MUWHWCTEPCTBO INPOCBEIEHUS POCCUMCKOM ®EJNEPAIINN
MuHuCcTEepCTBO 00PA30BAHUSA M MOJIOAEKHON MOTUTHKHA CBepaJI0BCKOH 00J1aCTH
YnpasJienue o6pazoBanust HeBbAHCKOI0 ropoicKOro OKpyra

MBOY COII c.Aarckoe

PACCMOTPEHO COI''TACOBAHO YTBEPX/EHO
PykoBoaurens HIMO 3amectutenb aupekropa  Hupekrop MBOY COILI
TOYHBIX M €CTECTBEHHBIX 110 YBP C. AsTCKOE
HayK

M.H. Boiitexosa UN.A. Pasrpajckas E.B. CeBproruna
IMporokoa Ne 1 ITporokon Ne 1 ITpuka3 Ne 200 -1
oT «28» aBrycra 2025 T. or «28» aBrycra 2025 r. ot «29» aBrycra 2025 .

PABOYAS ITPOI'PAMMA

(ID 6964011)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

JUTs 00yuaromuxcs 7-9 kiaccoB

c. Aarckoe 2025



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HAa YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMS
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHMU K Pe3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxke ¢ yuétoM (enepanbHOU paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpaMmbl 1O (U3MKE HANpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHOHAYYHON TIpPaMOTHOCTH OOYYarOUIMXCSI M OPTraHU3ALMI0 H3Y4YCHHS
Gu3MKN Ha NEATEIbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHuUs.

[TporpamMMma o ¢u3MKe ycTaHAaBIUBAET paclpeiesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO NOCIEA0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS IMPEIMETHOIO COAEpKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa € LENbI0 OKa3aHHUS METOIUYECKOU
MOMOIIM YUYUTENIO B CO3/IaHUU paboyeli mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, MOCKOJBKY (PHU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
M3y4yaeMbIX XUMHEH, OU0OJIOTHEN, acTpOHOMUEH U pu3nUecKoi reorpadureii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
oOpasibl MPUMEHEHHs] HAYYHOTO0 METOJa MO3HAHUS, TO €CTh CIOoco0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna W3 TiaBHBIX 3a7a4 (PU3MUEeCKOro o0pa3oBaHHUsS B CTPYKType oOIIero
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUMMU KOMIETEHTHOCTSIMHU, XapaKTEPHU3YIOIIMMU €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTH:

e HAyYHO OOBACHATH SIBJICHUS;

e OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEJOBAHMUS;

e UHTEPIPETHPOBATH  JIaHHBIE U  KCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl OJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKK HaA YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
omnpenenensl B Konuenmuum npenogaBanus ydeOHoro mpenmera «Dusukay B
oOpa3oBarenpHbIX opraHu3auusx Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  00111€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenus: pu3nKu:

NpUOOpETEeHNE HWHTEpeca W CTPEMIICHHS OOydJaromuxcsi K HaydHOMY
W3YYCHUIO TPUPOJIBI, Pa3BUTHE WX HHTEIUICKTyaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HAaHUS U (POPMUPOBAHUE
UCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPY KAIOLIUM SIBJICHUSIM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yYeHHsI OCHOB
CTPOEHUS MaTepuH U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;
dbopMHpoBaHUE TPEACTABICHUN O Poiu (GU3UKU JUIsl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBIEHMH O  BO3MOXHBIX  cepax  Oyaymien
npo¢eCCUOHANIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIlPaBJICHHUH.

JlocTkeHne 3TUX IIeJied MporpaMMbl MO (U3WKE HAa YPOBHE OCHOBHOTO
oO1iero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JWCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpETEeHNE YMEHUN OMUCHIBATH U OOBACHATH (DU3UYECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHE METOJIOB PCIICHUS TMPOCTEUINNX pacdETHBIX 3adad  C
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAaTh IPUPOHBIC SBICHUS U BBHITIOJHSATH OTIBITHI,
JabopaTtopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTo COACpKaHuUsA,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodeCcCHUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKOH, W COBPEMCHHBIMH TCXHOJIOTHSMH, OCHOBaHHBIMH Ha
JTOCTIKEHUSIX (DU3UIECKOM HAYKH.

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

oOpazoBanus otBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HeJel0), B 8
KJ1acce — 68 yacoB (2 4aca B Hejenmo), B 9 kinacce — 102 gaca (3 yaca B Henerto).

[Ipennaraemsiii B mporpamMmMe no (pu3HKe nepeyeHb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEINb JeJIaeT BRIOOP MPOBEACHUS



7abopaTOpHbIX PabOT M OMNBITOB C YYETOM HWHIUMBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Cucka HKCIEPUMEHTAIBHBIX 3a/JIaHHM, MpeuiaraéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.



COJEP)KXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAI0IIEero Mupa.

®uszuka — Hayka o mnpupone. fABneHus npupoapl. PU3HNYECKHUE SBIICHUS:
MEXAHUYECKHUE, TEIIOBBIE, SIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckne BenuyuHBL. M3Mepenune Qu3nmdeckux BenuunH. DuU3NYECKUE
npubopsl. [lorpenrHocts u3mMepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHOHAy4HBIM METOJ TMO3HAHUS: HAOIIOJEHHE, IMOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIMOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemoro sipiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U (QPOBBIM PUOOPOM.
Jlabopamopuwie pabomul u onvimol.
1. OmnpenesieHHe IEHBI IeJICHUS IIKaIbl HK3MEPUTEIBHOTO Mprbdopa.
2. H3mepeHue pacCTOSTHUN.
3. H3mepenue o0bEMa )KUIAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MabIX TeEIl.
5. M3Mepenue Ttemrieparypbl IIpM MOMOIIM XUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
[IapuKa, MyImEeHHOTO TOPU30HTAIBHO, TeM OO0JIbIle, YeM OOJbIle BHICOTA
IyCKa.

Paznen 2. IlepBoHayajibHbIe CBeJ€HUS 0 CTPOEHUH BelllecTBa.

Ctpoenue BemiecTBa: aTOMbl M MOJICKYJbI, HX pa3Mepbl. OmNbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrkenne yactul BemlecTBa. CBS3b CKOPOCTH JBUKEHHUSI YACTHI[ C
TemriepaTypoii. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue uacTuil
BEIIECTBA: MPUTSHKEHNUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaITMYECKUX) Tell. B3auMOCBsA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M MX aTOMHOMOJICKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKCHHUS.



2. HaGmonenue nuddyzum.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCS ~ MPUTSKEHUEM WM
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka JuamMerpa aroMa METOAOM PsAOB (C  HCIOJNb30BAaHUEM

dboTtorpaduii).
2. OnbITHI IO HAOJIOCHHUIO TEMIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJICKYJISIPHOTO IPUTSIKEHUS.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBH)KEHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBHKCHHE.
Cxopoctb. CpelHsAsl CKOPOCTh MPH HEPAaBHOMEPHOM JBUKEHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSL.
SlBnenue wHepnuu. 3aKOH WHEpUHMH. B3auMonencTBue Ten Kak MpUYAHA
W3MEHEHHSI CKOPOCTH JBWXEHUsA Tell. Macca Kak Mepa HMHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BeleCTBa.
Cuila Kak XapakTepucThKa B3auMozaeicTBUs Tesl. Cuila ynpyrocTd W 3aKOH
['yka. M3mMepenune cuiibl ¢ MOMOIIBIO IUHAMOMETpA. SIBIIEHHE TATOTEHHS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux mianerax. Bec tena. HeBecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpeHue B MPUPOJIE U TEXHUKE.
Hemoncmpauuu.
1. HaGnroneHue MexaHMYeCKOro JIBHKEHHUS TeNa.
2. M3MepeHune CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HabmroneHue n3MeHEeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME Macc M0 B3aUMOJEHCTBUIO TEIL.
6. Cno)xeHue cuJjl, HapaBJIEHHBIX MO OJHON MPSIMOM.
Jlabopamopuwie pabomul u onvimaol.
1. OmnpenesieHHE CKOPOCTH PABHOMEPHOTO ABUKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpeneneHue CpeHEN CKOPOCTH CKOJBXEHHS OpycKa WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OnpeneneHue IIOTHOCTH TBEPIOTO TENA.

4. ONBITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTb PACTsDKEHUS (AeopMalium)
MPY>KUHBI OT MIPUIIOKEHHON CHUIIBI.

5. OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHS CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.



Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

JaBnenne. CriocoObl YMEHBIIIEHUSI U yBEJIWYEHUS JaBlieHus. JlaBiieHue rasa.
3aBUCUMOCTh JIaBJICHHSI raza OT 00b&ma, TemmepaTypbl. [lepemaua naBieHus
TBEPABIMU TEJIAMH, KUIKOCTIMU U razamu. 3akoH Ilackans. [lHeBMatnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTA OT TayOuHBI. [mapocraTudeckuid
napajgokc. Coolraromuecs: cocyibl. [ napaBindecKkue MeXaHU3MBbl.

Atmocdepa 3emnu u armocdepHoe AaBiaeHue. [IpuuMHBI CyIIeCTBOBAHUS
BO3MyIIHOW 000y04ku 3emiu. OmbiT Toppudemmu. M3meperue atMochepHOro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHHS OT BBICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

JleiicTBHE KUJKOCTH W ra3a Ha MOrpyXKEHHOE B HUX TeJIO. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [napanue ten. Bo3ayxoraBanue.

Hemoncmpauuu.
3aBUCHUMOCTbD JABJICHUS ra3a OT TEMIEPATYPhI.

[lepenava naBaeHUS KUJIKOCTHIO U Ta30M.
CooOmaroruecs CoCy/bl.
['mapaBauyeckuut mpecc.
[IposiBrienne nercTBUs aTMOCHEPHOTO JABJICHHUS.
3aBUCUMOCTH BBITAIKUBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTu Tea
Y TJIOTHOCTH >KUIKOCTH.
PaBeHCTBO BBITAJIKMBAOIIEH CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcIIOBHE IIaBaHUS TEJI: IUIABAHUE WJIM MOTPYKEHHUE TEJ B 3aBUCUMOCTH OT
COOTHONIEHHUSI TUIOTHOCTEW TEJIa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa MOTpyKEHHOM B
JKUJIKOCTh YacTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIIEW  CUJIbI, JCHCTBYIOIIEHM Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.
3. IIpoBepka HE3aBUCHUMOCTH BBITAIKUBAOIIEN CHIIBL, JEUCTBYIOIIEH HA TEJIO
B JKMJKOCTH, OT MaccChl Tea.
4. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKUBAIOIICH  CHUJIBI,
JEeUCTBYIOIIEH Ha TEJIO B )KUAKOCTH, OT 00BEMA MOTPYKEHHOU B )KUIKOCTh
YaCTH TeJla U OT IMJIIOTHOCTH KUJIKOCTH.
5. KoHcTpyupoBaHue apeomerpa WIM KOHCTPYUPOBaHUE JIOAKU U
OIIpEIEIIEHUE €€ IPy30H0ABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIrUs.

Mexanuueckast pabota. MOIITHOCTS.

[IpocThie MexaHWU3MBI: pblUar, OJIOK, HAKJIOHHAs IIJIOCKOCTh. IIpaBuiio
paBHOBecus pbryara. [[pumeHeHme mpaBusia paBHOBECHsI phiuara kK 0JI0Ky. «30J10TOe
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npaBuio» Mexanuku. KIIJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHre 0JTHOTO BH/Ia MEXAHUYECKOW SHEPTUU B JIPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaol.

1. Omnpenenenue pabOThI CUIIBI TPEHUS PU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTAIBbHON NOBEPXHOCTH.
2. HccnenoBanue ycinoBuil paBHOBECUS phlyara.
3. H3amepenue KIIJl HakTOHHOM MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAHEHUS MEXAHUYECKON YHEPTUH.
8 KVIACC

Pasznea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHOKUHETUYECKOU TEOPUH.

Monenu TBEPAOrO, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUW BEIIECTBA.
Kpucramnnueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUNW MOJEKYJIIPHO-KUHETUUECKON TEOPUHU.
CmaunBaHUE U KaNWUISIPHBIE SIBJIEHUA. TENI0BOE PACIIUPEHUE U CIKATHE.

Temneparypa. CBsi3b TeMmIepaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. Buyrpennsss sHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TeIIonepeaaya u CopepiieHue padotsl. Buabl Teronepeaayn: TeIIONPOBOHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemioTsl. YenbHas TEIUIOEMKOCTh BEIIECTBA. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOTO Oamanca. [lmaBmenue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEWIECTB. YAEIbHAS TEIUIOTA IUJIABJIICHUSA.
[TapooOpazoBanue u konHjaeHcanusa. HMcnapenue. Kunenue. YjaenbHas TerioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(HEpPHOro
JIaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBaA. Y IeJIbHAs TEIJIOTa CrOPAHUS.

[IpuHuunel pabotsl TermaoBbix asurarenei KIIJ[ temmoBoro nBuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Hemoncmpayuu.

1. HaGmrogeHnue 6pOyHOBCKOTO JBHKECHUSI.
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Hab6monenne nuddysun.

HaOmnronenue siBIeHU cMaunBaHUs M KaWUIPHBIX SBJICHUN.
HaOmnrogeHune TerioBoro paciupeHus Tedl.

M3MeHeHne AaBieHUs ra3a IpU W3MEHEHHH 00bEMa M HarpeBaHUM WU
OXJIXKICHUU.

[IpaBumna u3MepeHus TeMIepaTyphbl.

Buzpl Termonepenayu.

OxJak/ieHue Ipy COBEPLICHUH PaOOTHI.

HarpeBanue npu coBepiieHrH pabOThl BHEIITHUMH CHUJIAMH.

. CpaBHEHHE TETUIOEMKOCTEN Pa3JIMYHBIX BEIIECTB.

. Habmonenue kuneHus.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.
OneIThl MO0 HAOIIOJEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaIOHE IINPULA.

OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTH JIaBJICHHUS BO3JyXa OT €ro
00BEMa U HATPEBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOM 3aBUCUMOCTH JJIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPYOKE OT TeMIEpaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH OJHEpPruu Tella B pe3yJbTraTe
TEIJIoNepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBICHHS TEIUIOOOMEHAa TPH CMEIIUBAHUHM XOJIOAHOW U
ropsiueu BOJIBI.

OnpeneneHne  KOJWYECTBA  TEIUIOTHI, TMOJYYEHHOTO BOJOW  IpHU
TEIMJI000MEHE C HATPETHIM METATUICCKUM ITUITUHAPOM.

Onpenenenue yaelnbHON TETIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaenbHOM TETUIOTHI TJIaBJIEHUS JIb/IA.

Pazgen 7. JaekTpudeckue ¥ MarHUTHbIE SIBJICHUS.

Onextpuzauus Tena. J[Ba poaa 3JIEKTpUYECKHX 3apsaoB. B3aumonelicTBue
3apsDKeHHbIX  Tel. 3akoH KyioHa (3aBUCHMMOCTb CHJIBI  B3aUMOJEHUCTBHUS
3apsKEHHBIX TEJ OT BEJIMYMHBI 3apS0B U PACCTOSTHUS MEKY TEIAMH).

Onekrtpuyeckoe none. Hanpsok€HHOCTE anexkTpudeckoro mnouss. [IpuHinmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTAPHBIA SJIEKTPUUECKAN 3apsil.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsia.

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
WM cTOYHUKM TOCTOSIHHOTO TOKa. JIeWCTBUSA H3JIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSX U T'a3ax.

Onektpudeckass uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJHUKA. YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
IS ydacTka nenu. [locinenoBarensHoe v mapajuieIbHOE COETMHEHHUE POBOAHUKOB.

Pabota ® MOIIHOCTH 3JIEKTpUYECKOro TOKa. 3akoH Jlxoymns—JleHua.
DneKTpudecKre ey U MOTPEOUTENH IICKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTHoe moJsie 3eMJIM M €ro 3HadyeHue sl Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE MOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1IeKTpOMarauToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOIBUTATEIIb
MOCTOSIHHOTO  TOKa. VICHoOJIb30BaHHWE  3JIEKTPOJBHUIATENIE B  TEXHHUYECKUX
YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAHIINY Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTUH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEJ.
YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.
DneKTpocTaTHIeCcKast HHAYKIHUS.
3aKOH COXPAHEHUSI JICKTPUUECKUX 3aPsJIOB.
[IpoBOAHUKH U AUDJICKTPUKH.
MoaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JIeCTBHS 3IEKTPUYECKOTO TOKA.
. DJIEKTPUYECKHUM TOK B KHUJIKOCTH.
. I'a30BbIi pa3ps.
. I3MepeHune cuiibl ToKka aMIepMETPOM.
. I3MepeHune 31eKTpUIeCcKOTro HAMPSKEHUS! BOJIBTMETPOM.
. Peocrar 1 marasuH COnpOTHUBIICHUM.
. B3anmoeiicTBre MOCTOSSHHBIX MAarHUTOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3IeJICHUs MOJHOCOB MAarHUTA.
. MonenupoBaHue MarHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT IpcTena.

MarauTHoe 1oJjie Toka. DJIeKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI Ha MMPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIb MOCTOSHHOTO TOKA.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnbiTel 1O HAOMIOACHUIO JJEKTPU3ALMU TeJl HHAYKIUEH U mpH
CONPUKOCHOBEHHH.

HccnmenoBanne JEUCTBUSA DJIEKTPUYECKOIO IIOJSL HA IPOBOJHUKHA U
JUAJIEKTPUKH.

CO6opka u npoBepka padOoThI JEKTPUUECKOH LIETTH OCTOSTHHOTO TOKA.
M3mepeHne U peryaupoBaHue CHIIbI TOKA.

M3mepenne U peryaupoBaHue HANPSKEHNU.

HccnenoBanre 3aBUCUMOCTH CHJIbBI TOKA, MIYIIETO 4Y€pe3 pEe3UcTop, OT
COMPOTHUBJIEHUS PE3UCTOPA U HAIIPSLDKEHUS Ha PE3UCTOPE.

OneITsl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AIEKTPUYECKOTO
CONPOTHUBJIEHUSI NPOBOJAHUKA OT €ro JUIMHBI, IUIOUIAJH IONEPEYHOIO
CEUEHHMS U MaTepuaa.

[IpoBepka mpaBuiia CIOXKEHHUS HANPSHKEHUH MpPU MOCIEA0BATEIIbHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia g CWIbl TOKa IPU NapaJIEIbHOM COEIWHEHUU
PE3UCTOPOB.

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKa, BBIACISIEMOM Ha
pe3ucTope.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TOKA, WIYIIETO 4Y€pe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHuTHOTO B3aMMOJIEUCTBUS TIOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO TOJIsI TIOCTOSIHHBIX MarHUTOB MPHU UX 00bEIUHEHUU
Y Pa3ACIICHUN.

HccnenoBanue 1eHCTBYS 3JIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.
OneIThl, JEMOHCTPUPYIOUIUME 3aBUCUMOCTb CHJIBI  B3aUMOJEUCTBUS
KaTyLIK{ C TOKOM ¥ MarHuTa OT CWJIbI TOKA U HAIIPABJICHUS TOKA B KaTYLIKE.
N3yyeHue AeiCTBUS MarHUTHOT'O MOJIsl HA IPOBOJHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl JJIEKTPOIBUTATES.

20. Ismepenue KII/] anekTpoaBUrateibHON yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHON WHIYKIUU:
WCCIICIOBAHUE W3MEHEHWW 3HAYEHHS] W HANpPABJICHHUS HHAYKIIMOHHOIO
TOKA.

9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUs.

Mexanudeckoe aBMKeHHEe. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCHUTEIIBHOCTE MEXAHMYECKOr0 JBWKEHUSA. PaBHOMEpPHOE MNPSAMOJIUMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMoianHenHoe nBrkeHUe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa MPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMoOJiMHENHOEe JBUKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInHerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoTona. Bropoii 3akoH Hetotona. Tpernit 3akon HerotoHa.
[IpyHIMN CyTIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUs MOKOs1, APYT'UE BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIIEHHOM OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmnynec Tena. M3menenne mvnyinbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHnnanbHast SHEPrus Tena, MOJHATOro Hajl
IIOBEPXHOCTHIO 3eMiId. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMYECKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.
2. CpaBHeHuE IIyTe€dl M TPACKTOPUN [BW)KEHMSI OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.
N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Habmroienue nBUKeHuUs Tea o OKPYKHOCTH.



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

HabGmronenne MexaHMueCcKuX SBJICHUM, TPOUCXOISIINX B CUCTEME OTCUETa
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGnronenue paBeHCcTBa CUIT IIPU B3aUMOJICHCTBUH TET.

W3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepenaya umIryabca py B3aMMOJEHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH NPU B3AUMOACHCTBUH TEJ.

CoxpaHeHre NMITyJIbCca PU HEYTIPYTOM B3aUMOJICUCTBUH.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabioieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU IPH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
IPY>KUHBI.

Jlabopamopuwie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IAPUKA WIIN TEJIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUSI Opycka WU JBUKECHUS
[IapyKa MO HAKJIOHHOW ITIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU MYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI  TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJIbHOTO JIaBJICHHUSI.

Omnpenencaue kKodphuimeHTa TPEHUS CKOJIbKCHHS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 10
TOPU30HTATBLHON TOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: IEPHO/I,
4acToTa, aMIUIUTyAa. MaremMaTuyecKuil U NpyKUHHbIM MasATHUKU. [IpeBpanieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxaomue — konebanus.  BbuiHyxkzaeHHble — konebanus.  Pe3zonanc.
Mexannueckue BoaHbl. CBoOWCTBA MeEXaHWYECKUMX BOJIH. [IpoposibHble U
MonepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ PacnpOCTPAHEHUSI.
MexaHnuecKue BOJHBI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. I'pomMKkOCTh 3Byka U BbicoTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk u
YIIBTPa3BYK.

Hemoncmpauuu.

1. HaGnronenue koneGaHWil Tend MOJA JIEWCTBHEM CHIIBI TSDKECTH W CHJIBI
YOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJI€OaHW U PE30HAHCA.
PacnipocTpanenue npo10IbHBIX U MONEPEYHBIX BOJIH (HA MOJIEIIH).
Habronenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimel.
1. OmpenenieHHe YacTOTHl M TMEpUoja KoJieOaHWM MaTeMaTU4eCKOTO
MasiTHUKA.

2. OmpeneneHnie 4acTOThl U IEPHOJIa KOJIEOaHHM MPY>KMHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTH

rpy3a OT IJIMHBI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl rpys3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpHO/ia KOJIeOAHHI Tpy3a, MOABEIHICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. W3mepenue yckopeHus CBOOOHOTO MaeHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIe.  DJEKTPOMAarHuTHble  BOJMHBL.  CBONMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETA.

Jlemoncmpayuu.

1. CBONCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOTO

tenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsmosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue cBera. [lnockoe
3epKaJio. 3aKOH OTPaKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHUWE TMOJHOTO BHYTPEHHEIO0 OTPaXKEHUS B
ONTUYECKUX CBETOBOAAX.

JInnza. Xop aydeit B auH3e. OnTrueckas cucreMa (hoTtoarmnapara, MUKpOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim30pyKkoCTs U 1aabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalIbHBIX IBETOB. Jlucepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyyenune n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nydei B coOuparoriei JInHse.

XO0J Ty4yer B pacCEUBAIOIIEHN JTUH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rinasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopusie pabomel u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yTJla OTPAKEHHsI CBETOBOIO JIyda OT YIUIA
naJCHUs.
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2. W3ydeHue xapakTepUCTHK M300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCMMOCTH yIJIa IMPEJIOMIIEHHUSI CBETOBOIO JIyya OT yIiia
NaJIeHUs] Ha TPAHMIIEe «BO3TyX—CTEKIIO».

