECIOKHBIMU
CXeMaMmHu, lrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKAaTHBHBIE yHUBEpCAJIbHbIC y4eOHbIe AeiiCTBUS:

B XOJe OOCYXXIEeHUs y4yeOHOro Marepuania, pe3yJibTaToB JIa0OPATOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIAeMON TEMBI U
BBICKA3bIBAaTh WJICU, HAIlCICHHBIC HA DEIICHUE 3aJaud U TOIACpKaHHE
OaroxeaTeIbHOCTH OOIICHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUSIMH JIPYTUX YYaCTHHUKOB
nuanora, 0OHapy>KUBaTh pa3IMune U CXOACTBO MO3UIINI;



BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX Y MUCHMEHHBIX TEKCTAX;
yOJIUYHO MPECTABIATh PE3YJIbTaThl BBITOJHEHHOTO (DU3UUECKOTO OIIBITa
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMAaTh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHUyadbHOW paOOTBI TpPU PEUICHUH KOHKPETHOH (U3UUECKON
pOOIIEMBL;

NPUHUMATH IEJTH COBMECTHOU JIESTEILHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no e€ IOCTIDKEHMIO: PpAaCIpeNeNaTh poiH, OOCYX JaTh NpPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, IOCTUTAsl KAUECTBEHHOTO pe3yiibTaTa 1o
CBOEMY HANpaBJICHUIO M KOOPAMHUPYS CBOM JEHCTBUA C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OILICHMBATh KA4YEeCTBO CBOETO BKJIQJa B OOMIMH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

PeryasiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE JeHCTBUS

Camoopranu3anus:

BBISIBJIATH NMPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOMIMX
JUTSL petieHus] pU3NYECKUX 3HAHUM;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, TPUHSATHE DELIEHUS B TpyMIe, NPUHATHE pElleHUuM
TpYMION);

CaMOCTOATENBHO COCTABIISITH AITOPUTM PelIeHHs (PU3UUECKON 3a1auu WK
IUTAHAa MCCJICOBAHUSA C Y4ETOM HMMEIOIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIN HHTEJVICKT:

JlaBaTh alcKBATHYIO OLIEHKY CUTYallUU U IIpeylaraTh IJIaH €€ U3MECHECHUS,
OOBSICHATh  NPUYUHBI  JOCTHXKEHHS  (HEJOCTHXKEHHS]) Ppe3yibTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B AESATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJIHEHHUS
(Gu3NYecKoro UCCIEOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHUBILIUXCS CHUTYyallMil, YCTaHOBJIEHHBIX OLIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTaTa LIEJIA U YCIOBUAM;

CTaBUTb ce0s Ha MECTO JIPYIroro 4eloBeKa B XOJE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIroro;
IpU3HaBaTh CBOE MPABO Ha OIIMOKY NPU pEIIeHUH (PU3NUECKUX 3a/1ay WIN
B YTBEPXKACHUAX HA HAYYHBIE TEMbI U TAKOE JK€ IIPaBO IPYyroro.



IMPEAMETHBIE PE3YJIBTATBI

K xoH1y 0OydeHus B 7 KJjiacce peaIMETHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHSATHS:  (U3MYECKME U  XUMHUYECKUE  SIBJICHUA,
HaOJIOICHUE, SKCIIEPUMEHT, MOJEINb, TUIOTE3a, CAUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSIHHs BellecTBa (TBEpAOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIDKEHHWE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJMHEMHOE), TPACKTOpHUsA, PAaBHOACHCTBYIOLIAS
cwia,  gedopmamus  (ympyras, — IUlacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOLINECS COCY/IbI;

paznuuarh siBiieHus (Aud@dy3usi, TEIIOBOE IBMKEHUE YAaCTHUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWKEHHE, HHEPIIUS,
B3aUMOJICUCTBUE TEJI, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCBHIO
BpalleHus, Iepenaya AaBieHUS TBEPABIMU TeNaMU, XKUAKOCTSIMU U
razamyd, arMocdepHoe JlaBlieHHWe, IUIaBaHUE TeJ, MpeBpalICHUS
MEXaHMUYECKON SHEpPruu) MO ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (DU3UYECKUX  SBJICHUA B
OKpYXalollleM MHpe, B TOM 4Hcle (U3NYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI IBUKEHUSA C PA3JIMYHBIMU CKOPOCTSMH B >KMBONM U HEXKUBOU
Npupojie, ACUCTBUE CHUJIBI TPEHUST B MPUPOJAEC W TEXHHUKE, BIIMSHUE
aTMOC(EpHOro JaBJEHUS Ha KMBOW OpraHu3M, IJIaBaHUE PbIO, pblyarv B
TeJIe YeJOBeKa, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHUSI, UCIIOJIb3YS
¢dbuznyeckre BEJIMYUHBI (Macca, 0O0bEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tella, Cuja TpeHUs, JAaBlieHHWe (TBEPAOTO Teja, >KUAKOCTH, Tasa),
BBITAJIKMBAIOINIAs] CHJIA, MEXaHW4YeCKasi paboTa, MOIIHOCTh, TUIEUO CHIIBI,
MOMEHT CHJIbL, KOI(POUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KMHETHYEeCKash M TOTCHIMalbHAs SHEPrus), MpU OMUCAHUM IPABHIHHO
TpakTOBaTh  (PU3MUECKUH  CMBICT  HUCIOJIB3yeMBIX  BEJIWYWH, UX
0003HaueHUs W EIUHMIIBI (U3HUYECKUX BEIWYUH, HAXOAWTH (DOPMYIIHI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO0 BEJIMYMUHY C JAPYTHMMH BEJIMYMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEH (PM3UYECKUX BEIIMYUH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl MpaBuja CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, mpaBuiIo paBHOBeCHUs pbiuara (0110ka),



«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHU4ECKOU
OHEpruM, TPU HSTOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA U
3alMCBIBaTh €70 MATEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3UUECKUE SIBICHHUS, MPOLIECCH] U CBOWCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE CHUTyallUld NPAaKTUKOOPUEHTHPOBAHHOIO XapakrTepa:
BBISIBIISAITh NIPUYMHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 12
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3y4YeHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUH, PU3NUYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemiatb pacy€THbE 3amadyd B |2 1EHCTBHSI, MCHOJB3Yysl 3aKOHBl U
(GopMyIibl, CBs3bIBaOLME (PU3MUECKHE BEIMUYMHBL: HAa OCHOBE AaHAIN3a
YCJIOBHS 33/1a4d 3alHUCHIBATh KPATKOE YCIIOBUE, MOJICTABIATh (DU3UUECKUE
BEJIMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUYETHI, HAXOAUTH CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE I PEIICHUs 3a/lay, OLEHUBATh PEATUCTUYHOCTD
NOJTy4YE€HHOM (pU3NUECKON BEINYNHBI,

pacno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MpPU MOMOIIU
(U3HYECKUX METOJIOB, B ONIMCAHUU UCCIIEIOBAHUS BBIIEIATH IPOBEPIEMOE
Npeanojoxenue  (TUmoresy),  pa3iMyaTb W UHTEPHPETUPOBATH
NOJlyYEHHBI pe3yibTaT, HAaXOJUTh OIIMOKM B XOJAE OIbITa, Je1aTh
BBIBOJIBI 110 €70 pe3yJIbTaTaM;

IPOBOJUTH OMBITHI 1O HAOMIOACHHIO (U3UYECKUX SABJICHUA WU
buznyecKux CBOIICTB TEJI: dbopmynHupoBaTh MIPOBEPSIEMBIEC
IPEIO0JIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOT0 000py10BaHMS,
3aIlKChIBaTh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOBL;

BBIIIOJIHATh MPSAMBIE W3MEPEHMS PACCTOSHHS, BPEMEHHM, MacChl TeJa,
o0béMa, CHUJIBI U TEMIIEpPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKAa3aHUS MPUOOPOB C YUETOM
3a/IaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OAHOM (PM3UUECKOM BETUYHHBI OT
JIPYrol € HCIOJIb30BAHMEM MPAMBIX HW3MEPEHUN (3aBUCUMOCTH IYTH
PaBHOMEPHO JBWXKYLIErocs Tela OT BPEMEHW JIBMXKEHHS Teia, CHUJIbI
TPEHUsI CKOJIBXKEHHUS OT Beca Teja, KauecTBa 00padOTKU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CUJIbI TPEHHUS OT IO CONPUKOCHOBEHUS TEN, CHIIbI
YOPYTrOCTH OT YJUIMHEHUS MPYXKUHBI, BHITAIKUBAIONIEH CHUIIBI OT 00BbEMaA
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTHU KUAKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT MIyOHHBI, Ha KOTOPYIO MOTPY>KEHO TEJNO, YCIOBUN
IJIaBaHusl TeJl, YCIOBUW paBHOBECHsI pblyara v OJIOKOB), y4acTBOBAaTHh B
IUIAaHUPOBAHUM  Y4EOHOTO MCCIEIOBaHUs, COOUpaTh YCTAHOBKY U
BBITMIOJIHATh WM3MEpPEHUs, Cleaysl MPEeAJIOKEHHOMY IUlaHy, (DUKCHpPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCHMOCTH (PU3UYECKMX BEIUYMH B BHJE



NPEIJIOKEHHBIX TaOnuIll U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIICIOBAHMUS;

MPOBOJUTH KOCBEHHbIE HU3MEpEHUs (DU3NYECKUX BEIMYUH (IJIOTHOCTh
BEIIECTBA JKUAKOCTHM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AYyXa, BbITAJIKUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPYKEHHOE B JKUJKOCTh TeNOo, KOI(PPUIMEHT TMOJIE3HOTO JeUCTBUS
IOPOCTBIX MEXaHU3MOB), CIEAys NPEJIOKEHHOW HWHCTPYKUUHU: TIpU
BBITIOJTHEHUH HW3MEPEHUI CcOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIYHCIIATH 3HAUEHHE UCKOMOW BEJIMYUHBI,

COOJII0IaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1ab0paTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI JCHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECBl, TEPMOMETp, JIWHAMOMETp, COOOIIAIOIIUECS COCYIbl, OapomeTp,
phIuar, MOJBUXKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIBI  JCHCTBUS HW3YUYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMNOpOM Ha WX OmMHUCaHUA (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOWCTBO BOAOIMPOBOAA, THUIPABIMYECKUIN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIOIB3Ys 3HAHUS
O CBOMCTBaxX (pM3MYECKUX SBJICHUN U HEOOXOAUMbIE (PU3HUECKHUE 3aKOHbI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHGPOPMALMIO O  TMpHUMeEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3NYECKUX 3HAHWNA B TOBCETHEBHOU
KU3HH JJ1s1 oOecrieueHusi 6€30MacHOCTU MpU 0OpaleHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0pPOBbS U COONIIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaloLlel Cpefie;

OCYUIECTBJISATH OTOOpP HCTOYHMKOB HHpopMauuu B HWHTepHeTe B
COOTBETCTBHUH C 33JJaHHBIM MTOMCKOBBIM 3aPOCOM, HA OCHOBE MMEIOIIIHUXCSI
3HaHUW © TYTEM CpPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONW WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTIOJIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUi HAayYHO-TIOMYJISPHYIO
JUTEepaTypy  (U3NYECKOTO COACp)KaHUS, CIpPaBOYHBIE MaTepualbl,
pecypcsl cetu MHTEepHET, BiageTh NpuéMaMy KOHCIIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUCHhMEHHBIE M YCTHbBIE COOOIIEHHUS Ha
OCHOBE 2—3 MCTOYHUKOB WMH(pOpMaIuu (PU3NIECKOTO COJEPKaHUS, B TOM
qrciie MyOJUYHO JeNaTh KPaTKhe COOOIIEHUS O pe3ylbTaTaX MpPOCKTOB
WIKM Yy4eOHBIX HCCIEJOBaHUM, MNpPHU H3TOM TIPAMOTHO UCIOJIb30BATh



U3YYCHHBI TOHATUHHBIN anmapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3EHTALINEH;

IPU BBIIOJHEHUH YYE€OHBIX MPOEKTOB MU HCCIEIOBAaHUM pacnpeiensiTh
OOSI3aHHOCTH B TPYIIIIE B COOTBETCTBUHU C IOCTABJICHHBIMH 3aJa4aMH,
CIICIUTHh 34 BBIIOJIHECHWEM IUIAHA JCUCTBUM, aJEKBaTHO OLICHUBATH
COOCTBEHHBIH  BKJaJ B  JEATENBHOCTb  IPYyINbl,  BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHIily o0yuenus: B 8 kiiacce nmpeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIOJI30BaTh MOHATUA: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE JBUKCHUE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
aMmopdHbIe TeNa, HACHIIIEHHBIH M HEHACBIIIEHHBINM TMap, BIAXXHOCTb
BO3/yXa, TeMIlepaTypa, BHYTPEHHSISI DSHEpPrus, TEIJIOBON JIBUTATElNb,
AJIEMEHTAPHBIN AJICKTPUUECKUN 3apsiJl, FJCKTPUUECKOE T0JI€, TPOBOJHUKHU
W IUDJICKTPUKH, TTIOCTOSHHBIN AJIEKTPUYECKUI TOK, MArHUTHOE T0JIE;
paznuyath ABJICHUS (TEIJIOBOE pacUIMpEeHUE U CKaThe, Terionepeaaya,
TEIJIOBOE PaBHOBECHE, CMAYMBAHUE, KANWUIAPHBIC SIBJICHUS, WCIApPEHUE,
KOHJICHCAIlUsl, IUIABJICHUE, KpHUCTauIM3auus (OTBEpJEBaHUE), KHUIIEHUE,
Terionepeaaya (TETUIONIPOBOHOCTD, KOHBEKIIHUS, H3JIyYEHHUE),
AJIEKTPU3AIUs TeJ, B3aUMOJICHCTBUE 3apsiiOB, NCHCTBUS AJIEKTPUYECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsi HAa TMPOBOJHUK C TOKOM, BJIEKTPOMArHUTHAST UHIYKIIWS)
10 ONHUCAHMI0O HUX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUCCKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX (U3HYECKUX  SBICHHH B
OKpY’)KalollleM MHpE, B TOM 4Yucle (pu3nueckue SBJICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KaNWUISIPHBIC SIBJICHUST B MPHUPOJE,
KpUCTaJUIbI B Tpupoje, wuziydeHue CoiHIla, 3aMep3aHHE BOJOEMOB,
MOpCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHETa, dJIEKTPUIECKUC
ABJICHUSI B aTMocdepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emun, Jpedd MOIOCOB, pOJb MArHUTHOTO TOJISI JJi JKU3HU Ha
3emJie, OJISIPHOE CUSAHUE, TPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCISITh CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA TeN M (PM3UYECKHUE SBJICHUSI, UCIIOJIB3YS
¢dbu3nyecKkre BEMUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHs], KOJTUIECTBO
TEIUIOTHI, YJEJlbHAsg TEIUIOEMKOCTh BEIIECTBA, YJI€JIbHAsA TEIIOTa
TUIaBJICHUS, yJAeNbHAs TEIUIOTa MapooOpa3oBaHMs, yHedbHAs TEIUIoTa
CropaHusi TOIUIMBA, KOY(POHUIIMEHT TOJE3HOTO JACHCTBUS TETUIOBOM



MalluHbl, OTHOCHUTENIbHASI BJIAXXHOCTb BO3AYyXa, JJIEKTPHUUECKHI 3apsf,
CHJIa TOKa, 3JIEKTPUYECKOE HANPSKEHUE, COMPOTHBIICHHE IPOBOJIHUKA,
yAENbHOE  CONpPOTUBIEHWE  BeIllecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMPU OMNHCAHWUM MPaBUIBLHO  TPAKTOBATh
(bu3MYECKU CMBICI KCIIOJIb3YEMbIX BEJIMYMH, 0003HAUEHHUS U €IUHUIIBI
bu3nyecKuX BENIWYUH, HAXOAUTHh (DOPMYJBI, CBS3BIBAIOIIME JaHHYIO
¢u3NYeCKyl0 BEIUYHHY C JAPYTMMH BEIWYMHAMH, CTPOHUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TOJIOKEHUS MOJEKYISPHO-KMHETUUECKOW TEOPUH
CTPOEHHUS BEIIECTBA, MPUHLHUI CYNEPHO3UIUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa i ydacTKa LEeNu, 3aKOH
Jxoyna—JleHna, 3akOH COXpaHEHWSI JHEPTHHM, IpU OSTOM JaBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M 3aIllMChIBaTh €r0 MaTeMaTH4eCKOe
BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHTyalud MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEpa: BBISBIATH
NPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBACHEHHE U3 1—2 JTOTMYECKHX
IaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOMCTBA (DU3UUYECKUX SIBICHUMH,
(bu3nyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOIB3YS 3aKOHBI H
dbopmyIibl, CBA3BIBAIONINE (PU3MUECKHME BEJIWYMHBI: HAa OCHOBE aHaJIM3a
YCJIOBUSL 3a/laud 3alKMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUJIST  pEIIeHHs] 3aJadyd, BbIOUpATh 3aKOHBI H  (OPMYJIbI,
HEOoOXOoJuMble il €€ pelleHHs, NPOBOAUTH pacu€Thl UM CpPaBHUBATH
MOJIyYeHHOE 3HaYeHHE (PU3NUECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;
pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXHO pEIUTh MpPU MNOMOIIU
($u3NYECKUX METO/OB, MCIOJb3Yysl ONMUCAHUE HCCIENOBAaHUS, BBIICIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLEHUBaTh MPABWIBHOCTh MOpAIKA
MIPOBEICHUSI UCCIIEOBAHUS, 1€JIaTh BHIBObL;

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (U3UYECKUX SBJICHUM WU
(bu3MYEeCKUX CBOMCTB TeN (KalUJUISPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MpoOIecca OCThIBAaHUS U
HarpeBaHUsl MpU HU3JIYYEHUH OT I[BETa H3JIydaroued (morjaomaroien)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHUsS] BOJABI OT TEMIIEPATyphl KUIKOCTU U
IJIOIAAN €€ IIOBEPXHOCTH, OJJIEKTpH3alus TeJl W B3aUMOJCICTBUE
ANEKTPUUECKUX 3apsiioB, B3aUMOJCHCTBUE TOCTOSHHBIX MAarHUTOB,
BU3yaJU3allsl MArHUTHBIX IIOJEH IIOCTOSIHHBIX MAarHUTOB, JI€UCTBUSA
MAarHUTHOrO MOJSl Ha NMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,



CBOMCTBa DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmynupoBaTh
MIPOBEPSEMBIC MPEIOJIOKEHHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyIOBaHUs, OMUCHIBATH XO/I OTBITa U (DOPMYJTUPOBATH BHIBOJIBI;
BHITIOJHATh ~ MPSIMBIE  W3MEPEHHUS  TEeMIlepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MlyXa, CHJBI TOKAa, HAMpPSDKEHUS C HCIIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UYCCKUX BEIMYMH, CPaBHUBATH
pe3ynbTaThl U3MEPEHUN ¢ YIETOM 3aJTaHHON aOCOTIOTHOM MOTPEITHOCTH;
IPOBOJIUTH MCCIIEAOBAHNE 3aBUCUIMOCTH OJHON (PU3MUECKON BETUYHHBI OT
Ipyrod ¢ UCHOJIB30BAaHUEM TPSIMBIX H3MEPEHUH  (3aBUCHMOCTH
COMPOTHBIICHUS TIPOBOJHHMKA OT €ro JUIMHBI, IUIOMAAN IOTIEPEYHOrO
CCUCHHS U YACIBHOTO COMPOTHRIICHHS BEIIECTBA MPOBOAHUKA, CHJIBI TOKA,
UAYIIET0 dYepe3 TMPOBOAHWK, OT HANpsHKECHUS Ha  MPOBOJIHHKE,
UCCJICIOBAHUE TIOCIEOBATEIIBHOTO U MMapajuIeIbHOTO  COSAUHEHUMN
MIPOBOJIHUKOB): TJIAHUPOBATh HCCIEIOBaHUE, COOUpATh YCTAaHOBKY U
BEITIOJIHATh WM3MEPCHHS, CIACAYysS MPEIIOKCHHOMY IUTaHy, (PUKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH B BHIE TaOMUIlT W TpauKOB,
JIeaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHNS;

MPOBOJUTH KOCBEHHBbIE HW3MEPEHUs] (PU3NUECKUX BEIWYUH (yIeiabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBJICHUE TMPOBOJHMKA, paboTra U
MOIITHOCTh DJJICKTPUYECKOTO TOKA): TJIAaHUPOBATh H3MEPEHHUs, COOMpaTh
IKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIEIysl MPEII0KEHHON MHCTPYKIIUU, H
BBIYHCIIATH 3HAYCHUE BEJIMUUHBI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOpHBIM
o0opyIoBaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa HMX OMUCaHWS (B TOM YHCIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIiepMeTp,
BOJIBTMETP, CUETUMK DIIEKTPUUECKOM HHEPTUHU, DIEKTPOOCBETUTEIIHHBIC
pUOOPHI, HATPEBATEIBHBIC IEKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
MIPEIOXPAHATEITH, FIICKTPOMATHUT, JICKTPOIBUTATEIh TOCTOSTHHOTO TOKA),
WCITOJIB3YSl 3HAHUS O CBOMCTBAX (PM3MUYECKHUX SIBJICHUH W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W HM3MEPUTEIIHHBIC
npuboOpel O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICHXPOMETP, TUTPOMETP, JBUTATEIh BHYTPEHHETO
CropaHusi, JJIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMBI DJICKTPUUCCKUX
ernel ¢ Mmocie0BaTeIbHBIM M TapaJlICIbHBIM COCTUHEHHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB AJICKTPHUYECKUX IIETICH;



OPUBOAUTh  NpPUMEpPhl  (HAXOAUTh  WHOOpPMAIMIO O  TPUMEPax)
MPAKTUYECKOTO HCIIOIh30BaHMs (M3MYECKUX 3HAHWNA B TIOBCEIHEBHOM
KU3HU I obecrieueHrs 06€30MacHOCTH MpY OOpalleHuu ¢ npudopamMu 1
TEXHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3J0POBbS U COONIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBIISITh TOUCK HHPopManuu (U3MUYECKOTO COJEp)KaHUs B
WHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH © TyTEM CpaBHCHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACIATH  MHGOPMAIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
WCITOJIB30BATh MPHU BBITTOTHCHUHM yY€OHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATypy  (U3MUECKOTO  COJEpXkKaHUs, CIPABOYHBIC MaTepUaIbI,
pecypcbl cetu HTEepHET, BiIageTh MpuéMaMu KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE U KpPATKUE YCTHBIE COOOIICHMUS,
0000mas uHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHHKOB (PU3MUECKOTrO
CONEp)KaHUsl, B TOM YHCIE TMYyOIWYHO TPEACTABISATh PE3yJIbTaThl
MPOEKTHON WJIM HCCIEeNOBATENbCKON JAESITETbHOCTH, PU 3TOM T'PaMOTHO
UCIIOJIB30BaTh M3YYEHHBI TOHSATUHHBIA anmapar Kypca (U3HKH,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

IpU  BBITIOJHEHWH YYEOHBIX TPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
MPOIECCOB paclpeAeisaTh OOS3aHHOCTH B TPYMNIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 3a/1a4aMH, CJICAUTH 34 BBITIOJHEHUEM IIJIaHA JICHCTBUI U
KOPPEKTUPOBATh €ro, aJCKBAaTHO OIICHUBATh COOCTBEHHBIM BKJIa] B
NeSATEeIbHOCTh TPYMIIbI, BHICTPABATh KOMMYHUKATHBHOE B3aHMOICHCTBUE,
MIPOSIBJISISI TOTOBHOCThH pa3peniaTh KOHMIUKTHI.

