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MNOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOKEHUW U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeIbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoMm (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yue6Horo npeamMera «Duzukay.

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJICHA HAa OCHOBE MOJOKEHUU U TpeOOBaHUM K pe3yJbpTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yueToM ¢eaepaibHON padodeit mporpaMMbl BOCITUTAHUS U
KOHIICTIIMY TIpernogaBanus yueOHoro npeamera «Dusznkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOMIMXCS W OpPraHU3alUi0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OcCHOBe. B mporpamme mno ¢usuke y4yuThIBaOTCA
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu TtpedoBanuii ®I'OC OO0 k
MJTAHUPYEMBIM JTMYHOCTHBIM U METaINPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTI'0 00111eTr0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBlIMBaeT pacnpeereHre yueOHOro Marepuania
o rojaM o0ydeHus (1o Kjaccam), MpejyiaraeT NpuMEPHYIO MOCIEA0BATEIbHOCTh
M3Y4YEHUS T€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COACPKAHUSI U
y4eTe BO3paCTHBIX 0COOCHHOCTEN 00yYarOIINXCS.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LETbI0 OKa3aHUA METOIUYECKOM
MTOMOIIY YYUTEITIO B CO3/IaHNU pabodeii mporpaMMbl IO YIEOHOMY TIPEIMETY .

®duszrka SBIACTCA CUCTEMOOOPA3YIONIUM JIJIsl €CTEeCTBEHHOHAYYHBIX YYEOHBIX
PEeIMETOB, TOCKOJIbKY (PU3MYEeCKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomMued u GU3NIECKON
reorpadgueii, BHOCHT BKJAaJ B €CTCCTBEHHOHAYYHYI0 KapTUHY  MHpa,
MPEeJOCTaBIsIeT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CI10cO0a MOyYeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (HU3NUYECKOTO OO0pa30BaHUS B CTPYKType OOIIETro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHWM ECTECTBEHHOHAYYHOW TPaAaMOTHOCTH H
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue @usukun Ha 0a30BOM YpOBHE MpEIIOJiaracT OBJaJCHHE
CIEIYIONUMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOIIMMH €CTECTBCHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SBJICHUSA,

e OILICHMBAaTh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCJIEI0BAHMS;



HHTCPIPCTUPOBATL AAHHBIC M HCIIOJIB30BATh HAYYHBIC JOKA3aTCJILCTBA
IJIA TIOJIYYCHHA BBIBOAOBY.

[enmn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS
OnpeneNneHsl B KOHUENUWK MpenojaBaHus ydyeOHoro mnpeamera «DPusnka» B
oOpa3oBarenbHBIX opraHusanusx Poccuiickoit ®enepaiuu, peagu3yOMUx
OCHOBHBIE 00111€00pa3oBaTeIbHbIE TPOrPAMMBI.

Lenu nzydyeHust pu3nKu:

npuoOpeTeHne HHTEepeca M CTpPeMJICHUS OOydaroluxcs K HaydHOMY
U3YYEHUIO TPHUPOJIbI, PA3BUTHE UX HMHTEIUICKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJe TTO3HAHUSA ¥ (HOPMHUPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHHE HAyYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa H3y4YeHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHpOBaHUE TPEACTABICHUA O PO (DU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH;

pa3BUTHE  TIPEACTABICHMHM O  BO3MOXHBIX  cdepax  Oymyrmieit
po(eCCHOHAIBLHON JIeITeTLHOCTH, CBA3aHHON ¢ (DM3HMKOM, MMOArOTOBKA K
JabHEHIIIeMy 0OOYYCHHIO B ’TOM HAIpPaBJICHUU.

JIocTH)KeHHE 3TUX IieJied MporpaMMbl 10 (H3UKe Ha YpPOBHE OCHOBHOT'O
oO1ero o0pazoBaHust 00ECTIEYNBACTCS PEIICHUEM CIIEAYIOIINX 3a]1ay:

npuoOpeTeHre 3HaHWA O JUCKPETHOM CTPOCHHWU  BEIIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAHTOBBIX
SIBIICHUSX

MpUOOpPETEHUE YMEHUN OMUCHIBATh U OOBSICHATH (DU3MYECKUE SBICHUS C
MCTIOJIH30BaHUEM ITOJTYYCHHBIX 3HAHUM;

OCBOCHHE METOJIOB pEIICHUS TMPOCTEHININX pacCUYeTHBIX 3a1ad ¢
HCIIOJIb30BaHUEM (bu3IIecKuX MOJIeTIeH, TBOPYECKUX u
MPAKTUKOOPHUCHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOIOIaTh IPUPOIHBIE SBICHUS U BBIMOIHSITH OIBITHI,
nabopatopHble pabOThl W AKCHEPUMEHTAJIbHBIC HCCIEIOBAHUS C
MCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ MH(DOpMaIuel (PU3NUECKOTO COAEpKAHUS,
BKJTFOYast MH()OPMAIIMIO O COBPEMEHHBIX JOCTIKCHUAX (PU3UKU, aHATU3 U
KPUTHYECKOE OIICHUBAaHUE WH(OPMAITIH;

3HAKOMCTBO €O cepamu poecCHOHATHLHOM AeATEIHPHOCTH, CBSI3aHHBIMU
C (u3MKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JTOCTHKCHHUSX (QU3NUICCKON HAYKH.



OO61ee 4ncno 4acoB, peKOMEHIOBAHHBIX IS U3Y4YeHHs (DU3UKH Ha 6a30BOM
ypoBHe, — 238 vacoB: B 7 kitacce — 72 yacoB (2 yaca B HeJeN0), B 8 kimacce — 72
yacoB (2 ywaca B Heaemwo), B 9 kmacce — 108 waca (3 waca B HEHEI).

[Ipenyaraemelii B mporpaMMe 1Mo (U3HMKE MEepeueHb J1ad0pPaTOPHBIX padoOT |
OTIBITOB SIBJISICTCS PEKOMEHIATEIbHBIM, YUYUTEh JICJAET BBIOOP MPH MPOBEIACHHUH
nabopaTOpHBIX PabOT W OMBITOB C YYE€TOM WHAMBUIYAIbHBIX OCOOCHHOCTEH
o0yyJarommxcs, CIUCKa IKCIEPUMEHTAIBHBIX 3aJaHUM, MpejiaracMbIX B paMKax
OCHOBHOT'0 TOCYJapCTBEHHOTO 3K3aMeHa 1Mo (hU3HUKe.



COILEPKXAHUE OBYUYEHUA

7 KIIACC
Du3uKa 1 e€ poJib B IO3HAHUHU OKPYIKAKIIEro MUpa.

®usuka — Hayka O npupone. SBieHus npuponsl. PU3NUECKUE SIBICHHUS:
MEXaHUYECKUE, TEMIOBBIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. M3MmepeHue Qu3nyeckux BenuuuH. Dusznyeckue
npubopsl. [TorpemHocts u3Mepenuit MexayHapoaHasi cuctemMa euHuIl.

Kak ¢wusuka u jApyrue ecTecTBEHHbIE HAyKHM H3Y4YaloT MPUPO.Y.
EcrecTBeHHOHAy4HBI METOJ TMMO3HAHUS: HAOJIOJEHHE, ITOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIOTE3, SKCIIEPUMEHT 0 MPOBEPKE TUMOTE3, OOBICHEHUE
HaOmogaemoro siineHus. Onucanue GU3NIEeCKUX SBICHUH C TIOMOIIBIO MOIeTIeH

Hemoncmpayuu.

1. MexaHu4yecKkue, TEIUIOBBIE, AJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIE

SIBJICHUSL.
2. ®Ousuyeckue MpUOOPHI M MPOIEAypa MPSIMBIX U3MEPEHUN aHAJTIOTOBBIM U
U GPOBBIM TPUOOPOM.

Jlabopamopnuvie padbomut u onvimot.

1. OmnpeneneHue UEHbI IE€IEHUS MIKAIbl U3MEPUTEIBLHOTO TprbOpAa.
N3mepenue paccTosiHUM.

N3mepenne 00bEMa )KUIKOCTH U TBEPAOTO TETA.

Ornpenenenue pa3MepoB MalbIX TEN.

N3mepenue Ttemmeparypbl Npu NOMOLIY JKHUAKOCTHOTO TEPMOMETpPA H

JNaTYMKa TEMIIEPATyPHI.

6. IlpoBenenue uccienoBaHus IO NPOBEPKE TMIIOTE3bl: JAIBHOCTH ITOJETA
IIapyiKa, MyImEeHHOr0 TOPU30HTAIBHO, TeM OO0JbIle, YeM OOJIbIe BhICOTA
ITyCKAa.
IlepBoHavabHbIEC CBEACHUA 0 CTPOCHUM BellleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbI, WX pa3Mepbl. ONBITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BEUIECTBA.

JIBmokeHne 4actun BemecTBa. CBS3b CKOPOCTH JBMIKEHHUS YacTUI[ C
Temriepatypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumomelicTBue dacTuIl
BEILIECTBA: IPUTSKEHNE U OTTAIIKUBAHHUE.

ArperatHble COCTOSHUSI BEIIECTBA: CTPOCHUE Ta30B, KUJIAKOCTEH U TBEPABIX
(kpucraminyeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMHU BEIIECTB B Pa3HbBIX
arperaTHhIX COCTOSHUSIX M MX aTOMHOMOJEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHUS.

2. Habmonenue nuddysumn.
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3. HaGmiomenue ~ siBmeHui,  OOBSACHSAIOMIUXCA  TPUTSHKEHUEM WA
OTTAJIKMBAHUEM YACTUI] BEIIECTBA.

Jlabopamopnuie padbomut u onvimui.

1. OueHka pauameTpa aroMa METOAOM pPsoB  (C  UCHOJIb30BAaHUEM

doTorpaduii).

2. OmnbITHI 10 HAOJIIOACHHUIO TETUIOBOTO PACIIMPEHHUs ra30B.

3. OnbIThl 10 OOHAPYKEHUIO AEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSKEHUSI.

JIBH:xeHMEe U B3aMMOAeiiCTBHE TeJl.

Mexannyeckoe JBUKEHHE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHXKECHUE.
Cxopoctb. CpenHssi CKOPOCTh MPH HEPABHOMEPHOM JBWKEHUU. Pacuer mytu u
BPEMEHHU JIBUKECHUS.

SBnenne wuHepuuu. 3aKoH HHEpUMHU. B3anmoneicTBUE Ten Kak MNpUYUHA
M3MEHEHUsI CKOPOCTH JBMKEHMS Tel. Macca Kak Mepa HWHEPTHOCTH Teja.
[InoTHOCTH BemecTBa. CBS3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B E€IWHHUIIC
o0BEMa BEIIECTBA.

Cuna Kak XxapakTepHCTHKa B3auMoOJeHcTBUA Ten. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMOLIBIO NUHAMOMETpPA. SIBJI€HUE TATOTEHUS U CHJIa
TsokecTd. CHJla TSKECTH Ha Ipyrux miaHerax. Bec tena. Hesecomocts. Croxkenue
CWJI, HANPABJICHHBIX IT0 OJHOM mpsiMoi. PaBHOmelcTByromas cui. Cuia TpeHMs.
TpeHne CKONIbXKEHUS U TPEHUE MOKOS. TpeHne B MPUPOJE U TEXHUKE.

Hemoncmpayuu.

Hab6mronenne MexaHnueckoro IBUKEHUS TeTa.
N3mepeHne ckopocTr NMPSMOJINHENHOTO ABUKEHHUS.
Habmtonienue siBlneHus WHEPIHH.
Hab6mronenme n3MeHeHnst CKOpoCTH TPU B3aUMOJCHCTBUU TEll.
CpaBHeHHE Macc MO B3aMMOJIEVCTBHUIO TE.
CroxeHue ChJl, HallpaBJICHHBIX 11O OJTHOM MPSMOM.
Jlabopamopnuie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PABHOMEPHOTO JABUKEHUS (LIapUKa B KUIKOCTH,
MOJIETIU AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpeneneHue CpeaHEH CKOPOCTH CKOJNBKEHHS OpycKa WM IMIapuKa II0
HAKJIOHHOU IIJIOCKOCTH.
Omnpenenenne MIOTHOCTH TBEPIOTO TeNA.
OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH pacTshKeHHUs (aedopmainiun)
MPYKUHBI OT MPUIIOKECHHOMN CHUJIBI.
5. ONBITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUSI OT
BECa TEJla U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEN.
JdaBjenne TBEPABIX TeJl, *KUIKOCTEH U ra30B.
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Hasnenune. CriocoObl yMEHBIICHHS U yBEJIMUEHUA AaBieHus. [[aBnenue rasa.
3aBUCUMOCTh JaBJICHHS Tra3za OT o0bema, Temmeparypbl. l[lepegada naBiieHus
TBEPABIMU TEJNaMHU, XUAKOCTIMH M razamu. 3akoH [lackans. IIneBmatnueckue
MalllMHbl. 3aBUCUMOCTb JAaBIEHUS XUJIKOCTH OT TyOuHBI. ['HMIpocTaTuyeckuil
napajokc. Coobuaromuecs cocyibl. ['unpaBnnueckue MEXaHu3Mbl.

AtMocdepa 3emuin u armocepHoe gamieHue. [IpuuuHbl CylecTBOBaHUS
BO3aAyHON oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune atmocdepHOro
JaBJICHUSA. 3aBUCUMOCTb aTMOC(HEpPHOro JaBIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 u3MepeHus: aTMOChHEpPHOTO JIaBIICHUS.

JleficTBHE )KMAKOCTU U ra3a Ha MOrPy>KEHHOE B HUX TeNo. BrlTalkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS ra3a OT TEMIIEPATYPHI.

Ilepenaya gaBiaeHUs )KUIKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/Ibl.

I'mppaBnuuecknii nmpecc.

[IposiBnenue nericTBrsi aTMOC(EPHOTO JaBICHUSI.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa MOTPYKEHHOW YacTu
T€JIa ¥ IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKHUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKUIKOCTH.
VYcnoBue miaBaHus TeN: MJIABaHUE WM MOTPYKEHUE TENl B 3aBUCHUMOCTH
OT COOTHOIIEHUS IJIOTHOCTEMN TeNa U )KUAKOCTH.

Jlabopamopnule padbomot u onvimui.

1. HccnenoBanme 3aBUCHMOCTH Beca Tella B BOJIC OT 00bEMa MOTpyKEHHON B
AKUJKOCTh YaCTH TeJa.

2. OnpezneneHue  BBITAJIKUBAKOIIEH CWIbL, JEHCTBYIOIIEH HaA  TEJO,
MOrPYKEHHOE B )KUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEW CHIIBI, JENCTBYIOIIEH HA TEIO
B JKMJKOCTH, OT MacChl TeJa.

4. OnpIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAJIKHUBAIOLIEH CHJIBI,
JNCUCTBYIOUIE Ha TeNO0 B JKUAKOCTH, OT O0bEMaA NOTPYKEHHOH B
KUJKOCTb YaCTH T€JIA U OT IUIOTHOCTH KUJKOCTH.

5. KoHCTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOJKU U
onpenesieHne €€ rpy30MoabEMHOCTH.

PaGora u MOIIHOCTH. JHEPrusl.

Mexannyeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBuio
paBHOBecus pbluara. [IpumeHeHue mpaBuia paBHOBECHS pblyara Kk OJIOKY.
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«3omotoe mpaBwioy MmexaHukd. KoapduuueHnt monesHoro neiictBus (manee —
KII/I) npoctbix MexaHu3moB. [IpocTeie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckass dHeprus. KuHeTtmyeckas W NOTEHUUAIbHAST DHEPTHS.
[IpeBpalieHrie 0JTHOTO BH/Ia MEXAHUYECKOW SHEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomot u onvimol.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NMPU PABHOMEPHOM JBHKEHHUH Teja

10 TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue yclIOBUN paBHOBECHS pblyara.
3. Hsmepenue KIIJI HaKIOHHOM TIOCKOCTH.

4. W3ydeHune 3aK0OHA COXPAaHECHUSI MEXAHUYECKON SHEPTHUH.
8 KIIACC

TemoBble sIBJICHUS.

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJAPHO-KMHETUYECKOW TEOPUH CTPOEHUS
BelllecTBa. Macca W pa3Mepbl aTOMOB M MOJIeKyJ. ONbIThl, MOATBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYISIPHOKUHETUYECKOW TEOPUH.

Mopenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUIM BENIECTBA.
Kpucrammueckue u amopdusie tena. OObsiCHEHHE CBOWCTB T'a30B, KUAKOCTEH U
TBEPABIX TEJI HAa OCHOBE IMOJOKEHUN MOJEKYISIPHO-KNHETUUYECKON TEOPHHU.
CmaunBaHu€ U KaNWJUISIPHBIE sIBIEHUS. TennoBoe paclInpeHue U CKaTue.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBHXKCHUS
yactull. Buytpennsas osHeprus. CnocoObl HM3MEHEHUsS BHYTPEHHEH OSHEpPruu:
Teronepeaaya u COBEPIIICHUE padoTHI. Bups TeIonepeaayu:
TEIIONPOBOJAHOCTh, KOHBEKIIHS, U3IITyUYCHHE.

KonndecTBo TemioTsl. YenbHas TEIUIOEMKOCTH BEMIECTBA. 1emIooOMeH H
TEIJIOBOE paBHOBECHE. YpaBHEHHME TeIUIOBOro Oamanca. [lnaBnenue wu
OTBEpJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YAENbHAs TEIJIOTa IJIABJICHUS.
[TapooOpazoBanue u konjaeHcanusa. Mcnapenue. Kumnenue. YjenbHas TermioTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPaTyphl KHIIEHHS OT aTMoc(hepHOTO
JABJICHUSL.

BnaxnocTs BO3ayXAa.

DHeprus TOIIMBA. Y AeIbHAS TEIUIOTa CTOPAHUSL.

[Tpuntuner pabotel TernoBbix aBurateneit KIIJ temmoBoro maBuratess.
TeroBble IBUTATENN U 3aLATA OKPYKAKOIIEH CPEbI.

3aKOH COXPAHEHHUSI U MIPEBPAILCHUS SHEPTUH B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

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

Habmonenne nuddysun.

HaOmronenue siBieHnit cMaurBaHUsI M KaMWIISIPHBIX SIBJICHUH.
HaOnronenne TemioBoro pacmpeHus Tel.

N3meHenne maBieHWs Ta3a NMpW M3MEHEHWHM O0bEMa W HATPEBAaHWUU WU
OXJIAXKICHUU.

IIpaBuna u3MepeHus: TeMIeparypsl.

Bunbl Tenonepenaym.

OxyaxkieHue IpU COBEPIIICHUU PaOOTHI.

HarpeBanwne npu coBepiieHUH paboThl BHEIIHUMH CHJIAMHU.
CpaBHeHUE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HaGmaronenne kuneuus.

HabGmrogenmne mocTossHCTBA TeMITepaTyphl TPH TIaBICHUH.
Mopaenu TEeIJIOBBIX ABUTaTEIICH.

Jlabopamopnuie padbomut u onvimol.

1.
2.
3.

10.
11.
12.
13.

OnpIThl IO OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OnpITHl IO BRIPAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnbITel IO HAOIIOACHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, KUIAKOCTEH U
TBEPJBIX TEIL.

Onpenenenue AaBieHMs BO3AyXa B OaJJTIOHE IINPULA.

OneITBl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH JAaBJIEHUS BO3JyXa OT €ro
00BbEMa U HarpeBaHUs WIH OXJIaXKICHUSI.

ITpoBepka runore3bl JTMHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIEPATYPHI.

Habmionenne wu3MeHeHUs: BHYTPEHHEH OJHEpruM Tela B pe3yJbTaTe
TeIUIonepeauu U pabOThl BHEIIHUX CHJI.

HccnenoBanue sBIEHUS TEMJIOOOMEHA NpPHU CMEIIMBAHUM XOJOJHOW U
ropsiueu BOJIBI.

OnpeneneHue  KOJWMYECTBA  TEIUIOTHI, IOJYYEHHOIO  BOJOM  MpHU
TEII000MEeHE C HarpeThIM METAJUIMYECKUM LUJIUHIPOM.

Onpenenenne yneapHON TEIUNIOEMKOCTH BEILIECTBA.

HccnenoBanne npouecca UCapeHusl.

Omnpenenenne OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

Omnpenenenue yIeapHOM TEIUIOTHI IJIaBICHUS JIb/A.

JJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHHUS.

OnekTpu3auus Ten. /[[Ba poaa 3leKTpUYEcKuX 3apsaoB. B3ammoneinicTBue
3apsoKEeHHbIX Ten. 3akoH KyioHa (3aBHCHMMOCTh CHJIBI  B3aMMOJEHCTBHUS
3apSKEHHBIX T€J OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUSA MEXKY TE€JIaMU).

Onektpuueckoe mnoine. Hanpspk€HHOCTh anekTpudeckoro mosisa. IIpuHuun
CYNEpIO3ULINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyecKkux 3aps/ioB. DJIEMEHTAPHBIN AIEKTPUUYECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUYECKOTO 3apsIa.

DNEeKTpUYEeCKUd TOK. YCIOBUSL CYIIECTBOBAHMS BJIEKTPUYECKOTO TOKA.
MCTOYHMKM TMOCTOSIHHOTO TOKa. JIeMCTBHUS SJIEKTPUUECKOro TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUJIKOCTSX U raszax.

Onektpuueckasds uenb. Cuna  TokKa.  DJIEKTPUYECKOE  HANPSKEHUE.
ConpoTuBIIeHHE MPOBOJHUKA. Y IETBHOE CONPOTHBIICHHE BellecTBa. 3akoH Oma
s yyactka uenu.  [locienmoBarenbHOE W MMApAJUICNIBHOE — COSAUHEHUE
IPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTPUYECKOrO ToKa. 3akoH Jhxoyns—Jlenna.
DJeKTpUYECKUE LIETIH U MOTPEOUTENH IEKTPUUIECKON sHeprun B ObITy. KopoTkoe
3aMBbIKaHUE.

[locTossHHBIE ~ MarHuTHl.  B3anmonaeicTBHE  IMOCTOSIHHBIX ~ MarHUTOB.
MarnuTtHoe nosie. MarHuTHoe 1osie 3eMJIM U €r0 3HAYCHUE JUIS KU3HU Ha 3eMIle.
OneiT  Opcrega. MaruurHoe moje  3JIEKTpUYecKoro Toka. llpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBUE MArHUTHOIO MOJISI HA IIPOBOJHUK C TOKOM.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. lCnoyib30BaHHME 3IEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apajnes. SBieHre MeKTpoMarHuTHON nHayKuuu. [Ipasuno Jlenna.
DIEeKTpOreHepaTop. Crioco0b1 MOJTYYEHUS ANEKTPUUYECKOU SHEPIUH.
DNEKTPOCTAHIIMK Ha BO30OHOBIISIEMbIX HCTOYHUKAX SHEPIHH.

Jlemoncmpayuu.

DneKTpU3aius Tel.
JIBa poJia 3JIEKTPUYECKUX 3apsi 0B U B3AUMOJECHUCTBUE 3aPSKEHHBIX TEI.
YCTpONCTBO U IEUCTBUE JIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAST UHIYKIIHS.
3aKOH COXpaHEHUS JIEKTPUUECKHUX 3apsI0B.
IIpOBOIHUKH U JUBIEKTPUKH.
MopenupoBaHue CUIOBBIX JIUHUN 3JIEKTPUYECKOTO TMOJIS.
HcTouHnKH TOCTOSIHHOTO TOKA.
JIENCTBHS IIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. 'a30BbIM pa3zpsn.
. I3MepeHne cuIibl TOKa aMIIEPMETPOM.
. I3mepeHnne 351eKTpUYeCcKOro Halps>KeHUsT BOJIBTMETPOM.
. Peocrar u marasuH cONpOTHUBIEHUN.
. BzaumopeicTBre NOCTOAHHBIX MArHUTOB.
. MonenupoBaHre HEBO3MOKHOCTHU Pa3/I€JICHUS TIOJIFOCOB MAarHUTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT IpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHuT.

JlelicTBHE€ MAarHUTHOTO TOJISL HA MPOBOJAHUK C TOKOM.

DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

UccnenoBanue sBICHUA 3JIEKTPOMArHUTHON MHIYKIIUH.

Omnerter ®apanes.

3aBUCHUMOCTh HAMNpaBJICHUS WHAYKIMOHHOTO TOKa OT YCIOBHM €ro
BO3HUKHOBEHHS.

DJIEKTPOTreHEepaTop MOCTOSHHOTO TOKA.

Jlabopamopnule padbomut u onvimol.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OneiTel MO HAOMIONCHUIO DJCKTPU3ANMHA TEN WHAYKIMEH W TpHU
COTPUKOCHOBEHHH.

UccnenoBanre AEUCTBUS DJIEKTPUYECKOTO TMOJISI HA MPOBOJHUKH U
TTUDJICKTPUKH.

COopka u npoBepka pabOThI JIEKTPUUECKOMN LIETIH MOCTOSHHOTO TOKA.
N3mepenne u peryaupoBaHue CUIIbI TOKA.

N3mepenune u peryampoBaHie HAMPsKEHUS.

HccnenoBanre 3aBUCHUMOCTH CHIJIBI TOKa, WIYIIETO 4Yepe3 PEe3UcTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HATIPSDKCHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIITUE 3aBUCUMOCTD AIEKTPUUECKOTO
CONPOTHUBJICHUSI MPOBOAHMKA OT €ro JJIMHBI, IUIOMIAJXA TOMEePEeYyHOro
CCUCHHS M MaTepHara.

[IpoBepka mpaBuiia CIOXKECHHS HAIMPSHKEHUN TPU TOCIEAOBATEILHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia AJis CHIbI TOKa MPU NapaJlIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI 3AEKTPUUECKOr0 TOKA, HIYIIETO YepPE3 PE3UCTOP.
OnpeneneHrne MOIIHOCTH DJIEKTPUYECKOTO TOKA, BBIJCISIEMONM Ha
pe3ucrope.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, WAYIIETO Yepe3 JIAMITOYKY, OT
HaIIpsSKEHUS Ha HEW.

Onpenenenue KII/[ narpeBatensi.

WccnenoBanrie MarHUTHOTO B3aMMOJIEUCTBHS TTOCTOSIHHBIX MarHUTOB.
N3yyenne MarHWUTHOTO TIOJSI  TOCTOSIHHBIX ~ MAarHWTOB TPH  HX
O0OBEIMHEHUY U Pa3/ICIICHUN.

HccnenoBanre necTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITHI, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTh CHJIBI  B3aUMOJECHCTBHS
KAaTyIIKM C TOKOM W MarHuTa OT CHJIbl TOKa W HalpaBJEHUS TOKa B
KaTyIIKe.

18. M3yueHue nercTBrs MAarHATHOTO TOJIS HA TPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue u u3y4eHue padoThl JJIEKTPOBUTATEIS.

20. 3mepenue KII/I anekTpoaBuraTeIbHOM yCTaHOBKH.

21. OnbITBL TIO  HMCCHEAOBAHUIO SBJIECHUSI AJICKTPOMATrHUTHOM WHIYKIIHVU:
WCCIICIOBAHUE W3MCHEHWM 3HAYEHUS] W HANpPABJICHHUS HMHAYKIHOHHOTO

TOKA.
9 KUIACC

MexaHn4yeckue siBJCHUSA.

Mexanuyeckoe JBuXKeHHME. MarepuanbHas Touka. Cucrtema OTCUéTa.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrxeHue. HepaBHoMepHoe npsiMONIMHENHOE BUXKEHUE. CpeaHsisi 1 MTHOBEHHAs
CKOpOCTb TeJ1a TP HEPABHOMEPHOM JBHIKCHUH.

