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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o0OIIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJOXEHWWA M TpeOOBAaHUM K pe3yJibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yaétoM deaepanbHON paboyelt MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusukay.

Copmepxanue mporpaMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOpPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIONIMXCS W OpPraHU3alMI0 H3yYCHUS
(bU3MKKM Ha NEATebHOCTHOM ocHOBe. B mporpamme mno ¢usuke y4uThIBAIOTCA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu TpeboBanuii ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM O00yUYeHHs], a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeereHrue yueOHOro Marepuanina
1o rogam o0ydeHus (10 Kjaccam), MpeuIaraeT NpUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOrO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00yYarOIIXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU pabouell mporpaMMBbI 10 y4eOHOMY MPEIMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYeOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYECKUe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKOU
reorpaduedi, BHOCHT BKJAaJ B €CTECTBEHHOHAYyYHYIO KapTUHY MHpa,
MPEeJOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHUS HAyYHOTO METOja
MO3HAHUS, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUECKOro 0O0pa3oBaHUSl B CTPYKType OOIIETo
oOpa3oBaHHsS COCTOUT B (DOPMUPOBAHUM ECTECTBEHHOHAYYHOW TPaAMOTHOCTH H
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenne @usukun Ha 0a30BOM YpOBHE MpeIIojiaraeT OBJaJCHHE
CIEIYIOIIMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOUIMMU €CTECTBEHHOHAYYHYIO
IPaMOTHOCT:

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

e UHTEPOPETUPOBATH  JAaHHBIE U UCIOJb30BaTh  HAay4YHbIC
JI0Ka3aTeIbCTBA JIJISl [TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHuss (PU3NKK HAa YpPOBHE OCHOBHOIO OOIEro oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Dusnka» B
oOpa3oBarenbHbIX opranuzauusx Poccuiickoit ®enepauuu, peagu3yromux
OCHOBHBIE  0011€00pa3oBaTeNibHbIE MPOTPaMMbl, YTBEPKAEHHON peUICHHEM



Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoToKoa oT 3
nexadps 2019 r. Ne [1K4BH).
eaun ndyyenus Gusnku:

MpUOOpETeHNE HWHTEpeca W CTPEMIICHHS OOydJaronuxcsi K HayYHOMY
M3YUYCHHIO TMPUPOABI, PAa3BUTHE WX HHTEINICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI];

pa3BUTHE MPEACTABICHUH O HAYYHOM METOJIe TIO3HAHUSA ¥ (DOPMHUPOBAHHE
MCCJIEI0BATEIIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SBIICHUSIM;
dbopMupoOBaHHE HAYYHOTO MHMPOBO33PEHHS KaK pe3yJibTaTa H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TIPEACTABICHUA O POIU (U3WKU IS Pa3BUTHSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  TMPEJCTABICHHH O  BO3MOXKHBIX  cdepax  Oymymiei
po(eCCUOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3MKOM, IOJTOTOBKA K
JaJIbHEHIIIeMy 0OYYCHHIO B ’TOM HAIPaBJICHUU.

JIOCTH)KEHHE 3TUX IieJied MporpaMMbl 1O (u3WKe Ha YpPOBHE OCHOBHOI'O
oOrrero o0pa3oBaHusi 00ECTIEYMBACTCS PEIICHUEM CIEAYIONINX 3a1a4:

NpuoOpeTeHNe 3HAHUM O JAUCKPETHOM CTPOEHUU  BEIIecTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPHYCCKMX, MArHUTHBIX W KBaHTOBBIX
SIBIICHUSIX

MpUOOpETeHNE YMEHUN OMHCHIBATH U OOBSCHATH (DM3UUECKUE SBICHHS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCIIOJIb30BaHUEM buznyeckux MoJIeTIeH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
MCIIOJIb30BaHUEM U3MEPUTEIHHBIX MPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OlIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO €O cepaMu poPecCUOHATBLHON AESTEIbHOCTH, CBA3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3UYECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus orBoauTtcs 238 yacos: B 7 kiacce — 68 yacoB (2 yaca B HeZIeNI0), B 8
Ki1acce — 68 vacoB (2 4aca B Hezelnto), B 9 kinacce — 102 yaca (3 yaca B Hezeno0).

[Ipennaraemselii B mporpamMmMe no (u3HKe nepeyeHb JadopaTOpHBIX paboT u
OTIBITOB HOCUT PEKOMEHIaTENIbHBIN XapaKTep, YUUTENb JeJIaeT BHIOOP IPOBEICHHUS



1abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
oOyJarommxcs, CIUCKa SKCIIEPUMEHTAIBHBIX 3aJaHHi, MpeajaraéMbiX B pamKax
OCHOBHOTO TOCYJapCTBEHHOTO 9K3aMeHa M0 (U3HKE.



COILEPKXAHUE OBYUYEHUA

7 KITIACC

Paszgen 1. ®usuka u €€ posib B IO3HAHUM OKPY:KaIOLIEro Mupa.

®usuka — Hayka o npupone. SBieHus npupoapl. PU3NUECKUE SABJICHUS:
MEXaHUYECKUE, TEMIIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenMUMHBL. M3Mmepenue Qusnueckux BenuuuH. Dusnyeckue
npuoopsl. [lorpemHocTs n3mMepeHuil. MexxayHapoaHasi CUCTEMA €MHMUII.

Kak ¢usuka u Jpyrue ecrecTBEHHbIE HayKd H3Yy4alOT MPUPOLY.
EcTecTBeHHOHAYUYHBI METOJl TMO3HAHWA: HAOIIOJECHUE, MOCTAaHOBKA HAYYHOTO
BOIPOCA, BBIIBH)KEHHE TUIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OObSICHEHHE
Habmogaemoro apieHus. Onucanne GU3NIECKUX SIBICHUN ¢ TTOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHHW4YecKue, TEIUIOBBIE, JJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIE

SABJICHUSL.
2. ®usnueckue NpuOOPHI U MPOLEAYpa MPSMbBIX U3MEPEHUN aHATOTOBBIM U
U (HPOBBIM TPUOOPOM.
Jlabopamopnuie padbomovt u onvimut.
1. OmpeneneHre UEHbI I€IEHUS MIKaIbl U3MEPUTEIBLHOTO Tprbopa.
2. M3MepeHue pacCTOSHUM.
3. M3mepenue o0bEMa KUAKOCTH U TBEPOTO Tea.
4. OmpeneneHue pa3MepoB MaJIbIX TE.
5. M3mepenue temieparypsl NpH MHOMOIIHM KHIKOCTHOTO TEPMOMETpa U
JAaTYMKA TEMIEPATypPBI.

6. IIpoBeneHue uccienoBaHus MO IPOBEPKE THUIIOTE3BI: JAJIBHOCTBH IOJETA
HIapyKa, MyIEHHOTO TOPU30HTAIILHO, TEM 0OJIblle, YeM OOJIblle BbHICOTA
ITyCKa.

Paszgea 2. IlepBoHayajibHbIe CBEACHUS 0 CTPOCHHH BellecTBa.

Crpoenue BemecTBa: aTOMbl W MOJEKYJIbl, HX pa3mepsl. OmbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JIBrkeHne dactul BemecTtBa. CBs3b CKOPOCTH JIB)KEHUS 4YacTHUI[ C
TeMriepatypoii. bpoyHoBckoe aBmxenue, nuddysus. BzammomeiicTBue dacTuil
BEILIECTBA: NIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHUS BEILIECTBA: CTPOCHHUE ra30B, KUIAKOCTEH M TBEPABIX
(kpucTaymuyeckux) Tel. B3auMocBsi3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSAX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

JHemoncmpayuu.

1. HaGmrogenune OpoyHOBCKOTO JIBUKEHHS.

2. HaGmonenue muddysun.



3. HaGmiomenue ~ siBmeHui,  OOBSACHAIOMIMXCA  NPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YaCTHUIL BEIIECTBA.

Jlabopamopnuie padbomot u onvimot.

1. OueHka JuameTpa aroMa METOAOM pPsloB (C  UCHOJIb30BAaHUEM

dboTorpaduii).
2. OnbITHI 110 HAOJIOICHUIO TETIOBOTO PACIIMPEHUS ra30B.
3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MIPUTSKEHUSI.
Pa3nen 3. /IBuskeHue U B3auMo/ieliCTBHE TeJl.
Mexannueckoe nBvKeHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKCHHE.
Cxopoctb. CpenHsasi CKOPOCTh MPHU HEPABHOMEPHOM JBWKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.
SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMOJeNCTBHE Tel Kak MPUYMHA
W3MEHEHUsI CKOpPOCTH JIBMKEHMS Tell. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTH BemiecTBa. CBs3b IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B E€IWHHUIIC
00BEMa BellecTna.
Cwita Kak XapakTepucTHKa B3auMoAeuCcTBHs Tell. CHila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ NOMOLIBIO IMHAMOMETpPA. SIBJI€HUE TATOTCHUS U CHJIa
TsokecTd. Chila TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. CroxkeHue
CWJI, HANPABJIIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUs.
TpeHne CKONMbXKEHUS U TPEHUE MOKOs. TpeHne B MPUPOJE U TEXHUKE.
Hemoncmpauuu.
1. HabGmrogeHne MexaHMUeCKOro JIBUKEHHUS TeNa.
2. HM3mepeHne CKOpOCTH NPSAMOJIMHENHOTO JIBUKEHUS.
3. HaOmronenue siBeHUs HHEPUUU.
4. HabmroneHrue n3MeHEHUsI CKOPOCTH MPU B3aMMOJICHCTBUH TEII.
5. CpaBHEHHE Macc M0 B3aUMOJICHCTBUIO TEJL.
6. Cno)xeHue cui, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamophule padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO ABUKEHUS (IIApUKA B KUIKOCTH,
MOJIEIH AJIEKTPUUECKOT0 aBTOMOOMIIS U TaK Jlajee).

2. OmpezeneHne CpeiHE CKOPOCTU CKOJNBXKEHHsS OpycKka WU ILIapuKa 0
HAKJIOHHOW ITOCKOCTH.
Onpenenenue MIOTHOCTH TBEPAOIO TENA.

4. OmbITHI, JIEMOHCTPHUPYIOIIME 3aBUCUMOCThH pacTsbKeHHs (Iedopmaiun)
MPYXHUHBI OT NPUIIOKECHHOMN CHUJIBI.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUSA CKOJIBKEHHUS OT
BECa TeJIa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUAKOCTENH M ra3oB.



Hasnenune. CriocoObl yMEHBIICHHS U yBEIMUCHUA AaBieHus. [[aBneHue rasa.
3aBUCUMOCTh JaBJieHUs raza oT 00bEéma, Temmeparypbl. l[lepemaua maBneHwus
TBEPABIMU TEJAMHU, XXUAKOCTIMHU W razamu. 3akoH [lackams. [THeBmaTnueckue
MaIlllMHbl. 3aBUCUMOCTb JABJIECHUSI XUJIKOCTH OT TiyOuHBI. ['MapocTaTuyeckuit
napaaokc. Coobmuraronuecs cocyasl. [ mupaBauieckne MeXaHU3MBbI.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbI CylecTBOBaHMS
BO3aAyHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue armocdepHOro
JaBJlieHUsl. 3aBUCUMOCTh aTMOC(EPHOTO ABJICHUSI OT BBICOTHI HAJl YPOBHEM MODSI.
[TpubGops! 1151 M3MepeHns aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE )KUIAKOCTU U ra3a Ha MOrpPyKEHHOE B HUX TeJO. BrlTankusaronas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.

Hemoncmpayuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TEMIIEPaTypHl.

ITepenava naBaeHUs KUJIKOCTHIO U Ta30M.

Coobmraroiuecst CoCy/Ibl.

I'mppaBnuueckunii nmpecc.

[IposiBnenue neicTBUs aTMOC(PEPHOTO JABICHUSI.

3aBHCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
TeJa ¥ IIJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIAKOCTH.
YcioBue IUIaBaHus TEJI: IUIABAHWUE WJIA TOTPYXKEHUE TEJl B 3aBUCUMOCTH
OT COOTHOIICHHUS INIOTHOCTEH TeJIa U 5KUIKOCTH.

Jlabopamopnuie padbomot u onvimut.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMA MOrPYKEHHOU B
KUJKOCTh YaCTH TeJa.

OnpeneneHue  BBITAIKUBAKOIIEH CWIBL, JACUCTBYIOLIEM Ha  TeJo,
IIOIPYKEHHOE B JKUIAKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEN CUJIBI, TEUCTBYIOLIEH HA TEJIO
B KHUJKOCTH, OT Macchl TeJa.

OneITBl, JEMOHCTPHUPYIOLUIME 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI,
JNEUCTBYIOIIIE HA TEIO0 B IKUJIKOCTH, OT O00bEMa TMOTrpYy>KEHHOW B
KUJKOCTb YaCTH TEJIA U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMerpa WIA KOHCTPYMPOBAaHUE JIOAKH U
OIpeJeNeHue €€ rpy300AbEMHOCTH.

Pa3zpnes S. PaGoTra u MOIIHOCTb. JDHEpPrusi.

Mexanudeckast pabota. MOLIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJIOK, HaKJIOHHAs IUIOCKOCTh. IIpaBuio
paBHOBecHsl peluara. IlpumeHeHue mpaBWiia paBHOBECHs pblyara K OJIOKY.



«3onoroe mnpaBuno» wmexaHuku. KIIJI mpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.
Mexannueckass dHeprus. KuHeTtmyeckas W TNOTEHUMAIbHAsT DHEPTHUS.
IIpeBpaieHre 0OTHOTO BHIa MEXaHUYECKOW YJHEPTUM B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHUKE.
Jemoncmpayuu.
1. IIpumepsl MPOCTBIX MEXAHU3MOB.
Jlabopamophule padbomot u onvimol.
1. Omnpenenenue pabOThl CHJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Teja
10 TOPU3OHTAILHOW MOBEPXHOCTH.

2. HccnenoBanue yCcnoBUM paBHOBECHS pblUara.
N3mepenne KII/] HakKJIOHHOM IIJIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTUH.

8 KITIACC

Paznen 6. TermioBble siBJIeHHS.

OCHOBHbBIE TIOJIOKEHHUSI MOJEKYJIIPHO-KUHETUYECKOM TEOpUH CTPOCHUS
BellecTBa. Macca W pa3Mepbl aTOMOB M MOJIEKYJd. ONBITBL, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYIIPHOKUHETHYECKOU TEOPHH.

Mopgenun TBEPAOro, >KUJIKOTO K Tra3000pa3HOr0 COCTOSIHUM BEIIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KUHETUYECKONM TEOPHHU.
CmaunBaHu€ U KaNWJUISIPHBIE IBJEHUS. TennoBoe paclinpeHue U CKaTue.

Temmneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBHIO TEILUIOBOTO JIBHXKEHUS
gactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
Terionepeaaya U COBEpLICHUE paboTHI. Buasl TeIIoNepeaaum:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3IIyUYCHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEMIECTBA. 1emIO0OMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIoBoro Oamanca. [lmaBnenue wu
OTBEpPACBAHHE KPHUCTAJUIMYECKUX BEHIECTB. YJENbHAs TEIUIOTA IUIABJICHMUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenbHas TermioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTMOC(EpHOTo
TABIICHUSI.

BnaxxHocts Bo3ayxa.

DHeprus TOIJIMBA. Y JeJbHAS TEIUIOTa CTOPAHUS.

[Tpunuuner pabotsl TemnoBbix aBurareneit KIIJ[ TtemioBoro nsuratens.
TernoBble IBUTATENHN U 3aIUTa OKPYKAKOIIECH CPEIBL.

3aKOH COXpaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOIIECCAX.

Jemoncmpayuu.

1. HaGmionenune OpOyHOBCKOTO JBUKCHHS.
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10.
11.
12.
13.

Habmonenne nuddysun.

HaOmronenne siBieHnit cMauMBaHUs M KaIWIISIPHBIX SIBJICHUH.
HaOmronenue TemioBoro pacmpeHus Teol.

N3meHeHne naBieHus rasa Mpu M3MEHEHMH OObEMAa M HArpeBaHUU WU
OXJIAXKICHUU.

[IpaBuna u3MepeHus: TeMIepaTypsl.

Bunbl Tenonepenaym.

OxJ1akieHue IpHu COBEPIIEHUH PadOTBhI.

HarpeBanwue npu coBepiieHUH pabOThl BHEIITHUMH CHUJIAMHU.
CpaBHeHHE TEIUIOEMKOCTEHN pa3IMUYHbIX BEIIECTB.
Habmaronenne kuneuus.

HaOnronenue nocTostHCTBA TeMIEPaTyphl IPU TUIABICHUMU.
Mopenn TeIIOBBIX IBUTATEIICH.

Jlabopamopnuie pabomovt u onvimet.

1.
2.
3.

10.
11.
12.
13.

OMnbITEI O OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSIKEHUSI.
OnbITHI 1O BRIPAIMBAHUIO KPUCTAIUIOB MOBAPEHHOM COJIM WJIM caxapa.
OnpITel 110 HAOIIOACHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, JKHUJIKOCTEH H
TBEPABIX TEII.

OmnpeneneHue gaBieHUs BO3yXa B OJJTIOHE HITPUILA.

OnbIThl, JAEMOHCTPUPYIOUIME 3aBUCUMOCTh JABJICHUA BO3AyXa OT €ro
00béMa M HarpeBaHUS WIN OXJIAKICHHS.

[IpoBepka runoTe3pl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOUKA JKUJIKOCTH
B TEPMOMETPUUYECKOMN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MeHEHHs] BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TeIIonepeAa4Yr M pab0OThl BHEITHUX CHJI.

UccnenoBanne siBIeHUs] TEIUIOOOMEHA IPU CMEIIMBAHWUU XOJIOJHOW M
ropsiueu BOJIBI.

Omnpenenenne  KOJMWYECTBA  TEIUIOTHI, MOJYYEHHOTO BOJOW  IIpHU
TEIJI000MEHE C HAarpeThIM METAIUNIMYESCKUM IHJIMH]IPOM.

Onpenenenue yaeabHOW TETIIOEMKOCTH BEIIECTBA.

HccnenoBanue mporecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOM TEIJIOTHI TUIABICHUS JbIA.

Paznen 7. DjaekTpruyecKkue 1 MATHUTHBIE SIBJICHUS.

OnekTpuzauus Ten. [[Ba poaa 3JEeKTpUUECKHX 3apsaoB. B3anmopeinctBue
3apspKeHHBIX  Ten. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBUS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPSI0B U PACCTOSHUS MEXKIY TEIIAMH).

Onektpuueckoe mnojne. Hanpsok€HHOCTh anekTpuueckoro mnods. IlpuHuun
CYHEPHO3UILIUH IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).



Hocurenu snekTpuueckux 3apsioB. DIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsii.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsa.

DJIEKTPUYECKAM TOK. YCIIOBUSL CYLIECTBOBAHUS DICKTPUUYECKOTO TOKA.
M CcTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHS SIEKTPUUECKOro TOKa (TeIioBOeE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B JKUJIKOCTAX U T'a3ax.

Onektpuueckags uenb. Cuima  TokKa.  DJIEKTPUYECKOE  HANPSHKEHUE.
ConpoTuBieHne NPOBOJHUKA. YIEIBHOE CONPOTHUBIICHUE BemlecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOE UM NApauIeNIbHOE  COCIMHEHUE
IPOBOJIHUKOB.

Pabota ® MOIIHOCTH »3JEKTpUYecKoro Toka. 3akoH JDxoyns—Jlenna.
DneKkTpudecKre Lenu U NOTPEeOUTENN IIEKTPUIECKO sHeprun B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTosiHHBIE ~ MarHuThl.  B3anmoneicTBUE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe nosie. MarHuTHoe 1osie 3eMJId ¥ €r0 3HAYCHUE JJIS KU3HU Ha 3eMIle.
Omeir  Opcrega. MarHutHOe 1ONE€  DJIEKTPUYECKOTO TOKa. [Ipumenenwne
AJIEKTPOMAarHuTOB B TEXHUKE. /[eicCTBHE MarHUTHOIO MOJIA HA POBOJHUK C TOKOM.
DNEeKTpOJBUIaTellb MOCTOSTHHOTO TOKa. VICnoyib30BaHHWE 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Oneitel @apanesd. fABnenue snekrpomMarHuTHOM MHAYKIMM. [IpaBuno Jlenna.
DNeKTpOoreHepaTop. Crioco6b1 MOJTYYEHUS ANEKTPUUYECKOM SHEPTHH.
DNEKTPOCTAHIIMKI HA BO30OHOBIISIEMbIX HCTOYHUKAX SHEPTHUH.

Jemoncmpayuu.

DIIeKTpU3alus Te.

JIBa poza 3JIEKTPUYECKUX 3aPsI0B U B3AUMOJCUCTBUE 3aPSKEHHBIX TEIl.
Y CTpOUCTBO U JIEUCTBUE IIEKTPOCKOIIA.

DIIEKTPOCTATUYECKAs NHIAYKIUSI.

3aKOH COXPAHEHUS IIEKTPUUECKUX 3apsAI0B.

[IpoBOHHUKH U TUSIIEKTPUKHU.

MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

HcTouyHNKHN TOCTOSIHHOTO TOKA.

L 0 N Uk W N R

JIENCTBUSA IIEKTPUIECKOTO TOKA.
. DIEKTPUYECKHI TOK B XKUJKOCTH.
. ['a30BbIi1 pa3ps.
. I3MepeHne cuitbl TOKa aMIIEPMETPOM.
. I3MepeHne 251eKTprUIeCKOro HaNpsKEHUS BOJIBTMETPOM.
. PeocTtar 1 marazuH cCOnpOTUBIICHUM.
. B3anmoieiicTBrE MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3JeJIEHUs MOJOCOB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

OnbIT DpcTena.

MarauTHoe noJje TokKa. DJICKTPOMArHuT.

JlelicTBHE MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

HccnenoBanue siBJICHUA 2JIEKTPOMArHUTHON MHIYKIIHH.

Omneitel @apagnes.

3aBUCMMOCTh HAIIPaBJIICHUS HWHAYKIHOHHOTO TOKa OT YCIIOBUH €r0
BO3HUKHOBEHHS.

DJIEKTPOreHepaToOp MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomot u onvimot.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.

OnpiTel 1O HAOMIOACHHWIO JJNEKTPU3ALMUA TEN HWHAYKIHEH U TpH
COIPUKOCHOBEHUHU.

UccnenoBanure AEUCTBUS DJIEKTPUUYECKOTO TOJISI HA MPOBOJHUKH U
TVDIIEKTPHUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.
W3mepenne u peryiupoBaHHue CUJIbl TOKA.

N3mepenue u peryaupoBaHie HAMPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TOKA, MIYIIETO 4Y€pe3 pe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HATPSHKEHUS Ha PE3UCTOPE.

OnbITHI, JI€MOHCTPUPYIOIINE 3aBHCUMOCTb AJIEKTPUYECKOTO
COMPOTHUBJICHUS] MPOBOAHMKA OT €ro JJIMHBI, IUIOIIAJXA TOMEePEeYHOro
CEUCHUs U MaTepuana.

[IpoBepka mpaBuia CIOXKEHHUA HANPSHKEHUH TPU TMOCIET0BATEIHEHOM
COEIMHEHHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJig CHIbI TOKa MPH NapaJJICIbHOM COETUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKA, BbIIEISEMOM Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, WAYIIETO Yepe3 JamIouyKy, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KIIJ[ nHarpeBaTers.

HccnenoBanre MAarHUTHOTO B3aUMOJICUCTBHS MOCTOSIHHBIX MAarHUTOB.
N3yyenne MarHMUTHOTO TIOJNISI ITOCTOSIHHBIX ~ MAarHMTOB TIPH  HX
00BEIMHEHUH U PA3/ACIICHUN.

HccnenoBanue qeHCTBUS 3JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIHE 3aBUCHUMOCTh CHJIbI B3aUMOJIECHCTBUS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIBl TOKa W HalpaBJCHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrsE MArHATHOTO MOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u uzydeHue padoThl JIEKTPOIBUTATENS.

20. 3mepenune KIIJ] anexkTpoaBuraTeIbHOM YCTAaHOBKH.

21. OnBITBl IO HCCIEAOBAHUIO SIBJICHUS DJECKTPOMATHUTHOM WMHIAYKIIMU:
WCCIICIOBAHUE W3MCHEHWM 3HAYEHHS W HANpPABJICHHUS HHAYKIHMOHHOTO
TOKa.

9 KITIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanuyeckoe JBUXeHHME. MarepuanbHas Touka. CucTteMa OTCUéTa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOe mpsIMOJIMHENHOE BUXKEeHUE. CpeaHssi 1 MTHOBEHHAs
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHIKCHUU.

VYckopenue. PaBHOyckopeHHOe mpsiMosimHeiiHoe JBukeHue. CBoOOAHOE
nageHue. OnbITel ["anumes.

PaBHOMEpHOE ABMMXKEHUE MO OKPY>KHOCTH. Ilepnmon u yvacrora oOpamieHus.
JIuHeiHas u yrioBasi CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHUE.

ITepseiit 3akoH HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHA.
[IpyHLIMT CynIepO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHUS CKOJIbKEHUSI, CUJla
TPEHUS TTOKOSI, APYTHUE BUJIBI TPEHUSL.

Cuna TsHKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
naneHud. JBmxkenue rmuaner Bokpyr ComnHua. IlepBas kocMmuueckas CKOPOCTb.
HesecomocTs u neperpysku.

PaBHOBecue marepuanbHOl Touku. AOcomoTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPEIIEHHOM OChIO BpalieHusi. MomeHT cuiibl. LleHTp TsxecTwu.

Nmnynbee Tena. M3menenne mmmynbca. UMmynbe cuiibl. 3aKOH COXpAaHEHUS
MMIyJbca. PeakTUBHOE NBUKEHUE.

Mexanndeckass pabota U MOIIHOCTb. PaGoTa CHII TSXKECTH, YIPYTOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIManbHas SHEPrus Tema, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJM. [loTeHInanbHas S3HEPTHS CKATOM NpyKKUHbL. KuHeTnyeckas
sHeprus. Teopema 0 KMHETMYECKOM DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HabGmrogenne MexaHWYECKOTO JABUKEHUS Tella OTHOCUTEIBHO PA3HBIX TEl

OTCYETA.
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8.
9.

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

CpaBHeHuEe TyTed W TPAEKTOPUW ABUIKEHHSI OJHOTO M TOrO XKE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne cKopoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HaKkoOB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmroienue nBu>keHus Tena no OKpyKHOCTH.

Hab6nronenne MmexaHnuecKuX sIBIICHUM, TPOUCXOISIINUX B CUCTEME OTCUETA
«Temexkka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCUTENBHO KaOMHETA (PU3KKHU.