K xoH1y oOydenus B 9 kJjiacce npeIMeTHbIE pe3yJIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHS: CHUCTeMa OTcuéTa, MarepualibHasi TOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmarius
(ympyrasi, miacTuyeckasi), TPEHHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHUE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHUE, MEXAaHUYECKUE KOJICOaHUs U
BOJIHBI, 3BYK, WH(Pa3ByK U yJIbTPa3BYK, JJICKTPOMArHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JATHHO30PKOCTb,
CIEKTPBI UCITyCKAHUS W TIOTJIOMICHMs, anbda, 0eTa- U raMmma-u3IydeHus,
W30TOIIbI, SiFICPHAsl PHEPTETHKA,

pa3nuyarh sIBJIEHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUMHEIHOE
JBIDKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHUE, CBOOOIHOE
naJIcHUE Tell, PABHOMEPHOE JBUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TEJ, PEaKTUBHOE ABM)KEHHE, KOoJeOaTelabHOE IBMKEHHE (3aTyXarolue U
BBIHY’KJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE IBMWKEHUE, OTPAKEHUE
3BYKa, NPSMOJIMHEMHOE paclpOCTPAHEHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHHE OEJIOro CBETa B
CHEKTp M CJOKEHHE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETAa,
€CTECTBEHHAsl PaJHOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO CIEKTpa
U3ITyYEHHs]) IO OMMCAHUIO UX XapaKTEPHBIX CBOKWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NYECKOE SBICHUE;

pacrmo3HaBaTb HPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBICHUHA B
OKpy’XarolieM Mupe (B TOM uyHciie (U3NYECKUE SIBICHHUS B IPHUPOAE:
NPWINBBI U OTJIMBBI, IBUKEHUE MIaHeT COJIHEYHON CUCTEMBI, PEaKTUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB >KHBOTHBIMH,
3€MIICTPSICEHHUE, CEHCMUYECKHE BOJHBI, LyHaMH, 3XO, IBE€Ta Tell,
ONTUYECKHUE SIBICHUA B MPHUPOAE, OMOJOrMYEecKoe AECHCTBHE BHUIUMOTO,
yabTPadUOIECTOBOTO U  PEHTICHOBCKOTO M3Ty4YEHUH, €CTECTBEHHBIM
PaaNOAKTUBHBIN (OH, KOCMUYECKHE IJy4d, PaJMOAKTHUBHOE H3Iy4EHUE
NPUPOAHBIX MHUHEPAJIOB, JIEWCTBHE PAJAMOAKTUBHBIX W3JIyYEHUHA Ha
OpraHu3M 4eJIOBEKa), IPH 3TOM IE€PEBOAUTH IPAKTHUYECKYIO 3aJady B
y4eOHY10, BBIACNATH CYIIECTBEHHBbIE CBONCTBA (TMPU3HAKH) (DU3HUECKUX
SIBJICHU;

ONMKCHIBATh U3yUYEHHBIE CBOMCTBA T€I M (PU3HUECKHUE SIBJICHUS, UCIOJIb3YsI
bu3nueckue BENUYMHBI (CpelHSsI MU MIHOBEHHAs CKOpPOCTh Tela MpHU
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHME, NEPEMEIICHHUE, NYyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CHJIa YOPYIOCTH, CHJIa TSKECTH, YCKOPEHUE
CBOOOJHOIO TMAaJeHMs, BEC Tejla, HUMIYJIbC Tea, HMITYJIbC CHIIbI,
MexaHudeckas paboTa M MOUIHOCTb, MOTEHI[MAlbHAs DSHEPrus Tela,
NOJHSTOrO0 HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMANbHAS HYHEPrus CKaTON
NPYKUHBI, KHHETHYECKash DSHEprus, IIOJIHAsIT MEXaHW4ecKas »JHEprus,
NEPUOJ U 4acTOoTa KojeOaHuM, JIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEJIOMIICHUSI CPEJbl), IPU OMUCAHUU
NPaBUJIBLHO TPaKTOBaTh (U3MYECKUH CMBICI MCIOJb3YEMbIX BEJIUYMH,
0003HaYeHUs1 W eIUHMIbl (U3HYECKUX BEIWYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYI0 BEIMUMHY C JPYTMMH BEIUYUHAMH,
CTPOUTDH rpapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPTruU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMA CHJI, TPUHIUMI OTHOCUTEIBHOCTH [ 'amuies,
3aKkOHbl HbIOTOHA, 3aKOH COXpPAaHEHUs HMITYJIbCA, 3aKOHBI OTPAKEHUS U
IPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHUS 3apsSJ0BOT0 U MACCOBOIO YUCEN



IpU SACPHBIX PEAKIMSIX, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIUCHIBATh €r0 MAaTeMAaTHYECKOE BHIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl M CBOMICTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTYyal[il MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTIOTMUECKUX
IIaroB C OMOpOM Ha 2—3 HM3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHUM,
bu3nYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiath pacyéTHble 3ajaud  (ONMpamIIHecs Ha CcHCTeMy U3 2-3
YpaBHEHHUI), HUCTIONb3Ysl 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJaud 3allMChIBaTh KPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BbIOUPAThH
3aKOHBI U (HOPMYJIBI, HEOOXOAMMBIE IJISl PELICHUS], MPOBOIUTH PACUETHI U
OLICHWBATh PEAIUCTUYHOCTh TMOJYUYEHHOTO 3HAYCHHUA (PUINIECKOU
BEJINYMHBI;

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PpELIUTh MpPU MOMOUIH
$uU3MYECKUX METO/MOB, HCIOJIB3Yysl OMUCAHUE HCCICIOBAHUS, BBIICIATDH
IPOBEPSIEMOE TPEAINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUSI  MCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITBI MO HAOMIOJCHUIO (PU3MYECKUX SBICHUM WM
(bu3MYecKuX CBOMCTB Tea (M3ydyeHHE BTOpOro 3akoHa HprloToHa, 3akoHa
COXpaHEHHUsI DHEPTHH, 3aBHUCHUMOCTh TEpUoAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOAHUH, MPSIMOIMHENHOE PACIPOCTPAHEHHUE CBETA,
pasnokeHne Oenoro cBeTa B CHEKTP, U3yUYEHHUE CBONCTB M300paKeHUs B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHHsI MpeaMeTa B coOuparomien
JauH3e, HAOII0JeHNE CIUIOIIHBIX M JIMHEHYAThIX CIEKTPOB HW3IYUYEHUS):
CaMOCTOATENILHO COOMpaTh YCTaHOBKY H3 M30BITOYHOTO  Habopa
o0OpynoBaHUs, ONHUCBHIBATH XOJ  ONbITA U €ro  pe3ysbTarhl,
bopMyJIMpPOBAThH BHIBOJII,

POBOJNTH MPU HEOOXOAMMOCTH CEPHIO TPSIMBIX W3MEpPEHUH, Ompeaesis
CpellHee 3HAaYeHUE U3MepseMoil BeIMYMHBl ((DOKYCHOE pacCTOsIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEPEHHUs
(M3MepUTEILHOTO PUOOpPa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUH 0O€3 HadalbHON CKOPOCTH, Tepruojaa
Koe0aHUN MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaXeHHsI CBETa OT yrja MaJeHUs U yria MPeJIOMIICHHs OT yria



NaJieHus): IUIAHUPOBATh HCCJENOBAaHUE, CAMOCTOSTENIBHO COOMpPATh
YCTaHOBKY, (PUKCHUpOBaTh pe3yibTaThl MOJYYEHHOW 3aBHCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOMUI] U IpaduKoB, AeIaTh BBIBOJbI IO
pe3ysbTaTtaM MCCIIEA0BAHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpEHUsl (U3MUECKUX BEJIUYUH (CpPEIHAS
CKOpPOCTb M YCKOpDEHHE Tejla IpPU pPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOTO MaJieHUsi, XKECTKOCTh MPYKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKECHMS, MEXaHHueckas paboTa M MOIIHOCTh, YacToTa H
nepuos KojeOaHWM MaTeMaTUYeCKOr0 U MNPYKUHHOIO MAasiTHUKOB,
ONTUYECKass Ccuia CcoOuparoIleld JMH3bL, PaJUOAKTUBHBIA  (OH):
IUIAHUPOBAaTh HM3MEPEHHUs, COOUpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHUS, CIENys MPEAIOKEHHOW MHCTPYKIUH, BBIUYUCISTH
3Ha4YCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOyYCHHBIE PE3yIbTAThI C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUH;

cOOJII0/1aTh MpaBUiIa TEXHUKU O€30MacHOCTH Mpu paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

pas3nuyaTh OCHOBHBIC TPHU3HAKM M3YyUYEHHBIX (PUINYECKUX MOJIETICH:
MaTepuajgbHas TOYKa, abCONIOTHO TBEPIOE TENO, TOYCHHBIH HCTOUYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJETh aTroMa, HYKJIOHHas
MOJI€JIb ATOMHOTO SIJIpa;

XapaKTepu30BaTh MPUHIUIBl JACUCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMHCAHHUA (B TOM YHCIE:
CIHUIOMETP, NATYUKH TOJIOKEHUS, PACCTOSHUSA M YCKOPEHUS, pakeTa,
9XOJIOT, OYKH, MepHuckom, (¢oToanmapar, OINTUYECKUE CBETOBOJBI,
CHEKTPOCKON, J03MMETp, KaMmepa BuibcoHa), HCHONB3ys 3HAHHUS O
CBOMCTBaX (PU3NYECKHX SBICHUW W HeoOxonumble (U3UYECKUE
3aKOHOMEPHOCTH,

UCTIONIb30BaTh CXEMbI I CXEMaTHUYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOLIECCOB
OpU pELIeHUH Y4eOHO-TPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cCOOMparolIel JIUH3E;
OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHGOpPMAIMIO O  MOpPUMEpax)
MPAKTHYECKOTO HCIMOJIb30BaHUsA (PU3MYECKUX 3HAHWNA B TMOBCETHEBHOU
KU3HH JIJIs1 oOecrieueHnsi 6€30MacHOCTH MpU 0OpaIeHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS W COOIOACHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaIOIIEH Cpefie;

OCYIIECTBIISITh TOHUCK HMH(POpMAIMK  (PU3NIECKOTO  COJCPKAHUS B
HuTepHere, caMoCTOATENBHO (HOPMYIHUPYSI TOUCKOBBIN 3apoC, HAXOAUTh



MyTH OMPEENICHUsI JOCTOBEPHOCTH MOIYYSHHON MH(POpPMAIUU Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

HCITIOJI30BATh MPHU BBIMOJTHEHUHN y4€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy (PU3UYECKOTO COJCpKaHUS, CIPaBOYHBIC MaTepualbl,
pecypcrl cetu HTEpHET, BIaAeTh MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE W YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIlMU U3 HECKOJbKHX HCTOYHUKOB (PU3UUECKOTO COACpkKAHMUS,
nyOJMYHO TPEJICTABIISATh PE3yJIbTaThl TPOSKTHOM MIIM UCCIIEI0BATEIBCKON
JNEATEIbBHOCTH, TIPU 3TOM TPAMOTHO  MCIOJIb30BATh  H3yYECHHBIN
NOHATUMHBIN anmapar HM3y4yaeMoro pasjena (PU3MKM U CONpPOBOXKAATH
BBICTYIUICHUE Tpe3eHTalMeldl ¢ Y4€TOM OCOOEHHOCTEH ayAuTOpUU
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHMUE

7 KIIACC
KosnuyectBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
KontpoJsbnublie | IlpakTnyeckue
n/n NPOrpaMMbl Bcero o0pa3oBare/ibHbIE
padoThbI padoTbI
pecypcsl

Paznen 1. ®u3nka u e€ pojib B IO3HAHUHN OKPY/KAI0IIEro MUpa

1.1 dusuka - Hayka 0 IpupoJie 2 bubnnorexa [IOK
' yKa O IpHpo https://m.edsoo.ru/7£416194
1.2 duznueckre BeTUUYNHBI 2 1 Bubmaorexa IIOK
https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAYYHBINA METO/T TIO3HAHUS 2 1 bubmaorexa [IOK
) Y A https://m.edso0o0.ru/7f416194
Hroro no pazuemny 6

Paznen 2. [lepBoHayajibHbIe CBeIeHUS 0 CTPOCHUH BellleCcTBa

2.1 CrpoeHue BelecTsa 1 Bubmuorexa IJOK
’ B m https://m.edsoo.ru/7f416194
) JIBr>KeHUE 1 B3aUMO/ICHCTBUE YaCTHI] 5 | bubmuorexa [IOK
) BEIIECTBA https://m.edsoo.ru/7f416194
bubnunorexa [IOK
23 ArperaTHble COCTOSHUS BEIIESCTBA 2
P Hl https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nen 3. /IBu:keHUe U B3auMoOeiicTBUE TeJl
3.1 MexaHU4YeCcKOe IBIKEHUE 3 Bubmiorexa LIOK

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

32 WNuepuus, macca, III0THOCTh 4 1 Bbubnunoreka [IOK



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

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

bub6mmoteka [IOK

. .B 14 2
33 Cuta. Buget crn https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
41 Hasnenue. [lepenayda napyienus TBEPIbIMU 3 bubnnoreka [IOK
' TEJIaMHM, KUJIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubnuorexa [JOK
4.2
JlaBieHue HKuocTh > https://m.edsoo.ru/7f416194
bubnnorexa [JOK
43 A 6
TMOCHEPHOE NaBICHHE https://m.edsoo.ru/7f416194
44 JleficTBrE )KUIKOCTH U Ta3a Ha OTPYKEHHOE 7 3 bubmmoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pasnen 5. PaGora m MOIIHOCTD. JHeprus
bu6mmotexka I[IOK
5.1 Pa6 3 1
aboTa M MOMIHOCTE https://m.edsoo.ru/71416194
bu6mmoteka I[IOK
52 I1 5 1
DOCTRIC MEXAHHIMBT https://m.edsoo.ru/7f416194
but6mmoreka [JOK
53 M 4 1
CXAHITIECRa SHEPTHA https://m.edsoo.ru/7f416194
Hroro o paszuemny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



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

8 KUIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB H TeM (uudgposbie)
Ne i/ Konrpoabubie | IIpakruyeckue
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pazgen 1. TenioBble siBJIeHUSA
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 bubmmorexa LIOK
' P - https:/m.edsoo.ru/7f418 1ce
bubnuorexa [JOK
1.2 T 21 1 5
CIVTOBBIC TIPOHECERE https:/m.edsoo.ru/7f418 1ce
Hroro no pazneny 28
Pasnen 2. DnekTpuyecKkne 1 MArHUTHBIC SIBJICHHSA
21 DNeKTpUYECKHE 3apsibl. 3apsKEHHBIC Tella 7 | bubnnoreka [IOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6nmmoteka [IOK
. i i 2 2
22 IToCTOSTHHBIN IIMEKTPUUECKUIN TOK 0 7 hitps:/m.cdsoo.rw/7f418 Lce
bu6nmmoreka [IOK
2. M 6 1 1.5
3 ATHITTHBIC ABICHIA https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
2.4 4
IICKTPOMArHHTHA HHAYKLLILA https://m.edsoo.ru/7f4181ce
Hroro o pazneny 37
Pe3epBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KUIIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaunmeHoBaHme pa3esioB H TeM nudposbIe
Ne i/ P Konrpoabubie | IIpakruyeckue (wcpp )
NMporpaMmbI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1. Mexannuyeckue siBJeHUA
L1 MexaHn4uecKoe IBUKEHUE U CIIOCOOEI €r0 10 1 bu6nmmorexka LIOK
' OIMCAaHUA https://m.edsoo.ru/7f41a4a6
b K
1.2 BsaumonelicTBue Ten 20 1 3 nbmorexa L0
https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
1.3 3aKOHBI COXpPaHEHHUS 10 3
p https://m.edsoo.ru/7f41a4a6
Hroro o pazuemny 40
Pasznen 2. MexaHHUYecKHe KOJIEOAHUS M BOJHBI
bu6nmmoteka [IOK
2.1 Mexanuueckue xoneda 7 3
XAHITICCRHC KOMCOARHA https://m.edsoo.ru/7f41a4a6
b K
22 MexaHnueckue BOJIHBL. 3ByK 8 1 3 uomHotexa O
https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 15
Pa3zpnen 3. Di1eKTpOMarHuTHOE 10J1€ M 3JIeKTPOMATHUTHBIE BOJTHbBI
31 DNEeKTpOMarHuTHOE M0JIE U 6 ) bu6mmoreka [IOK
' 3IIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 6
Pasznen 4. CBeToBbIe SIBJICHHUS
4.1 3aKOHBI PaCIIpOCTPAHEHHUSI CBETA 6 2 bubmuoteka [IOK



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

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

bub6mmoreka [IOK
42
JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 hitps://m.cdsoo.ru/7f41 ada6
bubnnorexa [JOK
4. P 2
3 a3NI0)KeHue 0eJIoro CBeTa B CHEKTP 3 https://in.cdsoo.ru/7f4 1 adat
Hroro no pazneny 15
Pazgen 5. KBanToBble IBJIeHUSA
bubnuoreka [JOK
5.1 n 4 1
CIyCKaHUE U TOTJIONIEHHUE CBETa aTOMOM https://in.cdsoo.ru/7f4 1 adas
bubnuoreka [JOK
2 1
> CTpoenHe aToMHOrO Azpa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
53 )| 7 1
JICPHDIC peakitiu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasnen 6. IloBTOpHTE/IHHO-0000 120N MOYJIb
61 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 ) bu6nmmoteka [IOK
' Kypca ¢pu3uku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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




IHOYPOYHOE IINTAHUPOBAHHUE
7 KIIACC

Ne
n/u

Tema ypoka

KoauuecTBO 4acoB

Bcero

KouTtpoJbHbie
padoTbI

IMpakTuyeckune
padoTbI

Jlara
U3yYeHH s

DJIeKTPOHHBIE
nupposbIe
o0pa3oBartejibHbIE

pecypchbl

®usnka — HayKa O pUpoJIe.
SBaenns npupoasl. Puznyeckre
SIBIICHUS

Mexanndeckue, TEIUIOBEIE,
ANEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUSA

dusnyeckue BeTMYUHBI U UX
U3MEpEHne

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPHI IPU TIOMOILHN
KUAKOCTHOTO TEPMOMETPA U JaTYMKA
Temneparypbl”

Kak ¢usuka u gpyrue ecrecTBEHHbIC
HayKH U3Y4aroT IPUPOLY.
EcrecTBeHHOHAaYUYHBIN METON
no3HaHus. Onrcanue GU3nIecKux
SIBJIGHUM ¢ TOMOIIIbIO MOACIICH