VYckopenue. PaBHOyckopeHHOe TpsiMoiiHelHOe JBmKeHue. CB0OOOIHOE
najgenue. OnbiTel ["anumnes.

PaBHOMEpHOE ABMXKEHUE MO OKPY>KHOCTH. Ilepumon u yvacrora oOpamieHus.
JIuHeHas u yrioBasi CKOpoCTH. LIeHTpocTpeMuTeNnbHOE YCKOPEHHUE.

ITepseiit 3akoH HeroToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HprotoHa.
[IpyHLIMN CyTIEpIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbXKEHUS, CUla
TPEHUSI OKOSI, APYTUE BUJIBI TPEHUSL.

Cuna TsKECTH U 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHE CBOOOJIHOIO
najgenus. Jpwxenune mmanet Bokpyr ConHima. IlepBasi kocMHuYeckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue martepuanbHOl TOUKU. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauleHusi. MoOMeHT cuiibl. L{eHTp TsxecTu.

Nmnynse Tena. M3Menenue umnynbca. UMnynbe cuiibl. 3aKOH COXpaHEHUS
MMIyJibca. P€akTUBHOE NBUKEHUE.

Mexanudeckass pabota W MOMIHOCTH. PaboTa CHWII TSDKECTH, YNPYTOCTH,
TpeHusi. CBsa3b dHepruu u pabotsl. [loTeHIManbHas SHEPTUs Tea, MOAHITOrO HaJl
MOBEPXHOCTHIO 3eMJH. [loTeHIIManbHas SHeprus cxxaTol npyxunbl. Kunerudeckas
sHeprus. Teopema 0 KMHETMYECKOM DHEPTMM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
SHEPIUH.

Hemoncmpayuu.

1. HaGmroneHue MexaHWYECKOTO JBMKEHUS TeJa OTHOCUTEJIBHO Pa3HBIX TEI

OTCYETA.
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9.

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

CpaBHeHUE TyTe€ll W TPAeKTOPUU ABUIKEHHSI OJHOTO M TOTO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITUHEMHOTO JIBUKECHHS.
HccenenoBanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Hab6mronenue nBrxeHus Tea mo OKpyKHOCTH.

HabGnronenne MexaHMuecKuX sIBIICHUN, TPOUCXOSIINUX B CUCTEME OTCUETA
«Temexkka» m1npu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBHKECHUU
OTHOCHUTENFHO KaOnuHeTa (PU3UKH.

3aBUCUMOCTh YCKOPEHHS Tejla OT MAacChl Tejla U JEWCTBYIOUIEH HA HEro
CHJIBL.

HabGnronenue paBeHcTBa CHIT IPU B3AUMOJEHCTBUU TEN.

N3meHenue Beca Tea pu yCKOPEHHOM JBHKCHUMU.

IIepenaua umiysnbca Ipu B3aUMOJIECHUCTBUU TEIL.

[IpeoOpa3zoBanus SHEPTUH MPU B3aUMOICHCTBUU TEll.

CoxpaHeHne UMITyJIbca IPHU HEYTIPYTOM B3aUMOJCHUCTBHH.

CoxpaHeHHEe UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
Hab6nronenme peakTUBHOTO ABUKECHUS.

CoxpaHeHre MEXaHUYECKON IHEPTUU IPU CBOOOHOM MaJICHUU.
CoxpaHeHrE MEXaHUYECKOW SHEPTUM TIPU JIBUKECHHUU TeJla MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnule pabomot u onvimel.

1.

KoHncTpynpoBanue TpakTa Juisi pa3roHa W JallbHEWIIEro paBHOMEPHOTO
TBVDKEHUS TIApPUKA WITH TETICKKH.

Ornpenenenue CpelaHeil CKOPOCTH CKOJIBKEHHS OpyCKa WU JBUKEHUS
[IapyKa Mo HaKJIOHHOM TJIOCKOCTH.

Onpenenenue yCKOpPEHHs Tejla MNPU PABHOYCKOPEHHOM JIBJKEHHUU T10
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU TPH PaBHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJbHONH CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TNPHU PABHOYCKOPEHHOM JIBJKEHHU Oe€3
HAaYaJIbHOW CKOPOCTH ITyTH OTHOCATCS KakK psJ HEYETHBIX YHCET, TO
COOTBETCTBYIOIIHE MPOMEXKYTKH BPEMEHH OJTUHAKOBEHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JIABJICHHUS.

Omnpenenenue kodpduirieHTa TPEHUST CKOJIbKECHHUS.

Omnpenenenune KECTKOCTH NPYKUHBIL.

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



10. Ompeieniene  pabOTHl  CUJIBI  YIIPYTOCTH TP TOABEME Tpy3a C
UCIIOJIb30BAaHUEM HEMOJIBHIKHOTO U MOJABMYKHOTO OJIOKOB.
11. 3yuyeHue 3aKoHa COXpaHEHUsI SHEPTHH.
Mexanuveckue KoJ1e0aHUs U BOJIHBI.

KonebarensHoe neuxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: TIepUoI,
4acToTa, aMIUIUTyaa. MaTteMaTH4ecKnil U NPy KUHHbIA MasTHUKU. [IpeBpamieHue
SHEPIUH MPU KOJIEOATEIHHOM JIBUKEHUMU.

3aryxaromue  koineOaHus.  BeIHyxkzaeHHble — KoneOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBI. (CBoicTBa MeXaHMYECKUX BOJH. IIpomonbHble U
nomnepeuHble  BOJHBL. JlIMHA BOMHBI M CKOPOCTh €€ pacipOCTPaHEHHS.
Mexanunyeckue BOJIHBI B TBEPIOM TeEJI€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOmronenue xoseO0aHUN Ted IO IEWCTBUEM CHIBI TSHKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HaGnronenue BRIHY)ICHHBIX KOJI€OaHU U pe30HaHCA.
Pacnpoctpanenue npo0JibHBIX 1 MOMEPEYHBIX BOJH (HA MOJIEIH).
Habmtoienue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pe30HaHC.
Jlabopamopnuie padbomut u onvimol.
1. OmpeneneHue 4YacTOThl M TMepUoJa KoJeOaHWW MaTeMaTU4YECKOro
MasiITHUKA.
Omnpenenenne 4acTOThI U MEPUOIa KoJieOaHU PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH NIEpHOJIa KOeOaHUN MOABEIMIEHHOTO K HUTH

rpy3a OT JJIUHBI HUTH.

4. WccnenoBaHue 3aBUCMMOCTHU MEPHO/Ia KOJICOaHUN MPYKUHHOTO MasSTHUKA

OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TepHojia KoieOaHuil Tpy3a, MOJABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBL, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHojaa  KojeOaHui
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.
JIEKTPOMATHUTHOE 10JIe U JJIEKTPOMATHUTHBIE BOJIHBI.

DNeKTpOMarHuTHOE  ToJjie.  DJeKTpOMarHuTHele  BoyHBL.  CBoMcCTBa
ANEKTPOMArHUTHBIX BOJH. I[llkana »ieKTpOMarHUTHBIX BOJH. lcnonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
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DOnekTpoMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBoMcCTBa 3JIEKTPOMarHUTHHIX BOJIH.

2. BoJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie padbomot u onvimot.

1. M3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBI MOOWJIBHOTO

TenedoHa.
CaeToBbIe SIBJICHHS.

JlyueBas  moxmens  cBera.  Mcrounukm ~— cBera.  IIpsmonuHErHOE
pacrpoctpanenue ceera. 3atMenust Connina u Jlynsl. Otpaxenue ceera. Ilimockoe
3epkajio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH MpenomieHusi cBera. llonHoe BHyTpeHHee
OTpaXeHHE cBeTa. [VICcrmonb30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlwaza. Xom unydeit B gumH3e. OnTudeckas cuctema QoToarmapara,
MHUKPOCKONIa M Tejeckoma. ['J1a3 Kak onTuyeckas cucTeMa. biam3opykocTe u
NATbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxeHue
CIEKTPAJIbHBIX 1IBETOB. J{ucnepcus ceera.

Hemoncmpayuu.

[IpssmMoOnMHEHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHnue cBera.

[Tonyuenne n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaiax.

[Ipenomiienue cpera.

OnrTryecKkuil CBETOBO/I.

Xop nyuei B coOuparonieit JInuH3e.

XO0J 1y4der B pacCeUBAIOIIEH JIMH3E.

[Toy4yenune n300paxeHuit ¢ TOMOIIBIO JTUH3.

[Tpuniun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Monens ri1asa.

11. Paznoxxenue 06enoro cBera B CEKTP.

12. [lonmy4yenune 6emoro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomut u onvimol.

1. HccnemoBanue 3aBHCHUMOCTH yTJIa OTPAXKEHUS CBETOBOTO Jydya OT yrja
MaJICHUs.
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N3yuenue xapakTepucTUK H300paxKeHus IpeIMETa B INIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIIEHUSI CBETOBOTO JIy4a OT yriia
MaJIeHUs] Ha TPAHULIE «BO3IYX—CTEKIIO».



4. TlonmydeHue n300pakeHHI C TOMOIIBIO COOUPAIOIIEH JTHUH3HI.
Omnpenenenue (HOKyCHOTO PACCTOSHUS U ONTHYECKOM CHIIBI coOMparomiei
JIVH3BI.

6. OMBITHI 110 PA3T0KEHUIO OEJI0r0 CBETA B CHEKTP.

OnpITEl MO BOCHPHUATHIO I[BETA MPEIMETOB MPHU MX HAOJIOJECHUHU Yepes3
I[BETOBbIE (PUIIBTPHI.
KBanrtoBbIe siBJICHUS.

OmnbiTel Peszepdopaa u mnanerapHas mozens aroma. Moaens atoma bopa.
Hcnyckanue u noranonieHue ceera aroMoM. KBanTel. JInHeHUaTsie CIEKTPHI.

PannoaktuBHOCTh. Anb(da, OeTa- U ramma-uznydeHus. CTpoeHre aTOMHOTO
anpa. HyxioHHas wmoxaens aromMHoro sapa. Msorombsl.  PaamoaxkTtuBHbIE
npespamienus. [lepron monypacmnana aTOMHBIX SIED.

SnepHple peakuuu. 3aKOHBI COXPAHEHUsS 3apsAJOBOTO U MAacCOBOTO YHCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl W 3HEpPruM. Peakuuu cuHTe3a U
nenenus anep. Merounuku sneprun CosiHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX W3JIyYEHUH HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

CreKTpbl U3Ty4YEHHUs U MOTJIOIICHHUS.

CreKTpbl pa3IMyYHbIX ra30B.

CnekTtp Boaopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTurika HOHU3UPYIOIINX U3ITYUESHH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U IPOITYKTOB.

Jlabopamopnule pabomot u onvimel.

1. HabGmrogeHue CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUYEHHUS.

2. HccnenoBaHue TpPEKOB: M3MEPEHHE SHEPIMU YacCTULBI 110 TOPMO3HOMY

nytu (1o poTtorpadusim).

3. W3mepenue paanoakTuBHOro (oHa.

IToBTOPHUTEIBLHO-0000 AU MOTYJIb.

[ToBTOpUTENHEHO-0000AOIMN MOAYJIb IPEIHA3HAUYEH JIJIl CUCTEMATU3ALNH
U 0000meHWS TPEIMETHOTO  COACpKaHUS W OMNbITa  JICSITEIBHOCTH,
NpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (DU3MKH, a TaKKe JJIs MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 ¢Gu3uke I oO0ydarouuxcs,
BBIOPABILKX 3TOT yUYE€OHBIN MpeaMerT.

[Ipy M3y4eHUH AAHHOTO MOJIYJIA PEaTU3ylOTCd U CHCTEMATH3UPYIOTCS BUJBI
JesITeNbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTcs JTOCTHKEHUE NMPEIMETHBIX U
METanpeIMETHBIX  IJIAHUPYEMBIX  PE3yJlbTaToOB  00ydeHUs, (popMuUpyeTcs
€CTECTBEHHOHAYYHAs] TPAMOTHOCTH: OCBOEHHE HAyYHBIX METOJOB HCCIIECIOBAaHMS

ok wDd e



SBJICHUM TPUPOABl M TEXHUKH, OBIAJCHUE YMEHUSMHU OOBSCHATH (HU3UUECKUE
ABJICHUSI, TPUMEHAS T[OJYyYECHHBbIE 3HAHWS, pelmaTrh 3aJadyd, B TOM YHUCIE
Ka4E€CTBEHHBIC U SKCIIEPUMEHTAIbHBIC.

[IpuHIMNIIANBHO AEATETBHOCTHBIN XapaKTep JAHHOTO pas3eiia pPeaaus3yeTcs
32 CY€T TOro, 4YTO OOydaromuecs BBIIONHIIOT 3a7aHusi, B KOTOPBIX WM
[pEAJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaThb M HAYYHO OOBSICHSTH
(bu3nYecKue SBICHUS B OKPY KAIOIICH MPUPO/IE U TIOBCETHEBHOM KU3HM;

MCITIOJIb30BaTh HAYYHBIE METOJIbI UCCIIEOBAaHUS (PU3NUECKUX SBJICHUH, B TOM
YUCJIE U POBEPKU TUIOTE3 U MOJTYUYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HayYHbIE OCHOBBI HauOoOJiee BaXKHBIX JOCTHKCHUN COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEP, MTPAKTUYECKOTO HCITOIB30BAHUS PA3IUYHBIX UCTOYHHKOB
SHEPrMU HAa OCHOBE 3aKOHA INPEBPALICHUS U COXPAHEHUS BCEX M3BECTHBIX BUIOB
SHEPIUH.

Kaxnas w3 TeM JaHHOTO MOIYJsS BKIIOYAET 3KCIEPUMEHTAIBHOE
uccienoBaHre o0oOmaroero xapakrepa. Moaynp 3aBeplIacTCsl MPOBEICHUEM
JTMATrHOCTUYECKOM M OLIEHOYHOU PabOThI 32 KypC OCHOBHOTO 00IIEero 00pa3oBaHMs.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMUAA

W3ydenue (pu3MKN Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHMs HAIPABICHO

Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX

pE3yIbTATOB.

B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus

y obOyyarorerocst OyayT chopMuUpOoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3YyIbTaThl B

4acTH:

e 1) naTpHOTHYECKOr0 BOCIIUTAHMS:

* - IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
¢u3nyecKoil HayKu;

* - [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;

e 2) rpaKJIaHCKOr0 M TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

* - TOTOBHOCTb K aKTUBHOMY YYacCTHUIO B O0CYKJI€HUU OOILIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHUKEHUI
buzuky;

* - OCO3HAaHHE BAXKHOCTU MOPATBHO-3TUYECKUX MPUHIUIIOB B JEATEIHLHOCTU
YYEHOT0;

e 3)3CTETHYECKOr0 BOCIIMTAHMS:

e - BOCHpPHSTHE ICTETHUUECKHUX KauyecTB (PU3MUECKON HaAyKH: €€ TapMOHHYHOTO
IIOCTPOEHHUS], CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4) IEHHOCTH HAYYHOI'O MMO3HAHMS:

e - OCO3HAHHWE IIEHHOCTH (U3MYECKOM HAYKH KaK MOIITHOTO HWHCTPYMEHTA
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTUM, BaXXHEMIIEH COCTAaBISAIOLLECH
KYJIBTYPBHI;

e - pa3BUTUE HAy4YHOM JIIOOO3HATEIHLHOCTH, HMHTEpEca K HCCIEA0BATEILCKOM
NEeATEeNbHOCTH;

e 5) dopvmupoBaHusi  KYJbTYPbl 3I0POBbS W  3MOLMOHAJIBHOIO
0J1aronoJIy4us:

e - OCO3HaHUE IIEHHOCTU Oe3omacHoro oOpa3a >KU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBWJI OE30MACHOTO TOBEJACHUS Ha
TpPaHCHOPTE, HA JIOpOrax, ¢ JIEKTPUYECKUM U TEIJIOBBIM OOOPYJOBaHUEM B
JIOMAITHUX YCIIOBUSIX;

e - cOpMHpPOBAHHOCTh HaBBbIKA pedeKCHM, MPU3HAHUE CBOETO MpaBa Ha
OIIMOKY M TaKOIO K€ MpaBa y Apyroro 4eaoBEKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e - AKTMBHOE y4YacTHE B pPCIICHUM NPAKTUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeIbLHOM  OpraHM3alud, TOpojJa, Kpas) TEXHOJOTUYECKOW U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMUX B TOM YHCIEC H (PU3HUICCKUX
3HAHUM;

e - UHTEpEC K MPAKTUYECKOMY M3YUCHHIO PO ecchil, CBI3aHHBIX C (PUBUKOM;

e 7)3K0JOrM4e€CKOro BOCIIMTAHUS:

e - OpUCHTAIlMSA HAa NMPUMCHEHWE (PU3MUECKUX 3HAHWUN IS PEIICHHMS 3aJad B
o0JlacTh OKpy’Karolel Cpeapl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOJKHBIX TTOCJICACTBUM VISl OKPYKAIOILIEH CPeIbl;

e - OCO3HAHHUE IIOOATBFHOTO XapakTepa SKOJOTMYECKHUX MPOoOJIeM U MyTel ux

peuieHus;

e 8) aganTanuum K M3MEHSIOIIUMCH YCJOBMAM COLNMAJIbHON W NPHUPOIHOM
cpeabl:

e - TOTPeOHOCTh BO B3aWMOJCHCTBUM TIPU BBHITIOJHEHUU WCCICIOBAHUN W
MPOEKTOB (DM3UUECKOW HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
IPYTHUX;

e - TIOBBIICHHE YPOBHS CBOCM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeATEeNbHOCTD;

e - MOTPEOHOCTH B (DOPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIIE (POPMYITHPOBATH
UJeH, MOHATHUSA, TUTIOTE3bI O GU3HUECKUX 00BEKTaX U SABJICHUSIX;

e - OCO3HaHUE JAePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JIacTH
bu3uku;

e - IUIAHUPOBAaHUE CBOETO pAa3BUTHUS B MPHOOPETEHHH HOBBIX (HU3HUECKUX
3HaAHUM;

e - CTpEMJICHUE aHAJU3UPOBAThH U BBISBISITH B3AUMOCBSI3H TPUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (DM3UUECKUX 3HAHUMH;

e - OIICHKAa CBOMX JIEUCTBHM C YYETOM BIHMSHHUS Ha OKPYXAIOIIYI Cpeny,
BO3MOXHBIX TJIOOAIBHBIX MOCIEICTBHIA.

METANIPEIMETHBIE PE3YJIBTATBI

B pesymbraTte ocBoeHHS mporpamMmbl 10 (pH3MKE HA YPOBHE OCHOBHOT'O
oO1ero oopazoBanusi y o0ydaronierocsi OyayT copMUpOBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE I03HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC TCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHbIC  y4eOHbIC  JICHCTBUS,  PETYJISITHBHBIC
YHUBEpCAJIbHBIC yUeOHBIC JICHCTBUSI.

Ilo3HaBaTe/IbHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Bba3oBble JiornuecKue AeCTBUSA:
e BBUSBISITh M XapaKTEpPHU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS IS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B pacCMaTPUBAEMBbIX (pakTax,
JTAHHBIX ¥ HAOJIOICHUSIX, OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUUMHHO-CJICICTBEHHBIE CBSI3M TPU M3YyUYECHUU (U3HUUECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeTaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETYKTUBHBIX
W MHIYKTUBHBIX YMO3aKIIOUCHUMN, BBIBUTATh THUIIOTE3bI O B3aMMOCBSI3SIX
(U3UYECKNX BEINYNH;

CaMOCTOATENILHO BBIOMPATh CIOCOO pelieHusT y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIEHUs, BIOOp Hamboiee
MOIXO/ISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble HCCJICA0BATC/IIBCKHUC I[eﬁCTBHﬂZ

HCITI0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MPOBOJUTH 1O CAMOCTOSITEIBHO COCTABIIEHHOMY TUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONBIIOE HCCIEN0BaHUE (PUINYECKOTO
SBJICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIMPOBATH O0OOIIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOIO HAOIIOAEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBAaTh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

MPUMEHSTh Pa3TUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPHU MOUCKE U
orOope WHGPOPMAIMK WIH JAaHHBIX C y4ETOM TPENIOKCHHON ydeOHON
(dbuznyeckoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM TIPEACTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMANBHYI (opMy mpeacTaBiIeHUs
uHQOpMAIMU W WUTFOCTPUPOBATh peEIlacMble 3a7adqd  HECIOKHBIMH
CXeMaMu, TuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHS:

B XoAc OOCYXJCHHS y4eOHOro MaTepHalia, pe3yiabTaToB Ja0OpaTOPHBIX
paboT M POEKTOB 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa PEIICHUE 3aJadd M TOJICP’KaHUe
OJ1aro’kes1aTeIbHOCTH OOIIEHNUS;

COIMOCTAaBIISATh CBOM CYXKICHHUS C CYXICHHSAMH JPYTHX YYaCTHUKOB
Juaora, 0OHapyXKUBaTh Pa3jIN4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;
MyOJIUYHO MPEJICTABIATh PE3YIbTAaThl BBITOIHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, UCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYINIECTBA  KOMAHIHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MYECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JCHCTBUS
no e€ MOCTIKEHHUIO: paclpeieNsaTh poJid, OOCYXIaTh MPOLECCH U
pPE3ybTaThl COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpaBJICHUIO W KOOPAWHHUPYS CBOM JEUCTBHS C JPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMU B3aHMOICHCTBHS.

PerynsiTuBHbIC YHHBepcadbHbIe YUeOHBbIE AeiicTBUSA

Camoopranu3anus:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIINX
IUIS perieHust GU3NISCKUX 3HAHMIA;

OPUEHTHUPOBAThCS B  PA3NUYHBIX MMOAXOJaX TMPHUHATHS  PEIICHHUMA
(MHIMBUAYaTbHOE, TPHWHATHE PEIICHHWS B TPYIIE, MPUHATHC PEIICHUN
rpynmnoi);

CaMOCTOSTEIILHO COCTABJISITh AJITOPUTM PEIICHUs (U3HUSCKON 3a1a9d VI
IUTaHa HMCCIIEAOBAHUA C YYETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATh MIPEIjiaraéMbie BAPUAHTHI PEIICHUM;
JieNiaTh BBIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEIOCTH)KCHHS)  PE3yJIbTaTOB
JeSITENBbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBHI B JICSITEIHHOCTh (B TOM YHUCJIE B XOJ BBITIOJHECHUS
(U3UYECKOr0  HCCIENOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENIHCTB, W3MEHUBIIUXCS CHUTYyalHii, YCTaHOBJIEHHBIX OIINOOK,
BO3HHUKIIUX TPYAHOCTEN;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTh €05 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WK JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABaTh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NUeCKUX 3a7a4d Hin
B YTBEPXKJACHHUSIX HA HAYYHBIE TEMbI M TAKOE K€ MPaBO JPYyroro.



IHPEAMETHBIE PE3YJIBTATbBI

K koHIry o0yueHus B 7 Kjacce nmpeMETHbIEC Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

UCIIOJIP30BaTh  TIOHATHS:  (PU3WYECKHME W  XUMHYECKHE  SIBJICHWS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHIIBI (HU3MUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBIKEHHE (PaBHOMEPHOE,
HEPAaBHOMEPHOE, TMPSIMOJIMHEITHOE), TPACKTOPUs, PaBHOJEHCTBYIOIIAS
cuna,  aedopmamms  (ympyras, IIacTU4YecKasi),  HEBECOMOCTD,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (nuddys3us, TErIOBOE IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBWKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMO/JICCTBUE TEJN, PABHOBECUE TBEPJBIX TEJ C 3aKPEIUVIEHHON OCHIO
BpallleHus, TMepenada JaBJeHUs TBEPABIMU TeJIaMH, >XUAKOCTIMH U
razamy, arMoc(epHoe JaBlieHWE, IUIaBaHWE TeJl, MpeBpalleHus
MEXaHMYECKO SHEpPruu) MO ONHUCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBIICHUE;
pacno3HaBaTh NPOSBICHUE HW3YYEHHBIX (PU3UYECKHX SBJICHUU B
OKpY’KalollleM MHpE, B TOM 4ucie (U3UYECKUE SBICHUS B MPUPOJIE:
MPUMEPHI JBWKCHHUS C PA3TUYHBIMH CKOPOCTSMH B JKMBOW M HEKUBOU
MpUPOJIE, NCUCTBUE CHJIBI TPEHUS B MPUPOJAE U TEXHUKE, BIIUSHUE
aTMOC(EpHOro JaBJCHUS Ha XKHUBOW OpraHU3M, IJIaBaHHWE PbIO, phluaru B
TeJie YeJIOBEKa, IPU ATOM MEPEBOIUTH MPAKTUUECKYIO 3a/1auy B yueOHYIO,
BBIJICIIATH CYIIICCTBEHHBIC CBOMCTBA (MPU3HAKHN) (U3HUECKUX SBICHHM;
ONMKCHIBATh MU3yUEHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
(dbuznyeckre BEIMYUHBI (Macca, 00BEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSIST CKOPOCTh, CUJIa YIPYTOCTH, CHUJIa TSKECTH, BEC
Tella, Cuja TPEeHHUsA, MAaBjieHHE (TBEPAOro Tela, KUIKOCTH, Trasa),
BBITAIKUBAIOIIASI CHJIa, MEXaHWYeCcKas paboTa, MOIIHOCTb, IJIEYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(QUIIMEHT TOJE3HOr0 JACHCTBUS MEXaHHU3MOB,
KUHETUYECKass W TMOTCHIMaJbHAsE YHEPTUsi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUECKHX BEJIUYMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIONINE JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMHU BEJIMYMHAMH,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOIECCHI,
MCIIOJIB3Ysl MpaBUJIa CIOXKEHUS CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMena, MpaBUIO paBHOBECUs pblyara (6J0Ka),



«30JI0TOE€ IPaBUJIO» MEXAHMKH, 3aKOH COXPAaHEHUS MEXaHMYECKOU
SHEPruu, MpU HTOM JaBaTh CIIOBECHYIO (OPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMATUUYECKOE BhIPAKEHUE;

OOBSCHATH (PU3UUECKUE SIBICHUS, MPOIIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHTyalud IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CIIC/ICTBEHHBIE CBA3M, CTPOUTH OOBsICHEHUE U3 1-2
JIOTUYECKUX I1aroB ¢ ONopoil Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3UUYECKUX
ABIIEHUH, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemarb pacu€THele 3anadyd B 1—2 JAEWCTBUSA, HCIONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHSI 3a/1a4M 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (OPMYJIBI M IPOBOJAUTH PAcUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJIsl PELIECHUs 3aj]ay, OLICHUBATh PEATUCTUYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO PEIIMTh NpPU T[OMOIIH
(bu3NYECKUX METOAOB, B ONMCAHUH UCCIIEI0OBAaHUS BBIIEIATH MPOBEPSIEMOE
IpEeAnojaokeHne  (Tumoresy),  pasinyaTb W MHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JeNaTh
BBIBOJIBI 10 €T0 Pe3yJIbTaTaM;

IPOBOJIUTH OMNbBITBI 10 HAOMIONECHUIO (PU3NYECKUX SBJICHUH WIH
bu3HYecKuX CBOWCTB TeN: dbopMynrpoBaTh IPOBEPSIEMBIE
MPEANOI0KEeHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOIBI;

BBINIOJIHATh MPSAMbIE W3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MAacChl Tena,
0o0béMa, CHUIBI U TEMIEPATypbl C UCIOJIb30BAaHUEM AaHAJIOTOBBIX U
HU(POBBIX MPUOOPOB, 3aAMUCHIBATH I[OKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETHMUUHBI OT
APYrod € WCIOJB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHHU [IBMXKEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOL[AJAHN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKHUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT IJIOTHOCTH TeJa, OT TJIyOHHBI, HA KOTOPYIO MOTPYXEHO TEJ0, YCIOBUN
IJIaBaHUsl TEJl, YCIOBUU pPaBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAaHUM  y4eOHOro HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIENys MNPEeJIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3WYECKHUX BEJIWYUH B BUJE