3aBUCUMOCTb YCKOPEHUS TeJla OT MaccChl Teja M JEHCTBYIOLIEH Ha HEro
CUJIBL.

HabGnronenue paBeHcTBa CHII IPU B3aUMOJIEUCTBUH TETI.

N3meHenue Beca Tena Mpu yCKOPEHHOM JBHKECHUH.

IIepenaua umiysibca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICUCTBUU TEJL.

CoxpaHeHre UMITyJIbCa IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmtoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHrne MEXaHUYECKON IHEPTUU TTPU CBOOOIHOM IaJICHUU.
CoxpaHeHrne MEXaHMYECKOM SHEPIUU IIPU ABMKECHHUH TENA MO JEHCTBUEM
MPY>KUHBI.

Jlabopamophule padbomot u onvimel.

1.

KoHcTpyupoBanue TpakTa Juisi pa3roHa W JalbHEUIIEro paBHOMEPHOTO
JIBIDKCHUS TIAPUKA WU TEIEHKKH.

Ornpenenenue CpeaHeil CKOPOCTU CKOJIbKEHHS OpyCKa WU JBUKEHUS
[IapuKa 1Mo HaKJIOHHOW ITIOCKOCTH.

Onpenenenue yCKOpPEHHsS Tejla MPU PABHOYCKOPEHHOM JIBJKEHHUH 10
HAKJIOHHOM TUIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHHU MPHU PABHOYCKOPEHHOM
JBM)KEHUM 0€3 Ha4aJIbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JIBIDKEHUHM O€3
HayaJbHONW CKOPOCTH IIyTH OTHOCSITCS Kak psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXKYTKH BPEMEHU OJIMHAKOBBI.

UccnenoBanne 3aBUCUMOCTH CHUJIBI TPEHUS CKOJBXKEHHS OT CHIIbI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduiirieHTa TPEHUS CKOJIbXKECHHUS.

Onpenenenne KECTKOCTU NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBMKCHUH Tela
110 TOPU30HTAIILHON TOBEPXHOCTH.



10. Ompeeniene  pabOTBl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
MCIIOJIb30BaHUEM HEMOJIBHIKHOTO U MOJBMYKHOTO OJIOKOB.

11. I3ydyeHune 3aKkoHa COXpaHEHUS IHEPTHH.

Paznen 9. Mexannueckue Ko0Jie0aHUS U BOJIHBI.

KonebarensHoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHUM: TIepUo,
4acToTa, aMIUIUTyJa. MareMaTU4ecKuil U NpyXKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPI'UH MPU KOJIEOATEIHHOM JIBUKEHUMU.

3aryxaromue — koneOaHus.  BeiHyxzaeHHble — KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJIHBI. (CBoiicTBa MeXaHMYeCKuX BOJH. IIpomonbHble U
nomnepevHble BOJIHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHUS.
Mexanuyeckue BOJIHBL B TBEPJIOM TeEJIE€, CEUCMUYECKUE BOJIHBI.

3ByK. I'poMKOCTBh 3Byka W BbicOTa TOHA. OTpaxenue 3Byka. MHppa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xoije0aHUM Tea IO IEWCTBUEM CHIBI TSKECTU U CHJIIBI
YIPYTrOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHYXIEHHBIX KOJI€OaHUM U pE30HAHCA.
PacnipocTpaneHue mpo10JIbHBIX U MONEPEYHBIX BOJIH (HA MOJIETH).
HabGnronenue 3aBUCUMOCTH BBICOTBI 3BYKa OT YaCTOTBHI.
AKyCTUYECKUI pe30HAHC.
Jlabopamopnuie pabomovt u onvimet.
1. OmpeneneHue 4YacTOThl M MEpuUoJa KoJeOaHWW MaTeMaTHYECKOro
MasiTHUKA.

2. OmnpenenieHre YacTOTHI U IEPUOIa KOJICOAHUIN MPYKUHHOTO MasATHUKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia KOeOaHU MOABEIIEHHOTO K HUTH

rpy3a OT JJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTU MEPHO/Ia KOJIEOaHUN MPYKUHHOTO MasgTHUKA
OT Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH TepHojJia KoieOaHuil Tpy3a, MOJABEIIEHHOTO K
HUTH, OT MacChl rpysa.

6. OmbIThl, JAEMOHCTPUPYIOILIKME  3aBUCHUMOCTh MepuoAa  KojieOaHHid
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepeHue yckopeHus cBOOOIHOTO MaJICHUSI.

Paszpges 10. Di1eKTPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

OJEKTPOMATHUTHOE  TOJIE.  OJJNEKTpOMAarHuTHble  BOJHBL.  (CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »ieKTpOMarHuUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

STV T



OnekTpoMarHuTHasi npupoaa cBera. CkopocTh cBeTa. BoiaHOBBIE CBOICTBA
CBETA.

Jemoncmpayuu.

1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomot u onvimol.

1. M3ydeHue CBOMNCTB AJEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOMJIBHOTO

tenedoHa.

Pa3nen 11. CBeToBbI€ SIBJICHHUS.

JlyueBas  Momenb  cBera.  Mcrounuku — cBerta.  lIpsamonuHenHoe
pacrpocTtpaneHue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3€pKaJI0. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomiieHusi cBera. llonHoe BHyTpeHHee
OTpakeHHE cBeTa. VIcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon nyueir B nuH3e. OmnTuueckass cucrtema (Qortoanmnapara,
MHUKpOCKONa M Teneckoma. ['J1a3 kak omnTuyeckas cucTema. biam3opykocTe u
NaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B cnekrp. OmnbiTel HbetoToHa. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus ceera.

Hemoncmpauuu.

[IpssMonMHEIHOE pacpOCTPaHEHUE CBETA.

OtpaxeHue cBeTa.

[Tonyuenne n300pakeHUM B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cBera.

Onrtryeckuii CBETOBO/I.

Xon tyuei B coOuparolei JInHse.

XOJ Iy4der B pacCEeUBAIOIIEH JIMH3E.

[Tomy4yenune n300pakeHui C TOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopenb riasa.

11. Paznoxxenue 6enoro cBera B CIEKTP.

12. [lomy4yenue 6emoro cBeTa MpH CIOKEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomovt u onvimot.

1. HccnemoBanue 3aBUCHUMOCTH yTJIa OTPAXKEHUSI CBETOBOTO Jiydya OT YyrIja
naJIeHuUs.

2. W3yuenune xapakTepUCTUK U300paKEeHUs MIPeAMETa B TNIOCKOM 3epKalie.

3. HccnepoBaHue 3aBUCHMOCTH yIJIa MPEJIOMIIEHUSI CBETOBOIO Jiy4a OT yria
MaJICHUSI Ha TPAHUILE «BO3yX—CTEKIION.
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4. TlomydeHue N300paKEHHM C TOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparoei
JIUH3BI.

6. OmbITHI 1O Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

7. ONBITHI MO BOCTPHUSTHIO LIBETA MPEAMETOB MPH UX HAOIIOACHUU Yepes3
I[BETOBBIE (PUIIBTPHI.

Paszpnes 12. KBanToBbBIC SIBJICHHS.

Omneitel Pe3epdopna u miuanerapHas Mozenb atoma. Mogens atoma bopa.
Hcnyckanue u normonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHne aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. Msorombsl.  PaamoakTtuBHbIE
npespamienus. [lepron nmonypacnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHbI COXPAHEHUsS 3apsAJ0BOrO W MAacCOBOTO YHCEI.
DOHeprus CBsI3M aTOMHBIX snep. CBs3b mMacchl M 3HEpruu. Peakuuwu cuHTE3a U
nenenus anep. Mcrounuku saeprun CosHIa U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX W3JIYUYEHUH HA JKHUBBIC
OpraHU3MBbl.

JHemoncmpayuu.

1. CnexTpbl U3Ty4YEeHHSI U TOTJIONICHUS.

2. CHexTpsl pa3au4HbIX Ia30B.

3. ComekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOLIUX U3ITYYEHUH.

6. Perucrpanus nzmydeHus NpUpOJIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamophule pabomot u onvimel.

1. HabGnrogeHue CrIONIHBIX U IMHEWYATHIX CIIEKTPOB U3ITyUYECHHUS.

2. UccnepoBanue TpeKOB: HM3MEPEHHE IHEPTUU YACTUIBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusam).

3. W3mepenue paanoakTuBHOrO (oHa.

IToBTOPHTEIHLHO-00001IIAO U MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOIMI MOAYJIb IPEIHA3HAUYEH ISl CUCTEMATU3ALNU
u  0000IIeHUsT MPEIMETHOTO  COAEPKAHUST U OMbITa  JACSTEIbHOCTH,
NpUOOPETEHHOTO PU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKkKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 ¢u3uke Ui oOydaroumxcs,
BBIOPABILIUX 3TOT y4E€OHBIN MpeaMerT.

[Ipu M3y4eHUn AAHHOTO MOJIYJIA PEaTU3yIOTCd U CHCTEMATH3UPYIOTCS BUIBI
JesITeIbHOCTH, HA OCHOBE KOTOPBIX 00eCreunBaeTcs JTOCTHKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IJIAHUPYEMBIX  PE3yJIbTaTOB  00y4eHUs, (popMUpyeTcs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTb: OCBOEHHE HAy4HBIX METOJOB HCCIEI0BAHUS



SBJICHUM TIPUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMH OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHSAS T[OJyYEHHbIE 3HAHWSA, pemarb 3aJayd, B TOM YHUCIE
Ka4€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.
[IpuHIMNIMANBHO AESATEIBHOCTHBIM XapaKTEep JAHHOTO pas3jeiia peaau3yeTcs
32 CY4€T TOro, YTO OOydaromuecs BBITIOJHSIOT 3aJaHusi, B KOTOPBIX WM
npeaJiaraeTcs:
Ha OCHOBE IIOJIYUYCHHBIX 3HAHUM pacro3HaBaTh M HAY4YHO OOBSICHATH
(uzmyeckue SBICHUS B OKPYKAIOUIEH MPUPOJI€ U MOBCETHEBHON KU3HU;
MCITIOJIb30BaTh HAYYHBIE METOJIBI UCCIEOBAaHUS (PU3NUECKHUX SBJICHUHN, B TOM
YUCJIE IJI POBEPKU TUIOTE3 U MOIYUYEHHS TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAy4HbIE OCHOBBI HAM0OJIE€ BaXKHBIX JOCTHUKEHUU COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMED, TPAKTUYECKOTO UCITOIB30BAHUS PA3TUYHBIX UCTOYHUKOB
SHEPrMH Ha OCHOBE 3aKOHA IMPEBPALICHUS U COXPAHECHUS BCEX M3BECTHBIX BUIOB
SHEPI'UHu.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

Nzydenne (pu3NKu Ha ypOBHE OCHOBHOTO 0OOIIEro 0Opa3oBaHMs HAIIPABICHO

Ha JOCTI)KEHHUE JINYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

B pesynbraTe uzydyeHus: pu3nkyd Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHus

y obydarorierocss OyayT chopMupoOBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YIbTaThl B
JaCTH:

1) maTpuOTHYECKOT0 BOCIIMTAHMSA:

- IPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
(du3nyecKoil HayKu;

- IGHHOCTHOE OTHOIIEHHE K JTOCTUKEHUSIM POCCUNCKUX YUEHBIX-(U3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YUYaCTHUIO B 0OCYKJI€HUHU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JTOCTUKEHUI
busuKy;

- OCO3HaHUE BAXXHOCTH MOPAIBHO-3TUYECKUX NPUHUIUIIOB B AECATEIBbHOCTU
YYEHOT0;

3) 3cTEeTHYECKOr0 BOCIIUTAHUSA:

- BOCTIPUSATHE ICTETHUECKUX KadecTB (PU3MUYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

- OCO3HAaHHE IEHHOCTU (UBUYECKOW HAYKW KaK MOUIHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTHM, BaXXHEHIIEH COCTAaBISIOLIECH
KYJBTYPBIL;

- pa3BUTHE HAy4YHOW JIOO03HATEIBHOCTH, HHTEpECa K HCCIEeI0BATEIbCKON
NEeATEIbHOCTH;

5) ¢opvupoBaHMs  KYJbTYPbl 3I0POBbSI W  3MOIMOHAJIBLHOIO
0J1aroNnoJIy4ns:

- OCO3HaHWE LIEHHOCTH Oe3omacHoro o0pa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TMpaBWJI O€30MacHOr0 TOBEJACHUS Ha
TpaHCIOPTE, HA JIOpOrax, C DJIEKTPUUECKUM U TEIJIOBBIM OOOpYJOBAaHUEM B
JOMAlIHUX YCIIOBHSIX;

- c(hOpMHUPOBAHHOCTh HaBbIKa pediekcuu, NpU3HAHME CBOETO IMpaBa Ha
OIIMOKY M TAaKOIO K€ MpaBa y JPyroro 4eaoBeKa;

6) Tpy10BOI0 BOCTIMTAHMSI:

- aKTUBHOE YYacTH€ B PEIICHUHM MNPaKTHYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOM |



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMHUX B TOM 4YHCIE H (PU3HUISCKHUX
3HaHUM;

e - MHTEPEC K MPaKTUUECKOMY M3y4YeHUI0 nMpodeccuit, CBSI3aHHBIX C (PU3UKOI;

e 7)I3K0JOrH4e€CKOr0 BOCIIMTAHUSA:

e - OpHCHTAlMs Ha TPUMEHECHHE (U3MYCCKMX 3HAHWUM Ui PEIIeHUs 3a1ad B
obylacTi OKpy’Karolel Ccpeapl, IUIAHUPOBAHUS TIOCTYIIKOB M OIGHKH HX
BO3MOJKHBIX TTOCJIEACTBUMN JIJIs1 OKPYKAIOIIEH CPeIbl;

e - OCO3HaHME IIOOAIBLHOIO XapakTepa AKOJOTHMUECKUX MPOOIeM M MyTeu ux

peleHus;

e 8) aganTanMyM K HM3MEHAKIIMMCH YCJIOBHUSIM COLHUAJBLHOW M NPHUPOAHOI
cpeabl:

e - TOTPeOHOCTH BO B3aUMOJICHCTBUM MPU BBINOTHEHUU UCCIAEIOBAHUM U
POEKTOB (hM3UYECKOW HAMPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTUX;

e - TIOBBIIICHHWE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NEeSATeNbHOCTD;

e - MOTPEeOHOCTH B (POPMUPOBAHUY HOBBIX 3HAHUM, B TOM duciie (HopMyIupoBaTh
UJIeH, MOHATHUSA, TUTIOTE3bI O GU3HUUECKUX 0OBEKTAX U SABJICHUSIX;

e - OCO3HaHHUE Je(DUIIMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B 001acTH
bu3uKy;

e - IUTAHMUPOBAHHUE CBOETO pA3BUTHS B MPUOOPETEHWH HOBBIX (DUIUIECKUX
3HaHUM;

e - CTPEMJICHHE aHAJIM3UPOBATH M BBISBIIATH B3aUMOCBS3HU ITPUPOIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BaHUEM (DM3UUECCKUX 3HAHUMH;

e - OIICHKA CBOMX JCUCTBUI C Y4YETOM BIUSHHUSA HA OKPYXKAIOIIYIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MMOCIEACTBHIA.

METANIPEAMETHBIE PE3YJIBTATBI

B pesynbraTte ocBoeHHS mporpamMmbl 10 (pH3WMKEe Ha YPOBHE OCHOBHOI'O
oO1rero o6pazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIOIIUE T03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  y4eOHbIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCaIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHbIC YYeOHbIE 1eiiCTBUA

Bba3oBble JjornuecKue 1eCTBUSA:
e BBISBIATH U XapaKTEpU30BaTh CYIICCTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIAaCCU(PUKAIIUUA, OCHOBAHUS TS
0000I1IeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH Y TIPOTUBOPEYHS B pacCMaTPpUBAEMBIX (DaKTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M TPU HU3YYEHUU (U3HUECKUX
SIBIICHUH W MPOIIECCOB, JIEIaTh BBHIBOJBI C MCIIOJIb30BAHUEM JCTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIOUCHUM, BBIJIBUTATh THUIIOTE3bl O B3aUMOCBS3IX
(bU3MYECKUX BEJIIMYUH;

CaMOCTOATENILHO BBIOMPATH CHOCOO pernieHus y4eOHOW (pu3nuecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciieoBare/IbCKHue e CTBHA:

HCIT0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT ITO3HAHNS;
MPOBOJIUTH 10 CAMOCTOSITENILHO COCTABIIEHHOMY TUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI JKCIEPUMEHT, HEOOJbIIOE HCCIeA0BAHNE (PUIUYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M  JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

caMOoCTOSITeNIbHO (OPMYJIMPOBATH O0OOIIEHHS W BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTIO HAOMIOAEHUS, OIbITa, HCCIIEJOBAHUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIIee pa3BUTHE  (PU3MUECKHX
MPOLIECCOB, a TAKXKE BBIIBUTAThH MPEATNOI0KEHNS 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3TUYHBIC METObI, MTHCTPYMEHTHI W 3aMpPOCHI PU MOUCKE U
orOope WHPOpPMAIMK WIH JaHHBIX C yYETOM TPEIOKCHHON ydueOHON
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB U (JOPM MIPEICTABIICHHUS,

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHMAIbHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMM W WUTIOCTPUPOBATh peIlacMble 3a7a49d  HECIOKHBIMU
CXeMaMH, TruarpaMMaMu, HHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMyHUKAaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS:

B X0j¢ OOCYXJeHHS y4eOHOro maTepuajia, pe3yiabTaToB JabOopaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaEMOUN TEMbI U
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC HAa pENICHUE 3aJadd M TOJep’KaHue
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBIIATh CBOM CYXKICHHUS C CYXICHUAMH JPYTHX YYaCTHHUKOB
Juaora, OOHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UITUN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJIWYHO MPECTABIATh PE3YIbTaThl BBIMOIHEHHOTO (DU3UYECKOTO OMBITA
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W HUCIOJNB30BaTh  MPEUMYINIECTBA  KOMAHIHOW M
WHIUBUIYAIbHOW paboThl MpU PEIIEHWH KOHKPETHOW (U3MYECKOM
poOJIeMBI;

MPUHUMATh eI COBMECTHOW JIESITEIIbHOCTH, OPTaHW30BBIBAThH JCHCTBUS
no e€ MOCTIKEHHUIO: pACIpeAeNsaTh poJid, OOCYXAaTh MPOLECCH U
pE3yNbTaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pa0OTHI, IOCTUTAsi KAUECTBEHHOTO pe3yJjbTaTa 1o
CBOEMY HAIPABIECHUIO W KOOPIWHUPYS CBOM JEHCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh KAa4E€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHEHO C(OPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBHUS.

PeI‘y.]IﬂTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmauml:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX M yU4E€OHBIX CUTYAIMSIX, TPEOYIOIINX
ISt pereHus: GU3nuecKux 3HaHUM;

OpHUEHTHUPOBAThCS B  PA3NMYHBIX IMOAXOAAX TMPHUHATHS  PEIICHUN
(MHIUBUAYyaTbHOE, TPUHATHE PEIICHUS B TPYIIIE, MPUHATHE DPEIICHUN
TPYIIION);

CaMOCTOATENLHO COCTABIISITH AITOPUTM pEllIeHUs (PU3NUECKON 3aauu WU
IUTaHa HUCCIEAOBAaHUSA C Y4ETOM HMEIOIINXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIjIaraéMbie BAPUAHTHI PEIICHUN;
JieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’Ib, IMOIUOHAJIBLHBIN NHTEJJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKCHHUS  (HEIOCTHIKEHHUSI) PE3yJIbTaTOB
JeSTEIHHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTH (B TOM YHUCJE B XOJI BBHIMOJHEHUS
(U3UYECKOrO  HCCIEOBAaHUS WJIM TPOEKTa) HA OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHHUBIIMXCS CHUTYallWid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, HOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYTOro;
MPU3HABATh CBOE MIPABO HA OIIMOKY MPH pPelIeHnH PU3NUECKHUX 3a7a4 WITn
B YTBEPKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.



INPEAMETHBIE PE3YJIBTATDBI

K xoHIry o0yuenus B 7 Kjacce rpeMETHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIP30BATh  TOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJIICHWS,
HaOJIIOZICHUE, DKCIIEPUMEHT, MOJIeNb, TUIIOTE3a, CAMHHIIBI (U3HUUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKoe JBIKEHHE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECHUCTBYIOILAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddys3us, TEIIOBOE IBMXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JIBUKEHUE, HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO
Bpall€HUs, IMepenada [aBJICHUS TBEPABIMU TEJIAMH, >XUAKOCTAMH U
razamy, aTrMocepHOe JaBJ€HUE, IUIaBaHUEe TeJl, NPEeBpPALLCHUS
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKHX SIBJICHUH B
OKpYXalollleM MHpE, B TOM 4YHUCIEe (PU3MUECKHE SIBICHUS B MPHUPOJE:
MPUMEPBI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOM
MpUpOJE, NCUCTBUE CWJIbl TPEHUS B IMPUPOJE M TEXHUKE, BIUSHUE
aTMOC(EpHOro JIaBJIeHUs Ha >KMBOW OpraHu3M, IJIaBaHue pbIO, phluaru B
TeJIe YeJIOBEKa, MPU 3TOM MEPEBOJIUTh MPAKTUUECKYIO 3a]a4y B YUEOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUECKUX SBJICHHIA,
OINMKCHIBATh M3yUCHHBIE CBOMCTBA TeN W (PU3UYECKUE SIBICHHS, UCTIOIB3YS
¢du3nyeckue BeNWYMHBI (Macca, 00bEM, IUIOTHOCTH BELIECTBA, BpeM,
MyTh, CKOPOCTb, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSKECTH, BEC
Tena, CWJIa TPEHUs, JAaBieHHe (TBEPAOro Tena, >KUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHWYEeCKas paboTa, MOIIHOCTb, IIEYO CHJIBI,
MOMEHT CWIbl, KO3(GOUIMEHT TMOJE3HOr0 JCHCTBUS MEXaHU3MOB,
KUHETUYEeCKash W TMOTEHIHAIbHAs YHEPTUsi), MPU ONHCAHUU TPABUIBLHO
TpaKkTOBaTh  (U3MUECKUH  CMBICT  HMCIHOJB3YeMBIX  BEIWYWH, UX
0003HAaYEHUs W €IUHUIIBI (PU3MUYECKUX BEIUYHH, HAXOJIUTH (OPMYIIBI,
CBSI3BIBAIOLIUE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JIPYTUMU BEJIMYHMHAMU,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PU3UYECKUX BEJIMUMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBICHUS M MPOIECCHI,
WCIIOJIb3Ysl TIpaBUjIa CJIOXKEHUs CHJI (BIOJb OJHOW MpsMoOi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBECHUs phiuara (0Joka),



«30JI0TOE€ MPaBWJIO» MEXAHHKH, 3aKOH COXPAHEHUS MEXaHHYECKOU
SHEPruu, MpU ITOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa W
3aMKChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKUE SABJICHMSI, TPOLIECCHI U CBOMCTBA TE€J, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud MPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TIPUYMHHO-CIIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBsiCHEHHE U3 1-2
JIOTUYECKUX IIaroB ¢ OMopoil Ha 1—2 M3ydeHHBIX CBOMCTBA (DPU3UUYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA UJIN 32aKOHOMEPHOCTH;

pemarb pacy€THble 3a7adyd B 1—2 JAEWCTBUSA, HCIONB3YS 3aKOHBI H
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHME BEIMYMHBI: Ha OCHOBE aHajn3a
YCJIOBHSI 3a/1a4y 3alUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3NUECKUE
BEJIMYUHBI B (OPMYJIBI M IPOBOJUTH PAcCUEThl, HAXOJUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JIJIsl PELIEHUs 3aj]ay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOJOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEISATH IPOBEPIEMOE
peanojaokeHne  (TUmoresy),  pasinyaTb M UHTEPIPETUPOBATH
MOJIYYeHHBIA pe3yJbTaT, HaxXOJWTh OIIMOKA B XOJi€ OIbITa, JeNaTh
BBIBOJIbI IO €T0 Pe3yJIbTaTaM;

MPOBOJUTH OMbBITHI IO HAOMIOJNEHUIO (PU3WYECKUX SIBJICHUU WU
bu3HYecKuX CBOWCTB TEN: dbopmynpoBaTh MpOBEPSIEMbIEC
MPEANOI0KEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyA0BaHMUS,
3aMMChIBATH XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHHsI PACCTOSHHUSA, BPEMEHHM, MAacChbl Tea,
00bEMa, CHUIBI U TEMIEPATypbl C MCHOJIb30BAHUEM AaHAJIOTOBBIX U
M(MPOBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS TPUOOPOB C YUYETOM
3aJlaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
IPYrod C WCIOJIb30BAHUEM IMPSMBIX H3MEPEHHH (3aBUCUMOCTH IIYTH
PaBHOMEPHO JBIXKYILIErocs Tejla OT BPEMEHU [BIKEHUS TeNa, CHIIbI
TPEHUS CKOJIBKEHUS OT Beca TeJla, KauecTBa 00padOTKHU MOBEPXHOCTEH Tell
Y HE3aBUCUMOCTH CHJIbI TPEHUS OT IUIOLIAJH CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJUHEHUS MPY>KUHBI, BHITAJKUBAIOIIEH CHIIBI OT 00BbEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TJIOTHOCTH TeJla, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJI0, YCIOBUN
IJIaBaHusl TE€Jl, YCJIOBUM paBHOBECHs pbluara M OJOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOTO HCCIEAOBaHUS, COOUpAaTh YCTAaHOBKY U
BBITIOJIHATh W3MEPEHUs, CIeNys MPEeUIOKEHHOMY IUIaHy, (UKCHUpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeiaTh BBIBOABI MO pe3yJibTaTaM
UCCIIEJOBAHMUSI;

NPOBOJNTH KOCBEHHBIC H3MEPEHHS (U3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Teja, Cujla TPEHHS] CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BbITAJKMBAIOIIAs CHJa, JeHcTByromas  Ha
HOrpyKEHHOE B JKMJIKOCTh TeNO, KOA(P(ULIUEHT MOJIE3HOIO JEeHCTBUS
IOPOCTBIX MEXaHU3MOB), CIeAys NPEUIOKCHHOW WHCTPYKIUHU: TIpHU
BBITIOJTHEHUH HW3MEPEHUIl cOoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUKCIISTH 3HAUEHNE UCKOMOW BEJIMUMHBI,

cOOJII01aTh MPaBUJIa TEXHUKU OE€30MaCHOCTH MU padoTe ¢ 1ab0pPaTOPHBIM
000py10BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, JIWHAMOMETpP, COOOINAIIIHUECs COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTH;
XapaKkTepu30BaTh MPHUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOHl Ha WX OmucaHus (B TOM YHCIE:
MNOJUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABIWYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCIIONIb3Ysl 3HAHUS
O CBOMCTBaxX (PU3MYECKHUX SBJICHUN MU HEOOXOJIMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUU B IOBCEIHEBHOU
KU3HU 151 o0ecredeHnss 0€30MacHOCTH TIpHU OOpaIieHuy ¢ mpudopaMu 1
TEXHUYECKUMHU YyCTPOWCTBAMHU, COXPAHEHHUS 3/I0POBbS U COONIOACHUA
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIoIEeH cpeie;