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

VYpok-uccnenosanue "IIposepka
TUIIOTE3bI: JAIbHOCTH MOJIETA IapHUKa,
MYIICHHOI'O TOPU30HTAJIBHO, TCM
OoJibIiie, 4eM OoJIbIe BhICOTa IycKa'



https://m.edsoo.ru/ff09f72a

Ctpoenue BeniectBa. ONbITHI,

7 JTIOKa3bIBAIOIIUE TUCKPETHOE CTPOCHUE bubmorexa HOK
BelecTRA https://m.edsoo.ru/ff09fe0a
8 JIBMyKEeHHE YaCTHIL BEIIECTBA Bubmorexa HOK
https://m.edsoo.ru/ff0a013e
VYpoxk-uccnenopanue «OMbITHI IO
9 HaOJIFOJICHUIO TETVIOBOTO PACIITMPECHHS
ra3oB»
10 ArperaTHble COCTOSTHUSI BEIIIECTBA
B3aumocBs3p MeX Iy CBOMCTBAaMHU
BEIIIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHHUSIX Ml IX bubmuorexa [JOK
aTOMHOMOJIEKYIAPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHHM
BOJIbI
MexaHndeckoe JBHKEHUE.
12 PaBHOMEpHOE M HEpaBHOMEpPHOE Brbmmorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bu6mmoreka [IOK
13 Ckopocts. EnuruEL cropoctn https://m.edsoo.ru/ff0a079¢
14 Pacuer nyt 1 BpeMeHH JBUKEHUS Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0ae4
Hueprus. 3akoH HHEPITUH.
15 B3a§M011e1‘/'ICTBI/Ie TeJ'IpKaK IIPUYHHA Bubmmorexa LIOK
https://m.edsoo.ru/ff0a0c10
W3MEHEHUS CKOPOCTHU JBMKEHUS TEI
16 IInotHoCTh BemiecTBa. Pacuet Maccel bu6mmoreka [IOK
1 00beMa Teja 1Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «Onpenenenue



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

IIJIOTHOCTH TBép,I[OFO TCIa»

Pemenue 3amau mo teme "[1oTHOCTD

Bu6muoreka [JOK

18
BelecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepuCTHKa
19 B3auMoaercTBusa Ten. Cuna
ynpyroctu. 3akoH ['yka
Jlabopatopnast padota «3yuenue
20 3aBUCUMOCTH PACTSKCHHS
(medopmariun) Npy>KUHBI OT
MIPUIIOKEHHOHN CHITBI)
21 SIBnenue tarorenust. Cuia TSHDKECTH
CBsi3b MEX]ly CUIJION TSYKECTH U
. bubmuorexa [JOK
22 Maccoi teia. Bec Tena. Pemenne
" " https://m.edsoo.ru/ff0al778
3aga4 o teMe "Criia TSDKeCTH
” Cuna TsbKecTH Ha IpyTrux IUIaHeTax. bubnuoreka [IOK
dusnyecKue XapaKTePUCTUKH IUIAHET https://m.edsoo.ru/ff0al502
bu6mmoreka [IOK
24 HN3mepenue cui. JlmHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
bubanoreka LIOK
25 Bec Tema. HeBecomocThb 1
https://m.edsoo.ru/ff0al778
CiioxeHue IByX CUII, HAIPaBJICHHBIX
26 110 OJTHOM MpsIMOM bubmmorexa [IOK
! o P ) https://m.edsoo.ru/ff0ala70
PaBHOEliCTBYIOIIAS CHIT
7 Pemenne 3amag o Teme
"PaBHonelicTBytOmIast cun"
)% TpeHue CKOJbKEHUSI U TPEHUE TTOKOS. bubnnorexa [HOK
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopaTtopHnas pabora «3ydenune bubmuoteka [IOK



https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c

3aBUCUMOCTH CHJIbI TPEHHS
CKOJIbKEHUS OT CUJIbI IaBJIICHUS U
XapaxkTepa CONPUKACAIOIIUXCS
MTOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc®

Pemenue 3a1a4 Ha onpeieicHUE

30 PaBHOAECUCTBYIOLIEN CUJIIBI
Pemienne 3amaq mo Temam: «Bec

31 tenay, «['padpudeckoe n3odpaxkeHne bubnuoreka [IOK
cuiy, «Cubly, «PaBHOCHCTBYOIAS https://m.edsoo.ru/ff0alde0
CHID»
KonTposabHas padbora no remam:
«MexaHnueckoe IBIKeHUE», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"paduueckoe n3obdpakeHue cum,
«Cuby

3 Hasnenue. CriocoObl yMEHBIIICHUS U bubnuotexa [JOK
YBEIUYEHUS 1aBICHUS https://m.edsoo.ru/ff0a20a6

aBJICHHE Ta3a. 3aBUCUMOCTh

34 I[I[aBJ'IeHI/Iﬂ rasa oT o0béma, bubmmorexa [JOK
TeMmepaTyphi https://m.edsoo.ru/ff0a2376
Ilepemaua maBiaeHUs TBEPIABIMU

35 Tenr;len, )KIJ/:I[KOCTSIMI/I u fiaMn. 3akoH bubmorexa TIOK

https://m.edsoo.ru/ff0a25b0

ITackans

16 JlaBlieHME B )KUJIKOCTH U Ta3e, Bbu6nmuoreka [IOK
BBI3BAHHOE JICHCTBUEM CHUIIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «/laBnenue B bu6mmoreka [IOK
JKHAKOCTH U rasze. 3akoH Ilackansy https://m.edsoo.ru/ff0a2826

38 Coo0maronuecs: Cocy bl bu6mmoreka [IOK



https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

https://m.edsoo.ru/ff0a2970

bu6mmoreka [IOK

r N
39 HAPABJITHECKHH pecc https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [IopmaeBoit
JKUJIKOCTHBIN Hacoc
Atmocdepa 3emnn. [puannel
CYIIECTBOBAHUS BO3IyIITHOM
41 o}éI:nquH 3emiu 3;3};1CI/IMOCTL Bubmmorexa LIOK
i https://m.edsoo.ru/ff0a2b5a
aTMOC(EepHOro JaBJICHHUS OT BBICOTHI
HaJl YPOBHEM MOPSs
bubmuorexa [JOK
42 B LA
ec Bo3ayxa. ATMocdepHOe JIaBjIeHIE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMochepHOTro TaBiIeHUS. bubnuotexa [JOK
OneiT Toppuuennu https://m.edsoo.ru/ff0a2dag
3aBHCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BLICOTB(IPHE OBHEM bubmmorexa [IOK
a YP https://m.edsoo.ru/ff0a2fc4
Mopst
bapomerp-anepoun. AtmocgepHoe bub6nuoreka LIOK
45
JIaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agad mo reme
"AtmocdepHoe naBieHue"
SeUCTBHE JKUJIKOCTH U ra3a Ha
47 210 . oeﬂ o bubmuorexa [JOK
MTOTPYKEHHOE B HUX TEJIO.
py https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas pabota «OnpeneneHue
43 BBITATKUBAIOIICH CUJIBI, bu6mmoreka [IOK

JIEUCTBYIOILEH HA TEJO, OTPYKEHHOE
B JKUJKOCTb)»

https://m.edsoo.ru/ff0a33fc



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc

JlaGopaTtopHnas paboTa 1o Teme

49 «HccnenoBanue 3aBUCUMOCTH Beca bubnuoreka [IOK
Tena B BoJie OT 00bEMa MOrpy>KeHHOM https://m.edsoo.ru/ff0a3514
B KUJIKOCTb YacTH TeJla»
bu6mmoreka [IOK
50 Hnapartne Te https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnast pabora
51 "KoHncTpyupoBanue apeoMeTpa uin
KOHCTPYHPOBAHUE JIOJIKU U
onpeneneHue e€ rpy3onoabEMHOCTH"
Pewenue 3anay no remam: «llnaBanue
5 cynoB. Bo3ayxonnaBanuey, bubnuoreka LIOK
«JlaBneHue TBEPABIX TEN, )KUIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
bu6mmoreka [IOK
>3 Mexanieckas paora https://m.edsoo.ru/ff0a3{82
bu6nmmoreka [IOK
>4 MongocTs. EAuHUIE! MOIIEOCTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccnenosanue "Pacuér
55 MOIIIHOCTH, pa3BUBAEMOM IIpU
noabEMeE 10 JiecTHULE"
IIpocTteie MexaHu3Mel. Peryar.
36 PaBHOBecue cuit Ha ppryare
KonTponbHas pabota 1o reme
«JlaBiieHME TBEPABIX TEI, )KUIKOCTEH
37 u ra3oB» / Bcepoccuiickas
poBepouHas pabora
58 PesepBHblii ypok. PaboTa ¢ TekcTamu bu6mmoreka LIOK

1o Teme «/laBnenue TBEPABIX TEll,

https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe

JKUJKOCTEH 1 Ta30B» / Beepoccuiickas
npoBepoyHas pabora

59

Poruaru B TeXHUKE, OBITY U IPHPO/IE.
JlaGopaTtopHnas pabota
«HccnenoBanue ycioBUNA PaBHOBECHS
pbIdaray

0.5

Bu6muoreka [JOK
https://m.edsoo.ru/ff0a478¢

60

Pemenne 3agay o teMe «Y CJIIOBUA
PaBHOBECHS pbIUaray

bu6mmoteka [IOK
https://m.edsoo.ru/ff0a48a6

61

KoaddunmenT mosre3Horo neicTpus
Mexanusma. Jlaboparopnast pabora
«3mepenue KII/ HakmoHHOM
TJIOCKOCTH

0.5

62

Pemenne 3agau mo teme "PaboTa,
MoimHocTh, KITJT"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a4dc48

63

MexaHnueckast PHEpTHsl.
Kunernueckas v noteHIManbHas
JHEPIUs

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4252

64

3aK0H COXpaHEHUSI MEXaHUYECKOM
SHEepPruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 1O TEME
"OKCIIEpUMEHTAIBHOE ONPEEICHUE
W3MEHEHHUS KUHETUYEeCKOU 1
MOTEHLNATbHON YHEPTHH MTPU
CKATBbIBAHUHM TeJIa IO HAKJIOHHOU
MI0CKOCTH"

66

KonTponbHas pabota 1o reme
«PaboTta 1 MOIITHOCTh. DHEPTUSD

67

PesepBHbIii ypok. Pabora ¢ Tekcramu

bu6mmoreka [IOK



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

o TeMe "Mexanndeckoe aBuxeHue"

https://m.edsoo.ru/ff0adee6

Pesepaublii ypok. Pabota ¢ Tekcramu

68 o TeMe "Padora. MOLIHOCTS. 1
Oneprus"
OBIIEE KOJIMYECTBO YACOBIIO 68 12

I[TPOT'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KUIACC

KounvecTBO 4acoB JIeKTPOHHBbIE
Ne Hdara undposBbie
Tema ypoka Konrpoabuble | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
OCHOBHBIE NTOJIOKEHUS MOJIEKYJISIPHO-
1 KHHETUYECKON TEOPUH U UX OMBITHBIC 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pasMep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEPAOTO, KUAKOTO U 1 bu6mmoteka [IOK
ra3000pa3HOro COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObscHEHnE CBOMCTB TBEPAOTO,
4 KHUKOTO M Ta3000pa3HOTO COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJISIPHO-KUHETUUECKOW TEOPHH
5 Kpucrannunueckue nu amopgHsie Tena 1 bubamorexa HOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHme U KanWJUIIPHOCTD. | bubnuotexa [JOK
IToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennmoBoe pacmMpeHue u cxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIIEPATYPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUYKEHUS 1
YaCTHII
9 Buytpennss sueprusi. CriocoObt | bubnnoreka [HOK
W3MEHEHUS BHYTPEHHEU YHEPT U https://m.edsoo.ru/ff0a5c60
10 Bunae! Teruionepenaun 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60

https://m.edsoo.ru/ff0a6412

Ypok-koudepennus "[IpakTruaeckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuoreka [JOK
BELIECTB U MAaTEPUAIIOB B LIENAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

12 KonnuecTBo TemioTel. Y aenpHas bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHeHHE TEIIOBOTO OaaHca. bubnuoreka [IOK
TennooOMeH 1 TeIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopras pabora

14 "UccnenoBanue siBICHUS bu6mmorteka [IOK
TEII000MEHa TP CMEIINBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsue BOJbI"

Pacuer koaudecTBa TEILIOTHI,

15 HE00XO0/IMMOTO JJIsl HarpeBaHMsl Tella
Y BBIJICJIIEMOTO UM TMPU OXJTKICHUN

16 JlaGopatopHas pabota "Onpenenenue bubnuoreka LIOK
YIEIbHOU TETIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIJIMBA. Y IeibHas TeIioTa bubnuoteka [JOK
CrOpaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBepIeBaHUE

Bbu6nmuoreka [IOK
18 KPUCTAJUIMYECKUX TEIL. Y IeJIbHAs
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS

19 JlaGopatopnas padota "Onpenenenue bu6numoreka [LIOK
YIEIbHOW TEIUIOTHI TJIaBIEHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3zoBaHue U KOH/ICHCAIIHS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwne. Y nennHas Temiora bu6mmoreka [IOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

apooOpa3oBaHMsI U KOHAECHCALUH.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS
OT aTMOC(EPHOI0 AaBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bozmyxa. JlabopaTopHas
pabota "Onpenencaue
OTHOCHUTEJIbHOMU BIAXKHOCTH BO3yXa"

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

23

Pemenue 3anay Ha onpenenenre
BJIAKHOCTH BO3/1yXa

24

[IpuHIMIBI pabOTHI TETIIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CrOPaHUs

25

KIIJI TenmoBoro aBurartes.
TemnoBble ABUTATEIIN U 3aIl[ATA
OKpY’Karollel cpebl

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7c¢7¢c

26

3akoH COXPAHCHUS U ITPEBPAILLICHU A
OHCPIYH B TCIJIOBBIX ITPOLECCax

27

[ToarotroBka K KOHTPOIBHOU paboTe
1o TeMme "TenaoBrie ABICHUS.
H3MeHeHune arperaTHbIX COCTOSTHUI
BemecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8312

28

KonTponbHas pabota mo Teme
"TemtoBele siBJIcHU. I3MeHeH1Ee
arperaTHbIX COCTOSIHUH BelecTBa"

Bbu6nmuoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

3J'IeKTpI/I38.I_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3apsa/10B

30

VYpok-uccnenosanue "OineKTpusanus
TeJl UHAYKIUEH U IPH
CONPUKOCHOBEHHUH"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31 BzaumopeiicTBue 3apsiKEHHBIX TEII. bu6mmoreka [IOK
3akon Kynona https://m.edsoo.ru/ff0a87¢e4
DIIEKTPUYECKOE TOJIE.

1 HanpsikeHHOCTD 371EKTPUUECKOT0 bubmmoreka LIOK
nosist. [IpuHnmn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TOJIEH
Hocutenu snexTpudeckux 3apsiios.

33 DneMeHTapHbIi 3apsaa. CTpoeHue
aToMa

34 [IpoBOAHUKY U AUDIEKTPUKU. 3aKOH bubnuoreka LIOK
COXpaHEHUs JIEKTPUYECKOro 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3anau Ha npuMeHEHNE bubnuoreka [IOK
CBOWCTB 3JIEKTPHUYECKHUX 3apS 0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKH TOK, YCIOBUS €TO

36 C IuecIT)BOBaHI/Iﬂ I/ICTz‘IHI/IKI/I bubmaorexa [JOK

y ’ https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JIecTBUS AIIEKTPUUECKOTO TOKa bubmorexa HOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jlelicteue

38 AIEKTPUYECKOTO MOJIS HA IPOBOAHUKH 1
U JUAJIEKTPUKA"

39 DNEeKTPUYECKUM TOK B METAILIaX, bubnmnoreka [JOK
JKUAKOCTSX U rasax https://m.edsoo.ru/ff0a9838

40 DneKTpruyecKas 1ernb 1 €€ COCTaBHbBIS
4acTu
Cuna toka. JlabopaTopHas pabora
" PaTOPHAT P bu6mmoreka LIOK

41 N3Mepenne u peryimpoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DJIEeKTPUYECKOE HANPSDKCHHUE.
BoasTMmerp. JlabopaTopHas paboTa

bu6mmoreka [IOK

42 "N3mepenue u peryiupoBaHue 035 https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"”

43 ConpoTuBiieHUE MPOBOJHUKA. bubnnorexa [HOK
VY nenpHo€e CONPOTUBIICHUE BELIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas pabota "3aBUCUMOCTD

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubmuotexa [JOK
IIPOBOJIHMKA OT €0 JUIMHBI, ILIOLaan https://m.edsoo.ru/ff0aa738
MOTIEPEYHOro CeueHus: U Matepuana’
3aBUCUMOCTb CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa Juist yyacTka bubamorexa HOK

https://m.edsoo.ru/ff0aa44a

Lenu
JlabopaTopHas pabota
"HccnemoBanue 3aBUCHMOCTH CHJIBI

46 TOKa, UIYIIETO Yepe3 PE3UCTOp, OT 1 bubmmorexa [OK

https://m.edsoo.ru/ff0aa04e

COIIPOTHBIIEHUS PE3UCTOPA U
HaIpspKEHUs Ha pesucrope”

47 [TocnenoBarenbHOE U MapalieIbHOE
COEIMHEHUS IPOBOIHUKOB
JlabopaTtopHas padora "IIpoBepka

43 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU | bubnnoreka [HOK
II0CJIENOBATEILHOM COEIUHEHNH IBYX https://m.edsoo.ru/ff0aaas8
pe3uctopo”
JlabopaTtopHas padota "IIpoBepka

49 IIpaBUJjIa JJIs CUJIbI TOKA IIpU 1 bubnnoreka [HOK

napajjicJIbHOM COCAUHCHUUN
pe3uctopoB”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenne 3aaa4 Ha IPUMCHCHUEC

50 3akoHa OMa U1t pa3aIndHoOro bubmmorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHEHHMS TIPOBOJHUKOB
5] PaboTa 1 MOIITHOCTBH AIEKTPUIECKOTO Bu6muoreka [JOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JIaboparopHas pabota "OmnpeneneHue
52 a60TpI,1 u E\)/IOIII}I;)OCTI/I JJIEK pI/I‘-IGCKOFO buGnnorexa [IOK
pabo P https://m.edsoo.ru/f0ab3e0
TOKa
DIIEKTPUYECKUE LIENHU U IOTPEOUTEITH
53 3J1eKTTqueCK0ﬁ SHEPTUU B 6pI)IT bubmnorexa [IOK
P p Y hitps://m. edsoo.ru/f0ab660
KopoTtkoe 3ambikanue
54 ITocTosTHHBIE MATHUTBL, KX
B3aUMO/IEIICTBUE
55 VYpok-uccnenosanue "N3ydenne bubnunoreka [IOK
MOJ€H MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoOeE I10J1e
bu6mmoreka [IOK
56 3eMIIH U eT0 3HadYeHue UL )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emite
[ToaroroBka Kk KOHTPOJIBHOM paboTe
10 TeMe "DIIEKTPUYECKUE 3apsbl.
bu6mmoreka [IOK
57 3apspKeHHBIC Tela U UX
. . https://m.edsoo.ru/ff0abd2¢c
B3aumoercTBus. [10CTOSHHBII
AIEKTPUYECKUN TOK"
KonTponbHas padora mo teme
"DeKTpUIecKHe 3apsiIbl.
P P Bu6nuorexa [IOK
58 3apspKeHHBIC Tela H UX

B3auMoaercTBUA. I1ocTOSTHHEIN
anekTpuueckuii Tok" / Beepoccuiickas

https://m.edsoo.ru/ff0abea8



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ac3d0
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mpoBepoyHas paboTa

59

PesepBHeIitl ypok. Pabora ¢ TekcTamu
o Teme "[locTosiHHBII
anekTpuueckuii Tok" / Beepoccuiickas
poBepoyHas paboTa

Bu6muoreka [JOK
https://m.edsoo.ru/ff0acdc6d

60

OmnsIT OpcTena. MarHuTHoe nojie
3JIEKTPUYECKOIr0 TOKa MarauTHoe
I10JIC KaTyIIKU C TOKOM

Bu6muoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue >EeKTPOMarHuToB B
TexHuke. JJaboparopnas padora
"N3yuenue nelcTBUsS MAarHUTHOTO
T10JIs1 Ha POBOJAHUK C TOKOM"

0.5

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATEIb IOCTOSIHHOTO
ToKa. Mcnons3oBanue
ANEKTPOABUTaTEIeH B TEXHUYECKUX
YCTPOMCTBAX M HAa TPAHCIIOPTE.
JIaGopartophas pabota
"KoHcTpynpoBaHue 1 n3ydeHue
paboTHI AJIEKTpOABUTATENS "

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢

63

OmnsiTel Dapanes. 3akoH
ANEKTPOMAarHUTHOM MHTYKIUH.
[IpaBuio Jlenna

64

Onexrporereparop. CriocoOsl
MOJTYYEeHUS DJICKTPUIECKOU SHEPTHUH.
DJIEKTPOCTAaHIIMH Ha
BO300HOBIIIEMBIX NCTOYHUKAX
SHEPTruu

65

[ToaroTroBka K KOHTPOIBHOU paboTe
1o TeMe "DIeKTPUYECKUe u



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MarHUTHBIE IBJIeHUS"

KonrponsHas pabora no teme

66 "DJIeKTpUYECKUE U MATHUTHEIE 1 buGnnorexa [IOK
p" https://m.edsoo.ru/ff0acb14
SIBJIEHUSA
67 PesepBHblii ypok. Pabota ¢ TekcTamu 1 bub6nunoreka [IOK
o teme "TermnoBele aBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepBHblii ypok. Pabota ¢ Tekctamu 1
0o TeMe "MaraurtHele sBiaeHus"
OBHIEE KOJIMYECTBO YACOB I1O0 68 145

[TIPOT'PAMME



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KUIIACC

KoJsun4yecTBo yacoB JIeKTPOHHBbIE
Ne Hara undposBbie
Tema ypoka Konrposbnubie | IlpakTnueckue
n/n Bcero U3yuyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl

1 MexaHudeckoe JBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCUTEIBHOCTh | bubmuorexa [JOK
MEXaHNYECKOT'O IBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMeEpHOE npsIMONTMHEITHOE 1 bubnuorexa [JOK
JIBUKCHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsIMOIUHENHOE

4 nekeHue. CpenHsisi ¥ MTHOBEHHAS 1
CKOpPOCTb

5 [IpsimonuHEeitHOE paBHOYCKOPEHHOE | bubnuoreka LIOK
IBIKEHUE. Y CKOpEHUe https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHEHNHOTO

6 PaBHOYCKOPEHHOTO JABUKEHUSI. 1
I'padux ckopocTH
JlabopaTtopHas padota "Onpenenenue

7 YCKOpPEHHUS Tea Mpu | 1 bubmuoteka [IOK
PaBHOYCKOPEHHOM JBWXEHUHU I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM TI0CKOCTH"

2 CBoOomHoe nanenue Ten. OIbITH |
lanmmnes

9 PaBHOMEpHOE ABUKEHUE 110 1 bub6numoreka [IOK

okpyxHocTH. [lepron n yactora

https://m.edsoo.ru/ff0ac176



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamenus. JIunelinas u yriaoBas

CKOPOCTH
10 LlenTpocTpeMUTEILHOE YCKOPEHHE
1 IIepseb1it 3akoH HeroTona. BekTop bub6numoreka LIOK
CHUJIbL https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [HOK
PaBHozelicTByIOImMas cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HproToHA. bubnuoreka [IOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3anay Ha npuMeHeHne bubnuorexa [JOK
3ak0oHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bu6mmoteka [IOK
15 Cnna ynpyrocru. 3akon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no reme «Cuiia
YOPYTOCTHY
JlabopaTopHas padota «OnpenenecHue bubnmnoreka [IOK
17
YKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bu6nmmoreka [IOK
18 Cuna Tperms https://m.edsoo.ru/ff0af738
19 Pemenne 3amaqa mo teme «Cuia bu6mmoreka [IOK
TpEHUD» https://m.edsoo.ru/ff0afa26
JlaGopatopnas padota "Onpenenenue bubnnoreka [HOK
20 "
K03 dULIEeHTa TPEHUS CKOJIBKEHUS https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Hprorona C)ima npyroctu. Cuia bubmmorexa [OK
" yipy ’ https://m.edsoo.ru/ff0afb8e
TPEHUS
” Cuna TSKEeCTH U 3aKOH BCEMHPHOTO bubmuoteka [IOK
TATOTEHUA. Y CKOpEHUE CBOOOTHOTO https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

MMaJcHUS

VYpoxk-koHpepenuus " prxenue e

23 BOKPYT I'PaBUTALMOHHOTO LIEHTPA
(Conneunas cucrema). I'anaktuku"
Pemrenue 3anay o reme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa [OK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS
)5 [IepBas kocmMu4ecKas CKOPOCTb. bubnuoreka LIOK
Hesecomocts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuanbHOIl TOUKH.
AGCOIIOTHO TBEPAOE TETO.
26 PaBHOBecue TBEpOTO TENA C bubmmorexa HOK
che TBep htps://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BpaIICHUSI.
MowmeHT cuibl. LienTp TsoxecTn
PaBHOBecue MaTepuanbHOI TOUKH.
AGCOTIOTHO TBEPAOE TETO.
27 PaBHoBecue TBEpIOTO TENA C
3aKpEIUIEHHOW OChIO BpAlICHUSI.
MowmenT cuinsl. LlenTp TsoxecTu
)% Pemenue 3amad no reme "MoMeHT Bbu6nmuoreka [IOK
cuibl. LleHTp TsxecTn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOIBHOM pabOTE MO
29 TeMe "MexaHnuecKkoe JBMKEHNE bubmorexa LOK
. B ’ https://m.edsoo.ru/ff0b0408
BsanmoneiicTBue Ten
KonTponbHas pabota mo teme
30 "MexaHHUYECKOE IBHKEHIUE bubmorexa [OK
N \ ' https://m.edsoo.ru/ff0b06ec
BsaunMonelicTBue Ten
31 Nmnynse Tena. Umnynbe cubl. 3aKkoH bubmuoteka [IOK



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

COXPAaHEHUS UMITyJIbCa. YIIPYroe U
HEyIIPYroe B3aUMOJECHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemrenue 3amay mo teme "3akoH

Bu6mmoreka [JOK

32 COXpaHEHUs UMITyJbca' https://m.edsoo.ru/ff0b096¢
3 VYpoxk-koHpepenuus "PeaktuBHOE
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nuoreka [IOK
34 Mexanndeckasi paboTa ¥ MOIITHOCTb https://m.edso;_.[ru/ffObOa84
35 PaboTa cuiIbl TSKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIbI TPEHHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopnas pabota «Onpenenenue
16 paboThI CUIIBI TPEHUS MIPU
PaBHOMEPHOM JIBUKEHHUH Teja 1o
TOPU30HTAIILHOMN MOBEPXHOCTH»
37 CBs13b 5HEpruu U paboTHL
[ToTrenumanpHas sHEpPrust
18 Kunernueckas sueprus. Teopema o bubnmnoreka [IOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTUU B
MEXaHUKe
40 JlabopaTtopHas padoTta «3ydyenune bubnmnoreka [IOK
3aKOHA COXPaHEHHUs YHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebaTenbHOE NBHKEHHE U €TI0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
0 3aTyxaromue KojieoaHusl. bu6mmoreka [IOK
Brinyxnennsie konebanus. Pezonanc https://m.edsoo.1u/ff0b2010
43 MaremaTuuecKuii U py>KMHHBIN

MassTHUKHA



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

44

Ypoxk-uccienoBanue «3aBUCUMOCTh
Mepuo/ia KoyieOaHu OT )KeCTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBparieHue sHEPTUN TIPU
MEXaHUYECKUX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenenenue
9acTOTHI U TIeproJIa KoJaeOaHmi
MPYKHUHHOTI'O MasATHUKA»

Bu6moreka [JOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopuas pabota «IIpoBepka
HE3aBHCHUMOCTH MEPUO/Ia KOICOaHUi
rpys3a, IOABELICHHOIO K HUTH, OT
MacChl Tpy3a»

bu6mmorteka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BOHBL. CBOMCTBA
MeXaHn4eckux BoJH. [IpogonbHbIe 1
MOTIEPEYHBIE BOJTHBI

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepenmus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
Ceiicmuueckue BOJIHBI"

50

3Byk. PacipocTpaHeHue u oTpaxxeHue
3ByKa

S1

Ypoxk-uccnenoanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHUI PE30HAHC

53

Ypok-koudepenius "YapTpa3Byk U
nHOPa3BYK B IPUPOJIE U TEXHHUKE"

bu6nmuoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka k KOHTPOJIBHOU paboOTE O

bu6mmoreka [IOK



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

Teme "3aKOHbI COXpPaHCHMUSI.
Mexanuyeckue KoieOaHus U BOJHBI"

https://m.edsoo.ru/ff0b2510

KonTponbhas pabota no teme

55 "3aKkoHbI cCOXpaHeHUs. MexaHu4YecKue
Kose0aHusi ¥ BOJHBI"
56 DNeKTPOMarHuTHOE ToJIe. bubnmoreka [IOK
DIEeKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JI€EKTPOMarHUTHBIX BOJTH
Ypok-konpepenmus "lkana
58 3J€KTPOMArHUTHBIX BOJIH. bu6nuoreka [IOK
Hcnons30BaHKe IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs COTOBOM CBsI3H"
VYpok-uccnenosanue "M3yuenue
59 CBOHCTE AIEKTDOMA - bubmuorexa [JOK
BOMCTB JIEKTPOMAarHUTHBIX BOJIH
P " https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMIIBHOTO TeedoHa
Pemenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIUHBI DJIEKTPOMArHUTHOM
BOJIHBI
DneKTpOMarHuTHas IpUpo/ia CBETa.
. bubmuoteka [JOK
61 CxopocTtsb cBeTa. BonHoBbIE cBOWCTBa
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku csera. [Ipsamonnneiinoe
62 acIpoCTpaHEHHUE CBeTa. 3aTMEHUS bubmmorexa [OK
pactpocIp ' https://m.edsoo.ru/ff0b3658
Comnnua u JIyHsl
3aKOH OTPAKEHHUSI CBETA. 3epKaJa.
Bbu6nmuoreka [IOK
63 Pemenue 3aga4 Ha npuMEHEeHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUs CBETA
64 [Ipenominenue cBera. 3aKoH bubnmoreka [IOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

IIpECIOMIICHUS CBETA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPaXKEHHE CBETA.

bubmmoreka LIOK
65 Hcnonb3oBaHuE MOJHOTO BHYTPEHHETO H
https://m.edsoo.ru/ff0b3c5c
OTpPaXXEHUS B ONITUYECKUX CBETOBOJIAX
Jlaboparopnas pabora "VccnenoBanue
66 3aBUCUMOCTH yTJla MPEeTOMIICHUS
CBETOBOTO JIyya OT yIJIa MaJIeHUus Ha
rpanumiie "Bo3nyx-crexiao""
Ypok-koHpepernus "Vcnoas3oBaHue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bu6mmorteka [IOK
68 JIunzbl. OnTHYecKas CUa JIMH3bI
https://m.edsoo.ru/ff0b3f2¢c
. bubnmnoreka [IOK
69 [TocTpoenne n300pakeHU B TMH3AX H
https://m.edsoo.ru/ff0b444a
JlaGopatopHnas pabota "Onpeznenenue
. bubnunoreka [IOK
70 (hOKYCHOTO PacCTOSTHUSI i ONITHIECKOMN 1
CHITBI CoBHparommeit K" https://m.edsoo.ru/ff0b4206
71 VYpok-koupepenius "Onrtuyueckne bubnuoteka [IOK
JIMH30BbIe TPUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnnoreka [HOK
72 ['ma3 kak onTuyeckas cucrema. 3peHue 1
https://m.edsoo.ru/ff0b4684
7 VYpok-koudepennus "JledexTs
3penus. Kak coxpanuts 3peHue"
Pasnoxxenue 6enoro cBera B CIIEKTP.
” OnsiTel HetoToHa. Coxenue bubnnoreka [HOK

CIICKTPAJIbHBIX IIBETOB. I[I/ICHCPCI/IH
CBCTa

https://m.edsoo.ru/ff0c0f4c



https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0c0f4c

JlaGopaTopHas padota "OIBITHI 11O
pa3IoKEeHUIo OEI0ro CBETa B CIIEKTP U

75 BOCIPHATHUIO LIBETA IPEAMETOB IIPU UX Bubmmorexa LIOK
p H pea p https://m.edsoo.ru/ff0cOe2a
HaOJIOACHNH Yepe3 [BETOBbIC
¢bubTpHI"
VYpoxk-npaktukym "BosiHOBbIE
76 CBOICTBa cBeTa: AMCIEPCHS,
uHTepdepeHus u audpaxnus”
77 OmnsiTel Pezepdopaa u mnanerapHas bubnuorexa [JOK
MOJIeJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue v morjiouieHne CBeTa
79 atomoMm. KBautel. JInneituarsie Bubmmorexa LIOK
' ' https://m.edsoo.ru/ff0c144c
CHEKTPbI
20 VYpoxk-npaktukym "HaOmronenue bubnuoreka [IOK
CIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH 1 €€ BUIBI Brbmmorexa LIOK
s A https://m.edsoo.ru/ff0c1672
2 Crpoenue aromHoro sapa. Hyknonnas bubnunoreka [IOK
MOJIEIIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBPALLECHNUS. bubnnorexa [HOK
N3otomsr https://m.edsoo.ru/ff0clal4
24 Pemrenue 3agad mo treMe: bu6mmoreka [IOK
"PaguoakTuBHBIE IpEBpalieHUs " https://m.edsoo.ru/ff0c1b4a
85 IIepuon nosypacmnazna
VYpok-koHpepenuus "PaanoakTuBHbIE
P Gep bub6mmoreka [IOK
86 W3JIy4YEHUS B IPUPOJIC, MEULIMHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126
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SnepHble peakunu. 3aKOHbI

87 COXpaHEHUs 3apsJ0BOTO U MaCCOBOTO bubmmorexa [OK

XpaH

P PAA https://m.edsoo.ru/ff0c1c58
yucen

OHeprus CBs3U aTOMHBIX siiep. CBA3b bubnmoreka [IOK

88
MAaccChl U JHEPTUU https://m.edsoo.ru/ff0cl1d7a

29 Pemrenue 3ama4 o reme "SAnepusie
peakiun"

9 Peakuuu cunTe3a u nenenud saep. bu6nuoreka [IOK
Ucrounuku 3neprun ConHLa U 3BE3]1 https://m.edsoo.ru/ff0c1e88
Ypok-koudepenuus "Anepnas

o1 sHepreTuka. JlecTBus
PaaOAKTUBHBIX U3JIyYEHHUI HA )KUBbIC
opraHu3mal"

[ToarotoBka K KOHTPOIBHOU pabOTE MO

9 TeMe "DIIEKTPOMAarHUTHOE TIOJIE. bubnuoreka [IOK
DNeKTPOMarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbI€ siBNIEHUS"

KonTponbnas paborta no reme

%3 "DIIeKTPOMarHUTHOE TOJIE.
DNeKTPOMarHUTHHIE BOJIHBI.
KBanToBbie siBnenus"
[ToBTOpenue, 0600IIEHNE.

94 JlabopaTopHbIe paboThI IO KyPC brbmorexa [OK
" P pv P " ypey https://m.edsoo.ru/ff0c245a

Bzaumoneiicteue Tem
IToBTOpeHue, 0000meHe. Perenne
P ’ bu6nmuoreka [IOK
95 pacyeTHBIX U KaYE€CTBEHHBIX 3a/1a4 110
" " https://m.edsoo.ru/ff0c2572
teme "TemnoBsie NpoLEeCCh
96 [ToBTOpenue, 0600meHNE. Pemenue bub6mmoreka [IOK



https://m.edsoo.ru/ff0c1c58
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pacyeTHBIX U KaYE€CTBEHHBIX 3a/1a4 110
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IMPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUSA
OCHOBHOH OBEPA30BATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPoBeEPSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
oOpa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa30BaHus

1.1

HCIIOJIb30BATh NU3YYCHHBIC ITOHATHUS

1.2

pas3imuaTth ABJICHHUA IIO OIIMCAHHMIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIUX JaAHHOC (1)I/I3I/I‘ICCKOC SABJICHUC

1.3

pacrno3HaBaTh IPOSIBIIEHUE W3YUYEHHBIX (U3MUYECKUX SBJICHUN B
OKpY’KaloIleM MHpE, B TOM 4HucCiIe (U3NYECKUe SBICHUS B MPHUPOJIE,
MIPHU 3TOM IE€PEBOJAUTH MPAKTUYECKYIO 33ady B y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (PU3MUYECKUX SIBJICHUN

1.4

ONUCHIBATh H3yYEHHBbIE CBOWCTBA TeN W (DU3UYECKHE SIBJICHUS,
UCIONB3Ysl (pU3MYECKHe BEIWYMHBI, HPU ONUCAHUH TMPABUIBHO
TPAaKTOBaTh (PU3MUECKUH CMBICT HCHOJBb3YyEMBIX BEIWYHMH, HUX
0003Ha4YeHUSI U €AUHUIIBI (PU3UUECKUX BEJIIMYUH, HAXOAUTH (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO  (PU3MUECKYI0O BEJIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOUTHh  IpaUKM  H3YUYEHHBIX  3aBHCHMOCTEH

(I)I/I3I/ILIGCKI/IX BCIIMYHH

1.5

XapaKTEepPU30BaTh CBOMCTBA TeJ, (HU3MYECKUE SIBJICHHUS U TPOIECCHI,
HCNOJIb3ySl H3YYEHHBIE 3aKOHbI, IPU O3TOM JaBaTh CJIOBECHYIO
GbopMynTUpPOBKY 3aKOHa W 3alUChIBAaTh €ro MaTeMaTHYeCKOoe

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
YUCI€ W B KOHTEKCTE CHUTYallMil MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIECICTBEHHBIE CBSA3H, CTPOUTH
oObsicHeHne u3 1 — 2 Jjoruyeckux miaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3UUECKUX SBJICHUH, PU3NUECKUX 3aKOHA WIN

3aKOHOMCPHOCTHU

1.7

pemarb pacuéTHble 3a7aud B 1 — 2 AEHCTBUS, UCIOJIB3YS 3aKOHBI U




(dhopMybl, cBs3bIBaIOLIME (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIN3a
yCJIOBHSI 3aJlaud  3alUCBhIBaTh KpaTKOE YCIOBUE, IIOJICTABIATH
¢bu3nyeckre BEIUYUHBI B (OPMYJIIBI U IPOBOJUTH PacuéThl, HAXOIUTh
CIPaBOYHBIE JaHHBIC, HEOOXOTUMBIC I PEIICHUS 3a]a4, OLICHUBATh

PEATUCTUYHOCTD MOTYYECHHON (PU3NYECKON BEITUYHHbI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPH IMOMOIIU
(GU3NYEeCKUX METOJOB, B ONHCAHWU HCCICJOBAHUS  BBIACIATDH
MpoBepsieMOe  MpeANnojoXkeHue  (Tumoresy),  pa3iuyarb U
WHTEPIPETHPOBATh IOJYYCHHBIH pe3yJbTaT, HAaXOAWUTh OIIUOKH B

XOJ¢ OIIbITa, A€JaTh BBIBOABI 11O €T0 pE3yJibTaTaM

1.9

MPOBOJIUTH OIBITHI TI0 HAOJIOJCHUI0 (PHU3MUECKUX SIBICHUH WIU
(¢u3MUeCKUX  CBOWCTB  Tell:  (OPMYJIUPOBaTH  IMPOBEPSEMBIC
MPEINOJIOKECHUs, CcOOMpaTh  YCTAaHOBKY M3  IPEUIOKCHHOTO

000pyI0BaHUS, 3aMMCHIBATH XOJI OIBITA B (HOPMYITHUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE U3MEPEHUSI C HUCIIOJIb30BAHUEM AHAJIOTOBBIX U
ur(dpoBBIX MPHOOPOB, 3aMKUCHIBATH MOKa3aHHUs MPHOOPOB C y4ETOM

3aJIaHHOM aOCOMIOTHON MOTPEUTHOCTH U3MEPEHUI

IPOBOJIUTh  HCCJEIOBAaHHE  3aBUCUMOCTH  OJHOM  (U3HYECKOH
BEJIMYUHBI OT JIPyTOM C HCIIOJIb30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAHOBKY M BBIIIOJIHATh U3MEPEHUS, CIEAYsl IPEAIOKEHHOMY IUIaHY,
(buKcupoBaTh pPE3yNbTAThl MOJYYECHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE MTPEITIOKEHHBIX TaOIUI] U TPapUKOB, 1€TIaTh BbIBOIbI

10 pe3yJibTaTaM HUCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEpPEHHs (PU3MUECKUX BEIUYUH, CIEays
MPeI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHUN coOuparth
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE HCKOMOM

BCJIMYMHBI

1.13

coOioaTh MpaBWja TEXHUKH Oe3omacHOCTH Tipu  pabote ¢

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JCHCTBHS TNPHUOOPOB M TEXHUYECKHUX
YCTPOICTB, XapakTepu30BaTb MPUHLUINBI JEUCTBUS H3YyYEHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB € MOMOIIbIO HMX ONHUCAHU,
UCTOJNb3ysd 3HAHUA O CBOHCTBAX (PU3MUYECKUX  SBICHUH H

Heo0XouMBbIe (U3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTE TPHUMEPHl (HAXOAUTh HH(POpPMAIUIO O TpUMEpax)
MPAKTUYECKOTO UCIOIB30BaHUS (PU3UYECKUX 3HAHUI B IMOBCETHEBHOMN
KHU3HH Ui o0ecriedeHusi Oe30IacHOCTH TIpU  OOpalleHUuH ¢
npubopamMy U TEXHUYECKUMHU yCTPOHCTBAMHU, COXPAHEHHUS 3/10POBBS U

CO6J'II-OI[€HI/I$I HOPM 5KOJIOTHYCCKOr'o MOBCACHUS B Oprmanmeﬁ cpeac

1.16

OCYIIECTBISITH OTOOP MCTOUYHUKOB MHGpopManuu B ceTd MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCS 3HAHUM M IYyTEM CpPAaBHEHMS Pa3JIMYHBIX HCTOYHUKOB
BBIICNATh MH(OpMAIUIO, KOTOpas SBISIETCS MPOTHBOPEUYUBON HIIH

MOJKET OBITH HeﬂOCTOBCpHOﬁ

1.17

HCIIOJIb30BaTh pu BBIITOJIHCHUH yueOHBIX 3a1aHUI
HAYYHONOINYJIIPDHYIO ~ JIUTEparypy  (pu3Mueckoro  coziepiKaHus,
CIIPaBOYHBIE MaTEpHUalbl, pecypcbl ceth MHTepHer, BiageThb
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, TpeoOpa3oBaHus HH(popManuu