OpeUIOKEHHBIX Tabnuill U TpaduKoB, JAeNaTh BBIBOJBI MO pe3ysibTaTaM
UCCIIEIOBaHMUS;

NPOBOJANTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, Cujla TPEHHUS CKOJBKECHHUS,
JaBJIEHWE  BO3]yXa, BbITAJKHUBAIOIIAs CWia, JecTByromas Ha
HOTpyKEHHOE B JKHMJIKOCTh Te€NO, KOA((ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIIOKEHHOW WHCTPYKIUU: TIpU
BBIMIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUUCIISATH 3HAUEHNE UCKOMOW BEJTMYMHBI,

cOOJIIOaTh MpaBUJIa TEXHUKU OE€30MIaCHOCTH MU padoTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB UM TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETp, JUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJBUKHBINA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha UX oOmucaHusi (B TOM YHCIE:
NOJIUIMITHUKY, YCTPOWCTBO BOJOINPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MYECKHX SBJICHHM M HEOOXOJIMMBbIE (HPU3UUECKUE 3aKOHBI
¥ 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s oOecrieueHns 0€30MacHOCTH MpU 0OpalieHny ¢ mpudopaMu u
TEXHUYECKUMHU yCTPOMCTBAMM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM KOJIOTUYECKOTO TOBEJICHHSI B OKpPY’Kalollel cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, Ha OCHOBE MMEFOIINXCS
3HaHUH M TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISETCS NPOTHUBOPEUYMBOM HIM MOXKET OBITh
HEJ0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHWN YYEOHBIX 33JaHUl HAYyYHO-TOMYJISIPHYIO
JUTEpaTypy (PHU3UYECKOTO COACpXNaHHs, CIPABOYHbIE MaTepHAIIbI,
pecypcbl cetd VIHTepHeT, BIafeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIuu (HU3MUECKOTO COJEpKaHus, B TOM
yucie MyOJUYHO JeNlaTh KpaTKue COOOLIEHHsI O pe3yjbTaTrax MpPOEKTOB
WIM Y4YeOHBIX HCCIEIOBAaHUM, IpPU O3TOM TPaMOTHO HCIOJIb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3UKH, COMPOBOXKIATH
BBICTYIUICHUE NTPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX MPOEKTOB M MCCIECIOBAHUN pacnpeacsisiTh
00s3aHHOCTH B TPYyMIE B COOTBETCTBHM C TOCTaBJICHHBIMHU 3aJadaMH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JEUCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBIH  BKJIQJ B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kjacce npeiMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBHXKEHHE
aTOMOB M MOJICKYJI, arperaTHbIC COCTOSIHHS BEIIECTBA, KPUCTALNTNICCKUC U
amop(dHBIC TeNa, HACHIIICHHBIA W HEHACHIIICHHBIA MMap, BIAXHOCTH
BO3MlyXa, TeMIeparypa, BHYTPEHHsISI DSHEPTUs, TEIUIOBOM JIBUTaTElNb,
AJIIEMEHTAPHBIN JIEKTPUUECKUM 3apsi]l, JIEKTPUUECKOE T0JIe, TPOBOJHUKH
U AWDJICKTPUKH, TIOCTOSTHHBIA YJICKTPUICCKUI TOK, MATHUTHOE TI0JIC;
pas3nuyaTh SBJICHHS (TETUIOBOE PACHIMPEHHME W CKaThe, Teruiomnepenaya,
TEIJIOBOE pPaBHOBECHE, CMAuMBaHUE, KAMWUISIPHBIC SBIICHUS, UCTIAPEHUE,
KOHJIEHCAIMsl, IUIaBJIEHWEe, KpUCTauIn3auus (OTBEpAEBaHUE), KHUIICHUE,
TerIonepeaada (TETUTOTPOBOHOCTb, KOHBEKITHS, U3ITyYCHHE),
ANEKTPHU3AIUS TEJ, B3aUMOJICHCTBUEC 3aps0B, JCHCTBUS JICKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHWE, B3aWMOJCHCTBHE MAarHUTOB, JICWCTBHE
MarHUTHOTO TOJIsl Ha TPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAasT MHIYKIIHS)
M0 OMHWCAHWI0 WX XapaKTEPHBIX CBOWNCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3UYECKHX SBJICHUN B
OKpY’XalollleM MHUpe, B TOM uucie (U3HUECKHE SBICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSHKCHUE W KANWUIAPHBIC SBICHUS B TPHUPOJC,
KpUCTaUTBl B Tipupoje, usnydenne ConHIla, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHETa, JJICKTPUUECKHE
ABJICHUSI B aTMocepe, IEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noyie 3eMiIH, Jpeid TOII0COB, POJb MAarHUTHOTO TOJS IS XKU3HH Ha
3emute, MONSIPHOE CUSTHUE, TPU 3TOM MEPEBOIUTH MPAKTHUSCKYIO 3a/1a4y B
y4eOHYI0, BBIJCNSTh CYHIECTBEHHBIE CBOMCTBA (TIpU3HAKK) (DUIUYECKUX
SIBJICHUH;

OINKCHIBATh M3yUYCHHBIC CBOMCTBA TEN M (PU3NUYECKUEC SBICHHSI, UCIIOIB3YS
(bu3uYecKue BeTUYNHBI (TEMIIepaTypa, BHYTPECHHSISI YHEPTHUs, KOJTUIECTBO
TEIJIOTHI, yJeJbHAs TEIJIOEMKOCTh BEIIECTBA, yjelbHas TEIoTa
MJIaBJICHUS, yJAelbHas TeIioTa NapooOpa3oBaHUs, yleldbHas TEIIoTa
CropaHusi TOIUIMBA, KOA(D(HUIIMEHT TMOJIE3HOTO JCHCTBUSA TEIIOBOU



MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTb BO31yXa, JJIEKTPUYECKUU 3apsn,
CUJIa TOKA, DJIEKTPUUYECKOE HAIIPSKEHUE, COINPOTUBIICHUE IPOBOJHUKA,
yVACIbHOE  CONpPOTUBIEHWE  BElIeCTBa, pabdora U  MOIIHOCTb
ANEKTPUYECKOTO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO TPAKTOBATh
(¢u3NYECKU CMBICI HCIOJIb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bu3MYeCKUX BEIMYMH, HAXOAUTHh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYNH;

XapaKkTepu30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOpUHU
CTpOEHUsl BEIECTBA, MPUHLMUII CYNEPHO3UIMU ToJiel (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa /1 yJacTKa LEenu, 3aKOH
JIxoyns—JleHna, 3aKOH COXpAaHEHUs JHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3alUChIBATh €r0 MaTeMaTUYeCKoe
BBIPAXKEHUE;

OOBSICHATh (PU3NYECKUE MPOIECCHl M CBOWCTBAa TEJN, B TOM YHWCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOrM4ecKux
1aroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOMCTBAa (PU3NYECKUX SBJICHHMH,
buznyecKuX 3aKOHOB MJIH 3aKOHOMEPHOCTEIH;

pemarb pacu€THele 3a1adyd B 2-3 JACUCTBUA, HCIONB3YS 3aKOHBI U
dbopmybl, CBs3bIBatONIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHajIu3a
YCHOBUSI 3aJlauyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISABIATH HENOCTATOK
JAHHBIX JUISl pElIeHHs] 3aJayd, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOoJuMble il €€ pelIeHUs, NPOBOAUTH Pacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO pPEMIMTh NpPU T[OMOIIH
(buU3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHUBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIIEA0BAHMS, €TIaTh BBIBOJIBL;

MPOBOJUTH OMNbBITHI 1O HAOMIONEHUIO (PU3NYECKUX SBJICHUH WU
(bu3nYECKUX CBOWCTB TeN (KaNMUUISIPHBIC SBJICHUS, 3aBUCUMOCTD J1aBIICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCThIBAHUS U
HarpeBaHusl TMpU U3IYYEHUHM OT IBETa H3Iydarolien (MOrIonaronieil)
ITIOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TIOBEPXHOCTH, DJJEKTpHU3alWs Tel W B3aUMOJCHUCTBUE
JIEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW IIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MAarHATHOTO TOJII Ha NPOBOJHHUK C TOKOM, CBOWMCTBA J3JEKTPOMArHWTa,



CBOMCTBAa DJEKTPOJBUTATEIS IOCTOSHHOTO TOKa): (POPMYIUpPOBATH
MpOBEpsSEeMbIe MPEINOI0KEHHs, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, OMKUCHIBATH X0/ ONBITA U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS  TEMIEPATYpbl,  OTHOCHTEIbHOMN
BJIQXHOCTH BO3/lyXd, CHJIBl TOKA, HANpPSDKEHHWS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB U JATYMKOB (DU3MYECKUX BEJIMYMH, CPABHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH;
MPOBOANTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3UYECKOM BETHMUUHBI OT
Apyrod C HCHOJB30BAaHUEM IMPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
COMPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIONIAJAM TOMNEPEYHOrO
CEYEHHMSI U YACJIBHOIO CONMPOTHUBIICHHS BEUIECTBA MPOBOJIHHKA, CUJIBI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIENOBATEIbBHOIO M NApaJUIEJIbHOTO  COEIMHEHUN
MPOBOJHUKOB): IJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAaHOBKY H
BBINIOJIHATh M3MEPEHHUs, Clenys NpPeJIoKEeHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl TOJYYECHHOW 3aBUCMMOCTH B BHJE TaOnuil M TpadUKOB,
JIeJ1aTh BBIBOJBI 110 PE3YyJIbTaTaM UCCIEAOBAHMS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (PU3MYecKux BeIMYUH (yaenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh W3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY, CIIElysl MPEUIOKEHHON MHCTPYKUHUHU, U
BBIUUCIISATH 3HAUCHUE BEJIMYUHBI,

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IPpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKkTepU30BaTh MPUHIMMBI  JEUCTBUS HW3YyUYEHHBIX NpUOOpPOB U
TEXHUYECKUX YCTPONCTB C OMOpPOM Ha MX ONucaHus (B TOM YHCIE:
CUCTEMa OTOIUIEHMSI JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIIEpMETD,
BOJIbTMETP, CUETYMK DJIIEKTPUYECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
pUOOPHI, HArPEBATEIbHBIE AMEKTPOIPUOOPHI (IPUMEPHI), HIEKTPUUECKHE
MPEIOXPAHUTEIH, DIEKTPOMArHUT, JIEKTPOABUTATEINb MOCTOSTHHOTO TOKA),
UCIIOJIb3Yysl 3HAHUS O CBOMCTBax (PU3MYECKUX SBJICHUM U HEOOXOAUMBIE
¢buznyeckue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOWCTBA M H3MEPUTEIIbHBIE
npubopsl MO CXeMaM M CXEMaTUYHBIM PHUCYHKaM  (3KUJIKOCTHBIM
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTABISATH CXEMBbI AJIEKTPHUUECKUX
Lenel ¢ MOCIeA0BATENbHBIM U MAPAUICIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasnuyasi yCIOBHbIE 0003HAUCHUS DJIEMEHTOB AJIEKTPUUECKHUX 1IETICH;



OPUBOJIUTH  MpUMEpPbl  (HAXOAUTh  HMHGPOPMALKMIO O  IpHUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU JUIs o0ecrieyeHus: 0€30MacHOCTH MpH O0pallleHud ¢ npudopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSA H COOJIIOACHUS
HOPM 3KOJIOTUYECKOI0 IIOBEJEHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMK (PU3NYECKOTO COAECpNKaHUSI B
HNutepHere, Ha OCHOBE MHMEIONMXCA 3HAHUM U IIYTEM CpaBHEHHUS
JOTIOJIHUTENBHBIX ~ UCTOYHUKOB  BBIACNATH  MH(POPMAIUIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;
MCIIOJIb30BaTh MPU BBINOJIHEHNN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpKaHMs, CHOPABOYHBIE MaTepHalbl,
pecypcsl cety MIHTEepHET, BiIafieTbh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIC NHCBMEHHBIE M KpPAaTKHE YCTHBIE COOOIIEHUS,
0000mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp>KaHUs, B TOM UHKCIE€ MyOJUYHO TPEACTABIATh pPE3YyIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOU IEATEIIBHOCTH, IIPU ITOM T'PAMOTHO
UCIIOJb30BaTh M3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOKJIaTh BBICTYIUICHUE MPE3CHTALNEN;

IPU BBINOJHEHUM YYEOHBIX MPOEKTOB W HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAessaTh OOS3aHHOCTH B TpYMIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTH 3a BBINOJIHECHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJ B
NEATEIBHOCTD IPYIIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aAMMOJIEUCTBHE,
IPOSIBIISASt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoniry o0yueHus B 9 Kkjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarepualbHas TOYKa,
TPaeKTOpHsI, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMXKECHHS, Jehopmarius
(ympyras, mnjgacTU4eckas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOpEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPIOTO TENa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, HH(Pa3BYK M YIbTPa3BYK, AJIEKTPOMArHUTHBIE BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUs W MOTJOIIEHHUs, albda, OeTa- 1 raMmma-u3aydeHus,
W30TOIBL, SIAECPHAS SJHEPIETHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NaJieHUue TeJ, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aMMOJICHCTBHE



TeJ, PEaKTUBHOE JBIDKECHUE, KOJIeOaTebHOE NBIKCHHE (3aTyXarollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pE30HAHC, BOJHOBOE JIBIIKEHHE, OTPa’KEHUE
3ByKa, MNPSIMOJIMHEHHOE paclpoCTpaHEHUE, OTPaXKEHUE U MpeToOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, pa3lio’KeHHe OEoro cBeTa B
CHEKTp U CJOXKEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS  CBETA,
€CTECTBEHHAasl PaJUOaKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
W3JIy4YEHUS) IO ONMKMCAHUIO0 UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UUYECKOE SBIICHUE;

pacmo3HaBaTh MPOSBICHUE HW3YYCHHBIX (PU3UYECKHX SBJICHUN B
OKpy»XaroleM Mupe (B TOM 4YHcie (pU3MyecKue SBICHUS B MPUPOJIE:
MIPUJIUBHI U OTJIUBBI, IBUkKeHUE TIaHET COJTHEUHON CHUCTEMBI, PEaKTUBHOE
JIBUKCHUE IKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJHBI, IIyHaMH, 53XO, IBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOAE, OMOJIOrMYEcKoe JEHCTBUE BHIUMOIO,
yabTPaUOJIECTOBOTO W PEHTTC€HOBCKOTO M3JIYyYECHHH, €CTECTBEHHbIN
PaANOAKTUBHBIN (OH, KOCMHUYECKHE Jy4YH, PATAOAKTUBHOC H3IIYUCHHE
MPUPOJHBIX MHUHEPAJIOB, JIEUCTBUE PAAMOAKTUBHBIX U3IYyYEHUN Ha
OpraHu3M 4eJioBeKa), MpH ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJlayy B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (PU3HUUECKUX
SIBIICHUIM;

OIMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢bu3nueckue BeIUYUHBI (CpelHsss W MIHOBEHHAs CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBIKCHUH, YCKOPEHHE, TEepeMeIleHHe, MyTh, YIroBas
CKOpPOCTh, CHJIa TPEHHS, CUJIa YIPYTOCTHU, CHIa TSXKECTH, YCKOPEHUE
CBOOOJHOTO TAJEHUs, BEC Tejla, HUMIYJIbC Tella, WMIYJIbC CHIIbI,
MexaHuveckas paboTa M MOIIHOCTb, NOTEHIMAJIbHAS DHEprus Tea,
MOJHSATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAS SHEPIrUsl CXKATOU
MPY>KUHBI, KUHETUYECKAs DSHEpPrus, IOJIHAS MEXaHUYeCKash SHEprus,
MEepPHOJT U YacTOTa KoJIeOaHUH, NJTMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA
TOHA, CKOPOCTb CBETA, MOKa3aTellb MPEeTOMIICHHS CPelibl), IPU ONMHMCAHUU
MPaBWIBHO TPaKTOBaTh (DU3UYECKUN CMBICI HCMOJIb3yeMbIX BEIUYMH,
0003HAaUCHUS W EIUHUIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIMUYMHAMU,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapakTepu30BaTh CBOWCTBA TeJ, (U3UYECKHE SBJICHUS U TMPOLECCHI,
UCIIOJB3Ys 3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMHUPHOTO TATOTCHUS,
MPUHLNN CYNEPHO3ULIUA CWJI, NPUHIUII OTHOCUTEIbHOCTH [‘anmuies,
3aKoHbl HbIOTOHA, 3aKOH COXpAaHEHUS HMITYJIbCA, 3aKOHBI OTPa)XEHUA U
MPEIOMJICHUS] CBETA, 3aKOHBI COXPAHEHHMS 3apsJ0BOTO U MAaCCOBOTO UUCEI



IpU SJCPHBIX PEAKIUAX, IPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIMCBIBATh €r0 MaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATHh (PU3NYECKHE MPOLECChl M CBOICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPHEHTHPOBAHHOI'O XapaKTepa: BBIABIITH
INPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTHYECKHUX
IIaroB C OMOpOM Ha 2-3 HU3y4YEHHBIX CBOICTBa (U3NYECKUX SIBICHUH,
($U3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3aJadd  (omMparolmuyecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3HMUECKHE
BEJIMUMHBL: HAa OCHOBE aHaJM3a YCJIOBHS 3a/layd 3alHChIBaTh KpaTKOE
YCJIOBHE, BBISIBIISATh HEJOCTAIOIINE WM U30BITOYHBIE AHHBIE, BHIOMPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJISl PEIICHUSI, TPOBOAUTH PAcUEThI U
OLICHMBAaTh PEAJMCTUYHOCTh TOJYYEHHOrO 3HaueHus (u3nueckoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMBbI, KOTOpPHIE MOXHO PEIIMTh NpPU T[OMOIIH
(buU3NYECKUX METO/OB, HCIONb3Yysl OMHCAHME HWCCIEIOBAHUS, BBLACIATH
IIPOBEPSEMOE  IPEAINOJIOKEHNE, OLICHUBAaTh MPABWIBHOCTH IOPsIKa
IPOBEJCHUS  UCCIEJOBAHUSA, JEJIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3ynbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJIUTH OMNbBITBI 10 HAOMIONECHUIO (PU3NYECKUX SBJICHUH WIH
¢uznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HbroTOHa, 3akoHa
COXPaHEHUsl HHEPrHM, 3aBUCHUMOCTh NEPHUOAA KOJeOaHUN NpyKMHHOTO
MasTHHKA OT MAacchl Tpy3a U KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTY/IBI MAJIBIX KOJICOAHMH, TIPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pas3jioxeHue Oeoro CBeTa B CIEKTP, M3YYEHHE CBOMCTB M300pa)kKeHUs B
IUIOCKOM 3€pKajie U CBOWCTB H300pakeHHs NpeaMeTa B coOHUparolein
JUH3€, HAOIIOJIEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0Opy/lOBaHUS, OMNHUCHIBaTh XOJA ONbITA W  €ro  pe3yJbTaThl,
(opMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJIUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpellHEe 3HA4YeHHE U3MepAeMOW BeNIMUYMHBI ((POKYCHOE pacCTOsSHUE
coOuparoieii JTUH3bI), OOOCHOBBIBaTH BBIOOp croco0a MU3MepeHus
(M3MepUTENbHOTO IPHOOpa);

MPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYMH C
UCIIOJIb30BAaHUEM IMPSAMBIX H3MEPEHHUI (3aBUCHMOCTH IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIB)KEHUHM 0O€3 HadallbHOM CKOpPOCTH, Mepuoja
KoJeOaHUIl MaTeMaTH4EeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJla MaJeHUs U yrja MpeloMJIeHus OT yria



NajJieHus): IUIAaHUPOBaTh HCCJIEIOBAaHUE, CAMOCTOSTENIHO COOUpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl MOJIYYEHHOM  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAaOMUIl U rpadUKOB, J€IaTh BHIBOABI IO
pe3yJibTaTaM HCCIeA0BaHNUS;

IPOBOANTH KOCBEHHBIE H3MepeHUs (U3NYECKUX BEJIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHIKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPHUIUEHT
TPEHHUST CKOJBKEHMS, MEXaHHueckas paboTa M MOUIHOCTh, YacTOTa U
nepuoa KojeOaHuMM MaTeMaTHYecKoro MW MPYKUHHOTO MAasTHUKOB,
onTHYECKass Cuia coOuparonieil JIMH3bL, PAAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITMIOJHATh U3MEPEHHS, CIEAYs MPEIOKEHHON WHCTPYKIHUU, BBIYUCISATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHHUI;

coOJII01aTh MpaBUJjIa TEXHUKU 0€30MacCHOCTH IPH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YUYEHHBIX (DU3MUECKUX MOJEIIEH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCHUHBIH HCTOUHHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJelIb aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh NPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha MX OMucaHus (B TOM YHCIE:
CIHUIOMETP, OATYUKH TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, J03UMETp, Kamepa BuiabcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBIEHUH M  HEOOXOoauMble  (QU3NYECKUE
3aKOHOMEPHOCTH,

HCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOIIECCOB
Ipy peHIeHUH Y4eOHO-IIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U coOMparouiei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAUTh  WHGPOPMALKMIO O  MpHUMEpax)
NPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KHU3HU U1l oOecrieueHus: 0€30MacHOCTH MPU OOpaIlleHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHEHHUS 3JI0POBbS W COONIOACHUSA
HOPM IKOJIOTUYECKOTO TOBEJCHHSI B OKPY’KaIOIEeH cpeie;

OCYUIIECTBJIATh TMOUCK HHPOpMauu (U3MUECKOTO COJEpKaHHUS B
HNuTepHeTe, caMoCTOSATENBHO (POPMYIIHPYs MOMCKOBBIN 3aMpOC, HAXOAUTD



NyTH ONpeesIeHUs] JOCTOBEPHOCTH IMOJyYeHHON MH(OpMalMM Ha OCHOBE
MMEIOIUXCS 3HAHUN U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCITIOJIB30BaTh MPHU BHIMOJHEHUH YYEOHBIX 3aIaHU HAYYHO-TOIYJISIPHYIO
JUTEpaTypy (PHU3UYECKOrO  COACpXMaHHs, CIPAaBOYHbIE MaTepHAIIbI,
pecypcsl cety MIHTEepHET, Bi1ageTh NpuéMaMyi KOHCIIEKTUPOBAHUS TEKCTA,
npeodpazoBaHusl HHPOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(GOpMAIlMU U3 HECKOJBKUX HCTOYHHKOB (DU3HUECKOTO COAEPIKAHUA,
nyOJIMYHO NPEACTABIATh PE3yIbTaThl IPOEKTHOM MIIM UCCIIEI0BATEIbCKON
NEATEIBbHOCTH, TIPU O3TOM TIPaMOTHO  HCIIOJIB30BaTh  M3YYCHHBIN
MOHATUUHBIM anmapar M3ydyaeMoro pasfena (U3HKM U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEW ayIUTOPHUH
CBEPCTHUKOB.
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7 KJIACC
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padoThI padoThI
pecypchl
Pa3nes 1. ®usnka u eé posib B NO3HAHUM OKPY/KAIOIIEro MHUpa
bu6mmoreka [JOK
1.1 dusuka - HayKa o oie 2
HIBHKa = Hayka o pHpoAt https://m.edsoo.ru/7f416194
bub6mmoreka [JOK
1.2 O 2 1
HBHHCCIHIE BB https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAy4HBIN METO/ MO3HAHUS 2 1 bubmorexa LIOK
' y g https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasznea 2. [lepBoHayasibHbIE CBeJAEeHUSI 0 CTPOCHUM BellecTBA
bub6aunoreka I[IOK
2.1 C 1
TPOCHHE Betectsa https://m.edsoo.ru/7f416194
29 JIBi>KeHrEe U B3aUMOICUCTBUE YaCTHUII ) | bubnmoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
bub6mmoreka [JOK
2.3 A 2
IPETATHbIC COCTOANMA Betliectsa https://m.edsoo.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBukeHue U B3aUMOIeiCTBHE TeJl
b K
3.1 MexaHnuecKoe IBIKEHNIE 3 nbsmoreka 11O

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




bu6mmoreka [IOK
3.2 Muepups, Macca, I10THOCTE 4 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
33 .B 14 2
Cra. Bret cunt https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnuorexa [JOK
’ TeJIaMH, )KUJKOCTIMH U razamMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBIICHHE SKHKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmoc(peproe nasneHie 6 https://m.edsoo.ru/7f416194
44 JleficTBHE )KUIKOCTHU U ra3a Ha NOIPYyKEHHOE 7 3 bubnuoreka [JOK
' B HHX TEIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3zgea S. PaboTa u MOIIHOCTB. JHEPrust
bubmnoreka IJOK
A P 1
> ab0Ta M MOMHOCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocthie MeXaHH3MbI > ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
>3 Mexanuteckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
Pe3epBHOE Bpems 7
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 72 12




8 KVIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
Pa3pnen 1. TennioBble iBJIeHUS
11 C . 7 but6mmoreka [JOK
' TPOCHHE H CBOHCTBA BELIECTRA https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
1.2 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MArHUTHbBIE SIBJI€HUS
DnexTpuuecKue 3apsaabl. 3apsDKEHHBIE Tena bubmuoreka LIOK
2.1 . 7 1
U UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [JOK
2.2 IToCTOsIHHBIN 2IIEKTPUYECKUNA TOK 20 2 7 httns://m.edsoo.rw/7f418 Lce
but6mmoreka [JOK
2.3 MarHHTHbIC ABICHHA 6 ! L5 https://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
24 IMEKTPOMATHHTHAS HELILY KUK 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 7
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 72 4 14.5




9 KJIACC

Kosaun4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMbI Bcero o0pa3oBaTte/ibHbIE
padoTbI padoThI
pecypcbl
Paznen 1. Mexanuyeckue siBJeHUS
L1 MexaHu4ecKoe JBMKCHUE U CIIOCOOBI €r0 10 1 bubnuoreka [JOK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
SAIMOACHCTBIE T https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
1.3 3aKOHBI COXpaHEHUS 10 3
P https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2. Mexann4yeckue K0J1€0aHUS H BOJTHBI
but6mmoreka [JOK
2.1 M
CXAHMYCCKHC KONCOAHMS 7 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M . 1
CXBHMIECKHE BOTHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Pa3nen 3. DieKTpoMarHuTHOE 1M0J1e U 3JIEKTPOMATHUTHbIE BOJIHBI
11 ONEKTPOMarHuTHOE MOJIE U 6 ) bubnuoteka [{IOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbI€ IBJICHUS




but6mmoreka [JOK

4.1 3aKOHbI PaclpOCTPaHEHUsI CBETA 6 2 hitps://m.edsoo.ru/7f4 1 ada6
bubmuoreka [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 hits://m.edsoo. ru/7f41ada6
bubnuoreka [JOK
4.3 Paznoxenue 6e10ro CBETa B CIEKTP 3 2 hitos://m.edsoo.ru/7f4] ada6
Hroro no pazneny 15
Pa3nes S. KBaHTOBBIC AIBICHHA
but6mmoreka [JOK
5.1 Hcnyckanue v norjiioneHrne cBeTa aroMoOM 4 1 hitps://m.edsoo.ru/7f4 1 ada6
bubmuoreka [JOK
32 CTpocHHE aTOMHOTO 3pa 6 ! https://m.edsoo.ru/7f41a4a6
bubnuoreka [JOK
5.3 S nepHbie peakuuu 7 I https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTeibHO-0000111a101MIT MOLYJIb
[ToBTOpenue u 0600IIEHNE COEPIKAHUS bubnunoreka IIOK
6.1 9 2
Kypca ¢pu3uku 3a 7-9 xinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 108 27