OCYIIECTBIATh OTOOp HCTOYHUKOB uH(popmauuu B VHTEepHeTe B
COOTBETCTBHUH C 33JJaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HMCTOYHHKOB BBIIETSTH
uH(pOpMaIMIO, KOTOpas SIBISIETCA NPOTHBOPEUYUBOM WM MOXET OBITh
HEI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHUN YYEOHBIX 33JaHUIl HAYYHO-MOMYJISIPHYIO
aUTepaTypy  (PHU3MUECKOro  COAEpKAHMS, CIPABOYHBIE MaTepHAaIbI,
pecypcbl ceTd VIHTepHET, BlafeTh npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa,
npeobpazoBaHus HUHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUN (HU3NUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuMYHO JenaTh KpaTKue COOOLIEHHsSI O pe3yibTaTax MpPOEKTOB
WIM Y4YeOHBIX HCCJIEIOBAaHUM, IpPU OTOM TPaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TIOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAaHUN pacrpeacssiTh
00sI3aHHOCTH B TPYIIIIE€ B COOTBETCTBUM C IOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIM  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBHUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoH1y o0yuenus B 8 kiacce npeIMEeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

KCIMOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJ, TEIJIOBOE JIBUKECHUE
aTOMOB M MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIECTBA, KPUCTAIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIH W HEHACBIIMICHHBIM Tap, BIAXKHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSS DJHEPrusi, TEIUIOBOM JBUTaTEllb,
AJIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsijl, JIEKTPUUECKOE TOJIe, IPOBOJIHUKH
Y IUDJICKTPUKU, TOCTOSHHBIN JEKTPUUYECKUI TOK, MATHUTHOE MOJIE;
pa3nuuath SBJICHUS (TEIJIOBOE PACIIMPEHHE M CXKaTue, Terulonepenaua,
TEIJIOBOE€ PABHOBECHE, CMAYMBAaHUE, KAlWJUISIPHBIC SIBJICHUS, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTUIONPOBOHOCT, KOHBEKIIHS, U3JIy4eHue),
AIEKTPU3ALMS TEJl, B3aUMOJICCTBUE 3apANIOB, JECUCTBUS JJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAaHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJI1 HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAs UHAYKIIHS)
M0 ONHUCAaHUI0 UX XAapPAKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacrio3HaBaTh IMPOSBICHHE M3YyYCHHBIX (DHU3WYECKUX SBJICHUHA B
OKpY’)KalollleM MHpE, B TOM YHCiIe (U3UYECKHUE SBICHUS B IPHUPOJIC:
MOBEPXHOCTHOE HATHKEHUE U KANWULSIPHBIE SBICHUS B TPHUPOJE,
KpUCTaJUIbl B mpupone, uznydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHES, CHETra, dJICKTPUYSCKUE
SBJICHUS B atrMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MOa0COB, pOidb MAarHUTHOTO TMOJS IS KU3HU Ha
3emiie, OJSIPHOE CUSHUE, IPU 3TOM MEPEBOJAUTH MPAKTUUYECKYIO 3a/a4y B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKHUX
SIBJICHUH;

OMUCHIBATh U3y4YCHHBIC CBOMCTBA T U (PU3UYECKUE SIBJICHUS, UCTIOJIb3Ys
(uznyeckre BENUYUHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOTUYECTBO
TEIJIOTHI, YJAEIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEJIbHAsA TEIUIOTa
IJIABJICHUsI, yJeNbHAs TeIUIoTa IMapooOpa3oBaHMs, YJelbHAs TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJEe3HOTO JEHCTBUS TEIJIOBOM



MAIllMHbI, OTHOCUTEIBbHAsI BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTHUBIIEHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BElIeCTBa, pabdoTa U MOUIHOCTb
ANEKTPUYECKOTO  TOKAa), TMpPHU ONHWCAHUM MPABWIBHO TPAKTOBATH
¢bu3nyecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMHM BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHE SBJICHUS M IPOLECCHI,
WCIIOJIb3Yysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOpUHU
CTpPOEHUs BEIleCTBA, NMPUHLMUII CYNEPHO3UIMN ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3aKoH OMa 1l yJacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPruu, IMpU OSTOM J1aBaTh
CJIOBECHYIO0 (DOPMYJTUPOBKY 3aKOHA W 3alUCHIBATh €r0 MaTEMaTUYECKOe
BBIPAKEHUE;

OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTrMYecKux
iaroB ¢ omnopod Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUM,
(U3HYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemarb pacu€THblE 3anadyud B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI H
dbopmybl, CBsI3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajn3a
YCHOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCIOBHUE, BBIABIATH HENOCTATOK
JaHHBIX JUIsl pELIeHUs 3aJadd, BbIOMpAaTb 3aKOHBI W  (DOPMYJIBI,
HEOOXOoJuMble Al €€ pelIeHHs, NPOBOAUTH PACYETHI U CpPAaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOAOB, HCIONb3YSl ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsAAKA
MIPOBEICHUS UCCIIEA0BAHUS, 1€JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3WYECKUX SBJICHUN WU
(U3HYECKUX CBOMCTB Tell (KAWL PHBIE SBJICHUS, 3aBUCUMOCTb JaBJICHUS
BO3/lyXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH MpPOLEcca OCThIBAHUS U
HarpeBaHusl MpU U3IYYEHUH OT LBETa M3Tydaromen (MOrIONIaroNIei)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ IIOBEPXHOCTH, OJJEKTpHU3alus TEel M B3aUMOJCHCTBUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIOCTOSIHHBIX MAarHUTOB, JCHUCTBUS
MAarHATHOTO TOJII HAa MNPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHuTa,



CBOMCTBA 3JIEKTPOJBUTATENS IOCTOSHHOTO TOKa): (POPMYJIUPOBATH
IpOBEpsiEMbIE MPEATNIONOKEHHSI, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO
000pyI0BaHUsl, ONMUCHIBATH X0/ ONBITA U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATh ~ MPSAMbIE  W3MEPEHUS]  TEMIEpPATypbl, OTHOCHUTEIbHOMU
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANpPSDKEHHS C HCIOJIb30BAaHUEM
aHaAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yIbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MIPOBOJUTH UCCIEJOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
Apyrod €  HCHOJb30BAHUEM NPSIMBIX HU3MEPEHH  (3aBHCHMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJAHM IIOIEPEYHOrO
CEUEHMS U y/ACJIbHOIO COIPOTUBIICHUS BEUIECTBA MPOBOIHUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 TMPOBOJHHMK, OT HANpsOKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIbBHOIO M NApaJUIeIbHOIO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATH HCCIIEOBAHUE, COOUpPATh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs, Clenysl MNPeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHOM 3aBUCHUMOCTH B BHUAE TaOnull U rpaduKos,
JIeJ1aTh BBIBOJBI 10 PE3YyJIbTaTaM UCCIEA0BAHMS;

IPOBOAUTH KOCBEHHBIE HU3MEpPEHHs (PU3MUECKUX BeIMYMH (yAelbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE TMPOBOJAHMKA, padoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh H3MEPEHUs, COOUpPATH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATH 3HAYECHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPUHIMIBI JEUCTBUS HU3YyUYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C ONOpPOMl Ha UX ONUcCaHUs (B TOM YMCIIE:
CUCTEMa OTOIUICHUSI JOMOB, TUTPOMETp, MapoBasi TypOUHA, aMIIEpMETD,
BOJIbTMETP, CUETUYMK JIIEKTPUUECKOW SHEPrUH, 3JIEKTPOOCBETUTEIbHBIC
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPHI (IPUMEPHI), IIEKTPHUUECKUE
IIPENOXPAHUTEIH, MIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SABJICHUM M HEOOXOAMMBIE
(u3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTHIE TEXHUYECKHE YCTPOWCTBA W HW3MEPUTEIBHBIE
npuOoOpbl MO CXEMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, AJIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMBbI AJIEKTPHUUECKUX
LEenel ¢ MOCIeA0BATENbHBIM U MAPAJIEIbHBIM COEIMHEHHEM 3JIEMEHTOB,
pasznuuasi ycJIoBHbIE 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  MpHUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUs (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU JIs1 o0ecrieueHus: 0€30MacHOCTH P O0pallleHuH ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHS 30POBbS M COOIIOACHUS
HOPM 3KOJIOTHUYECKOT0 IOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HHPOpMALMK  (PU3NYECKOTO COACpKaHUSI B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOHUTENIbHBIX ~ MCTOYHUKOB  BBLACNATH HH(DOpPMALUIO, KOTOpas
SBJISIETCS IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHOI;
UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 33JaHUIl HAyYHO-NOMYJISIPHYIO
JTUTEPATYPY (PU3UYECKOTO COJAEP)KAHMS, CIPABOYHBIE MaTepHaIbl,
pecypcesl cety MHTEpHET, BiiafneTh NpUEMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALIUU U3 OJJHOM 3HAKOBOW CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE U KpaTKUE YCTHBIE COOOIIEHUS,
o000mass uHOpPMAIMIO M3 HECKOJBKUX HCTOYHUKOB (DU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCJIE€ MyOJIMYHO NPEICTABIATh PE3YIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOU NEATEIBHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJb30BaTh U3YUYEHHbI MOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHHE MPE3CHTALNEN;

IpPU BBINOJHEHUM YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesisiTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aJla4aMH, CIEIUTH 3a BBIIOJHEHUEM IlJIaHA JEHUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIIAJl B
NEATEIBHOCTD IPYIIBI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJIEUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xonIry o0yueHus B 9 Kjacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHUSA: CHCTEMa OTCuY€Ta, MaTrepualbHas TOYKa,
TPAeKTOpPHs, OTHOCUTEITLHOCTh MEXAHWYECKOTO NBIDKCHUS, JehopMarius
(ympyras, mjgacTU4ecKas), TpPEeHHE, LEHTPOCTPEMHTEIIbHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPA3BYK, IICKTPOMArHUTHBIC BOJHBI,
IKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U NalbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI W MOTJOILIEHUA, alb(a, OeTa- U raMma-u3IyyeHus,
M30TOIIBL, SIAEPHAS SHEPIeTHKA;

pazniuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TMPSIMOJMHENHOE ABUKEHUE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBHIKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



T€J, PEAKTUBHOE JBH)KEHHE, KOJEOATEIbHOE JIBH)KEHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIXKEHHE, OTPa’KEHUE
3BYyKa, MPSIMOJIMHEWHOE PacHpOCTpaHEHUE, OTPAXKEHUE U MPETOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0OKEHUE OEJIOro CBETa B
CHEKTP M CJOXEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsA PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIEKTpa
U3ITy4YEHHUsI) IO ONTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrno3HaBaTh TMPOSBICHHE M3YyYEHHBIX (U3MUECKUX SBJICHUH B
OKpy»XaromeM Mupe (B TOM 4YHucie (Pu3nyYecKkue SBICHUS B TMPHUPOJIE:
MPWIKUBBI U OTIUBBI, ABMKEHUE MIaHeT COTHEYHOU CUCTEMbI, PEAKTUBHOE
IBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSATUE 3BYKOB JKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHAMH, 3X0, LBETa TeJ,
ONTUYECKHE SIBJICHUS B TPHUPOAE, OMOJIOrHMYEcKOe IEHCTBUE BHUIUMOIO,
yabTPadUOIETOBOTO U PEHTTEHOBCKOTO H3JIYYEHHUM, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKUE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJOB, JIEUCTBUE PANAMOAKTUBHBIX M3Iy4EHUNH Ha
OpraHu3M 4eJOBeKa), MpU ITOM NEPEBOJUTH MPAKTUYECKYIO 3aady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3HUUECKUX
SIBIICHUIA;

OTKCHIBaTh U3yUEHHbIE CBOICTBA TeNl M (PU3NUYECKHUE SIBICHUSA, UCTIOIB3YS
¢dbu3nyeckue BENWYUHBI (CpElHSsE W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MepeMellleHue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHMS, CWia YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BeC Tela, HUMIYJIbC Tela, HMITYJIbC CHUJIb,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS JHEprus Teda,
MOJHITOrO0 HAJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CHKATOU
NPYKUHBI, KHHETHYECKas SHEpPrus, IOJIHAg MeXaHU4ecKas >SHeprus,
NEePUOJ U YacTOTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BbICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEJOMIICHUS CPEJlbl), MPU ONKUCAHUU
MpaBUIBHO TPAKTOBAaTh (U3MUECKUN CMBICT MCMOJIb3YEMbIX BEIUYMH,
0003HAaYEHUs W EIWHULIBl (PU3HYECKUX BEIUYHMH, HAXOJIUTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C JIPYTUMH BEIMYMHAMU,
CTPOUTH TparKK U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3UYECKUE SBJICHHUS W MPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOI'O TATOTEHHS,
INPUHLMUI CYNEPHIO3ULIHUH CHJI, IPUHIMUI OTHOCUTENbHOCTH [ amwiies,
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHUSl MMITYJIbCAa, 3aKOHBI OTPaXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHbI COXPAHEHUSI 3apsAJI0BOTO U MAaCCOBOT0 YUCEN



IpU SJACPHBIX PEAKIUIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa U 3aIIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JOTMYECKHUX
IIaroB C ONOpoM Ha 2—-3 HM3y4YEHHBIX CBOMICTBA (PU3NYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3anadd  (Omuparolmmecs Ha cuctemy u3 23
YpaBHEHHUI), UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3HMUECKHE
BEJIMUMHBL: Ha OCHOBE aHallM3a YCJOBHS 3a/addl 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISAITh HEJOCTAIOIIME WM U30BITOYHBIE JAaHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsSl pEUIEHUS, TPOBOAUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HaueHus (HU3HUeCcKoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIIUTh MPU T[OMOIIH
(U3HYECKUX METOAOB, HCIONb3ySl ONHCAHME HCCIEAOBAHUS, BBIIEIATH
IIPOBEPSEMOE  IPEANOJIOKEHNE, OLIEHUBAaTh MPABWIBHOCTH MOpsJKa
NPOBEJCHUS  MCCIEAOBAHUSA, J€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONIBITOB;

MPOBOJUTH OMbBITHI IO HAOMIOJNEHUIO (PU3WYECKUX SIBJICHUU WU
¢bu3nyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUsl HHEPrUM, 3aBUCUMOCTb NEPHUOAA KOJeOaHUN NPYKUHHOIO
MasgTHHUKA OT MAacchl Tpy3a M KECTKOCTU MPYNKUHBI U HE3aBUCHUMOCTH OT
aMILUTUTYAbl MAJIBIX KOJI€OaHUM, MPAMOJIMHENHOE PaCIIPOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIEKTp, M3YUYEHHE CBOMCTB M300pa)KeHUs B
IUIOCKOM 3€pKajie U CBOWCTB M300pakeHHs NpeaMeTa B coOuparoliei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUECHHS):
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY W3 M30BITOYHOTO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHEee 3HAYeHUE U3MEpAeMOW BEIMYMHBI ((OKYCHOE pACCTOSHUE
coOuparoieil JTuH3bI), OOOCHOBBIBaTH BBIOOpP croco0a HM3MEpEeHUs
(M3MepUTENIbHOTO IPHbdopa);

MPOBOJUTH MCCIEJOBAHUE 3aBUCUMOCTEH (PU3MYECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IMPSMBIX HU3MEPEHUI (3aBUCHMOCTb IMyTH OT BPEMEHH
IIPM PaBHOYCKOPEHHOM JIBJKEHMHM O€3 HadaJbHOW CKOPOCTH, MepHUoia
Kose0aHUIl MaTeMaTHYeCKOro MasTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH
yria OTpa)K€HUs CBETa OT yIJla MaJeHUs U yrja MpeJoMJIEHUs OT yria



NaJieHus): IUJIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSTENBHO COOUpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOW 3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TaOMUIl U T'padUKOB, J€JaTh BBIBOABI IO
pe3yJbTaTaM HCCIIEI0BaHNUS;

IPOBOJAUTh KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBH)KCHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUs], KECTKOCTh MPY>KUHBI, KOADPUIUEHT
TPEHHUS CKOJBXECHHSA, MEXaHW4Yeckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTUYecKoro W TMPYKMHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOUpAromiel JIMH3bL, PAJANOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W
BBITIOJHATh U3MEPEHUS, CIEAYys MPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3HAYCHHE BEIMYMHBI U aHATM3UPOBATH TIOJyYCHHBIE PE3YIBTATHI C YIETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE TPU3HAKM HW3YYEHHBIX (U3MUECKUX MOJENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYEUHBIH HCTOYHUK
CBETa, JydY, TOHKas JMH3a, IUIAHETapHAas MOJENbh aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HA HX OMUCAaHUSA (B TOM YHCIE:
CIUIOMETP, MATYMKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TEpHUCKOM, ¢oToanmapar, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKHX SBICHUH M  HEOOXOauMble (PU3MUYECKUE
3aKOHOMEPHOCTH;

MCIIOJIb30BaTh CXEMbI i CXEMATHUHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMUYECKHUX IPOLECCOB
Ipy pEeHIeHUH Y4YeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS U300PAKEHUI B IIIOCKOM 3€pKajie U cOOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  HWHQPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOrO HCIOJB30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HU 11 obecrieueHus: 6€30MacHOCTH MPU OOpaIlleHHH ¢ TPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3II0POBbS W COONIOACHUSA
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HH(pOpManuu (U3NUECKOTO COJEpPKaHHUS B
HNuTepHeTe, caMoCTOSATENBHO (HOPMYIUPYSI MIOMCKOBBIN 3aMpOC, HAXOAUTD



MyTH ONpeeNieHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(pOpMalMu Ha OCHOBE
VMMEIOIUXCS 3HAHUM U JOIOJHUTEIIBHBIX HCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3a/IaHUi HAy4YHO-TOIYJISIPHYIO
JUTEPATYPY  (PU3UYECKOrO  COAEPKAHMS, CIPABOYHBIE MaTEpHaIbI,
pecypcsl cety MHTEepHET, BiianeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBaHusi UHPOPMALIMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MH(pOpPMALMU W3 HECKOJBKUX HCTOYHHKOB (PU3NYECKOTO COAEp’KaHHUS,
nyOJIMYHO TMPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBHOCTH, IPU 3TOM TI'PaMOTHO  HCIIOJIb30BaTbh  M3YYECHHBIN
NOHATUUHBIM anmapar K3y4yaeMoro pasiena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE Mpe3eHTalell ¢ Y4YETOM OCOOEHHOCTEM ayIuTOpHH
CBEPCTHUKOB.



TEMATHUYECKOE INTAHUPOBAHUE

7 KIIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Koutpoasnbie | JlaGopaTopHbie
n/n NpOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl

Pa3nes 1. ®Pusnka u eé posib B O3HAHUM OKPY/KAIOLIEro MHUpa

1.1 dusuka - Hayka 0 IIpupoIe 2 bubnnorexa LIOK
' y PHPOA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
1.2 D 2 1
MSHACCKHC BCTIAMHBL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYYHEIN METO/ IIO3HAHUS 2 1 bubnmorexa LOK
) y A https:/m.edsoo.ru/7f416194
Hroro no pazneny 6

Pa3znea 2. IllepBoHayaibHbIEe CBeJeHUSI 0 CTPOCHUM BelllecTBA

2.1 CTtpoenue BelecTna 1 bubmorexa [IOK
' P B https://m.edsoo.ru/7f416194
29 JIBr>KeHWe 1 B3aNMOJICHCTBHE YaCTHI] ) ) bu6nuoreka [JOK
’ BEILECTBA https://m.edsoo.ru/7f416194
bubnuoreka [JOK
2.3 A 2
FPETATHHE COCTORRNA BemecTaa https://m.edsoo.ru/7f416194
Hroro no paszgeny 5
Paznen 3. /IBu:keHHe U B3auMoOAeiicTBHE Te
bubmuorexa [JOK
1 M
3 CXQHIHCCKOT ABIDREIHC 3 https://m.edsoo.ru/7f416194




but6mmoreka [JOK

3.2 HMreprus, Macca, mioTHOCTS 4 ! https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
3.3 Cuna. Bupet cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasnen 4. /laBienune TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 JaBnenue. [lepenaya naBneHus TBEpABIMU 3 bubnuoreka [JOK
' TeJIaMH, )KUJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.2 Jlasene xukocTH > https://m.edsoo.ru/7f416194
but6mmoreka [JOK
4.3 ATmochepHoe rasrenue 6 https://m.edsoo.ru/7f416194
44 JlelicTBuE XKUIKOCTH U I'a3a Ha MOrPYyKEHHOE 7 3 bubnuoreka [JOK
' B HHUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea 5. PaboTa 1 MOIIHOCTB. JHEPrUust
but6mmoreka [{OK
> Pabora i momsoCT® 3 ! https://m.edsoo.ru/7f416194
but6mmoreka [{OK
32 Hpocteie mexaru3mb! > ! https://m.edsoo.ru/7f416194
but6mmoreka [JOK
>3 Mexanmeckas oHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68 12




8 KUIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/ KonrpoabHubie | JlaGopaTopHbie
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. TeruioBble siBJ1eHUs
11 C . 6 bubmmoreka [JOK
' TPOCHHE H CBORCTBA BELIECTRA https://m.edsoo.ru/7f4181ce
bu6nuoreka [JOK
12 Teruioseie npoueccs! 22 2 2 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 28
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbBIE SIBJIEHUS
DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela bubmunoreka IIOK
2.1 ¥ 7
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. N bu6nmoreka [IOK
2.2 IToCTOsIHHBIN 2IIEKTPUYECKUNA TOK 20 2 7 hitps:/m.edsoo.ru/7FA1 81 ce
bubmmoreka [JOK
2.3 MarHHTHbIC ABICHAS 6 2 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1
24 DMEKTPOMATHHTHAS HELILY KIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 11




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumenoBanue pa3aeioB M TeM (uudpoBble)
Ne i/ P KonrpoabHubie | JlaGopaTopHbie p
NPOrpamMMmblI Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nen 1. Mexannuyeckue siBJeHHs
L1 MexaHU4eCKOEe JBMXKEHUE U CIIOCOOBI €T0 10 1 bu6nmoreka [JOK
' OIHCaHMS https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
1.2 B 5 21 1 2
SAUMOACHCTRIE Te https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHEI COXpPaHCHUS 10 1 2
P https://m.edsoo.ru/7f41a4a6
Hroro no paszgeny 41
Pa3nen 2. Mexannyeckue KoJ1e0aHUA U BOJIHBI
bu6nmoreka [IOK
2.1 M 2
CXAHMHECKHE KOTICOaHH S 7 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
2.2 M . 1
CXAHUICCKHC BOHBI. 3BYK 8 0 https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE 1M0J1€e U 3JIEKTPOMATHUTHbIE BOJIHBI
31 ONEKTPOMAarHuTHOE 10JIE U 6 0 1 bubnnorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3gen 4. CBeToBbI€ IBJICHUSA




bubnuoreka [JOK

4.1 3aKOHBI PacrpoOCTpPaHEHHUsI CBETA 8 1 hits://m.edsoo ru/7f41 ada6
bu6nuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHUE TPUOOPHI 5 1 hits://m.edsoo ru/7f41 ada6
Bbubnuoreka [JOK
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP 5 1 hitos://m.edsoo ru/7¢41 a4a6
Hroro no pazneny 18
Pa3nes 5. KBanTOBBIC IBJ1CHHA
bu6nmoreka [JOK
5.1 Hcnyckanue 1 norionieHne CBeTa aroMoM 4 0 hits://m.edsoo.ru/7f41 a4a6
bu6nuoreka [JOK
32 CTpocHHE aTOMHOTO 7pa 6 0 https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
5.3 S nepHbie peakuuun 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. [loBTOpHTEIbHO-000011IAK0IIUI MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 5 bubnunoreka [IOK
' Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13







IHOYPOYHOE IIJIAHUPOBAHHUE
7 KJIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4YeHH
s

DJIEKTPOHHBIE
muppoBbIe
o0pa3oBaTte/ibHbIE

pecypcsl

®u3nka — HayKa O PUPOJE.
SABnenus npupoasl. Prusnveckue
SIBJICHUS

MexaHuueckue, TEIIOBEIE,
AIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

dusnueckue BEIUUNHBI U UX
U3MEpeHHe

VYpok-uccnenosanue "HM3mepenue
TeMIIepaTypbl IPH TOMOIIN
JKUJAKOCTHOTO TEPMOMETpA U JaTUUKa
TemnepaTypbl"

Kax ¢usuka u qpyrue ecTeCTBEHHBIE
HayK{ U3Y4aroT MMPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3HaHus. Onucanue GU3NIECKuX
SIBIICHHH C TOMOIILIO MOJCTICH

but6mmoreka [JOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "[Ipoepka
THITOTE3bI: TaTbHOCTD MOJETA MIAPHKA,
MyIIEHHOTO TOPU30HTAIBHO, TEM
0oJbITIe, yeM OOJIbIIe BBICOTA MycKa"




Crpoenue BeniectBa. ONBITHI,

7 OKa3LIBaIOIINE JUCKPETHOE CTPOCHUE bubnnorexa LIOK
a A p p https://m.edsoo.ru/ff09fe0a
BEIIECTBA
8 JIBMIKEeHHE YacTHIl BEIEeCTBA bubmorexa [IOK
H https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenopanue «OMbITHI O
9 HaOJIOZICHUIO TEIIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHble COCTOSTHUS BEIIECTBA
B3anMocBs3p Mex 1y cBOMCTBAaMHU
BEILIECTB B PA3HBIX arperaTHbIX
1 COCTOSTHUSIX B KIX bubmuoreka [JOK
ATOMHOMOJICKYJIIPHBIM CTPOCHUEM. https://m.edsoo.ru/ff0a0378
Oc00EHHOCTH arperaTHbIX COCTOSTHHUI
BOJIBI
MexaHnnueckoe OBIKECHHE.
12 PasnoMepHOE ¥ HEpaBHOMEPHOE bubnnorexa [IOK
p p p https://m.edsoo.ru/ff0a05¢c6
IBIDKEHUE
bubnuoreka [JOK
13 Cxkopoctbs. EnuHuIne ckopocT
p A 1 p https://m.edsoo.ru/ff0a079c¢
14 PacuyeTr myTH U BpeMeHU IBUKEHUS Bubmiorexa IIOK
y p A https://m.edsoo.ru/ff0a0aed
Nuepumd. 3aK0H WHEPLIAH.
15 BSaI/II)MO elicTBHE TeJ'IpKaK OpUYNHA buGnnorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBIXKECHUSI TEJl
[ImoTHOCTH BemecTBa. PacueT macchl bubmmoreka [JOK
16
1 0o0BbeMa Telia I10 €ro IIOTHOCTHA https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHnas pabota «OnpeneneHue