U3 OJHOM 3HAKOBOM CHCTEMBI B APYTyro

1.18

c03/1aBaTh COOCTBEHHBIE KpAaTKHE MMCbMEHHBIE U YCTHBIE COOOICHUS
Ha OCHOBe 2 — 3 WCTOYHWKOB uH(pOpMamuu (U3HIECKOTO
COJIep>KaHus, B TOM YHCIE MyONUYHO J1elaTh KPaTKue COOOIICHHUS O
pe3yabpTaTax TMPOEKTOB WM Yy4YeOHBIX HCCIIEIOBAHUM, TPH OSTOM
rPAMOTHO MCHOJIb30BaTh M3YYEHHBIM MOHATUHHBIN anmapar Kypca

(u3HKH, CONMPOBOKIATh BHICTYIIJICHHUE MTPE3EHTAL[EN

1.19

IIpH BBIITOJIHCHHUU y‘le6HLIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacnpeacissiTh
0053aHHOCTH B Tpyarne B COOTBETCTBUH C ITOCTABJICHHBIMUA 3a/ladyaMu,
CJICOUTL 3a BBIIIOJHCHUCM IlJIaHa ,HCP’ICTBHﬁ, aZICKBATHO OIICHHMBATHb
COOCTBEHHBIH BKJIad B JCATCIBHOCTbL TI'PYIINbI, BbICTPANBATH
KOMMYHHKAaTHUBHOC B3aHMOHCﬁCTBHC, YUUTBhIBAA MHCHHC

OKPYKArOITIX

8 KVIACC

Kon
NMpoBEPIEMOro
pe3yJjabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NIPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHusl

1.1

HUCIIOJB30BAaTh IIOHATHUA

1.2

pasiinyaTth SABJICHUA IO OINMCAHWIO HMX XapaKTCPHBIX CBOICTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (U3NYECKOE SBICHUE

1.3

pacro3HaBaTh MPOSBICHUE W3YUYCHHBIX (U3MUECKUX SBJICHUN B
OKpY’KalolleM MHpE, B TOM 4YHuCiIe (PU3UYECKUE SBICHHUS B MPHPOJIE,
[IPH 3TOM MEPEeBOIUTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIICIATh

CYIIECTBEHHBIE CBOICTBA (MIPU3HAKH) (PU3NUECKUX SBICHUMA

1.4

ONMCBHIBATh H3yYEHHBbIE CBOWCTBA Tel U (DU3UYECKHE SIBJICHUS,
UCHoib3ysd (u3MyecKre BEIMYUHBI, I[PU OINUCAHUU NPABUIBHO
TPakTOBaTh  (PU3MYECKHI  CMBICI  HCHOJB3YEMBIX  BEIUYHH,
0003HAYECHMS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI,
CBSI3BIBAIOIIME  JIAaHHYI0  (DU3MUYECKYI0O BEIMYMHY C JPYTUMH
BEIMYMHAMHU, CTPOMTh  TpaQUKM  M3YyUEHHbIX  3aBHCUMOCTEHN

(1)I/I3I/I‘IGCKI/IX BCIIMYHH

1.5

XapaKTCPpHU30BaTb CBOMCTBA TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3Ysd HM3YUCHHBIC 3aKOHBI, IIPpU 3TOM JdaBaTb CJIIOBECHYIO
(I)OpMYJ'II/IpOBKy 3dKOHa MW  3allucCbiBaTb €ro MarcMaTu4dcCKocC

BBIPAKEHUE

1.6

OOBSCHATH (hU3MUECKHE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsACHEHHUE U3 |
— 2 JIOTMYECKUX IIaroB C MOMOIIbI0 | — 2 H3y4YEHHBIX CBOMCTBA

(I)I/I3I/ILIGCKI/IX HBJ'IeHPIfI, (l)I/I3I/I"IeCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NENCTBHS, UCIONb3Ysl 3aKOHBI U
(hopmyIibl, CBsA3BIBatONME (PU3NUECKHE BETUYMHBL: HA OCHOBE aHAIU3a
YCIJIOBHSI 3a/1a4¥ 3alIUChIBaTh KPATKOE YCIOBUE, BBIABISTH HEJOCTATOK
JNaHHBIX JJI pelIeHUs 3a/]ayd, BbIOMpaTh 3aKOHBI U (OPMYIIBI,
HeoOXoauMBbIe sl €€ pelIeHUs, MMPOBOJUTH PAacYEThl U CPaBHHUBATH
MOJTy4YeHHOE 3HA4YeHHe (U3NYECKONM BEIUYHHBI C HW3BECTHBIMU

JaHHBIMH

1.8

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUTHL IMIPpU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOOB, UCITOJIB3YS OIMMUCAHUC UCCIICAOBAaHMs, BBIACIIATD
MMPpOBEPACMOC TIPCATIOIOKCHUEC, OUCHHUBATL IMMPABUJIBHOCTL IIOPAJAKaA

IMPOBCACHUA UCCIICOOBAHUSA, ACTIATh BBIBOABI

1.9

MPOBOJIUTH OMBITH MO HAONIOACHUIO (DU3MUYECKUX SIBICHUH WIN
¢u3uueckux  CBOMCTB  Tem:  (OpMyIHMpOBaTh  MPOBEpSEMBIC

MPEaNoIoKeHHs, coOupaTh  yCTAaHOBKY U3  MPENI0KEHHOTO




000py10BaHUs, OMUCKHIBATH X0/ OIbITa U (OPMYIUPOBATH BHIBOBI

1.10

BBIIIOJIHATL NPSAMBIE U3MEPEHHUsS C MCIOJb30BAHUEM aHAJIOIOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEIUYHH, CPAaBHUBATH PE3YJIbTATHI

M3MEPEHUH ¢ yIETOM 33JIaHHON a0COTIOTHON MOTPEITHOCTH

1.11

MPOBOAUTH  HMCCIIEJOBAHME  3aBUCUMOCTH  OJHOM  (U3MUYECKOM
BEJIMYUHBI OT JIPyrOd C UCHOJIb30BAaHUEM TMPSAMBIX HW3MEPEHUI:
IUIAaHUPOBATh HUCCIIEJOBaHME, COOMpPATh YCTAHOBKY M BBIMOJHSITH
W3MEpEHUs, ClleAys TMPeMIOKEHHOMY  IIaHy, (UKCHpPOBAThH
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJE TaOJHIl U TPaUKOB,

ACJIaTh BBIBOJLI 110 PE3YJIbTaTaM UCCIICAOBAHUA

1.12

IIpOBOAUTD KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘I€CKI/IX BCJINYHH:
IUIAaHUPOBATb U3MCPCHUS, CO6I/IpaTB IKCIICPUMCHTAJIbHYIO YCTAHOBKY,
CJICays HpCI[JIO)KCHHOfI WHCTPYKIIMU, W BBIYUCIIATH 3HAYCHUC

BCJIMYMHBI

1.13

CO6.]'IIOI[8.TB npaBujia TCXHHUKH 0e30MmacHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYAOBaHHEM

1.14

XapaKkTepu30BaTh MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHUS O CBOWCTBAaXx (U3NYECKUX SIBICHUH U HEOOXOJUMBbIE

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

1.15

pacnio3HaBaTh IMPOCTHIC TCXHUYCCKUC YCTPOﬁCTBa U HU3MCPUTCIIbHBIC
HpI/I60pI>I o CxXe€MaM M CXEMAaTUYHBIM PpHUCYHKaM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX LIEIell C IOCIEeNOBaTEIbHBIM U napaJijiCJIbHbIM
COCIMHECHUECM 9JICMCHTOB, pasinvas YCJIIOBHBIC 0003HaAYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lenein

1.16

NPUBOAUTH TNpUMEphl (HAXOAUTh HWHPOPMALKIO O MpUMeEpax)
MPaKTUYECKOTO MCIOIb30BaHUs (PU3MUECKUX 3HAHUN B MMOBCEIHEBHOMN
KHU3HM Ui o0ecriedeHuss Oe30macHOCTH TpH  OOpallleHuH ¢
npruOOpaMy U TEXHUUYECKUMHU YCTPONCTBaAMH, COXpAaHEHUS 3/I0POBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHYCCKOT'0 IMOBCACHUS B 01<py>1<a101uel71 cpeac

1.17

OCYILECTBIIATh MOUCK MH(POPMAIIUU (HPU3NIECKOTO COJIEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMEIOIIMXCS 3HAHWUW W NYTEM CpPaBHEHHUS
JIOTIOJTHUTEBHBIX HMCTOYHHKOB BBIJACNATh WH(POPMAINIO, KOTOpas

SIBJISIETCS] IPOTUBOPEUNBOM HIIM MOXKET ObITh HEJOCTOBEPHOM

1.18

WCMOJb30BaTh IPHU  BBHIMOJIHEHUM YYeOHBIX 3aJaHUil  Hay4HO-




MOMYJISIPHYIO JIUTEPaTypy (PHU3NYECKOTO COJIEepKaHUs, CIPaBOUYHbBIE
Marepuaibl, pecypcbl cethu  VHTEepHET; BiaaeTh OpUEMaMH
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus UH(POpPMALIMKU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKUE YCTHBIC COOOIICHMS,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (DH3UYECKOTO
COJIEp’KaHusl, B TOM 4YHCIIC NYOJIMYHO TMPEICTABISITh PE3yJIbTAThI
MPOCKTHOM WJIM HWCCIAEAOBATEIIbCKON JIEATEIbHOCTH, TPHU OSTOM
rpaMOTHO MCIIOJIb30BaTh W3YYEHHBIM MNOHATUWHBIA amnmapar Kypca

(I)I/I3I/IKI/I, COIIPOBOKAATH BBICTYIIJICHUC Hpe:ﬁeHTaHHeﬁ

1.20

MIPU BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB U HCCIEAOBAHUN (DU3UUECKUX
MIPOLIECCOB PacCHpelesITh 0053aHHOCTU B I'PYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAUTh 3@ BBINOJIHEHUEM IUIAHA
JEWCTBUA W  KOPPEKTHUPOBaTh  €ro, aJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKJAJ B JEITEIbHOCTb TPYMIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSBISAA  T'OTOBHOCTH

paspemiatb KOHPIUKTHI

9 KITACC

Kon
NpoBepPSIeMOro
pe3yJjabTrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111ero 00pa3oBaHusl

1.1

HCII0JIb30BATh U3YYCHHBIC ITOHATHA

1.2

pas3yiniaTth SABJICHHUA IO OMHUCAHWUIO UX XapAaKTCPHBIX CBOIMCTB M Ha

OCHOBCE OIIBITOB, ACMOHCTPUPYIOIUX JaHHOC (1)I/ISI/II-I€CKO€ SIBJICHUEC

1.3

pacro3HaBaTh MpPOSBIEHUE W3YUYEHHBIX (U3MUYECKUX SBJICHUN B
OKpY’KaloIIeM MHpE, B TOM 4ucie (U3NYECKUE SBICHHUS B MPHPOJIE,
MIPU 3TOM MEPEBOIUTH MPAKTHUECKYIO 337auy B y4eOHYIO, BBIICIATh

CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKH ) (PU3HUECKUX SIBJICHUN

1.4

OMKCHIBATh HW3Y4YCHHBIE CBONCTBA Ten U (DU3UYECKHE SBICHHS,
HCIIOJIB3YyS (1)1/13H‘—I€CKI/I€ BCJIMYMHBI, IIpU OIIMCAHUWU IIPABHUIIBHO
TPaKTOBaThb  (PU3UYECKHII  CMBICT  HCIOJNB3YyEMBIX  BEIWYHH,
0003HaYCHUSI M €TUHUIIBI (PU3UIECKUX BEITUYNH, HAXOUTh (POPMYIIBI,

CBSI3BIBAIOIIME JIAaHHYIO (DU3MYECKYI0 BEIMYUHY C  JIPYTUMH




BEeIMYMHAMH,  CTPOUTh  TIpadUKU  U3yUYEHHBIX  3aBUCUMOCTEH

(U3HYECKUX BETTMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tell, (DU3MYECKHUE SIBICHUS H TPOIECCCHI,
WCIONIb3Ysl HW3YYEHHbIE 3aKOHBI, MpPU OTOM JaBaThb CIOBECHYIO
GbopMyIHpPOBKY 3aKOHAa U 3alUCBIBaTh €r0  MaTeMaTHYECKOe

BBIPpAXXCHUEC

1.6

OOBSICHATH (PM3MUECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTYallud MPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH PUYUHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE U3 2
— 3 JIOTMYEeCKHMX LIaroB C MOMOUIbI0 2 — 3 H3Y4YEHHBIX CBOWMCTBA

(bU3NYECKUX SABICHUN, (PU3MUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacu€THble 3ajaud (OmMparoluecss Ha cuctemMy M3 2 — 3
ypaBHEHUI), WCIONB3ys] 3aKOHBI ©  (OPMYIBI, CBSI3BIBAIONINC
¢u3nueckre BEJMYMHBL: HAa OCHOBE aHalM3a YCIOBUS 33/1a4d
3alIMCbIBATbL KPATKOC  YCJIOBHEC, BbBIABJIATH HCAOCTAOIIWC HUIIA
M30BITOYHBIC JaHHBIC, BEIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOIUMBIE
IJid pCUICHUsA, NPOBOJUTH paC‘IéTI)I U OLCHUBATh PCATUCTUIHOCTDH

MOJIYUYCHHOT'O 3HAUYCHU A (I)I/I3I/I“IeCKOI\/’I BCIIMYNHBI

1.8

pacnio3HaBaTb HpO6JIeMI>I, KOTOPBIC MOXHO PpCUHINTh MIpU IMOMOIIN
(1)I/ISI/ILICCKI/IX MCTOOOB, UCITIOJIB3Ys OITMCAHUEC UCCICA0BAHUA, BEIACIATH
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OUCHHUBATHL IPABHUIIBHOCTHL IIOPAJAKa
MMpOBCACHUA HUCCICAOBAHUA, ACIATh BBIBOJbI, HWHTCPIPECTUPOBATH

PE3YIIbTAaThI Ha6J'IIOI[eHI/II71 " OIIBITOB

1.9

MIPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUECKUX SBICHUM WIIH
(U3NYECKUX CBOMCTB TeJl: CAaMOCTOSITENIbHO COOMpPAaTh YCTAHOBKY U3
n30bITOYHOrO0 Habopa 00OpYyNOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3yabTaThl, GOPMYITUPOBATH BHIBOBI

1.10

MPOBOJIUTh TIPH HEOOXOJUMOCTH CEpPHIO TPSAMBIX H3MEPEHHH,
ompeneNsisi CpeaHee 3HAYCHHE HW3MEpsieMOr BeTWYHHBI ((POKYCHOE
paccrosiHHe coOuparomeil JUH3bI), 000CHOBBIBATH BHIOOp criocoda

n3MepeHus (M3MEpUTENIBHOTO MpUdopa)

I.11

MIPOBOJNTHh HCCIICJJOBAHHE 3aBUCUMOCTEH (HU3MUECKUX BEITHUYHUH C
WCIIOBb30BAaHUEM MPSMBIX M3MEPEHUMN: TJIaHUPOBATH HUCCIEIOBAHUE,
CaMOCTOSITENIbHO COOUpPATh YCTAaHOBKY, (UKCHPOBATH pE3yJbTaThl

HOHy‘-IGHHOfI 3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIMYHMH B BHJC Ta6JII/IL[I/I




rpaduKoB, AenaTh BHIBOBI IO PE3YJIbTaTaM HCCIIEIOBAHUS

1.12

IPOBOJUTh  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEJIMYHUH:
TUTAHUPOBATh U3MEPEHUs, COOUPATh 3KCIIEPUMEHTAIBHYIO YCTAaHOBKY
U BBIIOJHATH W3MEPEHUs, CIenys IPENJIOKEHHOW HHCTPYKIUH,
BBIYMCIIATh 3HAYEHUE BEIMYMHBI U AHAJIU3UPOBATh IIOJyYECHHBIE

Pe3yNbTaThl ¢ YY4ETOM 3aJaHHOW MOTPEITHOCTH U3MEpPEHHI

1.13

CO6.]'IIOI[8,TI) mpaBujia TCXHHUKHU 0e30macHOCTH Ipu pa60Te C

1a00paTOpHBIM 000PYI0OBaHUEM

1.14

pa3nuyaTth OCHOBHBIC NMPHU3HAKU M3YYECHHBIX (PM3MUECKUX MOJICIICH:
MaTepHajibHas TOYKa, a0COIOTHO TBEPJIOE TEJI0, TOUCUHBIH HCTOYHHUK
CBETa, Jy4, TOHKas JMH3a, IUIAHETapHas MOJEIb aToMa, HyKJIOHHAas

MOJICJIb aTOMHOTO sijIpa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX OIMCAHUSA, HCIOJIB3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEOOXOIMMBbIE

¢busnIecKre 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKH M3YUYEHHBIX
TEXHUUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX npubopoB u
TE€XHOJIOTMYECKHUX IPOLIECCOB MPHU PELICHUH Y4eOHO-IPAKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBbI ISl IIOCTPOEHUS N300pakeHUH B MIOCKOM

3epKajie U coOMparoleit JuH3e

1.17

MPUBOJUTL TpUMEpbl (HAXOAUTh HWHPOPMAIMI0O O IPUMEPAX)
MPAKTUYECKOTO MCTOIb30BaHUsI (PU3UUYECKUX 3HAHUI B TTOBCETHEBHOM
KU3HM I OOecrieyeHus: Oe30MacHOCTH TIpU  OOpalleHuH C
mpuOOpaMu U TEXHHUECKUMHU YCTPONCTBAMH, COXpAaHEHUS 3/I0POBbS U

COOJIOICHHSI HOPM DKOJIOTUYECKOTO MOBEACHUS B OKpYKaroIlel cpeze

1.18

OCYIIECTBIISATh OUCK HHPOPMAIHH (PU3NIECKOTO COJIEPKAHUS B CETH
HNutepuer, caMocTosTENbHO (OPMYIUPYsS TOUCKOBBIM  3aIpoc,
HAXOOUTh IIyTH  ONPENEICHHUS  JIOCTOBEPHOCTH  IOJIYYECHHOU
nHpOpMaAIlUd HAa OCHOBE HMMEIONIUXCS 3HAHWUW W JIOMOJHUTEIBHBIX

HCTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUM  Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3MUECKOro coJepKaHHs, CHpPaBOYHBIE
MaTepuaibl, pecypchl cetu VIHTepHeT; BiIaaeTh NpUEMaMU

KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(POPMAIIUN U3 OJHOM




3HAKOBOW CHCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBEe WH(OpPMAIUU W3 HECKOJIbKHX HMCTOYHHKOB (PH3UIECKOTrO
coJiepKaHusl, MyOJIIMYHO MPEJCTABIATh PE3YyJIbTaThl MPOEKTHOW WM
UCCIICIOBATENIbCKOW  JEATENBHOCTH, TPH  OTOM  TPaMOTHO
WCIIOJIb30BaTh U3YUYCHHBIN MOHATUIHBIN anmnapaT u3y4aeMoro paszaena
(GU3MKM W COMPOBOXKIATh BBICTYIUIEHHE Ipe3eHTauueil ¢ y4éroMm

0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3UUYECKUX
MIPOLIECCOB PacCHpeeisITh 0053aHHOCTU B I'PYIIE B COOTBETCTBHH C
MOCTaBJICHHBIMU  3aJa4aMM, CJIEAWTh 3@ BBINOJIHEHUEM IUIAHA
JEUCTBUA W KOPPEKTHUPOBaTh  €ro, aJeKBAaTHO  OILICHUBATh
COOCTBEHHBI BKJAJ B JESITEIBbHOCTb TPYMIbI, BBICTPAUBAThH
KOMMYHUKAaTUBHOE  B3aWMOJICUCTBHUE,  NPOSBISAS  TOTOBHOCTH

paspemiats KOHPIUKTHI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC

Kon
pasneJa

Kon
3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUA

®U3UKA U EE POJIb B TIO3HAHWHW OKPYXAIOIIEIO MHPA

1.1

Odusuka — Hayka O I[pupoje. SIBIEHHS NPUPOBIL.
Ousnyeckue  SABICHUS: MEXaHUYECKHE,  TEIIOBBIE,

QJICKTPHUYCCKUC, MATHUTHBIC, CBETOBLIC, 3BYKOBBLIC

1.2

Ousznyeckne  BeMWYHMHBL  M3MepeHne — (U3MUECKHUX
BenmunH.  Pusuueckue  npubopsl.  I[lorpemHocTs

u3MepeHuil. Mexx1yHapoaHas CUCTEMa €IMHMI]

1.3

EcrecTBeHHOHAYYHBII METO/A TO3HaHUS: HaOIIOJCeHUE,
IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBMIKEHUE THIIOTE3,
OKCIIEPUMEHT TI0 TPOBEPKE THIOTE3, OOBSICHEHUE

Ha6n}oz[aeMor0 SABJICHUA

1.4

Omnucanue (l)I/I3I/I"IeCKI/IX SIBIICHUH C IOMOILIBIO MOJIEIe

1.5

[IpakTuueckue paboThI:

###Par###13MepeHne pacCTOSHUM.
#H#HPar##l3Mepernre o0bEMa >KUIKOCTH M TBEPAOIO
Tena.