4. IlonmydeHue n300paxxeHHi ¢ TOMOIIbIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre GOKYCHOTO pacCTOSIHUS M ONTHYECKON CHIIBI COOMparoieit
JMH3BIL.

6. OMBITHI IO PA3NIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

7. OmbITHl 1O BOCHPUATHUIO LBETA NMPEAMETOB NPU UX HAOMIONEHUH uepes3
[[BETOBBIE (DPUIIBTPBHI.



Pa3nen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mimanerapHas mojenb atroma. Monens aroma bopa.
HcnyckaHue 1 NoroeHne cBera aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi cBsI3M aTOMHBIX sfep. CBsA3b Macchl W 3HEpruu. Peakuuu cHHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHS paguOaKTHBHBIX HW3IYyYECHHM Ha IKUBBIC
OpTaHU3MBI.

Jlemoncmpayuu.

1. CHexTpsl U3JIy4eHUS U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. ChekTp BoAopoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOLIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHusi NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HalnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTUBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOY b TIPpEAHA3HAYECH /I CUCTEMAaTHU3aIluU
1 00001IeHNs TPEAMETHOTO COICPKAHUS U OIbITa IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUM BCEro Kypca (PU3MKH, a TakkKe JJIsl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN MpeIMET.

[Ipy “3ydYeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OeCIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAy4YHas T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIIEOBAaHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS TOJyYeHHbIE 3HAHUS, pelaTh 3ajJadyd, B TOM YHUCIE
KAUYE€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO AEATEIPHOCTHBIN XapaKTep JaHHOTO pa3/iesia peaanu3yercs 3a
C4€T TOTO, 4TO OOYYAIOIIMECS BBIMOIHAIOT 3aJaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacro3HaBaTb M HAYYHO OOBACHATH
(duznyeckue SBICHUS B OKPYKAIOLIEH IPUPOJE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIE0BaHUS (PU3UUECKUX SBJICHUH, B TOM
YyucIie s IPOBEPKU TMIIOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE€ BAXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPruM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIHUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenne (Hu3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIET0 00pa3oBaHuUs

y oOyuaroierocsi 6yayT copMupoBaHbl CIEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
YaCTHU:

1) maTprMoTH4YEeCKOro BOCIMTAHUA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(pu3HUECKON HAyKU;

- IICHHOCTHOE OTHOIIEHUE K JOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
bu3uKy;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUUYECKUX MPUHIUIOB B JEATCIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUATHUE ACTETUUYECKUX KaueCTB (PU3NUECKON Hayku: €€ rapMOHUYHOIO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSI TEXHOJIOTHUM, BaXXHEHIIEH COCTABIIAIOLICH
KYJBTYPBI;

- pa3BUTHE HAay4YHOH JI0003HATEIBLHOCTH, HMHTEpeca K HCCIeI0BaTEIbCKON
NEATEIIbHOCTH;

5) ¢opmupoBaHus  KYyJAbTYpPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HAHHWE IIEHHOCTH O€30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEJICHUS Ha
TpPaHCTIIOPTE, HA JIOpOraxX, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JOMalTHUX YCIIOBUSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKA peIIEKCUH, PU3HAHKE CBOETO MpaBa Ha OMIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejioBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- AKTUBHOE Yy4YacTHE B pPELICHUHM MNPAKTUYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aluh, Topojia, Kpas) TEXHOJIOTUYECKOH U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YKCIIe U (PU3UUECKUX 3HAHUI;



- UHTEpEC K MPaKTUYECKOMY H3YyUYEeHHIO TpodeccHii, CBI3aHHBIX ¢ (PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSA:

e - OpUEHTALUSI HA MPUMEHEHHE (PU3MYECKUX 3HAHUM [JIs peleHUs 3aaad B
00JIacTH OKpY’Kalolllel Ccpeibl, IUIAaHUPOBAHUS TMOCTYNKOB W OILICHKH UX
BO3MOYKHBIX MOCJIEICTBHI ISl OKPYKAIOLIEN CPEIbl;

e - OCO3HAHHE IIOOATBHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIEeM M IMyTed HX

pelIeHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCH YCJOBUSAAM COLMAJIBLHOM U NPHPOIHOU
cpeabl:

e - TOTPEOHOCTH BO B3aWMOJICUCTBUU TMPHU BBINOJHEHUH HCCICIOBAaHUN U
IPOCKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX;

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IPAKTUUECKYIO
JIEATEIILHOCTD;

e - IOTPEOHOCTH B (POPMHPOBAHMH HOBBIX 3HAHUH, B TOM Uncie GOPMYyIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPHUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKy;

e - [UIAHUPOBAHUE CBOETO PA3BUTHSI B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHU;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

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

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMmel 1o (pr3uKe Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAaHBI MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YIeOHbIE TCUCTBUS,
KOMMYHUKATHBHBIC  yHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble JJornyecKkue AeicTBUA:
e BBIBISITH W XapPaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB
(ssBNIEHUN );
e YCTaHABJIMBATH CYIIECTBEHHBIN MpPU3HAK KIacCHU(PUKAIIMN, OCHOBAHUS IS
0000IIeHHS U CPaBHEHHS,;



BBISIBIISITh 3aKOHOMEPHOCTHU U MPOTUBOPEUMS B pacCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;
BBISIBJIAITh TTPUYUHHO-CJIEICTBEHHBIE CBA3U TMPU H3YYCHHH (PUINYECKUX
SBJICHUI U IPOLIECCOB, JI€TATh BBIBOJIBI C HCIIOIb30BAHUEM JAEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIBUTAaTh THUIOTE3bl O B3aUMOCBSI3IX
(bU3NYECKUX BEJIUYUH;

CaMOCTOATENLHO BBIOUPATH CIIOCOO pellieHus yueOHoM pusndeckoit 3agauu
(cpaBHEHHE HECKOJBKMX BApUAHTOB pEIICHHUS, BBHIOOp Hauboiee
MNOAXOJSIIETO C Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUYECKOTrO
SIBJICHUS,

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHUIO,
NOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMpPOBATh 0000ILEHUS U BBIBOJIBI 110 pE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

POTHO3UPOBATh  BO3MOXKHOE JalIbHEWIlee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METObl, UHCTPYMEHTBI U 3alpOCHl MPU MOUCKE U
orOope MH(POPMALMM WIA JaHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
(bu3nYeCcKoM 3a1a9H;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpEICTaBIICHUS
uHbOpMallMl ¥ WUIIOCTPUPOBATh peEUIaeMble 3aJaud  HECIOXKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIMSMU.

KoMMmyHHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeCTBHA:

B XOJ€ OOCYXIeHUsi y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYXTaeMON TEMBI U
BBICKA3bIBaTh HJIEU, HAllCJICHHbIE Ha pELICHUE 33Jaud M MOAJAep KaHHe
0J1aroKeIaTeIbHOCTH OOIICHHUS,

COIOCTaBJIATh CBOM CYXICHHS C CYXACHUSMH JIPYTHX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIHUI;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;



nyOIMYHO NPEACTABIATh PE3YIbTAaThl BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

INOHMMATh U UCIOJIb30BATh IPEUMYIIECTBA KOMAaH/IHOM U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JOCTIKEHUIO: paclpelesaiTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFOIEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSAM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBUSL.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3nUecKux 3HaHUi;

OPUEHTHPOBATbCA B  PA3JIMYHBIX IOAXOAAX MPUHATUSA  pELICHUHN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyImIon);

CaMOCTOATEILHO COCTABJISTH AITOPUTM pelIeHUs (U3HUECKON 3aa4l WIIN
IUTaHa HMCCIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHTHI PELICHU;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh AJICKBATHYIO OLICHKY CUTYalllH U MPEJIaraTh MiaH €€ N3MEHEHUS;
OOBSCHATh TPHUYMHBI  JOCTIKEHUS  (HEIOCTHIKEHHS) PE3yJIbTaTOB
NeSTeILHOCTH, JaBaTh OIICHKY PHOOPETEHHOMY OIIBITY

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyalllid, YCTAaHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYIAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA 1IEJU U YCIOBUSIM;

CTaBUTh CeOs1 HA MECTO JIPYTOro yeJoBeKa B XO/Ie CIiopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHUS U JIOTUKY JIPYyTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PErIeHUH (U3NISCKUX 33714 UK
B YTBEPKICHHUIX HA HAYYHBIE TEMbI U TAKOE K€ IIPABO JIPYTOrO.

INPEAMETHBIE PE3YJIBTATBI



K xoHIy 00yueHus B 7 Kjacce rpeAMETHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh  MOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SBIICHMS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeNb, TUIIOTEe3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperatHbleé COCTOSIHUSI BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEKTOPHUS, pPABHOAECUCTBYIOIIAS
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCTH,
COOOIIAIOLINECS COCY/IbI;

pasznuuath sBIeHUS (qudQy3us, TEIIOBOE ABUKEHHE YacTUIl BELIECTBA,
pPaBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JBWKEHUE, HWHEpLus,
B3aUMOJICMCTBUE TE€JI, PABHOBECHE TBEPJIBIX TEI C 3AKPEIUIEHHOM OCBHIO
BpalleHUs, epeava JaBleHus TBEPABIMU TEIAMHU, KUIKOCTIMHU U Ta3aMH,
aTMoc(epHOE JaBJCHHE, IJIaBaHUE TeJ, IMPEBpAILlEHUs MEXaHUYECKOH
SHEPrUM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBIICHUE;

pacno3HaBaTh MpPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJIICHUWA B
OKpY’>XalollleM Mupe, B TOM 4ucie (U3MUECKHE SIBJICHUS B MPUPOJE:
IPUMEPBI JIBHKEHHUS C Pa3IU4YHBIMH CKOPOCTSIMH B JKHBOW M HEXKHMBOMU
npUpoAe, ACUCTBUE CHUJIbI TPEHUS B NPUPOAE U TEXHUKE, BIUSHHE
aTMOC(EPHOI0 JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHuE pbIO, phluard B
TeJe 4YeJIO0BeKa, MPU 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33/1ayy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA TeN M (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢dbuznyeckue BeIUIMHbI (Macca, 00bEM, TIIOTHOCTH BEIIECTBA, BpEMsl, Iy Th,
CKOPOCTb, CPEJHSIsA CKOPOCTb, CHJIa YNPYTrOCTH, CUJIa TSXKECTH, BEC TeJa,
CHWJIAa TPEHHUSL, TaBJICHHE (TBEPIOTO TENA, KUIKOCTH, T'a3a), BEITAIKUBAIOILIAS
cujia, MeXaHuuyeckas paboTa, MOIIHOCThb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(PGUIIUEHT TOJE3HOTO JCMCTBUS MEXaHW3MOB, KHHETUYECKas U
NOTEHIMANbHASL SHEPrusi), NpPU ONUCAHWU TPABWIBHO TPAKTOBATh
(bu3MYECKUI CMBICI UCTIOJIB3YEMbIX BEJIMYHUH, UX 0003HAYEHUS U €AUHUIIBI
bu3nyecKuX BEIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLINE JIAHHYIO
(GU3MYECKYI0 BEJIWYMHY C JAPYTMMH BEITWYMHAMHU, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs cuil (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIoO paBHOBecHus pbryara (0Jo0ka),
«30JI0TOE€ TMPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU



OHEPruM, NpPHU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
MU B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISIBIIATH NIPUYMHHO-CIICACTBEHHBIC CBSI3HU, CTPOUTHh OOBsICHEHUE U3 1—2
JIOTUYECKUX I1aroB ¢ Omopoil Ha 1—2 M3y4YeHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

pemar pacu€THhle 3a7adyd B |—2 JEWCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBUS 33/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOJACTABIATh (PU3HUECKUE
BENTUYUHBI B (DOPMYJBI M TPOBOJIUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHUYHOCTh
MOJTY4YEeHHOU (PU3NUECKOI BETUYUHBI;

pacro3HaBaTh MNPOOJEMBbI, KOTOPHIE MOXHO pPEUIUTh MpU TOMOIIH
(buU3MYEeCKUX METOJIOB, B OITMCAHUU UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
MPEANoJoKeHre (TUIOTE3Y ), pa3iniaTh U HHTEPIPETUPOBATH MMOTYUEHHBIH
pe3yibTaT, HaXOAUTh OIIMOKU B XOJE OIbITa, JENaTh BBIBOJABI IO €r0
pe3yJabTaram;

MPOBOAUTL OMNBITHI 1O HAOMIOAEHUIO (U3UYECKUX SIBJICHUNA WU
bu3MYecKuX CBOMCTB TeN: (HOPMYITUPOBATH TPOBEPSIEMbIE IPEATIONOKECHHUS,
coOMpaTh YCTAaHOBKY M3 MPEJJIOKEHHOTO 000pyA0BaHUs, 3aUChIBATh X0/
OmbITa U POPMYTUPOBATH BHIBOJIBL;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MAaCChl Tela,
o0b€Ma, CHUJBI W TEeMIepaTypbl C UCIOJIb30BaHUEM AaHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMMCHIBATH IIOKa3aHUs MPUOOPOB C YUYETOM
3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUECKON BETMYUHBI OT
JIPYyrol ¢ HCMOJb30BAHUEM TNPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH
PaBHOMEPHO JBMXKYLIETOCA T€JIa OT BPEMEHH JBU>KEHUSI TEJIA, CUIIbI TPCHUS
CKOJILKEHHSI OT Beca Teja, KauyecTBa OOpaOOTKM TMOBEPXHOCTEH TeNl U
HE3aBUCHUMOCTH CHUJIbl TPEHUS OT IUIOIIAJH CONPUKOCHOBEHUS TEJI, CUJIbI
YOPYTrOCTH OT YJJIMHEHUsI TPYKUHBI, BBHITAJIKUBAIOIIEH CHIIBI OT 00BbEMa
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TJIOTHOCTH Te€Ja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
TJIaBaHUs TeJ, YCIOBUW pPaBHOBECHUS pblyara U OJOKOB), Y4aCTBOBATh B
IUIAaHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUS, COOUpaTh YCTAaHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNysl NpPEIO)KEeHHOMY IIaHy, (PUKCUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIMYUH B BUJE



NPEUIOKEHHBIX TaONUIl U TpaduKOB, AENaTh BBIBOJBI 0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOJNUTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIWYUH (IUIOTHOCTD
BEIIECTBA )KUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/[yXa, BBITAJIKHUBAIONIAsl CUJa, JCHCTBYIOIIAs Ha TMOTPY>KEHHOE B
KHUAKOCTh  T€NO, KOI(PPUIMEHT TMONEe3HOro  JNEWCTBUS  MPOCTHIX
MEXAaHU3MOB), Clenys NPEIJIOKEHHOM HHCTPYKLHUHU: IPH BBINOIHEHUU
U3MEpEHH coOMpaTh 3KCIEPUMEHTAIbHYIO YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOM BEJIUYHHBI;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opy10BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMerp,
pBIYar, MOABWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
HNOJUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETp, BEICOTOMEp, OPIITHEBON HACOC, ApEOMETP), UCTIONB3YsI 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAMMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHsI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpY>KaIOLEH cpeie;

OCYIIECTBISATh OTOOp HCTOYHUKOB uH(popmauuu B HTepHeTe B
COOTBETCTBHUH C 3aJaHHBIM TTOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOIITNXCS
3HaHUA © TYyTEM CpPaBHEHHUS pAa3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTHUBOPEYMBOM WM MOXKET OBITH
HEJO0CTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COACpKaHus, CIIPAaBOYHBIC MAaTEPHUAIIbI, PECypPCHI
cetu MHTepHeT, BiIaAeTh NpuUEMaMH KOHCTIEKTHPOBAaHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHCHbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluu (HU3NYECKOro COAEpKaHUs, B TOM
quciie MyOJUYHO JIe1aTh KpaTKUE COOOIIEHUS O pe3yiIbTaTax MPOEKTOB WIN
y4€OHBIX HCCIENOBAaHUI, IPU ATOM IPaMOTHO MCIOJIB30BaTh M3yYEHHBIN



MOHATUMHBIM ammapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUN YYEOHBIX IPOCKTOB M MCCJICAOBAHUU pacIpeessaTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM ILIaHA [JACHCTBHM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMO/ICUCTBUE, YUUTHIBAS MHEHHUE OKPYKAIOIIHUX.

K xonIy o0yuenus B 8 kjacce npeaMeTHbIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA IMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUYECKUIN 3aps/l, HIEKTPUUECKOE IMOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pa3nuyarh ABJICHUS (TEIJIOBOE PACUIMPEHUE M CKATHE, TEIUlonepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAaHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlusl, TUIaBJICHUE, KpHUCTauiM3anus (OTBEpIeBaHUE), KHUIICHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANIEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apSANIOB, ACHCTBUS JIEKTPUUECKOTO
TOKAa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JIEUCTBUE
MarHMTHOTO TOJIsi HAa MPOBOJHUK C TOKOM, AJIEKTPOMArHuTHAsI UHIYKITUS)
M0 OINHCAHMI0 MX XapaKTEPHBIX CBONCTB W HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3NUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B TMPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KAaNWUIIPHBbIC SBJICHUS B TPUPOJE,
KpUCTAUIBI B mpupoje, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper Mor0CcoB, POJIb MATHUTHOTO TTOJIS JJ1s )KMU3HU Ha 3eMIle,
MOJISIPHOE CHUSIHUE, TPU DTOM IME€PEBOJUTHh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UYECKHUX
SIBJICHU;

OMMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
bu3nyeckue BeTUUMHBI (TEMIepaTypa, BHYTPEHHSISI SHEPTHUsl, KOJIUYECTBO
TEIUIOThI, YJENbHAS TEIUIOEMKOCTh BEIIECTBA, YAEIbHAsA TEIUIOTA
IUIaBJICHUS, yJeJbHas TeIyioTa NapooOpa3oBaHMs, YJeidbHas TEeIIoTa
CropaHusi TOIUIMBA, KOA(D(UIMEHT TMOJE3HOTO JACHCTBUS TEIIOBOU



MalIMHbl, OTHOCUTENBHAS BIIAYKHOCTh BO3/1yXa, JIEKTPUYECKUAN 3apsil, Cuila
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONPOTUBIICHUE BEILIECTBA, pa00Ta U MOILHOCTbD AIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUUYECKUN CMBICT
UCIOJIb3YEMbIX BETUUMH, 0003HAYCHUS U €AUHUIIBI (PU3UUECKUX BEITUYMH,
HaXOoAUTh (POPMYJIbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEU
(bU3UYEeCKUX BEINYNH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U MPOIIECCHI,
UCIIOJIB3Ysd OCHOBHBIE IIOJIOKEHUS MOJEKYISIPHO-KHHETUYECKOW TEOPUH
CTPOEHUS BEIECTBA, NPUHLHUII CYNEPHO3UIUU NOJIeH (HAa KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH Oma JJis yJacTKa LEeNu, 3aKOH
Jxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU TOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MATEMATHYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluld INPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYeCKuX
1aroB ¢ Omnopod Ha 1-2 W3y4eHHBIX CBOMCTBA (PU3MUYECKHUX SIBICHHIA,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiate pacy€THbIE 3aJadyd B 2—3 JEHCTBHs, MCHOJIBb3Yys 3aKOHBl U
(dopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEIWYMHBI: HAa OCHOBE aHaju3a
YCJIOBHUSL 3aJladyd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  pEIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoauMble JUisl €€ pelieHusl, MPOBOAUTh pPacyéThl U CpPaBHUBATh
NOJy4YE€HHOE 3HaUeHUe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIMTh MPH MOMOIIU
(bU3MYECKUX METOOB, HCIOJb3ysl ONHCAHWE HCCIEHOBaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIOKEHUE, OLEHUBATh MPABWIBHOCTh MOpPSIKA
IIPOBENICHUSI HCCIIEIOBAHUS, JEJIaTh BHIBOJBI,

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHHUH WK
buznyecKrux CBOWCTB TN (KaMWUISIPHBIC SIBICHUS, 3aBUCUMOCTh J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHUsl MpU U3IYYEHHHM OT LBETa MU3ydarolieil (moriomaromei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IIomana €€ IOBEPXHOCTH, DJJEKTPHU3alWs TEI W B3aWUMOJCUCTBUE
IEKTPUYECKUX  3apsAl0B, B3aUMOJEHCTBHE IIOCTOSIHHBIX MAarHUTOB,
BU3YyallM3allMsl MAarHUTHBIX IIOJIEH ITOCTOSIHHBIX MAarHuTOB, JEHCTBHUS
MAarHuTHOTO MOJS Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA DJEKTPOJBUTATENSI MMOCTOSHHOTO TOKa): (POpMYyIUpPOBATH



IPOBEPSIEMBIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUIOKEHHOTO
000py10BaHUs, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBOJIBI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOM BIIAKHOCTH
BO3/lyXa, CHJIbI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUYECKUX BEIMYHMH, CPAaBHUBATH PE3yJIbTaThl
HU3MEPEHUH ¢ y4ETOM 3aJJaHHON a0COFOTHOMN MOTPEITHOCTH;

IPOBOJNUTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSAMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOro
CEUEHHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 MPOBOJAHMK, OT HANOpsDKEHUS Ha  IMPOBOJHUKE,
UCCJIENOBAHUE TIOCIEHOBATENIBHOIO M IApPAJUIEIBbHOTO  COEIMHEHMM
IIPOBOJHUKOB): IJIAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUsI, CIEeNys NPEIJIOKEHHOMY IIaHy, (PUKCUPOBATH
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIMI U TpadUKOB, 1€TIaTh
BBIBOJIBI 11O pE3YyJIbTaTaM UCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE HU3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEMJIOEMKOCTh  BEIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOI0 TOKA): IJIAaHUPOBATh M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIENysl MPEIJI0KEHHON MHCTPYKLUHU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH paboTe C J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTEepU30BaTh MPUHIMUIBI JEHCTBUA H3YYEHHBIX MNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONIOPOM HA UX OMHUCAHUSA (B TOM YHUCJE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETD, MapoBasi TypOUHa, aMIIEPMETP, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DHEPIUH, 3IJIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTelIbHbIC AIEKTPONPUOOPHI (npumepsr), ANEKTPUYECKUE
PENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IIOCTOSTHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (DM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢duznyeckrue 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIC
pUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKAM (KUIKOCTHBIM TEPMOMETD,
TEPMOC, TCUXPOMETP, TUIPOMETP, ABUTATEIb BHYTPEHHErO CrOpaHUs,
AIIEKTPOCKOI, PEOCTAT), COCTABJIATh CXEMbl 3JIEKTPUYECKHUX LENed C
IIOCJIEIOBATEIbHBIM U NTAPAJLIEIbHBIM COCIUHEHUEM DJIEMEHTOB, Pa3anydast
yCIIOBHBIE 0003HAYEHMSI JIEMEHTOB AIEKTPUUECKUX LIETIEH;

OPUBOJUTH  NpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
NPAKTUYECKOTO HCIOJb30BaHUA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU



KU3HU I oOecnieueHrs 0e€30MacHOCTH MPpU O0pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JI0POBBS U COOIOICHHSI HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKaloLIeH cpelie;

OCYIIECTBISATh TOUCK HHPOpPMAIMH  (PU3UYECKOTO COJCpKAHUSI B
HNHTepHeTe, HA OCHOBE HMEIOIIUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTENBHBIX UICTOYHUKOB BBIACISITH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOUN HIIM MOXKET ObITh HETOCTOBEPHOI;