IIJIOTHOCTH TBépI[Ol"O TCIIa»

Pemrenne 3amad mo teme "I1OTHOCTE

bu6nuoreka [JOK

18
Bemecrna" https://m.edsoo.ru/ff0al23¢
Cuna kak XapaKTepucThKa
19 B3anMoaencTeus Teir. Cuia
ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «M3yuenue
20 3aBUCUMOCTH PACTSKCHUS
(medhopmanuu) Ipy>KUHBI OT
MPUIIOKEHHON CHJIBI)
21 SIBnenue tarorenus. Cuia TIKECTH
CBsI3b MEXK]ly CHUJION TSAXKECTU U
22 Maccoi Tena. Bec Tema. Pemenue bubmmorexa ITOK
' ’ https://m.edsoo.ru/ff0al778
3amad no teMe "Cuna Tsokecta"
3 Cuia TSKECTH Ha IpYyTHX IUIaHeTax. bubnmoreka [JOK
OuU3NYECKUE XAPAKTEPUCTUKH TIITAHET https://m.edsoo.ru/ff0al1502
bubmuoreka [JOK
24 HN3mepenne cui. JIlnHaMOMeET
P A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHWJI, HallpaBJIECHHBIX
26 10 OQHOM IIPSIMOM bubnmorexa LOK
8 . P ' https://m.edsoo.ru/ff0ala70
PaBHopelicTByOIIAs CHIT
27 Pemntenne 3amad mo reme
"PaBHOelicTBYIOIIAs CHIT"
73 TpeHue CKONbKEHNs U TPEHUE MTOKOSI. bubmmoreka [IOK
TpeHue B npupoJIe U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota «M3yuenue bubnmnoreka [JOK




3aBUCUMOCTHU CHJIBI TPCHUSA
CKOJIB2KCHHS OT CHJIbI JAaBJICHUA 1
XapaKTepa CONMPUKACAOINXCS
HOBCpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8

Pemenue 3amau Ha onpeneneHue

30 N .
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3agad mo Temam: «Bec
31 tena», «['paduueckoe n3odbpaxenue bu6mmoreka [IOK
cuy, «Cuibhy, «PaBHOACHCTBYIOIIAS https://m.edsoo.ru/ff0alde0
CHID»
KonrposnbHas pabora 1o remam:
«MexaHnueckoe JIBHKEHHE», «Macca,
32 IUIOTHOCTBY, «Bec Temay,
«I'papuueckoe uzoOpakeHue cuinm,
«CHIIBI
1 Jasnenue. CriocoObl yMEHBIIICHUS U bubmuoreka [JOK
YBEJINYCHUS TaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBneHwue raza. 3aBHCUMOCTD
34 JaBJIEHUS ra3a oT 00béMa bubmmorexa [JOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepenaua naBneHusT TBEPIALIMHA
35 TCHI;MI/I JKUOKOCTSIMU U fa3aMH 3akoH bubmorexa I[IOK
’ ' https://m.edsoo.ru/ff0a25b0
ITackams
16 JlaByiieHue B )KUJIKOCTH U Tase, bubmuoreka [JOK
BBEI3BAHHOE JIEUCTBUEM CHJIIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo teme «/laBnenue B bubmuoreka [JOK
JKUIKOCTH U rase. 3axoH [lackams» https://m.edsoo.ru/ff0a2826
38 Coolmraromuecs Cocyapl bubmmoreka [JOK




https://m.edsoo.ru/ff0a2970

but6mmoreka [JOK

39 r i
HAPABIIITHCCKHH Hpece https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopurneBoi
SKUJKOCTHBIN HAcoC
Atmocdepa 3emmn. [TpuanHb
CYIIECTBOBAHUS BO3AyIIHOM
41 O}6IOJ'IO‘IKI/I 3emiu 3aB};/ICI/IMOCTB bubmmorexa [TOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JaBJI€HUS OT BHICOTHI
HaJl YpPOBHEM MOPs
but6mmoreka [JOK
42 Bec Bo3agyxa. ATMocdepHOe faBieHne
BO3AYX TMOChEpHOE AaBICHH https://m.edsoo.ru/ff0a2bSa
43 W3mepenune atMochepHOTO 1aBIeHUS. bubnuoreka [JOK
OnbiT Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBuCUMOCTBH aTMOC(EepHOTO
44 aBJICHUS OT BBICOTHI HA, OBHEM bubmorexa LIOK
g AP https://m.edsoo.ru/ff0a2fc4
MOpst
45 Bbapomerp-anepoua. AtmocdepHoe bubmmoreka [IOK
JIABJICHUE HA PA3JINYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amau no reme
"ATtmocdepHoe naBieHue"”
JelicTBHe )KUIKOCTHU U Ta3a Ha
47 MOTPY>KEHHOE B HUX TEJO bubmmorexa IIOK
py ’ https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JlaGopartopHast pabota «Ornpeaenenue
43 BBITAJIKUBAIOIIECH CHJIBL, but6mmoreka [{OK

JEHCTBYIOIIEH Ha TEJIO0, HOTPYKEHHOE
B JKHJIKOCTb

https://m.edsoo.ru/ff0a33fc




JlaGopaTtopHnast pabota 1o Teme
«HccrnenoBanme 3aBHCUMOCTH Beca

but6mmoreka [JOK

e Tena B BOJE OT 00bEMa MOTPYyKEHHOM https://m.edsoo.ru/ff0a3514
B KUJKOCTb YacCTH TeJla»
but6mmoreka [{OK
30 Hnasae Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopHnas pabota
51 "KoHcTpyupoBanue apeomeTpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
onpeaenaeHue e€ rpy30no bEMHOCTH"
Pewmenne 3anay no remam: «IlnaBanue
5 cynoB. BoznyxomiaBanuey, bubnuoteka [JOK
«JlaBeHre TBEPBIX TEN, KUJIKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
but6mmoreka [{OK
>3 Mexanurecias pabora https://m.edsoo.ru/ff0a3{82
but6mmoreka [JOK
>4 MosocTs. EAMHMIG MOMIHOCTH https://m.edsoo.ru/ff0a3f82
Ypoxk-uccienoanue "Pacuér
55 MOILIHOCTH, Pa3BUBAEMOM IIpU
noanéMe 1o Jjiectauie"
6 IIpoctele MexaHU3MBI. Phruar.
. PaBHOBecue cun Ha ppluare
KonTponbhas pabora no teme
57 «/JlaBneHne TBEPABIX TEN, JKUIAKOCTEH
1 Ta3oB» / Beepoccwuiickas
IIpoBepoyHas pabora
58 PesepBHbIii ypok. Pabota ¢ TekcTamu bubnmoreka [JOK




o teme «J/laBneHne TBEPIBIX Tell,
XKUIKOCTEH 1 ra3oB» / Beepoccuiickas
poBepoyHasi paboTa

https://m.edsoo.ru/ff0adffe

59

Prruaru B TexHHKe, OBITY U IPHPOIE.
JlaGoparopnas pabota
«HccnenoBanue ycioBHii paBHOBECHSI
phIyara»

0.5

but6mmoreka [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3anay mo teMe «Y CIOBUSA
PaBHOBECHS pbIUaray

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

61

KoadduruenT mone3Horo neicTpust
Mexanu3ma. Jlaboparopnas pabota
«3mepenune KII/] HaknoHHOM
TUTOCKOCTID)

0.5

62

Pemenue 3amaud mo teme "Pabora,
MorHocTb, KITI"

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

63

MexaHnnyeckasi JHEpIusl.
KuneTtnueckas u noreHIMaIbHas
SHEPrus

but6mmoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHMsI MEXaHUYECKOM
SHEPTUH

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a4360

65

YPOK-3KCIEPUMEHT MO TEME
"DKCIEpUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUSI KHHETHYECKOUN U
MOTEHUUATBHON YHEPTUH NTPU
CKaTBIBAHUH TEJIa TI0 HAKJIOHHOMN
MJI0CKOCTH"

66

KonTponbhas pabota no teme
«PaboTa 1 MOIIHOCTb. DHEPTUD»




PesepBHblit ypok. PaGota ¢ TekcTamu bubnuoreka [JOK
67 " n 1
1o Teme "MexaHn4ecKkoe ABUKEHUE https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabota ¢ TekcTamu
68 o TeMe "Padorta. MoOm{HOCTS. 1
Ouneprus”

OBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

68
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8 KUIACC

Konn4yecTBo 4yacos DJIEKTPOHHBIE
JlaTa
uudposbie
Ne i/ Tema ypoka Koutpoasbnbie | JlaGopaTopHble | H3YYeHH
Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI s
pecypcsl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3zMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPOTO, KUJIKOTO U | bu6muoteka [HOK
ra3000pa3HOro COCTOSHUH BEIIEeCTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHEe CBOMCTB TBEPJIOTO,
4 KHUIKOTO U Ta3000pa3HOTO COCTOSTHHI |
BEILIECTBA HA OCHOBE MOJIOKEHU I
MOJIEKYJIIPHO-KNUHETUYECKON TEOPUH
5 Kpucranmmaeckue u amopdHbIe Tena 1 bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a5800
6 CmauyuBaHue U KaWJUISIPHOCT. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/ff0a5530
TennoBoe pacIMpeHne U CKaTHe.
. Temmnepatypa. CBsi3b TEMIIEPATypPbI CO | bubnnorexa [JOK
CKOPOCTBIO TEIJIOBOTO JBUKEHUS https://m.edsoo.ru/ff0a5a26
YaCTHIL
2 Buytpennss sneprus. CriocoOsr 1
W3MEHEHUS! BHYTPCHHEH SHEPTUU
9 Bune! Tennonepenauu 1 buGnnorexa LIOK
P https://m.edsoo.ru/ff0a5c60




Ypok-koHbpepenius "[IpakTnyeckoe
HCIOJIb30BaHUE TEIJIOBBIX CBOWCTB

but6mmoreka [JOK

10
BELIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a6412
sHeprocoepekeHus"
1 KonumuectBo TemioTel. Y nenbHas but6mmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a65c0
12 VYpaBHeHHe TeII0BOro OanaHca. bub6nuoreka [IOK
TennooOMeH U TeTI0BOe paBHOBECHE https://m.edsoo.ru/ff0a6976
JlaGopatopHas pabora Nel
13 "HccnenoBanue sBICHUS bubnuoreka [[OK
TETI00OMEHA MPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a7088
XOJIOAHOU U ropsiueit BOAbI"
Pacuer konuyecTBa TEMIOTHI,
14 HEOOXOUMOTO JJIsl HATPEBAHUS Tea bubmmorexa [IOK
p https://m.edsoo.ru/ff0a6a98
Y BBIICJIIEMOTO UM MPU OXJIAXKICHUU
JlaGopatopHas paborta Ne2
15 "OnpeneneHue yaeabHON Enbmiorexa TOK
P Y | https://m.edsoo.ru/ff0a6bb0
TEMJIOEMKOCTH BEIIECTBA
16 DHeprus TOIIMBA. Y IeibHas TEIIO0Ta bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
17 Pemenue 3agau
[InaBiieHue u oTBEpACBaHUE
18 KPHUCTAJUIMYECKUX TEN. Y AeIbHas bubmmorexa [IOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS
19 Penienue 3a1au Ha miaBJieHUE U bubmoreka [JOK
OTBEPAECBAHUE TEN https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue 1 KOHACHCALMSL. bu6muoteka [IOK

Ucnapenue

https://m.edsoo.ru/ff0a740¢




21

Kunenwue. Y nenpHas Teruiora
napooOpa3oBaHUs U KOHICHCAITUH.
3aBHCUMOCTh TEMIIEPATYPhI KUTICHHS
OT aTMOC(EPHOTO JaBIICHHUSI

but6mmoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxuocTs Bo3ayxa. JlabopaTopHas
pabota Ne3 "Onpenenenue
OTHOCHUTEJIbHOM BJIaXKHOCTH BO3AyXa

n

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

23

Pemenue 3agau Ha onpeneneHue
BJIQYKHOCTH BO3/yXa

24

[TpuHIHTIBEI paOOTHI TEIIIOBBIX
neurareneif. [TapoBas TypOuHa.
JlBurarens BHYTPSHHETO CrOpaHUS

25

KIIJI TeroBoro aBuratess.
TennoBble ABUTATENN U 3allIUTA
OKpYXKaroIllel cpeabl

bubnuoreka [JOK
https://m.edsoo.ru/ff0a7c7¢c

26

3akoH COXPAHCHUSA U IIPCBPALLICHUA
OHCPTIHUH B TCIINIOBBIX IMPOHECCaxX

27

[ToaroToBKa K KOHTPOJIBHOM padboTe
o TeMe ""TennoBeIe IBICHUS.
N3MeHeHue arperaTHbIX COCTOSHUI
BenrecTna"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a8312

28

KoHnTtponbHas pabora 1o Teme
"TerutoBble gBieHuA. U3MeHeHnE
arperaTHbIX COCTOSIHMM BemecTna'

but6mmoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

DnekTpuzanus Ten. [[Ba pona
IIEKTPUICCKUX 3aPS/IOB

30

Ypok-uccnenoBanue "OneKTpusanusl
TeJI UHAYKIUEN U IIPH




CONPUKOCHOBEHUU"

B3anMozeicTBre 3apsyKEHHBIX TEIl.

bu6nuoreka [JOK

31
3axoH Kynona https://m.edsoo.ru/ff0a87e4
DNEKTPUUECKOE TOJIE.
1 HanpsiskeHHOCTB AJIEKTPUYECKOTO bub6muoreka [IOK
nons. [IpuHIMn cynepno3uuuun https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEH
Hocurenu snexTpuueckux 3apsiioB.
33 OnemeHTapHbIN 3apsan. CTpoeHue
aToMa
14 ITpOBOAHMKH U TUAIIEKTPUKU. 3aKOH bu6muoteka [{IOK
COXpaHEHUs JIEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3amay Ha npUMEHEHHE but6mmoreka [JOK
CBOWCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUH TOK, YCIOBUS €T0
36 CcylIecTBOBaHus. MIcTOUHUKN bubnnotexa LOK
Y ’ https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKA
37 JlelicTBUA 3JIEKTPUYECKOrO TOKA bubmmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JleiictBre
38 EKTPUYECKOTO MOJIS HA IPOBOJIHUKHI
U JTURJIEKTPUKU"
19 DIIeKTPUYECKUH TOK B METAIIIaX, bubnmnoreka [JOK
JKUJKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U €€ COCTaBHbIE
YacTH
41 Cwuna ToKa. bubmmoreka [JOK

JlaGopatopHas pabora N4

https://m.edsoo.ru/ff0a8bd6




"U3mepeHue u peryJIupoBaHue CHITBI
TOKA"

DNEeKTpUUECKOe HAMpsKEHHE.

BonbrmeTtp. Bu6 10K
nOIMoTEeKa
42 JlabopaTtopnas pabota Ne5
" patop p https://m.edsoo.ru/ff0a9%14
W3mepenue u peryiupoBaHue
HarpsokeHus"
43 CornpoTuBieHHE TPOBOTHUKA. bubnmoreka [JOK
VY ienbHOE COMPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota Ne6
"3aBUCUMOCTB 3JIEKTPUYECKOIO
44 COINPOTHUBJICHUS IPOBOJIHUKA OT €r0 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0aa738
JUTHBI, TUIOLIAU TOTIEPEYHOTO
cedeHus u matepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpsokeHus. 3akodH Oma 115 ydacTka bubmmorexa LIOK
p ' y https://m.edsoo.ru/ff0aa44a
nenu
JlaGopatopHas padota Ne8
"HccnenoBanue 3aBUCUMOCTH CUITBI
46 TOKa, 1 €ro uepes pe3nucTop, Ot bubamoreka LIOK
> AT pe3 b P, https://m.edsoo.ru/ff0aa04¢
CONPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs: Ha pe3ucrope”
47 [locnenoBarenbHOE U MapajielIbHOE
COETMHEHUS TIPOBOTHUKOB
JlaGopatopHnast pabota Ne9 "[IpoBepka
43 MpaBuJjia CJIOKEHUS HAIIPSHKEHUH TIPU bubnuoreka [JOK

NI0CJIEI0BATEIBHOM COEIMHEHNUN JIBYX
pe3ucTopoB”

https://m.edsoo.ru/ff0aaas58




49

JlaGopaTtopnas pa6ota NelQ
"I[IpoBepka mpaBuiia A CUIIbI TOKA
[pU MapajIeIbHOM COEAMHEHUN
pe3ucTopon”

but6mmoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemienue 3a1au Ha npUMeEHEHHE
3akoHa Oma 17151 pa3IuyHOro
COCTMHECHHUS TIPOBOTHUKOB

bubmmoreka [IOK
https://m.edsoo.ru/ff0aaf8a

51

Pabota 1 MOILITHOCTB AJIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenmna

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab124

52

JlabopaTtopHnas pabota Nell
"Onpenenenre paboOThl U MOITHOCTH
AIEKTPUUECKOTO TOKA"

bu6nuoreka [JOK
https://m.edsoo.ru/ff0ab3e0

53

DJeKTpUYecKre ey U MoTpeOuTenn
AIIEKTPUYECKOM SHEPTUU B OBITY.
Kopotkoe 3aMbikanue

bubnuoreka [JOK
https://m.edsoo.ru/ff0ab660

54

ITocTostHHBIE MAar"HuThbl, UX
B3aUMOJICUCTBUE

55

[ToaroToBKa K KOHTPOJIBHOM padboTe
1o TeMe "DIIEKTPUYECKHUE 3apsiibl.
3apsKEHHbIE Tela U UX
B3anMoiericTBud. IlocTOIHHBIN
AJIEKTPUYECKUM TOK"

56

KonTponbhas pabota no teme
"DneKTpuuecKue 3apsabl.
3apsKEHHbIE Tela U UX
B3auMoaencTBus. I10CTOSIHHBIH
aeKTpudecKkuid ToK" / Beepoccuiickas
poBepoyHas paboTta




57

Ypoxk-uccienopanue "M3yuenue
I0JIEH MMOCTOSTHHBIX MarHuToB"

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe nojie. MarauTHoe mnoJie
3eMiIH U ero 3HaueHue I )KU3HU Ha
3emiie

bubmuoreka [JOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTtena. MarauTHoe nosie
ANEKTPUYECKOT0 TOKa MaruutHoe
10JIe KaTyIIKHU C TOKOM

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

60

[IpuMeHeHue 31eKTPOMArHuTOB B
texHuke. JlabopaTopnas padora Nel2
"N3yueHue neicTBUSI MArHUTHOTO
0JIs1 Ha MPOBOJIHUK C TOKOM"

but6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DJEeKTPOIBUTATENb TOCTOSTHHOTO
Toka. Micnionb3oBanue
ANEKTPOJABUIATENIEH B TEXHUYECKUX
yCTPOHCTBAaX M Ha TPAHCIIOPTE.
Jlabopartopnast pabora Nel3
"KoHCcTpynpoBaHue 1 U3yyeHHe
paboThI AyIeKTpOoABUTATENS "

bubnuoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel @apazes. 3akoH
AJIIEKTPOMATHUTHON MHAYKIUH.

63

[IpaBuiio Jlenua

64

Dnektporereparop. CrocoOs
MOJTyYEHUS IIEKTPUIECKOW IHEPTHH.
DJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHEPrUu

65

[ToaroToBka K KOHTPOJIBHOM padboTe




1o TeMe "DJEKTpUYECKue u
MAarHUTHbBIE SIBJICHUS"

KonTponbHas pabota no teme

66 "DJIeKTpUUeCcKuEe U MarHUTHEIE 1 Bubmorexa IIOK
Tp" https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepHblii ypok. Pabota ¢ Tekctamu bu6mmoreka [IOK
67 1
o teme "TermnoBeie aBiaeHus" https://m.edsoo.ru/ff0acc5e
68 PesepHblit ypok. Pabota ¢ Tekctamu 1
o temMe "MarauTHele BiaeHus"
OBILIEE KOJIMYECTBO YACOB I10 68 13

[TPOTPAMME




9 KUIIACC

Konn4yecTBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie
Tema ypoxka KonTpoabHbl JlabopaTtopHble
n/n Bcero u3y4deHusi | oOpa3oBaTeJbHBIC
e padoThblI padoThI
pecypcsbl

) MexaHndeckoe ABUKECHUE. 1
MarepunanbHas TOYKa

) Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bubmuorexa [JOK
MEXaHHUYECKOTO IBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpAMOJIUHEITHOE | bubnuoreka [JOK
JBHUKCHHUEC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHoe npsMoiuHEeTHOE

4 nBrkeHne. CpeHsss U MTHOBEHHAs 1
CKOPOCTh

5 [IpsimonuHeitHOEe paBHOYCKOpPEHHOE | bubnuoreka LIOK
JBUOKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CxopocTh NpSIMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O JABH>KEHUSI. 1
I'padux ckopocTu
JlaGopatopnas pabota Nel

. "OnpeneneHyue yCKOpeHus Teia npu 1 ) bubnuorexa [IOK
PaBHOYCKOPEHHOM ABIXKEHHH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM mockoctn"

Q CBobonnoe nagenue ten. OnbITh |
lanunes

9 PaBHOMEpHOE NBMXXEHUE 10 1 bu6mmoreka [IOK
OoKpyxkHOCTH. [lepuon u yacrora https://m.edsoo.ru/ff0ael 76




oOparmienusi. JIuneitHas u yrimoBas
CKOpPOCTH

10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 Ilepsslii 3akoH HetoTona. BexTop bubnuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubnuorexa [IOK
PaBHOelicTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnuoreka [JOK
Cyneprniozunus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npuMEHEHUE Bbu6morexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bub6muoreka IIOK
15 Cua ynpyrocti. 3akon Tyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuna
YIOPYTrOoCTH»
17 JlabopaTtopHnas pabota Ne2 bubnmnorexa [JOK
«OrnpeneneHue KeCTKOCTH MPY>KUHBD) https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
1
8 Cuna Tpetis https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mmo teme «Cuia Bbu6mmoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
JlaGoparopnas paboTa Ne3
20 "On I; enI::HI/Ie I1103(1)(1)1/1 WEHTA bubmoreia LHOK
pea " t https://m.edsoo.ru/ff0af8be
TPEHUS CKOJIBKEHUS
Pemenue 3agau o reme "3akoHbI
bubmuoreka [JOK
21 Herorona. Cuna ynpyroctu. Cuina

TpeHus"

https://m.edsoo.ru/ff0afb8e




Cuia TSOKeCTH U 3aKOH BCCMHPHOTO

22 TATOTEHUS. Y CKOpEeHNE CBOOOIHOIO bubmorexa LIOK
) P https://m.edsoo.ru/ff0af044
najgeHus
VYpok-koupepenius "JIBuxeHue Te
BOKPYT I'PaBUTAIMOHHOTO IIEHTPA
3 (Conneunas cucrema). ['amakTuku"
Pemenue 3agau no teme "Cuna
TSYKECTU U 3aKOH BCEMUPHOTO
TArOTeHUs"

24 [IepBast kocmMu4eckas CKOPOCTb. bubnuorexa [JOK
HeBecoMocTh 1 meperpysKku. https://m.edsoo.ru/ff0af5f8
Pemenue 3agau no reme: «Bec Tena.

25 Bec Ttena aBmxymierocs c bubmmorexa [JOK

Y https://m.edsoo.ru/ff0af33c
YCKOPEHUEM
PaBHOBeCHE MaTEepUAIBHON TOYKH.

2% AOGCOTIOTHO TBEPAOE TETO. bubnmnoreka [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPALLEHUs

27 MowmeHT cuinsl. LleHTp TsKECTH

)3 Pemenne 3amau nmo treme "MoMeHT bu6mmoreka [IOK
cunbl. LleHTp TsKECTH" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

29 o TeMe "MexaHn4YecKoe ABMKEHUE bubmorexa LOK

N | ' https://m.edsoo.ru/ff0b0408
B3anmopeiictBue ten
Konmponvuaa pavoma Nelnio teme
30 "MexaHN4eCcKOe IBIKEHNE bubmmorexa HOK
. | ’ https://m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bubnuorexa [IOK




COXPaHEHHUS UMITyIIbca. YTIPYTOe U
HEYINpPYroe B3aMMOAECHCTBHUE

https://m.edsoo.ru/ff0b07fa

Perenne 3agaua mo reme "3akou

bub6muoreka IIOK

32 COXpaHEHUs UMIyJibca" https://m.edsoo.ru/ff0b096¢
1 Ypok-koHpepeHuus "PeakTuBHOE
JBUKEHHE B IIPUPOJIE U TEXHUKE"
34 Mexanudeckas paboTa U MOIIHOCTh ngﬁ;ﬁfggggﬁif 0b0asd
35 Pabota cHIIBI TSHKECTH, CHITBI bu6mmoreka [JOK
YIPYTOCTH U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabora Ned
16 «Omnpenenenue pabOThl CUIIbI TPEHUS
MIPU PABHOMEPHOM JBHXKEHUU Teja 1Mo
TOPU30HTAIILHON TOBEPXHOCTHY
17 CBsi3b DHEprUH U PaOOTHI.
[MoTennmanpHas SHEPTHS
13 Kunernueckas sueprus. Teopema o bubnuorexa [IOK
KUHETUYECKON SHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUU B
MEXaHHUKe
40 JlabopaTtopHast pabota No5 «3yuenue bubnunoreka [JOK
3aKOHA COXPaHEHUS YHEPTUN https://m.edsoo.ru/ffOb12fe
A1 Konumponvuaa paboma No2 nio teme: bubmuoreka [JOK
"3aKOHBI COXpaHEHUS B MEXaHUKeE.". https://m.edsoo.ru/ff0b1858
4 KonebaTenpbHOE TBMIKEHUE U €TI0 bu6mmoreka [IOK
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b20£0
43 3aryxaromye KojaeoaHus.