H###ParfH##0npenencHue pazMepoB MabIX TeEIL.
HHPar##l13Mepenrie  TeMmmeparypsl Ipd  [TOMOIIU

KUIKOCTHOI'O TCPpMOMETpA U AATYHUKA TEMIICPATYPhI

ITEPBOHAYAJIBHBIE CBEJIEHNM A O CTPOEHMU BEIIIECTBA

2.1

H#HPar#H##CTpoeHne BelecTBa: aTOMbl U MOJIEKYJIbI, UX
pasmepbl.  OmbITBI,  JIOKa3bIBAIOIIME  JTUCKPETHOE

CTPOCHUE BEIICCTBA

22

#H##Par###]|Brokerne  dactun — BemectBa.  CBA3b
CKOpOCTH  JBIDKEHHsSI  YacTUIl C  TeMIIepaTypoOil.

bpoyHnoBckoe aBmxenue, nuddysus

2.3

BzaumopencTBue yacTHI] BEUIECTBA: NPUTSIKEHUE U

OTTaJIKUBAHUC




Hi#HPar#H#H# ArperaTHple COCTOSTHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEN M TBEPABIX (KPUCTAJUIMUECKUX) TEI.

24 B3aumocBsI3b Mex1y CBOWCTBAMH BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSIHUSIX U HUX aTOMHO-MOJICKYJISIPHBIM
CTpOCHHEM

2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHHM BOZIBI
[IpakTuyeckue paboThI:
###Par###Onenka nuamMeTpa aToMa METOAOM PSIO0B (C
Hcroib30BaHueM (otorpaduii).

2.6 #HHHAPar###ONBITE o HAOJIIOIEHUTO TEIJIOBOIO

pacIIMpeHHs Ta30B.
HH#HHPar#H#H#0nbITBl 10 OOHApPY)KEHUIO JIEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSKEHUS

JIBVDKEHUME U B3AVIMOJIEVICTBUE TEJI

11 MexaHnnyeckoe JIBUKEHHE. PaBHomepHOE 51
' HEPaBHOMEPHOE JIBI)KEHUE
H#HParfH###CKOpOCTb. Cpennsis CKOPOCTh pu
32 HEpPaBHOMEPHOM JIBWKE€HUU. Pacuér myTu M BpemeHH
JIBIKEHUS
SIBnenune mHepuuM. 3aKOH HMHepUUM. B3aumopelicTeue
33 T€J1 KaK IPUYMHA W3MEHEHUs CKOPOCTH JBM)KEHUS TEl.
Macca kak Mepa HHEpTHOCTH Teja
34 ###Par### InotHocTh BemecTBa. CBSI3b IJIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIIeCTBA
3.5 Cuna kak XxapakTepHCTHKa B3aUMOJEHCTBUS Tl
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuiibl ¢
' MTOMOIIBIO JUHAMOMETPA
37 ###Par###SIBnenue Tarorenus u cuna Tskectu. Cuna
' TSKECTHU Ha JApyrux IaHeTax. Bec tena. HeBecomocTs
18 Cuna Ttpenus. TpeHUE CKOJBKEHHS U TPEHUE TMOKOS.
' TpeHue B npupoie U TEXHUKE
39 #H#H#Par###Crnoxkenue Cuj, HaOpaBJICHHBIX MO OJHOU
' npsmoii. PaBHoelcTByOIAs CHJT
3.10 [IpakTraeckue pabOTHI:




OnpeneneHue CKOPOCTH PaBHOMEPHOTO  ABM)KEHHUS
(mapuka B KMJAKOCTH, MOJEIH  DJIEKTPUUYECKOTO
aBToMoOmWIA u Tak jganee). OnpeneneHue cpeaHei
CKOPOCTH CKOJIbKEHHUS Opycka WIM IIapuka II0
HakKJIOHHOM  IuIocKocTH.  OrmpeneneHue  MIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTsbkeHus (nedopManuu) IpyKUHBI OT
MPUIOKEHHON  cuibl.  OmbITHI, JAEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIbI TPEHHSI CKOJIbKEHHsI OT Beca Teja U

XapakTepa CONPUKACAIOIIUXCS IOBEPXHOCTEH

®dusnyueckue BICHUS B IPUPOJIC: IPUMEPHI JBUKEHUS C
3.11 Pa3IMYHBIMU CKOPOCTSMH B )KMBOW U HEKUBOW MPUPOJIE,

JICMCTBHUE CUIIBI TPEHMS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoucTBa: JMHAMOMETP, OIIUITHUKA

JIABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN U TA30B

41 Hasnenue TtBEpAoro tena. CrocoObl YMEHBLICHHS U
YBEJIUYEHUS JaBJICHUS

42 JlaBneHue rasa. 3aBUCMMOCTb JIaBJI€HUs ra3a oT 00béMa,
TEMIIEPATYPHI

43 [lepenaua naBneHus TBEPABIMU TEIIAMH, KUIKOCTIMU U
razamu. 3akoH [lackansg. [ITneBMaTHUYeCKHE MAIITHHEI

3aBUCUMOCTh  JABIEHHS] JKUAKOCTH OT  TIyOUHBI.
4.4 IMaapocraTuyeckuii mapagokc. CooOmarmmecs: CoCyabl.

FI/I,Z[paBHI/IquKI/IC MCXaHHU3MBI

AtMmocdepa 3emnu u atmochepHoe naBiaeHue. [IpuanHbl
45 CYILIECTBOBaHMSA BO3AYUIHOM 000j0uku 3emiu. OnbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBIEHUS OT

BBICOTBI HaZl YPOBHEM MOPA

16 WN3mepenue armocdeproro nasienus. I[Ipubopsr mis
U3MEpEHUs: aTMOC(EPHOTO 1aBICHHS

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BreltankuBaromas (apxumenoBa) Ccuia.  3aKOH

Apxumena

4.8 IInaBanue ten. BosayxomnaBanue




4.9

[IpakTraeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0béMa MOrpyKEHHOM B JKUIKOCTH 4YacTH TeJja.
Omnpenenenne BBITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TEI0,  NOrpyk€éHHoe B  KujakocTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TeJ0 B JKUJAKOCTH, OT Macchl Tena. OmbIThI,
JEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAIKMBAIOLLIEH
CWJIBI, IEHCTBYIOIIEH Ha Tell0 B >KUJIKOCTH, OT 00bEMa
MOrpYKEHHOM B KUJKOCTh YAaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoHnctpynpoBanue apeoMeTrpa  WIH
KOHCTPYMpPOBaHUE  JIOAKM U ONpelesieHue €€

l"py30HO,Z[’béMHOCTI/I

4.10

dusnueckue SIBIICHUS B IIpUpoJe: BIIMSIHUE
aTMoc(hepHOro JaBJICHUS HA KUBOW OpraHW3M, IUIABAHHUE

pBIO

4.11

TexHuueckue ycTpOHCTBAa: COOOILIAIOIIMECS COCYIbI,
YCTPOMCTBO BOJONPOBOJA, THMJPAaBIUYECKUN IIpecc,
MaHOMeTp, 0apoMeTp, BBICOTOMEp, MOPLIHEBOH Hacoc,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanuyeckas padbota
52 Mexannuueckas MOIHOCTh
53 [Ipocthie  MexaHU3MBI:  phluar, OJIOK, HaKJIOHHAS
' JI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
54 [IpumeHeHne npaBuiia paBHOBECHS phluara K OJIOKy
«3010T0C MIPaBUIIO MEXaHHUKH. Koaddunuent
55 MOJIE3HOT'O JIEUCTBUS MEXaHU3MOB. [TpocTsie
MEXaHHU3MBI B OBITY U TEXHUKE
5.6 [loTenuumanpHas SHEPTUU TeNa, MOAHATOr0 Haja 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonnas MexaHuyeckas »HEprus. 3aKOH U3MEHEHHUS U
' COXpAaHEHUS MEXaHUYECKOU SHEPTUU
5.9 [IpakTraeckue paboOTHI:




##HPart##Onpenenenue pabOThl CHJIBI TPEHUS TIPH
PaBHOMEPHOM JIBIXKEHUM TeJla MO TOPU3OHTAIHHOU
noBepxHocTu. MccnenoBaHue yciaoBUM — paBHOBECHS
ppuara. HMsamepenue KIIJ[ HakJIOHHOW TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHHS] MEXaHUYECKOU SHEPTUH

duznueckue SIBICHUS B npupoac: pblHaru B TCIIC

5.10
YeJoBeKa
TexHu4yeckue yCTpPOWCTBA: pbluar, IOJBWKHBIA U
5.11 HETOABUKHBIA OJIOKH, HAaKJIOHHAS TIJIOCKOCTH, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTBI COAEPKAHUSA
paszea 3JIeMeHTAa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXKEHHUS  MOJEKYJISIPHO-KUHETUYECKOMN
61 TEOpUM CTPOEHUs BemectBa. Macca u  pa3mepsl
. MosieKys.  OmbIThl,  MNOJATBEPKAAIOUIME  OCHOBHBIE
MTOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUH
Mopnenn  TBEpAOro,  JKUAKOTO W ra3000pa3HOro
6.2 coctossHUM BemiecTBa. Kpucramimueckue u amopdHble
Tena
OObscHEHNE CBOMCTB ra3oB, JKUIAKOCTEH U TBEP/IBIX Tel
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYJISIPHOKMHETUUYECKOMN
TEOpUH
6.4 CMauvBaHME U KaUJUIIPHBIE SIBICHUS
6.5 TennoBoe paciIMpeHue U CKaTue
66 Temneparypa. CBsi3p TeMmreparypbl CO CKOpPOCTHIO
' TETJIOBOTO JABUKEHUS YaCTHUIL
67 Buytpennss sueprus. CriocoOsl U3MEHEHUS BHYTPEHHEH
' SHEPTUH: TEIUIoNepeiaya U COBEPIICHUE Pa0OTHI
6.8 Bunpl Temonepenayuun: TEMIONPOBOAHOCTh, KOHBEKIIHUSA,




U3Ty4YeHue

KomugectBo TCIIIIOTHI. YI[CJ'IBHaH TEIIOEMKOCTD

6.9
BEIIIECTBA
TerooOMEH W TEIJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUI0BOro Oananca
611 [InaBneHue u oTBepJeBaHUE KPUCTAIUIMUECKUX BEIIECTB.
. Y nenpHas TEII0Ta MIIABJICHUS
[TapooOpa3zoBanne ©  KoHJeHcanus.  Vcmapenwue.
6.12 Kunenue. VYaenbnas  rtemiota mapooOpa3oBaHUS.
' 3aBHCUMOCTh TEMIIEpPaTypbl KUIIEHUS OT aTMOC(EPHOTO
JTaBJICHUS
6.13 BnaxHocTh Bo3yxa
6.14 DHeprus TOILIMBA. Y AelIbHAs TEIIOTa CTOPAHUs
[Mpunmuner  pabotel  TernoBbix — asurarenet  KITJI
6.15 TEIJIOBOTO JBUTATENsA. TeruioBble JABUTATENIA U 3alUTa
OKpY’KalolIeH cpebl
3aKOH COXpaHEHUs U MPEBPAIIEHUsS SHEPTHUH B TEIJIOBBIX
6.16
mporeccax
[TpakTueckue paboThI:
HH#Par##H#OnbITEl M0 OOHApYXKEHUIO JEUCTBUSA  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.
HH#HPar#H##0ONBITBI 0 BBIPAILIMBAHUIO  KPUCTAJJIOB
ITIOBAPEHHOM COJIM WX caxapa.
#HHHPar###ONBITEI TO0  HAONMIOJCHHUIO  TEIUIOBOTO
617 pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.

#HPar###Onpenenenne NaBieHUs BO3Ayxa B OallJIOHE
IITTPHTIA.

HHHPar###ONBITH, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTH
JABJICHHUSI BO3JyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIQKICHUSI.

H#i##Par###] [poBepka runoTe3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA KHIKOCTHU B TEPMOMETPHUYECKOM




TpyOKe OT TeMIepaTyphbl.

#i#Par#t#Habmonenune U3MEHEHUS BHYTpEHHEH
SHEPrUM TeNa B pe3ylibTaTe TeIuionepenadn u padboThl
BHEIIHUX CHUJI.

#H#Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa TMpHU
CMEIIMBAHUU XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHme KOJIMYECTBA TEIUIOTHI,
MOJIYYEHHOTO BOJIOW TPHU TEIJI0OOOMEHE C HarpeThiM
METaJUTMYECKUM ITUITUHAPOM.

HHHPar###OnpeneneHue YAEIBHOU TEILTIOEMKOCTH
BEIIECTBA.

#H##Par##HccnenoBanue npouecca ucnapeHus.
HHPar###OnpeieneHue  OTHOCUTENIBHOM  BJIQYKHOCTH
BO3/TyXa.

H#H#Par##H#Onpenenenyue yaenbHOM TEIUIOThI IUIaBJICHUS

JIBJA.

6.18

dusuyeckue SBICHUS B TMPHUPOJAE: IOBEPXHOCTHOE
HATSDKEHME W KaNmWUISIPHBIE SBICHUS B MPHPOJE,
KpUCTAIIIBI B Tipupoe, u3nydeHnue ComHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE Opr3bI; 00pa30BaHUE POCHI, TYMaHa,

HHEes, CHETa.

6.19

TexHudeckue  yCTpOMCTBA:  KaMWLISAPBL, IPUMEPHI
WCIIOJIb30BAaHNsl KPHUCTAJIOB, JKUJIKOCTHBIA TEPMOMETP,
JaTYMK TEMIEPATypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpPHI, TCUXPOMETpP, NapoBas TypOuHa,

ABUTATCJ]Ib BHYTPCHHCTO CI'OPaHUs.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Onektpuszanus Ten. /[Ba poja 3JIeKTpUYECKUX 3apsI0B
B3aumopnelictBue 3apsbkeHHBIX  Ten.  3akoH  Kysona

7.2 (3aBHCHMOCTb CHJIBI B3aUMO/IEHCTBHS 3aPSKEHHBIX TEN OT
BEJIMYHMHBI 3aPSAJI0B U PACCTOSHHS MEX]Ty TEJIaMH )

73 Onexktpuueckoe nojue. HanpskEHHOCTh AIIEKTPUYECKOTO

nosis. [IpuHIMO Cyneprno3uIMu 3JIEKTPUYECKUX MOJIeH




(Ha KAaYECTBEHHOM YPOBHE)

Hocutenu snektpuueckux 3apsiioB.  DJJIEeMEHTapHBIN

7.4 anexktpudeckuil 3apsan. Crpoenue aroma. IlpoBonHuku n
JTUBJIEKTPUKU
7.5 3aKOH COXpaHEHUsI IEKTPUUYECKOI0 3apsiia
6 ONEeKTpU4YecKUi  TOK.  YCJIOBUSL  CYyILIECTBOBAHUSA
' AIIEKTPUYECKOT0 TOKa. FICTOUHUKH MOCTOSIHHOTO TOKa
HerictBust 3IIEKTPUYECKOTO TOKa (TerioBoe,
7.7 XMMHUYECKOE, MAarHUTHOE). OJIEKTPHUUYECKUl TOK B
KUAKOCTSX U razax
-8 OnexTtpuueckas uenb. Cuna TOKa. OJIEKTPUYECKOE
' HanpsKeHHe
=9 ConpoTusienue MIPOBOTHUKA. VY nenpHOE
' COINPOTUBIICHUE BELIECTBA
7.10 3akoH Oma 1 ydyacTKa Henu
[locnenoBarenbHOE M MapajuleNbHOE  COEIMHEHUE
7.11
IIPOBOTHUKOB
PaGota ¥ MOIIHOCTH JJNEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyins — Jlenua
13 ONeKTpuYecKkue Lenu W TMOTPEOUTENH AIIEKTPUYECKON
' sHepruu B ObiTy. KopoTkoe 3ambikaHne
[TocrossHHbIE MarHWThHL. B3anMoOnEeNCTBHE MOCTOSHHBIX
7.14
MarHMToB
15 MaruutHoe mnone. MaruutHoe mnone 3eMiIM U €ro
' 3HaUCHHE I )KU3HHU Ha 3eMIie
16 OmneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' IIpMeHeHNE 37IEKTPOMAarHUTOB B TEXHUKE
JleiicTBE MarHUTHOrO MOJS HA IPOBOAHHK C TOKOM.
17 DNeKTpoABUTaTENb MOCTOSTHHOTO TOKa. Mcrnonbp3oBaHue
' AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOMCTBAaX M Ha
TpaHCIOpTe
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM




unaykiuu. [Ipasuio Jlenna

DnekTporeHeparop. Cnoco0b1 HOJTy4EHHs
7.19 AIIEKTPUUYECKON SHEPIUU. DJEeKTpOCTaHIIH Ha

BO300HOBIISIEMBIX HICTOUHUKAX YHEPTUH

[TpakTuyeckue paboTHI:

OmnbITH 0 HAOTIOJCHUIO AIICKTPHU3ALNU TeJ WHIYKIHEH

U TIPU CONPUKOCHOBEHUHU.

HccnenoBanue JEMCTBUS  DJIEKTPUYECKOrO IO HA

MPOBOJTHUKH U IUDIICKTPHKH.

COopka u mpoBepka pabOTBhl BIIEKTPUUYECKON LN

MIOCTOSTHHOTO TOKA.

W3mepenue u peryimpoBaHue CUIIBI TOKA.

M3mepeHue 1 pery1upoBaHue HaNPsHKEHUSL.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO Yepe3

PE3UCTOp, OT COMPOTHBIICHUS PE3UCTOPA U HAINPSKEHUS

Ha pe3HCcTopeE.

OmbITHI, JIEMOHCTPHUPYIOIIIE 3aBUCHMOCTh

AIIEKTPHYECKOTO COTPOTUBIICHUSI TMPOBOJHUKA OT €ro
7.20 JUIMHBI, TJIOLIA/IU TIONEPEYHOr0 CeUEeHHs U MaTepuana.

[IpoBepka mpaBWiIa  CJIOXKEHUS  HANPSDKEHUH — TIpH
MOCJIEOBATEIbHOM ~ COCMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBwmiia uisi CUIIBI TOKA MPHU TMapauieTbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
JJIEKTPUYECKOTO  TOKAa, MAYLIEr0 4Yepe3  Pe3UucTop.
OnpeneneHne  MOIIHOCTH — BJIEKTPUYECKOTO  TOKA,
BBIJIETIsIEMO Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CUJIBI TOKA, UIYIIETO Yepe3 JAMIIOUKYy, OT HaIpsLKEHUS
Ha Hel. Onpenenenue KII/[ narpeBatens. MccnenoBanue
MarHuTHOTO B3aWMOJECUCTBUS IOCTOSHHBIX MArHHTOB.
N3yueHrne MarHuTHOTO MOJIs MOCTOSIHHBIX MATHUTOB MIPU
uX oO0bemuHEeHWMM ©  pazaencHun. MccnemoBanue
JIEUCTBUSI DJIEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBHCHUMOCTb  CHJIBI




B3aUMOJICHCTBUS KaTYIIKH C TOKOM U MAarHUTa OT CHJIBI
TOKa M HaNpaBJ€HUs TOKAa B Karywmke. HM3ydenue

I[GﬁCTBHH MAarduTHOTO IIO0JIA Ha IMPOBOAHHK C TOKOM.