UCIIOJIb30BaTh MPH BBIMOJIHEHUN YY€OHBIX 3aJlaHUl HAYyYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, pECypCHI
cetu MuTepHer, BiaAeTh mNpuéMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeobpazoBaHus HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOJIMYHO MPEACTABIATE PE3yIbTaThl MPOSKTHON
WJIH UCCIIEZIOBATEIBCKOM AESITEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHbI TOHATUHHBIM anmapaT Kypca (U3MKH, COINPOBOXKIATh
BBICTYIUICHUE IIPE3CHTALIUEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHUA (PU3UIECKHIX
MPOIECCOB pacTpeAesisiaTh OOS3aHHOCTH B TPYIMIE B COOTBETCTBUH C
NOCTaBJICHHBIMU 33JJa4aMHM, CJIEIUTh 32 BBIMOJIHEHUEM IUIaHA ACHCTBUM U
KOPpPEKTHPOBAaTh €ro, aJeKBaTHO OILICHWBAaThb COOCTBEHHBIM BKIaJI B
JeSITEIbHOCTH TPYIITIBI, BRICTPAaNBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xonIy 00ydeHus B 9 kJacce peaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHSTHUS: CUCTEMa OTCcu€Ta, MaTepHalibHasi TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBIKCHUS, Jedopmarius
(ympyrasi, mjgactaueckas), TPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpEHUE,
HEBECOMOCTh M TIEPETPY3KH, IEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
IEHTP TSDKECTH TBEPJOTO TeJia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHUsI U
BOJIHBI, 3BYK, HH(GPA3BYK U YIbTPa3BYK, YJICKTPOMATHUTHBIE BOJHBI, IITKaIa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJMU30PYKOCTh U JaJIbHO30PKOCTb,
CIEKTPbl UCIYCKAaHMS U TOTJIONICHUs, aibda, 0eTa- U raMma-u3IydeHus,
W30TOIIbI, SIICPHAsl SHEPTETHKA;

pazniuuath SBJICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEUHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUXKEHHE, CBOOOJHOE
najieHUue TeJ, pABHOMEPHOE JIBUJKEHUE MO0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TE€J, PEaKTUBHOE JIBI)KEHUE, KOoJieOaTeIbHOE ABMXKEHHE (3aTyXaroniue u
BBIHYKJICHHBIE KOJI€OaHMsI), PE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKCHUE



3ByKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
W3ITyYCHHUs) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX SBJICHUUA B
OKpyXaromeM Mupe (B TOM 4Yucie (Qu3ndeckue SBICHHS B MPHUPOJC:
MIPWINBHI M OTIIUBEI, ABMXKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEaKTUBHOE
NMBIDKEHUWE JKWUBBIX OpPTaHU3MOB, BOCIPHUATHE 3BYKOB JKWBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKUE BOJHBI, I[yHaMH, 53XO0, IIBETa T,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPpaUOIECTOBOTO U  PEHTTCHOBCKOTO U3JIYyYEHHM, €CTECTBEHHBIN
PaINOaKTUBHEIN (OH, KOCMUYECKHE Jydd, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOAHBIX MHHEPAJIOB, JEHCTBUE PAJAMOAKTUBHBIX W3IYyYCHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM IMEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (TpU3HAKH) (PU3NYECKUX
SIBIICHUI;

OIMHMCHIBATh M3yYCHHBIC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCTIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tela Mpu
HEPaBHOMEPHOM JIBI)KCHHH, YCKOPEHHE, TEPEeMEIlCHUEe, MyTh, YIJIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHUJIA TSHKECTH, YCKOPCHHE
CBOOOTHOTO TIAJEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIMHOCTh, TOTCHIMAJIbHAS JHEPrus Tea,
MOJHITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTHUS CIKATOU
MPY>KUHBI, KHHETUYECKAasl JHEPT U, TTOTHAS MEXaHUYECKast SHEPTHS, IEPHO/T
W YacToTa KoJcOaHM, JUIMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb IMPEIOMJICHUS CpEabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HCIOJIb3YEMBIX BEIUYHH,
0003HaUeHUs W €IUHUIIBI (U3MUECKUX BEIUYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO0 BEIMYHMHY C JAPYTUMH BEIMYHMHAMM,
CTPOUTH TpaprKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (U3WYCCKHUE SBJICHUS M IPOIECCHI,
WCIIOJIb3YysI 3aKOH COXPAHEHHWs JHEPTUH, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHITUI CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ amwmes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOTO YUCE
IpU SIIEPHBIX pEeaKUusax, MPU ATOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA W 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKCHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpod Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUYECKUX SIBICHHM,
buznyeCKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONTUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHUI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIBI, CBSI3bIBAIONINE (PU3NYECKHUE BEIIMUYMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3a[au 3alHChIBaTh KPATKOE yCIOBHUE, BBISABIIATH
HEJOCTAIONINE WM U30BITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIC Il PEIIeHUs, TMPOBOAUTH pAcu€Thl M  OIICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO PpELIUTh MpPU ITOMOIIU
$uU3MYECKUX METOMOB, HCIONB3yS OMHCAHWE HCCIICIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh MOPSIKA
IOPOBEJCHUS  HMCCIEAOBAHUSA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SBJICHUM WU
(bu3MUecKux CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HbroTOHA, 3aKOHa
COXpaHEHHUsl HDHEPTHH, 3aBUCHUMOCTh TEpHUOAa KoJeOaHWW TPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSAMOJIMHENHOE pacIPOCTPaHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB HW300pa)KeHHs TMpeaMeTa B coOMparomien
JauH3e, HAOMIOJEHNE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUCHHUS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY U3 HW30BITOUHOTO Habopa
000py1I0BaHUs, OMUCHIBATH XO/JI OTIbITAa U €r0 Pe3yJbTaThl, POPMYIUPOBATH
BBIBO/IBI,

MPOBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparoieii JTuH3bI), OOOCHOBBIBATH BBIOOp crocoba HW3MepeHus
(M3MepuTENHHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHMWE 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
pPaBHOYCKOPEHHOM JIBIDKEHHMH ©0€3 HaydaJbHOW CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpa)K€HUs CBETa OT yIJia MaJeHUs U yrja MpeloMJIeHUs OT yria
najieHus): IUIAHUPOBaTh HCCIEJOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH



bu3nUecKuX BEIUYMH B BUAEC TaONMIl U T'papUKOB, JIeJIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBbIE HW3MEPEHHUS (U3MUECKUX BEJIUYUH (CperHss
CKOPOCTb ¥ YCKOPEHUE TeJla TIPU PAaBHOYCKOPEHHOM JIBI)KCHHUH, YCKOPECHUE
CBOOOTHOTO TMaaCHUS, KECTKOCTh TPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIBLKECHHS, MEXaHW4yeckass paboTa MU MOUIIHOCTb, YacCTOTa W MEPHOJ
KOJICOAaHU MaTeMaTH4eCKOro W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
CWia coOWparomel JHWH3bI, pPaAJANOAKTHBHBIN (OH): TUTAHMPOBATH
U3MEpPCHUsI, COOMpPATh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJHSTH
U3MEpPCHHUS, CIEays TPEII0KEHHONW WHCTPYKIIMH, BBIYUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYyUYEHHBIE PE3YJIbTAThI C YUYETOM 3aJaHHOMN
MOTPENTHOCTU U3MEPEHHIA;

cOOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
o0opy10BaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKM HW3YUYEHHBIX (DUIUYECKUX MOJIENeH:
MaTepuaibHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYCYHBIM HCTOUHHK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHas MOJIeNIb aTOMa, HyKJIOHHAst MOJIEIb
aTOMHOTO sIJIpa;

XapaKTEePU30BaTh TMPHUHITUIBI  JEHCTBUS W3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPONCTB C OMOPOM HA UX OMUCaHUA (B TOM 4YHUCIE:
CIUJOMETP, NATYMKH TOJOKEHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMepuckor, (oTroanmapar, ONTHYESCKHE CBETOBOIHI,
CIIEKTPOCKOT, JO3UMETP, Kamepa BuiabCOHA), HCMOAB3YysS 3HAHUS O
CBOMCTBaX (U3MYECKUX SBJICHUHM U  HeoOXoauMmble (U3NUYECKHUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPONCTB, H3MEPHUTEIIBHBIX TPUOOPOB U TEXHOJOTHUSCKHX MPOIECCOB MTPH
pelieHur  y4eOHO-TIPAaKTUYECKMX  3a]ad, ONTHYCCKUE CXEMBI IS
MOCTPOCHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMparoIIeH JINH3E;
OPUBOAUTH  NpUMEpPhl  (HAXOAuUTh  WHGOPMAIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIOIb30BaHMs (U3MYECKUX 3HAHWW B TIOBCETHEBHOMU
KU3HH JIJIs oOecriedeHnus: 0€30IMacHOCTH TPpU oOpaIieHuu ¢ mprubopamMu 1
TEXHUYCCKUMHU YCTPONUCTBAMH, COXPAHCHHS 3I0POBBS M COOTFOICHHS HOPM
HKOJIOTHYECKOTO TIOBEICHHSI B OKpYKAIOIIEH Cpele;

OCYIIECTBJIATh TMOUCK wHpopManuu (U3UUECKOTO COJIEPKAHUS B
HuTepHeTe, caMoCTOATENBHO (HOPMYIUPYSI MOUCKOBBINA 3aMpOC, HAXOAUTD
NyTH OMNpPEAENICHUs IOCTOBEPHOCTH MOJIYYEeHHONU MH(OpPMAIIMK HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEIBHBIX UCTOUYHUKOB;



UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJJaHUN HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3NUECKOT0 COAEpKaHUs, CIIPAaBOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biaxerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMAILIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHUS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO NPEACTAaBIATh PE3yNbTaThl IPOEKTHON WM UCCIIEN0BATENbCKON
NEATEIBHOCTH, IIPU  OTOM TI'PAaMOTHO  MHCHOJIB30BAaThb  W3YYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasiena (U3NKH U COMPOBOXKAATH
BBICTYIUIEHUE TIpe3eHTalueid ¢ y4ETOM OCOOCHHOCTEH ayJIUuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
KonTpoabubie IlpakTuueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pazneu 1. ®uszuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MUpPa
bubnuoreka [{OK
11 ®dusmka - Hayka o ojie 2
St - Hayla o HpHpoX https://m.eds00.ru/7£416194
bubnunoreka LIOK
1.2 dusnyeckue Be 2 1
VBHHCCIHE BTN https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.3 E i 2 1
CTECTBEHHOHAYYHBI METO]1 TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Paspea 2. IlepBoHayaibHbIe CBeACHNS 0 CTPOCHUH BelleCTBA
bu6mmoteka IIOK
2.1 C 1
TpOCHHE BellecTRa https://m.edso00.ru/7f416194
59 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 2 1 bubmmoteka IIOK
' BEIIECTBA https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2.3 ArperatHbie COCTO eIlrecTna 2
FPEratTHpl TOAHIDL BEMECTD https://m.eds00.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBukenne U B3auMo/ieiicTBHE TeJl
3.1 MexaHn4eckoe JBHKEHUE 3 bubmorexa I[JOK

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




bu6nmoreka [IOK

3.2 Hnepuis, Macea, MI0THOCT 4 ! https://m.eds00.ru/7f416194
bubnunorexa LIOK
33 Cuna. Bupt cunt 14 2 https://m.eds00.ru/7f416194
Hroro no pazaeny 21
Pa3zneun 4. /laBjieHne TBEPIABIX TeJl, )KMAKOCTEH U ra3oB
41 [asnenue. llepenava naBneHust TBEpAbBIMU 3 bubnmnoreka HOK
' TeJIaMHU, KUJIKOCTSIMHU U Ta3aMH https://m.edsoo0.ru/7f416194
bubmuoreka [{OK
4.2 Hlapietine KuakocTh > https://m.eds00.ru/7f416194
bubnuoreka [IOK
43 ATMocheproe faaeHne 6 https://m.eds00.ru/7f416194
44 JlelicTBuE MUJKOCTH U Ta3a HA MOTPYKEHHOE ; 3 bubnnoreka [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no paszneny 21
Pa3nea 5. PaGora n MoIHOCTD. JHEprus
bu6nmorexa LIOK
>1 PaGora n MosocTs 3 ! https://m.eds00.ru/7f416194
bubnmorexa LIOK
2 IT 1
> POCTRIE MEXQHHSMEL > https://m.edsoo.ru/7f416194
bubmmoteka IIOK
. M 4 1
>3 exafureckat Sueprit https://m.edsoo.ru/7f416194
Hroro mo pazneny 12
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pa3nea 1. TenioBble siBJeHUSA
. bubmunorexa [JOK
11 CrtpoeHue u cBOWCTBA BELIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmunorexa [JOK
1.2 T 21 1
CILIOBBIC HPOUECCH > https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Paznen 2. DiiekTpuyeckue 1 MAarHMTHHIE SIBJIEHUS
21 DNIeKTpUUYECKHE 3apsibl. 3apsHKEHHBIE Tella 7 1 bubnnoreka [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT % % 2 2 7
OCTOAFHBIN SACKIPHHCCIHII TOK 0 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
2. M 1 1.
3 ATHITTHbIC ABICHI 6 ° https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 4
SCKTPOMArHHTHAS HHAYKUIHS https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PeszepBHoe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoandecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pPa3aesioB H TeM nu(poBLIe
Ne i/m P Kourposbnbie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. Mexannueckue siBJICHUSA
11 MexaHndeckoe IBUKEHUE U CIIOCOOBI €r0 10 1 bu6mmoreka [IOK
' OMHUCaHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7| 20 1 3
SaUMONCHCTBIC Tel https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 10 3
3aKOHEI coXpaHeHus https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3znea 2. MexaHn4yeckue K0J1e0aHUA U BOJHEI
bu6mmoreka [JOK
2.1 M 7
CXAHUUCCKHE KOTIEOaNUS 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CXQHHHICCKHE BOHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15

Paznen 3. 3HeKTp0MaFHI/ITHOQ OJI€ U 3JICKTPOMATHUTHBLIC BOJIHBI

3.1

DJIEKTPOMArHuTHOE MOJE U
OJICKTPOMAardiuTHBIC BOJITHBL

Hroro no pazneny

6

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4a6

Pa3nen 4. CBeToBbIe ABJICHUA




4.1 3aKOoHBI pacpOCTPAaHEHHUS CBETA 6 2 bubmorexa LHOK
' pactpoctp https://m.eds00.ru/7f41a4a6
bubmuorexa [JOK
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Pa3pen 5. KBanToBbIe IBJICHUSA
bu6mmoreka [IOK
51 Hcnyckanue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHe ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuim ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. IloBTopuTtebHO-00001aI0IM i MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubmmorexa [IOK
' Kypca ¢u3uku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 27




IHOYPOYHOE IIVTAHUPOBAHUME
7 KIIACC

Ne
n/n

Tema ypoka

®usuka — HayKa O pUpOE.
SBnenus npupoipl. Guzndeckue
SIBJICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchl

Mexanndeckue, TEIUIOBEIC,
3JIEKTPUYECKHUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE SIBJICHUS

®dusnueckue BeIMUUHBI U UX
u3MepeHue

VYpok-uccnenosanue "M3mepenne
TEMIIEPATYPHI IIPU OMOIIH
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATyphI"

Kak ¢usuka u apyrue ecTecTBeHHBIE
HayK{ U3y4aroT IPUPOJy.
EcrecTBeHHOHAYUYHBIN METON
no3Hanus. Onucanue GU3NIECKuX
SIBJIEHUU C IIOMOIILIO MOJIeIeH
VYpok-uccnenosanue "lIposepka
TUIOTE3bI: JAILHOCTD II0JIETA
IapyKa, MymeHHOT o

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a




TOPU30HTAIILHO, TEM OOJIbIIE, YeM
0oJbIIIe BBICOTA ITycKa"

Crtpoenue BemectBa. ONbITHI,

bubnunorexa LIOK

7 OKa3bIBAIOIIHE JUCKPETHOE
a HUE HCKp https://m.edsoo.ru/ff09fe0a
CTPOCHHE BEIleCTBA
8 JIBrO>KeHUE YaCTHUII BEIICCTBA bubmorexa LIOK
tbett https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITHI 11O
9 HaOJIFOJEHUIO TEIJIOBOrO
paCIIUPEHHS Ta30BY
10 ArperatHble COCTOSIHHSI BEIIECTBA
B3aumocBsi3p MeX1y CBOWCTBaMU
BEILIECTB B Pa3HBIX arperaTHbIX
11 COCTOSTHUSIX U BIX bubnuoreka [{OK
ATOMHOMOJIEKYJISIPHBIM CTPOECHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIxX
COCTOSIHUU BOJBI
MexaHnueckoe IBUKEHHE.
12 PaBHOMEpPHOE U HEPABHOMEPHOE bubnmorexa [JOK
p p p https://m.edsoo.ru/ff0a05c6
NBUKEHUE
bubnmorexa LIOK
13 Ckopocth. EnuHuIEl cCKOpocTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuetr myTH 1 BpeMeHU IBIKECHUA bubnmorexa [JOK
yr p g https://m.edsoo.ru/ff0a0ae4
Nuepuys. 3aK0H HHEPLINH.
P . P bubmuoreka [{OK
15 B3anmozeiicTBre Ten Kak mpuynHa

HU3MCHCHUA CKOPOCTHU IBUKCHHSA TCII

https://m.edsoo.ru/ff0a0cl10




IImotHOCTE BemecTBa. Pacuet Macchl

bu6nmoreka [IOK

16 1 00beMa Tejia 10 ero INIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTopHas paboTta
17 «OmnpeneneHue IIOTHOCTH TBEPIOTO
Teay
18 Pemenue 3agau mo teme bubnunorexa LIOK
"[lnoTHOCTH BemecTa" https://m.edsoo.ru/ff0al23c
Cuna xak XxapakTepuCTHKa
19 B3aumoieicTBus Ten. Cuma
ynpyrocti. 3akoH ['yka
Jlaboparopnas pabota «3yuenue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmanumn) MpyKUHBI OT
IIPUIIOKEHHOMN CUIIBDY
21 SBnenune Tarorenus. Cuja TSHKECTH
CBsI3b MEX]Ty CUIION TSKECTH U
22 Maccoii Tema. Bec tena. Pemenue bubmmorexa [OK
" " https://m.edsoo.ru/ff0a1778
3a7a4 o Teme "Cuiia TsHKeCTH
Cwuiia TSDKeCTH Ha APYTHX IJIaHeTaX.
23 dusnueckue xapaKfe}gHCTHKH bubmmorexa LIOK
https://m.edsoo.ru/ff0a1502
IJIaHEeT
bu6nmorexa LIOK
24 Msmepenne cuit. Jlnamomerp https://m.edsoo.ru/ff0al8cc
bubnunorexa LIOK
25 Bec rena. Hepecomocts https://m.edso0o.ru/ff0al778
Cnon(eHI:Ie JBYX SHH’ HaIlpaBJICHHBIX BuGmmorexa LIOK
26 10 OJTHOM TIPSIMOMA.

PaBHOnelicTBYIOIIIASA CHIT

https://m.edsoo.ru/ff0ala70




27

28

Permrenue 3agad mo reme
"PaBHoneiicTByromas cu"
TpeHue CKOJIb)KEHUS U TPEHUE

nokosi. TpeHue B mpupoae u
TEXHHUKE

bubnunorexa LIOK
https://m.edsoo.ru/ff0alb9c

29

Jlaboparopuas padota «3yueHue
3aBUCUMOCTH CUJIbI TPCHHUA
CKOJIB)KCHHUS OT CHJIbI JIaBJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEPXHOCTE»

bubnunorexa LIOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3agau Ha onpeneneHue
PaBHOJCHCTBYIOIIEH CUIIBI

31

32

Pemenne 3amad mo Temam: «Bec
tenay, «['paduyueckoe n3o0pakeHue
criny, «CHuiby,
«PaBHOZIEMCTBYIOIIAS CUIT»

KonTponbHas pabota mo Temam:
«MexaHn4eCcKoe JBHKCHHUC),
«Macca, mIoTHOCTEY, «Bec Tema,
«I"paduyeckoe n300pakeHNE CUI»,
«Cubl»

bubmuoreka [IOK
https://m.edsoo.ru/ff0alde0

33

34

Hasnenue. CriocoObl yMEHbIICHUS U
YBEJIMUYEHUS J1aBJICHUS

I[aBJIeHI/IC rasza. 3aBUCHMOCTb

IaBJIEHU Ta3a OT 00bEMa,
TEeMIIEPATypPhI

bubnmorexa LIOK
https://m.edsoo.ru/ff0a20a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0a2376




[Tepenava naBneHus TBEPIALIMHU

35 TEJAMU, JKUIKOCTAMUI U Ta3aMu Bubmaorexa ITOK
» HA ’ https://m.edsoo.ru/ff0a25b0
3akon ITackans
JlaBlIeHHE B )KUJIKOCTH U Tase,
36 BBI3BAHHOE JE€HCTBUEM CHJIBI Bubmaorexa ITOK
a https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3amaa mo reme «/laBnenue bubnuorexa [JOK
B )KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bubnunoreka LIOK
38 Coobmaromuecs cocy et https://m.edsoo.ru/ff0a2970
39 I'unpasnuueckuii mpecc buGnuorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopHeBon
JKHUIKOCTHBIN HACOC
Atmocdepa 3emmn. [Ipuanner
CYILIECTBOBAHUS BO3 HOU
41 o}(;lcl)lnoqxn 3emin 3;113y$;HMOCTL bubmorexa HOK
’ https://m.edsoo.ru/ff0a2b5a
aTMOoCc(hepHOTO JaBJICHUS OT BHICOTHI
HaJ ypOBHEM MOps
42 Bec Bo3ayxa. ATmochepHoe bubnmnorexa [JOK
JaBJIeHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnmnorexa [JOK
nasienus. Oneir Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(HEPHOTO
44 aBJICHUSA OT BBICOTEI HAQ, OBHEM bubmmorexa TIOK
A ably https://m.edsoo.ru/ff0a2fc4
Mopst
45 Bbapomerp-anepoun. AtmochepHoe bubmuoteka [IOK

AaBJICHUEC HA PA3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4




Permrenue 3agad mo reme

40 "AtmocdepHoe naBicHue"
JleficTBrE KUIKOCTHU U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
Jlaboparopuas pabota
48 «OrnpeneneHue BbITAIKUBAIOLIEH Bu6muoteka [JOK
CHWJIBL, ACMCTBYIOLIECH Ha TeJlO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTh)»
Jlaboparopnas paboTa 1mo Teme
«HMccnenoBanue 3aBUCUMOCTH Beca
49 Teya B BOJE OT 00BbEMa bubmorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOU B KHUAKOCTh YaCcTH
Tenay
bubnunoreka LIOK
>0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHnast pabota
"KoHcTpynpoBanue apeomeTpa win
51 KOHCTPYMPOBAHUE JIOAKHU U
OmpeeiIeHuE eé
Ipy30N0gbEMHOCTH"
Pemenne 3amad no remam:
59 «IlitaBanue cynos. bubmmnoreka HOK
Bosnyxomiasanuey, «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
but6mmoreka [IOK
>3 Mexarneckas pabota https://m.edsoo.ru/ff0a3f82
54 MomnocTs. EqUHUIBEI MOIHOCTH bubmmorexa TIOK

https://m.edsoo.ru/ff0a3f82




55

56

Ypoxk-uccienoanue "Pacuér
MOIIHOCTH, Pa3BUBAEMOH IIPU
noabeMe 10 JiecTHuie"

[Ipocteie Mexanu3mbl. Poryar.
PaBHOBecue cwit Ha pbruare

57

KonrponsHas pabora o teme
«/laBneHue TBEPABIX TeET,
KHUJKOCTEH U ra3oBy» /
Bcepoccuiickas npoepouHas
paborta

58

PesepBHblit ypok. Pabora ¢
TEKCTaMHM 110 TeMme «JlaBiieHue
TBEPJBIX T, )KUJIKOCTCH U ra30By /
Bcepoccuiickas npoBepoyHas
pabora

bubnunoreka LIOK
https://m.edsoo.ru/ffOa4ffe

59

Prryaru B TexHuKe, ObITY U IPUPOJIE.