IHOYPOYHOE IINTIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

®usuka — Hayka o npupoje. SBienus
pupoel. U3nUECKUe SIBICHUS

MexaHu4uecKkue, TEIUIOBEIE,
3JIEKTPUYECKNE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHHS

du3znueckue BeIMIUHBI U UX
HU3MCPCHHUC

Ypoxk-uccienoanue "N3mepenue
TEeMIIEPATypPhl IPU TOMOIIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTuuKa
TeMIepaTypsl”

Kaxk ¢usuka u qpyrue ecTeCTBEHHbIE
HayK{ U3Y4aloT MPUPOTY.
EcrecTBeHHOHAYUYHBIN METOT
no3Hanus. Onucanue GU3NIEeCKIX
SIBJICHUU C IIOMOIIBIO MoJeel

bubmmoreka [{OK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccienoanue "[IpoBepka
THITOTE3bI: TaTbHOCTh TOJIETA MapHKa,
MyIIEHHOTO TOPU30HTAIILHO, TEM
OoJpInie, ueM OoJIbIlie BBICOTA ITycKa"

Crpoenue BemiecTBa. ONBITHI,

bubnuorexa [JOK




JTOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIECTBa

https://m.edsoo.ru/ff09fe0a

IJIOTHOCTHU TBEPAOTO TEIIa»

8 JIBr>KeHHe 4acTHIl BEIIeCTBA bubnmorera [TOK
m https://m.edsoo.ru/ff0a013e
Ypok-uccnenoBanue «ONbITH O
9 HaOJIIOZICHUIO TEIJIOBOTO PACITUPEHUS
ra3oBy
10 ArperatHble COCTOSIHHSI BELIECTBA
B3auMocBsA3p Mex1y CBOWCTBAMU
BEILIECTB B Pa3HBIX arperaTHbIX
1 COCTOSTHUSIX M MIX bubmuoreka [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUMN
BOJIBI
Mexanuueckoe OBIDKECHHUE.
12 PaBHOMEpHOE 1 HEPABHOMEPHOE buGnnorexa LIOK
p p p https://m.edsoo.ru/ff0a05¢c6
IIBIDKEHUE
bubnuorexka [JOK
13 Ckopoctb. EnunHunel ckopoctu
p . 1 p https://m.edsoo.ru/ff0a079c¢
14 Pacuer iyt ¥ BpeMeHU IBUKCHUS buGnnorexa LIOK
y P https://m.edsoo.ru/ff0a0ae4
Nuepmust. 3aK0H HHEPLIUH.
15 B3a§M0ﬂeﬁCTBHe TCJIpKaK IpUYrHA buGnnorexa LIOK
p https://m.edsoo.ru/ff0a0c10
W3MEHEHUSI CKOPOCTH JIBHKCHHSI TEIl
IInotHOCTH BemiecTBa. Pacuer macchl 1 bubnuoreka [{OK
16
00beMaA Tea Mo €ro IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OrnpezaeneHue




Pemrenue 3agad mo teme "IoTHOCTH

Bbu6nuorexa [JOK

18
BelrecTna" https://m.edsoo.ru/ff0al23¢
Cuna xak xapakTepucTUKa
19 B3aumoaencTus Tei. Cuia
ynpyrocti. 3akoH ['yka
JlaboparopHnas pabota «3yuenue
20 3aBUCUMOCTH PACTSIKCHUS
(mehopmanum) Ipy>KUHBI OT
MIPUJIOKEHHON CUIIBD»Y
21 SBnenne Tarorenus. Cusa TSKECTH
CBsi3b MEXK]Ty CHIION TSKECTH U
. bu6nuoreka [JOK
22 Maccoii Tena. Bec tena. Pemenue
p | https://m.edsoo.ru/ff0al778
3aaa4 no teme "Cuiia TsSoKeCTH
7 Cuna TSXKeCTH Ha IpYTUX IUIaHeTax. bubnuorexa [JOK
OU3NYECKHE XaPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502
but6mmoreka [{OK
24 Nsmepenue cun. JluHamomer
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
25 Bec Tena. Hesecomocth
https://m.edsoo.ru/ff0al778
Crno>xeHue IBYX CHUJI, HallpaBJIEHHBIX
26 MO OJTHOW HPsIMOM bubmmorexa [TOK
A N p ' https://m.edsoo.ru/ff0ala70
PaBHogelicTByIOIIAs CHIT
7 Pemrenue 3agad mo reMe
"PaBHoelicTBYIOIIAs CHIT"
73 TpeHne CKOJIbKEHUS U TPEHUE TIOKOSI. bubnmnoreka [JOK
Tpenue B NpUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaGopatopHnas pabora «/3yuenue bu6mmorexa [IOK

3aBUCUMOCTH CHUJIbI TPCHUSA

https://m.edsoo.ru/ff0alcc8




CKOJIL)KCHUS OT CHJIBI JIaBJICHUS U
XapakTepa CONpPUKACAOIIUXCS
MIOBEPXHOCTEI»

Pemenwne 3a1a4 Ha onpeielieHue

30 . .
PaBHOJICHCTBYIOIIEH CUITBI
Pemenue 3ama4d mo temam: «Bec Tenay,
31 «I'padprueckoe m300pakeHNE CHID» bubmmorexa [IOK
p vp ’ https://m.edsoo.ru/ff0alde0
«Cunby, «PaBHOIEUCTBYIONIAS CHID»
KonTponbhas pabota mo Temam:
«MexaHn4yecKkoe ABMKeHne», «Macca,
32 ILIOTHOCTBY, «Bec Temay,
«['padmueckoe n3odpakeHNE CUID»,
«CHiaby
1 JlaBnenue. CriocoObl yMEHbIIICHUS U bubmuoreka [JOK
YBEJIWYCHUS TABJICHUSA https://m.edsoo.ru/ff0a20a6
JlaBieHwue raza. 3aBHCUMOCTD
34 JaBJICHUS ra3a oT 00béMa Enbmiorexa TOK
’ https://m.edsoo.ru/ff0a2376
TEeMIIepaTypbl
Ilepemaua maBiaeHUS TBEPALIMU
35 TCJ‘II;MI/I JKUIKOCTIMU U II:)aSaMI/I 3akoH bubnnorexa LIOK
’ ’ https://m.edsoo.ru/ff0a25b0
ITackansa
16 JlaBieHne B )XKMAKOCTH U Tase, bubnuorexa [JOK
BBEI3BAHHOE JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amaud mo reme «/laBneHue B bubmuoreka [JOK
JKUIKOCTH U raze. 3axkoH Ilackaisay https://m.edsoo.ru/ff0a2826
Bbub6nuorexa [JOK
38 CooOmurarommecs cocyabl
ot ya https://m.edsoo.ru/ff0a2970
39 [MuppaBnuyeckuii mpecc bubnuorexa [JOK




https://m.edsoo.ru/ff0a3136

Manowmerpsl. [TopimHeBon

40 .
KHUJIKOCTHBIN HacoC
Atmocdepa 3emiu. [Ipuunnb
CYIIIECTBOBAHMS BO3IYIIIHONW 000JIOUKHI
41 3ZMJ'II/I 3aBI/ICI/IMOCTb};TMOC(1)e HOT'O bubmorexa [IOK
' P https://m.edsoo.ru/ff0a2b5a
JABJIEHUSI OT BBICOTHI HaJl YPOBHEM
Mops
but6mmoreka [{OK
42 Bec Bo3myxa. ATMocepHOe naBiIeHHE
Y bep g https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMochepHOro AaBiIeHUS. bubnmnoreka [JOK
Omneit Toppuuenu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTBH aTMOC(HEPHOTO JaBICHUS bubnmnoreka [JOK
OT BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe bu6muoteka [HOK
JaBJICHHUE Ha Pa3JINYHBIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
Pemenue 3amay no teme
46 n n
ATMoOcdepHOe 1aBIeHUE
JelicTBue ®KUJIKOCTH U ra3a Ha
47 MIOTPY>KEHHOE B HUX TEJO bubmmorexa IIOK
py ) https://m.edsoo.ru/ff0a3276
ApxumenioBa cuia
JlabopaTtopHnas pabota «Onpezaenenue
48 BBITAJIKUBAIOIIEN CHIIEL, JEUCTBYIONIEH bubnmotexa LOK
’ Y https://m.edsoo.ru/ff0a33fc
Ha TeJlo, MOTPYKEHHOE B HKHUAKOCTH)
JlabopaTtopHast paboTta 1mo Teme
49 «HccnenoBanue 3aBUCHMOCTH Beca Bbubnuorexa [JOK

Tena B BOJE OT 00bEMa MOrpyKEHHOM
B XKHJKOCTb 4HaCTH TCJ1a)»

https://m.edsoo.ru/ff0a3514




50

IImaBanue ten

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopatopHas pabota
"KoHncTpyupoBaHue apeoMeTpa Uiu
KOHCTPYUPOBaHHE JOAKH U
ornpezaeneHue e€ rpy30noabEMHOCTH"

52

Pemrenue 3agad mo remam: «IlmaBanue
cynoB. Bo3nyxomiaBanuey,
«JlaBieHue TBEPAbIX TeN, )KUAKOCTEN
H Ta30B»

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3654

53

Mexanudeckas paborta

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3{f82

54

MormHocTh. EMUHUIEBI MOIITHOCTH

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOI pU
noabEMe Mo jJecTHuIe"

56

IIpocThie Mexanu3Mebl. Poiyar.
PaBHOBecue cui Ha peiuare

57

KonTponbhas pabota no teme
«JlaBieHue TBEPABIX TEN, )KUIAKOCTEN
u ra3oB» / Beepoccuiickas
poBepoyHas pabora

58

PesepBHbIii ypok. PaboTa ¢ TekcTamu
o Teme «/laBnenue TBEPABIX TelI,
XKUIKOCTEH U ra3oB» / Beepoccuiickas
IpoBepoyHas pabora

bubnuorexa [JOK
https://m.edsoo.ru/ff0adffe

59

Pbruaru B TexHUKe, OBITY U IPUPO/IE.

0.5

Bbubnuorexa [JOK




JlaboparopHas pabota «lccnenoBanue
YCIIOBUI PaBHOBECHUS pblyara

https://m.edsoo.ru/ff0a478e¢

60

Pemenune 3agay mo teme «Y CIOBUSA
PaBHOBECHSI pbIYaray

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimenT mone3noro neicTBus
Mexanu3ma. Jlaboparopnas padota
«3mepenune KII/] HaknoHHOM
TIOCKOCTH

0.5

62

Pemenue 3amad mo reme "Pabora,
MorHocTb, KITI"

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

63

MexaHnyeckasi JHEpIHsl.
Kunernueckas 1 noreHMaIbHas
SHEPrus

bu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

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

65

YPOK-3KCIEPUMEHT MO TEME
"DKCIEPUMEHTAIBHOE ONPEICTICHUE
W3MEHEHUSI KHHETHYECKOU U
MOTEHUUATBHON YHEPTUH NTPU
CKaThIBAaHUHU TeJIa [0 HAKJIOHHOU
MJIOCKOCTH"

66

Kontponbnas pabora mo teme «Pabora
Y MOIIIHOCTb. DHEPTHUs

67

PesepBHbIit ypok. Pabora ¢ TekcTamu
o teMe "MexaHnueckoe ABmKeHue"

bubnuorexka [JOK
https://m.edsoo.ru/ff0adee6

68

PesepBHbIit ypok. Pabota ¢ TekcTamu
o TeMe "PaboTa. MOIIHOCTG.
Ouneprus"




69 PesepBHblit ypok. PaGota ¢ TekcTtamu | bubmmoreka [JOK
no teMme "Mexannueckoe nBuxeHue" https://m.edsoo.ru/ff0adee6
PesepBHbIii ypok. Pabota ¢ Tekctamu
70 no TeMe "Pabota. MouHocTh 1 bubmorexa HOK
" ’ ’ https://m.edsoo.ru/ff0a4c48
OHeprus
71 PesepBHbIit ypok. PaGota ¢ TekcTamu 1 bubnmnoreka [JOK
o Teme "MexaHudeckoe JABUKeHHE" https://m.edsoo.ru/ff0a4252
PesepBHslil ypok. Pabota ¢ Tekctamu
72 o Teme "Pabora. MomrHocTh 1 bubmmorera [IOK
| ’ ' https://m.edsoo.ru/ff0a4360
OHeprus
OBIIEE KOJIMYECTBO YACOB I10 7 12
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8 KVIACC

Kosan4yecTBo 4acoB DJIeKTPOHHbIE
Jlara
Ne uudposbie
Tema ypoka Kontposabubie | IlpakTuyeckue | H3Yy4YE€HH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI s
pecypchl
OCHOBHbBIE TIOJIOKEHUS] MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPHH U UX OINBITHBIC 1 bubmmorexa [TOK
P https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEPIOTO, KUIKOTO U 1 bu6muoteka [IOK
ra3o000pa3HOro COCTOSHUI BEIlIecTBa https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOWCTB TBEPIOTO,
4 YKUJIKOTO Y Ta3000pa3HOT0 COCTOSTHUI |
BEILECTBA Ha OCHOBE TOJIOKEHUI
MOJIEKYJIIPHO-KHUHETUYECKON TEOpUHN
5 Kpucrammueckue u amopdHbIe Tena 1 bubmorexa HOK
P p https://m.edsoo.ru/ff0a5800
6 CmaunBaHUE U KalWJUBIPHOCTb. | bubnuotexa [JOK
[ToBepXHOCTHOE HATSIHKEHUE https://m.edsoo.ru/ff0a5530
7 TemnoBoe paclIMpeHne U cxKaThue 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CB43b TeMIEpaTyphl CO
8 CKOPOCTBIO TEIJIOBOTO JIBUKEHUS 1
YacTHUIL
9 Buytpennss sueprusi. Cioco6st | bu6mmorexa [IOK
WU3MEHEHMS BHYTPEHHEW SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Bunel reruionepenaun 1 bubnmnoreka [JOK




https://m.edsoo.ru/ff0a6412

11

Ypok-koHpepenuus "[IpakTruueckoe
UCII0JIb30BAaHHUE TEIIOBBIX CBOMCTB
BEIIIECTB U MaTEpHAJIOB B LIEJIAX

bubmuoreka [JOK
https://m.edsoo.ru/ff0a65¢c0

sHeprocoepexeHus"

12 KonnuectBo TemnoTsl. Y aenpHast bubmuoreka [JOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIUIOBOTO OaaHca. bubnmnoreka [JOK
TemooOMeH U TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa

14 "UccnenoBanue sBieHUs bubmmoreka [JOK
TEIUI000MEHA TPU CMEIIUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer konuyecTBa TEIIIOTHI,

15 HE0OXO0IMMOTO JJIsl HarpeBaHus Teja
U BBIJIEJISIEMOT0 UM TPU OXJIKICHUH

16 JlaGopaTtopHas pabora "Ornpenenenue bubmuotexa [IOK
YAEIbHON TEIIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIIMBA. Y IeJbHas TEII0Ta bubnmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpIEBaHNE

18 KPUCTAUTUYECKUX TEN. Y AebHas bubmmorexa [IOK

P e https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopartophas pabota "Onpeznenenue bu6mmorexa [IOK
YACIbHON TEIUIOTHI TUIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHACHCALHSL. bubmunoreka LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenune. Y neapHas temiora but6mmoreka [JOK




napooOpa3oBaHUs U KOHICHCAIIHUH.
3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS
0T aTMOCc(epHOTrO aBICHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Bo3myxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCHUTENFHOM BIIQXKHOCTHU BO3AyXa

"

but6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3amau Ha onpeneneHue
BIIQXKHOCTH BO3/yXa

24

[IpuHIMIBI pabOTHI TETIIIOBBIX
nsuratenedd. [lapoBas TypOuHa.
JlBUraTenb BHYTPEHHETO CrOPAHUS

25

KIIJI TenmoBoro aBurarers.
TennoBeie ABUraTeIN U 3alldTa
OKpYKaromieu cpebl

but6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHHUS U MPEBpaCHUS
SHEPTUH B TEIJIOBBIX MpoIIeccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe
o TeMe "TernnoBble ABICHUS.
W3meHeHune arperaTHbIX COCTOSTHUM
BemecTna'

but6mmoreka [{OK
https://m.edsoo.ru/ff0a8312

28

KonTponbhas pabora no teme
"TeruioBrle aBiecHUA. I3MeHeHne
arperaTtHbIX COCTOSTHUI BemecTra"

Bbubnuorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Dnekrpuzarus Ten. /[Ba pona
AIEKTPUUECKUX 3aPsI0B

30

VYpok-uccnenoBanue "DneKTpu3anus
TEJ UHAYKIHMENW U IpU
COMPUKOCHOBEHHUH"




B3aHMOHeﬁCTBHe 3apPsSPKCHHBIX TCII.

Bbu6nuorexa [JOK

31
3akon Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TOJIE.
1 HarpsxeHHOCTh 3JIEKTPUYECKOTO bubnmnoreka [JOK
noyis. [TpuHuun cynepno3unun https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX MOJIEH
HocuTenu snekrpuyeckux 3apsios.
33 OnemeHTtapHbiii 3apsa. CTpoeHue
aToma
34 [IpoBOAHMKY U TUAIIEKTPUKU. 3aKOH bubnuoreka [IOK
COXpaHEHUsA JJIEKTPUIECKOTr0 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3a1a4 Ha npuMEHEHHE bu6muoteka [IOK
CBOMCTB JJICKTPUYECKUX 3aPs10B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUN TOK, YCIOBHSI €r0
36 cyliecTBoBaHus. MICTOUHUKHN bubmmorexa TIOK
v ’ https://m.edsoo.ru/ff0a95a4
3JEKTPUYECKOTO TOKA
37 JleMcTBUS DIIEKTPUUECKOTO TOKa bubmorexa [IOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccienoanue "JlelicrBue
38 3JIEKTPUYECKOTO MOJI Ha MPOBOIHUKU 1
U AUDJIEKTPUKH"
19 DIIEKTPUYECKHUI TOK B METaJIaX, bubnuorexa [JOK
JKHJIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas 1erb U €€ COCTaBHbIC
4acTH
Cuna toxka. JlabopaTopHas padora
) bubnuoreka [JOK
41 N3mepenue u peryjmpoBaHue CUIbI 0.5

TOoKa"

https://m.edsoo.ru/ff0a8bd6




DJIEKTPUYECKOE HANIPSHKCHHUE.
Boasr™metp. JIaboparopnas pabota

but6mmoreka [JOK

42 0.5
"N3MepeHue u peryupoBaHue https://m.edsoo.ru/ff0a%14
HanpsoKeHus "
43 CornpoTHBiieHHE TPOBOAHHKA. bubmuorexa [JOK
VYV ienbHOE CONPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBUCUMOCTh
44 AJEKTPUUECKOTO COMPOTUBICHUS 1 bubnmoreka [JOK
MIPOBOJHUKA OT €T0 JJIUHBIL, III0IIAIU https://m.edsoo.ru/ff0aa738
MOTIEPEYHOTO CEYCHUs U MaTepuasa'
3aBUCUMOCTh CUJIBI TOKA OT
45 HanpsokeHus. 3akoH Oma 11 y4acTka bubmmorexa [JOK
P ' Ay https://m.edsoo.ru/ff0aad44a
Henu
JlaGoparopHas paboTa
"UccimenoBaHue 3aBUCUMOCTH CHIIBI
46 TOKA, UAYILEr0 Yepe3 Pe3UcCTop, OT 1 bubmmorexa [JOK
> ALY pes p P, https://m.edsoo.ru/ff0aa04e
COTPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pesucrope”
47 [TocnenoBarenbHOE U apasuieIbHOE
COEIMHEHUSI IPOBOJHUKOB
JlaGopaTophas padora "IIpoBepka
43 MPaBUJIA CIIOKEHUS HATTPSKEHU TTPU 1 bubmuoteka [IOK
[IOCJIEIOBATEIILHOM COEAUHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlabopaTtophas padota "I[IpoBepka
49 npaBuia Jsl CUJIbl TOKA MPU | bubnmoreka [JOK

napasuieIbHOM COeIMHEHUHU
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemenne 3a/la4 Ha IPUMCHCHHC

but6mmoreka [JOK

50 3axoHa OMa U1 pa3InuYHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMSI TIPOBOHUKOB
51 PaGota 1 MOILTHOCTB AJIEKTPUUECKOTO bubnmnoreka [JOK
Toka. 3akoH J[xoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopHas pabora "Omnpenenenue
52 a60Tpr,1 I/IFI\)/IOHII—E)OCTI/I JJIEK pnqecxoro bubnnorexa [IOK
p | P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTpUYECKUE LENH U MTOTPEOUTETN
53 DIIEKTPUYECKON YHEPIUU B OBIT bubnnorexa [IOK
p P Y- https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbIkanue
54 ITocTostHHBIE MATHUTEI, UX
B3aUMOJICHCTBHUE
55 VYpok-uccnenosanue "N3yuenue bu6mmorexa [IOK
MOJIEN IMTOCTOSIHHEIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe moiie. MarautHoe 110J1€
56 3eMiIH ¥ €ro 3HaueHue Il )KU3HUA Ha buGnnorexa [IOK
https://m.edsoo.ru/ff0acOba
3emiie
[ToaroroBka Kk KOHTPOJILHOU paboTe
1o Teme "DIeKTpUUECKUe 3apsbl.
57 3apsoKEeHHBIE Tea U UX bubmorexa [IOK
p N . https://m.edsoo.ru/ff0abd2c
B3aumoaercTus. I1ocToIHHbBIN
AIEKTPUIECKUN TOK"
58 KonTponbaas pabota mo teme bubnmoreka [JOK

"DnexkTpuueckue 3apsaabl.
3apspKeHHbIE TeNa U UX
B3auMoJiecTBUA. [locTOSTHHBII
anekTpuyeckuii Tok" / Beepocceuiickas

https://m.edsoo.ru/ff0abea8




npoBepoyHas paborta

59

PesepBubIii ypok. PaboTa ¢ Tekctamu
no teme "[locTostHHBIH
anekTpudeckuit Tok" / Beepoccuiickas
poBepoyHas paborta

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acdc6

60

OmnsIT OpcTena. MarauTHoe nosue
3JIEKTPUYECKOTO TOKa MaruutHoe
10JI€ KaTYIIKH C TOKOM

bub6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

61

[IpuMeHeHue 3eKTPOMarHuToB B
texnuke. JlaboparopHas pabota
"N3yueHue neicTBUS MarHUTHOTO
0JI51 HA MPOBOJIHUK C TOKOM"

0.5

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

62

DEeKTPOABUTATENb TOCTOSIHHOTO
Toka. Mcmnonb3oBaHue
AIIEKTPO/IBUTATEIeH B TEXHUUECKUX
YCTPOMCTBAX M HA TPAHCIIOPTE.
JlaboparopHas pabota
"KoHCTpynpoBaHuE U U3yUEHHUE
paboThl AyIeKTpOoABUTATENS "

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

63

OnbiTel Papanes. 3aKoH
JJIEKTPOMAarHUTHOW MHAYKIIHH.
IIpaBuio Jlenna

64

Onexrporeneparop. CriocoObl
HOJIY4YEHUS SJIEKTPUIECKON SHEPTUH.
DJEeKTPOCTaHIIMK Ha BO30OHOBIISIEMBIX
UCTOYHUKAX SHEPIUn

65

[ToaroToBKa K KOHTPOJIBHOM paboTe
10 TeMe "DIJIEKTPUYECKHUE U




MarduTHbIE SIBJIcHUS"

KonTponbhas pabota no teme

66 "DIeKTpUUECKUE U MAarHUTHEIE 1 bubmorexa [IOK
p " https://m.edsoo.ru/ff0acb14
SIBJICHUS
PesepsHblii ypok. Pabora ¢ Tekctamu bub6nnoreka [IOK
67 " " 1
1o TeMe ""TerioBLIe IBICHUS https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
o teMe "MaruuTHele SBiaeHud"
PezepBHblit ypok. PaboTta ¢ Tekctamu bubmuoteka [{IOK
69 1
o TeMme "TerioBele aBiaeHusa" https://m.edsoo.ru/ff0acc5e
70 PesepsHblii ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHele IBiaeHusd"
71 PesepsHblii ypok. Pabota ¢ Tekctamu | bub6muorexa [IOK
o teme "TerioBeie aBneHus" https://m.edsoo.ru/ff0acc5e
7 PesepBHblit ypok. PaboTta ¢ Tekctamu 1
o TeMme "MaruutHele aBiaeHud"
OBIIEE KOJIMYECTBO YACOB I10 7 145
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9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Kontpoasbnbie | IlpakTuueckn
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI e padoThbl
pecypchl

| MexaHnueckoe JBUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIIBHOCTh | bubnuorexa [JOK
MEXAHHUYECKOTO JBHKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsIMOSIUHEITHOE 1 bubnuoreka [JOK
IBU)KEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsiMOTMHEHOE

4 nBwkeHne. CpeHsst © MTHOBEHHAS 1
CKOPOCTh

5 [IpsimonuHeiHOe paBHOYCKOPEHHOE | bubnuoreka LIOK
JBIDKCHHE. Y CKOPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTb IPSIMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JABH>KEHUS. 1
I'padux ckopocTH
JlaGopatopHas pabora "OnpezneneHue

7 YCKOpPEHHS Tena npu | 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM ABIKEHUH 110 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockoctn"

? CBoOonHoe nmaseHue ten. OnbIThl 1
lanunes

9 PaBHOMEpHOE NBHKEHUE TIO 1 bubnuorexa [JOK
OKpy:kHOCTH. Ilepuon u yacrora https://m.edsoo.ru/ff0ael176




oOpamienus. JInHelHas U yriioBas
CKOpPOCTH

10 [{eHTpOCTpEMHUTENIEHOE YCKOPEHHE
1 Ilepssiii 3akoH HproToHa. BekTop bubnuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTOHA. bubmuoreka LIOK
PaBHopelcTBYIOIIAA crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnuoreka [IOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1au Ha npUMEeHEHHE Bbu6moreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbc
bu6morexa [JOK
15 Cua ynpyrocru. 3axow I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amay no reme «Cuiia
YIOPYTOCTH»
17 JlaGopaTtopHas pabota «OrnpeneneHnue bubnunoreka [JOK
JKECTKOCTH TPYKUHBI» https://m.edsoo.ru/ff0ace28
bu6mmoreka [JOK
1
8 Cuna Tpemma https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo teme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
JlaGopatopHas pabora "OnpeneneHue bubnuoreka IIOK
20
KO3 UIUEHTa TPEHHSI CKOJbXEeHUS" https://m.edsoo.ru/ff0af8be
Penrenue 3amau mo teMe "3aKOHEI
21 Herotona. Cuna ynpyroctu. Cuna bubamorexa [JOK
. yupy ’ https://m.edsoo.ru/ff0afb8e
TpEeHUs
22 Cuita TSDKECTH U 3aKOH BCEMHUPHOTO bubnuorexa [JOK




TATOTCHHS. Y CKOPEHHE CBOOOHOTO
MmajeHus

https://m.edsoo.ru/ff0af044

VYpok-koHpepenuus "J{BrkeHue Tein

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). ["amakTuku"
Pemenue 3amau mo teme "Cuita Eub 10K
nonMoTeka
24 TSDKECTH Y 3aKOH BCEMHUPHOIO
. https://m.edsoo.ru/ff0af5{8
TATOTCHUS
)5 IlepBas kocMHuecKas CKOPOCTb. bubnuoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MatepualibHON TOYKH.
AOGComoTHO TBEPAOE TEIO. BuG 110K
N nonnoTeka
26 PaBHOBecue TBEpIOTO TENA € httns://m.ed JEf0afe36
. - ps://m.edsoo.ru/ff0afe
3aKPETUIEHHOW OCBIO BPAILIEHUSI.
MowmeHnT cuibl. LienTp Tsxectn
PaBHOBecue MaTepuabHON TOUKH.
AOGComoTHO TBEPAOE TEIO.
27 PaBHOBecue TBEpIOTO TENA €
3aKpeIIEHHON OChIO BpPAICHHUS.
Mowment cuibl. LienTp Tsxectu
)3 Pemenue 3amau nmo teme "MoMeHT bu6mmoreka [JOK
cuibl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHON paboTE 1O Eub 10K
noIMoTeKa
29 TeMe "MexaHnyecKoe IBUKECHHUE.
B . | https://m.edsoo.ru/ff0b0408
3aMMOJICHCTBHE TEI
Konrponbnas padora mo reme BuG 110K
nonIMoTeKa
30 "MexaHn4ecKoe ABUKCHHE.