KoHnctpyupoBanue u U3y4YEeHHE paboThI
3JIEKTPOJABUTATEIISL. Hsmepenue KITQ
AJIEKTPOJIBUTaTEIIbHON YCTaHOBKH. OnbIThI o

HUCCICIOBAaHUIO SABJICHUA SHeKTpOMaFHHTHOﬁ HHAYKIUU:
HCCICeNOBaHNE W3MCHCHUI 3HAUCHHUS U HarpaBJICHUA

WHIYKIMOHHOI'O TOKa

7.21

Ou3nyeckue SBICHUS B TPHUPOJAE: DIEKTPUUECKHE
ABICHUS B  atMocdepe,  AIEKTPUUECTBO  KUBBIX
OpPraHMW3MOB, MarHUTHOE TOJIe 3eMJIH, Jperd IMOIOCOB,
POJIb MarHUTHOTO TIOJIS JIJIS )KM3HU Ha 3emiie, MOJIAPHOE

CHUAHHUC

7.22

TexHudeckue yCTpOMCTBA: HIIEKTPOCKOI, amIIepMeTp,
BOJITMETP, PEOCTAT, CYETUUK AIEKTPUUYECKON SHEPIHUH,
AIIEKTPOOCBETUTENbHBIE ~ IPUOOPHI,  HarpeBaTeIbHbIE
AIIEKTPONIPUOOPHI (mpumepsl), JIEKTPUYECKHE
MIPEIOXPAHUTENN, DICKTPOMArHUT, JJIEKTPOJBUIaTEINb

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KUIACC
Kon
Kon snemenTa [IpoBepsiembie 31€MEHTHI COIEPKAHUS
paznena
MEXAHUWYECKUE ABJIEHUA
Mexannyeckoe ABWKEHHE. MarepuanbHasi — TOYKA.
51 Cucrema otcuéra
g 8.2 OTHOCUTETBHOCTh MEXAHUYECKOTO JBIKEHHS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H##Par##tHepaBHOMEpHOE TTPSIMOJIMHEWHOE JIBIKECHUE.
8.4 CpenHsis W MIHOBEHHass  CKOpOCTb  Tela  IIpU

HCPaBHOMCPHOM JBHKCHUN




VYckopenue. PaBHOYyCKOpEeHHOE NPSMOJIMHENHOE

8.5
JIBUOKEHUE
8.6 HH#HPar#t#CBoOogHOe nagenue. OnbITe [amunes
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 [Tepuon m yacrora obpamenus. JlunelHnas u yriioBas
ckopoctH. LlenTpocTpemMureabHOe yCKOpeHue
8.8 ITepsbiii 3akoH HproToHA
8.9 Bropoii 3akon HeroTona
8.10 Tpetnii 3akon HeroToHa
8.11 HH#HParf##] [pyHIMI CyTIepIO3ULIMY CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
#HHPar###Cuna TpeHus: cuila TPEHUsI CKOJIbKEHUS,
513 CUJIa TPEHUS NIOKOsI, APYTUE BUABI TPEHUS
” H#HPar#H##Cuna  TSDKECTM U 3aKOH ~ BCEMHUPHOIO
5 TATOTEHUsA. Y CKOpEHHE CBOOOIHOTO TaIeHUs
Heumxenne  tworaner  Bokpyr — Comama.  Ilepsas
513 KOCMHUYEeCcKasi CKopocTb. HeBecoMOCTh 1 neperpys3ku
PaBHOBecue MaTepuanbHOM TOUKU. AGCOIIOTHO TBEP0E
8.16 oo
#HiHPar###PaBHoBecue TBEPAOro Tella C 3aKpeIIEHHON
817 ocblo BpaieHus. MomeHT cuisl. LleHTp TsxecTn
8.18 Nmnynsc tena. M3menenne ummyibsca. IMITynbc cuiibl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 Hi#HPar###PeakTHBHOE IBHIKEHHE
8.21 Mexannueckasi paboTa U MOITHOCTb
PaGora cunm TsbKkecTH, yHpyroctd, TpeHus. CBssb
5.22 SHEPTUH U PAOOTHI
[lorennmanbHast  SHeprust Tena, MOJHATOIO — HAj
8.3 MMOBEPXHOCTHIO 3eMJTN
8.24 [ToTeHumanbpHas YHEPTUs CHKATON MIPYKUHBI
##HPar#Ht#Kunernueckass ~ sHeprusa.  Teopema o
523 KUHETUYECKON SJHEPTUU
8.26 HA#Par###3aKoH COXpaHEHUSI MEXAHUYECKOW SHEPTruu




8.27

[TpakTrueckue pabOTHI;

Omnpenenenue CpelHe CKOPOCTH CKOJBXEHUs Opycka
WIM JIBIDKEHUS NIapuKa [0 HAKJIOHHOM IIOCKOCTH.
OmnpeneneHrue yCKOpPEHUsl Tella IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IyTH OT BPEMEHH TIpU
PaBHOYCKOPEHHOM JABM)XEHUU 0€3 HayallbHOM CKOPOCTH.
[IpoBepka THIIOTE3bI: €CIM MPU PABHOYCKOPCHHOM
JIBKEHUM 0e3 HayallbHOM CKOPOCTH IMYTH OTHOCATCS
KaK psSa  HEUETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHITBI TPSHHSI CKOJIBKEHUS
OT CWIbl HOpMalbHOro JnaBieHus. OnpeneneHue
Kod(puimeHTa TpeHHs CKoJIbxkeHus. OnpenerneHue
*KEcTKkocTU mpykuHbl. OmnpeneneHue pabOTHl  CHIIBI
TPeHHMSI TIPH PAaBHOMEPHOM JBW)KCHHHM Tela TIO0
TOPU30HTANBHOM ToOBepXHOCTH. Ompenenenue padbOTHI
CWJIBI  YIPYrocTd  TpH  ToabeMe  rpy3a C
WCIIONIb30BAaHUEM  HETMOJBIDKHOTO U TOABIXKHOTO

0JIOKOB

8.28

dusnueckue SBICHUS B mpupoac: NMpUuJIrBbI U OTJIIMBEI,
JABMKCHUC ITIJIAHET Connaeynoi CHUCTCMBbI, PCAKTUBHOC

ABUIKCHUC )KUBBIX OPTaHU3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHOUAOMETP,  JATYUKHU

MMOJIOKCHHUA, paCCTOAHHUA U YCKOPCHU S, PAKCTHI

MEXAHUWYECKUE KOJIEBAHU A U BOJIHBI

KonebarenbHoe nsuxenne. OCHOBHBIE XapaKTEPUCTUKU

- KoJIeOaHUH: IEPHO/, YaCcTOTa, aMILIUTY1a
07 MaremaTnueckuii u IIPY>KUHHBIN MasTHHUKHU.
' [IpeBpateHre sHEPTruy Mpu KojedaTeIbHOM JABMKEHUN
. 3aryxaomue KosneOaHus. BbIHyXJeHHbIE KoJeOaHUs.
' Pe3onanc
Mexannueckue BojaHbl. CBONCTBA MEXaHUYECKUX BOJIH.
94 [IpononbHbIE W TOMEpPEYHBbIE BOJHBI. J[JTMHA BOJHBI U

CKOPOCTh €€ pactpoCTpaHeHUs. MeXaHU4YeCKHUE BOJTHBI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue paboTHI:
Omnpenenenve 4YacTOTbl W NepuoAa  KoyieOaHHi
MaTEMaTHUYECKOI0 MasiTHUKA.
Omnpenenenve 4YacTOTbl W HepuoAa  KoyieOaHHi
MPY>KUHHOTO MAasITHUKA

97 HccnenoBanne 3aBUCUMOCTH TepuoAa  KojeOaHui

' MOABEIICHHOTO K HHUTU Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TiepuoAa  KojeOaHui
IPYKUHHOTO MasiTHUKAa OT Macchl rpysa. lIpoBepka
HE3aBHCUMOCTH nepuoaa Kosie0aHuit rpysa,
[IOJIBEILIEHHOTO0 K HUTHU, OT Macchl Ipy3a U >KECTKOCTU
IpYXUHBL. MI3MepeHne yCKopeHusi CBOOOTHOTO MaIeHUs
@dusnyecKkue SIBICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMUYECKHE BOIHBI,
IlyHaMH, 7XO

5.9 TexHuueckne yCTpOWCTBA: 3XOJOT, HCIIOJIb30BAHKE

yJIBTPa3ByKa B ObITY M TEXHHKE

10

SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI

BJICKTpOMaFHI/ITHOG ITOJIC. 3J'ICKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiicTBa 37I€KTPOMarHUTHBIX BOJTH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJTH

103 OnexkTpoMarHuTHass npupoga csera. CKOpoCTh CBeTa.

' BonHOBEIE CBONCTBA CBETa

[TpakTuyeckue paboThI:

10.4 N3ydyeHne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJNH  C
MTOMOIIIBI0 MOOMIIEHOTO TeedoHa
@dusnyeckue SBICHUS B TPHUPoOJE: OHOIOTHUECKOe

10.5 JIECTBUE BHJIUIMOTO, yIIbTPaduOIETOBOTO "
PEHTTEHOBCKOTO U3Ty4YeHHH

10.6 TexHuueckue yYCTpOUCTBA: HCIIO/Ib30BaHUE

SJICKTPOMArdMuTHBIX BOJIH JJIA COTOBOM CBS3H




11

CBETOBbBIE ABJIEHUA

11.1

queBaﬂ MOJCJIb CBETA. HcTounuku cBeTa

11.2 [IpssMonurHeETHOE pacpOCTpaHEHUE CBETa
13 Otpaxkenue ceta. [lmockoe 3epkano. 3aKOH OTpaKEHUS
' CcBeTa
114 [Ipenomnenue cBera. 3aKkOH MPEJIOMIICHHS CBeTa.
' [TonHoe BHYyTpEeHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop jtyuel B IMH3E
116 OnTuueckas cucreMa (oroamnmnapara, MHKPOCKONa U
' TeJecKona
7 'ma3 kak omnruyeckass cucrema. biau3opykocts u
' JAIbHO30PKOCTh
118 Pasnoxxenue Gernoro ceeta B ciekTp. OnbiTel HploTOHA.
' CrnoxeHue CrIeKTpalibHBIX IBETOB. Jlucnepcus cBera
[TpakTrueckue paboThI:
#HH#Par###cciienoBanue 3aBUCUMOCTH yria
OTPaKE€HHUSI CBETOBOTO JIy4a OT yTJja MaJeHHs.
Hi#Par###l13yueHre  XapakTepUCTUK  M300pakeHHs
IpeMeTa B INIOCKOM 3epKalle.
#H#Par##lccnienoBanue 3aBUCUMOCTH yria
MPEJIOMJIEHUSI CBETOBOTO Jyya OT yrjia MaJcHUs Ha
19 IpaHULE «BO3JIyX — CTEKIION.
' #Ht#Par###lonyuenne  nM300paXeHUl ¢  MOMOIIbIO
coOuparoIiei JMH3BL.
#HPar###Onpenenenne  (QOKYCHOTO  pAcCTOSHUAS |
ONITHYECKOM CUITBI COOUPAOIICH JTMH3BI.
HHHPar###ONBITE TI0 pa3lIOKEHUI0 OEJoro CBETa B
CHEKTP.
HHHPar###ONBITHl 10 BOCHPUATHIO LBETA INPEIMETOB
MIPU UX HAOIOJCHUH Yepe3 1BETOBBIC (DHITBTPHI
dusnueckue sBICHUS B pupoje: 3atMeHus CoiHIa u
11.10 JlyHbl, 1IBE€Ta TeN, ONTHYECKHE SBJICHHS B atMocdepe

(uBet HeOa, pedpakiys, paayra, MUpax)

11.11

Texauueckue YCTpOWMCTBA: OUKH, TEPHUCKOII,




¢doToanmnapar, ONTHYECKHE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHWA
D1 OmnbiTel Pe3epdopna u mnnaHerapHas MoJeNb aToMa.
' Mogens aTtoma bopa
122 Hcnyckanue ¥ NOIVIOLICHME CBETa aTroMoM. KBaHTBI
' JInHelyaTeie ClIEKTPBI
123 PagnoaktuBHOCTH. Anb(a, 6eTa- 1 raMMa-u3ITydYeHUs
14 Crpoenne aromHoro sapa. Hyknonnas mopnens
' aTOMHOTO szpa. M3otonsl
s PannoaxTtuBHble mpeBpaieHus. Ilepuon mnomypacnana
' aTOMHBIX SIZIEP
D6 SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsAIOBOrO U
' MacCcOBOI'0 YHCEIN
12.7 OHeprus cBA3M aTOMHbIX s7ep. CBsI3b Macchl U SHEPTUU
1.8 Peakuuu cunresa u nenenus saep. ctounuku sHepruu
' ComnHLa u 3BE3[
129 SlnepHas  sHepreruka.  JIeHMCTBHE  pagMOaKTHBHBIX
' W3JTyYEHUH Ha KUBBIE OPraHU3MBI
[TpakTuyeckue paboThI:
HabOmtogeHue CIUIOMIHBIX M JUHEWYaThIX CIIEKTPOB
U3ITyYECHHUS.
12.10
HccnenoBanue TPeKOB: U3MEPEHHUE DHEPIHMM YACTUIIBI
10 TOPMO3HOMY IyTH (110 poTorpadusm).
W3mepeHnue paanoakTUBHOTO (GpoHa
@dusuyeckue SABIECHUS B IPHUPOAE: ECTECTBEHHBIN
paZvoaKTUBHBII ¢oH, KOCMUYECKHE Jy4H,
12.11 PaAOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHHEPAIIOB,
JICCTBUE PpAJNOAKTUBHBIX HW3JIyYEHUH Ha OpraHu3M
4eJioBeKa
121 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

VHIUBUyalIbHBIN 103UMETp, Kamepa Buibcona




IMPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJIbHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoBaHUs

IIpoBepsiemble TpeOGOBaHUSA K NPeJIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHNSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero o0pa3zoBanust Ha ocHoBe ®PT'OC

[lonumanue ponmu  GU3UKK B  HAYYHOH  KapTUHE  MUPA;
c(OPMHUPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHON CBSI3U
U TIO3HABAEMOCTH SBJIEHUM MPUPOABI, O pOJIA DIKCIEPUMEHTa B
¢usuke, o cucremooOpaszyroumed poiu (QU3MKK B Pa3BUTUH
€CTECTBEHHbIX HAyK, TEXHMKH U TEXHOJIOTUH, 00 3SBOIIOLUU
(Gu3nYecKUx 3HAHUM U UX POJM B IIEJIOCTHON €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJAE POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOT A

3HaHUsA O BHAAX MaTepuu (BEIIECTBO W TIOJIE), O ABUKEHUU Kak
crnoco0e CyIIecTBOBAHUSI MaTepuH, 00 aTOMHO-MOJIEKYJISIpPHOI Teopuu
CTpPOEHMS BEIIeCTBa, O (PU3MUECKON CYIIHOCTH SIBICHUM HPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, OSJEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS [0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOLIUX JTaHHOE (PU3NYECKOE SIBIICHHE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3NYECKUX SBICHUI
B OKPYKAalOLIEM MHpE, BBIIEIAS HMX CYyIIECTBEHHBbIE CBOMICTBA

(mpu3HaKN)

BJ'IaIICHI/IC OCHOBAaMH MOHSITHIHOIO amnmnapara M CHMBOJHUYCCKOTIO
A3bIKA CbI/ISI/IKI/I MU HCIOJIb30BAHHUEC HX JIA PCIICHUA yqe6H},1x 3aaa4,
YMCHHUC XapaKTCPpHU30BaATb CBOMCTBA TCII, (I)I/I3I/ILIGCKI/IC SABJICHUA U

MIPOIIECCHI, HCTIONB3YsI (PyHIaMEHTaIbHbIE U IMITUPHUIECCKUE 3aKOHBI

VYMenue onuceBaTh HU3Y4YCHHBIC CBOMCTBA TeN U (1)I/ISI/IT-IGCKI/I€ SIBJICHUS,

HCIIOJIb3YS (I)I/I?)I/I‘{CCKI/IC BCIIMYMHBI

Brnagenne ocHOBaMM METOAOB HAYYHOTO TMIO3HAHUS C Yy4ETOM
coOroIeHns MpaBWJI OE30MacHOTO TpyJa: HaOMIOACHUE (PU3NMUECKUX
SIBJICHU:

YMEHHE CaMOCTOSITEJIbHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY




W3 JaHHOTO Habopa 00OpyNOBaHUS MO MHCTPYKIUH, OMUCHIBATH XOJ]
OTIBITA M 3aIUCHIBATH €0 PE3yJIbTAThI, ((OPMYIHPOBATH BHIBOKI;
MIPOBEJICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUN (PU3HUECKUX BEIUYUH:
YMEHUE IUJIAaHUPOBAaTh HM3MEPEHHs, CaMOCTOSITEIbHO  COOMpaTh
SKCIIEPUMEHTAIIBHYK0 ~ YCTAHOBKY 110 HMHCTPYKLUHH, BBIUYHCIATH
3HAUEHHUE BEJIMYMHBI M aHAIU3UPOBATH IOJYyUYEHHBIE PE3YJIbTAaThl C
y4€TOM 3a/IaHHOM MTOIPEUIHOCTH PE3yJIbTaTOB U3MEPEHU;
IIPOBEICHUE  HECIOXKHBIX  AKCIIEPUMEHTAIBHBIX  HCCIIEAOBAaHUM;
CaMOCTOSITENIbHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
[POBOJUTH  MCCIEIOBAaHME IO  UHCTPYKIMM,  IPEIACTABIATDH
MOJIyYE€HHBIE 3aBUCUMOCTH (PU3NYECKUX BEIUYMH B BUE TaOIUIl U
rpadUKoOB, yUUTHIBATh MTOTPEIIHOCTH, JEJIaTh BBIBO/BI IO PE3YIbTaTaM

HCCIICAOBAaHUA

[loHnMaHWe  XapakTepHBIX  CBOMCTB  (PM3MUECKUX  MoOJeIeH
(MaTepuanbHasi TOYKa, aOCOJMIOTHO TBEPIOE TENO, MOJECIH CTPOCHUS
ra3oB, XHJIKOCTCH M TBEPABIX TeJI, IUTAHETapHAs MOJENb aToMa,
HYKJIOHHAsi MOJEJIb aTOMHOIO Si[jpa) U YMEHHUE NPUMEHSATh UX Ui

00BsICHEHUS (PU3MYECKHX MTPOLIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyuclie U B KOHTEKCTE€ CUTyallu MpPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHUE C ONOPOM HAa U3yUEHHBIE CBOMCTBAa (hHU3MUECKUX

HBHCHHﬁ, (I)I/ISI/ILIGCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCJIN

YMmeHnue pemarh pacuéTHbele 3agaun (Ha Oaze 2 — 3 ypaBHeHHM),
UCIIONIb3Ysl 3aKOHBl U (QOpPMYJIbl, CBSI3bIBAlOIIME  (PU3NYECKHE
BEJIMYUHBI, B YaCTHOCTH, 3allUCHIBATh KpAaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI M (HOPMYIIHI,
HEoO0X0AUMBIe Ui €€ pelIeHUs, UCTIOIb30BaTh CIPABOYHBIE JaHHBIE,
MPOBOJNUTHh pPacyE€Tbl M OLEHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4YeHUsl (PU3NYECKON BEMUMHBI, YMEHHE ONPENEeNiATh Pa3MEPHOCTh

(u3nuecKoil BeTUYHHBI, TOJIYYEHHOHN NPHU pElIeHUH 3a1a4l

YMeHHe XapakTepu30BaTh IPUHLMUIBL  JEUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM YHUCIE OBITOBBIX NPHUOOPOB, U TMPOMBIIUIEHHBIX
TEXHOJIOTMYECKHUX IIPOLIECCOB 10 UX ONMUCAHUIO, UCIIOJIb3Ysl 3HAHUSA O

CBOMCTBax (U3MYECKUX SBJICHHH M HEOOXOoAuMbIe (QHU3MUecKue




3aKOHOMCPHOCTHU

10

YMeHHe WCHOJb30BaTh 3HAaHUS O (U3HYECKUX SBICHHUAX B
MOBCEHEBHON KHM3HM s obOecrieueHust OE30MAaCHOCTH  TPHU
oOpameHUn ¢ OBITOBBIMH ~ TIpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMHU, COXPAHEHUS 3/I0pOBbSI U  COOJIOAGHUS HOPM
HKOJIOTUYECKOTO TMOBENICHUSI B OKpYXKAloIIeH cpene; MOHMMaHUE
HEOOXOMMOCTH TMPUMEHEHHS JTOCTH)KEHUH (U3MKU U TEXHOJOTHH

JJIA palluOHAJIBHOT'O IIPHUPOAOIIOJIb30BaAHHA

11

OneIT moOMCKa, MpeoOpa3oBaHUsS U MPEACTaBICHUS HHPOpPMAIUU
(U3HYECKOTO CONEPKAaHUS C WCIOIb30BAaHHUEM HWH(POPMAITMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHMH; YMEHUE OLICHUBATh JOCTOBEPHOCTh
MOJIyYCHHON WHGOpMAIMd HAa OCHOBE HWMCIOIIUXCS 3HAHUU U
JOTOJHUTEIbHBIX ~ MCTOYHMKOB, YMEHHME  MCIOJIb30BaThb  IpPHU
BBITIOJIHEHUN YYEOHBIX 3aJIaHHil HAay4YHO-TIOMYJIAPHYIO JIUTEPATypPy
(hU3MUECKOTO CO/epKAHMSI, CIPABOYHBIE MaTEpHalbl, PECypChl CETH
WNureprner; BiageHwe 0a30BBIMH  HaBBIKAMH  TPe0Opa3oBaHUS
uH(pOpMallUd W3 OJHOW 3HAKOBOM CHUCTEMBl B JpPYIy0; YMEHUE
cO371aBaTh COOCTBEHHBIE IHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IH(pOpMaI_[I/II/I N3 HCCKOJIbBKUX MCTOYHHUKOB




IHNEPEYEHDB JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COIePKAHMS
1 MEXAHUWYECKUE SABJIEHUA
. Mexannueckoe  ABWKeHHe. MatepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTENBLHOCTD IBHKEHUS
PaBHOMEpHOE U HEpaBHOMEpHOE ABMXKeHUE. CpeaHsis ckopocTh. Dopmynia s
1.2 BBIUUCIICHUS CPEeTHEH cKopocTh: Vv = S/t
PaBHOMEpHOE TIPAMOJIMHEHHOE JBM)KCHHE. 3aBUCHUMOCTh KOOPAMHATHI Teda OT
BPEMEHHU B CITy4ae PaBHOMEPHOTO MPSIMOJIMHEHMHOTO JIBUXKECHUS:
13 (1) =x,+vt
I'padvky 3aBHCHMOCTH OT BpPEMEHH IS TPOCKIMH CKOPOCTH, TIPOCKIIUU
MepeMenieHus, IyTH, KOOPAUHATHI TIPH PABHOMEPHOM MPSMOJIHMHEHHOM
JBIDKEHUNA
3aBUCHMOCTh KOOpPJMHATHI TeJda OT BPEMEHM B ClIydae PaBHOYCKOPEHHOTO
MPSMOJIMHEHOTO IBMYKEHMUSI:
2
-Sx':f:l =1'-|;|: *f—-ﬂ'x * -
<
@opMynbl 1T TIPOCKIIMU TEPEMEIIEHHUs, MPOCKIIUA CKOPOCTH W MPOCKIUU
YCKOPEHUS ITPH PaBHOYCKOPEHHOM TPSIMOJIMHEWHOM JIBUYKEHUU:
2
1.4 .s].(a‘)=vm.-r+a1.-5.
U.\'(f] =Up, T4, £,
a.(tf)=canst,
UIIL - UI.YL =2{’I.TS.‘(
I'padukn 3aBUCUMOCTH OT BpPEMEHH ISl TPOEKIMH YCKOPEHUS, MPOCKIINH
CKOPOCTH, TIPOCKIIUH TEepPEMEIIEHHUs, KOOPAWHATHI TIPH PABHOYCKOPEHHOM
MPSMOJIMHEHOM JIBH>KCHUH
CBoOoanoe magenue. @opmysibl, OMUCHIBAIONINE CBOOOIHOE MAJCHHE TeJa IO
1.5 BEpTUKAIN (ABMKEHUE TeJda BHU3 WJIM BBEPX OTHOCUTEIBHO MOBEPXHOCTHU

3emnn). ['paduxu 3aBUCMMOCTH OT BpEeMEHHM [UIsl TMPOEKIUH YCKOPEHHUS,




MPOCKIIMA CKOPOCTH M KOOPAWHATHI TPH CBOOOJHOM TAJECHUU Tela IO

BEPTUKAIIU

1.6

CkopocTh paBHOMEPHOI'O JIBWJKEHHUS Teja 0 OKpyKHocTU. HampaBienue
CKOPOCTH.