JlaboparopHnast pabota
«HccnenoBanue ycioBuit
paBHOBECHSI pblUara

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1ay o temMe «Y CI0BUSA
paBHOBECHSI pbIyara

bubmmoteka IIOK
https://m.edsoo.ru/ff0a48a6

61

62

Koaddunment nmonesnoro neiictpust
Mexanusma. Jlaboparopnas padota
«M3mepenune KII/ naknoHHOM
TUTOCKOCTH

Pemenue 3amau mo teme "Pabora,
MotHocTtb, KIT/1"

0.5

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4c48




MexaHudecKas SHeprusi.
63 Kunernueckas v noreHUAaIbHAS
SHEprus

3aKOH COXpaHEHHSI MEXaHUYECKOH
SHEPTHH

64

bu6nmoreka [IOK
https://m.edsoo.ru/ff0a4252

bubnunoreka LIOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 1O TEME
"DKCIepUMEHTaIbHOE OIPENIEICHHE
65 W3MEHEHMS KHHETUYECKON U
NOTEHIAJILHON SHEPTUU MIPU
CKaTBhIBAaHUHM TeJIa 110 HAKJIOHHOMH

mwIockocTu"

66 KonTponbhas padota no teme
«PaboTa 1 MOLTHOCTB. DHEPTUs»

PesepBHblit ypok. Pabora ¢
67 TEKCTaMH I10 TeMe "MexaHu4ecKoe
nBmkenne"

PesepBHylit ypok. Pabora ¢
68 Tekctamu 1o TeMe "PaboTa.

MomuHocTb. DHeprus"

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

12

bubnuoreka [{OK
https://m.edsoo.ru/ff0a4ee6




8 KUIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoka Kontposbubie IIpakTnueckue p
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
OCHOBHbIE TIOJIOKEHUS
1 MOJIEKYJISIPHO-KUHETUUECKOI 1 Bbu6mmoteka [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOITBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
Mopaenu TBEPAOTO, KUAKOTO U
3 razo00pa3HOro COCTOSHUN 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a540e
BeIlleCTBa
OOBsicHEeHHE CBOWCTB TBEPIOTO,
KUAKOTO U ra3000pa3HOTro
4 COCTOSIHMI BElIeCTBa HA OCHOBE 1
MOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEeOpUH
5 Kpucrannunueckue u amopgHbie 1 bubmmnoreka HOK
Tea https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATUE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TEIIOBOTO JIBFKCHUS 1

YACTHIL




9 Brytpennss sueprus. CriocoObl bubnmnoreka HOK
WU3MECHEHUS BHYTPEHHEW dSHEPrUuu https://m.edsoo.ru/ff0a5c60

bubnmoreka [IOK

10 Bugte erionepefasin https://m.edsoo.ru/ff0a6412
Ypok-koudpepennus "IIpakTnueckoe

1 HCII0JIb30BaHUE TEIIOBBIX CBOMCTB bubmuorexa [JOK
BEILIECTB U MAaTEPHUAJIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

12 KonuuectBo Temnotsl. Y aenbHast bubnuorexa [{OK
TEIIOEMKOCTb https://m.edso00.ru/ff0a6976
YpaBHeHHE TEIIOBOTO OalaHca.

13 TemooOMeH ¥ TEIII0BOE bubmmorexa [IOK

https://m.edsoo.ru/ff0a7088
paBHOBeECHE
JlaGopaTtopHnast pabota

14 "UccnenoBanue sBICHUS bubnuoreka [{OK
TEII000MeHa MPU CMEIINBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOHOM U Topsiueit BOAbI"

PacuyeT konmyecTBa TEMIOTHI,

15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa ¥ BBIIETSIEMOTO UM MPHU
OXJIAXKICHUN
JlaGopaTopHnas pabota

16 "Onplzz[eﬂl;HHe I})/zLeJII>H017I bubnmorexa [JOK

" https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
17 OHeprus ToImBa. Y ieiabHast bu6muoreka [JOK

TCIJIOTA CTOpaHusA

https://m.edsoo.ru/ff0a7b5a




[InaBnenne n OTBCpPJACBAHUC

18 KPUCTAJUTMYECKUX TeJl. Y AesIbHast bubmmorexa LIOK
P A https://m.edsoo.ru/ff0a71d2
TEIUIOTA TUIABIICHUS
JlaGopaTopHnas pabota
19 "OupeneneHne yaeabHON TEIUIOThI Bubmaorexa ITOK
P y" https://m.edsoo.ru/ff0a72fe
IUTaBJICHUS JIbJIa
20 [TapooOpa3zoBaHue 1 KOHEHCAIHS. Bu6muoteka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y aenbHas temiora
napooOpa3oBaHus U KOHJICHCAIIUH.
21 Baf:ﬂcns{ocn TEeMIIepaTypbl bubmmorexa [IOK
patyp https://m.edsoo.ru/ff0a786¢c
KHIICHUS OT aTMOC(EPHOTO
JABJICHUS
Bnaxnocts Bo3ayxa. JlaboparopHas
29 pabora "Onpenenenue bubmmoreka [JOK
OTHOCUTEIIbHOW BIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3/IyXa"
23 Pemenue 3agau Ha onpeneneHne
BJIQXKHOCTH BO3JTyXa
[TpuHIMIIBI paOOTHI TETIIIOBHIX
24 nsurateneif. [lapoBas TypOuHa.
JIBurarenb BHYTPEHHETO CrOpaHUs
KII/I TerutoBoro aBuraTessi.
25 TemnoBsle IBUTATEIN U 3aIIATA bubmmorexa TIOK
. https://m.edsoo.ru/ff0a7c7c
OKPYXKArOIIeH cpebl
26 3aKOH COXpaHEeHMsI U MTPEBPALCHHS

OHCPIuM B TCIJIOBBIX ITPOLECCAX




[ToaroToBKa K KOHTPOJIBHOM paboTe
1o Teme "TernsoBbIe SABJICHHUS.

bu6nmmorexa [IOK

21 W3meneHne arperaTHbIX COCTOSHUI https://m.edsoo.ru/ff0a83f2
BeniecTa”
KonrtponbHas pabora no reme
28 "TemoBsle siBIeHUs. MI3MeHneHnue bubmmorexa [JOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSIHUHN BEIECTBA
29 Onextpuzanus ten. J[Ba poaa
JIEKTPUUECKUX 3apsi/IoB
Ypok-uccnenoBanue
30 "DeKTpu3anus TeJ1 HHAYKIUEeH 1
IIPU COIPUKOCHOBEHUU"
31 BzaumopeiicTBue 3apssKEeHHBIX TEIL. bubnnoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJeKTpu4ecKoe mnoie.
39 HanpsokeHHOCTD 2JIEKTPUUYECKOTO bubmuoteka [IOK
nosis. [IpuHnmn cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
ANEKTPUYECKUX TOJIEH
Hocurenu snexTpuyeckux 3apsioB.
33 OnemeHTapHbIN 3apsag. CTpoeHue
aToma
34 [TpoBOAHUKY U AUDIIEKTPUKHU. 3aKOH bubmmoteka IIOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1ay Ha mpuMeHeHNE bubmuoreka [JOK
CBOMCTB 3JIEKTPUYECKUX 3aps 0B https://m.edsoo.ru/ff0a90cc
DIEeKTpUUECKU TOK, YCIOBUS €T0
but6mmorekxa [IOK
36 cyiiectBoBaHusl. MicTouHuku

SJICKTPHUYCCKOI'O TOKA

https://m.edsoo.ru/ff0a95a4




bub6nmoreka [IOK

37 eHCTBUSI SNIEKTPUUYECKOTO TOKA
A P https://m.eds00.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue

38 AIIEKTPUYECKOTO TOJISI Ha 1
MIPOBOJIHUKY U TUDJICKTPUKH"

39 DJIEKTPUYECKUH TOK B MeTasuiax, bubnmnoreka HOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKTpuyecKas erb 1 e€
COCTaBHBIE YaCTH
Cuna toka. JlabopaTopHas pabora

41 "U3mepenue u peryaupoBaHuE CUITBI 0.5 bubmmorexa [JOK

°p PEryIHp ' https://m.eds00.ru/ff0a8bd6
TOKa
DNEKTpUUECKOe HAMpsIKEHHE.

4 Bonbr™merp. JIabopaTopnas paborta 05 bubnuoreka [IOK
"N3MepeHue u peryimpoBaHue ' https://m.edsoo.ru/ff0a9e14
HanpspkeHus"

ConpoTuBjIeHHE TPOBOJHHKA.
43 VY nenpHOE CONMPOTUBICHUE bubnnorexa [JOK
P https://m.edsoo.ru/ff0aa738
BEIICCTBA
JlaGoparopHas paboTa
"3aBUCUMOCTB JIEKTPUIECKOTO
44 CONPOTHUBIICHUS TPOBOIHUKA OT €r0 1 brbmmorexa [TOK
P P https://m.edsoo.ru/ff0aa738
JUTMHBI, TJIOMIAN TOTIEPEYHOTO
cedyeHus u marepuaia”
3aBUCHMOCTH CHJIBI TOKa OT
but6mmoreka [IOK
45 HanpskeHus. 3akoH Oma ais

y4dacTKa nenu

https://m.edsoo.ru/ff0aad4a




JlaGopaTtopHnas pabota
"UccnenoBanue 3aBUCUMOCTH CHUJTbI

46 TOKa, UYILEro Yepe3 pe3ucTop, oT bubmmorexa [JOK
> AT Pes p P> https://m.edsoo.ru/ff0aa04e
COIMPOTHBIICHUS PE3UCTOPA U
HaIpsKeHus Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapalieIbHOE
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka
48 IpaBUJjIa CI0KEHUS HAIIPSKECHUN bubmmoreka [JOK
MIpY MOCTIE0BATEIBHOM https://m.edsoo.ru/ff0aaa58
COEIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopnast pabota "I[IpoBepka
49 IpaBuJja JJis CUJIbl TOKA IIPU bubmmoreka [JOK
napasuieIbHOM COEIUHEHUH https://m.edsoo.ru/ff0aadle
pe3uctopon"
Pemenue 3aga4 Ha npUMEHEHUE
50 3akoHa OMa JUIs PasIndHoro bubmorexa HOK
p https://m.edsoo.ru/ffOaaf8a
COETMHEHUS IPOBOIHUKOB
Pabota u MomHOCTh
o1 ANEKTPUUECKOTO TOKA. 3aKOH brbmmorexa [JOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenna
JlaboparopHas paboTa
52 "On 1e3 eJ'IleI/Ie pa6OTI>I ¥ MOIITHOCTH bubmmorexa [TOK
ped P " H https://m.edsoo.ru/ff0ab3e0
AIEKTPUYECKOTO TOKA
DNeKTpUYeCcKHe ey u
53 HOTPEOUTEH FINEKTPUUECKON bubmuoreka [JOK

sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660




ITocTossHHBIC MAarHuThbl, UX

54 N
B3aUMOJECHCTBHE
55 VYpok-uccinenoranue "M3zyuenue 1 bubmmoreka [JOK
IOJIEH ITOCTOSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe mone. MarauTHoe I1oe
bubnunoreka LIOK
56 3eMIIM U €ero 3Ha4YeHue JUIS KU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "DIIEKTPUUECKHE 3apSiIbI.
57 3apsKeHHBIE T:,JI;)a 150050.4 P Bubmorexa IIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoaercTaus. [10CcTOAHHBII
ANEKTPUIECKUIN TOK"
KoHnTposipHas padboTa mo Teme
"DNIeKTpUUECKHE 3apsiIbl.
3apsiKEHHbIE TeNla U UX
. . bubmuoreka [IOK
58 B3aumoaercTaus. [1oCcTOAHHBIN
. https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUM TOK" /
Bceepocculickas nposepoyHast
paboTta
PesepsHblil ypok. Pabora ¢
TexcTamu 110 TeMme "TlocTOSIHHBIN
59 SIIEKTPUUECKUN TOK" / Bubmaorexa IIOK
P 8 https://m.edsoo.ru/ff0acdc6
Bcepoccuiickast mpoBepouHas
pabora
OmneiT OpcTena. MaruuTtHoe mose
60 3IIEKTPUUECKOT0 TOKa MarHuTHoe Bubmorexa [JOK
P https://m.edsoo.ru/ff0acld?
MoJIe KaTyIIKA C TOKOM
61 [IprMeHeHre JIeKTPOMAarHUTOB B 05 bubmuoteka [IOK

texHuke. JJaboparopnas pabora

https://m.edsoo.ru/ff0ac74a




62

63

64

65

"U3ydyeHue nericTBUsS MArHUTHOTO

MOJIsl HA IPOBOJHUK C TOKOM"

:‘)J'IGKTpOI[BI/IFaTeJ'IL IIOCTOAHHOI'O
Toka. Mconp3oBanue

SHGKTpOHBHFaTCHGﬁ B TCXHHUYCCKHX

YCTPOMCTBAX U HA TPAHCIIOPTE.
JlaboparopHas paboTa
"KoHcTpynpoBaHue 1 U3y4eHue
paboThl AnekTpoaBUraTeNs"

OmnbiThl Papajes. 3aKoH
3IEKTPOMArHUTHON MHYKITUH.
[IpaBuiio Jlenna

Onekrporerepatop. CriocoObl
MOJTyYEHUS DIEKTPUIECKONH
SHEPIruM. DIEKTPOCTAHLUHU Ha
BO300HOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[ToaroroBka Kk KOHTPOJIBHOU paboTe

10 TeMe "DJIEKTPUIECKHE U
MarHuTHBIE SIBJICHUS"

bub6nuoreka IIOK
https://m.edsoo.ru/ff0ac86¢c

66

KonTponbHas pabora no teme
"DJIeKTpUUECKNE U MATHUTHBIE
ABJICHUS"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0acb14

67

PesepsHslit ypok. Pabota ¢
TekcTaMu 110 TeMe "TermnoBrie
sBiieHUA"

bubnunorexa LIOK
https://m.edsoo.ru/ff0accbe

68

PeseprHslit ypok. Pabora ¢
TEKCTaMU 110 TeMe "MaranuTHeie
aBieHus"




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka KonrTpoabubie IIpakTuueckue op
n/n Bcero u3yyeHusi odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl

1 MexaHn4eckoe JBUKEHUE. 1
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuorexa [JOK
MEXAHUYECKOTO IBUKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NTpsIMONIMHEITHOE bubnuorexa [JOK

3 1
JBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE pAMOIMHENHOE

4 nBixkeHne. CpesiHssi © MTHOBEHHAS 1
CKOPOCTh
[IpsimonuHetHOE paBHOYCKOPEHHOE bubnuoreka [IOK

) 1
JIBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOIMHENHOTO

6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1
I'padux ckopocTH
JlaGopaTtopHnast pabota

7 "OnpeneneHne yCKOpeHus Tea npu 1 1 bubnuotexa [JOK
PaBHOYCKOPEHHOM JBUKECHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

8 CBo0Ooguoe magenne tei. OIbITH 1
lNanunes

9 PaBHOMepHOE BHKEHUE TTO 1 bubnuorexa [IOK

oKkpyxHocTH. Ilepnon u yacrora

https://m.edsoo.ru/ff0ael76




obOparnenus. JInHeitHas U yrioBas

CKOpOCTHU
10 LleHTpOCTpEMHUTELHOE YCKOPEHHE
1 IIepssiii 3axk0oH HprotoHa. BekTop bubnuoreka [IOK
CHUJIbI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnoreka [HOK
PaBHopelicTByOIIAsA c1iia https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cynepno3uuus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4u Ha npUMEHEHUE bubnnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyroctu. axon I'yxa ]P?tptlfsj?;;?:;(szg roulllfanecaZ
16 Pemenue 3amay no teme «Cuna
YIOPYTOCTHY
Jlal
17| Onperenonme wesrmooms binorera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuotexa [JOK
18 Crna Tpenus https://m.edsogru/fanf738
19 Pemenue 3amau nmo teme «Crita bu6mmorexa [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota
20 "Onpzz(enzﬁne I1)<03(1)(1)1/1111/IeHTa bubmorexa LIOK
. https://m.edsoo.ru/ff0af8be
TPEHUS CKOJBKEHUS
Pemenue 3agau mo teme "3aKoHbI BuGmorexa LIOK
21 Hprorona. Cuna ynpyroctu. Cuna

TpeHus"

https://m.edsoo.ru/ff0afb8e




22

23

24

CuJia TSHKECTH M 3aKOH BCEMHUPHOTO
TATOTEHUS. Y CKOpEHHE CBOOOHOTO
naJICHUS

VYpok-koHbepenius "J[BrkeHue Tel
BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"

Pemenue 3amau nmo treme "Cuita
TSDKECTH 1 3aKOH BCEMUPHOTO
TATOTEHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af044

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

25

26

27

[IepBas kocMu4eckast CKOpOCTb.
HesecomocTs n neperpysku

PaBHOBecue MaTepuanbHONW TOUKH.
AOCOIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENIA C
3aKpEIUIEHHON OChIO BPAILlCHHUS.
MowmeHT cuisl. LeHTp TsKECTH

PaBHOBecue MaTepuanbHONW TOUKH.
AOCOoIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIllCHHUS.
MowmeHT cuisl. LeHTp TsKECTH

bubmuorexa [JOK
https://m.edsoo.ru/ff0af33c

bubmuorexa [JOK
https://m.edsoo.ru/ff0afe36

28

29

Permenue 3agaud mo reme "MoMeHT
cuibl. LlenTp Tsxect"

[MoaroroBka K KOHTPOJIKHOU paboTe
1o TeMe "MexaHnueckoe IBUKEHUE.
Bsaumonetictsue Ten"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb02b4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b0408




KonTponbhas pabota no teme

30 "MexaHHUeCKOe ABIKEHHE. bubmmorexa LIOK
N https://m.edsoo.ru/ffOb06ec
B3aumoneiictBue ten"
Nmnynbce Tena. UMnynbe cUbl.

31 3aKOH COXpaHEHHS UMITYJIbCA. bubnnoreka [HOK
VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aWMO/JICHCTBUE
Pemenue 3amau no teMe "3akoH bu6mmoreka [IOK

32
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c

33 Ypoxk-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOITHOCTb https://m.edsoo.ru/ff0b0ag4

35 PabGota critbl TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGoparopHas paboTa

36 «Omnpenenenue pabOThI CUITBI TPEHUS
MIPY PaBHOMEPHOM JIBUKCHHH TeJa
110 TOPU3OHTAJIBHOM MOBEPXHOCTH»

37 CBs13b dHEprUM U paboTHI.

[ToTeHuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o bubnuoteka [JOK

38 .

KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe

40 JlaGopatopHas pabora «3yueHue bubnnoreka [JOK

3aKOHa COXPAaHCHUS SHCPIrUm»

https://m.edsoo.ru/ffOb12fe




41

42

KomnebarenbHo€e ABUKEHUE U €T0
XapaKTEePUCTUKU
3aryxaromye KojaeOaHusl.

BrinyX1eHHBIC KOJICOaHUSI.
Pe3onanc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b1858

bubmuorexa [JOK
https://m.edsoo.ru/ff0b20f0

43

MareMaTHu4ecKuil U IPYKUHHBII
MasTHUKHU

44

45

46

Ypok-uccnenoanue «3aBUCUMOCTh
nepuojaa KojaebaHui OT KECTKOCTH
IMPY>XXUHBI 1 MaCChI I'py3a»

[IpeBparteHre sHEPTUU PU
MEXaHUYECKUX KOJICOAHUSIX
JlaGopaTtopHnast pabora
«OrmpeeneHue 4acToThl U Neprojaa
KOJICOAHUH MPYKMHHOTO MasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOb197a

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEpH0/Ia KoJIeOaHMi
rpysa, MOABEIIEHHOI'0 K HUTH, OT
Macchl Tpy3a»

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

48

49

50

Mexaunueckie BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
MIOTIEPEYHBIE BOJHBI

Ypok-koHpepenmus "MexaHuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMHYECKHE BOJIHBI"

3Byk. Pacnipoctpanenue u
OTpPa’KEHUE 3BYKa

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb21fe




51

52

Ypok-uccinenoranue "HabmroneHue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTH"

['poMKOCTb 3BYKa U BbICOTA TOHA.
AKYCTHYECKUI PE30HAHC

53

Ypok-koHpepenmus "YapTpazByk u
UH(PaA3BYK B IPUPOJE U TEXHHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb23ca

54

55

56

[ToaroroBka Kk KOHTPOJIBHOM padoTe
110 TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue KosiebaHusi ¥ BOJTHBI"

KoHTpoinbHas pabora 1o Teme
"3aKOHBI COXpAHEHMUS.
Mexanndeckue KojieOaHnsa U BOIHEL"

SHGKTpOMaFHI/ITHOC I10JIC.
BHGKTpOMaFHI/ITHbIe BOJIHBI

bubmuorexa [JOK
https://m.edsoo.ru/ff0b25f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

58

59

60

CBolicTBa AJIEKTPOMATrHUTHBIX BOJTH
Ypok-konpepentus "[lkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnons30BaHue IIEKTPOMATHUTHBIX
BOJIH JJII COTOBOI cBs3H"

Ypok-uccnenosanue "M3ydenne
CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

Pemenue 3agau Ha onpeneneHne

YaCTOTHhI U AJIMHBI
BHCKTpOMaFHHTHOﬁ BOJIHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb2fe6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c




DNeKTpOMarHuTHast IPUPO/Ia CBETA.

61 Ckopocth cBeTa. BonHoBbIE bubmorexa LOK
Up ' https://m.edsoo.ru/ff0b31d0
CBOIICTBA CBETa
Ucrounuku cBeta. [IpsMonuneitHoe
62 acIIpOCTPAaHEHNE CBETA. 3aTMEHUS bubmmorexa [IOK
paclipoctp ' https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKOH OTpaXeHHs CBeTa. 3epKaja.
63 Pemenue 3amay Ha npuMeHenue buGnnorexa LIOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAYKEHHUS CBETA
64 [Ipenomnenune cBeta. 3akoH bubnuorexa [IOK
IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonmHOE BHYTpEHHEE OTpakeHUe
65 cBeta. Mcronp30BaHKE MOJTHOTO bubmuorexa [JOK
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5c
OIITHYECKUX CBETOBOIAX
JlaGoparopHas paboTa
"UccnegoBanue 3aBUCUMOCTH yTIJia
66 TIPEJIOMIICHUS] CBETOBOTO JIyda OT
yrja rnajgeHus Ha rpaHule "Bo3ayX-
crexio""
VYpok-koHpepeHuus
"Ucnons30BaHyE ITOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IBI, ONITHKOBOJIOKOHHAS
CBSI3B"
bubmuorexa [JOK
68 JInaser. Onrrndeckast CHIa JIMH3EI
https://m.edsoo.ru/ffOb3f2c
. Bbubaunoreka [IOK
69 [TocTpoeHre N300paKeHHIA B JTMH3AX 1

https://m.edsoo.ru/ffOb444a




JlaGopaTtopHnas pabota
"Onpenenenne HOKYCHOTO

bu6mmoreka [IOK

70 pacCTOSIHUS U ONITUYECKOM CHJIbI https://m.edsoo.ru/ff0b4206
cobuparoiei TuH3b1"

71 Ypok-koHpepenmus "OnTuiyeckue bubnnoreka [HOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOc0a7e

7 I'ma3 xak ontuyeckasi cucTema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudeperuus "leexTst
3penus. Kak coxpanurts 3penue"

Paznoxxenue 6enoro cBeta B CIIEKT.