B3aumoneiictue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. Umnynbe cuibl. 3aKoH

31 COXpaHEHUs UMITyJIbCa. YIPYroe u bubmmorexa [JOK
P y o py https://m.edsoo.ru/ff0b07fa
HEYTPYroe B3auMOJICHCTBHE
1 Pemenne 3amau mo teme "3akoH bu6mmoreka [JOK
COXpaHEHUS UMITYJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koH(pepenius "PeakTuBHOE
JIBUKEHHE B IPUPOJIE U TEXHUKE"
Bbu6mmoreka [JOK
34 Mexannyeckasi paboTa U MOLIHOC
At 7 paboTa H MOTIHOCTD https://m.edsoo.ru/ff0b0ag4
35 Pabora cuiibl TSKECTH, CHITBI bubmuoreka [IOK
YIPYTOCTH U CUJIBI TPEHHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Omnpenenenue
36 paboThI CHITBI TPEHUS TIPU
PaBHOMEPHOM JIBH>KEHHUH TeJla Mo
TOPU30HTAIBLHON MOBEPXHOCTH
37 CBsi3b 2HEPrUH U PaOOTHI.
[ToreHuunanbHas SHEPrus
13 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KMHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHUs SHEPTHUH B
MEXaHUKe
40 JlaGopatopHas pabora «3yuenue bubnuoreka LIOK
3aKOHA COXPAHECHUS YHEPT U https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHOe ABMKEHUE U €TO bubmuorexa [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
4 3aryxaromye KojaeoaHus. bubnuoreka [JOK

Beinyxnennsle konebanus. Pezonanc

https://m.edsoo.ru/ff0b20{0




43

MaremaTuyeckuil U Npy>KUHHBIN
MasiTHUKU

44

VYpok-ucciienoBanue «3aBUCUMOCTh
nepuojaa KojaebaHui oT KECTKOCTH
NPY>XUHBI ¥ MAaCCHI IPy3a»

bu6mmorexa [JOK
https://m.edsoo.ru/ff0b197a

45

IIpeBpalenue 3HEpruu npu
MEXaHUYECKUX KOIeOaHUsIX

46

JlaboparopHas pabota «OmnpenencHue
94acTOTHI U TIepro/ia KoeOaHuit
MPYKUHHOTO MasTHUKa)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopnas pabota «IIpoBepka
HE3aBHCUMOCTH TIePHO/Ia KOIeOaHu
rpy3a, HOJBEIIEHHOI0 K HUTH, OT
MacChl Tpy3a»

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

48

Mexannueckue BoIHEL. CBOMCTBA
MexaHu4ecKux BoJH. [IposoabHbIe 1
MOTIEPEYHBIC BOJIHBI

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

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM Tene. CelicMuueckue
BOJIHBI"

50

3ByK. Pacripoctpanenue u oTpaxkeHue
3ByKa

51

Ypoxk-uccienoanue "Habmoaenue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTUYECKHI1 pe30HaHC

53

Ypok-koHbpepeHius "YIIbTpa3ByK 1

bu6mmoreka [JOK




nH(}pa3ByK B MIPUPOJIE U TEXHUKE"

https://m.edsoo.ru/ff0b23ca

[TonroroBka Kk KOHTPOJILHON padoTe 1O

bu6mmoreka [JOK

54 TeMe "3aKOHBI COXpAaHEHUS.
P " https://m.edsoo.ru/ff0b250
Mexannyeckue KojieOaHusi U BOJHbI
KonTponbHas pabota no teme
55 "3akoHbI cOXpaHeHUs. MexaHn4eckue
KoJieOaHus ¥ BOJIHBI"
56 DNEeKTPOMarHuTHOE TOJIE. bubnuoreka [IOK
DJEKTPOMarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiiCTBA 2JIEKTPOMArHMTHBIX BOJIH
VYpok-koHpepenuus "Hlkana
53 ANEKTPOMATHUTHBIX BOJIH. bubnmoreka [JOK
Hcnonb30BaHue 3JIEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH )11 COTOBOM cBs3H"
Ypoxk-uccienopanue "M3yuenne
. bubnuorexa [JOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6c
MTOMOIIIbI0 MOOMITEHOTO TennedoHa
Pemenue 3amau Ha onpenaeneHue
60 Y4acTOTHI U IJIMHBI JIEKTPOMArHUTHON
BOJTHBI
DneKTpOMarHuTHas pUpoO/ia CBETA.
61 Ckopoctb cBeTa. BonHOBbIE CBOICTBA bubmmorexa LIOK
Tb cBeTa. BoHOBBIE CBOMCTB
p https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. IIpsMonuneitnoe
62 acpoCTpaHEHUE CBETA. 3aTMEHUS bubmmorexa [IOK
pactipoctp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
63 3aKOH OTpaXCHMsI CBETA. 3epKaja. bubnuoreka LIOK

Pemenne 3a/la4 Ha MPUMCHCHHUC

https://m.edsoo.ru/ff0b38c4




3daKOHa OTpPaKCHUA CBCTA

[Ipenomnenue cBera. 3aK0H

bu6nmoreka [JOK

64
MPEJIOMIIEHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHoOe BHyTpeHHEE OTpaXKEHUE CBETA. Eu6 10K
nonnoTeka
65 Hcnons3oBaHue MOIHOTO BHYTPEHHETO
https://m.edsoo.ru/ff0b3cSc
OTpaXXEHUSI B ONTHYECKUX CBETOBOJIAX
JlaboparopHas pabota "HccnenoBanue
66 3aBUCUMOCTH yTJ1a MPEJIOMIICHUS
CBETOBOTO JIyya OT yrIjla NaJeHus Ha
rpanue "Bo3ayx-crexsno""
VYpoxk-koH(pepenus "Mcnonb3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bu6mmoreka [JOK
68 JIunzel. OnTuyeckas cuja JIMH3bI
https://m.edsoo.ru/ff0b3f2¢
. bubnmnoreka [JOK
69 [TocTpoenne n300paXkeHU B JIMH3AX 1
https://m.edsoo.ru/ff0b444a
JlaGopatopHas pabora "OnpezneneHue
. bubnunoreka [JOK
70 (hOKYCHOTO PACCTOSIHHSI 1 ONTHYECKOMN 1
. " https://m.edsoo.ru/ff0b4206
CHJIBI COOHMPAIOMIEH JTMH3BI
71 Ypok-koHpepenuus "OnTuueckue bubnuorexa [JOK
JIUH30BbBIC TPHUOOPHI" https://m.edsoo.ru/ff0c0a7e
bubnuoreka [IOK
72 ['na3 xak ontuyeckas cucrema. 3peHue I
https://m.edsoo.ru/ff0b4684
73 Ypok-koubepenius "JledexTbr
3penus. Kak coxpanuts 3penue"
74 Paznoxenue 6eoro cBera B CIIEKTP. bubmuorexa [JOK

Oneitel HeroTona. Croxxenue

https://m.edsoo.ru/ff0c0f4c




CIICKTPAJIbHBIX IBCTOB. I[I/ICHepCI/IH
CBE€Ta

JlaGopaTopHas pabdota "ONBITH 11O
pas3IoKEHUI0 OeI0ro CBeTa B CIIEKTP U

75 BOCIIPUSITHIO IIBETA MPEIMETOB IIPU UX brbmmorexa [OK
P i bext P https://m.edsoo.ru/ff0cOe2a
HaOJI0/IEHUH Yepe3 [IBETOBbIE
¢unbTpH"
VYpok-npaktukym "BoaHoBble
76 CBOMCTBA CBETA: TUCIIEPCHS,
uHTEeppepeHus u audpaxaus”
77 OmnbiTel Pesepdopna u mnanetapHas bubnmnoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynater bopa. Monens aroma bopa
Hcnyckanue v MOrJIonieHUe CBETa
79 atomoM. KBanTel. JIuneiiuatsie bubmmorexa [JOK
’ ) https://m.edsoo.ru/ff0c144c
CHEKTPBI
20 VYpok-mpaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PamnoakTUBHOCTE U €€ BHIBI bubmorera [IOK
a a https://m.edsoo.ru/ff0c1672
2 Crtpoenue atoMHoOrO sijipa. HykinonHas bubnuorexa [IOK
MOJCIb https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHbIE peBpalleHusI. bubnuoreka LIOK
N3oTornbl https://m.edsoo.ru/ff0clal4
24 Pemenwne 3agau mo teme: bu6mmoreka [JOK
"PaguoaxkTuBHBIE IpEBpaIcHU" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nomypacnana




Ypok-koHbpepenius "PagnoakTHBHbIE

86 U3JIYUYEHUS B IPUPOJEC, MEIUIINHE bubmorexa LOK
Y | PHPOJE, ’ https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuu. 3aKOHbI
87 COX paHeHI/I:H 3apsAI0BOTO U MacCOBOTO brbmmorexa [OK
P P https://m.edsoo.ru/ff0c1c58
yucen
28 DHeprusi CBsI3u aTOMHBIX sifiep. CBs3b bubnunoreka [JOK
MAaccChl U SJHEPTUU https://m.edsoo.ru/ff0c1d7a
29 Pewenue 3anau no reme "SAnepHeie
peakuuu"
Peakuuu cunTe3a u nenenus saep. bubnuorexa [JOK
90 N
Uctounuku sHepruu CoJiHIa U 3BE311 https://m.edsoo.ru/ff0c1e88
Ypok-koHbepenmus "AnepHas
91 sHepreTuka. JlerctBus
PAAOAKTUBHBIX U3TyUYECHUN Ha KUBbIE
opraHu3msl"
[ToaroToBKa K KOHTPOIBHOM paboOTE MO
9 TeMe "DIIeKTPOMAarHUTHOE MoJIE. bubnuoreka [JOK
DJIEKTPOMarHuTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBbie siBneHus"
KonTponbHas pabota no teme
93 "DNeKTpOMarHuTHOE MOJIE.
DIIEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBbie siBneHus"
[ToBTOpeHue, 060061IeHNE.
94 JlaboparopHbie pabOTHI IO KypC bubmmorexa [JOK
" p pv p " ypey https://m.edsoo.ru/ff0c245a
BsanmopeiicTBue Ten
95 [ToBTOpenwue, 0600menHue. Pemenue bubnmoreka [JOK




pPacyYeTHBIX M KAYECTBEHHBIX 3a/1a4 10
teme "TeroBsie nporecch”

https://m.edsoo.ru/ff0c2572

IToBTOpenue, 06061eHue. Peenue

96 ACYETHBIX U KAYEeCTBEHHBIX 3a271a4 I10 bubmorexa LHOK
p a . https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TerutoBeIxX aBurarenei”
[ToBTOpenue, o6o0mmenHue. Perenne
97 AaCYETHBIX M KA4ECTBEHHBIX 3a/1a4 I10 bubnmorexa [IOK
p | i[ https://m.edsoo.ru/ff0c2b30
teme "KII/] anekTpoycTaHOBOK
[ToBTOpenue, o6o0IIEeHHE.
98 JlaGopaTopHbIe pabOTHI 110 KYPC bubnmorexa [IOK
" patop P " ypey https://m.edsoo.ru/ff0c2¢52
CBETOBBIE SIBICHUSI
[ToBTOpenue, 0600meHue. PabGora ¢
99 TEKCTAaMU I10 TeMe "3aKOHbBI bubmmorexa TIOK
" https://m.edsoo.ru/ff0c2d6a
COXPaHEHUSI B MEXaHUKE
[ToBTOpenwue, 0600meHNEe. PaboTa ¢
100 Tekctamu 110 teMme "Konebauus u bubmorexa LOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE bubnmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
IToBTOpenue, 06o61enHue. Padora ¢
102 TekcTaMmu 1o TeMe "KBantoBas u
anepHas pusuka"
[ToBTOpenue, o6o0menue. Pabora ¢
103 TEKCTAMU I10 TeMeE "3aKOHBI bubmnorexa [IOK
. https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHUKE
104 [ToBTOpenue, 0606menue. Pabora ¢ bu6mmoreka [JOK

Tekctamu 110 teme "Konedauus u

https://m.edsoo.ru/ff0c2e82




BOJIHBI"

[ToBTOpenue, 06061enHue. Padora ¢
105 TexcTaMmu 110 TeMe "CBeTOBEIE
sBJeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3044

IToBTOpenue, 06o61eHue. Padora ¢
106 Tekctamu 1o Teme "KBaHToBas u
anepHas pusmuka"

[ToBTOpenwue, 06o6menue. Pabora ¢
107 TekcTaMu 110 TeMe "CBeTOBEIE
sBieHus"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenue, o6o0menue. Pabora ¢
108 TeKkcTaMu 110 TeMe "KBaHToBas u

sanepHas Gpusnxa"

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

108

27







ITPOBEPSIEMBIE IIPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUSI

7 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbLTATHI 0CBOEHNS] OCHOBHOIM
00pa3oBaTeILHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIB30BAaTh M3YUYCHHBIC ITIOHATUA

1.2

pasiniaTtb ABJICHHA IO OIMHMCAHUIO HX XAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE H3YYCHHBIX (U3MUYECKUX SIBICHHNA B
OKpY’KalollleM MHpe, B TOM 4YHuCie (PU3NUECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUI

1.4

ONUCHIBATh H3YYEHHbIE CBOHCTBAa Tel U (U3MUYECKUE SIBJICHUSA,
UCHONb3ys (U3MYECKHE BEIMYUHBI, INPU OMUCAHUU MPABUIBHO
TpakToBaTh (U3UYECKUH CMBICI HCHOJIb3YEMbIX BEIMYMH, HX
0003HaYeHUS ¥ €AUHUIIBI (PU3UUECKUX BEITUYHMH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MYECKYI0 BEIHMYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTHh  TIpaUKHM  HM3YyYEHHBIX  3aBUCHMOCTEU

(U3HYECKUX BEIMYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tels, (PU3NYECKHE SBICHHUS M IPOLECCHI,
WCIIONIb3ySl W3YYEHHBbIE 3aKOHBI, IIPU 3TOM [JaBaTh CIIOBECHYIO
(GOopMyIMpPOBKY 3aKOHa M  3alUChIBaTh €ro0  MaTeMaTHYecKoe

BBIPa)KCHHE

1.6

OOBACHATh (PU3MUECKHUE SBICHUS, MPOILIECCHl U CBOMCTBA TEJI, B TOM
9yycieé M B KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BBIABISATh NPUIYUHHO-CIEIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHHEe W3 1 — 2 JOrMYecKWx IaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBOMCTBA (DM3MUYECKUX SBICHUH, (DU3MUECKUX 3aKOHA WIIH

3aKOHOMEPHOCTHU




1.7

pemiath pacuéTHele 3ajaud B | — 2 AeCTBUS, UCHOJIB3Ys 3aKOHBI U
(dbopMyIIbI, CBSI3BIBAIONNE (DU3UMUYECKUE BETUYMHBI: HA OCHOBE aHaJHN3a
YCIOBHs 3aJayd 3alldChIBaTh KPATKOE YCIOBUE, IOACTaBIIATH
¢buznyeckre BEIUYUHBI B OPMYIIBI U IPOBOJUTH PACUEThl, HAXOAUTH
CIPaBOYHBIC JAHHBIC, HCOOXOJUMEBIC JIJISl PEHICHUs 3ajad, OIICHUBAThH

PCATUCTUIHOCTD HOHy‘ICHHOﬁ (bPISH‘I@CKOﬁ BCIINYHHBI

1.8

pacmo3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEUIUTh MPU MOMOIIH
(¢u3NYeCKUX METOJO0B, B ONHCAHUH HWCCICAOBAHHS  BBIICIATH
MpoBepsieMOe  MPEANOoNOXKeHHe  (TUHoTe3y),  pa3iuyarb |
MHTEPIPETHPOBATh TOJyUYEHHBIH pe3yibTaT, HaXOAUTh OLIMOKU B

XOJI€ OIlbITa, A€JaThb BbIBOJBI 110 €TI0 PE3yJibTaTaM

1.9

NPOBOANUTH OMBITHI N0 HAOMIONCHUIO (M3UYECKUX SBICHUH WIH
¢usnueckux  CBOMCTB  Tel:  (popMynupoBaTh  NpOBEpsieMble
MPEINONIOKEH!sI, CcOOMpaTh  YCTAaHOBKY M3  TPEIIOKEHHOTO

O60py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0 OIIbITa 1 (I)OpMy'J'II/IpOBaTB BBIBObI

1.10

BBINIOJIHATh NPAMBIE U3MEPEHUS C HCIIOJIIb30BAHMEM aHAJIOIOBBIX H
uu(poBbIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS MPUOOPOB C YUYETOM

3aJIaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUI

MPOBOAWTHL  HMCCIEOBAHHWE 3aBUCUMOCTH  OIJHOW  (PU3NUYECKOU
BEJIMYMHBI OT JAPYroil € MCHOJIB30BAHUEM NPSMBIX HW3MEPEHUM,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOTO HCCIIENOBaHUs, COOMpaTh
YCTAHOBKY W BBITIOJHATh U3MEPEHUSI, CIEAYS MPEIIOKEHHOMY TUIAHY,
(bUKCUpOBaTh PE3yNbTAThl TOJYYCHHOM 3aBUCUMOCTH (PU3UUECKHUX
BEJTMYMH B BUJIC MPEAIOKEHHBIX TaOIUIl U TpadUKOB, 1Ee1aTh BHIBOIBI

10 pe3yJIbTaTaM HCCIeA0BaHUs

1.12

MIPOBOANTH KOCBEHHbIE H3MEpEHUs (PU3MUECKUX BEIUYMH, CIeays
NPEUI0KEHHON MHCTPYKIMH: MIPU BBIOJHEHUN MU3MEpPEHH coOMpaTh
SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM

BCIINYHHBI

1.13

CO6J'II-O,Z[aTL IpaBujla TCXHUKHU 0€e30macHOCTH pu pa60Te C

n1abopaTOpHBIM 000pyI0BaHHEM

1.14

YKa3plBaTh MPHUHIUNBI  JCHCTBUS TNPUOOPOB M TEXHUYECKHUX
YCTPOWCTB, XapaKTEpU30BaTh MPUHLMIBI JCUCTBUS HM3YyUYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIBIO WX OIHMCAHUS,

UCIOJIB3YSl 3HAHUSL O CBOMCTBaX  (U3MYECKUX  SBJIECHUH W




HeO6XO,Z[I/IMBI€ (1)I/I3I/I‘ICCKI/IG 3dKOHBI 1 3dKOHOMCPHOCTHU

1.15

NPUBOJUTh TMPHUMEPHl  (HAXOAUTh HMH(POpPMAIMIO O M[pUMEpax)
MPAaKTUYECKOTO UCTIOIB30BaHUS (PU3NYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM I oOecriedueHHsi O€30MacHOCTH TpH  OOpalieHuu ¢
npubOpaMy M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAHEHUS 3/10POBbs U

cOOJIIOICHNS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKpY KaloIlel cpeae

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MHGOpMaluu B ceTu VHTepHET B
COOTBETCTBMM C 3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U TMYyTEM CPAaBHEHHS Pa3UYHBIX HMCTOYHUKOB
BBIICTISATE MH(OPMAIIMIO, KOTOpas SBISETCS MPOTHBOPEUYUBON WU

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCIIOJIB30BaTh pu BBITIOJTHEHUU y4eOHBIX 3ajaHui
Hay4YHONOIYJIIPDHYIO ~ JIUTEepatypy  (usuyeckoro  cojepkaHus,
CIpaBOYHBIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAaHUsI TEKCTa, IpeodpazoBaHusl HH(OpMaLUu

13 OZIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKHUE MUChMEHHBIC U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WCTOYHHUKOB HHPOpMAIMH (PU3UIECKOTO
COJiep>KaHusi, B TOM 4Hucje MyOJMYHO JeNaTh KpPaTKHe COOOIIEHUS O
pe3ysibTaTaX TPOSKTOB WM YYEeOHBIX HCCIICIOBAHUA, TPHU 3TOM
IrPaMOTHO HCHOJb30BaTh W3YyUEHHBIM MOHATHIHBIA ammapar Kypca

(bu3MKH, CONPOBOXK/AATH BHICTYIUICHUE NPE3CHTALIUCH

1.19

MIPY BBIMTOJTHEHUN YYEOHBIX MPOEKTOB M MCCIIEAOBAHHUNA PAaCIpeAesaTh
00513aHHOCTH B TPYIIIIE B COOTBETCTBUM C IOCTABICHHBIMU 33Ja4aMH,
CIICIUTH 3a BBINIOJIHEHHEM IUIAHA JEWCTBMM, AJEKBATHO OLICHMBATH
COOCTBEHHBIH BKJAJ B JEITEIbHOCTh TIPYMIbI, BBICTPAaUBaTh
KOMMYHUKaTUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHHUE

OKPY>KaIOIINUX

8 KUIACC

Kon
MpoBepPsAEeMOro
pe3yJjbTara

I[IpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa30BaHUA

1.1

HUCIIOJB30BATh ITOHATHUA




1.2

pasiniaTtb ABJICHHA IO OIMHMCAHUIO HX XaAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/I3I/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBIICHHE H3YYCHHBIX (DU3MYECKUX SIBICHHNA B
OKpY’KalollleM MHpe, B TOM 4YHuCie (PU3NYECKUE SBICHHUS B MPUPOJE,
IIPYU 3TOM NEPEBOAMTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATH

CYILLECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NUECKUX SBICHUI

1.4

ONUCHIBATh H3YYEHHbIE CBOHCTBA Tel U (U3HUYECKUE SIBJICHUSA,
UCHONb3ys (U3MYECKHE BEIMYUHBI, INPU OMUCAHUU MPABUIBHO
TpakTOBaThb  (PU3MYECKUII  CMBICI  HUCHOJBb3YEMBIX  BEJIMYUH,
0003HaYEHUA U eAUHUIIBI (PU3MUECKUX BETMYHMH, HAXOIUTh (POPMYJIBI,
CBSI3BIBAIOIME  JIAaHHYIO  (DU3MYECKYI0 BEIMYMHY C JAPYTHMH
BEJIMYMHAMHU, CTPOUTH  TIpaUKHM  HM3YyYEHHBIX  3aBUCUMOCTEU

(U3HYECKUX BEINYNH

1.5

XapaKTepu30BaTh CBOMCTBA Tels, (hU3NUYECKHE SBICHHUS M IPOLECCHI,
WCIIONIb3ySl W3YYEHHBbIE 3aKOHBI, IPU 3TOM [JaBaTh CIIOBECHYIO
(GopMyIMpPOBKY 3aKOHa M 3alUChIBaTh €ro  MaTeMaTHYecKoe

BBIPa)KCHHE

1.6

OOBACHATHh (HPU3MYECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM YHCIIEC U B
KOHTEKCTE CHUTyallud NPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH O0BsiCHEHUE U3 |
— 2 JIOTMYECKUX WIaroB ¢ MOMOIIbI0 1 — 2 M3y4YeHHBIX CBOWCTBA

¢bu3nueckux sSBICHUH, PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIE 3a7a4d B 2 — 3 EHCTBUSA, UCIONb3Ys 3aKOHBI U
(dbopMyIbl, cBs3bIBatOLME (PM3UYECKUE BETMUMHBI: HA OCHOBE aHajIn3a
YCJIOBUS 33/1a4y 3alMChIBATh KPATKOE YCIOBHUE, BBISBIIATH HEOCTATOK
JNaHHBIX JJIs pelIeHus 3aJayd, BbIOUpaThb 3aKOHBI U (OPMYIIbI,
HeoOXoauMble ISl €€ pelIeHus, MPOBOIAUTh Pacdy€Thl U CPABHUBATH
MOJyYeHHOE 3HauyeHHe (U3MYecKOW BETUYMHBI C HW3BECTHBIMH

JaHHBIMH

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIU
(U3HYECKUX METOOB, UCIIONB3Ys OMIMCAHNE UCCIICIOBAHMS, BBIJICIIATh
MPOBEPSIEMOE TPENAINOJIOKEHNE, OLIEHWBATh MPABWIBHOCTH MOPSIKA

MPOBCACHUA UCCIICAOBaHNA, ACJIaTh BBIBOABI

1.9

MNpOBOAWUTL OIIBITEI I10 HaG.HIO,Z[eHI/HO (1)I/I3I/I‘IQCKI/IX SIBJICHUM WU

(bU3MYECKUX  CBOWCTB  Tel:  (opMynmpoBaTh  IpoOBEpsEeMbIe




MMPpCAITI0JI0KCHUA, CO6I/IpaTb YCTAHOBKY u3 MMPCIIOKCHHOTI'O

000pyI0BaHUS, ONMCHIBATH X0 OMbITa U (POPMYITHPOBATH BHIBOJIBI

1.10

BBITIOJIHATH TMPSIMbIE HM3MEPEHHUS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (HU3MUECKUX BEIMYUH, CPABHUBATH PE3YJIbTATh

M3MEpEHH ¢ y4€TOM 3a1aHHOM a0COIFOTHOM MOTPEITHOCTH

MPOBOANWTh  WCCIEAOBAHWE 3aBUCUMOCTH  OJHOW  (PU3UYECKOU
BEJIMYMHBI OT JAPYroil € HCIHOJIb30BAHUEM MPSIMBIX HW3MEPEHUM:
IUTAHUPOBATh UCCIIEJIOBaHKME, COOMpaTh YCTAaHOBKY U BBIMIOJIHATH
W3MEpEHHs, Cleays  MpeIJIOKeHHOMY  IUIaHy,  (UKCHpPOBAThH
pe3yNbTaThl MOJNYYEHHOW 3aBUCUMOCTH B BHUJE TaOMUI[ U rpaduKoB,

ACJIaTh BBIBOALI IO PE3YyJIbTaTaM HCCICAOBAHUA

1.12

IMPpOBOANTH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘I€CKI/IX BCJIIMYHH:
IUIAHUPOBATh U3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTAaHOBKY,
CJICays Hpe,[[JIO)I(eHHOfI HHCTPYKIIMHU, W  BbIYUCIATH 3HAYCHUC

BEJINYHHBI

1.13

coOmolaTh TMpaBWia TEXHUKH O€30MacHOCTH Tmpu  padbore ¢

1a00paTOpPHBIM 000pPYyI0BaHHEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUA HW3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHUA, HCIIONbB3Ys
3HaHUSI O CBOWCTBaX (DU3MYECKUX SIBICHHMA U HEOOXOIUMbIE

¢du3nUeckre 3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTHIC TCXHUUYCCKHC yCTpOfICTB& U U3MCPUTCIIBHBIC
HpI/I60pBI o CXeMaM U CXEMATUYHbIM PUCYHKAM, COCTABJIATHL CXCMBbI
QJICKTPHUICCKUX ueneﬁ C MOCJICAOBATCIIbHBIM M IMApaJlJICJIbHBIM
COCANHCHUCM JJICMCHTOB, pasjimuasn YCJIOBHBIC 0003HaYEeHHS