BBIHY)K,I[CHHBIG konebanus. Pe3oHanc

44

MareMaTHuecKkuil ¥ py>KUHHBINA
MasTHUKU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b197a

45

VYpok-uccnenoBanue «3aBUCUMOCTh
repuo/ia KojiedbaHuM OT )KECTKOCTH
NPY>KUHBL X MACCHL IPy3a»

46

[IpeBpaienue sHepruu npu
MEXaHUUYECKUX KOJeOaHuIX

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

47

JlaGopatopHas pabota Ne6
«OmnpezeneHue 9acToTH ¥ Neproaa
KoJieOaHU MPY>KUHHOTO MAasITHUKA

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

48

JlaGopaTtopHas pabota Ne7 «IIpoBepka
HE3aBUCHUMOCTH TIEpHoJIa KoJIeOaHMit
rpy3a, MOJIBEHICHHOTO K HUTH, OT
Macchl rpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Mexaunueckue BoiaHbL. CBOWCTBA
MeXaHH4eCcKUX BOJH. [IpogosbHbIE 1
TOTEPEYHBIE BOJTHBI

50

VYpok-koHpepeHnuus "MexaHuueckue
BOJIHBI B TBEPJOM TEIIE.
CelicMnueckue BOJIHBI"

51

3Byk. Pacnipoctpanenue u orpaxkeHue
3ByKa

52

Ypok-uccienoBanue "Habmonenue
3aBHUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThI"

53

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca




Ypok-koHpepeHus "YIbTpa3ByK U

bubmnoreka IIOK

54
nH(]pa3ByK B MPUPOJIC U TEXHHUKE" https://m.edsoo.ru/ff0b25{0
[ToaroroBka Kk KOHTPOJILHOM paboTe
55 o TeMe " MexaHnuueckue KoneOaHus
1 BOJIHBI"
56 Koumponavnas paooma no meme 3" Bbu6mmoreka [JOK
Mexaandeckne KoneOaHus 1 BOJHBI" https://m.edsoo.ru/ffO0b2abe
57 DIEeKTPOMarHuTHOE T0JIe.
DNEeKTPOMarHUTHbIE BOJIHBI
58 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH bubmmorexa [JOK
P https://m.edsoo.ru/ff0b2fe6
Ypok-konpepennus "lkana
59 3JIEKTPOMATrHUTHBIX BOJIH. bubnuoreka [IOK
Hcnons3oBaHue dJ€KTPOMArHUTHBIX https://m.edsoo.ru/ff0b2c6¢
BOJIH JIJIs COTOBOM CBsI3U"
JlaGopatopHas pabota Ne9 "
60 N3ydenue cBoiicTB
3J€KTPOMArHUTHBIX BOJIH C TOMOIIBIO
MoOmIIBHOTO TenedoHa"
Pemenue 3anay Ha onpe/eneHme
61 YacTOThI U IJIUHBI 3JIEKTPOMArHUTHOM bubnmorexa [JOK
P hitps://m edsoo.ru/ff0b31d0
BOJIHBI
DneKTpoMarHuTHasi Ipupoja CBeTa.
62 CxopocTth cBeTa. BoimHOBBIE CBOMCTBA bubmorexa HOK
p ’ https://m.edso0.ru/ff0b3658
cBeTa
Hcrounuku ceeta. [IpsmonuneitHoe
Bbu6mmoreka [JOK
63 pacnpocTpaHeHUE CBETA. 3aTMEHUS

Comnnua u JlyHst

https://m.edsoo.ru/ff0b38c4




bu6mmoreka [IOK

64 3aKOH OTpaX€HUsI CBETa. 3epKajia.
p p https://m.edsoo.ru/ff0b3aca
65 Pewrenue 3ana4 Ha IpUMEHEHUE bubnuoreka [IOK
3aKOHA OTPAXKEHUS CBETA https://m.edsoo.ru/ff0b3c5c
66 [Ipenomnenue cBera. 3akOH
MpEeJIOMIICHUS CBETa
67 Pemienue 3amad Ha nmpeoMIIeHHE
cBeTa
[TonHO€ BHYTpEeHHEE OTpaXKEHUE
ceeta. Mcroap30BaHue MOJHOTO bubmuoreka [JOK
68
BHYTPEHHETO OTPaXKCHUS B https://m.edsoo.ru/ff0b3f2¢c
ONTHYSCKUX CBETOBOJIAX
JlaboparopHuas pabora NelO
"UccnegoBanue 3aBUCUMOCTH yTJia
69 MIPEJIOMJICHUSI CBETOBOTO JIy4a OT yTJia bubmorexa LHOK
P " 4 Y https://m.edsoo.ru/ff0b444a
MaJIeHus1 Ha TPaHUILIe "BO3TyX-
crexso""
Bbu6moreka [JOK
70 JIunzel. OnTHYeckas cujia JUH3BI
https://m.edsoo.ru/ff0b4206
bub6muoreka IIOK
71 [TocTpoenne n300pakeHU B IMH3aX
p p https://m.edsoo.ru/ff0cOa7e
JlabopaTtopHas pabota
7 Nel1"Omnpenenenue GokycHOTO bubnmoreka [JOK
pacCTOSIHUS U ONITUYECKOMN CUJIIBI https://m.edsoo.ru/ff0b4684
cobuparomiei TUH3b1"
7 VYpoxk-koH(pepenuus "OnTuyeckue
JMH30BBIE TPUOOPHI"
74 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK




3penue Ypok-KoHpepeHus
"IledexTsl 3penus. Kak coxpaHuTh
3penue"”

https://m.edsoo.ru/ff0c0f4c

PaznoskeHne 6eoro cBeTa B CIIEKTP.
Oneitel HetoTona. Coxxenue

bu6mmoreka [JOK

75
CIIEKTpaJbHBIX IIBETOB. [(ucnepcus https://m.edsoo.ru/ff0cOe2a
CBeTa.
VYpok-nipaktukym "BoaHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepenus u quppakuus”
JlaGopatopnas padota Nel2" OnbITsl
10 Pa3JI0KEHUI0 OEIoro CBeTa B
77 CIIEKTP U BOCIIPUATHIO LIBETA bubmmorexa [JOK
p P . https://m.edsoo.ru/ff0c12a8
MPEAMETOB MPU UX HAOITIOACHUH
gyepe3 [BETOBbIC (GUIBTPHI"
7 [ToaroroBka Kk KOHTPOJILHOM paboTe
no Teme " CBeTOBBIC SABJICHUS"
79 Konumponvuaa paboma No4 bu6mmoreka [IOK
"CBeTOBbIC SIBJICHUS" https://m.edsoo.ru/ff0c144c
20 OmnsiTel Pesepdopaa u rianerapHas bubmuorexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c1550
81 [Toctynatel bopa. Mozaens aroma bubnmoreka [JOK
bopa https://m.edsoo.ru/ff0c1672
Hcnyckanue u noriouieHue cBera
82 aromMoM. KBaHTbl. JIuHeiuaTsie bubmmorexa [IOK
’ ’ https://m.edsoo.ru/ff0c18ac
CIEKTPhI
23 Ypoxk-mipaktukym " Habmoaenue bubnmnoreka [JOK

CIEKTPOB UCITyCKaHUS"

https://m.edsoo.ru/ff0clal4




bu6mmoreka [IOK

84 P &

AAHOAKTHBHOCTS 1 €€ BIAPT https://m.edsoo.ru/ff0c1b4a

25 CrpoeHue aTOMHOTO siipa.

Hyxnonnas moznens

26 PannoaktuBHBIE TpEBpaLICHUS. bubnuoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0c2126
JlabopaTtopHas pabota

87 Nel3«3yuenune TpeKoB 3apssKEHHBIX bubmorexa HOK

R Y P p https://m.edsoo.ru/ff0c1¢c58
YaCTHI] IO TOTOBBIM (poTorpadusimy
Pemenue 3agau no teme: bubnnoreka [JOK

88 " "

PannoaktrBHBIE IPEBpALLICHUS https://m.edsoo.ru/ff0c1d7a

89 [lepnon nonypacnana
Vpok-koH(peperuus "PaanoakTUBHEIE

90 1/13IjI ‘leHI/I}(Ib Bpn HUpOJAE, MEAULIMHE bubnmorexa [JOK

y . PHPOAE, MEAHIIHE, https://m.edsoo.ru/ff0c1e88
TEXHUKE
S nepHbie peakyu. 3aKOHBI

91 COXpaHEHUs 3apsI0BOIO U MacCOBOIO
qucen

9 DHeprus CBA3U aTOMHBIX sifiep. CBs3b bubnuorexa [IOK
MAacChl U DHEPTUU https://m.edsoo.ru/ff0c223e

93 Pemenue 3amau o reme "AnepHeie
peakiun"

94 Peakuuu cunTesa u neneHus saep. bubnuoreka [JOK
Ucrounuku sueprun CoiHIA U 3BE3]T https://m.edsoo.ru/ff0c245a
Ypok-koudepenuus "Anepnas

95 sHepreTuka. JleicTBus bubnuorexa [JOK

PaaMOaKTUBHBIX U3JTyUYE€HUH HA JKUBBIE
opraHu3msl"

https://m.edsoo.ru/ff0c2572




96 [ToaroroBka Kk KOHTPOJILHOM paboTe 1 bubnuorexa [IOK
no teMe "KBaHTOBEIE ABJIEHN." https://m.edsoo.ru/ff0c2a22
97 Konmponavnasa paboma Ne5 110 Teme | bub6muoreka IIOK
"KBaHTOBEIE SIBICHU." https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, 06061meHue. Padota ¢
98 TEKCTAMHU 10 TeMe "3aKOHEBI 1 bubmotera [IOK
" https://m.edsoo.ru/ff0c2¢52
MEXaHUKHA
[ToBTopenue, 06o0mmenue. Permenne
99 ACYETHBIX U KAYECTBEHHBIX 34124 110 1 bubmotera [JOK
p a https://m.edsoo.ru/ff0c2d6a
teme "TeruoBbie mporecch”
IToBTopenue, o0o0meHue. Perenne
100 pacueTHBIX M Ka4eCTBEHHBIX 3a]1a4 IO | bu6mmoreka [JOK
teme "KIIJ] TemnoBEIX ABHTaTEICH B https://m.edsoo.ru/ff0c2e82
JJIEKTPOYCTaHOBOK."
[ToBTOpenue, o600menue. Pabora ¢
101 texctamu 1o teme "Komebanus u 1 bu6morexa TIOK
" https://m.edsoo.ru/ff0c3044
BOJIHEI
[ToBTOpenue, o600menune. Pabora ¢
102 TekcTaMu 1o TeMe "KBantoBas 1
e
OBIIEE KOJIMYECTBO YACOB I10 102 12

ITPOTPAMME







ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUSI

7 KIIACC

Kon
NpPOBEPSIeEMOr0
pe3yJbTarTa

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHO MPOrpPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pasiindaTh ABJICHHA I10 OIMHMCAHUIO HUX XaAPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacrno3HaBaTh IPOSIBICHUE W3YYEHHBIX (PU3MUYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKue SBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIIEIATH

CYILECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBICHUI

1.4

ONUCBHIBATh HW3yYEHHbIE CBOWCTBA Tel WU (PU3NUECKHE SIBJICHUS,
UCTONB3yd (U3MYECKHe BEIMYUHBI, INPH ONHCAHUU TMPABUIBHO
TpakToBaTb (U3UYECKUH CMBICI HCIOJNb3YyEMbIX BEJIMYUH, UX
0003HaYeHMS U eIMHHIIBI (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIBI,
CBA3BIBAIOIIME JAaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh  TpapUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIUINH

1.5

XapaKTCpPU3oBaThb CBOICTBa TCII, (I)I/I3I/I‘-IGCKI/I€ SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Yysd H3Y4YCHHBIC 3aKOHBI, IIpU J3TOM JdaBaTb CJIOBECHYIO
q)OpMyJII/IPOBKy 3aKOHa MW  3aIlMCbhiBaTb €TI0 MAaTCMaTUYCCKOC

BBIPA)KCHHE

1.6

OOBACHITh (PU3MUECKHUE SIBJICHUS, TIPOILECCH M CBOMCTBA TEJ, B TOM
yucjie W B KOHTEKCTE CHUTyallUd MPaKkTUKO-OPUEHTHUPOBAHHOIO
XapakTepa: BBIABIATh NPUIYUHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUECKUX SBICHUH, (DU3MUECKHUX 3aKOHA WIIH

3aKOHOMEPHOCTHU




1.7

pemaTh pacyéTHbIC 3a7a4l B 1 — 2 NEHCTBHS, MCIONB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBAIONTNE (DM3MUYECKUE BETUYHHBI: HA OCHOBE aHAN3a
YCIIOBHSI  33J]aydl  3allUChIBATh KPAaTKOE YCIIOBHE, IMOJICTABIIATH
(busznyeckre BeIUYUHBI B POPMYIIBI U IPOBOJUTH PACUETHI, HAXOUTH
CIIPAaBOYHEBIC NJAaHHBIC, HCO6XOI[I/IMBI€ AJI peHICHUA 3aaa4, OICHHUBATDH

PCATUCTUIHOCTD HOJIy‘ICHHOfI (1)I/I3I/IIIGCKOI71 BCINYHMHBI

1.8

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEUIUTh MPU HOMOIIH
(U3HYECKUX METOJOB, B OIHCAHWW WCCIICJIOBAHHUS  BBIICIATH
MpoBepsieMoe  MpeAnoiokeHue  (TUIoTe3ly),  pasiudarb U
MHTEPIPETHPOBATh MOJYYCHHBIH pe3yJabTaT, HAXOAUTh OIIMOKH B

XOJE€ OIIbITa, A€JIaTh BBIBOJLI I1IO €TI0 PE3yJIbTaTaM

1.9

INPOBOANUTH OMNBITHI 1O HAOMIOACHUIO (U3UYECKUX SIBICHUH WIN
¢usnueckux  CBOMCTB  Ten:  (OpMymMpoBaTh  MpOBEpSEMbIe
MPEIINONIOKEH!s, CcOOMpaTh  YCTAaHOBKY M3  TPEIJIOKESHHOTO

O6OPYI[OB3.HI/I$I, 3allMChIBATh XO/J OIIbITAa U (I)OpMyJ'IPIpOBaTB BbIBObI

1.10

BBITNIOJHATh NPAMBIE MU3MEPEHHSI C HCIIOJIIB30BAHMEM AHAJIOIOBBIX H
uu(poBbIX MPUOOPOB, 3aIUCHIBATh IOKa3aHUS MPUOOPOB € YUYETOM

3aJJaHHOM a0COTIOTHOMN MOTPEIIHOCTH U3MEPEHU I

IPOBOJUTH  MCCJIECIOBAHWE  3aBUCUMOCTH  OIHOH  (U3MYECKOil
BEJIMYMHBI OT JAPYroil C MHCIONb30BAaHUEM TMPSAMBIX HW3MEPEHHI,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIENOBaHUs, COOMpaTh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIeAys NPEIJIOKEHHOMY IUIaHy,
(bukcupoBaTh pPE3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3UUECKHX
BEJIMYHMH B BUJIE IPEUIOKEHHBIX TaOIUI] ¥ TpaUKOB, AeTaTh BHIBOIBI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

IMPOBOAWTE KOCBCHHBIC HN3MCPCHUSA (1)I/I3I/I‘—IGCKI/IX BCJIIMYHH, CJICaysd
npennomeHHoﬁ HHCTPYKIHU: IIPU BBIITOJHCHUU I/I3MepeHHI>'I CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUC HCKOMOM

BCIINYHHBI

1.13

CO6J'II-O,Z[8_TL IpaBujIa TCEXHUKU 0e30macHOCTH npu pa60Te C

nabopaTOpHBIM 000pyI0BaHHEM

1.14

YKa3blBaTh MPHUHIUNBI  JCHCTBUS TNPHUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpHU30BaTh MPUHLMINBI JEUCTBUS HM3YyUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO HX OMHCAHUS,

WCIOJIb3YSl 3HAHUS O CBOMCTBAX (U3MYECKUX SIBICHUN U




HCO6XO,Z[I/IMBIC (1)I/I3I/I‘IGCKI/IG 3aKOHbI 1 3dKOHOMCPHOCTHU

1.15

NPUBOANUTH TNpHUMEPHl (HAXOAUTH MH(MOpMAIMIO O MpHUMEpax)
MPAaKTUYECKOTO UCTIOIH30BaHUS (PU3NIECKUX 3HAHUI B MOBCEIHEBHOM
KU3HM A obecriedeHus 0€30MacHOCTM MpH  OOpallleHUH C
npubOpaMu U TEXHUYECKHMMHU YCTPOUCTBAMH, COXPAHEHUS 3I0POBbS U

COOJTIOICHNSI HOPM HKOJIOTMYECKOTO TIOBEICHHUS B OKpY Karollel cpee

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHGpOpManuu B ceTu MHTepHET B
COOTBETCTBUM C 3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMCIOIIMXCS 3HAHUM W MyTEM CPAaBHEHHS Pa3IUYHBIX HCTOYHUKOB
BBIICTISITh MH(POPMAIINIO, KOTOpas SBISETCS MPOTHBOPEUYUBON WU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0JIb30BaTh npu BBITIOJTHEHUH y4eOHBIX 3a/IaHUI
HAyYHOTIOMYJISAPHYIO  JIUTEpaTtypy  (U3UYECKOTOo  COAEpIKaHMS,
CIpaBOYHBIE MaTepuaibl, pecypcbl ceTu MHTepHeT, BiaaeTh
npuéMaMH KOHCTIEKTUPOBAHUS TEKCTa, IpeodpazoBaHusl HH(OpMALIUU

13 O/IHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE M YCTHBIE COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMaUu (PUINIECKOTO
COJIep>KaHusl, B TOM 4HCJe MyOJIMYHO JeNaTh KpaTKhe COOOIIECHUs O
pe3yibTaTax IPOEKTOB WM Y4YE€OHBIX HCCIEIOBAHUM, TPH STOM
IrPaMOTHO UCHOJb30BaTh M3YyUEHHBIM MOHSATHIHBIA ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIIUCH

1.19

MIPY BBITIOJTHEHUN YYEOHBIX MPOCKTOB M UCCIIETOBAHUN pacTpeaesTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C ITOCTABICHHBIMU 33Ja4aMH,
CIIEIUTh 32 BBINIOJHEHHWEM IUIAHA JEWCTBUM, AJEKBATHO OLICHUBATH
COOCTBEHHBIH BKJAJ B JCSATENBHOCTb TPYMIbI, BBICTPAWBAThH
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHE

OKPY>KaIOIINUX

8 KVIACC

Kon
MpoBePSIEeMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BaTh IOHATHA




1.2

pasiindaTthb ABJICHHA I10 OIMHMCAHUIO HUX XAPAKTCPHBIX CBOWMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/I3I/I‘-IGCKOC SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHUE M3YYCHHBIX (PHU3MUECKUX SIBICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUECKue sBICHUS B MPUPOJE,
IIPU 3TOM TEPEBOAMTH MPAKTUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATH

CYILECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBICHUI

1.4

ONUCBHIBATh HM3yYEHHBIE CBOWCTBA Tel W (PU3NUECKHE SIBJICHUS,
UCTONB3ysd (U3MYECKHe BEIMYUHBI, INPH ONHCAHUU TMPABUIBHO
TpakToBaTb  (PU3MYECKUI  CMBICI  HCHOJB3YEMbIX  BEJIHUYUH,
0003HaYeHMS U eIMHHILIBI (PU3NYECKUX BEIUYHMH, HAXOAUTh (POPMYIIBI,
CBSA3BIBAIOIIME JAHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTh  TpaUKH  H3YYEHHBIX  3aBUCHUMOCTEH

(U3HYECKUX BEIUINH

1.5

XapaKTCpU3oBaThb CBOICTBa TCII, (I)I/I3I/I‘-IGCKI/I€ SABJICHUS W IIPOLICCCHI,
HCIIOJIB3Yysd HM3Y4YCHHBIC 3aKOHBI, IIpU J3TOM JdaBaTb CJIOBECHYIO
q)OpMyJII/IPOBKy 3aKOHa MW  3aIlMCbhiBaTb €I0 MAaTCMaTU4YCCKOC

BBIPA)KCHHE

1.6

OOBACHTH (PU3UYECKUE TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:
BBISIBIIATh TPUYMHHO-CJICJCTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 |
— 2 JIOTMYECKMX IIaroB ¢ MOMOIIbl0 1 — 2 HM3y4YeHHBIX CBOWMCTBA

¢bu3nUecKkux ABICHUN, GPU3NIECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemare pacy€THblE 3a7aud B 2 — 3 JIEHCTBUS, UCIIONIB3Ys 3aKOHBI U
(dbopMyIibl, CBsI3bIBatOLINE (PU3UYECKHE BETUYMHBI: HA OCHOBE aHaJn3a
YCJIOBHMS 33/1a4¥l 3aIlIUCBIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JNaHHBIX JJIs pelIeHUs 3a/Ja4yd, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HEoOXoAuMBbIe i €€ pelleHus], MPOBOAUTh PacuéThl U CPAaBHUBATH
MOJyYeHHOE 3HaueHWe (U3MYECKOW BETUYMHBI C W3BECTHBIMU

JaHHBIMH

1.8

pacnio3HaBaTb HpO6JICMBI, KOTOPBIC MOKHO pPCIINTbL IIPpHU ITOMOIIU
(bl/ISI/ItICCKI/IX MCTOOOB, UCIIOJIB3Ys OIMMMCAHUC UCCIICAOBAHNA, BIACIIATH
IIPOBEPAEMOC MPCAINOTIOKEHUC, OLCHUBATH IIPABUIIBHOCTH IIOpAAKA

MMPOBCACHUA UCCIICAOBAaHNA, ACJIaTh BBIBOABI

1.9

IMPpOBOAWUTL OIIBITHI 11O HaGJIIO[[eHI/IIO d)HSI/I‘ICCKI/IX SIBJICHUM WU

(U3MYECKUX  CBOWCTB  Tel:  (opMynHpoBaTh  TPOBEpPsSEMbIC




MMpCAITOJI0KCHUA, CO6I/IpaTL YCTAaHOBKY u3 MMpCaJIOKCHHOT'O

000pyI0BaHUS, OIMCHIBATH X0 OMBITa U (POPMYITUPOBATH BHIBOJIBI

1.10

BBIIIOJHATE IMPAMBIC H3MCPCHUSA C HCIOJb30BAHUECM aHAJIOIOBBIX
HpI/I60pOB 1 JaT4YUKOB (bHSI/I‘IGCKI/IX BCJIMYMH, CPABHHUBATH PE3YJIbTAThI

M3MEpEHU ¢ y4€TOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH

NPOBOJUTH  HMCCJIECIOBAHWE  3aBUCUMOCTH  OIHOH  (U3UYECKOi
BEJIMYMHBI OT JAPYIrOM C HCIOJB30BAHUEM MPSIMBIX W3MEPECHUN:
IUIAaHUPOBaTh HCCJIEIOBAHUE, COOMpaTh YCTAaHOBKY M BBIIOJHSATH
U3MEpeHUs, CcleAys IpeaJio)KEHHOMY  IUIaHy, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBHCMMOCTH B Buie TalOaull U rpaduKoB,

ACJIaTh BBIBOJLI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

IIPOBOANTH KOCBCHHBIC N3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIMYHNH:
IUIAHUPOBATb U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIBHYIO YCTAHOBKY,
CJICays HpeﬂHO)I(eHHOﬁ HHCTPYKIIMU, W  BbIYUCIATH 3HAYCHUC

BCJIIMYHUHBI

1.13

CO6J'II-OI[aTB InpaBuja TEXHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOpPHBIM 000pyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUNBI JIEHCTBUA W3yYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HX ONMCAHUA, HCIIONB3Ys
3HAHUS O CBOMCTBaxX (PU3MYECKUX SBICHHUM U HEOOXOIUMbIE

(u3nyecKkre 3aKOHOMEPHOCTH

1.15

pacmmo3HaBaThb MPOCTHIC TEXHUYCCKHUC yCTpOfICTBa U U3MCPUTCIILHBIC
HpI/I60pBI o CXeMaM U CXEMATUYHBIM PpHUCYHKaM, COCTABJIATbL CXCMbI
QJICKTPHUICCKUX ueneﬁ C TMOCJICAOBATCIIbHBIM W IMAapaJlJICJIbHBIM
COCANHCHHUCM 3JICMCHTOB, pasjiuas YCJIIOBHBIC 0003HaYEHHS

QJICMCHTOB JJICKTPHUYCCKUX nernei

1.16

MPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
IIPAKTUYECKOI'0 UCMOJIb30BaHUS (PU3NYECKUX 3HAHUI B OBCEIHEBHOM
KU3HU JIsi  o0ecmedeHuss OE30MacHOCTH TMpU  OOpalieHuH ¢
nprOOpaMH W TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS H

CO6J'II-O,[[€HI/IH HOPM 35KOJIOTHUYCCKOT'O ITOBCACHHUA B oxpyxcalomeﬁ cpene

1.17

OCYIIECTBIIATh MOUCK MH(OpMAIK (PU3NIECKOT0 COJCPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENbHBIX HMCTOYHUKOB BBIIEIATH HMH(DOpMAIUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HETOCTOBEPHOM




1.18

UCMOJb30BaTh IPU  BBINOJHEHUMM Y4YEOHbIX 3aJaHMA  Hay4dHO-
MOMYJISIPHYIO JINTEPATYpPy (PU3UYECKOTO COJepKaHUs, CIPaBOYHBIE
MaTepuaibl, pecypcsl cetu HrepHer; Binajgers npuémMamu
KOHCIIEKTHPOBAHMs TEeKCTa, MpeoOpa3oBaHus MHPOPMALIUU U3 OJHOM

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBCHHBIC MMCEMEHHBIC M KpaTKUE YCTHBIC COOOIICHHUS,
0000mmas uHGOpPMALMIO U3 HECKOJIBKHX HCTOYHHKOB (DHU3HUECKOTO
COJIEp’KaHWsl, B TOM YHCIIE MyOJMYHO TPEICTABISITH PE3yJIbTaThI
MPOCKTHOM WJIM HWCCJIEAOBATEIIbCKOW JIEATEILHOCTH, TIPH ITOM
IPAaMOTHO HCIIOJIB30BaTh H3YYEHHBIM NOHATUMHBIA amnmapar Kypca

(bU3HKH, COMPOBOXKIATH BHICTYIICHUE MPE3eHTAIUeH

1.20

IIPYU BBIIIOJHEHUH Y4YEOHBIX NPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
MIPOIIECCOB pacHpeaessTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CIEIWTh 3a BBIIIOJIHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITEIBbHOCTb TIPYMIbI, BBICTPAaWBATh
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBHE,  IpOSABISAL  TOTOBHOCTb

pa3pemath KOHQIUKTHI

9 KVIACC

Kon
MpoBepPseMoOro
pe3yJjabTaTa

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI OCBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 0011Iero0 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pa3jindaTth SABJICHUA II0 ONHMCAHUIO HUX XAPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~ICCKOG SIBJICHUC