74 OnebiTel HetoToHa. Croxxenue bubnnoreka [JOK
CIIEKTpaJbHBIX 1[BETOB. Jucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaboparopHas padota "OnbITHI 110
pasioKeHUIo 0eI0ro cBeTa B CIIEeKTP

75 U BOCTIPUSTHIO I[BETA MPEAMETOB IIPH bubmmorexa [JOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJII0/IEHNH Yepe3 [IBETOBbIE
¢unbTpe"
Ypok-npaktukym "BonaHoBbIE

76 CBOICTBa CBETa: JUCHEPCHUS,
uHTepdepeHys u auppaxuus”

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MOJIEb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens atoma

bopa




I/ICHYCKaHI/Ie " IIOTJIOICHHUE CBETA

. bubmuorexa [JOK
79 aroMoM. KBantsl. JIuHeiuarsie https://m.e dsogru Iff0c144c
CIIEKTPBI
80 Ypoxk-mipaktukym "Habmonenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PammoakTuBHOCTE U €€ BUIIBI bubnnorexa LIOK
https://m.edso00.ru/ff0c1672
82 Crtpoenue aToMHOTO sipa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0cl18ac
83 PaanoaktuBHBIE TpEBpALICHHUS. bubnnoreka [JOK
H3otonbl https://m.edsoo.ru/ffOclal4
84 Pemienue 3amaq mo teme: bubmuorexa [JOK
"PaanoakTuBHBIE TpeBpalieHus " https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
Ypok-koH(pepeHus
86 "PpaJlI/IoaKT(EIBIiIm: U3Ty9YCHUS B bubmmorexa LIOK
" https://m.edsoo.ru/ff0c2126
pUPOJIE, MEAUITMHE, TEXHUKE
SnepHble peakuuu. 3aKOHBI
87 coﬂxlfaHeHIE;I 3a1:);m030r0 " bubmmorexa LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI
88 DHeprus CBSI3u aTOMHBIX SIIED. bubnuotexa [JOK
CBs13b Macchl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no teme "SnepHeie
peakuun"
90 Peakuuu cunTesa u eneHus saep. bubmuorexa [JOK
Ucrounuku sueprun CosiHLIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
o1 VYpoxk-koHpepenuus "Anepras

sHepreTuka. JlercTeus




PaIMOaKTUBHBIX U3JIy4eHUH Ha
JKUBbIE OpraHU3MbI"

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "DJIEeKTPOMArHuTHOE MOJIE.

bubmuorexa [JOK

92
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIC sIBIECHUS"
KonTtponbHast pabora o Teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DJeKTPOMarHUTHBIE BOJTHBI.
KBanToBbIC siBIEHUS"
[ToBTOpenue, obobICHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubmmorexa LOK
" P pv P | pey https://m.edsoo.ru/ff0c245a
BzaumopeticTBue Ten
[ToBTopenue, 0600menue. Pemenne
95 ACUETHBIX U KQYEeCTBEHHBIX 33124 bubmmorexa LIOK
P " f https://m.edso0.ru/ff0c2572
1o TeMe "'TermoBbIe MPouecChl
[ToBTOopenue, o6o0mmenue. Pemenne
96 pacyeTHbIX U Ka4YeCTBEHHBIX 3a/1a4 bubnuoreka [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nsurareiei”
[ToBTrOopenue, o6o0mmenue. Pemenne
97 ACUETHBIX U KAUEeCTBEHHBIX 3314 bubmmorexa LIOK
P " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycTtaHOBOK
[ToBTOpenue, oboOIIeHNE.
bu6mmorexa [IOK
98 JlaGopatopHbie paboOTHI IO KypCy

"CBeroBble aBiaeHUd"

https://m.edsoo.ru/ff0c2c52




[ToBTOpenue, 0600meHue. Pabora ¢

99 TEKCTAMU 110 TeME "3aKOHBI 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ffOc2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 Tekctamu 110 Teme "Konebanus u 1 Bubmaorexa ITOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBL
[ToBTopenue, 0600mmenue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 buGnnorexa LIOK
| https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTropenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBanToBad u 1
saepHas Gpusuka'
BIIEE KOJIMYECTBO YACOB I1
OBII] OJ1 CTBO YACO 0] 102 97

[TPOT'PAMME




MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATbBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

11

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

1.3

pasiindaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

pacro3HaBaTh NPOSIBICHUE H3YYEHHBIX (U3NYECKUX SIBJICHUH B
OKpY’KaloIIeM MHUpE, B TOM 4Hcie GU3NIECKUe SIBICHUS B MPHPO/IE,
IIPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYI0, BBIIEIATh

CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NUECKUX SBICHUI

14

1.5

OINUCHIBaTh M3YYEHHBIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCIIONIb3YS (PU3MYECKHe BEIUYUHBI, MPU OMNHMCAHUU IPABUIBHO
TPaKTOBaTh (U3UUYECKUH CMBICT HCIOJIB3YEMBIX BEJIWYHMH, HX
0003HAUYEHUsI W E€OUHUIBI (PU3NYECKUX BEIMYMH, HaXOJIUTh
(GopMysbl, CBS3BIBAIOLIME JAHHYIO (PU3MUECKYI0 BEIHUUHY C
JPYTMMHU BEJIUUYMHAMH, CTPOUTH I'paUKU U3YUEHHBIX 3aBUCUMOCTEN

(I)I/I3I/ILIGCKI/IX BCINYHMH

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/ISI/ILICCKI/IG SABJICHUS U ITPOLCCCHI,
HCIIOJIB3YA HW3YYCHHBIC 3aKOHBI, IPU OTOM JaBaTb CJIOBCCHYIO
q)OpMy.]'II/IPOBKy 3aKOHa HM 3alucCbiBaTb €ro MaTréMaTHYCCKOC

BBIPA)KCHHE

1.6

OOBSACHATH (PU3NYECKHE SBJICHUS, MPOILIECCHl U CBOWCTBA Tell, B TOM
4yluclie MU B KOHTEKCTE CHUTyalUil HpPakTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIIEACTBEHHbIE CBSI3H, CTPOUTH
oObsicHeHHe M3 | — 2 JIOrMYecKux IIaroB ¢ omopoil Ha 1 — 2
U3YYEHHBIX CBOMCTBAa (PM3MYECKUX SIBICHUH, (PU3MUECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTU

1.7

peuaTth pacu€THble 3a7aud B 1 — 2 elCTBUS, UCTIONb3YS 3aKOHBI U
(dbopMyIbl, cBsi3bIBatOlME (DU3MUECKHE BEIMYUHBI: HAa OCHOBE

aHaJIi3a yCl1oBuUs 3aJa4uu 3aI1MChIBaTh KpaTKoeC ycioBue,




1.8

1.9

MOJICTABIATh (PU3UYECKUE BETUYMHBI B (DOPMYJBI U TPOBOJHTH
pacuérbl, HAXOIUTh CIPAaBOYHbIC JAHHbIE, HEOOXOAMMBIE JUIS
peuieHuss  3a1a4, OLCHUBATh  PEAIUCTUYHOCTh  IIOJY4YEHHOH

(bu3nuecKOil BETUYNHBI

pacrno3HaBaTh IPOOJIEMbl, KOTOPbIE MOKHO DPELIUTh MPHU MOMOIIU
(GU3NYEeCKUX METOJ0B, B OIMCAHUM WCCIECIOBAaHMUSA BBIICIATH
MpoBepsieMOe  MpEeNrnoyiokeHue  (Tumoresy),  pas3iauyath U
UHTEPIPETUPOBATh IOJYyYEHHBIM pE3yJbTaT, HaXOAUTh OIIMOKU B

XO0J¢€ OIlbITa, ACJIaTh BBIBOJELI I10 €I'0 pE3yJibTaTaM

MPOBOAUTh OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUH WU
(¢u3nUecKux  CBOWCTB  Te:  (OpPMYyIHpOBaTH  MPOBEPSIECMBIC
MPENINONIOKEeHHUs, COOUpaTh yCTAaHOBKY W3  MPEIJIOKEHHOTO

000py/10BaHus, 3aIIUCHIBATH XOJ1 ONbITa U (HOPMYJIUPOBATH BBIBOJbI

1.10

BBITIOJIHATH MPSAMbIE U3MEPEHUSI C UCIOJIH30BAHUEM aHAJIOTOBBIX U
M (poBBIX MPUOOPOB, 3aMUCHIBATH MMOKA3aHUS MPUOOPOB C YUETOM

3aJIaHHOM a0COIOTHOM MOTPENIHOCTH U3MEPEHUI

1.11

1.12

MPOBOJIUTh  MCCIIEOBAaHUE 3aBUCHUMOCTH OJHOM  (U3UUECKOM
BEJIMYMHBI OT JAPYroil C HCIOJIb30BAaHUEM TPSAMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM y4eOHOIO HMCCIeIOBaHUsA, cOOUpaTh
YCTAaHOBKY M BBINOJHATh HM3MEPEHHUs, CIeAys MpeaIOKEHHOMY
IU1aHy, (UKCUpPOBaTh pPE3yNbTaThl IOJYYEHHOHM 3aBUCUMOCTH
(U3MYECKUX BEJIWYUH B BUJE MPEAJIOKEHHBIX TaOIUI U rpapuKoB,

ACJIaTh BbIBOABI 1O PE3YyJibTaTaM UCCICAOBAHUA

MIPOBOJIUTH KOCBEHHBIE M3MEpEHHsI (U3UUECKUX BEIUYMH, CIEIys
MPEMIOKEHHON  MHCTPYKIMM: TIPU  BBIIOJHEHUN H3MEPEHUI
coOMpaTh HIKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIUUCIATH 3HAYCHHE

HCKOMOM BEITUYUHEI

1.13

1.14

coOnrofaTh MpaBuUiia TEXHUKH O€30MacHOCTH TMpu paboTe ¢

1a00paTOpPHBIM 000pyI0BaHHEM

yKa3bIBaTh MPHUHIMIBI JACHCTBUS TPUOOPOB U  TEXHHUUECKUX
YCTPOMCTB, XapaKTE€pU30BaTh MPHUHLMIBI JEHCTBUS HN3YYECHHBIX
npuOOPOB M TEXHUYECKUX YCTPOMCTB C TOMOIIBIO MX OIHCAHMS,
UCIIONIb3YSl 3HAHMUS O CBOMCTBaX (U3MYECKUX SIBICHUH U

HeoOxouMBbIe (PU3MUECKHE 3aKOHBI H 3aKOHOMEPHOCTH




1.15

1.16

1.17

1.18

MPUBOJUTL TpUMEpHl (HaXoAWTh WH(MOpPMANMIO O TpHUMEpax)
NPaKTUYECKOTO  HCIOJIB30BaHUS  (pU3MYECKMX  3HaHUH B
MOBCETHEBHON KM3HU Il OoOecredyeHus Oe30MacHOCTH  IpH
oOpamieHnn ¢ TpudOpaMH M TEXHHYECKHMH YCTPOMCTBaMH,
COXpaHEHMsI 3/10pOBbS U COOJIIOJICHUS HOPM 3KOJOTHUYECKOTO

MOBEJICHUS B OKPYKAIOIICH cpefie

OCYILIECTBIATH OTOOP UCTOYHUKOB MHGOpMauu B cetu HTepHET B
COOTBETCTBUU C 3aJaHHBIM I[IOMCKOBBIM 3alpoCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN M MYyTEM CPaBHEHHS PA3IUYHBIX UCTOYHUKOB
BBICTISITE MH(POPMAIUIO, KOTOpas SBISICTCS MPOTUBOPEUUBOUN HITU

MOJKET OBITH HeﬂOCTOBepHOﬁ

HCIIOJIb30BAThH pu BBIIIOJTHEHUU y4eOHBIX 3a/1aHul
HAy4YHOINONYJIIPHYIO  JIUTEpaTypy (U3MUECKOro  CoJepKaHus,
CIIPaBOYHBIE MaTepUallbl, pecypcbl ceTh IHTepHeT, BIianeTh
puéMaMHu KOHCIIEKTUPOBAHUS TEKCTa, npeoOpazoBaHus

nH(OpMAaILIUY U3 OTHOM 3HAKOBOM CUCTEMBI B APYTYIO

CO03/1aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIICHHS
Ha OCHOBe 2 — 3 WUCTOYHHUKOB HHPOpMaAIUU (PU3HUECKOTO
COJIep>KaHusl, B TOM YHCIIe MMyOJIUYHO JIeNaTh KpaTKue COOOIIECHUS O
pe3yibTaTax MPOEKTOB WM Y4YEOHBIX HCCIEAOBAHUM, TPU STOM
IPAaMOTHO HCIIOJIb30BaTh M3YyYEHHBIN MOHATUWHBIN ammapaTr Kypca

(U3HKH, COPOBOKIAThH BHICTYIIJICHUE NPE3eHTaUei

1.19

8 KUIACC

MpU  BBIIOJIHEHWU  y4EOHBIX TMPOEKTOB W HCCIENOBaHUM
pacmpenenaTh O00S3aHHOCTH B TpPynme B COOTBETCTBUU C
MOCTaBJICHHLIMHM 33JauaMH, CJCIUTh 3a BBIIOJHEHHEM ILIaHa
JIEMCTBUIM, aJeKBaTHO OIIEHMBaTh COOCTBEHHBIM BKJIad B
JIeATeIbHOCTD TPYIIIBL, BBICTpanBaTh KOMMYHUKaTUBHOE

B3aUMOJICHICTBUE, YUUTHIBASI MHEHHE OKPYKAFOIINX

Kon
NpoBepPsSIEeMOro
pe3yJjabTara

IIpoBepsiemble peIMeTHBIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HUCIIOJIb30BaTh IMOHATHA




1.2

13

pasiiniaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/ISI/ILIeCKOC SABJICHUC

pacro3HaBaTh MPOSABICHUE H3YYCHHBIX (PU3MUECKUX SIBICHUU B
OKpY>KaloIlleM MHUpE, B TOM 4Hcie (GU3NIECKUe SIBICHUS B IPUPOE,
IIPH 3TOM HEPEBOAUTDH NMPAKTUYECKYIO 337a4y B yU€OHYIO, BBIICTATh

CYIIECTBEHHBIE CBOMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUIN

14

OINMCHIBATh M3YYECHHBIC CBOWCTBA TeN W (PU3MUYECKUE SIBICHHUSA,
UCHONb3ysd (U3UYECKHE BEJIUYMHBI, IPU ONMCAHUM IPABUILHO
TPaKTOBaTh  (U3WYECKUH  CMBICT  WCHOJB3YEeMBIX  BEIHYHH,
00O3HaUeHUsT M eIUMHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMysBl, CBS3BIBAIONINE JaHHYIO (H3UYECKYI0 BEIHYHUHY C
JPYTUMH BEJIMYUHAMHU, CTPOUTH IpaUKU U3yUYEHHBIX 3aBUCUMOCTEH

(U3HYECKUX BEIIMUUH

1.5

1.6

XapaKTepU30BaTh CBOMCTBA Tel, (PM3UYECKHE SBICHUS U TPOIECCHI,
HCIOJIb3Ysl WU3YYEHHBIE 3aKOHBI, IIPU 3TOM [JaBaTb CIIOBECHYIO
(hopMynTUPOBKY 3aKOHa U 3alHChIBAaTh €ro MaTeMaTH4eCcKoe

BBIPAKCHUC

OO0BACHATH (PH3HUECKHE MTPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CUTyalUil IPAaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:
BBISIBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHUE U3
1 — 2 noruyeckux maroB ¢ nMomoubio 1 — 2 M3ydeHHBIX CBOWCTBA

(bu3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemars pacy€THbIe 3a7auu B 2 — 3 NEHCTBUS, UCIIOJIb3YS 3aKOHBI U
(bopMysbl, CBs3bIBaOIIME (U3UYECKUE BEIWYMHBI: Ha OCHOBE
aHaJlM3a YCJIOBHUA 3a/1a4M 3allMChIBATH KPATKOE YCIOBUE, BBIABIIATH
HE/JOCTAaTOK JAaHHBIX JUIS pElIeHHs 3a/Jadyd, BbIOMPATh 3aKOHBI U
(dbopMyIbl, HeoOXOIUMBIE Al €€ peleHus, MPOBOAUTh PAcU€Thl U
CpaBHUBAaTh NOJYYEHHOE 3HaueHHe (U3NYECKON BEIUUYUHBI C

U3BECTHBIMU JaHHBIMHU

1.8

pacrno3HaBaTh IMpPOOJIEMbI, KOTOPbIE MOKHO DPELIUTh MpPHU MOMOIIU
(U3NYECKUX METOJIOB, MHCIONB3ysS ONHCAHUE HCCIEIOBaHMA,
BBIIEIIATH IPOBEPAEMOE NIPEAIIONIOKEHUE, OLICHUBATh IIPAaBUIBLHOCTH

nopsaaka ImpoBCACHHUA UCCIICA0BAHUA, NCTIATh BHIBO/bL

1.9

IpOBOAWUTL OIBITHI IO HaGJHO,Z[eHI/IIO q)HSI/I‘IeCKI/IX SIBJICHUM WU

(U3MYeCKUX  CBOMCTB  Tel:  (HOpPMYyJIUpPOBATH  MPOBEPSIEMBIC




1.10

NPENOJI0KEeHNsI, CcOOUpaTh YCTAaHOBKY U3  IPEAJIOKEHHOTO

O60py,[[0BaHI/ISI, OIIMCBhIBATh X0/ OIIbITa U (bOpMy.]'IHpOBaTb BBIBOJbI

BBITIOJIHATH MPSIMbIE M3MEPEHUS C HCIOJIb30BAHUEM AaHAJOTOBBIX
npuOOpOB H  JAaTYMKOB (M3MYECKUX BEIUYHMH, CpPaBHUBATH
pe3yiabTaThl HM3MEpPeHUH C  y4€ToM 3aJaHHOW  aOCONMIOTHOM

MOrPELMTHOCTH

1.11

1.12

MPOBOJUTH MCCIEOBAHUE 3aBUCHUMOCTH OJHOH  (PU3UUECKOM
BEJIMYHMHBI OT JAPYIrOM C HCIOJB30BAHUEM IMPSAMBIX H3MEPEHUI:
IJIAaHUPOBATh HCCIIEOBaHUE, COOMpPATh YCTAHOBKY M BBIIOJHSATH
U3MEpEHus, Cileqysd MpeAJoXKEeHHOMY IUIaHy, (UKCHUpPOBATh
pe3yabTaThl MOJXYYEHHOW 3aBUCUMOCTH B BUE TaONHIl U rpaduKoB,

ACJIaTh BbIBOABI IO PE3YyJibTaTaM UCCIICAOBAHN

MPOBOANTh  KOCBEHHBIE U3MEpPEHHS  (PU3MYECKHX  BEIUYUH:
IJIAHUPOBaTh ~ HW3MEPEHHUsA,  COOMpaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, Clelysl MpEeUIOKEHHON WHCTPYKIUU, U BBIYUCIATH

3HAa4YCHUEC BCIINYHNHBI

1.13

CO6J'II-OI[3.TB paBujla TCEXHUKU 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYIOBAaHUEM

1.14

1.15

1.16

XapaKTepu30BaTh MNPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHUA O CBOWCTBaX (U3MUECKUX SBIEHUH U HEOOXOAUMBIE

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

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA U H3MEPUTETIbHBIC
HpI/I60pI)I 10 CX€MaM M CXEMAaTUYHBIM PUCYHKaM, COCTABJIAATb CXCMbI
ANEKTPUYECKUX IIeTel ¢ TMOCIeAOBAaTeIbHbIM U TMapallIeIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3jinyas yCJIOBHBIE O0O3HAYCHUS
AJIEMEHTOB JIEKTPUYECKHX IIeTeH

MPUBOJUTh TpUMEpHl (HaXoAWTh HWH(MOpPMALUIO O TpHUMEpax)
IMPAKTUYICCKOT' O HUCITIOJIB30BAHUA (1)I/ISI/I‘I€CKI/IX 3HaHUU B
MOBCETHEBHON JKM3HHM JUIs oOecredeHuss Oe30MacHOCTH IpHU
oOpamieHun ¢ TpubOpaMH H TEXHUYECKHUMH YCTPONCTBAMH,
COXpaHEHUS 3JI0OPOBbS H COOIIOJEHUS HOPM DKOJOTHUYECKOTO

MOBEICHUS B OKpY>KaIOUIEH cpeie

1.17

OCYIIECTBIIATh MOUCK HMH(pOpManMKU (U3NYECKOTO COJAEP>KAaHUS B

cetu IHTEpHET, HA OCHOBE UMEIOLUXCS 3HAHUM U ITyTEM CPaBHEHUS




1.18

1.19

JOIIOJIHUTCIIBbHBIX HMCTOYHHMKOB BbIACIATH HH(bOpMaL[I/IIO, KOTOpasa

SABJIACTCA HpOTI/IBOpC‘IHBOﬁ WJIA MOXKET OBITh He,HOCTOBCpHOﬁ

UCIOJb30BAaTh IIPU BBHINOJIHEHUH Y4YEeOHBIX 3aJaHUN Hay4HO-
MOMYJISIPHYIO JTUTEPATypy (PU3MUECKOTO COAEpIKaHUsl, CIIPABOYHBIC
MaTepuaibl, pecypcsl ceth VIHTepHeT; BiaaeTh HNpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3zoBaHus HH(YOPMAIH U3 OTHOM

3HAKOBOW CHUCTEMBI B APYTYIO

CO3/1aBaTb COOCTBEHHbIE THCbMEHHbIE U KpaTKU€ YCTHBIC
cooOmeHus, 0000mas HHHOPMALUIO U3 HECKOJBKUX HCTOYHHKOB
(bU3MYECKOTO COAEepKaHUS, B TOM YHCJE IMYOIUYHO MPEICTaBIATh
pe3yJIbTaThl MPOEKTHOM UII UCCIEN0BATEIbCKOM AESITENbHOCTH, IPU
3TOM TPaMOTHO MCHOJb30BATh M3YYECHHbIM MOHATUHHBIN amnmapar

Kypca GU3UKH, COIPOBOXKAATH BRICTYIIJICHUE TIPE3EeHTallUEH

1.20

9 KIIACC

IIPY BBIINOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUI (PU3NUECKUX
IIPOLIECCOB pacIpesiesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CJEIWTh 3a BBINOJHEHUEM IUIAaHA
JNEUCTBUM M  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBATh
COOCTBEHHBI BKJIaJ] B JESATENBHOCTb TPYIIbl, BBICTPaUBATh
KOMMYHHUKaTUBHOE  B3aUMOJEWUCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniath KOH(IUKTHI

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble peaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

11

HCII0JI30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

1.3

pasiinvdaTth ABJICHHA 110 OIMMCAHUIO UX XAPAKTCPHBIX CBOWMCTB W Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (pI/I3I/I‘{eCI(OC SABJICHUC

pacro3HaBaTh MPOSBICHWE HW3YYEHHBIX (U3UYECKUX SIBJICHUN B
OKpYKaroIllleM MHpE, B TOM 4uciie GU3NYECKUE SIBICHUSI B IPUPO/IE,
IIPH 3TOM NEPEBOAUTDH NMPAKTUYECKYIO 3a7auy B yUE€OHYIO, BBIICTATh

CYIIECTBEHHBIC CBOMCTBA (MIPU3HAKM) (PU3NICCKUX SIBICHUI

14

OIMUCBIBATL H3YYCHHBLIC CBOICTBa TE€l U (I)I/ISI/I‘-IGCKI/IG SIBJICHHA,
HCIIOJIB3YA (bHBH‘IeCKI/Ie BCJIMYMHBI, IIPH OIHNCAHUKU IIPABUIBHO

TPaKTOBaThb  (U3MYECKUH  CMBICT  HCHOJb3YyEeMBIX  BEIMYHH,




1.5

00O3HaYeHUss ¥ eIWHHUIBI (U3NYECKUX BEJIWYHMH, HAXOIUTh
(GbopMyIibl, CBS3bIBAIOIIME JaHHYIO (U3MYECKYIO0 BEIHUYHUHY C
JIPYTUMH BEIMUYUHAMHU, CTPOUTH IpaUKK N3yUYEHHBIX 3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYHH

XapaKTCpU30BaTb CBOMCTBa TECII, (1)I/I3I/I‘I€CKI/I€ SABJICHUA U ITPOLECCHI,
HCIIOJIB3YA H3YYCHHBIC 3aKOHBI, IIPU OSTOM JdaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa M 3alucbiBaThb €ro MareéMaTH4dcCKOC

BBIpAKECHUE

1.6

OOBSICHATH (PU3NYECKHE MTPOIIECCHl M CBOICTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluld IpPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX ILIAroB ¢ MOMOIIBI0 2 — 3 M3y4eHHBIX CBOMCTBA

(bU3NIECKUX SIBICHUH, PU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacuéTHbIe 3a7ayd (ONMUparoIuecs Ha CUCTeMy u3 2 — 3
YPaBHEHMIi), HCHOIb3Ysl 3aKOHbl U (OPMYINbI, CBSA3BIBAIOLINE
(Gu3nyeckue BEIUYMHBL HAa OCHOBE AaHalW3a YCIOBHS 3aJadu
3alMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTAIOLIUE WU
M30bITOYHBIE TaHHBIE, BBIOUPATH 3aKOHBI U OPMYJIbl, HEOOXOAUMBIE
JUIs. PELICHUs, IPOBOAMUTH PAcU€Thl U OLICHMBATh PEAINCTUYHOCTH

MOJIYYEHHOT'0 3HAaUeHUs (PU3HMUECKON BEITMUUHBI

1.8

1.9

pacCrio3HaBaTb HpO6J'IeMLI, KOTOPBIC MOKHO PCHINTH IIPU IMMOMOIIA
(1)PI31/I‘IGCKI/IX MCTOIAO0B, UCITOJIB3Ys ONMMCAHUEC UCCIICA0OBAHUA, BBIACIIATD
MPOBCPACMOC TIPCAIIOJIIOKECHNUE, OLCHUBATL IIPABUIIBHOCTH IIOpPAAKA
IMPOBCACHHA HCCICAOBAaHUA, [OCJIIAaTb BBIBOABLI, HWHTCPIPETUPOBATH

PE3YJIbTATLL Ha6J'IIOI[eHI/II71 1 OIIBITOB

MPOBOJNUTH OMBITHI MO HAOTIOACHUIO (PU3UYECKUX SBICHUH WU
(bu3MYECKUX CBOMCTB TEJl: CAMOCTOATEIBLHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OPYyI0BaHMS, OMUCKHIBATH XOJ] OIbITA U €ro

pe3ynbTaThl, GOPMYJIUPOBATH BHIBOJIBI

1.10

MPOBOAUTh TPU HEOOXOJAUMOCTH CEpUI0 TPSMBIX H3MEPEHUH,
OTIpe/ieTisisi CpeHee 3HAUYCHUE HM3MEpsSeMOll BeIWYUHBI ((POKYyCHOE
paccTositHue coOuparoimel JUH3bI), 000CHOBBIBATH BHIOOP crocoba

M3MEepeHus (M3MEPHUTEIBHOTO PHOOopa)

1.11

IpOBOAUTL UCCIICAOBAHUC 3aBHUCUMOCTEH (1)I/ISI/I‘ICCKI/IX BCINYHH C

HCIIOJIB30BAHHUEM IIPAMBIX HSMCPCHPIP'IZ IJIAaHUPOBATh UCCIICAOBAHUC,




CaMOCTOSITENIbHO COOMpPATh yCTaHOBKY, (PMKCHPOBATH PE3yJIbTATHI
MOJTYYEHHOH 3aBUCHMOCTH (DPU3NYECKUX BEIMYUH B BHJE TaOIHIIN

Fpa(l)I/IKOB, ACJIaTh BBIBOALI IO PE3YyJibTaTaM MCCICAOBAHNA

1.12

1.13

MPOBOJANTh  KOCBEHHBIC W3MEpPCHHS  (PU3MYECKHX  BEIUYUH:
IUIAaHUPOBaTh ~ HU3MEpPEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBIIOJHATh M3MEPEHUS, CIEAyS NPEIIOKEHHON
WHCTPYKUUHU, BBIYHUCIATH 3HAYEHHE BEJIMYMHBI M AHAJIU3UPOBATH
MOJyYEHHBIE PE3yJIbTaThl € YYETOM 3aJaHHOW IOIPEIIHOCTH

HU3MEpEHUI

CO6J'IIOI[3.TB [mpaBujia TCXHUKHU 0€e301IacHOCTH Ipu pa60Te C

n1a00paTOpPHBIM 000pyIOBaHHEM

1.14

1.15

1.16

1.17

pa3nuyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3UYECKUX MOJEIIEH:
MaTepualibHasi TOYKa, aOCOJIIOTHO TBEPAOE TENO, TOYCUHBIH
HCTOYHMK CBETA, Jyd, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa,

HYKJIOHHagd MOACJIb aTOMHOTI'O AApa

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOW HA MX OIMCAHMS, HUCIOJb3Ys
3HaHHA O CBOWCTBaX (U3MUECKUX SBICHUH U HEOOXOAUMBIE

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

UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKH M3YYEHHBIX
TEXHUYECKUX  YCTPOMCTB,  HM3MEPHUTENBHBIX  HpUOOpPOB U
TEXHOJIOTUYECKUX MPOLECCOB MPHU PEIICHUH Y4eOHO-TIPAaKTHUYECKUX
3aJ]1a4, ONTUYECKHE CXEMBI JJIsl IOCTPOEHUS U300pakKeHUH B INIOCKOM
3epKaie ¥ codbuparomeit TuH3e

NPUBOAUTH TpUMEpHl (HAXOOUTh HWHPOPMALMIO O MPUMEPAX)
MPaKTUYECKOTO0  HCIMOJb30BaHMS ~ (U3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HU Ui oOecriedeHus: O€30MacHOCTH  IpH
oOpameHun ¢ npubopaMHd UM TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS U COOJIOACHUS HOPM SKOJIOTHYECKOTrO

MOBE/ICHUS B OKPY>KAIOUIEN cpelie

1.18

OCYIIECTBIIATh MOUCK HMH(pOpManMMU (U3NYECKOTO COJEP>KaHUS B
cetr IHTEpHET, cCaMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBIN 3a1poc,
HaxOJWUTh IIyTH OIPENEJICHUS JOCTOBEPHOCTH  IOJIYyYEHHOM
nH(OpPMAIIUM HAa OCHOBE MMEIONIUXCS 3HAHUU M JOMOTHUTEIHHBIX

HUCTOYHHUKOB




1.19

WCIIOJIb30BaTh TMPHU BHINOJHEHUH YYEOHBIX 3aaHUi HAYYHO-
MOMYJISIPHYIO JINTEPATypy (PU3UYECKOrO COJIEep:KaHUs, CIPABOYHBIC
Marepuaibl, pecypcbl cetu MHTepHer; BiaaeTh NOpUEMaMH
KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3zoBaHus HH(OpMALIUU U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIE M YCTHBIC COOOINEHHUS Ha
OocHOBe HMHGOpPMalMU M3 HECKOJIBKHX HCTOYHHKOB (PU3NUYECKOTO
COJIepKaHusl, MyOJIMIHO MPEIICTABIISITh PE3YIbTAaThl IPOSKTHON HITN
HCCIEAOBATENIbCKOM  NEATENIbHOCTH, TP  3TOM  TI'PaMOTHO
WCMOJIb30BAaTh HM3YYCHHBIM TNOHATUWHBIN anmapar H3y4aeMoro
pasnena (U3MKU U COMPOBOXKAATh BBICTYIUICHHE TMPE3CHTAIUeil ¢

y4€TOM 0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB

1.21

IIPY BBIIOJHEHUN YYE€OHBIX IIPOEKTOB U UCCIIEI0BAaHUI (PU3NUECKUX
IIPOLIECCOB pacIpeslesiATh 0053aHHOCTH B IPYIIE B COOTBETCTBUHU C
IIOCTaBJICHHBIMM 33Ja4aMM, CIECIWTHh 3a BBIOJIHEHUEM IUIAHA
JNEUCTBUM U  KOPPEKTHpPOBaTb €ro, aJeKBaTHO OLIEHHUBAThb
COOCTBEHHBI BKJIaJ] B JEATEIBHOCTb TPYIIBbl, BBICTPaUBaTh
KOMMYHHUKaTUBHOE  B3aUMOJEWCTBUE, MPOSBIASL  T'OTOBHOCTH

paspeniaTh KOH()IUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O MNpUpoAeE. SIBiIeHUs NpPUPOIBIL.
dusnyeckue SABICHMS: MEXAaHWYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MATHUTHBIC, CBETOBBLIC, 3BYKOBBIC

1.2

®dusnyeckue BenuuuHbl. M3mepeHue (uzMuUecKUX
BenuunH. ®Pusnyeckue mnpubopsl. I[lorpemrHocTs

n3MepeHuil. MexayHapoiHasi CUCTEMA €IMHULL

1.3

1.4

EcrecTBeHHOHAYYHBII METOA MMO3HAHUSA: HAOJIIOICHUE,
IIOCTAaHOBKA Hay4YHOI'0 BOIPOCA, BBIABM)KEHHUE TMIIOTES,
HKCIIEPUMEHT IO IIPOBEPKE THUIIOTE3, OOBSICHEHUE

Ha6moz[aeMor O SABJICHUSA

Onucanune pU3NYECKUX SBJICHUI ¢ MOMOLIBIO MOJIEeN

1.5

[TpakTrueckue paboThI:

H#HH#Par###113MepeHne paccTosHUI.
#HH##Par###3mepenne o0bEéMa KUIKOCTH U TBEPIOTO
Tena.

#H##Par###0OnpeneneHue pa3sMepoB MallbIX Tell.
HiHPar###13mepene  Temriepatypbl IpU  MOMOIIU

KUJKOCTHOTO TEPMOMETPA U TaTYMUKA TEMIIEPATypPhI

INEPBOHAYAJIbHBIE CBEJJIEHN A O CTPOEHUU BEILIECTBA

2.1

###Par###CTtpoeHne BelecTBa: aTOMBI M MOJIEKYIIbI,
ux pasMmepbl. ONBITHI, JOKA3bIBAIOIINE JHUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

#Hi##Par###]lpmkenne  gacturp  BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHUS YaCTUIl C TeMIepaTypoi.

bpoyHoBckoe nBmxkenue, nuddys3us

2.3

B3anmoneicTBre YacTHI BELIECTBA: IPUTSHKEHUE U

OTTAJIKUBAaHHUEC

24

###Par### Arperatuoie COCTOSTHUS BEIECTBA:

CTpOEHHE rasos, JKUJIKOCTEN " TBEPIBIX




(kpucrauinyeckux) Teia.  B3aumocBsa3p  Mexny
CBOMCTBAMM  BEIECTB B  Pa3HbIX  arperaTrHbIxX

COCTOSAHUAX U UX aTOMHO-MOJICKYJISIPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIbI
[TpakTuyeckue pabOTHI:
#H##Par###0Onenka 1uaMeTpa aToMma METOJIOM PSIO0B (C
UCToNIb30BaHueM Gotorpaduit).

2.6 #HHPar###0neITel 0 HAONIONEHUIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
#HAHPar#H#OnbITl 10 OOHAPYXKEHHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHHUE. PaBHOMEpHOE u
' HEPaBHOMEPHOE JIBUKECHHE
###Par###Ckopocts.  CpenHsisi  CKOpPOCTb  IpH
3.2 HEPaBHOMEPHOM JIBH)KEHHMH. Pacuér myTw v BpeMeHH
JIBIDKCHUS
SBnenue uHepuuu. 3akoH MHepuuu. B3anmopeiicTBue
3.3 TeJ KaK MPUYMHA U3MEHEHUS! CKOPOCTH JABUKEHUS TEJl.
Macca kak Mepa UHEpPTHOCTH Teja
34 ###Par### InoTHOCTh BemecTBa. CBSI3b MIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIe 00BEMa BellecTBa
3.5 Cuita Kak XapakTepUCTHKA B3aUMOICUCTBUS TEN
36 Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuisl ¢
' MOMOIIbIO AMHAMOMETpA
3.7 #i#HPar#t#ABnenne tarorenus u cuia Tsokectu. Cuna
' TSKECTH Ha JpYrux IaHerax. Bec Tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJIbKEHUS U TPEHHUE IMOKOS.
' Tpenue B mpUpoje U TEXHUKE
3.9 ##HPar###CnoxeHne cui, HalpaBICHHBIX 10 OJHOU
' npsMoid. PaBHoIeCTBYIOIIAs CHIT
[TpakTrueckue pabOTHI:
3.10 OmnpezneneHue CKOPOCTH PaBHOMEPHOTO JABIIKEHHS

(mapuka B JKMJIKOCTH, MOJETH 3JIEKTPUYECKOTO




3.11

3.12

aBToMOOWIs W Tak pgainee). OmnpenencHue cpeaHen
CKOPOCTH CKOJIbXKEHHA Opycka WIM IIapuka 110
HAKJIOHHOM IulocKocTH. OrmpeneneHue IUIOTHOCTU
TBEépIOoro  Tema.  OmbITBL,  JEMOHCTPHUPYHOIINE
3aBHCUMOCTH pacTsuKeHus (aedopmaryin) NpyKUHbI OT
HOPUIOKEHHOW cuibl. ONBITEL, JAEMOHCTPUPYIOLIUE
3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHMSI OT Beca Teja U

XapakTepa COIIpHUKaCarOIIUXCA HOBerHOCTCﬁ

dusnuecKue BICHUS B IPUPOJE: IPUMEPHI JBHKEHUS C
Pa3IMYHBIMK CKOPOCTSIMHM B )KMBOM M HEXKMBOM IPUPOJIE,

HeﬁCTBHC CHJIbI TPCHUA B IIPUPOAC U TCXHUKE

TexHuueckue yCTpOﬁCTBaZ JUHAMOMCTP, HOAIIHUITHUKHU

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBépI[OI‘O tena. CrocoObl YMCHBIICHUS U

1 YBEJIMYEHUS TaBIICHUS
42 JlaBnenue rasza. 3aBUCUMOCTb [IaBJIEHHUS Tra3za OT
' 00BEMa, TeMIiepaTypbl
43 [Tepenada naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U
' razamu. 3akoH [lackains. [lHeBMaTHYeCKrE MallIMHbI
3aBUCHMOCTh JaBJICHUS OJKUAKOCTH OT TIyOWHBI.
4.4 [MuapocraTudeckuit napajiokc. CoobOmaromuecs
cocynbl. ['mapaBnnueckre MEXaHU3MBbI
Atmochepa 3emnu u aTtMocepHOe aBICHHE.
[IpuyuHBI  CymIeCTBOBaHHUS  BO3AYIIHOW  00OJOUYKH
4.5 3emuu. OmnpIT Toppuyennu. 3aBUCUMOCTh
atMOoc(hepHOTO JaBJCHUS OT BBICOTHI HAJl YPOBHEM
MOpst
A8 N3mepenne armocdepHoro aasneHus. [Ipubopsl ans
' U3MepeHHs aTMOCHEPHOTO AaBIICHUS
JlelicTBUE KUIAKOCTH W ra3a Ha IOIPYKEHHOE B HUX
4.7 Teno. BrelTamkuBaromasi (apxumenoBa) cuiia. 3aKoOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
4.9 [TpakTuyeckue paboOTHI:




4.10

411

HccnenoBanue 3aBHCHMOCTH Beca Te€la B BOJE OT
00béMa TOTPY)KEHHOH B IKUAKOCTH 4YacTH TeJja.
OmnpeneneHye BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH
Ha TeNo, NOTrpyKEHHOE B KUIKOCTh. I[IpoBepka
HE3aBHCUMOCTHU BBITAJIKUBAKOLIEH CUJIbI, IEUCTBYIOLIECH
Ha TEIO B JKHUAKOCTH, OT Macchl Tena. OIBITHI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb  BBITAIKHUBAOIICH
CHJIBI, ICHCTBYIOIICH Ha TEJIO B KUJIKOCTH, OT 00bEMaA
MOTPYKEHHOM B JKMIKOCTh YAaCTH Te€Ja U OT MUIOTHOCTH
xkuakoctu.  KoHCTpyupoBaHue — apeomeTpa WM
KOHCTPYMPOBAHUE JIOJAKM W  ONpeaerneHue  e€

pr3OHO,I[’LéMHOCTI/I

duzuyecknue  ABIEHUS B NPUPOAE:  BIUSHUE
atMoc(epHOro JaBJIICHHS Ha IKHUBOW  OPTaHU3M,

IJIaBaHUE PBIO

TexHUuYecKne yCTPOWCTBA: COOOIIAIOIINECS COCYBI,
YCTPOMCTBO BOJONPOBOAA, THAPABIMYECKUN Mpecc,
MaHOMETp, 0apoMeTp, BHICOTOMEDP, OPIIHEBON HACOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanunueckas paboTa
5.2 MexaHnueckas MOIIHOCTb
53 [TpocTble MexaHM3MBI: pblyar, OJOK, HaKJIOHHAas
' 1ockocTh. [IpaBusio paBHOBecHs pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe  mpaBwio»  MmexaHukd. Koadduuuent
5.5 MOJIE3HOTO  JedcTBUsA  MexaHu3MmoB.  IIpoctsie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTeHuumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunerndeckas sHeprus
58 ITonHas MexaHuyeckas 3HEprusl. 3aKOH U3MEHEHUs U
' COXpPaHEHHsI MEXaHUYECKOH dHEepruu
5.9 [TpakTrueckue paboTHI:




#HH#Par###Onpenenenue pabOThl CHIIBI TPEHHS TPU
PaBHOMEPHOM JIBIJKEHUU Teja MO TOPU30HTaJIbHOU
noBepxHocTU. MccnenoBaHue YyCiIOBUH paBHOBECUS
peruara. Mamepenue KIIJ[ HakIOHHOW TMJIOCKOCTH.

N3yuenue 3akoHa COXpaHEHUs MEXaHUYECKON SHEPrUuu

duznyeckue SABJICHHUS B npupoac: pbHaru B TCJIC

5.10
4eJI0BeKa
TexHuueckne YCTpOMCTBa: pbluar, MOABUMKHBIA U
5.11 HETOABUKHBIN OJIOKH, HAKJIOHHAS TIOCKOCTh, TPOCTHIE
MEXaHU3MbI B ObITY
8 KUIACC
Kox Kon
IIpoBepsiemble 3JIeMeHTHI COEePKAHUSA
paszeJia 3JieMeHTa
TEIUVIOBBIE ABJIEHUA
OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKOM
61 TEOpUU CTpOeHus BewiecTBa. Macca U pasMmepbl
' MoJieKyll.  OmbITEl, MOATBEPXKAAOIINE OCHOBHBIE
MOJIO’KEHUS MOJIEKYIISIPHOKHHETUYECKON TEOPUU
Mogenu TBEpPAOro, JKUAKOIO M Trazo00pa3zHOro
6.2 cocTosHu# BemecTBa. Kpucramimdeckue u amopdHbie
Tena
OOBsicHEHHE CBOMCTB ra30B, JKUAKOCTEH U TBEPIBIX TEI
0 6.3 Ha OCHOBE IIOJIOKEHUH MOJICKYISIPHOKHHETHYECKON
TEeopuu
6.4 CMaunBaHue U KaWUISPHBIE SIBICHUS
6.5 TemoBoe paclIupeHne U CKaTue
66 Temmepatypa. CBs3p TeMIepaTypbl CO CKOPOCTBIO
' TEIJIOBOTO ABM)KEHHUS YaCTHIL
Buytpennsis SHEPrusl. Croco6s1 W3MEHEHUS
6.7 BHYTPEHHEH HSHEPTHH: TeIulonepeaadya W COBEPIICHHE
paboTsI




Bunbt TEeIIoNepeIaun: TEIIONPOBOJHOCTD,

°8 KOHBEKLIHUS, U3IIy4YeHUE
KommuectBo  TemmnoTel.  YaelnbHas  TEIUIOEMKOCTh
6.9
BEILECTBA
TennooOMeH W TEIUIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIUIOBOTO Oananca
6.11 [InaBieHne u  OTBEpAECBaHME  KPUCTAIUIMUECKHUX
' BEUIECTB. Y Ae/IbHas TEIUIOTA IJIaBICHUS
[TapooOpa3oBanue u  KoHaeHcanusa. Vcnapenwue.
6.10 Kunenne. VYnenpHas Ttemiora mapooOpa3oBaHUS.
' 3aBUCHUMOCTh TEMIIEPATYPhl KUTICHUSI OT aTMOC(EPHOTO
JIaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJbHAas TEIJI0Ta CrOPaHUs
[Mpunmuner  pabotel  TermioBbix apurateneid  KITJ
6.15 TEIJIOBOTO JIBUraress. TernsoBble ABUraTeNIN U 3aliuTa
OKPYXarOIEei Cpebl
3aKOH COXpaHEHHUsS M TPEBPALICHUS DHEPrUU B
6.16
TEIUIOBBIX Ipolieccax
[TpakTudeckue paboOTHI:
H#HAHPar#H#0nbITL 10 OOHAPYKEHUIO JIEHCTBUS CHJI
MOJIEKYJISIPHOTO TMPUTSKESHHUS.
HHHPar###ONBITEl 10 BBIPALIMBAHUIO  KPUCTAJIOB
MMOBApPEHHOM COJIM WIIM caxapa.
6.17 #HHPar###0neITEI 0 HAOMIONEHUIO  TEIUIOBOTO

paCIIMpPEHHsI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.
###Par###OnpeneneHue naBIeHus BO3Iyxa B OalljloHe
HIIpUILa.

#HHAPar###0nbIThl, JEMOHCTPUPYIOUIUE 3aBHCHUMOCTD
JaBJICHUSI BO3[yXa OT ero o0bEMa W HarpeBaHUs WU

OXJIAXKACHUA.




###Par###1 IpoBepka TUIIOTE3bI JIMHEWHON
3aBUCHUMOCTH  JUIMHBI  CTOJIOMKA  JKHIKOCTH B
TEPMOMETPHUUECKOU TPYyOKE OT TeMIlepaTyphl.
###Par##HaOnronenne  W3MEHEHHWS  BHYTpPEHHEH
SHEPruM Tella B pe3yabTaTe TEIUIonepeaadyn U padoThl
BHEIIHUX CHUJI.

###Par###lccnenoBanue SBIEHUS TEIJIOOOMEHA TIPH
CMEIIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
#H#Par###OnpeneneHue KOJINYECTBA TETJIOTHI,
MOJIyUEHHOTO BOJION NHpH TEMJIO0OOMEHE C HarpeThbiM
METaJUTMYECKUM ITUITHHAPOM.

###Par#H#0OnpeneneHue  yAeIbHOM  TEMIOEMKOCTH
BEIIIECTBA.

###Par###lccnenoBanue mpoiecca HCIIapeHus.
#H#Par###OnpeneneHue OTHOCUTEIBLHON BIIAXKHOCTH
BO3/TyXa.

#H##Par###OnpeneneHue yAETbHON TEIUIOTHI

IIJ1aBJICHUA JIbAA.

6.18

6.19

®dwusndeckue SBJICHUS B TPHPOJC: IMOBEPXHOCTHOE
HATSDKCHHE W KalWUIAPHBIC SIBICHUS B TPHUPOJIE,
KPHUCTAIIJIBI B IPpUpO/Ie, n3nydeHrne ConHIla, 3aMep3aHue
BOJIOEMOB, MOpCKHE Opu3bl; 00pa3oBaHUE POCHI,

TyMaHa, uHesl, CHeTa.