QJICMCHTOB JJICKTPHUYCCKUX LICHCP’I

1.16

MPUBOJIUTH TPUMEPHl  (HAXOIUTh HWHPOPMAIUIO O MpHUMEpax)
MPAaKTUYECKOTO UCTIOIh30BaHUS (PU3MYECKUX 3HAHUI B MMOBCETHEBHOM
KU3HU s o0ecriedeHrss O€30MacHOCTH MpU  OOpalieHUuH ¢
prOOpaMy M TEXHUYECCKHUMH yCTPOMCTBAMHU, COXPAHCHHSI 3/I0OPOBBS H

CO6J'IIOI[€HI/IH HOPM 5KOJIOTUYCCKOT'O MOBECACHHUS B Oprn(a}omeﬁ cpene

1.17

OCYILECTBIATh MOUCK MH(OpMaIK (GU3NIECKOTO COJACPKAHUSA B CETU
HNHTepHeT, Ha OCHOBE WMEIOIIMXCS 3HAHUW W NYTEM CpPaBHEHHUS
JIONIOJTHUTENBHBIX HMCTOYHUKOB BBIIEIATH HMH(OpMALUIO, KOTOpas

SBIISICTCSA IPOTHUBOPEYMBON MIIM MOXKET OBITh HEJTOCTOBEPHOM




1.18

UCMONb30BaTh IPU  BBHINOJHEHUM YYEOHbIX 3aJaHUH  HaAy4yHO-
MOMYJISIPHYIO JINTEPATYpy (PU3MYECKOTO COJepKaHus, CIpaBOYHBIE
MaTepuainbl, pecypchl ceth MHTepHeT; BnameTts npuEéMaMu
KOHCIIEKTUPOBAHUs TEKCTa, MpeoOpa3oBaHusi WHGOpPMALUU U3 OIHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKUE YCTHBIC COOOIICHUS,
0000mmas uHOpPMAIIMIO W3 HECKOJBKMX HCTOYHHUKOB (DU3HUECKOTO
COJICp’KaHusl, B TOM YHCIIE MyOJIMYHO NPEICTABISTH PE3yJIbTaThI
MPOCKTHOW WJIM HWCCJIENIOBATEIbCKOM JIEATEILHOCTH, TPU ITOM
rPaMOTHO HCIIOJb30BaTh M3YYEHHBIM MOHATUMHBIA amnmapar Kypca

(U3HKH, CONPOBOXKIATh BHICTYINIEHUE MPE3eHTalue

1.20

MIPYU BBIMOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIEIOBaHUM (PU3NUECKHUX
MIPOIIECCOB paCHpeieysATh 00SA3aHHOCTU B TPYIE B COOTBETCTBUU C
MIOCTaBJICHHBIMM  33Ja4aMM, CJIEAWTh 3a BBIIOJIHEHUEM IUIAHA
NEUCTBUA U KOPPEKTUpOBaThb  €ro, AaJeKBATHO  OIICHUBATh
COOCTBEHHBIH BKJAJ B JEITEIbHOCTh TIPYMIbI, BBICTPAaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpPOSBISAS  TOTOBHOCTH

paspemaTts KOHQIUKTHI

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOIM
o0pa3oBaTe/IbHOMH MPOrpaMMbI OCHOBHOT'0 00111ero 00pa30BaHUA

1.1

HCIIOJIb30BATh U3YUYCHHLIC ITIOHATHUA

1.2

pasjinuaTb ABJICHHA IO OIMMCAHUIO HX XaAPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC (1)I/IBI/II-ICCKOG SIBJICHUC

1.3

pacro3HaBaTh TPOSIBICHHE W3YYCHHBIX (HU3MUYECKUX SIBICHHHA B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NUECKUE SBICHUS B MPHUPOJE,
IIPU 3TOM TNEPEBOAMTH MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATH

CYILECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI

1.4

OIMUChIBATh H3YYCHHEBIC CBOWMCTBA TE€I U (bI/ISI/ILIeCKI/Ie SABJICHUA,
HCIOJIb3YA (I)I/ISI/I‘-IGCKI/IG BCJIIMYUHBI, TIpHU OIKMCAHUU IPABUIIBHO
TPAKTOBATH (i)I/ISI/I'-IeCKHI\/’I CMBICJI HCIIOJIB3yCMbIX BCJIIMYHH,

0003HaYeHU U CAMHUIIBI (I)I/ISI/I‘IGCKI/IX BCJINYHMH, HAXOJAUTH (I)OpMy.]'IBI,




CBS3BIBAIOIIME JaHHYIO (U3WYECKYI0 BEIMYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTH TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(hbUBUYECKUX BEITUYUH

1.5

XapaKkTepu30BaTh CBOMCTBa Tel, (U3UYECKUE SBJICHUS U IMPOLECCHI,
WCIIONIBb3YSl W3Y4YEHHbIE€ 3aKOHbI, IPU H3TOM [aBaTh CJIOBECHYIO
(GbopMyITHUpPOBKY 3aKOHAa MW  3alHMCHIBATh €r0 MaTeMaTU4YecKoe

BBIPAKCHUC

1.6

OOBSICHATH (PU3NYECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:
BBISIBJIATh TPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 2
— 3 JIOTMYECKUX ILIAroB C MOMOIIBIO 2 — 3 U3yYEHHBIX CBOMCTBa

(buznyecKuX sIBICHUN, GU3NYECKUX 3aKOHA UJIH 3aKOHOMEPHOCTH

1.7

pemath pacuéTHbIE 3a7aud (OmMparolmuecs Ha cucremy u3z 2 — 3
YpaBHEHMH), HWCHOIB3YSd 3aKOHBI M  (OpPMyIBI, CBS3BIBAIOLIUE
¢Gu3nyeckue BEIMUYMHBI: Ha OCHOBE aHaJlW3a YCIOBMs 3a/ladd
3allUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEIOCTAOIIUE WIH
M30BITOYHBIE JaHHbBIE, BBIOUPATh 3aKOHBI U (POPMYJIbI, HEOOXOJUMbIE
JUI pellleHHs], MPOBOAUTh pacuéTbl M OLEHHMBATH PEATUCTUYHOCTD

MOJTyYEHHOTO 3HaYeHUS (PU3NIECKON BETMUIHNHBI

1.8

pacro3HaBath NpPOOJIEMbI, KOTOPbIE MOYKHO PELIUTh IIPU IHOMOLIU
(bU3MYECKUX METOOB, UCIOJb3Ysl ONMCAHUE HCCIIEIO0BAHUS, BBIIEIATH
IIPOBEPSEMOE TPEIIIOTIOKEHUE, OLICHUBATh IIPABUIBHOCTh IOPSIKA
IIPOBEJICHHSI UCCIICAOBAaHUsA, JEJIaTh BBIBOJbI, HHTEPIPETHUPOBATH

PE3YyJIbTAThI Ha6J'IIO,Z[eHI/II\/'I 1 OIIBITOB

1.9

MPOBOAWTH OMBITHl MO HAOMIOACHUI0 (U3UYECKUX SBICHUH WIH
(bu3NYECKUX CBOWCTB TEJ: CAMOCTOSITENIBHO COOMPATh YCTAHOBKY W3
M30BITOYHOTO Habopa 00OpyAOBaHHWS, OMHCHIBATH XOJl OMbITA U €rO

pe3yabTaThl, (POPMYITHPOBATH BHIBOIBI

1.10

MPOBOAUTH TMPU HEOOXOIUMOCTH CEpPUI0 TMPSMBIX H3MEpPEHHI,
OMpeessis CpeHee 3HAuCHHE H3MepsieMol BenuuuHbl (POKycHOE
paccrosiHue coOuparomieil JIMH3bI), 00OCHOBBIBATH BHIOOP cIocoOa

HU3MEpeHHs (M3MEPUTEIIBHOTO MprUOopa)

IpoBOANUTL HCCIICIOBAHUC 3aBUCUMOCTEH (1)I/I3I/IIICCKI/IX BCIHWYHMH C
HCIOJIb30BAHUCM TIPAMBIX H3MepeHI/II>'IZ IJIaHUPOBATL HUCCIICAOBAHUC,

CaMOCTOSITeJIbHO cOOMpaTh yCTaHOBKY, (DUKCHpOBaTh pe3yJIbTaThl




HOJ'Iy‘ICHHOfI 3dBUCHUMOCTH (1)I/I3I/I‘ICCKI/IX BCJINMYHMH B BHJC Ta6J'II/II_II/I

Fpa(I)I/IKOB, ACJIaTh BBIBOABI 11O pE3yJIbTaTaM UCCIICAOBAHUA

1.12

NPOBOJIUTH  KOCBEHHbIE  M3MEpPEHHs  (U3NYECKUX  BEIUYHWH:
IUTAHUPOBATh U3MEPEHHsI, COOMPATh IKCHEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHAT M3MEPEHUs, CJEAys MPENJOKEHHOW HMHCTPYKIMH,
BBIUMCIISATh 3HAUYEHHWE BEIMYMHBI M aHAIM3UPOBATH IOJy4YEHHbBIE

Pe3yabTaThl ¢ YYETOM 3alaHHOM MOTPEIIHOCTH U3MEPEHUN

1.13

CO6J'IIO,[[8.TL InpaBujia TCXHUKH 0e30ImacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYyI0BAaHUEM

1.14

pa3ianyaTh OCHOBHBIE NMPU3HAKU H3YYEHHBIX (PU3UUECKUX MOJENCH:
MaTepHuaibHasi TOUKa, a0COIOTHO TBEPIOE TEJIO0, TOUSUHBIH UCTOYHHUK
CBETa, JIyd4, TOHKAs JINH34, IUIAHETapHAs MOJENb aTOMa, HyKJIOHHAas

MOJCJIb aTOMHOTI'O sAJIpa

1.15

XapaKkTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOWCTB C OMOPOM HA HMX OMNHCAHUS, HCIONb3YS
3HaHHSA O CBOMCTBaxX (DU3MYECKUX SBICHMH U HEOOXOIUMBIE

(1)I/I3I/I"ICCKI/I€‘ 3aKOHOMCPHOCTHU

1.16

WCIIOJIb30BAaTh CXEMbl UM  CXEMaTHUYHbIE PUCYHKH H3YUYEHHBIX
TEXHUUYECKUX YCTPOICTB, U3MEPUTENbHBIX npubopoB u
TEXHOJIOTHYECKUX MPOLIECCOB MPHU PEUICHUH Y4YeOHO-TPAKTUYECKUX
3aJ1a4, ONTUYCCKUE CXEMBI I TIOCTPOSHUST H300paKEHUH B IJIOCKOM

3epKajie U coouparouieit 1mH3e

1.17

NPUBOANUTH TNpHUMEPHl (HAXOAUTh HMH(OpMAIMIO O MpHUMEpax)
MIPAKTUYECKOTO UCIIOJIb30BaHUS (PU3NYECKUX 3HAHUU B MOBCETHEBHOM
KU3HM U1 oOecriedeHus 0€30MacHOCTH MpU  OOpallleHuH ¢
npubOpaMy M TEXHUYECKHUMHU YCTPOMCTBAMH, COXPAHEHUS 310POBbs U

COOJIIOICHNS HOPM HKOJIOTMUYECKOTO MOBEJICHHUS B OKpY Karolle cpee

1.18

OCYILECTBIIATh MOUCK MH(OpMaK GU3NIECKOT0 COAEPKAHUSA B CETU
WuTepHer, caMoCTOSTENbHO (OpPMYJIHpYs IOMCKOBBIA  3ampoc,
HaxOIWTh MYTH  ONPEACIICHHs  JOCTOBEPHOCTH  IOJYy4YEHHOMU
MHPOPMALIMM HAa OCHOBE MMEIOLIMXCS 3HAHUM M JIOTIOJIHUTEIbHBIX

HUCTOYHHUKOB

1.19

WCIIOJIb30BaTh TPU  BBHIMIOJIHEHUHM Y4YEOHBIX 3aJaHUN  HAY4YHO-
MOMYJISIPHYIO JIUTEPaTypy (PHU3UYECKOr0 COAEpKAHMS, CIPABOUYHBIC

Marepuayibl, pecypcbl cetd  MHTepHeT, BIaneTh NpuéMaMu




KOHCIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHust HHGOPMAIIUU U3 OJHOM

3HAKOBOM CUCTEMBI B IpYTyIO

1.20

co3laBaTh COOCTBEHHBIC NHCHbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE HMH(POPMALUU M3 HECKOJIbKUX HCTOYHUKOB (PU3HMUECKOTO
CoJiepKaHusl, MyOJIMYHO MPEACTAaBIIATh PE3yJIbTaThl MPOCKTHON WM
HCCIEAOBATENIbCKOM  JEATENBHOCTH, NPH  3TOM  T'PaMOTHO
UCIIOJIb30BaTh N3YYECHHBIN NOHATUNHBIN anmapaT u3y4aeMoro paszena
(GU3MKM W COMPOBOXKIATh BBICTYIUICHHWE IMPE3CHTAMEd € y4ETOM

0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJHEHUH Y4YEOHBIX NMPOEKTOB U HMCCIEIOBAHUN (PU3NUECKUX
IPOLIECCOB PACIpEAEATh O0A3aHHOCTU B TPYIIE B COOTBETCTBUU C
[IOCTAaBJICHHBIMUA  3aJja4aMH, CJICAWTh 34 BBIIOJHEHUEM IIJIaHA
JNEUCTBUM U KOPPEKTUPOBAaThb  €ro, AaJCKBATHO  OLICHUBATH
COOCTBEHHBIH BKJAJ B JEITEIbHOCTh TIPYMIbI, BBICTPAauBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEIHCTBHE,  MpOSABISAA  T'OTOBHOCTb

paspemats KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3aeia

Kox

3JIEMEHTA

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXKAIOILIETO MUPA

1.1

duszuka — HaykKa O HpHPOAC. SBnenus npupoabl.
dusnueckue SIBJICHUSA MEXaHUYCCKUC, TCIIJIOBBIC,

QJICKTPHUYCCKHUEC, MAIrHUTHBLIC, CBETOBLIC, 3BYKOBBIC

1.2

Ouznyeckne BenUYuHBL. M3MepeHune  QU3MUECKHX
BenuuuH.  Pusuueckue  npubopsl.  [lorpemHocTs

U3MepeHnii. MexayHapoaHas CUCTEMA €AMHUI]

1.3

EctecTBeHHOHay4YHBIH METOJ| MO3HAHUS: HaOIIOJCHHE,
MOCTAaHOBKA HAay4YHOT'O0 BOMNPOCA, BBIIBUKEHUE THUIOTE3,
JKCIIEPUMEHT 0 TMPOBEpPKE THIOTEe3, OObSICHEHUE

HAOJIFO1AEMOr'O SIBJICHUS

1.4

Onwucanue GpU3MYECKUX SBICHUH C MOMOIIBIO MOJIENIEH

1.5

[IpakTuyeckue pabOTHI:

#H##Par###l13Mepenre pacCTOSTHUM.
#i#HPar###l13mMepenne 00bEMa KHUIKOCTH U TBEPAOTO
Tena.

###ParfH##0OnpenencHye pa3MepoB MaJIbIX Tell.
##HtPar#H#H#13Mepenue  TemmepaTrypsl IpU  IOMOUIU

KUIAKOCTHOI'O TCpMOMETpPA U AATUUKA TCMIICPATYPhI

ITEPBOHAYAJIbHBIE CBEJJEHNW A O CTPOEHNUN BEIIECTBA

##Parf#H##CTpocHNE BELECTBA: aTOMBI U MOJIEKYJIBI, UX

2.1 pasMepbl.  ONBITBI,  JOKa3blBAIOLIME  JUCKPETHOE
CTPOCHHUE BEIECTBA
#i#HPar#H ]| ukenune YaCTHUILI BEIIECTBA. CBs3b

2.2 CKOpOCTM  JBHMXKEHMS  4YacCTULl C  TEMIEPATypOMu.
bpoyHoBckoe nBmwxkenne, muddys3us

2.3 B3anmoneiicTBrUE YacTHI] BEIIECTBA: IPUTIKEHUE U




OTTAJIKNBAHUC

#H##Par### ArperaTHple COCTOSIHUSI BEILIECTBA: CTPOCHUE

ra3oB, >KHJIKOCTEH M TBEPABIX (KPUCTAIUIMYECKUX) TEIl.

2.4 B3anmocBsA3bp MeXIy CBOMCTBaAaMHU BEILECTB B Pa3HbBIX
arperaTHbIX COCTOSIHMSIX M HUX aTOMHO-MOJIEKYJISIPHBIM
CTPOEHHEM

2.5 Oco0eHHOCTH arperaTHhIX COCTOSTHUM BOIBI
[IpakTrueckue pabOTHI:
##Parf##0O1LeHKa [uamMeTpa aToMa METOJIOM PAIOoB (c
UCIoJIb30BaHueM (hotorpaduii).

2.6 #HHPar###ONBITH o HaOJIIOIEHUIO TEJIOBOTO

pacuIMpeHusi ra3os.
HH#HPar###ONBITEI TI0  OOHAPYXKEHUIO JCHCTBUSA CHIT

MOJICKYJIAPHOTO IMPUTAKCHUS

JIBIDKEHHME U B3AUMOJIEVICTBUE TEJI

11 Mexanuyeckoe JIBUKCHHE. PaBHOMEpHOE u
. HEPaBHOMEPHOE JIBU)KEHUE
#H##Par###CKOpOCTb. Cpennsis CKOpOCTb npu
3.2 HEPAaBHOMEPHOM JIBWKEHUH. Pacuér myTd M BpeMeHu
JIBUKEHUS
SBnenne uHepuuMM. 3aKOH MHEpuuU. B3aumopeiicTBue
33 TeJ KaK MPUYMHA U3MEHEHMsI CKOPOCTH JBHKEHHS Tel.
Macca kak Mepa HUHEPTHOCTH Tejla
34 #H#HPar### InoTHOCTh BelecTBa. CBSA3L INUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00BhEMA BEIECTBA
3.5 Cuita Kak XapakTepUCTUKA B3aUMOJICUCTBUS TeIl
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cunbl ¢
' MOMOIIbIO TUHAMOMETpaA
37 #H##Par###SIBnenue Tarortenuss U cuwia Tsokectd. Cuia
' TSOKECTH Ha Apyrux riaHerax. Bec tena. HeBecomocth
18 Cuna tpenusa. TpeHHE CKOJIbKEHUS U TPEHHE IOKOSI.
' Tpenue B npupoJie U TEXHUKE
3.9 H#HH##Par###Cnoxkenne CuJl, HaMpaBiICHHBIX 10 OJHOU

npsiMoid. PaBHOEHCTBYIOIIAS CHIT




3.10

[IpakTuyeckue pabOTHI:

OnpeneneHue CKOPOCTH PaBHOMEPHOIO  JABMXKEHUS
(wlapuka B OKUIKOCTH, MOJEIU  AJIEKTPHUYECKOTO
aBToMoOWIE W Tak pganee). OmpeneneHue cpeaHei
CKOPOCTH CKONIbXEHHsS Opycka WIM IIapuka IO
HAaKJIOHHOM  miockoctu. OnpeneneHue  IIOTHOCTU
TBEPAOTO Tena. OnbIThI, JIEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTshKeHus (aedopmariu) mpyKHHBI OT
NPUIOKEHHON  cuiibl.  OMNBITBL, JIEMOHCTPHUPYIOIINE
3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tela U

XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN

3.11

dusuyeckue SABICHUS B IIPUPOJE: NPUMEPHI ABUKEHUS C
Pa3IMYHBIMHA CKOPOCTSIMHU B KMBOW M HEKHBOM IPUPOJE,

HeﬁCTBHe CUJIbI TPCHUA B IIPUPOAC 1 TCXHUKEC

3.12

TexHuyeckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKT

JABJIEHUE T

BEPJIBIX TEJL, )KUJKOCTEHN U TA30B

4.1

Hasnenue TBEpHoro tema. CrocoObl yMEHBIICHHS U

YBCIUMYCHHUA OaBJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTh JIaBJICHUS Ta3a OT 00béMa,

TeMIIepaTypsbl

4.3

Hepe;[aqa JaBJICHUA TBéleLIMI/I TCJIaMHU, XXUAKOCTAMHU U

razamu. 3akoH Ilackans. [ITHeBMaTHUeCKUE MAIITHHEI

4.4

3aBHUCHUMOCTH JaBJICHU S KHUIKOCTHU oT FJ'Iy6I/IHbL
I'uapocratuyeckuit napagoke. CooOuiaronmecs cocy/sl.

FI/I[[paBJ'H/I‘IeCKI/IG MEXaHU3MBbI

4.5

AtMmocdepa 3emin u atMmocdepHoe AasieHue. [Ipuunnsl
CYLIECTBOBaHMS BO3AYHIHON o000i0uku 3emsn. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBJIECHUS OT

BbICOTHI HAaJl YPOBHEM MOPs

4.6

Uzmepenne armocdepnoro nasneHus. I[Ipubopsr amns

U3MEpEeHHsI aTMOC(HEPHOTO JaBJICHUS

4.7

JleficTBue KUAKOCTM M Ta3a HA IOTPYKEHHOE B HUX
Teso. BelTankuBaromas (apxumenoBa) cuia. 3aKOH

Apxumena




4.8

[InaBanue Ten. Bo3ayxomniaBanue

4.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM BeEca Tela B BOJIE OT
00béMa TMOTpYXREHHOW B KUAKOCTH YacTH Tela.
OrnipezenieHe BBITAIKUBAIOMICH CUIIbI, IEUCTBYIOIIEH Ha
TE€No,  MOrpy:k€HHOe B  KUIKOCTh.  [IpoBepka
HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIbI, JEHCTBYIOLIEH
HAa TEJIO0 B JKUIAKOCTH, OT Macchl Tema. OTMBITHI,
JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAIKUBAIOIIEH
CWJIBI, IEHCTBYIOIIEH Ha TENO B JKUAKOCTU, OT 00BEMA
MOTPYKEHHOW B KUIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH. Konctpyupoanue apeomerpa  WIH
KOHCTPYUPOBAHME  JIOAKM W  ONpelIesieHHe €€

pr30HO,I[’[>éMHOCTI/I

4.10

dusnyeckue  ABICHUA B IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JTaBICHUSI Ha )KUBOUW OpPraHU3M, TUTABAHHC

pBIO

4.11

TexHHUECKUEe YCTPOWCTBA: COOOIIAIOIIUECS COCYIbI,
YCTPOMCTBO  BOAONPOBOJA, THAPABINYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeoMmeTp

PABOTA, MOIIIHOCTbB, SHEPT'UA

5.1 Mexannueckasi pabora

5.2 Mexanudeckast MOITHOCTb

53 [Ipocteie  MexaHU3MBL: pblyar, OJIOK, HaKJIOHHAs

. miockocThb. [IpaBuiio paBHOBeCUs pbluara

5.4 [TpumeHeHune paBuiia paBHOBECHUS pbIdara K OJI0KY
«3onmoroe  mpaBwio»  MexaHukH.  Koadduuumenr

5.5 IIOJIE3HOTO JEUCTBHUS MEXaHU3MOB. IIpoctsrie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [loTeHmanbHas 3HEPruu Tena, MOJHATOrO Hajd 3eMIEN

5.7 Kunernueckas sHeprus

5.8 [losnHas mexaHudeckas SHEprusi. 3aKOH W3MEHEHUs MU

COXPAaHCHUA MEXaHUYC CKOH OHEPIruun




5.9

[IpakTuyeckue paboTHI:

##HtPar#H##0Onpenenene padOTbHl CUIBl TPEHUSI IIPH
PaBHOMEPHOM [IBW)KCHMHM TeJla 10 TOPU30HTAJIBHON
nosepxHoctu. MccnenoBaHue yciIoBHM  paBHOBECHS
ppraara. M3mepenne KIIJI HakIOHHONW IJIOCKOCTH.

I/I3y‘IeHI/Ie 3daKOHa COXpaHCHUA MEXaHUYeCKOH OQHCPI'un

5.10

dusznyeckue SIBJICHUS B npupoge: pblHaru B TCJIC

YCII0BCKa

5.11

TexHuyeckue yCTpOMCTBA: pbIYar, TMOJABMXKHBIA U
HEMOJBMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTb, MPOCTHIE

MEXaHU3MBbI B OBITY

8 KUIACC

Kon
pa3iena

Kon
3JIEMEHTA

IIpoBepsiemble 371eMEHTHI COAePKAHUA

6

TEIIIOBBIE ABJIEHUA

6.1

OCHOBHbBIE  TIOJIOKEHMSI  MOJIEKYJISIPHO-KUHETUUECKOM
TEOpUU CTPOCHMs BemecTBa. Macca u  pa3Mepsl
MosieKys.  OmbITBI, NOATBEPKAAIOIIME  OCHOBHBIE

IIOJIOXKCHUA MOJ'ICKy.]'ISIpHOKHH@TH‘IGCKOfI TCOPpUHU

6.2

Mopnenn  TBEpAOro, JKUAKOTO U Ia3000pa3HOro
COCTOsSIHMI BemiecTBa. Kpucrammueckue U aMopgHBIC

TCl1a

6.3

OOBbsicHEeHHEe CBOWCTB ra3oB, XHJIKOCTEH U TBEPHABIX Tel
Ha OCHOBE IIOJIOKEHUN MOJEKYJISIPHOKMHETUYECKON

Teopuun

6.4

CMauuBaHue u KalmUJJIAPHBIC SABJICHUS

6.5

TemnoBoe paciipC€HUuC U CiKaTue

6.6

Temnepatypa. CBsi3b TeMmmepaTtypbl €O CKOpPOCTbIO

TCIJI0OBOI'O IBMXXCHUA YaCTHUIL

6.7

Buytpennss sneprus. CrocoObl U3MEHEHUS! BHYTpEeHHEH

OHCpIrUu: TCruIonepcaaia 1 COBCPIUICHUC paGOTLI




BI/II[BI TCILIONCPCaAaYn: TCINIOIIPOBOAHOCTb, KOHBCKIIUA,

6.8

U3IIy4eHHE

KomunuectBO  TemioTel.  YaenbHas  TEINIOEMKOCTH
6.9

BEIECTBA

TermooOMEH ¥ TEIUIOBOE paBHOBECHE. Y PaBHECHHE
6.10

TEILIOBOIrO Oajlanca

[InaBneHue u oTBepE€BaHNE KPUCTATUNIMYECKUX BEIIECTB.
6.11

VY eapHas TEIUIOTA IIaBJICHUS

[TapoobOpa3zoBanne u  KoHAeHcauusa. Vcmapenue.

Kumenne. VYnenpHas  TemioTa  mapooOpazoBaHUSI.
6.12

3aBUCHUMOCThL TEMITEpaTyphbl KUTIEHUS OT aTMOC(EPHOTO

TTaBICHUS
6.13 BrnaxHocTs Bo3myxa
6.14 OHeprus TOMIUBA. Y IebHAs TEIUIOTA CTOPAaHUs

[Ipunnuner  padotel  TeroBeix — aBuratenern  KIIJ]
6.15 TEIJIOBOIO JBUTraTeis. 1eIUIOBbIC OBHUIraTeNId M 3allluTa

OKpY>Karoleu cpebl

3aKOH COXpaHEHUs U MPEBPAIIECHUSI SHEPTUH B TETUIOBBIX
6.16

rporieccax
6.17 [TpakTrueckue pabOTHI:

HHHPar###0ONBITEL 10 OOHApY)KEHUIO JeMCTBUS  CHII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

HH#HParfH##0NbITBl  TO0  BBIPAIIMBAaHUIO  KPHUCTAJIOB
MOBAPEHHOM COJIM WM caxapa.