1.3

pacrno3HaBaTh IPOSBIEHUE W3YYEHHBIX (U3UUYECKUX SBJICHUH B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NUecKue sBICHUS B MPHUPOJE,
IIPU 3TOM TMEPEBOAMTH MPAKTHYECKYIO 33/1a4y B Y4eOHYIO, BBIICIATH

CYIIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) (PU3HUECKUX SIBICHHUI

1.4

OIIUCBbIBATb H3YYCHHBLIC CBOMCTBA Tel WU (bI/ISI/ILICCKI/Ie SIBJICHHA,
HCIIOJIb3YyA q)mnqecxne BCJIMYWHBI, HpPU OINMUCAHUU T[IPABUIIBHO
TPAKTOBATbH (1)PI31/I'—IGCKPII>1 CMBICJI HCIIOJIB3YEMBIX BCJIINYHH,

0003HaYCHUS U CAMHUIIbI (I)I/I3I/I‘{eCKI/IX BCJIIMYMH, HAXOAUTH (I)OpMy.HBI,




CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEJIMYMHY C JAPYTUMHU
BEJIMYMHAMH, CTPOUTH  TpapuKHd  H3YYEHHBIX  3aBHUCHUMOCTEH

(hbUBUYECKUX BETHMYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3MUYECKUE SBIICHUS U IPOLECCHI,
HCIOJIb3YSl H3YYEHHBIE 3aKOHBI, IIPU O3TOM J1aBaTh CIIOBECHYIO
GOpMYITHUPOBKY 3aKOHa M  3alHMCHIBaTh €r0 MaTeMaTU4ecKoe

BBIPAKCHUC

1.6

OOBSICHATh (PU3NUECKUE MPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHUTyallud IPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISATh IPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsCHEHHE U3 2
— 3 JIOTMYECKUX ILIAroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBA

(1)I/I3I/ILICCKI/IX HBJ'ICHI/II‘/'I, (1)I/IBI/ILICCKI/IX 3aKOHAa UK 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHble 3a7aud (OomMparolmuecs Ha cucremy u3z 2 — 3
YPaBHEHMI), HUCHONB3YSd 3aKOHBl M  (OPMYJBI, CBS3BIBAOIIHEC
¢u3nyeckue BEIMUYMHBI: Ha OCHOBE aHalM3a YCIOBMS 3a/ladyd
3allUChIBaTh KPAaTKOE YCIOBHE, BBIABIATH HEIOCTAOIINE WIH
M30BITOYHBIE JaHHbBIE, BBIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOUMbIE
JUI pelleHus, MPOBOAMTH pacuéThl U OLEHHMBATH PEATUCTHUYHOCTD

MOJTYYEHHOTO 3HaYeHHS (PU3NIECKON BETUUNHBI

1.8

pacro3HaBaTth NpPOOJIEMBbI, KOTOPbIE MOXKHO PELIMTh HpU IOMOIIU
(GU3MYECKUX METOOB, MCIOJb3Ysl ONMCAHUE MCCIICIOBAHUS, BBIIEIATH
IIPOBEPSEMOE IIPEAIIOIO0KEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEACHHUS UCCIIEAOBAaHUA, J€laTh BbIBOJbI, HMHTEPIPETUPOBATH

PC3YyJIbTAThI Ha6HIOI[eHHﬁ " OIIBITOB

1.9

MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUECKUX SIBICHUH WU
(bu3NYECKUX CBOWCTB TEJI: CAMOCTOSITEIbHO COOMPATh YCTAHOBKY M3
n30bITOYHOrO Habopa 00OpyJIOBaHMS, ONMUCHIBATH XOJ OMBITA U €ro

pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEPUI0 MPSMBIX H3MEpPEHU,
OTpelieisisi CpelHee 3HaueHHe H3MepseMoil Beln4HuHbI ((POKyCHOE
paccTosiHue coOuparoiield JUH3bI), 00O0CHOBBIBATH BBIOOpP crocoba

HU3MEPEHHS (M3MEPUTEIBHOTO MprUOopa)

IpoOBOAUTL HCCIICAJOBAHUC 3aBUCHUMOCTEH (1)I/I3I/I‘leCKI/IX BCINYHNH C
HCIIOJIb3OBAHHUECM TIPAMBIX H3MepeHHﬁI IIaHUPOBATHL HCCIICAOBAHUC,

CaMOCTOSITEJIbHO COOUpaTh YCTAHOBKY, (DUKCHUPOBATHh pPE3YJIbTaThl




HOHy‘IGHHOﬁ 3aBUCHUMOCTH (bHSI/I‘IGCKI/IX BCJINYHMH B BHJIC Ta6J'II/ILII/I

Fpa(bI/IKOB, ACJIaTh BBIBOALI 11O PE3YyJIbTaTaM UCCICAOBAHHUA

1.12

IIPOBOAWTH  KOCBEHHBIE  M3MEPEHMsS]  (PU3MYECKUMX  BEJIUYMH:
IUIAHUPOBATh MU3MEPEHHsI, COOUPATh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBINOJHATH HW3MEPEHHUs, CIeays IPEUIOKEHHOM WHCTPYKLMH,
BBIYMCIISITH 3HAYEHWE BEIMYMHBI M AHAJIW3UPOBATH IOJyYECHHBIE

PE3YJIbTATHI C y‘léTOM 3aJJaHHOMH IOT! PECIIHOCTH I/ISMepeHI/Iﬁ

1.13

CO6J'IIO,Z[aTL npaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOpPHBIM 000PYy10BAaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKU H3YYEHHBIX (PU3MUECKHX MOJIENEH:
MaTepHualbHask TOYKa, a0COIOTHO TBEPIOE TEJIO0, TOUCUHBIH UCTOYHHUK
CBE€Ta, JyY, TOHKas JIMH34, IUIAHETapHas MOJENb aTOMa, HYKJIOHHas

MOACJIb aTOMHOTI'O sAJIpa

1.15

XapaKTepu30BaTh MPUHIUMBI JIEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUSA, HCIIONb3YS
3HaHUS O CBOMCTBaX (U3MYECKUX SBJICHUM U HEOOXOIUMBbIE

(1)I/ISI/II-ICCKI/IC 3aKOHOMCPHOCTHU

1.16

WCIIONBb30BaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3YUYEHHBIX
TEXHUYECKUX YCTPOIICTB, M3MEPUTENbHBIX prudopoB u
TEXHOJIOTHYECKUX MPOIECCOB TPHU PEIICHHH Y4eOHO-TPAKTUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JJIsl TIOCTPOCHHS M300paXKEHUH B TUIOCKOM

3epKaiie ¥ coouparomeil a1un3e

NPUBOAUTH TNpPHUMEPbl (HAXOAUTH MH(OpPMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'0 UCIIOJIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOU
KU3HM i obecriedeHus 0€30MacHOCTHM MpH  OOpallleHHH ¢
npubOpaMu U TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHUS 3[I0POBbS U

cOOJTI0IEHUSI HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPY KAIOIICH cpesie

1.18

OCYILECTBIIATh NOUCK MH(OpMAK (PU3NIECKOTO COJAEPKAHUSA B CETU
WuTepHer, caMocTosATeNnbHO (OpPMYJIHpPYsS IOMCKOBBIA  3ampoc,
HaxOIWTh MYTH  OINpPEACIICHHs  JOCTOBEPHOCTH  IOJYyYEHHOMU
MHPOpPMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOTMOJIHUTEIBHBIX

HCTOYHHUKOB

1.19

UCIOJIb30BAaTh IPHU  BBIMOJIHEHUHM Y4E€OHBIX 3aJaHUM  Hay4dHO-
MOMYJIAPHYIO JIUTEPATypy (PU3NYECKOrO COJepKaHUs, CIpPaBOYHBIE

Marepuayibl, pecypchl ceth MHTepHeT, BIAleTh NpUEMaMu




KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAIIUN U3 OJHOU

3HAKOBOM CUCTEMBI B IpYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(POPMALMU U3 HECKOJbKUX HCTOUYHUKOB (PU3MUECKOrO
coJiepKaHusl, MyOJIMYHO TMPEACTAaBIATh PE3yJIbTAThl MPOSKTHON WM
HCCIEAO0BATENIbCKOM  JEATENBHOCTH, NPH  3TOM  TPaMOTHO
HCIIOJIb30BaTh U3yYEHHBIN TOHATUNHBIN almapaTr u3y4acMoro pasaena
(GU3MKH W COMPOBOXKIATh BBICTYIUICHHWE MpPE3CHTAlMed ¢ y4ETOM

0COOCHHOCTEH ayAUTOPUN CBEPCTHUKOB

1.21

IIPU BBIIOJHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (PU3MUECKUX
IPOLIECCOB PacIpeeNsTh O0S3aHHOCTH B IPYIIE B COOTBETCTBUH C
IIOCTABJICHHBIMHM ~ 33Ja4aMH, CJICIATb 3a BBIIOJHEHUEM IUIAHA
JNEUCTBUM U KOPPEKTUPOBATb  €ro, AaJCKBAaTHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JCSITENbHOCTb TPYMIbI, BBICTPAWBAThH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpPOSBIAA  T'OTOBHOCTH

pa3pemath KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3naeia

Kon
3J1eMeHTa

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOIIETO MUPA

1.1

dusnka — Hayka O mpupoje. SBIEHUS HPUPOBI.
®usnyeckue SBICHUS: MEXaHUYECKHE, TEIUIOBBIE,

QJICKTPHUYCCKUC, MAI'HUTHBIC, CBETOBLIC, 3BYKOBBIC

1.2

dusznyeckue BCINYHHBI. I/ISMCpCHI/Ie (bPIBI/I‘IeCKI/IX

BennunH.  Ousmdeckue  mpubopel.  [lorpemrHocTs

n3MepeHuil. MexxnyHapoHas CUCTEMa €IMHMI]

1.3

ECTGCTBCHHOHay‘lHBIﬁ MCTO/J IIO3HAHUHA: Ha6J'IIO,I[eHI/IC,
IMMOCTAHOBKAa HAYYHOI'0O BOIIPOCA, BBIABHUIKCHUC TUIIOTC3,
OKCIICPUMCHT TII0 TPOBEPKE THUIIOTC3, 00BsACHEHHE

Ha6J'II-O,[[aCMOFO SIBJICHUSA

1.4

Onucanue (I)I/ISI/I‘-IGCKI/IX SIBJICHHI C IOMOIIBIO0 MOJelIei

1.5

[IpakTuyeckue paboOTHI:

#H##Par###13mMepeHne pacCTOSTHUM.
#Hi#HPar###3mepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

#H##Par###OnpeneneHne pa3MepoB MajbIX TeJl.
H##HtPar#H#H#l13mMepeHne  TemmepaTypel IpU  [TOMOLIA

’KHJIKOCTHOTO TEPMOMETpPA U JaT4MKa TEMIEPATyphl

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

#H##Par###(CTpoeHue BeIlleCTBA: aTOMbl U MOJIEKYJIbI, UX

2.1 pasMepbl.  OmBITBI,  J0Ka3bIBAIOIIUE  JUCKPETHOE
CTpOEHHE BEIeCTBa
#it#Par#tHt /| mkeane  vactun, — BemiectBa.  CBA3b

2.2 CKOPOCTH  JBHMXKEHUS  4YacCTULl C  TEMIEPaTypOu.
BbpoyHnoBckoe nBuxenue, nudpdysus

53 B3anmoneiicTBre YacTHI BEIIECTBA: IPUTKEHUE U

' OTTAJIKUBAHUE
24 Hi#HtParfH## ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHHE




ra3oB, XUJIKOCTEH W TBEPIABIX (KPUCTAUTMYECKUX) TEll.
B3auMocCBs3p MeEXIy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX M UX aTOMHO-MOJICKYJISPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI

2.6

[IpakTuyeckue paboOTHI:

###Par###0O1eHKa quaMeTpa aToMa METOJIOM PsiIoB (¢
UCTIONIb30BaHuEM (oTorpaduii).

HH#HPar###O0nbIT 1O  HAOMIONEHUIO  TEIJIOBOTO
pacuIMpeHsi ra3oB.

HH#HPar###OnpITel MO0 OOHApPY)KEHUIO JCWUCTBUS CHI

MOJICKYJIAAIPHOTO ITPUTAKCHUA

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBUDKECHUE. PaBHOMEpHOE 51
. HEpPaBHOMEPHOE JBI)KEHUE
H#HPar#H#CKopoCTb. Cpennss CKOPOCTh npu
3.2 HEPaBHOMEPHOM JIBIDKEHUH. Pacuér myTu W BpeMeHu
JIBI>KEHUS
SBnenue uHepiuu. 3akoH WHepuuu. B3aumoneicTBue
33 TEJl KaK MPUYMHA U3MEHEHMSI CKOPOCTH JBUKEHUS TeEIl.
Macca kak Mepa HHEPTHOCTH Teja
34 ##HtPar#H##lnotHocTs BemiecTBa. CBA3b IUIOTHOCTU C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEll
16 Cuna ynpyroct u 3akoH ['yka. M3mepenue cunbl ¢
' MOMOIIBIO TMHAMOMETpPA
37 ###Par###SIBnenue taroreHus m cuna Tsokectu. Cuia
' TSDKECTHU Ha Apyrux miaanerax. Bec Tena. HeBecomocTh
13 Cuna tpenusa. TpeHHE CKONBXKEHUS W TPEHHE TMOKOS.
' Tpenue B IpUpoe U TEXHUKE
19 #H##Par###CnoxkeHue CuJI, HaIpaBJICHHBIX IO OJIHOU
' npsimoil. PaBHozelicTByrommas cuil
3.10 [TpakTrueckue pabOTHI:

OnpeneneHue  CKOPOCTH  PaBHOMEPHOI'O  JBMXKEHHUS




(wapuka B KUAKOCTH, MOJEIU  DJIEKTPHUYECKOIO
aBToMoOWJIA M Tak janee). OnpeneneHue cpenHei
CKOPOCTH CKOJBXKEHHUs Opycka WM IIapuka 1o
HAaKJIOHHOM  IuiockocTH.  OmpeneneHue  MIOTHOCTH
TBEPOTO Tena. OnpIThI, JIEMOHCTPUPYIOLINE
3aBUCHUMOCTh PacTsDKEeHUs (nedopMaluu) NpyKUHBI OT
OpUIOKEHHOW cuiibl.  ONBITBI, JAEMOHCTPHUPYIOLIHUE
3aBUCUMOCTb CHJIbI TPEHUSI CKOJIBKEHUS OT Beca Teja U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEH

3.11

®usnyecKkue SABICHUSA B IIPUPOJE: NIPUMEPHI JIBUKEHUS C
Ppa3IMYHBIMU CKOPOCTSIMU B JKMBOW U HEKUBOMW TIPUPOJIE,

JICVCTBHUE CUJIBI TPCHHUA B IPUPOAC U TCXHUKE

3.12 TexHuyeckue yCcTpoucTBa: IMHAMOMETP, TOAIIMITHUKI
JIABJIEHUE TBEP/IBIX TEJIL, XXUJKOCTE U TA30B
11 HaBnenue TtBEpAoro tena. CrocoObl yMEHBLIEHUS H
' YBEJIMYECHUS TABICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBJICHUS ra3a OT 00bEMa,
' TEeMIIepaTypbl
43 [Tepenaua naBneHus: TBEPABIMHU TEIAMH, KUAKOCTIMU U
' razamiu. 3akoH [lackais. [lHeBMaTHYeCKHE MAILIMHBI
3aBUCHUMOCTh  JaBJICHUS OJKUAKOCTH OT TIyOUHBI
4.4 I'uapocratuueckuit napagokc. CooOmaroImecs coCyIbl.
['mppaBnuyeckne MeXaHU3Mbl
Atmocdepa 3emnu u armocdeproe nasnenue. [IpuauHbl
45 CYIIECTBOBAHMS BO3AYIIHONW 000m0uku 3emiu. OnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO JIaBIECHUS OT
BBICOTBI HaJ] YDOBHEM MOPSI
46 N3mepenue armocdepnoro mpasnenus. [lpuGopsr s
' U3MEpEHHsI aTMOCPEPHOTO AaBIICHUS
JleficTBre XUAKOCTHM W Ta3a HAa IOTPYKEHHOE B HHUX
4.7 Teno. BreiTankuBaromias (apxumenoBa) cuiaa. 3aKOH
Apxumena
4.8 [InaBanue Ten. Bo3ayxomnnaBanue
4.9 [TpakTryeckue paboThI:




HccrnenoBanne 3aBUCHMOCTH Beca Tejla B BOJAE OT
o0béMa MOrpyKEHHOM B JKUAKOCTb 4YacTH Tela.
OrnpeneneHre BHITAIKUBAIOLIECH CUJIbI, JEUCTBYIOIIECH Ha
TENo,  MOrpy:k€HHoe B  KuUIKOoCcTh.  [IpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOMIEH CHUIIbI, AEHCTBYIOLIEH
Ha TEJO0 B JKHUIKOCTH, OT Macchkl Tena. OIBITH,
JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLLIECH
CHJIBI, JCHCTBYIOIIEH Ha TEJIO B JKUIKOCTH, OT 00BEMa
MOTPYKEHHOW B KUAKOCTh YaCTU TeJNAa U OT IUIOTHOCTH
JKUJIKOCTH. KonctpyupoBanue apeomerpa 140117
KOHCTPYUPOBAHUE  JIOAKM W  OINpelNesieHue €€

Irpy30I10ABEMHOCTH

4.10

dusnyeckue SIBJIICHUS B mnpupoae: BJIMSTHUC
aTMOC(I)epHOFO JaBJICHHUA Ha JKUBOM OpraHusM, IJIaBaHUEC

pBIO

4.11

TexHuueckue yCTpOWCTBA: COOOIIAIOIIMECS COCYIBI,
YCTPOMCTBO  BOAOMNPOBOJA, THAPABINYECKUH IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMED, MOPLIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTD, SHEPI'M A

5.1 Mexanudeckas padbora
5.2 Mexannueckass MOIITHOCTD
53 [Ipocthie MeXxaHU3MBI: pblYar, OJIOK, HaKIOHHAS
' I0CKOCTh. [IpaBuio paBHOBeCHS pbluara
54 [TpumeHeHue paBuiia paBHOBECHUS pblyara K 0JI0KYy
«3omoroe  mpaBwio»  MexaHuku.  Koaddumuent
5.5 MIOJIE3HOTO JEUCTBUSA MEXAHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTennmanpHast SHEPTUU TEJA, MOTHATOTO HaJ 3eMIIEN
5.7 Kunertnueckas sHeprus
53 [lonnass MexaHWyeckas SHEprus. 3aKOH WU3MEHEHHs U
' COXpaHEHUsI MEXaHUYECKON IHEPTUU
59 [IpakTuyeckue pabOTHI:

##Par###OnpeneneHue  paboThl  CUJIBL  TPEHHS TPH




pPaBHOMEPHOM JBI)KEHHUU Tejla MO TOPU30HTAIBHOU
nosepxHoctu. MccnenoBaHue ycinoBHil paBHOBecHs
pbryara. Msmepenue KIIJI HakIOHHONW IJIOCKOCTH.

I/I3yquHe 3daKOHa COXpPaHCHUA MEXaHUYEeCKOMH OHECpPIruun

®dusnueckue SABICHHS B IPUPOJE: pblYard B Telle

5.10
YyeJioBeKa
TexHuueckue yCTpOMCTBA: pblUar, TMOJABMXKHBIM U
5.11 HETIOABIKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE
MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
IIpoBepsiemble 3JIeMEHTHI COeP:KAHUS
pasnesa 3J1eMeHTAa
6 TEIIJIOBBIE ABJIEHWA
OCHOBHBIE  TOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTPOEHMsI BemecTBa. Macca U pa3Mepsl
' MoJieKyJ.  OmbITel, MOATBEP)KIAIOIIUE  OCHOBHBIE
MIOJIOKEHUS MOJIEKYJIIPHOKUHETUYECKON TEOpUHU
Mogenu  TBEPAOro, IKUAKOIO M razoo0pa3HOro
6.2 cocTosiHuil BemiecTBa. Kpucrammuueckue u amop(HbIe
Tena
OOBbsicHEeHHE CBOWCTB ra3oB, XHJIKOCTEH U TBEPHABIX TEJ
6.3 Ha OCHOBE IIOJIO)KEHUH MOJIEKYJIIPHOKUHETHYECKOMN
TEeopuu
6.4 CmaunBaHuE M KallWJUSIPHBIE SIBJICHUS
6.5 TeruoBoe paciIMpeHue U cxKaTue
66 Temnepatypa. CBs3b TeMIEpaTypbl €O CKOpPOCTBHIO
' TEIJIOBOT'O ABM>KEHUS YaCTHUIL
67 Buytpennss sueprust. Cioco0bl H3MEHEHHs BHYTpPEHHEH
‘ SHEPIUu: TeIIonepeaada U CoBepiieHue padoTbl
6.8 Buabl Temonepenaun: TEmIONPOBOIHOCTh, KOHBEKIIHS,
U3ITy4yeHue




KomnuectBo TCIIIIOTHI. VY nennHas TEILIOEMKOCTD

6.9
BEIIECTBA
TermooOMeH U TemsIOBOe paBHOBECHE. Y paBHEHHE
6.10
TEIIOBOTO OanaHca
[InaBneHue u OTBEpEBaHNE KPUCTATUIMUECKUX BEIIECTB.
6.11
VY nenbHas TEIOTa TUIABJICHUS
[TapoobOpazoBanue u  KoHAeHcamus. VcmapeHue.
Kunenue. VYnapenbHas  Ttemiora mapooOpa3oBaHUSI.
6.12
3aBUCUMOCTh TEMIIEpaTyphl KUIMEHUS OT aTMOC(HEPHOro
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IelbHAs TENJI0Ta CrOPaHUs
[Mpuammner  paboTel  TeruioBbix —apuratenei  KITJ
6.15 TEIJIOBOTO JBUTaTesl. TerioBble JABUTATENM M 3alluTa
OKpY>Karolleu cpebl
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUH B TETUIOBBIX
6.16
rpoleccax
6.17 [IpakTueckue padbOTHI:

HHHPar###ONbITEI IO  OOHAPY)KEHUIO JEHCTBUS  CHJI
MOJIEKYJISIPHOTO TPUTSIKESHHUS.

#HH#Par###0NBITL 10 BBIPAIIMBAHMIO  KPUCTAJIOB
ITIOBAPEHHOM COJIM WIH caxapa.

#HHPar###OnbITE o HaOJIFO JEHUTO TEILIOBOTO
pacIIupeHusl ra30B, JKUIKOCTEH U TBEPIBIX TEIL.
#HH#HPar###Onpenenenne naBileHUs Bo3lyXa B OaioHe
HINpULA.

HHHPar##H#ONBITEI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh
JaBJICHUSA BO3[yXa OT ero o0bEéMa W HarpeBaHHs WU
OXJIAKJCHMUSL.

###Par### [poBepka TUIOTE3bl JIMHEHHOM 3aBUCUMOCTH
JUIMHBI ~ CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECKOI
TpyOKe OT TeMIepaTyphl.

##Par#t#Habmonenue H3MEHEHHUS BHYTpEHHEN




SHEPTUM TeNa B pe3yJibTaTe TEIuIonepeaaud U padoThl
BHCIIIHUX CHII.

#H#HPar#t#llccnienoBanue SBJICHUS TEIIOOOMEHA TpU
CMEILIMBAaHUH XOJOIHOW U TOPSYEH BOJIBI.
#HH##Par##H#Onpenenenue KOJIMYECTBA TEIUIOTHI,
MOJIyYeHHOTO BOJOW TMpPH TEIUIOOOMEHE C HarpeThiM
METaJUTMYECKUM IIWIMHIPOM.

##HPar###Onpeneneane  yIeTbHOH  TEMJIOEMKOCTH
BEIIECTBA.

#i#Par###lccnenoBanue npouecca uCapeHusl.
#H#Par###Onpenenene  OTHOCUTENBHON — BIIaXKHOCTH
BO3/IyXa.

#H#Par##H#OnpeneneHne yaeabHOM TEIIOThI TUIaBICHUS

Jibaa.

6.18

@dusuyeckue SBIECHUS B IPHUPOAE: IOBEPXHOCTHOE
HaTSDKEHME W KaNWUISIpHBIE SBJICHUST B  IPUPOJIE,
KpHUCTaJUIbl B Iipupoae, usnydyenue ConHua, 3aMep3aHue
BOJI0EMOB, MOpCKHe OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

HUHEes, CHETa.

6.19

TexHuyeckue  yCTpPOMCTBA:  KaNWUISAPhI, MPHUMEPHI
UCIIONIb30BAaHUsl KPUCTAJUIOB, >KUIKOCTHBIAH TEPMOMETP,
JaT4uK TEMIIEpATypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUIPOMETpBI, TCHUXPOMETp, MapoBas TypOuHa,

JIBUTATEIb BHYTPEHHETO CrOPaHUSI.

DJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Tein. [[Ba poga 371eKTpUUECKUX 3apsI0B
B3aumoneiictBue 3apspkeHHbIX Tel. 3akoH Kyrona

7.2 (3aBHCHMOCTh CHJIbI B3aUMOAEUCTBHS 3apsSKEHHBIX TENl OT
BEJIMUMHBI 3aPsIJIOB M PACCTOSIHUS MEKIY TEJIaMH)
OnexTpuueckoe nojue. HanpskEHHOCTh IEKTPUYECKOTO

7.3 nosist. [IpuHIMNO Ccyneprno3unyy 3JI€KTPUYECKUX IOJeH
(Ha KaYECTBEHHOM YPOBHE)

7.4 Hocurenu »snexkTpuyeckux 3apsaoB. JIeMEHTapHBIN




anekTpudeckuil 3apsan. Ctpoenue atoma. [IpoBonHuKH U

JTURJIEKTPUKU
7.5 3aKOH COXpaHEHMsI AJIEKTPUUECKOTO 3apsiia
6 DJIEKTPUYECKUI  TOK.  YCIOBUS ~ CYIIECTBOBAHUSA
. ANEKTPUUECKOT0 TOKA. ICTOUHHUKHN MOCTOSIHHOTO TOKa
JeiicTBus 3JIEKTPUUECKOTO TOKa (TerioBoe,
7.7 XUMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KUIKOCTSIX M razax
. Onektpuyeckass uenb. Cuia Toka. OJIEKTPUUECKOE
. HaIpsKEHUE
79 CornpotuBienue MIPOBOJHUKA. VY nenbHOE
. COTIPOTHUBJICHUE BEIECTBA
7.10 3akoH OMa Juist yyacTKa Lenu
1 [locnenoBarenbHOE ¥ MapajuielibHOE  COEIMHEHHE
' MIPOBOTHUKOB
PaGora M MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyia — Jlenuna
13 DJNeKTpUYecKue LEeNd U TOTPEOUTENH HIIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3aMbIkanme
[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSHHBIX
7.14
MarHuTOB
715 MarnutHoe mosie. MarHuTHoe Tojie 3eMJIM U €ro
' 3HAYEHUE ISl ’KU3HU Ha 3eMIie
716 OmneiT Dpcrena. MarHuTHOE MOJI€ AIEKTPUUECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHuTOB B TEXHUKE
JlelicTBUE€ MarHUTHOTIO TOJISI Ha TPOBOJAHUK C TOKOM.
717 DneKkTpoABUraTellb MOCTOSHHOTO ToKa. Mcmonp3oBaHue
' ANIEKTPOJIBUraTesaell B TEXHUYECKUX YCTpPOMCTBAaX MU Ha
TpaHCIopTe
OnbiTel  @apanesd.  SBiIeHHE  JIEKTPOMArHUTHOM
7.18
nHaykuuu. [Ipasuno Jlenna
7.19 DneKTporeHeparop. CrniocoOsr MOJTyYEHUs




3HeKTpI/I‘IeCKOﬁ OHCPI'Uu. :‘)HeKTpOCTaHHI/II/I Ha

BO300HOBJISIEMBIX UCTOYHUKAX OHCPTUn

7.20

[IpakTuyeckue pabOTHI:

OnbITH 110 HAOTIOACHHUIO JICKTPHU3AIMH TEJ HHIYKITUCH
Y MIPU CONTPUKOCHOBEHHH.