@opmyiia s BBIYMCICHHUS CKOPOCTU YEPE3 PAaUyC OKPYKHOCTH U INEPUOL

oOpareHus:
2nR
L=
T

LentpoctpemMutensHoe  yckopeHue. HampaieHue I@HTPOCTPEMHUTEIHHOTO

YCKOPCHUSI. CDOpMy.TIa AJIs1 BBIYUCIICHUS YCKOPCHUA:

1.7

Macca. IInotHocTs BemecTa. @opMysia [l BBIYMCICHUS INIOTHOCTH:

_m
V

1.8

Cuia — BekTopHas pusnyeckas BenuurnHa. CI0XeHHE CUl

1.9

SBnenue unepuun. Ilepsoiii 3akoH HeroToHa

1.10

Bropoii 3axkoH Herorona:
F=m-d

COHaHpaBJ'ICHHOCTB BCKTOpA YCKOPCHUSA TCJIa U BCKTOPA CUJIBI, ﬂeﬁCTBYIOHlCﬁ Ha

TECJIO0

I.11

Bzaumopeiicteue ten. Tperuii 3akoH HeroToHa:

Fryy=-Frs

1.12

Tpenue nokost u TpeHue cKoybkeHus. Popmysia Al BBIYUCICHUS MOJTYJIS CHJIbI

TPCHUSA CKOJIBLIKCHUS:




F_=p-N

1.13

Hedbopmanust Ttena. Ynpyrue W Heynpyrue aegopManuu. 3aKOH YIPYrou

nedpopmanuu (3axoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTEHHE. 3aKOH BCCMHPHOI'O TATOTCHUS:

My - 1H4
F=G-—1_2
22
Cuuia TskecTH. Y CKOpeHUe CBOOOIHOTO HaIeHHsl.
dopmyia st BEIYUCIECHUS CHITBI TSHKECTH BOJIHM3H moBepxHoCcTH 3emin: F = mg.
JIBukenue mianet Bokpyr Counnia. [lepBas kocMu4ecKast CKOPOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynibe Tena — BeKTopHas (pu3ndeckasi BeTHIrHA.
D=mi

I/IMHYJ'IBC CHCTEMEI Ten. MI3MeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHJIbI

1.16

3aKkoH COXPAHCHUS UMITYJIbCA IJIsA 3aMKHYTOﬁ CHUCTCMBI TCII:
D=1, +1m, U, =const

PeaxTnBHOE NBIKEHIE

1.17

Mexanudeckas pabora. @opmMyria [t BEIYUCIECHUS paOOTHI CHIIBL:

A=F5ooscx

Mexannuyeckast MOIITHOCTb:

=24
I

1.18

Kunernueckas u MMOTCHUUAJIbHAas SOHCPTUs. CDopMyna JJIA BBIYUCIICHUA

KHUHETHYECKOM OHCPTHHU:

J'HUE
Ey ="

Teopema 0 kKuHeTHUECKOM AHEprur. Popmyia Jj1sl BBIYUCIECHUS MOTCHIIMAIbHOM




OHEPIHH TCJIa, IOJHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanandeckas OHECPrus:

E=E;+E p
119 3aKOH COXpAaHEHMSI MEXaHUUYECKOU sHeprun. @opmyiia AJid 3aK0OHa COXPaHEHUS
MEXaHWYECKOM IHEPIruu B OTCYTCTBUE CUII TpeHus: £ = const.
[IpeBpamieHne MEXaHUYECKOW YHEPTUH ITPU HAIMYUU CUIIBI TPEHUS.
[IpocTeie MeEXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Poruar. Momenr cunsl: M - Fl.
VYcioBre paBHOBECHS pblyara:
M +M, +..=0
1.20
[ToasuxHbIN 1 HenoABMXHBIN 010ku. KT/l mpocThix MeXaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ
JlaBiieHue TBEPAOrO TeENa.
@opMya i1 BBIYMCICHUS 1aBJICHUs TBEPIOTO Tema:
F
p= G
121 JaBnenue raza. ATMocepHoe JaBieHuE.
' I'mppoctaTndeckoe 1aBlIeHUE BHYTPH KUJIKOCTH.
dopMyna Uil BBIYUCICHUS 1aBJICHUSI BHYTPH KUJKOCTHU:
P=pg+D,
1.22 3axoH Ilackans. ['mppaBnrueckuii nmpecc
3akoH Apxumena. Popmyna I ONPENENEHUsS BBITAIKUBAIOIIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:
1.23

Vcaosue mnaBanus tena. [lmaBanne CYZ0B U BO3AYXOIIJIaBaHUEC




1.24

Mexannueckue KoseOaHUs. AMIUIMTYa, TEPUOJI W YacTOTa KOJICOaHMIA.

®opmyiia, CBA3BIBAOLIAS YACTOTY M IEPUOJ KOJIECOAHUI:

1.25

MaremaTuueckuidi M MPYKUHHbIA MasTHUKU. lIpeBpamienue sHeprum mnpu

KoJIe0aTeIbHOM JIBKEHUN

1.26

3aryxatomue koneOanus. BeiHyxaeHnble konebanus. Pesonanc

1.27

Mexanunueckue BOJHBL. [IpofosibHBIE M MONEPEYHbIE BOJIHBL. J[JIMHA BOJHBI U

CKOPOCTH paCIIpOCTpaHCHUA BOJIHBI:

L=uv-T

1.28

3By1(. FPOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI Ha I'paHULC

nByX cpel. MH@pa3Byk U yIbTpa3ByK

1.29

IIpaxmuueckue pabomoi

W3mepenue cpenHell IMIOTHOCTH BELIECTBA; apXHWMEIOBOW CHIIBI, KECTKOCTU
NpYXUHBI, K03(duimenTa TpeHus CKOIbKEHHs; PadOThl CHUJIBI TPEHUS, CHIIBI
YOPYTOCTH; CPEIHEH CKOPOCTH IBUXKEHHS OpyCcKa MO HAKJIOHHOHW IJIOCKOCTH;
yCKOpeHusi Opycka Npu ABUKEHUU IO HAKJIOHHOW TUIOCKOCTH; YacTOThI M
nepuosia KoiebaHMH MaTeMaTH4YeCKOro MasTHMKA, YacTOThl M IEepHoAa
KoJIeOaHUM MPYKMHHOTO MasTHUKA; MOMEHTA CHJIbI, IEUCTBYIOIIETO HA phIYar;
paboThl CHIJIBI YOPYrocTH MpH MOABEME TIpy3a C MOMOLIbIO HEMNOJIBHKHOTO
6Js10Ka; pabOTHI CHIIBI YIIPYTOCTH IPU MOABEME Tpy3a C MOMOIIBIO MOABHKHOTO
O110Ka.

HccnenoBanne 3aBUCMMOCTH apXMMEIOBOW CHJIBI OT 00BbEMa MOrpyKEHHOMN
4acTH TeJIa ¥ OT IUIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIECH CHIIBI
OT MACCHI T€JIa, CUJIbI TPCHUS CKOJIBXCHUSA OT CUJIbBI HOPMAJIBHOI'O JaBJICHUA U OT
poJla IOBEPXHOCTHU; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MpPYXHHE, OT CTENEHU
nedopmaruu IpyXUHBI;, YCKOPEHUsT OpycKa OT yrila HakKJOHA HAaIMpaBIISIONICH;
nepuosia (4acToThl) KoneOaHUH HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHOJA
Koje0aHui MPY>KUHHOTO MasTHHUKAa OT MacChl Ipy3a M KECTKOCTU MNPYKUHBI,
UCCIIe/IOBAaHNE HE3aBHCUMOCTH IE€pHOAa KOJeOaHUH HHUTSIHOTO MAasTHUKA OT

Macchl rpy3a. [IpoBepka ycioBusi paBHOBECHS pbIvara

1.30

Qusuueckue s6leHUs 6 nNpupode. TIPUMEPHl JBUKEHUS C PA3IUYHBIMH
CKOpPOCTSIMH B )KUBOM U HEKUBOUM MPUPOJIE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIEC U

TCXHUKC, TPUJIMBBI W OTJIWBBI, ABWXCHUC IUIAHCT ConneyHon CHUCTCMBI,




pEaKTUBHOE JBH)KEHHE XKUBBIX OPraHMU3MOB, pbIYard B TEJI€ YEI0BEKA, BIUIHUE
aTMOC(EepHOTO JaBJICHUS Ha XUBOW OpraHu3M, IUIaBaHUE PHIO, BOCIPUATHE

3BYKOB JKMBOTHBIMH, 3EMJICTPACCHUC, ceiicmMuueckue BOJIHBI, IyHaMH, 3X0O

Texnuueckue yCWlpOIZCWlBG.’ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHUA H
YCKOpCHHUA, AUHAMOMCTP, MNOAIIUIIHUKH, PAKCTBI, pbIyar, HOIIBPI)KHBIﬁ u

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAKJIOHHas IINIOCKOCTb, IPOCTBIE MCXAaHU3MEI B 6I)ITy,

13l COOOIIAIONTUECS] COCY/BI, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKHIA Ipecc,
MaHOMeTp, OapoMeTp, BBICOTOMEpP, IOPIITHEBOH HACOC, apeoOMETp, 3XOJIOT,
WCIOJIb30BaHUE YIbTPa3BYKa B OBITY M TEXHUKE

2 TEIIJIOBBIE SBJIEHU S
OcCHOBHBIC  TIOJIOKEHHUSI ~ MOJICKYJISIPHO-KUHETHYECKOW  TEOpPUU  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPIOTO, JKUIAKOTO M Ta3000pa3HOro COCTOSHUN BEIIECTBA.
Kpucranamueckue u amopdHsbie Tena

5y JBuwxenne dyactuir BemiectBa. CBsS3b  CKOPOCTH  ABMXKCHUS YaCTHI[ C

' TeMmeparypoit. bpoyHoBckoe nBuxkenue, audysus

2.3 CmauuBaHME M KaNWUISIPHBIC SBJICHUS

2.4 TennoBoe paciIMpeHue u cxaTue

2.5 TernnoBoe paBHOBeCHE

6 Buyrtpennsas osHeprus. Pabota u Teromepenada Kak CHocoObl H3MEHEHHS

' BHYTPEHHEN SHEPIUH

2.7 Buasl Teruionepeaun: TeNIONPOBOAHOCTb, KOHBEKIUS, U3TyUEHHE
HarpeBanne wu oxmaxgenue T1en. KonaudecTBo — TEIUIOTHL. Y AelbHAs
TEIIOEMKOCTB:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWs HPHEPTUU B TEIIOBBIX Ipolleccax. YPaBHEHHE TEIIOBOTO
OaltaHca:

2.9
Q+0, +..=0
HUcnapenne u koHaeHcanud. V3mMeHeHHe BHYTPEHHEW SHEpPruu B IMpoIEcce

510 WClapeHuss U KoHAeHcauuu. KurneHue IKUIKOCTU. YJenbHas TeioTa

. napooOpazoBanus: L = Q/m

2.11 BnaxnocTs BO31yxa




[InaBnenne wu Kpuctaumzanus. V3MeHeHue BHYTPEHHEH SHEpPruM Mpu

IUIAaBJICHUU U KpUCTAJIJIM3alluU. YV aenbHas TEII0Ta MIaBICHHS

2.12 ) @]
_}H
BHyTpeHHsIs1 sHEprus cropaHus TOIJIMBA. Y IeJIbHAs TEIUIOTa CrOPaHUs TOIUIMBA!
2.13 q=0/m
2.14 [Tpununs! paboTs! TeroBsx aeurareneid. KI1J] reroBoro nsuraresns
IIpaxmuueckue pabomvi
N3mepenue yaenbHON TEIIIOEMKOCTH METAJUIMYECKOTO LWIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJyYEHHOTO BOJOW KOMHATHOH TeMIIEpaTypsl (UKCUPOBAHHOM
Maccpl, B KOTOPYIO OIlyIIEH HAarpeTblii LWIMHIP; KOJNYECTBA TEIUIOTHI,
2.15 OTJAHHOTO HarpeThiM LMJIMHAPOM, IOCJIE ONYCKAaHUS €ro B BOAY KOMHATHOM
TEMIIEPATYpPbl; OTHOCHUTEIBHOW BJIAXKHOCTH BO3AYyXa; YACIBHOM TEIUIOTHI
IiaBieHus Jpjaa. MccienoBaHue HW3MEHEHHs TeMIEpaTypbl BOABI  IIPU
pa3NUYHbIX YCIOBMSX; SIBJICHUS TEIUIOOOMEHA NpPU CMEIIMBAHUM XOJIOJHOW U
ropsiuei Bo/bl; mpolecca UCapeHust
Qusuueckue a61eHus 6 npupooe. MOBEPXHOCTHOE HATSXKEHHE M KalWJUISPHBIE
2.16 SIBJICHUSI B TIPUPOJIE, KPUCTAILIBI B Tpupoje, u3nyuenue CoiHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHME POCHI, TyMaHa, WHEsl, CHera
Texnuueckue ycmpoticmea: KalvuIApbl, TPUMEPHI UCIOJIb30BAHUS KPUCTAIIIIOB,
517 KHUJKOCTHBIM TEPMOMETp, NaTYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILJICHUS
' JIOMOB, TUTPOMETPBI, IICUXPOMETp, NapoBasi TypOWHa, BUraTellb BHYTPEHHETO
CropaHus
3 OJIEKTPOMATI'HUTHBLIE ABJIEHMNA
3.1 OnexTpusanus Tei. [[Ba Buaa 2IEKTPUIECKUX 3apsiioB
32 B3aumoneiicTBue 3apskeHHBIX Tell. 3akoH Kyrnona
33 3aKOH COXpaHEHUs IEKTPUUECKOT0 3apsia
34 Onektpuueckoe mone. HanpsbkéHHocTh  anekTpudeckoro mois.  [IpuHnun
' CYIEPIIO3UIINHU SJIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)
15 Hocurtenu »snekrtpuueckux 3apsiioB. JleHCTBHE 3JIEKTPUUECKOrO IMOJs  Ha
' ANeKTpUYecKue 3apsibl. [[pOBOAHMKYN U JUAIEKTPUKU
3.6 ITocTosiHHBIN AneKTpudecKuil TOK. [leficTBus anekTpuueckoro toka. Cuia Toka.




Hanpsoxenne.
I=q/t, U= A4

BHGKTpI/ILIeCKOC COIIPOTUBIICHUC. Y,[[CJ'II)HOC SJICKTPHUYCCKOE COIIPOTHUBIICHHUEC!:

3.7 R =pl/S
28 3akon OMa a1 y4actka anekrpudeckoit nenu: I = U/R
[TocnenoBarenbHOE COEAMHEHUE IPOBOJHUKOB:
I =1,:U=U+U,;: R=R, +R,
1 1 1 2
3.9 [TapannensHOE coeMHEHNE TPOBOJHUKOB PABHOTI'O COMPOTHUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenianHble COEAMHEHUS TIPOBOHUKOB
1.10 Pabota u MmomtHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jlxoyns — Jlenna:
3.11 O=I"-R-t
310 OneiT Opcrega. MarHutHoe Moje NPSAMOTO MPOBOJHHMKA € TOKOM. JluHuM
MarHUTHON MHYyKITUU
113 MaruutHoe 1OJ€ IIOCTOSHHOIO MarHuTa. B3auMOIEUCTBHE IOCTOSHHEIX
MarHuToOB
3.14 JlelicTBME MarHUTHOIO TOJISI HA IPOBOJIHUK C TOKOM
3.15 OnbiTel @apazes. SABneHue anekTpoMaraiuTHON nHAYKIUK. [IpaBumno Jlenna
Ipaxmuueckue pabomoi
N3MepeHne  AIEKTPUYECKOTO0  CONMPOTHUBIICHHS  PE3UCTOpPA;  MOIIHOCTH
ANEKTPUUYECKOTO TOKA; pabOTHI AIIEKTPUIECKOTO TOKA.
3.16 HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIOIIETO B IPOBOJHUKE

(pCSI/ICTOpBI, naMnqua), OT HaIIPAKCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIMPOTUBJICHHUA OT JJIMHBI IPOBOJHHKA, IIJIOIIAAN €TO IMOIICPEYHOro CCUCHUA U

YACIBbHOTO COITPOTUBJICHUS.




[IpoBepka mpaBuia AJsl 3JIEKTPUUECKOrO HAMPSIKEHUS] TIPU TOCIEI0BATEIbHOM
COCIMHCHUH TMPOBOJAHUKOB; TpaBuia JJIsi CHJIBI 3JIEKTPUUECKOrO0 TOKa MpPHU

[apajuleIbHOM COEAMHEHNN IPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Quzuyeckue s61eHUs 8 Npupode: SBICKTpUUYECKUE SBICHHUS B armocdepe,

3.17 ANEKTPUYECTBO KHUBBIX OPTaHU3MOB, MArHUTHOE IOJIe 3eMIH, Apei( MOIOCOB,
POJIb MArHUTHOTO TOJIS JJIs1 )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHHE
Texuuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpMETp, BOJBTMETP, PEocTart,
CUETUMK  DJICKTPUYECKOM  DHEPruu,  dSJICKTPOOCBETUTENIbHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC 3JIEKTPONPHOOPHI (mpuMepsl), 3JIEKTPUYECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, DSJIEKTPOABUTATENIb IMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOTO TOKa
3.19 DneKkTpoMarHuTHeIe BOJIHBL. [11Kkana 371eKTpOMarHuTHBIX BOJIH
3.20 JlyueBast Mmogens cBeta. [IpsmMonnHeliHoe paclipocTpaHEHHUE CBETa
3.21 3akoH oTpaxeHus ceera. [lnockoe 3epkano
322 [Ipenominenue cBera. 3aKOH NPETOMIICHUS CBETa
3.23 Jucnepcus csera
3.04 JIunza. Xon nydeit B nmuH3e. DokycHoe paccrosiHue nuH3bL. OnTHYECKas cuiia
' muH3el: D = 1/F
3.25 I'ma3 kak ontudeckas cuctema. OnTudeckue npruOopsl
Ipaxmuueckue pabomoi
#H#HPar#t#l13MepeHre ONTHYECKON Cuibl coOMparomel JHMH3bI; (OKYCHOTrO
paccTostHUSI COOMPAIOIIEH JTMH3BI (IT0 CBOMCTBY paBEHCTBA pa3MEPOB MpeaIMeTa U
M300pakeHusi, KOraa MpeAMET PachoyioKeH B JIBOMHOM (oKyce), MOKazaTes
3.26 MIPEIOMJIEHHUS CTEKJIA.
#H#HPar##lccnienoBanue cBoiicTBa M300pakeHUs], MOJYYEHHOTO C IMOMOILBIO
coOuparomiel JHUH3bI;, U3MEHEHUs (OKYCHOTO pACCTOSHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MpPeJIOMJIEHHUs CBETOBOIO Jiyda OT yIJia MaJeHHsl Ha
IPaHUIE «BO3TyX — CTEKIION
397 Quzuueckue senenus 6 npupooe: 3arMmenmst Comuna u JlyHBI, 1[BeTa TeT,
' ONITUYECKUE sIBICHUS B aTMochepe (11BeT Heba, pedpakiius, paayra, MUPaK)
398 Texnuueckue ycmpoiicmeéa: OYKH, TIEPUCKOI, (hoToammapar, ONTHUYECKUE
' CBETOBO/IBI
4 KBAHTOBBIE ABJIEHUA
4.1 PannoaktuBHOCTH. Anb(da-, 6eTa-, ramma-usnydenus. Peakuun anbda-u OGera-




pacrana

4.2 Omnertel Pesepdopaa mo paccesauto anbha-yactuil. [ImanerapHas moaens aToma

43 CocraB atomHoro sjapa. M3ororsl

4.4 [lepuoa nonypacnaja aTOMHBIX siJIEp

4.5 SnepHble peakiuu. 3aKOHBI COXpPaHEHUS 3apsSJ0BOTO U MaCCOBOTO YHCE
Qusuueckue A6leHUs 6 npupooe: eCTECTBEHHBIH PaTUOAKTUBHBIA  (OH,

4.6 KOCMHMYECKUE JIy4d, PATUOAKTUBHOE M3IIyueHHE MPUPOJHBIX MHUHEPAJIOB,
NENCTBUE PAIMOAKTUBHBIX U3JIYYCHUI HAa OPraHU3M YeIoBeKa

47 Texnuueckue ycmpoiicmea: CIEKTPOCKOI, UHANBUIYATbHBINA JO3UMETp, Kamepa

Bunbcona, simepHas sHepreTrka