#H#HPartH##0npITBl  TIO  HAONIOIEHUIO  TEIUIOBOTO
pacUIMpeHys ra30B, )KUJIKOCTEH U TBEPABIX TEIL.
#H#Par###Onpenenenre naBieHUs BO3yXa B OaJTIoHE
HINPHLIA.

HHHParf##ONBITBI, EMOHCTPUPYIOLIME 3aBUCHUMOCTH
JaBlIeHUsI BO3AyXa OT ero o0bEMa W HarpeBaHHs WU
OXJIAXKICHHUSL.

#HH##Par### IpoBepka TMNOTE3bl JIMHEHHON 3aBUCUMOCTH

JJINHBI CTOJIOMKA KHUIOKOCTH B TCpMOMGTpH‘-ICCKOfI




TpyOKe OT TeMIepaTyphl.

#H#Par#Ht#Habmonenne WU3MEHEHUS BHYTpPEHHEN
SHEPrUM TeJla B pe3yJibTaTe TEIulonepeaadyd u padoTh
BHEITHUX CHIL.

###Par###lIccnenopanue  SIBJICHUS TEIUIOOOMEHA TIPH
CMEIIMBAHUU XOJOTHOU U TOpsiYei BOIBI.
#H##Par###Onpenenenne KOJIMYEeCTBa TEILJIOTHI,
MOJIyYEHHOTO BOJOW TIPH TEIUIOOOMEHE C HarpeThiM
METAITNYECKUM LIUITUHAPOM.

#HHParf##0npeieeHMe  yAEIbHOM  TEIIOEMKOCTH
BEILIECTBA.

#Hi#HPar#H#llccnenoBanue npoiecca HCIapeHus.
#H#Par##H#OnpeneneHe  OTHOCUTEIIBHOW — BIAXKHOCTH
BO3/yXa.

#HHHPar###Onpenenenre yaelbHON TEIUIOTHI TUIABJICHUS

Jibaa.

6.18

@dusnueckue SBICHHUS B TPUPOJC: TOBEPXHOCTHOE
HATSDKEHWE W KalWUIIPHBIC SIBICHUS B TPUPOJE,
KpUCTaJlIbl B IpUpoJie, usinyueHue ConHla, 3aMep3aHue
BOJI0OEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa,

WHEs, CHeTa.

6.19

TexHuueckue  yCTpOWMCTBA:  KallWJULAPBI, IPUMEPBI
WCIIOJIB30BAaHUsl KPHUCTAJIOB, JKMJIKOCTHBIA TEPMOMETP,
JaT4UK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THIPOMETPBI, ICUXPOMETp, MapoBas TypOuHA,

ABUTATCJIb BHYTPCHHCTO CrOPAaHUS.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpuzanus tei. J{Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3aumopeiictBue 3apsokeHHbIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIbI B3aUMOJICHCTBHSI 3apPsHKEHHBIX TET OT
BEJIMUMHBI 3aPS0B U PACCTOSHUS MEXTy TEIaMH)

7.3 DnekTpuyeckoe mnosie. Hanpssk€HHOCTh 3JIEKTPUYECKOTO

I10JI41. HpI/IHI_II/IH Cynepro3nunuu 3JICKTPUUICCKUX moJiei




(Ha KaYECTBEHHOM yPOBHE)

Hocutenu QJICKTPUYCCKHX 3apsAa0B. :‘)HGMCHTapHBIﬁ

7.4 anexkTpuueckuil 3apsan. Ctpoenue atoma. IIpoBonHukH 1
TUBIIEKTPUKU
7.5 3aKOH COXpaHEHMsI IEKTPUUECKOTO 3apsiia
6 ONEKTpUYECKUH  TOK.  YCJIOBHA  CYyILECTBOBaHMS
‘ AJEKTPUYECKOTO TOKA. VICTOUHMKY MOCTOSIHHOTO TOKa
HevictBus AIEKTPUYECKOTO TOKa (TerutoBoe,
7.7 XMMHUYECKOE, MAarHuTHoe). DJIEKTPUYEeCKUH TOK B
KHUJIKOCTSAX U razax
2 g Onextpuueckas uenb. Cuia ToKa. OJIEKTPUUYECKOE
. HanpsDKEHUe
79 ConpotuBienue IIPOBOJIHUKA. Y aensHoe
. CONPOTHUBJICHUE BEIECTBA
7.10 3axon Oma i ydacTKa Lenu
[locnenoBarenbHOE W NApajUICIbBHOE  COCIMHEHUE
7.11
IIPOBOJHHUKOB
PabGota M MOIIHOCTH 3JIEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyis — Jlenua
13 DJeKTpUYecKue LEeNu U TOTPEeOUTENH 3IIEKTPUYECKON
. sHepruu B ObITy. KopoTkoe 3ambikanue
ITocTostHHbIE MarHuThl. B3auMoaeicTBHE IOCTOSHHBIX
7.14
MarHuToB
715 MarautHoe mnosne. MarHutHoe none 3eMJIM U €ro
. 3HaYEHHE NI J)KU3HU Ha 3eMJie
716 OmnsiT Opcrena. MaruutHoe 1oJie 3JIEKTPUYECKOro TOKa.
' [IpuMeHeHre AIeKTPOMAarHuTOB B TEXHUKE
JIeCTBME MAarHUTHOIO IOJS HAa IPOBOJHUK C TOKOM.
717 DneKTpoABUraTelb MOCTOSIHHOIO ToKa. Vcrnonb3zoBaHue
. 9JIEKTPOJIBUraTelIeil B TEXHUYECKHX YCTPOMCTBAaX M Ha
TpaHcIopTe
7.18 Oneitel  @apages.  SIBieHue  3JIEKTPOMArHUTHOU




unaykiuu. [IpaBuno Jlenna

DJeKTporenepaTop. CrniocoOsI MOJTyYeHUS
7.19 NEKTPUYECKOW  BHEPrUU.  OJEKTPOCTAaHUMU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
7.20 [IpakTrueckue pabOThHI:

OnbITH O HAOIOJEHHUIO JIEKTPU3ALMU Tell MHIYKIUEH
U TIPYU COTIPUKOCHOBEHHUHU.

UccnenoBanue ACHCTBHS SJIEKTPUYECKOrO OIS Ha
IIPOBOJHMKY U TUAIEKTPUKH.

C6opka u mnpoBepka paldOThl BJICKTPUUECKOH Ienu
IIOCTOSTHHOTO TOKa.

W3mepenue u peryiupoBaHHe CUJIbl TOKA.

W3mepenue u peryJupoBaHue HAIPSKEHUS.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UIIYILETO YEPE3
PE3UCTOP, OT CONPOTHUBIIEHUSI PE3UCTOpPA U HANPSKEHUS
Ha PE3UCTOpE.

OnbIThI, JEMOHCTPUPYIOIIHE 3aBHCHUMOCTb
AJIEKTPUYECKOTO CONPOTUBIIEHUS TNPOBOJHUKA OT €ro
JUIMHBI, IJIOLIa/IM [TONIEPEYHOI0 CEUYEHUs U MaTepuaa.
[IpoBepka TmpaBwia CJHOXKEHHS HaNpsOKEHUH IpU
MIOCJICZOBATEIBHOM  COCIMHEHUU JBYX PE3HCTOPOB.
IIpoBepka npaBuia sl CUIIBI TOKA IPHU NapajljieIbHOM
COeIMHEHHH  pe3uctopoB.  Ompexnenenue  pabOTHI
JNEKTPUYECKOTO0  TOKA, HAYIIETO 4Yepe3  PEe3HUCTOp.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBLIEIISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIbI TOKa, MAYLIEr0 4Yepe3 JIAMIIOUKY, OT HaIlpsDKEHUS
Ha Hell. Onpenenenne K111 narpeBarens. MccnenoBanue
MarHMTHOTO B3aMMOJEHCTBHSI INOCTOSHHBIX MAarHHUTOB.
W3y4yeHre MarHuTHOTO IOJIsl IOCTOSSHHBIX MarHUTOB IIPU
ux o0benMHEHMM U pazgeneHun. HccnepoBaHue
JEHCTBUSI 3JIEKTPUUECKOr0 TOKA HA MAarHUTHYIO CTPEJIKY.

OHBITLI, ACMOHCTpUPYIOIINC 3aBUCUMOCTDb CHJIbI




BSaHMOHeﬁCTBHH KaTylllKyu ¢ TOKOM W MarHuTa OT CHJIbI
TOKa UM HalpaBJICHUA TOKa B KaTYUIKEC. I/I3yquI/Ie

[[ef/'ICTBI/ISI MAaroHuTHOIO IIO0Jid Ha HNPOBOJHHUK C TOKOM.

KonctpynpoBanue u H3y4YCHUE paboThl
3JIEKTPOJBUTATEIA. N3smepenne KIIg
3JEKTPOJBUTaTEIbHOM  YCTaHOBKH. OneiTel 1O

HUCCICIOBAHUIO ABJICHUA BHGKTpOMaFHHTHOﬁ HHAYKIOHU:
HUCCICIOBAaHUC W3MCHCHHMI 3HAYCHUS U HaIpaBJICHUA

HMHAYKOUOHHOI'O TOKa

duzuueckre SBICHUS B MPUPOJAE: AIEKTPUUECKHUE
ABIICHUA B  aTMocdepe, DIJICKTPUUYECTBO  KHUBBIX
7.21 OpPraHW3MOB, MarHUTHOE TOJe 3eMiTd, Apei( MOIOCoB,
POJIb MArHUTHOTO TOJIS JJISl )KU3HU Ha 3emiie, MOJspHOe

CHAHUC

TexHuueckue ycTpoWcTBa: 3JIEKTPOCKOI, aMIEPMETP,
BOJIbTMETp, PEOCTaT, CYETUMK DJIEKTPUUYECKON SHEpruw,

QJICKTPOOCBCTUTCIIbHBIC HpI/I60pH, HarpeBaTCIbHLIC

722 AJIEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
NPEJOXPAHUTEIH, JJIEKTPOMArHUT, SJEKTPOJIBUTATEINb
MOCTOSTHHOTO TOKA, TEHEPATOP TOCTOSHHOTO TOKA
9 KIIACC
Kon
pazznen Kox snemenra [IpoBepsieMbIe IIEMEHTHI COIEePKAHUS
a
8 MEXAHUWYECKUE SABJIEHUA
g1 Mexanuyeckoe JBKeHHE. MarepuaiabHas — TOYKa.
. Cucrema otcuéra
8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHIKCHHUSI
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE TBUKEHHE
8.4 ###Par###HepaBHOMepHOE MPAMOTUHEHHOE ABUKECHUE.
CpenHsss W MTHOBEHHas CKOPOCTh Tela MpH




HCPABHOMCPHOM JIBHXKCHUU

YckopeHue. PaBHOyCcKOpeHHOE PSIMOJIMHEHHOE
8-> JIBUKEHUE
8.6 #Hi#HPar###CBoOoiHOE najenue. OnbIThl ["anuies
#HiHPar###PaBHOMEpHOE JBKEHHE [0 OKPYXHOCTH.
8.7 ITepuon m yactora oOpamieHus. JluHeliHas u yriioBas
ckopocTH. LleHTpocTpeMUTenbHOE YyCKOPEHHE
8.8 [TepBeriit 3akon HeroToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpetuii 3akoH HeroToHa
8.11 HH#Par##H#1 [puHIIMI CynepIO3ULIMU CHTT
8.12 Cuia ynpyroctu. 3akoH ['yka
%13 #HH#Par##H#Cuna TpeHHs: cuwila TPEHHS CKOJbXEHUS,
' CuJia TPEHUS MOKOs, IPYTUe BUJIbI TPEHUS
%14 #iHParfi##Cuna  TSDKECTM M 3aKOH  BCEMHMPHOTO
' TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaIeHUS
%15 JBwxenne  mmaHer  Bokpyr  Cosnma.  Ilepsas
' KOCMHUYECKasi CKopocTb. HeBecoMOCTh U neperpys3ku
%16 PaBHOBecue maTepuanibHON TOUYKU. AOCOIOTHO TBEPIOE
' TEJ0
%17 HH##Par##HPaBHoBecue TBEPJOTO Tella ¢ 3aKPEIIEHHOM
. OCbI0 BpameHuss. MomeHT cuibl. LlenTp Tsxectn
8.18 Nmnynec Tena. MIzmenenune nmmnynbca. IMnynsc cuiibl
8.19 3aKOH COXpaHEHUs UMITyJIbca
8.20 ##Par###PeakTHBHOE NBUKEHUE
8.21 Mexannyeckasi paboTa U MOILITHOCTh
- PabGora cun TskectH, ynpyroctd, TpeHus. CBsi3b
5 SHEPIuu 1 padoThI
5 [loTreHumanbHass dHeprus Teja, MOAHITOrO  Haj
823 MOBEPXHOCTHIO 3eMiln
8.24 [ToTeHnmanbHas YHEPrus CKaTON NPy KUHBI
8.25 #H#Par##H#Kunetnueckas  sHeprusa.  Teopema o

KMHETUYECKOU SHEPrUu




8.26

HH##Par###3aKkoH COXpaHEHUs] MEXaHUUYECKOM YHEPTUH

8.27

[TpakTuyeckue paboTHI:

Ormpenenenne cpeHel CKOPOCTH CKOJIbXKEHUS Opycka
WIN JABWKEHMs IIapuKa IO HAKIOHHON IUIOCKOCTH.
OmnpezneneHue yCKOpPEHHUsI Tesla MPU PaBHOYCKOPEHHOM
IBIDKEHUH 110 HAKJIOHHOU IVIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBIKEHHH 03 Ha4allbHOW CKOPOCTH.
[TpoBepka ruUMOTE3bl: €CIM MPU PABHOYCKOPEHHOM
JBIDKEHUHM 0€3 HayaJlbHOW CKOPOCTH IyTH OTHOCSTCS
Kak psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEXYTKHU BPEMEHHU OIMHAKOBBI.

HccnenoBanue 3aBUCIMOCTH CHJTBI TPEHHSI CKOJIBKCHUS
OT CWJIbl HOpMalbHOro JjaBieHus. OmnpexaeneHue
kooduuuenta TpeHus ckoinbxeHus. OmnpeneneHue
KECTKOCTU MpyXHUHBL. OnpeneneHue padOThl CHIIbI
TPEHUS TPU PABHOMEPHOM JBIDKEHMHM Tela IO
TOPU30HTAJIbHOW MOBepXHOCTH. OmpeneneHue padOThHI
CWJIBI  YIOpPYrocTM  MNpu  HoabéMe  rpy3a ¢
UCTIOJI30BAaHUEM  HETOJABIKHOTO W TOABIKHOTO

OJIOKOB

8.28

®duznyeckue SBICHUS B IpupoAc: NPUIUBbI U OTJIMUBEI,
JABVMOKCHUC IIJIAHET ConHeuHoOI CHUCTCMbI, PCAKTHBHOC

JABMXCHUC )KHUBBIX OPTraHU3MOB

8.29

Texunueckue YCTpOﬁCTBaZ ClInaomMeTp, JaTYUKH

I0JIO’KEHUSI, PACCTOSIHUS U YCKOPEHUS, PaKEThI

MEXAHUNYEC

KHME KOJIEBAHUA 11 BOJIHBI

9.1

Konebarensnoe apmwkeHne. OCHOBHBIE XapaKTEPUCTUKU

KOJIEOAHHIA: nepuona, 4aCtora, aMIuiuTyia

9.2

Matematuyeckuit u NPy KUHHBII MasiTHUKH.

[TpeBpareHre SHEpPruu Npu KOIeOaTEIIbHOM JIBHKEHUU

9.3

3aryxawoimue KojeOaHus. BbIHyXIeHHblE KoseOaHus.

Pe3onanc

9.4

Mexanndeckre BOJIHBI. CBOMCTBA MEXaHHYECKHX BOJIH.

IIponoJsibHBIE U TONEPEUYHBbIE BOJIHBL. JIJIMHA BOJHBI U




CKOPOCTh €€ pacipocTpaHeHHs. MexaHNuecKHue BOIHbI B

TBEPJIOM Telle, CEHCMUYECKHUE BOJTHBI

9.5 3Byk. ['poMKoOCTb 1 BbICOTa 3ByKa. OTpaskeHuE 3ByKa
9.6 Nudpa3Byk 1 ynbTpazByk
[IpakTueckue padbOThI:
OmnpenerieHne  4acTOThl W TepHoja  KoseOaHMi
MaTeMaTUYECKOro MasTHHKA.
Omnpenenenne 4YacTOTBl W TepHoja  KoseOaHMid
MPYKUHHOTO MasiTHUKA
97 UccnenoBanne 3aBUCUMOCTH Tmepuofa  KoseOaHMid
' MOJBEUIEHHOTO K HUTH Tpy3a OT [JIMHBI HUTH.
UccnepoBanne 3aBUCUMOCTH — mepuofa  KosieOaHMid
MPY>KUHHOTO MasTHHKa OT Macchl rpy3a. I[IpoBepka
HE3aBHCHUMOCTHU nepuoaa KOJIeOaHMI rpy3a,
MOJIBEIIICHHOTO K HHUTH, OT MAacChl Ipy3a U XECTKOCTH
npyxuHbl. M3Mepenne yckopeHus: CBOOOTHOTO MaIeHus
dwusnveckre SBICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3EMJICTPSACEHUE, CEHUCMUYECKHUE BOJIHBI,
I[yHaMH, X0
99 TexHu4yeckue YCTPOHCTBA: 3XOJOT, HCIHOIb30BAHUE

yIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE IT1OJIE U JIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNEeKTPOMarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJIHBI.

CsolicTBa SJICKTPOMArHUTHBIX BOJIH

10.2 IIIxana 31eKTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHutHas npupoja cera. CKOpPOCTh CBeTa.
' BonHoBEI€ cBOMCTBa cBETa
[TpakTuueckue pabOTHI:
10.4 W3ydyeHne CBOMCTB  3JIEKTPOMarHUTHBIX BOJH C
MTOMOIIbI0 MOOUITEHOTO TenedoHa
dusuyeckre SBICHUS B MpHUpoje: OUOJIIOTHYECKOE
10.5 neiictBue BUJIMIMOTO, yIBTPahuoIETOBOTO u
PEHTTEHOBCKOTO U3JIy4eHUN
10.6 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAHUE




QJICKTPOMAIrHUTHBIX BOJIH JJISA COTOBOH CBSI3H

11

CBETOBbBIE ABJIEHUA

11.1

queBaﬂ Mojenb ceera. McTouHuku cBeTa

11.2 IIpssMonuHEHOE pacpOCTpaHEHUE CBETA

113 Otpaxkenue cBeta. Ilockoe 3epkasio. 3aKOH OTpaXEHUs
‘ cBeTa

114 [Ipenomnenne cBeta. 3aKOH IIPEJIIOMJICHUS CBETA.
' ITosiHOE BHYTpEHHEE OTpaKEHHUE CBETA

11.5 JIunza. Xon jrydeit B IMH3E

116 Ontuyeckast cucrema (oroanmnapara, MHUKPOCKONA H
' TeJIECKOIa

117 I'maz kak onTtuyeckas cucrema. bauzopykocte u
' JAJIbHO30PKOCTh

118 Paznoxenue Genoro cBera B criektp. OnbiTel HpioTOHA.

CroxeHue ceKkTpajibHbIX IBETOB. Jlucnepcus cBera

11.9

[TpakTuueckue pabOTHI:

#HiHParf##lccnenoBanue 3aBUCHUMOCTH yria
OTpaXeHUs CBETOBOTO JIyya OT yrJja MaJeHusl.
#Hi#Par#Ht#l3yueHne  XapakTepUCTUK  M300paKeHUs
IpeaMeTa B INIOCKOM 3epKalle.

#H#HPart##ccnenoBanue 3aBHCUMOCTH yria
NPEJIOMJIEHUSI CBETOBOTO Jyya OT YIJla TaJeHHs Ha
IPaHUIE «BO3YX — CTEKIION.

#i#Par#t# lonyuenne  nM300pakeHHM € MOMOILBIO
CcOOMparoIIe JINH3HI.

###Par###Onpenenenne  (HOKYCHOTO PpACCTOSHUS H
ONTUYECKOH CHJIBI COOMPAIOIIEH JINH3BI.
HHHPar###ONBITE IO Pa3JI0KEHUIO OENIoro CBeTa B
CIEKTP.

HHHPar###ONBITEL 10 BOCIPHUATHIO ILIBETa MPEIMETOB

IpY UX HAOJTIOIEHUH Yepe3 [IBETOBbIE (PUIIbTPhI

11.10

®duznueckue sABJICHUS B mpupoje: 3atMeHus CoiHua u
JlyHbl, 11BE€TA TEN, ONTHUYECKUE SIBIEHUS B aTMocdepe

(uBet Heba, pedpakius, paayra, MUPax)




11.11

Texuunyeckue yCTpOHCTBA: OYKH, TIEPUCKOTI,

¢dboToanmapart, ONTUIECKHE CBETOBOIBI

12

KBAHTOBBIE SBJIEHUA
101 OmnbiTel Pesepdopna m 1uiaHerapHas MoOAETb aTroma.
. Moaens atoma bopa
122 Hcnyckanve M IOTJIOLIEHUE CBeTa aTOMOM. KBaHTHI
' JInneiyaTeie CIIEKTPHI
12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMmma-u3Iy4eHus
124 Crpoenune aromHoro szapa. HykinonHas Mojnenb
' aTOMHOTO siipa. M3otonsl
125 PagnoaktuBHble npespamenus. Ilepuon momypacnana
' aTOMHBIX SI7IEp
126 SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsiIOBOTO U
' MacCOBOI'0 YHCEI
12.7 DOHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U YHEPTUU
128 Peakuuu cunresa u aenenus anep. McrouHuku sHepruu
' ComnHia u 3B€37
129 Anepnas sHepretuka. JleiicTBHE  paguOaKTHBHBIX
' M3JIyYEHUH Ha )KUBbIE OPraHU3MBI
[TpakTuyeckue paboTHI:
HabntoneHue ChjomHpIX M JIMHEWYaTBIX CIIEKTPOB
U3ITyUYEHHUS.
12.10
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTrUU YaCTULIBI
10 TOPMO3HOMY ITyTH (TI0 poTorpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnueckue SBICHUS B IPUPOAE: €CTECTBEHHBIN
paZvoaKTUBHBIH ¢on, KOCMHUYECKHE Jy4H,
12.11 PagUOAaKTUBHOE H3JIy4YCHUE IPUPOIAHBIX MHHEPAJOB,
JICHCTBHE DPAJMOAKTHBHBIX W3JIyYEHUH Ha OpPraHu3M
4eJI0BEKa
1212 TexHnueckue yCTpOMCTBA: CIEKTPOCKOII,

VMHJIUBUYJIbHBIN JO3UMETpP, Kamepa Bunbcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJIBHOMN
IPOI'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeAMETHBIM pe3yibTaTaM
0a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI1 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI'0 0011ero od0pa3oBanust Ha ocHoBe PI'OC

[lonumanue ponu  (QU3MKK B  HAYYHOM  KapTMHE  MMHpa;
c(hOpMHUPOBAHHOCTh 0A30BBIX MPEACTABICHUN O 3aKOHOMEPHOU CBSI3U
U TI03HABa€MOCTH SBJICHHH MPUPOABI, O POJIM DKCIEPUMEHTa B
¢usuke, o cucremooOpasymoomeid poaun (U3MKA B Pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHUKHM M TEXHOJOTHH, 00 3BOIIOLMHU
¢u3nUecKux 3HAHUNH W MX POJIM B LEJIOCTHOW €CTEeCTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE€ POCCHUICKUX M 3apyOCKHBIX YUEHbBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPY’KAIOIIETO

MHpa, pasBUTHC TCXHUKU U TEXHOIOTHI

3HaHUs O BHJIAax MaTepuu (BEHIECTBO M T0JE), O JBIKEHUU Kak
criocobe cyIiecTBOBaHUSI MaTepur, 00 aTOMHO-MOJIEKYIIPHOU TeOpUn
CTpPOEHMsI BELIECTBA, O (PU3NYECKOM CYIIHOCTU SIBICHUN NPUPOIBI
(MEeXaHUYeCKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBAHTOBBIX);
YMEHME pa3InyaTh SIBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIbITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3NUECKOe SBICHHUE;
YMEHHUE paclo3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUYECKUX SIBICHUIN
B OKpYXKalOLIEeM MHpEe, BBbIAENSAS UX CYIIECTBEHHbIE CBOWCTBA

(Tpu3HAKH)

BJ'Ia)IeHI/IC OCHOBaMM MOHSATHUMHOIO amnmapara M CHMBOJHUYCCKOT'O
sSA3bIKa (1)I/I3I/IKI/I N HCIIOJIB30BAHUC HX AJid PCIICHUA yqe6HI)IX 3a1a4,
YMCHHUC XapaKTCpU30BATH CBOMCTBa TCII, (bI/I3I/I‘-IeCKI/I€ SABJICHUA U

MponecCChl, UCIIOJIb3YA (I)yHI[aMeHTaJILHBIe 1 SOMIIUPUYICCKHUEC 3aKOHBI

YMeHue onuchBaTh HN3YUYCHHBIC CBOICTBA TEII U (1)I/I3I/I‘-ICCKI/IG SABJICHUA,

HCIIOJIB3YyA (1)1/1314%01(1/16 BCJIIMYHHBI

BnaneHne ocHOBaMHM METOZOB HAay4YHOTO IIO3HAHHS C Y4ETOM
coOoieHs paBuil 0e30MacHOro TpyJa: HaOMoJeHne (PU3UIECKUX

SIBJICHUU:




YMEHHE CaMOCTOSITEIBHO COOMpaTh IKCIIEPUMEHTAIBHYIO YCTaHOBKY
U3 JJaHHOTO Habopa 00OpYJOBaHUS MO MHCTPYKLUH, OMUCHIBATH XOJ
OIIBITA U 3aIMCHIBATh €r0 Pe3yNbTaThl, ()OPMYIUPOBATH BHIBOIBI;
MPOBEICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITHUUH:
YMEHHE TUIAaHHPOBATh HW3MEPEHHs, CaMOCTOATEIBHO CcOOMpaTh
IKCIIEPUMEHTAIBHYI0 ~ YCTaHOBKY [0 HWHCTPYKIHH, BBIYHCIATH
3HAQYCHUE BEJIMYMHBI U AHAJTU3UPOBATH IOJyUYCHHBIE PE3yJbTaThl C
YUYETOM 3aIaHHOM MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUI;
NIPOBEJICHUE  HECIIOKHBIX  HKCIEPUMEHTAIBHBIX  HCCIEIOBaHU;
CaMOCTOSITENTFHO ~ COOMpAaTh  JKCIEPUMEHTAIBHYIO YCTaHOBKY H
IPOBOJUTH  WCCIEJOBAaHUE IO  HMHCTPYKUUHM,  IPEICTABIATH
MOJTyYCHHBIE 3aBUCHMOCTH (PM3MUECKUX BEIIMYMH B BUJAC TAOIUI U
rpaduKoB, yUUTHIBATH MOTPELIHOCTH, JAETIaTh BHIBOBI I10 PE3YIbTaTaM

HUCCICIOBaHUA

[lonumanue  XapakTepHBIX  CBOMCTB  (u3MYECKHX  MoOemei
(MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJEITH CTPOCHUS
ra3oB, >KMJIKOCTEM W TBEPABIX TeJ, IUIAHETapHasT MOJEIb aToMa,
HYKJIOHHAsi MOJIeJIb aTOMHOTO f]pa) U yMEHHE NPUMEHATh UX AJIs

00BsCHEHHUS (1)I/I3I/I‘-ICCKI/IX nponeccoB

YMmeHue oOBSACHATH (pU3MUECKHE MPOLIECCHl U CBOMCTBA Tel, B TOM
quciae W B KOHTEKCTE CHUTyalluid MPaKTHKO-OPHEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISBIATH IPUUYNHHO-CIICACTBECHHBIC CBS3U U
CTPOUTH OOBSCHEHHE C OMOPOI Ha M3yUYCHHBIE CBOMCTBA (PU3UUECKUX