UccnenoBanue JeHCTBUSL 3IIEKTPUUECKOTO TOJIA Ha
MIPOBOJIHUKYU U TUAJIEKTPUKH.

COopka u mpoBepka pabOTHI BJIEKTPUUYECKON LENH
IIOCTOSIHHOT'O TOKA.

N3mepenue u peryanpoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.
UccnenoBanue 3aBUCHMOCTH CUJTBI TOKA, UIYIIIETO Yepe3
pE3UCTOpP, OT COMPOTHUBJIEHUS PE3UCTOPA M HAIPSIKEHUS
Ha Pe3nucTope.

OnbITHI, JIEMOHCTPHUPYIOIINE 3aBHCHMOCTD
ANEKTPUYECKOTO COMPOTHUBJICHUS TPOBOJHUKA OT €ro
JUTUHBI, TUTOILA/IM MOMEPEYHOr0 CEUeHUs U MaTepuana.
[IpoBepka mpaBuia CIOXKEHHS HANPsDKEHUH  TIPU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU JBYX PE3UCTOPOB.
[TpoBepka mpaBmia Il CHIIBI TOKAa MPU NapaieIbHOM
COCMMHEHHH  pe3ucTtopoB.  OmpeneneHue  pabOTHI
ANEKTPUYECKOTO TOKA, MAYLIETO Yepe3 Ppe3UucTop.
OnpenenieHne  MOIIHOCTU  3JEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VMccnenoBanne 3aBUCUMOCTH
CUJIbI TOKA, UIYLIETO Yepe3 JaMIIOUKy, OT HampsHKEHUs
Ha Hell. Onpenenenue KIIJI narpesarens. Mccnenosanue
MarHMTHOTO B3aMMOJICHCTBUS ITOCTOSIHHBIX MAarHHUTOB.
N3yuenrne MarHuTHOTO MOJIS TOCTOSTHHBIX MarHUTOB TIPH
UX Oo0BeIMHEHWM W pa3aeneHun. VcciaepoBaHue
NENCTBUS SJIEKTPUYECKOI0 TOKA HA MAarHUTHYIO CTPEJKY.
OneITel,  JEMOHCTPHUPYIOIIUE  3aBUCUMOCTH  CHJIBI
B3aUMOJICHCTBUSL KaTYIIKH C TOKOM M MarHuTa OT CHJIbI
TOKa M HampaBjieHUd TOKa B KaTymke. M3ydeHue

JIEMCTBUSI MarHUTHOTO IIOJISI Ha IMPOBOAHUK C TOKOM.




KoHncTpyuposanue " U3y4EHUE paboThI
DIEKTPOABUIATEIIS. N3mepenune KIIJ
JJIEKTPOJIBUIaTEIbHOM  YCTAHOBKH. OneiTel 1O
WCCIIEAOBAHUIO SIBJICHUS DJIEKTPOMArHUTHON HWHIYKIIMH:
UCCIIEIOBAaHUE W3MEHEHMM 3HAYEHUs W HaIpPaBIICHUS

HHAYKIIMOHHOI'O TOKA

7.21

dusnueckue SBJICHHUS B TMPUPOJE: DIEKTPUUYECKHE
SBICHUS B  aTrMocdepe, DIIEKTPUUECTBO  KUBBIX
OpraHW3MOB, MAarHUTHOE TOJIe 3eMJId, Jpei( TOJ0COB,
pOJIb MarHUTHOTO MOJIS AJIs KU3HU Ha 3emiie, MOJSIPHOE

CHUAHUC

7.22

TexHu4yeckue yCTpOWCTBA: JJIEKTPOCKOI, aMIIEPMETD,
BOJIbTMETp, PEOCTaT, CUETUMK SICKTPUUECKON SHEpruw,
AJIEKTPOOCBETUTENbHBIE  NMPHOOPBI,  HAarpeBaTelIbHBIC
ANEKTPONPUOOPHI (mpumeps), JIEKTPUYECKHE
MpPEeIOXPaHUTENH, JIIEKTPOMATHUT, DSJIEKTPOJBUTATEIH

MOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOTO TOKa

9 KJIACC
Kog
paszen Kon anementa [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
a
8 MEXAHUWYECKUE SBJIEHUA
g1 Mexanuueckoe JABMXKEHUE. MarepuanbHas TOUKa.
' Cucrema otcuéra
8.2 OTHOCUTENHEHOCTh MEXAaHUUECKOTO ABIKECHHUS
8.3 PaBHOMeEpHOE NMPAMOJIIMHEITHOE ABUKEHUE
H#H##Par##HHepaBHoMepHOE TIPSMOJMHEIHOE JABUKEHHUE.
8.4 CpenHAss W  MIHOBEHHas CKOPOCTb Tela IpH
HEPaBHOMEPHOM JIBIKCHHUH
8.5 Yckopenue. PaBHOyCKOpEeHHOE MPSAMOJIMHEITHOE
JIBUKEHUE




8.6 #H##Par###CBoOoqHOEe manenue. OneITh [ anies
#iHtPar###PaBHOMEpHOE NIBM)KEHHE 110 OKPYXHOCTH.
8.7 [lepuon m yacrora obOpamenus. JIuHeiiHas u yrioBas
ckopoctH. LleHTpocTpemMurenbHOe yCKOpEHHE
8.8 [Tepsriii 3akoH HproTOHA
8.9 Bropoii 3akon HetoTOHa
8.10 Tperuit 3akoH HproTona
8.11 HH#HPar###] [pyHIMIT CynIeprio3uIuy CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
HiHParf##Cunna TpeHMs: CWIa TPEHMSI CKOJIbKEHUS,
813 CHUJIa TPEHHUS MTOKOS, IPYTHe BUJIbI TPEHUS
#HHH#Par##H#Cuna THKECTH U 3aKOH  BCEMUPHOIO
.14 TATOTEHUS. Y CKOPEHUE CBOOOIHOTO MaCHHUs
Hewxenue  1wuianer  Bokpyr  Comnnma.  Ilepas
515 KoCMHU4YecKasi ckopocTb. HeBecoMOCTh 1 neperpys3ku
PaBHOBecue maTtepuanbHON TOYKU. AOCOITIOTHO TBEPIOE
8.16 oo
. #HiHPar###PaBHOBecue TBEPJOro Tena ¢ 3aKPEIUIEHHOM
817 OChI0 BpanieHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmnynbe Tena. U3mMeHnenue umnyiibca. MMimynbe cuiibl
8.19 3aKOH COXpaHEHHS UMITYJIbCA
8.20 #H#HPart##PeakTUBHOE IBIKEHUE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
PaGota cun TskecTH, ymnpyroctd, TpeHus. CBs3b
5.22 SHEPruu U paboThI
[loreHunanbHast SHEprus Tena, TMOTHATOTO  HaJ
523 IIOBEPXHOCTBIO 3eMIIN
8.24 IloTeHnmanbHas YHEPTUs CKATOU NPy KUHBI
#iHPar###Kunernueckas  sHeprus.  Teopema o
525 KUHETUYECKON YHEPTUHN
8.26 HH#Par###3aKkoH COXpaHEHUSI MEXaHUYECKON YHEPTUH
8.27 [TpakTrueckue pabOTHI:

OmnpeneneHue cpeiHell CKOPOCTH CKOJBbXKEHHsI Opycka




WIM JIBIDKEHUS IIapuKa M0 HAKJIOHHOW ITOCKOCTH.
OnpeneneHre yCKOpeHHs Tejaa IpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3 HayalbHON CKOPOCTH.
[IpoBepka THUIIOTE3Bl: €CIM MPH PABHOYCKOPEHHOM
JBUKEHUM 0€3 HadaJbHOM CKOPOCTU IYTH OTHOCSITCS
KaK ps HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE
IIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHUS
OT CWJIbl HOpPMaJbHOTrO JaBieHud. OrnpenencHue
kod(duimenta TpeHus CKoOIbKeHHs. OmnpeseneHue
KECTKOCTU TpYyXKuHBL. OrmpeneneHue pabOThl CHIIBI
TpEHMsI TpU PABHOMEPHOM JIBWJKEHUM Tejla 10
TOPU3OHTAJIBLHON TOBEpXHOCTU. OmpeneneHre padoThI
CWJIBI  YOpPYrocTM  INpU  TNOAbEME  Ipy3a C
UCIIOJIb30BAaHUEM  HEMOABM)KHOTO M IOJBHYKHOTO

OJIOKOB

du3nyeckue SBJICHUSI B npupozec: IMpujrnBbl U OTJIUBBLI,

8.28 nBrkeHue 1iaHer COJIHEYHOM CHCTEMBbl, PEaKTHBHOE
JIBI)KEHUE KUBBIX OPraHU3MOB
£20 TexHuueckue  yCTpoOWCTBA:  CIUIAOMETp,  JATUYUKU
' I0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI
MEXAHUWYECKUE KOJIEFAHUA 11 BOJIHBI
0.1 KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKU
' KOJIEOAHUH: IepHO/, YacTOTa, AMIUIMTY 1A
9 MareMatuuyeckuit u IIPY>KUHHBIN MAasITHUKHU.
. [IpeBpateHue sHEPTUN TPH KOJIEOATEIEHOM JABIKEHUH
93 3aryxaromue KojeOaHus. BbIHyXIeHHblE KoseOaHus.
' Pe3onanc
Mexannyeckue BosIHbL. CBONMCTBa MEXAaHMUYECKUX BOJIH.
94 [IpononpHble M MONEpeYHbIE BOJHBI. JlJIMHA BOJHBI U
' CKOpOCTh €€ pacrpocTpaHeHHUs. MexaHuYecKue BOJIHBI B
TBEPAOM Telle, CEHCMUUYECKNE BOJIHBI
9.5 3Byk. [')pomMKoOCTb 1 BbICcOTa 3ByKa. OTpakeHUE 3ByKa




9.6 Wudpa3Byk u yabTpa3Byk
[TpakTuyeckue paboTHI:
OnpeneneHnre 4YactoTbl M Hepuoda  KoseOaHUM
MaTeMaTHYeCKOro MasiTHUKA.
OnpeneneHre 4acToTbl W Mepuoja  KoseOaHWi
MPYXUHHOTO MasiTHUKA

97 HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoseOaHu

. MOJIBEIIEHHOT0 K HWUTU Tpy3a OT JJIUHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — Iepuoja  KoseOaHWi
IPYKUHHOI'O MasiTHUKa OT Macchl rpysa. IIposepka
HE3aBUCUMOCTHU nepuoja Kose0aHui rpysa,
MOJIBEIEHHOTO K HHUTH, OT MAaccChl Ipy3a U >KECTKOCTH
npyxuHsl. M3mepenue yckopenusi cBOOOAHOTO NaieHus
dusnyeckue SBICHUS B MPUPOJE: BOCHPUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMJIETPSCEHUE, CEMCMMUYECKHUE BOJIHBI,
IlyHaMH, 3XO

0.9 TexHudeckue yCTPOMCTBA: IXOJIOT, HCIIOIb30BAHHE

yJIBTPa3ByKa B ObITY M TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

3J'I€I(TpOMaFHI/ITHOe II0JIC. 3HeKTpOMaFHI/ITHLI€ BOJIHBEI.

101 CBoiicTBa 3JI€KTPOMarHUTHBIX BOJIH
10.2 [IIxana 31eKTPOMarHUTHBIX BOJIH
103 DJIeKTpOMarHuTHas npupoja cBera. CKOPOCTh CBeTa.
. BonHoBBIE CBOMCTBaA CBETA
10 [TpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  3JIEKTPOMAarHUTHBIX BOJH C
MOMOILBI0 MOOMIIBHOTO Telle(oHa
dusnueckue SBIEHHS B TMpUpPOJE: OHOIOTHYECKOe
10.5 JIEHCTBHE BHJIUMOTO, yJIbTPapuOIETOBOIO u
PEHTI'€HOBCKOT'0 U3ITyYeHUH
10.6 TexHnueckue YCTpOIiCcTBa: UCII0JIb30BaHUE
' AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
11 CBETOBbBIE ABJIEHUA

11.1

JlydeBast monens cBeta. cTouHMKY cBETa




11.2

[IpsimonuHetHOE pacpocTpaHeHHe CBETa

OTpa)KeHI/Ie cBeTa. Ilnockoe 3C€pKajo. 3aKkoH OTpaXXCHUA

11.3
cBeTa
114 [Ipenomiienne cBera. 3aKOH MPEIOMIIEHUS CBETa.
. [TonmHOE BHYTpEHHEE OTpakKeHHE CBETa
11.5 Jlunza. Xop nydeil B 1uH3€
116 OnTuueckas cuctema (oToamnmapara, MHUKPOCKONAa U
' TeJecKomna
{17 I'ma3 kak onruyeckas cucrema. bianm3opykocts H
. JATbHO30PKOCTh
118 Pasnosxenue Genoro cBeta B criekTp. OnbiTel HproTOHA.
' CrnoxeHre CeKTpaJIbHBIX IIBETOB. Jlucnepcust cBeTa
[TpakTrueckue padbOThI:
#H#HPart##ccnenoBanue 3aBHCUMOCTH yria
OTpa)XKeHMsI CBETOBOTO JIyya OT yrJja MaJeHus.
#H##Par###l3yuenne  XapaKTEpPUCTHK  M300paKCHHUS
IpeMeTa B INIOCKOM 3epKajie.
#H#Par###cciaenoBanue 3aBUCUMOCTH yriia
MIPEJIOMJIEHUSI CBETOBOIO Jiyya OT yrja MaJeHus Ha
119 TPaHMIIE «BO3JIYX — CTEKIIOM.
. ###Par### lonyuenne n300pakeHUH ¢ TIOMOIIBIO
coOuparomIeii JTHH3BI.
#H#HPar###Onpenenenre (QOKYCHOTO PACCTOSIHUSL W
ONTUYECKOM CUITBI COOMPAIOIICH JTHH3BIL.
HHHPar###ONBITEL 0 Pa3joKEHUIO OEJIoro CBETa B
CIEKTD.
HH#HPar###ONBITEl 10 BOCIPHUATHIO LIBETA IPEIMETOB
IIPU UX HAOIIOJACHUN Yepe3 LIBETOBbIE (DUIBTPHI
duszuueckue sBICHUS B mpupoje: 3atMeHuss ColHla u
11.10 JlyHBI, 1[BETA TEJN, ONTHYECKHUE SIBIICHUS B aTMochepe
(uBeT HeOa, pedpakmus, paayra, MUPax)
T Texuuueckue yCTpOICTBa: OUKH, MIEPUCKOII,
. ¢doToanmapar, ONTUIECKHE CBETOBOIBI
12 KBAHTOBBIE ABJIEHUA
12.1 Onpitel Pezepdopna u maHerapHasi MoJielb aTOMa.




Mogaens atoma bopa

HCHYCKaHI/Ie H HOOriaomeHHuE CBETa aTOMOM. KBaHTEI.

122 JInnenyaTele CIIEKTPBI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMMa-u3Iy4eHUs
124 Crpoenue aromHoro sapa. HykinonHas wmognenb
' aTOMHOTO siipa. M3oTomnsl
125 PanuoaktuBHble npespamenus. [lepuon nomypacnana
' aTOMHBIX S7IEp
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHUS 3apsilOBOTO U
' MacCOBOI'0 YHCEI
12.7 OHeprus CBsA3M aTOMHBIX s7iep. CBsA3b MacChl U SHEPIUU
128 Peakuuu cunresa u aenenus anaep. MIcTouHUKYM SHEPrUM
’ CounHia u 3BE37
129 Anepnas osHepreruka. JleiicTBUe  paguOaKTHBHBIX
' W3JIyYEHUH Ha )KUBbIE OPraHU3MbI
[TpakTuyeckue paboTHI:
HabmtoneHue CIjiomHBIX M JIMHEHYaThIX CIEKTPOB
U3ITyUYEHUS.
12.10
HccnenoBaHue TPEeKOB: M3MEPEHUE SHEPTrUU YacTHIIbI
10 TOpMO3HOMY IyTH (110 poTorpadusm).
H3mepenue paanoakTUBHOTO (hoHa
@usnueckue SBJICHUS B IPUPOJAE: €CTECTBEHHBIN
pasvOaKTUBHBIN ¢oH, KOCMUYECKHE JIy4H,
12.11 PaIOAKTUBHOE W3JIy4YCHUE IPUPOIAHBIX MMHEPAIOB,
JICHCTBHE PAJHOAKTHBHBIX W3IYyYEHHH Ha OpPraHNu3M
4eJI0BEKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHJIUBUYabHBIN JO3UMETp, KaMepa Bunbcona




MPOBEPSIEMBIE HA OI'D IO ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpOBePsSIeMOro
TpeOoBaHUs

IIpoBepsiemble TpedOBaHUSI K NMPEAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTebLHOI
NMPOrpaMMbl OCHOBHOTI0 0011ero odpa3zosanus Ha ocHoBe PI'OC

[lonumanue pond  (QU3MKK B  HAYYHOH  KapTHHE  MHpa;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U II03HABa€MOCTHU SIBJICHUW MPUPOABI, O POJM D3KCIEPUMEHTa B
¢usuke, o cucreMooOpasyromeil poau (U3MKA B Pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHUKH M TEXHOJOTHi, 00 3BOIIONMHU
¢u3nUecKUx 3HAHUKA W MX POJIM B LEJIOCTHOM €CTECTBEHHOHAYYHOU
KapTMHE MHpa, O BKIAJE POCCUICKMX U 3apyOeKHBIX YYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOILIECCOB OKPYIKAIOIIETO

MHpa, pa3BUTHUC TEXHUKU U TEXHOJIOTHI

3HaHMS O BHUJAX MaTepuu (BELIECTBO U TMOJIE€), O JIBKEHUH Kak
croco0e CyIIeCTBOBAHUS MaTepHu, 00 aTOMHO-MOJIEKYJISIPHONU TEOpUU
CTpPOEHMsI BellecTBa, O (U3NYECKOM CYIIHOCTU SIBICHUN NPUPOIbI
(MEXaHWYeCKHX, TEIUIOBbIX, 3JEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHUE Pa3anudaTh sBICHUSA 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JAaHHOE (PU3UUYECKOE SIBIICHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUIN
B OKpPYXarollleM MHpEe, BBIIEHAS HX CYLIECTBEHHbIE CBOMCTBA

(mpu3HaKH)

BJ'Ia)IeHI/Ie OCHOBaMH ITOHATHUMHOIO amnmapara M CHMBOJHUYCCKOI'O
SA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX OJId PCHICHUSA y‘~I€6HI)IX 3aaa4,
YMCHHUC XapaKTCpU30BATb CBOMCTBa TCII, (I)I/ISI/I‘IGCKI/Ie SABJICHHUA U

MIPOLIECCHI, UCTIONB3YS QYHIaMEHTAIBHBIC U YMITUPUUYECKUE 3aKOHBI

VYMeHue onuchBaTh HN3YUCHHBIC CBOMCTBA TEN U CpI/I3I/I‘-IeCKI/IC SABJICHUA,

HCIIOJIb3Ys (1)I/I3I/ILI€CKI/IC BCIINYHHBI

BiageHne oOCHOBaMH METOZOB HAy4dHOTO IIO3HAHHUS C  YYETOM
COOIOICHUS TIPaBWJI OE30MACHOTO Tpyna: HabmoaeHNe (PU3NIEeCKIX

SIBJICHUU :




YMEHHE CaMOCTOSITEIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY
W3 JTaHHOTO Habopa 00OpYIOBAaHMS MO WHCTPYKIIMHU, OMHCHIBATH XOJI
OIBITA U 3AMUCHIBATh €r0 PE3YJIbTAThl, (POPMYITUPOBATH BHIBOJIBI;
MPOBE/ICHUE TIPSMBIX M KOCBEHHBIX U3MEPEHHH (PU3MUSCKUX BEITHUUH:
YMEHHE IUIAHMUPOBATh H3MEPEHHS, CaMOCTOSATEIILHO COOUpaTh
IKCIIEPUMEHTAIBHYI0  YCTAaHOBKY [0 HWHCTPYKIIMH, BBIYHCIIATH
S3HAYCHUC BCIIMYMHBI W AHAJIM3UPOBATH IMOJTYYCHHBLIC PC3YJIbTAThI C
yu€TOM 33JJaHHOM TOTPEUTHOCTH PE3YIIbTaTOB H3MEPEHHUIA;
IMPOBCACHUC HECIIOKHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOB&HHﬁ;
CaMOCTOSITENILHO ~ COOMpPATh JKCIEPHUMEHTAIbHYIO YCTAHOBKY H
NPOBOJUTh  MCCIICIOBAHUE IO  HMHCTPYKIUH,  IPEICTABIATH
IMMOJIYYCHHBIC 3aBUCUMOCTHU (1)I/I3I/I'-ICCKI/IX BCJIIMYNH B BHJC Ta6J'II/IH )51
rpadUKOB, YUUTHIBATH MIOTPEITHOCTH, JI€TIaTh BBIBOJIBI 10 pe3yIbTaTaM

HUCCICI0OBAaHUA

[loHumMaHue  XapakTepHBIX  CBOMCTB  (M3MYECKHX  MOETei
(MarepuanbHas TOYKa, aOCOJIOTHO TBEPAOE TEJIO, MOJAEIH CTPOCHUS
ra3oB, JKHJIKOCTEH M TBEPIABIX TeJ, IUIAHETapHas MOJEIb AaToOMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX s

00BbsICHEHUS (PU3MUYECKUX MPOLIECCOB

YMmeHue oOBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEN, B TOM
9yuciIe W B KOHTEKCTE CHTyallMid MPAaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBISATH IPUUYNHHO-CIICACTBEHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PH3UUECKUX

ﬂBHeHHﬁ, (bl/ISI/I‘leCKI/Ie 3aKOHBbI, 3aKOHOMCPHOCTH 1 MOJCIU

VYMmeHnue pemath pacuéTHble 3afaud (Ha Oasze 2 — 3 ypaBHeHHil),
UCTONB3Ysd 3aKOHBI W (GOpMYyJbl, CBs3bIBAalONINE (PU3HUECKUE
BEIMYMHBI, B YaCTHOCTH, 3allCHIBATh KPAaTKOE YCJIOBHE 3alayH,
BBISIBJISATh  HEJOCTAIOIIME JIaHHBbIC, BHIOMPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHMs], UCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATUCTUYHOCTH IOIYYEHHOIO
3HA4YeHUs1 (PU3NYECKON BEITMYMHBI; YMEHHUE OMpPEeIsATh Pa3MEPHOCTD

(bu3nyecKoil BeNNYNHBI, MOTYYECHHON IPU PEILICHUH 3aaun

YMeHue XapakTepu3oBaThb IPUHLUIBI  JECHCTBHA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE OBITOBBIX HPHUOOPOB, W MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 10 UX ONMUCAHUIO, UCIIONb3Ys 3HAHUSA O

CBOMCTBax (I)I/I3I/I‘-IGCKI/IX SBJICHHMH U H6‘06XO,Z[I/IMBI€ (I)I/ISI/I‘-IGCKI/IG




3dKOHOMCPHOCTH

10

YMeHue UCHoNIb30BaTh 3HAHUA O (PUIUYECKUX SBICHUAX B
MOBCETHEBHON JKM3HHM i1 OOeCledeHuss O€30MacHOCTH TpH
oOpamieHMM ¢ OBITOBBIMH ~ TIpHOOpaMH ¥ TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHUS 370POBbS M  COONIOACHHS HOPM
9KOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH cpeje; MMOHUMaHKE
HEOOXOUMOCTH TPUMEHEHUS TOCTKEHUH (U3UKU U TEXHOJOTUH

AJIg paliuOHaJIbHOI'O NPHUPOAO0IIOJIb30BaHUA

11

OneIT moucka, mHpeoOpa3oBaHUs M IMpeJACTaBiIeHHUs] HHGOpMaLuu
(GU3MYEeCKOro CoAEp)KaHUS C MCIOJB30BaHHMEM HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTH; YMEHHE OIIEHUBATh JOCTOBEPHOCTH
NOJyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HAHUH WU
JOTIOJTHUTENBHBIX ~ MCTOYHUKOB,  yYMEHHE  HCIHOJb30BAaTh  IPHU
BBHITIOJIHEHUH YYEOHBIX 3a/JIaHUil HAYYHO-TIOMYJISIPHYIO JIHTEPaTypy
(bu3n4ecKoro cojepxkaHus, CIPaBOUYHBIE MaTEpUANbl, PECYpPChl CETH
WnTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa30BAHUS
MHpOpPMAaLlMM W3 OJHON 3HAKOBOH CHUCTEMBI B JpPYyryl0; YMEHHE
CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC€ I/IHq)OpMaI_[I/II/I N3 HECKOJIbKUX HCTOYHHUKOB




IHEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, IIPOBEPSAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
{1 Mexannueckoe JBwxkeHue. MarepuanbHas Touka. (Cuctema  OTCuéra.
' OTHOCHTENBHOCTD IBUKEHUS
PaBHOMepHOE M HepaBHOMepHOe IBHkeHHE. CpenHsas ckopocTs. Dopmyia Ui
1.2 BBIUMCIICHUS CpellHel ckopocTu: v = S/t
PaBHOMepHOE TpAMONMHENWHOE NBUYKEHUE. 3aBUCUMOCTb KOOpJAMHATHI Tejla OT
BPEMEHM B CIIy4ae PaBHOMEPHOT'O NPSAMOJIMHEWHOTO IBHIKEHUS:
13 xX(7)=x, +ut
I'padukn 3aBUCHUMOCTH OT BpPEMEHH [UISI MPOEKIHUU CKOPOCTH, TPOEKIMH
[IEpEMEILEHUs,, IyTH, KOOpAMHATHl IIPM PABHOMEPHOM IPSAMOJIMHEHHOM
JBUKEHUU
3aBUCUMOCTh KOOpPJMHATBl Tejla OT BPEMEHU B CiIy4yae pPaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKECHHUS:
3
Sy(f)=vo, *f+ay* ;
2
@opMmyabl UIsI MPOEKUUU TEPEMELICHHs], MPOEKIMH CKOPOCTH U MPOEKIHHU
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKECHHUU:
1.4 s.(D=vy,t+a,- L,
2
U.\'('f) =Upy T, I,
a (f) =canst,
uh.: - u-_l.: =2a,s,
I'padyku 3aBUCUMOCTH OT BpPEMEHM ISl HPOEKIHHM YCKOPEHUs, MPOEKIUU
CKOPOCTH, TNPOEKIMH MEepEeMEUICHUs, KOOPAUHATBI TP PaBHOYCKOPEHHOM
MIPSIMOJIMHEMHOM JABH)KEHUN
1.5 CBobonnoe maneHue. Popmysibl, ONMCHIBAIOIINE CBOOOJHOE MaJeHHUE Tela I10

BCpPTUKATIHU (I[BI/DKGHI/IG TCJIa BHHU3 HJIIM BBEPX OTHOCUTCIIBHO IMOBCPXHOCTU

3emnu). I'paduku 3aBUCHMOCTH OT BpEeMEHHM JJIsi MNPOEKIUU YCKOPEHMs,




INPpOCKOHUNU CKOPOCTH HW KOOPAWHATHI IIPU CBO60,I[HOM nagcHun TCja IIO0

BEPTUKAIH

CkopocTh paBHOMEPHOIO JIBWKEHHUS Tejaa M0 OKpyxHoctu. Hampasnenue
CKOPOCTH.
dopmyna A BBIYHCICHUS CKOPOCTH 4Yepe3 PaanyC OKPYKHOCTH H TEPHOJ
oOpareHus:

2R

T

LentpoctpemutensbHoe yckopenue. HampaBieHne LEHTPOCTPEMUTEIBLHOIO

yckopenusi. Dopmyra it BBIYHCICHUS] YCKOPEHHUS:

1.6
2
L L
%R
dopmyiia, CBA3BIBAIOIIASA NEPUOJ] U YACTOTY OOpaIleHUs:
V= !
T
Macca. [1notHocTh Bemectsa. @opmyra i BBIYUCICHUS TUIOTHOCTH
i m
1.7 V
1.8 Cuna — BekTopHas Gusnueckas BenuunHa. CIoKeHne CHl
1.9 SBnenue unepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHarpaBiaeHHOCTh BEKTOpa YCKOPEHHUS TeJla M BEKTOpa CHJIbI, ICUCTBYIOIICH HA

TCII0

Bzaumopencreue ten. Tpernii 3akoH HeroToHa:

Fy g=—Fiy

1.12

Tpenue mokost U TpeHue cKoIbkeHus. GopMyia JIsl BEIUUCICHUS MOTYJISl CHJIbI

TPCHUA CKOJILKCHUS:




1.13

Hedpopmarus Tena. Ynopyrue M Heynpyrue aepopManuu. 3aKoH YNPYyrou

nedopmanuu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOC TATOTCHHE. 3aKOH BCCMUPHOTO TATOTCHUSA:

My - M4
'L
Cuna TshxecTd. Y CKOpeHHe CBOOOIHOTO MaCHHS.
dopmyna a7l BBIYUCICHUS CHITBI TSDKECTH BOJIM3H moBepxHocTH 3emnu: F = mg.
JBuxenue mianet Bokpyr Connua. [lepBas kocMuueckasi CKOpOCTb.

HesecomocTs 1 neperpysku

1.15

Nmmynbe Tena — BeKTopHas pu3ndeckas BeIMYnHa.
p=mi

I/IMHYJ'IBC cuctemsl Tea. U3MeHeHue HUMITYyJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3akoH COXpaHCHUA UMITYJIbCa JJIA 3aMKHyTOI>i CHUCTCMBI TCJI:
D=0, +im, U, =const

PeakTuBHOE NBMXEHUE

1.17

Mexanudeckas padota. @opmyria 1Jisi BHIYUCICHUS pabOThI CHUJIBI:

A=Fscosct

MexaHu4decKass MOIIHOCTb:

1.18

Kunernueckas u NMOTCHIMAJIbHAs SHCPIrUsl. CDopMyna JJIA BBIYUCIICHUA

KUHETUYECKON YHEPTUH:

2
mu
B

TeopeMa 0 KHHETHYECKOM OHCPI'HUH. (DopMyna JIJISI BBIYMCIICHUS TTOTEHITUAIBHOM




OHCPI'uu TCja, HOAHATOTO

HaJ 3eMIEH:

E _ =meh
P o

1.19

Mexanudeckas OHCPTHA:

E=E,+E,

3akoH COXPAaHCHUA MEXaHUYEeCKOH OHCPIUn. qDopMyna JJI 3aKOHA COXpaHCHUA

MEXaHUYECKOHN 3HEPTUU B OTCYTCTBHE CUJI TpeHus: E = const.

HpeBpaLueHI/Ie MEXaHU4YeCKOM OHCPI'UH IIPpU HAJIMYHUU CUJIbI TPCHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE IPABHIIO» MEXaHUKH.
Preryar. Mowmenr cuiel: M - FI.

VYcnoBue paBHOBECHS pbluara:
M +M, +..=0
[MoasmxubIN 1 HemoABMXKHBIN O0510ku. KITJ[ mpocThix MexaHM3MOB,

n= Anonesnas
‘4‘33.11‘3&11333&3

1.21

JlaBiieHre TBEPOTO TeNa.
dopmyiia 11 BBIYUCICHUS JABICHHUS TBEPAOTO TEJa:

=B
=g

JaBnenue ra3a. ATMmochepHoe 1aBieHHeE.

FPI,I[pOCTaTI/I‘ICCKOC JaBJICHUC BHYTPHU KUAKOCTH.

@opMyiia s BBIYMCIICHUS NaBJICHUS BHYTPHU KUIKOCTH:

p=pgh+p.,

1.22

3axoH [lackans. 'mapaBnudeckuil npecc

1.23

3akoH Apxumena. Popmyna g ONPEIEICHHUS BBITAIKUBAIOLIEH

JEUCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B KUJAKOCTh WM ras:
K _.‘l._I:L. =PE v

Vcaopue nnapanus teaa. [lnaBanue CYJOB 1 BO3AYXOILIABAHUC

CHIIBI,




1.24

MexaHnndeckue KoyieOaHHUs. AMHJ'II/ITYI[a, nepuoa M 4YacToTa KOJIEOaHHUH.

®opmyiia, cBA3bIBAIONIAS YACTOTY M NEPUOJL KOJICOAHUI:

1.25

MareMaTnueckuii ¥ IpyKUHHBIM MasATHUKU. [IpeBpaiienue bsHeprum Imnpu

KOJIe0aTEILHOM JIBIKECHUHN

1.26

3aryxaromue koneOaHus. BeiHyk1eHHbIe KoneOanus. PezoHaHc

1.27

MexaHndecKrue BOJIHEL. HpO,Z[OJ'IBHI)IC " TIONEPCYHBIC BOJIHBI. IIJ'II/IHa BOJIHbI U

CKOPOCTD paCIipoOCTPaHCHUA BOJIHBI:

h=v-T

1.28

3ByK. rpOMKOCTI: MU BbICOTA 3BYKa. OTpa)KeHI/IC 3ByKOBOﬁ BOJIHBI Ha T'paHUIIC

IByX cpell. IHppa3ByK U ynbTpa3ByK

1.29

Ipaxmuueckue pabomul

N3mepenue cpenHell MIOTHOCTH BEIIECTBA; apXUMEIOBON CHJIBI; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTa TPEHUSI CKOJIbXKEHHUS; paObOThl CHIIBI TPEHHS, CHIIBI
YOPYTOCTH; CPEeIHEH CKOPOCTH ABMKEHHs Opycka MO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka Mpu IBUKCHUHM IO HAKIOHHOW IJIOCKOCTH; YacTOTHI H
nepuoaa KojebaHnii MaTeMaTHYECKOIr o MadTHHKA; YaCTOTbl MW TICPUOJa
KoJIeOaHUH NPY>KUHHOI'O MasiTHUKA; MOMEHTAa CHJIbI, ICHCTBYIOILIET0 Ha pblyar;
paboThl CWIBl YHOPYroCTH TMPHU TOIBEME Tpy3a C IMOMOIIBI HEMOJABHXHOTO
0510Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ TOMOIIbIO MOABUKHOTO
61oka.

HccnenoBanue 3aBUCHMOCTH apXHMEIOBOH CHUJIIBI OT 00BEMa MOTPYKEHHOU
4acTH TeJla U OT MJIOTHOCTH KHUJIKOCTH; HE3aBUCUMOCTH BBITAJIKNBAIOIIEN CHJIIBI
OT MACCBhI TCJia; CUJIbI TPCHUSA CKOJIBKCHHA OT CHUJIBI HOPpMAJIbHOI'O JaBJICHHUA U OT
polla TOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOUIEH B MpYKUHE, OT CTEHECHH
nepopManuu MpYy>KUHBL, YCKOPEHUsI Opycka OT yIUla HakJIOHA HaIpaBIISIOLICH;
nepuoja (4acToThl) KoueOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoaa
KoJIeOaHUH TMPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a U KECTKOCTH NPYKUHBI;
HCCIIeIOBaHNE HE3aBUCHUMOCTH Iepuojia Koyie0aHUl HUTSHOTO MasTHHKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS paBHOBCCHUSA pblvara

1.30

Qusuueckue sAGNeHUA 6 npupode: TPUMEPbl JBWXKEHHUS C PA3TUYHBIMU
CKOPOCTSIMM B KUBOW W HEKUBOU IPUPOJIE, NEUCTBUE CUIIBI TPEHHSI B IIPUPOJE U

TCXHUKC, TIPHUJIMBBI W OTJIMBBI, ABWXCHUC TIJIAHCT CoaHeuHoM CHUCTCMBI,




PEaKTUBHOE JIBUKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJI€ YEJIOBEKA, BIUSHUE
atMoc(hepHOro JaBlIeHWsT HA >KMBOW OpraHW3M, IUIaBaHWE PBIO, BOCHPHUSITHE

3BYKOB XMBOTHBIMH, 3€EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, IYHaMH, 3XO

1.31

Texnuueckue ycmpoticmea: CIUJOMETP, NAaTYUKU MOJIOKEHHUS, PACCTOSHUS U
YCKOPCHUSA, AUHAMOMCTpP, I[MOAUIMIIHUKH, PAKCTbHI, pblyar, HO,Z[BI/I)KHBIP'I u
HeHOHBI/I}KHBIﬁ 6J'IOKI/I, HaKJIOHHas IIJIOCKOCTb, IMPOCTBIC MECXAaHU3MbI B 6LITy,
COOOIIAIOIIUECS] COCYABI, YCTPOWCTBO BOJOMPOBOJA, THAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,

HCIIOJIb30BAHHUC YJIbTPA3BYKa B 6BITy N TCXHHUKEC

2 TEITJIOBBIE ABJIEHUA
OCHOBHbBIE  TOJOXEHUS  MOJEKYJISIPHO-KMHETUYECKOW TEOPUM  CTPOCHUs
2.1 BemecTBa. Monenu TBEPIOTo, JKUIKOTO U Ta3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopdHble Teaa
25 JIBikeHne dacTull BemecTBa. CBsA3b CKOPOCTH JABIMJKEHHMS 4YacTUI C
' Temreparypoil. bpoyHoBckoe nBmxenue, nuddysus
23 CMaunBaHuE U KalWUISIPHBIE SIBICHUS
24 TemioBoe paciiupeHue u cxarue
2.5 TennmoBoe paBHOBECHE
Y Buytpennsas sHeprus. PaGota u Temnonepenada Kak crnocoObl M3MEHEHUs
' BHYTpPEHHEHN 3HEPTUH
2.7 Bunel Tenonepenayn: TENIONPOBOJHOCTb, KOHBEKLUS, U3TyUEHHE
HarpeBanue wu  oxmaxnaeHue Ten. KoaudecTBO — TEIUIOTHL. Y IelbHAas
TENI0EMKOCTD:
2.8 - \
QO=cm\t,—1,)
3aKOH COXpaHEHHUS! PHEPrMM B TEIUIOBBIX MpOIleccax. YPaBHEHHUE TEIUIOBOTO
Oananca:
2.9
Q1 _Qz +..=0
Hcnapenne un konxaeHcanus. l3MeHeHHME BHYTPEHHEH HSHEPrHHM B IIpOLECCE
510 ucnapeHuss W KoHJeHcaiuu. KurneHue KMIKOCTH. YJenpHass TeIuioTa
. napooOpazoBanus: L = O/m
2.11 BrnaxxHocTs Bo3ayxa




2.12

IInaBnenue wu kpucrajumsauus. VI3MeHeHHe BHYTPEHHEH DJHEpPruM IIpHU

IUIABJICHUU U KpHUCTAJIJIM3allu. YILGJ'IBHELH TCIJIOTA IIJIaBJICHUA:

,_9

P
m

2.13

BryTpeHHss dHEeprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTAa CrOPAaHUs TOIUIMBA!

q=0/m

2.14

[Tpuntumne! paboTs! TermaoBsix ABuratenei. KII1J[ TermmoBoro apurarens

2.15

Ipaxmuueckue pabomul

N3mepenue yaenbHON TEIIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOThI, TOJYYEHHOTO0 BOJOW KOMHATHOW TeMIepaTypbl (QUKCUPOBAHHOM
Maccpl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHAP; KOJWYECTBA TEIIOTHI,
OTJAHHOTO HAarpeThiM LWIMHIPOM, IOCJIe OMYCKaHHs €ro B BOJY KOMHATHOMU
TEMIEPATypbl; OTHOCUTEJIBHOM BIAQXHOCTU BO3/yXa; YJEIbHOM TEIUIOTHI
wiaBieHus Jspaa. MccienoBaHue W3MEHEHHs TeMIepaTypbl BOJABI  NIPU
Pa3IMYHBIX YCJIOBUSX; SBJICHUS TEMJIOOOMEHA MpPU CMEIIUBAHUU XOJOIHOM M

ropsiueit BOJbI; Mpoiiecca UCHapeHus

2.16

Dusuueckue s61eHUS 8 npupode.‘ MOBCPXHOCTHOC HATSXKCHUC U KAIUJIJIAPHBIC
SBJICHUSA B IPHUPOAC, KPUCTAJIbBI B IIPHUPOAC, U3IIYUCHHUEC COJ'IHI_[a, 3aMCpP3aHue

BOJI0EMOB, MOpCKHE OpHU3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsl, CHera

2.17

Texnuueckue ycmpoticmea: KalWISpbl, IPUMEPHI UCIOIb30BaHUS KPUCTAIIIOB,
AKHUJIKOCTHBIM TE€pPMOMETp, JaTYMK TEMIIEpaTyphl, TEPMOC, CHCTEMa OTOIUIEHUS
JIOMOB, TUT'POMETpBI, ICUXPOMETP, MapoBasi TypOHHA, IBUTATEb BHYTPEHHEIO

CTOpaHHUSI

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpuzanus Tei. J[Ba Buaa 3JIEKTPUYECKUX 3apsI0B

3.2

BzaumopeiictBue 3apskeHHBIX Tell. 3akoH Kynona

33

3aKoH COXPaHCHHA SJICKTPHUICCKOI'O 3apsaaa

3.4

QHGKTpI/ILICCKoe IoJIC. HaHpH)KéHHOCTL OJICKTPHUYCCKOI'0  IIOJIA. HpI/IHHI/IH

CYNEPIIO3UIINH JIEKTPUUYECKUX TT0JIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenu »snextpuyeckux 3apsaoB. JleHCTBUE 3IEKTPUYECKOro IOJIsi Ha

QJICKTPHUYCCKUC 3apAIbI. HpOBO,I[HI/IKI/I U JUSJICKTPUKH




ITocTostHaBIN BHGKTpI/I‘leCKI/Iﬁ TOK. HeﬁCTBHH QJICKTPHUYCCKOI'0 TOKaA. Cuita Toka.

Hanpsoxenue.
3.6 I=q/t,U=A4/4

DREeKTpUUYECKOE COMPOTUBIICHHE. Y IETFHOE ANEKTPUIECKOE COMPOTHBIICHHUE:
3.7 R =pl/S
13 3akon Oma juist yuacTtka snektpudeckoit nenu: [ = U/R

[TocnenoBarensHOE COEIMHEHHUE TPOBOTHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
3.9 [TapannensHOE COeTMHEHNE TPOBOIHUKOB PABHOTO COMPOTHBIICHUS:
R.
U=U,:I=I+1;R=—.
-7 B 2

CwMmerianHbIe COSTMHEHUS TIPOBOTHUKOB
3.10 Pabota u momHOCTE 2nekTpuueckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenna:
3.11 2

. Q=I"-R-t

312 OnbiT Dpcrena. MarHuTHoe TmoJie MPSAMOro NPOBOJHUKA C TOKOM. JluHHUM

MarHuTHOW WMHIYKITUH
313 MarsnuTHOe 10J€ MOCTOSIHHOTO MarHuta. B3auMoaelcTBue NOCTOSHHBIX

MarHuTOB
3.14 JlelicTBME MAarHMUTHOTO ITOJIS1 HA POBOJHUK C TOKOM
3.15 OnsiTel @apanes. SBneHue 3neKTpoMarHuTHON uHAyKuuu. [lpasuino Jlenna
3.16 Ilpakmuueckue pabomol

I/I3M€peHI/Ie QJICKTPHICCKOI'O COIIPOTUBJICHHUA pE3rUCTOpAa; MOIITHOCTH
QJICKTPHUYCCKOI'O TOKA, pa60TBI SJICKTPUYICCKOT'O TOKA.

HCCJ’IG}IOB&HH@ 3aBUCUMOCTH CHJIBI TOKa, BO3HHUKAIOMIETO B IIPOBOAHHKE
(pe3I/ICTOpI:>I, naMnqua), OT HAIIPpAKCHHA Ha KOHLIAX MPOBOAHHKA; 3aBUCHUMOCTU

COIMPOTUBJICHHA OT OJIMHBI NPOBOAHHMKA, IUIOIIAANW €ro NMOINCPECYHOro CCUCHUA U




YAEIBHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuiia ISl SJEKTPUUECKOrO HAMPSHKEHUS MPU MOCIEA0BATEIbHOM
COCMHEHUM IIPOBOJHUKOB; IpaBWIA I CUJIbl JJIEKTPUYECKOIO TOKa IIpU

napaijiecJIbHOM COCANHCHUN IIPOBOJHNKOB (pe3I/ICTOpLI n HaMl'IO‘-IKa)

Qusuueckue A6NleHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHW3MOB, MATHUTHOE TOJIE 3eMJIH, Apel( MmoocoB,
POJIb MAaTHUTHOTO TIOJIS JJIsI )KU3HU Ha 3eMJIe, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: 5DIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTarT,
CYETUMK  DJICKTPUYECKOM  DHEPrUH,  DIIEKTPOOCBETUTEIBHBIE  TPHOOPHI,
3.18 HarpeBaTeIbHbIE ANEKTPONPUOOPHI (mpumepsl), INEKTPUYECKUE
MPEAOXPAHUTENN, JJICKTPOMATHUT, OJJIEKTPOJBUraTeIh IOCTOSHHOIO TOKa,
reHEepaTop MOCTOSTHHOTO TOKA
3.19 DJIeKTpOMarHuTHbIE BOJHBI. [1IKkana 3JIeKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monenb cBeta. [IpsmonnHeiiHoe pacipocTpaHeHHe CBeTa
3.21 3akoH oTpaxkeHus cBera. [1nockoe 3epkano
3.22 [Ipenomiienue cBeTa. 3aKOH MPEIOMIICHHUS CBETA
3.23 Jucnepcus cera
394 Jlunza. Xon nyueit B nun3ze. POKyCHOE paccTosHME JAMH3bI. OnTuueckas cuiia
' yH3el: D = 1/F
3.25 I'ma3 xak ontuueckas cucrema. OnTudeckue mpudopsI
Ipakmuueckue pabomol
#H#HPar##l13MepeHe  ONTUYECKON CHJIBI COOMparomel JIMH3bI, (POKYCHOTO
paccTosTHUsL COOMpArOIIEH JTUH3HI (TI0 CBOMCTBY PaBEHCTBA pa3MEpPOB MpeAMETa U
M300pakeHMsI, KOT/la MPEAMET PACIONIOKEeH B JTBOMHOM (oKyce), MoKazarems
3.26 MIPEeIOMJIEHUS CTEKJIA.
#i#HPar#H#llccnenoBanue CBOWCTBa M300pa)KEHHsI, MOJYYEHHOTO C TOMOIIBIO
coOuparomield JUH3bI, U3MEHEHHs (OKYCHOTO PACCTOSHHS ABYX CIOXKEHHBIX
JIMH3; 3aBUCUMOCTH yTja MPEJIOMJICHUS CBETOBOIO JIiyda OT yIJla HaJcHHUS Ha
TPaHUIE «BO3IYX — CTEKIIO»
327 Quzuueckue saenenuss 6 npupoode: 3armenuss Connua u JlyHbl, 1BeTa Ted,
' OTITHYECKHE sIBJIeHUs B aTMoc(hepe (1iBeT Heba, pedpakius, pamxyra, MUPax)
398 Texnuueckue ycmpouicmeéa: OYKH, TIEPUCKOI, (OTOaImapar, ONTHYECKHE
. CBETOBOJIBI
4 KBAHTOBBIE SABJIEHM S




PannoaktuBHOCTH. Anb(da-, OeTa-, raMma-u3nydeHus. Peakiuu anbda-u Oera-

4.1
pacnana

4.2 OmnsiTel Pesepdopaa mo paccesnuto ansga-yactuil. [lnanerapaas Moaens atoma

43 CoctaB atomHoro sjpa. M3oronst

4.4 [Tepuon momypacmnaza aTOMHBIX siI€p

4.5 S nepHble peakyiu. 3aKOHbI COXPAHEHUS 3apsiI0BOTO U MAaCCOBOTO YUCET
Qusuueckue sA6leHUs 6 npupode: E€CTECTBEHHBbIH paJHMOaKTUBHBIA (OH,

4.6 KOCMUYECKHE JIy4d, PAJUOAKTUBHOE H3JIyY€HHE NPHUPOJIHBIX MHUHEPAJIOB,
NeicTBUE paJIMOaKTUBHBIX U3JyYEHUI Ha OpraHU3M 4eJIoBeKa

47 Texnuueckue ycmpoticmea: CEKTPOCKOI, MHAUBHUIyaIbHBIM 103UMETp, Kamepa

BI/IHLCOHa, AACPHAd SHCPTrEeTUKA




OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

- A.B.Ileppimikun, BanoB A.W. ®usuka 7 knacc 2-e uzn.- M. Ilpocsemenue, 2022 r.
- A.B.IlepsiikuH, UBanoB A.M. ®usuka 8 knacc 4-e uzn. M. [Ipoceemenue 2024 r.
- A.B.Ileppimukna E.M.I'ytHuk @usuka 9 ximace 5-e n3n. M. IIpocsemenne 2025r.

- COOpHUK 3amad  Io buzuke s 7—9 kmaccoB 00pa30oBaTENbHBIX — YUPEKICHUM
/B. W. Jlykammk, E.B. BanoBa. — 21-e uzn. — M.: IIpocsemenne, 2007.
- [leppimikun A.B.. CoopHuk 3ama4 o ¢usuke. 7-9 xinaccel. — M.; [IpocBemenue, 2013

(37K TPOHHBIN BapUaHT)

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

®usuka. YMK mnst ocHoBHOIM mikoutbl 7 — 9 kimacesl (PI'OC): meroanueckoe mocobue st
YUUTENS
Astopsl: bopoaun M. H. T'og usganus: 2017
e Coxkonora H.YO. JlabopaTopHblii sxypHa 1o ¢pu3uke 1ist 8 Kiace
e Camonenko F0.A. Yuutento Gpu3MKu 0 pa3BUBAIOIIEM 00pa30BaHUU
o ®enopona 10.B. u np. JlabopatopHblil npakTUKyM N0 (HU3NKE C TPUMEHEHHEM
UQPPOBBIX TabopaToOpwHii : pabovast TeTpaab 1 7—9 KiIaccoB
e ®enoposa I0.B. u ap. JlabopaTopHbIii TPaKTUKYM 110 (PU3HKE C TPUMEHEHUEM
uu¢poBbIx Jadoparopuil. Knura nis yuurens
e CaxoBuu A.JI. u np. KpaTtkuii cnpaBounuk 1o ¢puszuke. 7—11 kimaccel
e Hukutuna A.B. u np. KommberoTepHoe MoaenupoBanue GU3NIECKUX MPOIECCOB
e UBanoB b.H. CoBpemeHnHas (u3uka B Ko
e Bonkos B.A. YHuBepcanbHble MOYypOYHBIE pa3pabOTKH 1Mo GU3HKe: 8 Kiacc. — 3 — u3/I.
nepepabort. u gom. — M.: BAKO, 2012

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

- NUurepakTuBHbIe yueOHbIe TocoOUs « Harnsanas pusukar
— @enepanbHOE TOCYAaPCTBEHHOE OIOPKETHOE yupexaeHue «DenepanbHbIi HHCTUTYT OIEHKU
kadecTBa oopazoBanus» (DMOKO) (https://fioco.ru/).

— OOpazoBarenbHBIA MOPTAN JUIsI TOATOTOBKM K dk3amenam CJIAM T'MA: PEIIY BIIP
(https://vpr.sdamgia.ru/).

— DnekrponHoe obOpazosanue ([Toxroroska k EI'D / OI'D, BIIP, MIIKO, Crarl'pax, BcOIll,
onuMmHuaabl U KOHKYpcsl) (https://eobraz.ru/tag/gusmka).

— Caiir «BITP-ET'D» (https://vpr-ege.ru/).

— Enunas cucrema ynuBepcaisHoro oopasoBanust ESU (https://esuo.ru/).