SIBJIGHUH, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMeHue pemarh pacuéTHble 3amaud (Ha Oa3ze 2 — 3 ypaBHEHHH),
UCTIONB3YSl 3aKOHBI W (opMmysbl, CBs3bIBalOmIME (hU3MUECKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBATh KpaTKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEAOCTAIONINE JaHHBIE, BBHIOMpATh 3aKOHBI W (OPMYIIBI,
HEOOXOAUMBIE /I €€ pellIeHUs, UCTIOIb30BaTh CIPABOYHBIC JaHHBIC,
MPOBOANTH PAcU€Thl U OLEHUBATh PEATHCTUYHOCTH TMOIYYECHHOTO
3HaYeHUS (PU3MUYECKON BEIMYMHBI, YMEHHUE ONPEIENSITh Pa3MEPHOCTh

(bu3nYeCKOil BEIMYNHBI, OTYYEHHON PU PEIICHUH 3aaun

YMeHue XapakTepu3oBaTb IPUHLMIBI  JCHCTBUSA TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJE€ OBITOBBIX MPHUOOPOB, W MPOMBIIUICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB M0 UX ONUCAHUIO, UCIIOIb3YS 3HAHUS O

CBOMCTBaxX (bI/I3I/ILICCKI/IX SIBIICHUN H HCOGXO,Z[I/IMBIC (I)I/I3I/I‘-ICCKI/IC




3dKOHOMCPHOCTHU

10

YMeHHE UCMONBb30BaTh 3HAHHSA O (U3WYECKUX SBJICHUSAX B
MOBCETHEBHON JKM3HM Ui oOecredeHuss Oe30MacHOCTH IIpH
oOpameHMM ¢ OBITOBBIMH ~ TpHUOOpaMH W TEXHHUYECKUMU
yCTPOMCTBAMHU, COXPAaHEHHUS 30POBbS M  COOMIOJCHHS HOPM
IKOJIOTHYECKOTO TIOBEJCHUS B OKPYXKAIOIIEH cpeje; MMOHUMaHHE
HEOOXOUMOCTH TPUMEHEHHS TOCTIKEHUH (PU3MKH M TEXHOJIOTUH

AJIg palMOHAJIBHOI'O MPHUPOAO0ITIOJIb30BaAHUA

11

OnpIT TOWCKA, TNPeoOpa3oBaHMs W TPEACTaBICHUS HH(DOpMAIH
(U3MYECKOTO COJIEpPKaHUsl C HCIOJb30BAaHUEM HH(POPMAIIHOHHO-
KOMMYHHKATHUBHBIX TGXHOHOFHﬁ; YMCHHUC OLCHHUBATH JOCTOBCPHOCTH
MOJIydYeHHOW WH(OpPMAIMM HAa OCHOBE MMEIONIMXCS 3HAaHUU W
JOIIOJITHUTECIBbHBIX HCTOYHHUKOB, YMCHUC HUCIIOJIB30BAaTh npu
BBITIOJTHCHUHM YYE€OHBIX 3aJlaHui HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bU3MYECKOTO COMAEp)KaHUs, CIPABOYHbIE MaTepuaibl, PECYpPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBbIKAMU  [IPEOOpPa3OBaHUSA
uH(bOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbl B JApYryl0; yMEHHE
co3gaBaThb CO6CTB€HHBIC NMUCBbMCHHBIC W YCTHBIC COO6IJ.I€HI/I$I Ha

OCHOBC€ I/IH(l)OpMaI_[I/II/I N3 HECKOJIbBKUX MCTOYHHUKOB




IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPSAEMbBIX HA OI'D

O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA
. Mexannueckoe nBWkeHHe. MarepuanbHas Touka. (Cuctema  oTcuéra.
' OTHOCHUTENIBHOCTD JIBUKEHUS
PaBHOMepHOE M HepaBHOMEpHOE JBMKeHUE. CpeaHsas ckopocTb. Dopmyna ass
1.2 BBIUMCIICHUS CpelIHEeH cKopocTh: v = S/t
PaBHOMepHOE TpAMONMHENHOE IBUYKEHHUE. 3aBUCUMOCTb KOOPJIMHATHI TEJla OT
BPEMEHH B ClIly4ae paBHOMEPHOT'O IPSIMOJIMHEWHOTO IBUKECHHUS:
13 x(1)=x,+ut
I'padukn 3aBUCHUMOCTM OT BPEMEHU [UISl MPOEKIHMHU CKOPOCTH, MPOEKIUU
NepeMenIeHusi, IMyTH, KOOpPAMHATHl NPH PABHOMEPHOM MPSIMOJIMHEUHOM
JBUYKEHUU
3aBUCUMOCTh KOOpPJIMHATBHl Tejla OT BPEMEHM B CIy4yae pPaBHOYCKOPEHHOTO
HPSIMOJIMHEWHOTO JIBUKEHHUSL:
3
Sel(f)=vp = f+ay* ;
@opmyapl UIsl NPOEKUUM IEPEMELICHUs], NPOEKIUH CKOPOCTH U IPOEKIHH
YCKOPEHUS IIPU PaBHOYCKOPEHHOM HPSIMOJIMHEWHOM JIBUKEHUU:
1.4 s.(D=vy,t+a,- L,
2
Ur('f) =Upy T, 1,
a.(f) =canst,
uh.: - u-_l.: =2a,s,
I'padvikn 3aBHCHUMOCTH OT BpPEMEHHM MJis MPOCKIUH YCKOPEHUs, MPOEKIHH
CKOPOCTH, HPOEKIUH MEpPEeMELICHHUs,, KOOPAMHATHI NpPHU PaBHOYCKOPEHHOM
MPSAMOJIMHEHOM JIBU’KEHUU
1.5 CBobogHoe nagenue. GopMyIibl, OMUCHIBAIONINE CBOOOJHOE MaJleHUE Tela o

BCPTUKAIIA (I[BI/I)KGHI/IC TCJIa BHHU3 WM BBCPX OTHOCUTCIILHO IMOBCPXHOCTHU

3emnu). I'paduku 3aBUCHMOCTH OT BpeMEHH JJsi NPOEKIUU YCKOPEHMs,




IIPOCKIHUU CKOPOCTH MW KOOPAWUHATHI IIpHU CBO6OI[HOM nmaacHuM TCjaa II0

BEPTUKAIH

CKOpoCcTh pPaBHOMEPHOTO JBIDKEHHUS Tela IO OKpyxkHocTu. Hampasnenue
CKOPOCTH.
dopmyna A7 BBIYHCICHHUS CKOPOCTH 4Yepe3 PaanyC OKPYKHOCTH M TEpUOJ
oOpareHus:

2MR

T

LlenTpocTpemMuTenbHOEe  yCKOpeHHe. HampaBieHne [EHTPOCTPEMUTEIBLHOTO

yckopeHus. @opmyna s BBIYUCICHUS YCKOPEHUSI:

1.6
2
i L
% R
®opmyiia, cBA3BIBAIOLIAS IEPUOJ] M YACTOTY OOpaIllEHUs:
V= 1
T
Macca. [InotHOCTh BemecTa. @opmyna A1 BBIYUCIECHUS TUIOTHOCTH
s m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuunHa. CoKeHue CHil
1.9 SBnenune nnepuuu. [lepssiii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m-a

CoHarpaBiIeHHOCTh BEKTOpa YCKOPEHHs Tejla M BEKTOpa CHJIbI, IEUCTBYIONICH Ha

TCII0

Bzaumoneitcteue ten. Tpernii 3akoH HeroToHa:

Fy g ==F s

1.12

TpeHHe IMOKOs U TPECHUC CKOJILXKCHUA. dDOpMyna AJId BBIYUCIICHUSA MOAYJISI CUJIbI

TPCHUSA CKOJILKCHUS:




1.13

Hedpopmarnus Tena. Ynpyrue U Heynpyrue aepopManuu. 3aKOH YIpyrou

nedopmaruu (3axoH ['yka):

F=k-Al

1.14

BC@MI/IpHoe TSATOTCHUE. 3aKOH BCCMUPHOT'O TATOTCHUS:

Hly - 14
R>
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOTO MaICHHUS.
dopmyna a7 BEIYUCICHUS CHITBI TSDKECTH BOM3H noBepxHocTu 3emnu: F = mg.
JBuxenue mianet Bokpyr Connua. [lepas kocMuueckasi CKOpOCTb.

HesecomocTts u MEeperpy3Ku

1.15

Nmmynbe Tena — BekTopHas pu3ndeckasi BeIUYnHa.
p=mo

I/IMHYJ'IBC cucCTeMBl Tea. MI3MeHeHue HMIIYJIbCA. I/IMHy.]'IBC CHIJIBI

1.16

3aKkoH COXpaHCHU UMITYJIbCa IJI1 3aMKHYTOI>’I CHUCTEMBI TCII:
D=0, +im, U, =const

PeaxktuBHOE nBMXKEHUE

1.17

Mexanndeckasi pabora. @opmyia sl BEBIYUCICHUS PaOOThI CHIIBL:

A=Fscosct

MexaHuueckasi MOIIHOCTb:

1.18

Kunernueckas u MOTCHLUAJIbHAA SHCPI'Us. dDopMyna JJIs1 BBIYHUCJICHUA

KUHETHUYECKON SHEPIrUu:

HR_)E
Ep=——

TeopeMa 0 KHHETHUYECKOU OHCPI'UH. (DopMlea JIJISI BBIYUCIICHUS MMOTEHIIMAILHOM




OHCPIuu TCjia, IOJHATOIO

Hag 3eMIIEit:

E,= mgh

Mexann4deckas OHEPTIUA:

E=E.+E p
1.19 3aKOH COXpaHEHUs] MEXaHW4YeCKOH 3Heprun. @opMyia sl 3aKOHA COXPAHEHUS
MEXaHUYECKOW SHEPTUU B OTCYTCTBUE CUJI TpeHUs: £ = const.
[IpeBpalnieHne MEXaHMYECKOM SHEPTUU MPU HAJTMYUU CUIIBI TPEHUS.
[IpocTthie MexaHU3MBbl. «30J10TO€ MPABUIIO» MEXAHUKH.
Poruar. Moment cuiibel: M - Fl.
VYcinoBue paBHOBECHS pblyara:
M +M +..=0
1.20 =
[MoxBwoxHBIN 1 HenoABMXKHBIN 0J10KU. KIT/I mpocThIX MeXaHU3MOB,
i< Aﬂmasm
*‘lsa'q::aqan:ﬂaﬂ
JlaBiieHne TBEPAOTO TENa.
®opMyna 1751 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
_F
pP= 5
191 JaBnenue ra3za. ATMOochepHOE JTaBlICHUE.
' I'mapocratudeckoe naBjieHUE BHYTPHU KUJIKOCTH.
®opMyna 715l BBIYUCIICHUS 1aBJICHUS BHYTPHU KUJAKOCTH:
P=pgh+ Py,
1.22 3axoH [lackans. ['unpaBauueckuii mpecc
3akoH Apxumena. Popmyna Uisi ONPENEICHHUS BBITAJKUBAIOUIEH CHUJIBI,
JEHCTBYIOILIEH Ha TEJO, NOTPYKEHHOE B JKUIKOCTh WM ras:
1.23

F_.‘l._rm. =ng

Vcaopue miapanus teaa. Ilnapanue CYJOB 1 BO3AYXOILIaBAHUC




1.24

MexaHndeckue KoyeOaHMs. AMHJ’IHTyz{a, nepuoa MW 4YacToTa KOJIEOAHHUH.

dopmyia, CBSI3BIBAIONIAS YACTOTY M MEPUOJT KOJIeOaHUI:

1.25

MareMatuueckuii ¥ NPy KUHHBIM MasTHUKU. [IpeBpaiienue >sHepruu Impu

KOJIe0aTEILHOM IBIKECHUH

1.26

3aryxaromue konedaHus. BeiHyxieHHble koieOanus. Pezonanc

1.27

MexanndecKrue BOJIHEL. Hpoz[oanHe N IOIICPCUYHBIC BOJIHBI. ,Z[J'H/IHa BOJIHBI U

CKOPOCTD pacCpoCTpaHCHUA BOJIHBI:

h=v-T

1.28

3Byk. I'poMKOCTh M BbICOTa 3Byka. OTpa)keHHE 3BYKOBOW BOJIHBI Ha TPaHULE

nByx cpen. Madpa3Byk u yIbTpa3ByK

1.29

Ipakmuueckue pabomwl

W3mepenue cpenHell MIOTHOCTH BEUIECTBA; apXUMEIOBON CHIIBL; KECTKOCTH
NPY>XUHBL, KO3((UIIMEHTAa TPEHUS CKOJIbKEHHUsS; pabOThl CHIIBI TPEHMS, CHUIIBI
YOPYTOCTH; CpelHeH CKOPOCTH IBMXKEHHsI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
YCKOpeHUsi Opycka Npu IBUKCHHHM IO HAKIOHHOW MJIOCKOCTH; YacTOTHI H
nepuoaa KoineOaHuii MaTEMaTHYECKOTO MasgTHUKa;, 4YaCTOTbl MW IICPUOJA
Kose0aHui MPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, IEHCTBYIOIIET0 Ha phIYar;
paboThl CWIBl YOPYroCTH MPU TOABEME Tpy3a C IMOMOIIBI HEMOJBMXHOTO
0510Ka; pabOTHI CHIIbI YIPYTOCTH MPHU NOABEME Ipy3a ¢ MOMOIMIbIO MOJBUNKHOIO
OIoKa.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOH CHUJIIBI OT 00BEMaA MOTPYKEHHOU
YacTH TeJla U OT IUVIOTHOCTH KMJIKOCTH; HE3aBUCUMOCTHU BBITAIKUBAIOIIECH CUJIBI
OT MACCBhI TCJia; CUJIbI TPCHUSA CKOJILKCHHA OT CHUJIBI HOPpMAJIbHOI'O JaBJICHHUA U OT
poJlla TOBEPXHOCTH; CHJIbI YIPYTOCTH, BOSHHUKAIOUICH B MpYyXKUHE, OT CTEHECHH
nedopMaIuy MpYy>KUHBL, YCKOPEHUS Opycka OT yIyia HaKJIOHA HAIMPaBIISIONICH;
nepuoa (4acToTbl) KoneOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHoa
KoJIeOaHUH TMPYKMHHOTO MAasTHUKA OT MAacChl Tpy3a M KECTKOCTH NPY>KUHBI;
HCCTIEIOBAaHUE HE3aBHCHUMOCTH TEpUOAa KOJICOAHWW HUTSHOTO MAasTHHKA OT

Macchl rpysa. [IpoBepka ycioBusl paBHOBECHUS pbluara

1.30

Qusuueckue sAGNeHUA 6 Npupooe: TPUMEPbl JBWXKEHHUS C Pa3IUUYHBIMU
CKOPOCTSIMM B KUBOW WU HEKUBOW MPUPOJIE, NEUCTBUE CUIIBI TPEHMSI B IPUPOJIE U

TCXHUKC, IMNPWJIMBLI W OTJIMBbLI, IABUKXCHUC IIJIAHCT ConHeyHoMn CHUCTCMBI,




pPEaKTUBHOE IBW)KCHHME JKUBBIX OPIaHU3MOB, PbIYard B TEJIE YEJIOBEKA, BIUSIHUE
aTMOC(EepHOr0 JaBJICHUS HA JXUBOW OpPraHM3M, IUIaBaHUE PBIO, BOCHPUSATHE

3BYKOB )XMBOTHBIMH, 3EMJICTPSACCHUC, celicMUUecKue BOJIHBI, HYHaMH, 3XO

1.31

Texnuueckue ycmpoiicmea: CHUUAOMETpP, NAaTUMKU TOJIOKEHUS, PACCTOSHUS U
YCKOPEHMS, IMHAMOMETp, IOAIUUIIHUKM, PAaKEThl, pblYar, IOABUXHBIA H
HCHOI[BH)KHLIﬁ 6J'IOKI/I, HAaKJIOHHAasA IIJIOCKOCTb, IMPOCTbBIC MCXAaHU3MBbI B 6BITy,
COOOIIAIOIINECS COCYAbl, YCTPOWCTBO BOJOMPOBOJAA, THAPABIMYECKUN Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HACOC, apeoMeTp, 3XOJIOT,

HCIIOJIb30BAHUC YJIbTPA3BYyKa B 6BITy 1 TCXHHKC

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIOKEHUSI ~ MOJIEKYJIIPHO-KUHETUYECKON  TEOpHUM  CTPOEHUS
2.1 BeuecTBa. Mojienu TBEPIOTo, KHUAKOrO U ra3000pa3HOro COCTOSIHUM BELIECTBaA.
Kpucrannuueckue u amopgHsbie Tena
25 JIBiwkeHne dacTull BemiecTBa. CBsA3b CKOPOCTH JBMXKEHHUS YacTUILl C
' Temreparypoil. bpoyHoBckoe nBmxkenue, nuddysus
23 CMaunBaHue U KalWJUISIPHBIE SIBJICHUS
24 TennoBoe paciimpeHue u cxarue
2.5 TennoBoe paBHOBECHE
26 Buytpennss sHeprus. Pabora u Teruionepesadya Kak CHOCOOBI HM3MEHEHMS
' BHYTpPEHHEN SHEPIUU
2.7 Bunel Temonepenayn: TENI0ONPOBOJHOCTh, KOHBEKLUS, U3ITyUEHHUE
HarpeBanne wu oxnaxaenue Ten. KoamuectBo  Temnorel. Y jaenbHas
TEINIOEMKOCTb:
2.8 ; .
QO=cm\t,—1,)
3aKOH COXpaHEHWs PHEPrHMM B TEIJIOBBIX MpOIEccax. YPaBHEHHE TEIUIOBOTO
Oananca:
2.9
Q1 _Qz +..=0
Hcnapenne un xonaeHcauus. V3meHeHHWE BHYTPEHHEH SHEPIMM B IIpoLEecce
510 UCMapeHuss M KoHjAeHcalMu. KuneHue JKuAKOCTH. YjaenbHas TemioTa
. napoobpazoBanus: L = O/m
2.11 BrnaxxHocTs BO31yxa




IInaBnenue wu Kpucrajumsauusa. VI3MeHeHHe BHYTPEHHEH DJHEPIUM IIpH

IUIABJICHUU U KpUCTAJIJIU3allH. Yneanaﬂ TCIJIOTA ITJIaBJICHUA:

2.12
=<
m
BHyTpeHHss sHEprusi cropanus TOIUIMBA. Y IeJbHAas TEIJI0Ta CrOpaHusl TOIUIMBA:
2.13 q=0/m
2.14 [Tpuniumner paboTs! TermnoBbix Asurareneid. KI1J[ rermmoBoro npurarens
Ipaxmuueckue pabomul
N3mepenue yaenbHOM TEIIOEMKOCTH METAJUIMYECKOr0 LMIMHIPA; KOJIWYECTBA
TEIJIOTHI, TOJIYYeHHOTO BOJOW KOMHATHOW TeMIlepaTypbl (DUKCUPOBAHHOU
Macchl, B KOTOPYIO OIYLUIEH HArpeThldi IWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/IaHHOT'O HAarpeTbiM LMJIMHAPOM, MOCIE ONMYCKAaHHsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAXKHOCTH BO3[YyXa; YAEIbHOH TEIJIOTHI
IiaBieHus Jpaa. MccienoBaHue W3MEHEHHs TeMIEpaTypbl BOABI  IIPU
Pa3IMYHBIX YCJIOBMSX; SIBICHHS TEIJIOOOMEHa MpPU CMEIIUBAHUU XOJOIHOU M
ropstuel BoAbl; IpoLecca UCITaPEHUS
Qusuueckue A61eHUs 6 npupode: TIOBEPXHOCTHOE HATSDKEHUE W KallWUIIpHbIE
2.16 SABJICHUS B MPHUPOJE, KPUCTAIUIBI B Mpupoie, uzinydenue ComHia, 3aMep3aHue
BO/1I0EMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera
Texnuueckue ycmpoticmea: KauWIISAPbl, IPUMEPHI UCIIOIb30BaHMs KPUCTAILIIOB,
517 KHUJKOCTHBIM TEPMOMETp, JaTUMK TeMIepaTyphl, TEPMOC, CUCTEMa OTOILICHMS
. JIOMOB, TUTPOMETPBI, TICUXPOMETp, MapoBas TypOMHA, JBUTATEIb BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHU A
3.1 Onektpusanus Ten. /[Ba BUa 3IeKTPUUECKUX 3apsia0B
3.2 BzanmoneiicTBre 3apsskeHHBIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHUs JICKTPUUYECKOTr0 3apsia
34 Onekrtpuyeckoe mnone. Hanpspk€HHOCTh 3nekTpuyeckoro nods. [lpuHnun
' CYNEPIIO3UIINH JIEKTPUUYECKUX TTOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocurenu »snextpruyeckux 3apsaoB. JleHCTBUE 3JIEKTPUYECKOrO I0JId Ha

QJICKTPHUYCCKUC 3apAIbI. HpOBOI[HI/IKI/I H JTUDJICKTPUKHU




[ToctosaHHbIN 35eKTprUdecKkuil TOK. JlercTBus amekTpudeckoro Toka. Cuia Toka.

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

DIEKTPUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S
"y 3akon Oma 1 ydacTka anekTpudeckoit nenu: [ = U/R

[TocnenoBarenbHOE COEIMHEHHUE TPOBOHUKOB:

c TT—TT - R—
I :J.Ij-. '[r —'[,1 _'[r"}-. R_R]. _Rﬂ}
39 [TapamiensHOe COeIMHEHNUE MPOBOAHUKOB PABHOTO COMPOTUBIICHUS:
R.
U=U;:;I=I+1;R=—.
ST ST 2

CwMmelanHble COeTMHEHMS TIPOBOTHUKOB
3.10 Pabota u MmomHOCTH 35ekTpudeckoro Toka. 4 = Ult, P = Ul

3akoH [[xoyns — Jlenua:

7

3.11 Q=I"-R-t
312 OneiT Opcrega. MarHuTHoe moJie MPSAMOrOo MNPOBOJHUKA C TOKOM. JIluHUHU

MAarHUTHOM WMHIYKIIUH
313 MarauTHOe TmMOJie TOCTOSHHOTO MarHuta. B3anmoneicTBhe MNOCTOSIHHBIX

MarHuTOB
3.14 JlelicTBMEe MarHUTHOTO IOJIS1 HA IPOBOJHUK C TOKOM
3.15 OneiTel @apanes. SBnenue 3neKTpoMarHuTHON MHAYKUuu. [Ipasuio Jlenna
3.16 Ipaxmuyeckue pabomuol

W3mepeHne  2JEKTPUYECKOTO0  COMPOTHBIICHUS ~ PE3UCTOpPa;  MOIIHOCTH
JIEKTPUUYECKOTO TOKA; PabOThI AJIEKTPHUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOMIETO B IMPOBOJIHUKE
(pe3ucTOpBI, JTAMITOUYKa), OT HANPSDKEHHS Ha KOHIIAX MPOBOJHHUKA; 3aBHCUMOCTH

COIMPOTUBJICHU OT IJIMHBI NPOBOAHHKA, INIOMIAAN €ro NMOoncpCYHOro CCUCHUA 1




YACJIbHOI'O COIIPOTHUBIICHUA.
HpOBepKa npaBujia Ui SJICKTPUYCCKOI'O HAIMPSIKCHUA ITIPU IMOCICAO0BATCIIBHOM
COCIUHCHHUU IIPOBOJHUKOB; IIpaBWJia JIA CHJIBI DJJICKTPHYCCKOI'O TOKa IIPpU

napajijieJIbHOM COCANHCHUU IIPOBOJHHUKOB (pe3I/ICTOpH 151 naMnqua)

Qusuueckue s61eHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MArHUTHOE TOJIE 3eMJIH, Apeid MotocoB,
POJIb MAarHUTHOTO TIOJISI JJIsI )KU3HU Ha 3eMJie, MOJIIPHOE CUSHUE
Texnuueckue ycmpouicmea: >SIEKTPOCKOI, aMIEpPMETp, BOJBTMETP, PEOCTarT,
CYETUHUK  DJICKTPUUECKOM  DHEPTUH,  DJIEKTPOOCBETUTEIbHBIE  TPHOOPHI,
3.18 HarpeBaTelIbHbIC ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEAOXPAHUTENIU, JJICKTPOMATrHUT, JJCKTPOJBHUraTeldb IOCTOSHHOIO TOKa,
TeHEPATOP MOCTOSTHHOTO TOKA
3.19 DJIeKTpOMarHuTHbIE BOJHEI. [1Ikana 3J1eKTpOMarHuTHBIX BOJTH
3.20 JlyuyeBas monienb cBeta. [IpsiMosnHeiHOe pacipoCcTpaHeHue CBeTa
3.21 3akoH oTpaxeHus cBeta. [11nockoe 3epkano
3.22 IIpenomiienune cBeTa. 3aKOH NPEIOMIIEHHUS CBETA
3.23 Hucnepcus cBera
394 JIunza. Xon snyuei B nuH3e. DOKyCHOE paccTOsHUE JIMH3BL. OnTudeckas cuia
' ymH3el: D = 1/F
3.25 I'ma3 xak ontuyeckas cucrema. OnTudeckue mprudopsI
Ipakmuueckue pabomul
#HH#HPar##l13MepeHre ONTUYECKOM CHUJIBI COOMparomiel JIMH3bI, (OKYCHOTO
paccTosiHusI COOMparoIIe JIMH3BI (TI0 CBOMCTBY PAaBEHCTBA pa3MEPOB MpeaMETa U
M300paxeHusi, KOraa MpeAMET PacIoNioKeH B TBOMHOM (oKyce), MOKa3aTes
3.26 MIPEIOMJIEHUS CTEKIIA.
##HPar#H##llccnenoBanue CBOWCTBA M300paXKEHHsI, MOJYYEHHOTO C MOMOIIBIO
coOuparomield JTMH3bI, U3MEHEHUS (OKYCHOTO PACCTOSHUS IBYX CIIOKEHHBIX
JIMH3; 3aBUCUMOCTH yTJja TMPEJIOMJICHUS CBETOBOTO Jiyda OT yIjla TajcHHUs Ha
TPaHMIIE «BO3IYX — CTEKIIO»
397 Qusuueckue saenenuss 6 npupooe: 3armenuss Connua u JlyHbl, 1BeTa Ted,
' ONTHYECKHE sBJICHUs B aTMocdepe (1iBeT Heba, pedpakius, pamyra, MUPax)
308 Texnuueckue ycmpouicmea: OYKH, TIEPUCKOIN, (OTOAIMMapaT, ONTHYECKHE
. CBETOBO/IbI
4 KBAHTOBBIE SABJIEHU A




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

4.1
pacnaza

4.2 OmnsiTel Pesepdopaa no paccesnuto ansga-yactun. [lnanerapaas Moaens atoma

4.3 CocraB aromHoro spa. M3oTomnsl

4.4 [Tepuon monypacmnajga aTOMHBIX sSIAEp

4.5 SnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apsI0OBOTO U MaCCOBOT'O YHCE
Dusuueckue sA6leHUs 6 npupode: E€CTECTBEHHbIM paJUMOaKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE H3JIyY€HUE NPUPOJHBIX MHUHEPAJIOB,
NeicTBHE paJMOAaKTUBHBIX W3TyUYE€HUN Ha OpraHU3M YesloBeKa

47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, MHAWBUIYaJbHBIM 103UMETp, Kamepa

BI/IHLCOHa, AACPHAAd SHEPIreTUKa