TexHuueckne yCTpPOMCTBAa: KamWUIAPbl, NPUMEPHI
MCIOJIb30BAaHUsI KPUCTAIJIOB, KUAKOCTHBIN TEPMOMETD,
JaT4YUK TeMIlepaTypbl, TEPMOC, CHCTEMa OTOIJICHUS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPCHHCTO CrOpaHUs.

OJIEKTPUHYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpuzanus Ten. [[Ba posa dIeKTpUIECKUX 3apsiioB
B3aumMoneiictBue 3apspkeHHBIX Ten. 3akoH Kysona
7.2 (3aBUCUMOCTD CHJIbI B3aMMOJICHCTBHS 3apsKEHHBIX TEI

OT BEJIMYUHBI 3apsI/IOB U PACCTOSIHUS MEKIY TEIaMu)




DneKTpuuecKoe noJe. HanpspokéHHoCTb

7.3 anekTpuyeckoro mois. IlpuHnun — cyneprno3unuu
AIIEKTPUYECKUX I0JIel (Ha KaueCTBEHHOM YPOBHE)
Hocurenu »siaekTpuyeckux 3apsaoB. DJeMEHTapHbIN
7.4 anexkTpuueckuit 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUDJIEKTPUKHU
7.5 3aKOH COXpaHEHHsI SJIEKTPUUECKOTO 3apsiia
- ONEeKTpUYEeCKU  TOK. YCIIOBUSL  CYyLIECTBOBaHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHHKHM MOCTOSTHHOTO TOKa
HerictBus 3IIEKTPAYECKOTO TOKa (TeruioBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEeKTPUYECKUH TOK B
KUAKOCTAX M razax
- Onektpuueckas unenb. Cuia ToOKa. DJIEKTPUUECKOE
' HaIpsDKEHUE
29 ComnpoTHuBieHNE MPOBOJIHUKA. VY nenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 11 yJacTKa 1enu
[locnenoBarenpHOE W MapalieIbHOE COEIUHEHHE
7.11
MIPOBOTHUKOB
PaGota ¥ MOIIHOCTH ANEKTPUYECKOTO TOKA. 3aKOH
7.12
Jxoyna — Jlenna
213 DNEeKTpUYeCKHe IEeNU U MOTPEOUTENH SIEKTPUUECKOM
' sHepruu B ObITy. KopoTkoe 3ambIkaHue
[TocTostHHBIE MarHuThI. B3anmoselicTBre MOCTOSTHHBIX
7.14
MarHuToOB
MaruutHoe mnosie. MarHuTHoe mone 3eMIIM M €ro
7.15
3HAUYEHUE IS )KM3HU Ha 3emiie
216 OmnbiT Opcrena. MarHuTHOE TOJIE AIEKTPUYECKOTO
' ToKa. [I[puMeHeHne 371eKTPOMArHuTOB B TEXHUKE
217 [leficTBMe MAarHWTHOIO IOJISI HA MPOBOAHHUK C TOKOM.

BHGKTpOHBI/IFaTeJIB MMOCTOSIHHOT'O TOKa. MIcIiojIb30BaHue




AJIEKTPOJBUraTeIeN B TEXHUYECKUX YCTPOMCTBAX U HA

TpaHCHopTe
Oneitel  ®apanes.  SIBneHue  3IEKTPOMArHUTHON
7.18
unaykiuu. [Ipasuno Jlenna
DIIeKTPOreHepaTop. CriocoOsr MOJTyYeHUS
7.19 ANEKTPUYECKON  SHEPruu.  DJICKTPOCTAHIIMM  HaA
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
[IpakTuyeckune paboOTHI:
OnbIThI 110 HAOIIOICHUIO SJICKTPU3ALUH T MHIAYKIHEH
Y IIPU CONTPUKOCHOBEHHUH.
HcenenoBanue ACUCTBUSA DIEKTPUYECKOrO MOJSA HA
IIPOBOJAHMKH U TUDJIEKTPUKU.
C6opka u mnpoBepka pabOTHI 3JIEKTPUUECKON Ienu
MOCTOSIHHOT'O TOKA.
W3mepeHue u peryJmpoBaHHue CUIIbI TOKA.
W3mepenue u peryivpoBaHHe HalPsHKEHUS.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKa, HAYLIETO
4yepe3 PE3UCTOp, OT CONPOTUBIEHUS PpE3UCTOpa U
HaIpsDKEHUS Ha pe3UCTOpE.
290 OnbIThI, J€MOHCTPUPYIOILIHE 3aBUCHUMOCTh

AJIEKTPUUYECKOTO CONPOTUBICHHUS MPOBOJHHUKA OT €ro
JUIMHBI, TUTOIIA/IA TIONIEPEYHOT0 CEYECHUsI U MaTepuana.
[TpoBepka mpaBMiIa CIOKEHUS HANPSDKEHUH TIpH
MOCJIEZIOBATEIbHOM COEAMHEHUU [BYX PE3HUCTOPOB.
[TpoBepka mpaBuiia UIst CUIIBI TOKA TPU MapaJLIeITEHOM
coeMHEeHUu pe3uctopoB. OmpeneneHue  padbOTHI
NIEKTPUYECKOTO TOKA, HUAYLIETO YEpPE3 PE3IUCTOP.
OnpeneneHre MOUIHOCTU — 3JEKTPUUECKOTO  TOKa,
BBIJIEIISIEMOM Ha pesucrope. Uccnenosanue
3aBUCUMOCTH CHJIBI TOKA, UAYILET0 Yepe3 JaAMIIOUKY, OT
HanpspkeHus Ha Hell. Onpenenenne KIIJ[ narpeBarens.
Uccnenosanue MAarHUTHOTO B3aMOIEHCTBUA

IIOCTOSAHHBIX MArHHUTOB. I/IzyquI/Ie MAargsuTHOI'O IIOJIA




MNOCTOAHHBIX MArLuTOB TIIpU HUX OGT:GI[I/IHGHI/II/I n
paznenenun. MccnenoBanve 1eUCTBUS JIEKTPUUECKOTO
TOKa Ha MarHuTHYIO CTpEJIKY. OnbITHI,
JEMOHCTPUPYIOLIINE 3aBUCUMOCTh CUJIBI
BSaHMOHeﬁCTBHH KaTyliKy ¢ TOKOM U MarouTa OT CHJIbL
TOKAa M HAIpaBJICHHs TOKa B Karymke. l3ydeHue
JIEMCTBUSI MAarHUTHOIO TOJII HA MPOBOJHUK C TOKOM.
Konctpynposanue u U3y4EHUE paboThI
BJIEKTPOABUTATEISA. N3smepenne KII
ANEKTPOJIBUTaTe€IbHON  yCTaHOBKU.  OmNbBITBI 1O
HCCIIE0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON
WHAYKIMU: HCCIICIOBAHUE W3MEHECHHH 3HAYCHHUS U

HaIlpaBJICHHUA UHAYKIIMOHHOT'O TOKa

®duznyeckue SABICHUSA B IpUupoac: OSJICKTPHUYCCKHUC

SABJICHUA B aTMOC(bepC, QJICKTPHUYCCTBO  JKHUBBIX

7.21 OpraHW3MOB, MAarHUTHOE TI0JIe 3eMIIH, Ipeiid MOIF0COB,
POJIb MATHUTHOTO TIOJIS TSI )KU3HU Ha 3eMJie, TIONISpHOe
CUSIHUE
TexHUYeCKHEe YCTPOICTBA: SIEKTPOCKON, aMIEpMETp,
BOJILTMETP, PEOCTAT, CYETUMK IIEKTPUUECKOM SHEPTHUH,
799 AJIEKTPOOCBETUTENIbHBIE TPUOOPBI, HArpeBaTeIIbHBIC
. AIEKTPONPUOOPHI (mpuMepsI), AJIEKTPUYECKUE
MPEeIOXPAaHUTENH, DIIEKTPOMArHUT, DJEKTPOJBUTATETH
MOCTOSTHHOTO TOKa, TE€HEPaTop MOCTOSHHOTO TOKa
9 KJIACC
Kon Kon
[TpoBepsieMbIe AIIEMEHTHI COACPKAHUS
pasnena DJIeMEHTAa
MEXAHWYECKHME SIBJIEHM I
8 8.1 Mexanndeckoe ABWXKEHHE. MarepuaibHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCUTENBLHOCTh MEXAHUYECKOT'O JIBMIKCHUS




8.3

PaBHOMEpHOE NIPSIMOJIMHEWHOE ABUKEHUE

#H#Parf#HHepaBnomepHoe IIPSIMOJINHENHOE
8.4 nBrkeHue. CpellHsas 1 MTHOBEHHAs! CKOPOCTh Tella MU
HEPaBHOMEPHOM JIBUKECHUU
8 VYcekopeHue.  PaBHOYCKOpEHHOE — NPSMOJIMHENMHOE
° JBUOKEHUE
8.6 #H#Par###CBo00o1H0e nanenue. OnbiTel I anmuies
###Par###PaBHOMEpHOE IBIKEHHUE IO OKPYKHOCTH.
8.7 [Tepuon u vactota oOpamenus. JlnnelHas u yriosas
ckopoctu. LlenTpocTpemMuTenbHOe yCKOpeHue
8.8 ITepssiit 3akoH HproToHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 HiHPar#t#H## [puHIMIT CyTIEpIIO3UITUN CHIT
8.12 Cwuia ynpyroctu. 3akoH ['yka
#HH#Par###Cunia TpeHus: CUila TPEHUS CKOJbXKEHUS,
8.13 CHJIa TPEHHUSI TTOKOS, IPYTHE BUABI TPEHHS
#H##Par###Cuna TsDKECTH M 3aKOH  BCEMHPHOTO
514 TATOTEHUS. Y CKOPEHHE CBOOOIHOIO MaCHUS
IBwxkenne nmaner Bokpyr Connna.  Ilepsas
515 KOCMHYECKasi CKOpocTb. HeBecoMOCTh 1 meperpys3ku
516 PaBHOBecue MarepuasbHOM TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
H###Par###PaBHoBecHe TBEPIOTO TeJa ¢ 3aKPEIIEHHOM
847 OChI0 BpameHust. MomeHT cuiibl. LIeHTp TskecTn
8.18 Nmmynsc Tena. 3menenue umyibca. UMmyabsce cuitsl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HH#HParf##PeakTUBHOE IBI)KEHUE
8.21 Mexanunueckas paboTa U MOIIHOCTb
99 Pabota cunm TskecTH, ymnpyroctd, TpeHus. CBs3b
8 SHEPTUH U PabOTHI
823 [TorennuanbHass »Heprus Tena, MOAHATOTO HAaj

MOBEPXHOCTHIO 3eMJIU




8.24

IToTreHumanbpHas YHEPrUs CKATOU NMPYKUHBI

8.25

8.26

8.27

###Par###Kunetnueckas  sHeprus. Teopema o

KUHETHYECKOW YHEPTUN
###Par###3akoH coXpaHeHUsS] MEXaHUYECKOU SHEPTUH

[TpakTuyeckue paboOTHI:

Omnpenenenne cpeHel CKOPOCTH CKOJIbXKEHUs Opycka
WIA JIBUKCHUS IIapUKa MO HAKIOHHOM IUIOCKOCTH.
Onpeznenenne yCKOPEHUs Tella IPU PaBHOYCKOPEHHOM
JIBMDKCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMCHH IIPH
PaBHOYCKOPEHHOM  JIBUKCHHHM 03  HadalbHOM
CKOpOCTH.

[TpoBepka THIOTE3BI: €CJIM TPU PABHOYCKOPCHHOM
JBKCHUH 0€3 HAYaTbHOW CKOPOCTH ITYTH OTHOCSITCS
KaK psJl HEYETHBIX YHCEJ, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKH BPEMEHH O[THAKOBBI.

HccnenoBanue 3aBUCHMOCTH CUJIBI TpPEeHUS
CKOJIBKEHUST OT CHJIBI HOPMAIBLHOTO JIaBJICHUS.
Onpenenenne KodpGUIUEHTa TPEHUS CKOJbKEHUS.
Onpenenenne KECTKOCTH TpYXHUHBL. OnpenencHue
paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHUU
TeJa MO0 TOPU3OHTAIBHON MoBepxHOCTH. OmpeneneHne
paboThl CHIIBI YIOPYrOCTH TMpPH MOABEME Tpy3a C
WCIIOJIb30BAHNEM  HETIOJBHKHOTO W TOJBHIKHOTO

0JIOKOB

8.28

du3nyeckue SIBICHUS B Ipupoac: MpPHUIIMBEI U OTJIIUBEI,
JABMKCHUC INIIAHCT Conaeynoi CHUCTCMbI, PCAKTUBHOC

JABVKCHUC )KMBBIX OPTaHU3MOB

8.29

TexHuueckne yCTpPOWCTBA: CIOUAOMETpP, JAaTYUKHU

MMOJIOKCHUA, paACCTOAHNA U YCKOPCHU A, PAKCTLL

MEXAHNWYECKUE KOJIEFAHHMA 1 BOJIHBI

9.1

KonebarensHoe JIIBUKECHUE. OCHOBHEIE
XapaKTEPUCTHKH  KOJcOaHWii: MepHoja, dacToTa,

aMILIMTyaa




9.2

MaremMatnyeckuii M IPYKUHHBIA ~ MAasTHUKH.
[IpeBpamienre  sHepruM  IOpuU  KoJeOaTEIbHOM

JIBIDKCHUN

9.3

9.4

9.5
9.6

9.7

3aryxatomue kosnebanus. BeiHyxkaeHHbsie KoiaeOaHus.

Pe3onanc

Mexanuyeckue BOJHbBL. (CBOHCTBa MEXaHMYECKHX
BoiH. lIpomosnbHble M momnepedyHsle BOJIHBL. JlIMHA
BOJIHBI W CKOPOCTb €€  pacnpoCTpaHEHHUS.
MexaHnuyeckue BOJHBI B TBEPJIOM TeJ€, CEHCMUYECKHE
BOJIHBI

3Byk. [’ pomMKkoCTb 1 BbICOTa 3ByKa. OTpaskeHUE 3ByKa
WHudpa3Byk U yIbTpa3ByK

[TpakTuyeckune pabOTHI:

OnpeneneHve 4acToTbl W Iepuojaa  KoseOaHHi
MaTEMaTUYECKOI0 MasiTHUKA.

OnpeneneHve 4acToTbl W Iepuojaa  KojeOaHMi
NPYXKUHHOI'O MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHoJa KojeOaHMi
MOJIBEIIEHHOT0 K HHUTU Tpy3a OT JJIMHBI HUTH.
HccnenoBaHue 3aBUCUMOCTH TepHoJa KojeOaHMi
NPYKUHHOTO MasTHUKAa OT Macchl rpysa. [Iposepka
HE3aBUCHUMOCTH  IlepHoja  KoiebaHMH  Ipy3a,
MOJIBEILIEHHOTO K HUTH, OT MacChl rpy3a U KECTKOCTHU
npyxuHbel. V3MepeHue  ycKopeHuss CBOOOJHOTO

naJieHus

9.8

du3nuecKkue SABJICHUS B IprUpoOAc: BOCIIPHUATHUEC 3BYKOB
JKUBOTHBIMH, 3CMIICTPSICCHUC, ceiicMUYecKue BOJIHBI,

IIYHaMH, 3XO0

9.9

TexHu4eckne yCTpOMCTBA: 3XOJIOT, HCIIOJIb30BaHUE

yABTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10 10.1

aJ'IeKTpOMaFHI/ITHOC I10JIC. BHCKT‘pOMaFHI/ITHBIe BOJIHBI.

CBolicTBa AJIEKTPOMArHUTHBIX BOJIH

10.2

IIIxana 31€KTPOMarHUTHBIX BOJIH




10.3

10.4

10.5

10.6

DnekrpoMarHuTHas npupoaa cBera. CKOpocTh CBeTa.

BoiiHOBEIE CcBOIiCTBa cBETA

[TpakTrdeckre padOTHI:

W3ydeHrne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOHMIIBHOTO TeedoHa

®dusnyeckue SBJICHHS B HPHPOJE: OHOJIOTHMYECKOE
IENCTBHE  BHOUMOTIO, yIbTPaQUOIETOBOTO |
PEHTTEHOBCKOTO M3 TyYCHHIMA

Texuuueckue YCTPOKCTBA: HCIIOJIb30BaHHUE

SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOM CBSI3U

CBETOBbBIE ABJIEHUA

111
11.2

11.3

JlyueBas monens cBera. MicTouHuKHU cBeTa
[IpssmonuHEeitHOE pacpocTpaHeHHe CBEeTa

Otpaxxenue cBera. [lmockoe 3epkano. 3akoH

OTpaAXXCHUA CBETA

11.4

115

11.6

11.7
11

[Tpenomnenue cBera. 3aKkOH MPEIOMIICHHS CBETa.

ITostHOE BHYTpEHHEE OTpaKEHHUE CBETA

JIunza. Xop stydeii B IMH3e

Onrtuueckasi cucreMa ¢oToanmapara, MEKPOCKONa U
TeJecKoIa

['maz kak omnrTuyeckas cCHCTEMa. EJ'II/I30pyKOCTB u

JAJIbHO30PKOCTh

11.8

11.9

Pasnoxxenue Genoro ceera B ciekTp. OnbIThl HhtoTOHA.

CrnoxxeHne CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/I}I CBCTa

[TpakTuyeckue paboOTHI:

###Par###lccnenoBanue 3aBUCHUMOCTH yriia
OTpa’Ke€HHs CBETOBOT'O JIy4ya OT yrIJjia MajeHusl.
###Par#Ht#113yuenne xapakTepUCTHK H300pa’keHus
npeaMeTa B INIOCKOM 3epKajie.
#H#Par###1cciienoBanre 3aBUCUMOCTH yria
NpPEJOMJICHUSI CBETOBOTO JIyya OT yIja MaJeHUs Ha
TPaHHULIE «BO3/IYX — CTEKIIO.

#i#Par###lonyuenne M300paKeHUH C  TMOMOIIBIO

coOMparoIe TUH3HI.




###HPar##Onpenenenne (HOKyCHOrO pacCTOSIHUS U
ONTUYECKOH CUJIBI COOMparOILel INH3BI.
HHHPar###OnbITEl IO pa3NioKeHUIO OeJoro cBeTa B
CIEKTP.

H#AH#Par####OnbITEl 10 BOCIPUSATUIO 1[BETA MPEAMETOB

IpU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUITBTPHI

du3nyeckue IBICHUS B npupoac: 3aTMECHUA COJ'IHHa u

11.10 JlyHBI, IIBETa TEJ, ONTUYECKUE SIBJICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
1111 TexHuueckue  yCTpOMCTBAa:  OYKHM,  MEPUCKOI,
' ¢doToamnmapar, ONTHYECKUE CBETOBOIbI
KBAHTOBBIE AABJIEHU A
191 OmnbiTel Pesepdopna u mmanerapHas MoJenb aroma.
' Mogens aroma bopa
s Hcnyckanue W MOIJIOIIEHHE cBeTa aToMoM. KBaHTHI.
' JInnenyaTeie CIIEKTPBI
12.3 PagnoaktuBHOCTH. Anb(da, OeTa- 1 raMma-u3TyyeHHs
194 Crpoenue aromHoro sapa. Hyknonnas wmonens
' aTOMHOTrO sapa. M30Tomnsl
125 PannoaktuBHble npeBpaienusd. [lepuoa nmonypacnaga
' ATOMHBIX sJEP
126 S nepuble peakuny. 3aKOHBI COXPaHEHUS 3apsI0BOTO U
12 ' MacCOBOI'0 YHCET
OHeprusi CBsS3W aTOMHBIX sijep. CBsA3b Macchl U
12.7
SHEPTUH
128 Peakuun cunTe3a u geneHus sjaep. McrouHuku
' sHepruu CosHIA U 3BE3]
12.9 SlnepHas oHepretuka. [lelicTBMEe pagMOAKTHBHBIX
' W3JIY9CHHUI Ha )KUBBIC OPTaHU3MBI
[TpakTrueckue paboTHI:
HaGmioieHne CHOMIHBIX W JIMHEWYATBIX CIEKTPOB
12.10 W3ITy9CHHS.

I/ICCHGIIOBaHI/IC TPCKOB: U3MCPCHUC DHCPIUHU YaCTHIIbI

110 TOPMO3HOMY ITyTH (TI0 poTorpadusim).




W3mepenue paanoakTuBHOTO hoHa

@usznueckue sBJICHUS B IPUPOJE: €CTECTBEHHBIN

paZioaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 PaaMOaKTUBHOE W3JIyYEHHUE MPUPOAHBIX MUHEPAIIOB,
NEHCTBUE DPATMOAKTUBHBIX H3Iy4YEHUH HA OpraHu3M
4eJI0BeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,I[I/IBI/I,HyaJ'ILHHﬁ AO3UMETP, KaMEpa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0a30BOr0 ypOBHSI 0CBOEHHMSI OCHOBHOI 00pa30BaTe/bHOM
NporpaMMbl OCHOBHOI0 00111ero odpa3zoBanust Ha ocHoBe PI'OC

[lonumanue ponu QU3MKM B  HAYYHOW  KapTUHE  MHUPAa;
c(OPMUPOBAHHOCTh 0a30BBIX TPEICTABICHUNA O 3aKOHOMEPHOM
CBSA3U U NI0O3HABAEMOCTH SIBJICHUM MPUPOJIBI, O POJIU HKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymoomeil pomu (GUMKA B Pa3sBUTHU
€CTECTBEHHbIX HAyK, TEXHUKH U TEXHOJOTHil, 00 53BOJIOIUU
(u3HYECKUX 3HAHWHA U UX POJH B LEJIOCTHOW €CTECTBCHHOHAYYHOM
KapTUHE MHpa, O BKIAJE€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHNE TPOIIECCOB OKPYKAFOIIETO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTHH

3HaHUS O BUAAX MaTepuM (BEIIECTBO U IOJIE), O JBWKEHHH Kak
crocobe CyIecTBOBaHMS MaTepuH, OO0 AaTOMHO-MOJIEKYJISIPHOMN
TEOPUM CTPOEHHs BEIECTBa, O (U3NYECKOH CYLUIHOCTH SIBJICHUI
IIpHUPOALI (MexaHI/ILIeCKI/IX, TCIJIOBBIX, OJCKTPOMArHUTHBIX H
KBAHTOBBIX); yMEHHE pa3nyaTh SBJICHUS II0 OIMUCAHHUIO UX
XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX
JaHHOE (U3UUECKOE SIBJIEHHE; YMEHHME paclio3HaBaThb MPOSBICHHE
HU3YUYCHHBIX (1)PI31/I‘-IGCKI/IX SIBJICHUI B OKpYyXaromeM MHUPE, BBIACIIAA

WX CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH )

Brnanenue ocHoBaMM MOHSATUHWHOTO ammapara U CHUMBOJIUYECKOTO
sI3pIKa (PM3UKU U UCIOJIH30BAHHUE UX NI PEIeHHUs YU4eOHBIX 3a7ad;
YMEHHE XapaKTepU30BaTh CBOWCTBA TeN, (PU3WUYECKHE SIBICHUS W

MPpOLECChI, UCITIOJIB3YH (I)yHI[aMeHTaJ'ILHLIC 1 OMIIMPHUICCKUC 3aKOHLBL

YMeHHue OIMCHIBATh HU3YYCHHBIC CBOMCTBA Te€l U (I)I/I3I/I‘-ICCKI/Ie

ABJICHUA, UCITIOJIB3YsL (bHSquCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAy4HOTO IIO3HAHUS C Y4ETOM
coOuroIeHHst TpaBui1 0€30MacHOro TpyAa: HabIroAeHnEe (PU3NUECKUX

SIBJICHUU:




YMEHHUE CaMOCTOSTEIBHO COOUPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY
13 JTaHHOTOo Habopa 00OpYyAOBaHUS 110 HHCTPYKIIMHU, ONUCHIBATh X0/
OTIBITA U 3aIHUCHIBATH €0 PE3yJIbTAThI, (POPMYITHPOBATH BBIBOKI;
IIPOBEICHUE TPSAMBIX M KOCBEHHBIX M3MEpeHHH (pu3nuecKux
BEJIMYUH: YMEHHUE IUIAHUPOBATH H3MEPEHUS, CAaMOCTOSATEIBLHO
coOupaTh AKCIEPUMEHTAIBHYIO YCTAaHOBKY II0O MHCTPYKIIMH,
BBIYUCIIATh 3HAYECHHUE BEJIMYMHBI M AHAJIU3UPOBATH I10JIYyYEHHBIE
pe3ysbTaTel ¢  Y4ETOM 3aJaHHOM IIOTPEIIHOCTH  Ppe3yJIbTaTOB
U3MEPECHU;

IIPOBEJICHUE HECIOXKHBIX OKCIIEPUMEHTAJIBHBIX MCCIEAO0BaHUM;
CaMOCTOSITEJIbHO COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M
IIPOBOAUTH  HCCIENOBAaHUE 10  MHCTPYKLUH, IPEACTABIATH
MOJTyYCHHBIE 3aBHCUMOCTH (DPM3NYECKUX BEIIMYHMH B BUJE TAOIUI] U
rpaduMKOB, YYUTBHIBATh IOTPEIIHOCTH, [JeJlaTh BBIBOJABI IO

pe3yJibTaTaM HCCIeA0BAHUS

[lonnmanue  XxapakTepHbBIX CBOWCTB  (U3MYECKUX  MoOAeel
(MaTepuanbHasi TOuka, abCOIIOTHO TBEP/IOE TEJIO0, MOJEIU CTPOCHHUS
ra3oB, JKUJIKOCTEM M TBEPABIX TeJ, IJIAHETapHas MOJENIb aToMa,
HYKJIOHHAasi MOJIelb aTOMHOI'O ]pa) U YMEHUE MPHUMEHATh UX UL

00BsICHEHUS] PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh (PU3UUYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM
YUCJIE U B KOHTEKCTE CHUTYyallM IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBIABIISATh IPUYUHHO-CIIEICTBEHHBIE CBSA3H
U CTPOUTH OOBACHEHHE C ONOpOW Ha MH3Y4YEHHBIE CBOICTBa
¢bu3nueckux SBICHUM, (U3MUECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOJENIN

YMeHnne pemath pacu€THble 3amauu (Ha 6aze 2 — 3 ypaBHEHHUN),
WCTIONB3YSl 3aKOHBI U (POPMYJBI, CBS3BIBAIOIIME (PUIUUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KPATKOC€ YCJIIOBHEC 3alaayH,
BBISIBJISITH HENOCTAIOIINE JaHHBIC, BRIOUPATH 3aKOHBI M (POPMYIIBL,
HEOOXOUMBIE TSI €€ PeIIeHHUs, UCTIOJIB30BATh CIIPABOYHBIC JJAHHEIE,
IpOBOAUTDH paC‘-IéTI:I U OIICHUBATL PCAJIMCTUYHOCTL ITOJTYYCHHOI'O
3HaueHUs (PU3NUEeCKON BETMUUHBI; YMEHHE ONPEAEIATh Pa3MEPHOCTh

(bu3nYecKoil BETMUNHBI, TOJYYEHHON NP PEIICHUH 3a/1aun




YMeHue XxapakTepu3oBaTh MPUHLMUIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCIIE€ OBITOBBIX MPUOOPOB, U MPOMBIILICHHBIX
TEXHOJIOTMYECKHUX MPOIIECCOB MO UX OMKUCAHUIO, UCIIONB3YS 3HAHUSA O
CBOMCTBaxX (PM3MUYECKUX SIBICHUW U HEOOXOAMMBbIE (PU3NYECKUE

3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (U3WYECKUX SBICHHUSX B
MOBCETHEBHOM O KM3HU sl oOecrieueHHss OE30MacHOCTH HpHU
oOpamieHUH ¢  OBITOBBIMH  NPUOOpaMHU W TEXHUYECKHUMHU
YCTPOWCTBaMHU, COXpPAHEHHs 3I0pOBbsi M COOJIONEHHS HOPM
9KOJIOTMYECKOr0 TOBEIEHHUS B OKpPYXKAIOWICH cpene; NMOHHMaHHE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIKCHHH (PU3MKM M TEXHOJOTUH

IJId palqMOHAJIBHOTO IMPUPOAO0IIOJIBb30BAHUSA

11

OneIT TIOHMCKa, TIPEOOpPa3OBaHUS W TIPEACTABICHUS WHGOPMAITUU
(bU3MYECKOTO COIepXKaHUS C HCIOJIb30BaHHEM HWH(GOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTh
MOJIy4eHHOW WH(GOpMAallMd HAa OCHOBE HMEIOIIUXCS 3HAHUHA U
JOMOJTHUTEIbHBIX ~ MCTOYHUKOB; YMEHHWE HCMHOJIb30BAaTh MPHU
BBITIOTHEHUH Y4YE€OHBIX 3aJaHUl HAYYHO-TIOMYJISIPHYIO JINTEPATypPy
(hU3UYIECKOTO CONEPIKAHMS, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI CETH
WNurtepner; Biamenue 0a30BBIMM HaBBIKAMU MPeoOpa3oBaHUs
vHpOpMallUd W3 OJHOW 3HAKOBOM CHCTEMBI B JAPYTYI0; YMEHHE
CO3/1aBaTh COOCTBEHHBIE NMUCHMEHHBIE M YCTHBIE COOOIEHUS Ha

OCHOBC I/IH(bOpMaIII/II/I U3 HECKOJBKHUX UCTOYHHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBbBIX HA OI'D
1O ®U3UKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 MEXAHUWUYECKUE SBJIEHUA
11 Mexanuueckoe JBWkeHue. MarepuanpHas Touka. Cucrema orcyéra.
' OTHOCUTENBHOCTD IBHKEHUS
PaBHOMepHOE 1 HepaBHOMEpHOE aBUkeHHEe. Cpeanss ckopocTs. Popmyna ams
1.2 BBIYKCIICHUS CpeHEH ckopocTu: V = Sft
PaBHOMepHOE MpsMONUHEITHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJMHATHI TEJa OT
BPEMEHH B CIIy4ae paBHOMEPHOTO IPSIMOJIMHEUHOIO IBUKECHHUS:
13 xX(#)=x,+vt
I'padvku 3aBUCUMOCTH OT BpPEMEHHU Ui MPOEKIHH CKOPOCTH, MPOEKIUU
MepeMENIeHUs, IyTH, KOOPAWHATBI IIPH PABHOMEPHOM IPSMOJIMHEHHOM
JBYKEHUH
3aBUCUMOCTh KOOPJIMHATHI Tela OT BPEMEHU B Clyyae PaBHOYCKOPEHHOTO
pr[MOJ'II/IHGI\/'IHOFO JBHKXCHUA:
2
Sl =vy #f+ay= ;
2
@opMyInbl A MPOEKLUMHU TMEPEMEIICHUs, NMPOEKLUUU CKOPOCTH M MPOCKIMH
YCKOPEHHUS TTPU PABHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBUKECHHU:
2
14 .sx(a‘)=vﬁx-r+ax-%~
U.r('f) =Upy T4, L,
a, (1) =canst,
szz - le: =la.s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JUIS IMPOEKLUUH YCKOPEHHs, MPOEKLIUU
CKOPOCTH, IIPOEKIHUMU IIEPEMEIIEHNUA, KOOPIWHATHI IIPU PaBHOYCKOPEHHOM
HpHMOHHHeﬁHOM JABUXXCHHNU
CBoboanoe nanenue. @opmysbl, OMHUCHIBAIONIUE CBOOOIHOE MAJICHUE Tea 0
15 BEPTUKAIM (IBY)KCHHE TeJla BHU3 WM BBEPX OTHOCUTEIHHO TMOBEPXHOCTH
3emin). ['paduku 3aBUCMMOCTH OT BpEMEHHM JJIsl TPOCKIUH YCKOPEHUS,




MMPOCKIHUU CKOPOCTHU M KOOPAHWHATHI IIpU CBO6OI[HOM nmaaCHuM TCj1a II0

BEPTHUKAIN
CKopocTh paBHOMEPHOTO [BKKEHHS Tela MO OKpyxHocTu. Hampapnenue
CKOpPOCTH.

dopmyna A BBIUUCICHHUS] CKOPOCTU 4epe3 PajnyC OKPYKHOCTH W TMEPHOJ

oOpareHus:
2nR
L=
T

HeHTpOCTpeMI/ITeJ'IBHOG YCKOpPCHHUC. HaHpaBJIeHI/Ie HECHTPOCTPEMHUTCIILHOI'O

1.6 yckopeHusi. @QopMyiia 1l BBIYUCICHHS] YCKOPEHUS:
2
a. - L
"R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpaICHUS:
V= 1
T
Macca. I1notHocts Bemecta. @opmyna i BBIYUCICHUS IIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTtopHas pusndeckas BenuurHa. CloxxeHue cui
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroTOHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPA CHIIbI, IEHCTBYIOIIEN
Ha TEeJIo
B3anmopeiicteue ten. Tperuit 3akoH HeroTona:
1.11 F. 21 7 _Fl—>2
112 Tpenue nokos U TpeHue ckoibxkeHus. Gopmyia Uit BBIMUCICHUS MOLYJISI CUJIBI

TPCHUA CKOJIBXXCHUA:




Hedbopmanus Tenma. Ympyrue u Heynpyrue aedopmaruu. 3aKOH YIpPYrou
nedpopmanuu (3axoH ['yka):

1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHMUS:
My - M4
F=G.-—L1_2
R
Cuna 1spKecTd. Y CKOpeHHe CBOOOIHOTO MaACHHUS.
1.14
®opmyna A BBIYMCICHUS! CHIIBI TSDKECTU BOJIM3M moBepxHocTu 3emuu: F =
mg.
JBwxkenue mnanet Bokpyr Comnnna. [lepas kocMuueckasi CKOpOCTb.
HesecomocTs u neperpysku
Nwmnynbe Tena — BekTopHas pu3nyecKasi BeIMYUHA.
1.15 p=mi
Nmnynbe cuctemsl Ten. M3menenne uMiysnbsca. IMIynbC CUIbl
3aKOH COXpaHEHUs UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TE:
1.16 P=myU iUy =const
PeaxkTnBHOE ABMKEHIE
Mexanunueckas padota. @opmMyra /il BEIYUCICHHS paOOThI CHJIBI:
A=Fsoosa
Mexannueckass MOIITHOCTE:
1.17
A
N==
I
Kunernueckas n noreHuuanbHas sHeprusa. Gopmyina J71si BBIYUCICHUS
KUHETUYECKON DHEPIUU:
1.18




Teopema o0 kuHeTHUecKOU dHeprun. Popmyra s BEIYMCICHUS
MIOTEHLIMAJIbHOW YHEPIUH TeNa, OIAHATOTO

HaJ 3eMIIEH:

E,= mgh

Mexanuyeckas dHEeprus:

E=E;+E p
1.19 o
3aKOH COXpaHEHUs1 MEXaHUYeCKOM 3Heprun. @opmyiia Jisl 3aKOHA
COXpaHEHHUs MEXaHWYECKOW YHEPTUU B OTCYTCTBHE CHII TpeHus: E = const.
[IpeBpaiiieHue MEXaHMYECKOW SHEPTUHU MPU HATUYMUU CUIIbI TPEHUSL.
[IpocThie MexaHU3MBbI. «30JI0TOE MTPABUIIO» MEXAHUKH.
Peruar. Moment cuisr: M - Fl.
VYcnoBue paBHOBECHS pbluara:
M +M,+..=0
1.20
[TonBwxHbIN 1 HenoABWXKHBINH 00ku. KIT/] mpocThix MexaHH3MOB,
n= A‘E[ME:&HE.H
A‘S&TIMHH
JlaBiieHure TBEPAOTO TENa.
®opMyia 17151 BBIYMCIICHHS 1aBJICHHS TBEPIOIO Tena:
_F
Prs
191 JaBnenue raza. ATMocepHOe TaBiIeHHUE.
I'mapocTaTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
dopMmya 17151 BEIYUCICHHS] TaBJICHUS] BHYTPH KUIKOCTH:
DP=pgh+p,
1.22 3akoHn [lackans. ['mapaBnuueckuii mpecc
3akoH Apxumena. dDopmyna s ONpPENESICHUS BbITAJKUBAIOUIEH CHJIBI,
1.23 JEUCTBYIOIIEH Ha TEJIO, OTPYKEHHOE B KUIAKOCTD WM I'as3:

F_&m. =pgv




Ycaopue miaBanus teia. IlnaBanue CYZA0B 1 BO3AYXOILIaBAHUEC

1.24

Mexannueckue KoseOaHus. AMIUTUTYJa, TMEPUOJI W YacTOTa KOJeOaHUH.

dopmyra, CBSI3BIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.25

1.26

1.27

1.28

MareMatnueckuii UM INpYKUHHBIA MasTHUKH. [IpeBpaiieHue sHepruu mpu

K0J1€0aTeIbHOM ABMKEHUHU
3aryxatomue kojebanus. BeinykaeHnbie konebanus. Pezonanc

MexaHU4YeCcKHUe BOJIHEI. HpOI[OJ'ILHLIe H IIOIICPCUHBLIC BOJIHEI. HJ'II/IHa BOJIHBI U

CKOPOCTb PaCIpOCTPAHCHUS BOJIHBI:

L=v-T

3By1(. rpOMKOCTB " BBICOTA 3BYKa. OTpa)KeHI/Ie 3By1(0B01>i BOJIHBI Ha I'paHUIC

nByx cpen. MHdpa3Byk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3Mepenne cpeaHel IMIOTHOCTH BEIIECTBA; APXHUMEAOBOM CHUIIBI; KECTKOCTH
NPYXKUHBL; KO3(POUIMEHTa TPEHUS CKOJIbXEHUS; pabOThl CUIIBI TPEHHS, CUJIbI
YOPYTrOCTH; CPEIHEH CKOPOCTH JABWKEHHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHusi Opycka MpH JIBM)KEHUH MO HAKJIOHHOM IIOCKOCTH; 4YacTOThl M
nepuoja KojeOaHW MaTeMaTHMYeCKOro MasTHUKA; 4YacTOThl M Iepuoja
KoJieOaHUH MPYXMHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICHCTBYIOIIErO Ha phlyar;
paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a C MOMOIIBI0 HEMOJBUKHOIO
6110Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ MOMOILBIO OBHKHOTO
OJ10Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMa MOrpyKEHHOH
YacTH TeJla U OT INIOTHOCTH KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJITBI
OT MAacChl TeJIa; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO JTABICHUS U
OT poJia MOBEPXHOCTH; CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B IPYKUHE, OT CTENIEHU
nedopmaru Npy>KUHbI; YCKOPEHUs: Opycka OT yrila HaKJIOHa HalpaBJIsoLIei;
nepuoja (4acToThbl) KoJieOaHU HUTSIHOTO MasgTHUKA OT JJIMHBI HUTH; TIepruo/ia
KoJIeOaHUH TPYKUHHOTO MasiTHUKAa OT MaccChl rpy3a U KECTKOCTU MPYKUHBI,
HCCIIeIOBAaHNE HE3aBUCUMOCTH MepHoJa KoJeOaHUl HUTSHOIO MasiTHUKA OT

Macchl rpy3a. [IpoBepka ycnoBus paBHOBECHs phluara

1.30

Dusuueckue sA6J1eHUA 8 npupoée: NpuMEpbl ABUXXCHUA C PA3JIMYHBIMU

CKOPOCTSIMM B JKMBOUM W HEKMBOU MPUPOJE, ACUCTBUE CUIIBI TPEHUS B IPUPOIE




U TEXHUKE, MPUJIUBBI U OTIUBBI, ABWXKeHUE IIaHeT CONHEYHOW CHUCTEMBI,
PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, PblUaru B TEJIE YEJIOBEKA, BIUSIHUE
aTMoc(epHOro NaBJeHUS Ha JKMBOW OpPraHW3M, IUIABAHHUE PBIO, BOCIIPUSTHE
3BYKOB JKMBOTHBIMU, 3€MJICTPSICEHUE, CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO

Texnuueckue ycmpoticmea: CIHUIAOMETP, JATYUKHU TOJIOKEHUS, PACCTOSHUSA U
YCKOpPEHUSs, TUHAMOMETpP, MOJIIUIIHUKYN, PAKEThl, pblYar, MOABMKHBIN U

HGHOI[BI/I}KHHﬁ 6J'IOKI/I, HAaKJIOHHas IJIOCKOCTB, IMPOCThIC MECXAaHU3MEBI B 6I)ITy,

L3l cooOmraronmecs cocypl, yCTPOMNCTBO BOIONPOBOAA, THIPABINYECKUN Tpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, IXOJOT,
WCTIOJIb30BAaHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TEIJIOBBIE SABJIEHUA
OCHOBHBIC TIOJIOKEHHSI MOJICKYJISAPHO-KHHETHYECKOW TEOPHH  CTPOSHUS

2.1 BelecTBa. Mozenu TBEPAOTO, KHUAKOTO M Ta3000pa3HOr0 COCTOSIHUI BEIIECTRA.
Kpucranmmueckue u amopHbIe TETa

25 JIBuwkenne uyacTtuil BemiectBa. CBs3b CKOPOCTH JABM)KEHHUS YaCTHI[ C

' TeMieparypoil. bpoyHosckoe aBmxenue, iMppy3us

2.3 CMaunBaHuE U KalWUISIPHbIE SBJICHUS

2.4 TenioBoe paciiupeHue u cxxarue

2.5 TerioBoe paBHOBECHE

25 Buytpennsas sueprusa. PaGorta u Temonepenaya Kak crocoObl M3MEHEHUs

' BHYTpEHHEH HEpPruu

2.7 Bunsl Tenonepeaayn: TEIONPOBOJHOCTh, KOHBEKIIHS, H3Ty4eHUE
Harpeanne wu oxnaxzaenue ten. KomuuecTBo TemnoTsl. Y enbHas
TEILNIOEMKOCTb:

2.8

O=an(t,—1)
3aKOH COXpaHEHUs SHEPrHMH B TEIUIOBBIX Ipolleccax. YpaBHEHHE TEIJIOBOIO
OanaHca:
2.9
Q+0, +..=0
Ucnapenue m koHaeHcauus. M3MeHeHHWe BHYTpEHHEH SHEpPrUU B IMPOLECCE
210 UCHapeHuss M KoHAeHcaluu. KureHue KXUAKOCTH. YIenpHas TerioTa

napoo6OpazoBanus: L = Q/m




2.11

BitaxxHoCTh BO311yXa

2.12

[InaBnenue u xpucraumsauusa. J3MeHeHHE BHYTPEHHEM OJHEPrUM IIpU

IIABJICHUU U KpHUCTAJIJIM3alluu. yI[eJ'IBHaﬂ TCIJIOTA I1JIaBJICHHUA:

2.13

BHyTpeHHsI1 SHeprus CropaHus TOIUIMBA. YJAENIbHAs TEIUIOTa CrOPAHMs

toruBa: ( = Q/m

2.14

[Ipunuuns! padots! Temnosbix apurateneil. KI1/I rernnosoro asurarens

2.15

2.16

2.17

IIpakmuyeckue pabomul

N3mepenue yaenbHON TEMI0EMKOCTH METAJUTMUECKOT O IIWJIMH]PA; KOJTUYECTBA
TEIUIOTHI, IOJIyYCHHOI'O BOJOW KOMHATHOW TeMIleparypbl (PUKCHPOBAHHOMN
Macchl, B KOTOpPYIO OIIyLEH HarpeTblii LWIMHIpP; KOJUYECTBA TEIUIOTHI,
OTJ@HHOT'O HArpeThIM LWJIMHIPOM, IIOCIE OIyCKaHUs €ro B BOJY KOMHATHOM
TEMIIEPATypbl; OTHOCHUTENbHOW BIAXKHOCTH BO31yXa; YAEIbHOM TEIUIOTHI
IUIaBJIeHNs JbAa. MccrnenoBaHue M3MEHEHMsI TEMIIEpaTypbl BOJABI  IIpU
Pa3IMYHbIX YCIIOBUSX; SIBJCHUS TEMJIOOOMEHA NMPH CMEIIMBAHUU XOJOIHOW U

FOpH‘lCﬁ BOJBI; IpOoHECCa UCIIApCHUA

Qusuueckue asnenus 6 npupode. TOBEPXHOCTHOE HATSKEHHUE M KallWIIJISIPHbIE
SIBJIGHUSI B IPUPOJIE, KPUCTAJUIBI B Npupoze, nnydenue CoiHa, 3aMep3aHue

BOJI0EMOB, MOPCKHE OpHU3bl; 00pa3oBaHUE POChI, TyMaHa, HHEsl, CHera

Texnuueckue ycmpodcmea: KalnmuJIsIphbI, IIPUMCEPBI HUCIIOJIB30BaHUA
KpuCTaJljioB, )KI/IHKOCTHI)II\/’I TEPMOMCETP, JATUHUK TEMIICPATYPELI, TEPMOC, CUCTEMA
OTOIUICHUA JOMOB, TUT'POMETPBI, IICUXPOMCTP, IMapoBad Typ6I/IHa, ABUTAaTCIIb

BHYTPEHHETO CrOpaHUs

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

DnekTpusanus Teil. [[Ba Buja 3J1eKTpUIeCcKuX 3apsJi0B

3.2
3.3

B3aumopeiicTBue 3apspkeHHBIX Tedl. 3akoH Kynona

3akoH COXPAHCHUA IJICKTPHUICCKOI'0 3apdaa

3.4

Onextpuueckoe mnoine. Hanpsx€HHocTh anexkTpudeckoro mnouns. [IpuHiun

CYIEPHO3UIINH IEKTPUYECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

3.5

Hocurenu »nextpuueckux 3apsanoB. JleWcCTBHE 3JIEKTPUUYECKOrO TMOJs Ha

JJIEKTpUYECKUE 3apsAabl. [IpOBOAHUKH U TUAIIEKTPUKU




[TocTostHHBIN AneKTpUUeCcKui TOK. JlecTBUs aneKkTpruieckoro Toka. Cusa Toka.

Hanpsioxenue.
3.6 l=q/t,U=A/q
DJIEKTPUYECKOE CONMPOTUBIICHUE. Y AEITBHOE AIEKTPUUECKOE COIPOTUBIICHHUE:
3.7 R =pl/S
38 3akon Oma 151 yuactka snektpudeckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I,=1,: U=U,+U,: R=R +R,
3.9 [TapannensHOE coeMHEHNE TPOBOHUKOB PABHOTO COITPOTUBIICHMUS:
U=U:I=1+1; Rzi.
2 2 >
CwMmeriaHnHbIe COETMHEHUS TIPOBOTHUKOB
Pabota u momHoCTh 25ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxxoynsa — Jlenua:
3.11 O=I"-R-t
312 OneIT Opcrena. MarHutHOe MoOJi€ OPSIMOTO MPOBOJHUKA C TOKOM. JIMHUM
MarHUTHON MHIYKITHH
313 MarauTHOe T1OJIE TOCTOSSHHOTO MAarHuTa. B3anMoIeHCTBHE ITOCTOSHHBIX
MarHuToB
3.14 JlelicTBrE MarHUTHOT'O NOJISl HA IPOBOJHUK C TOKOM
3.15 OmnbiTel @apanes. SABneHue anekTpoMaraiuTHoM UHAYKIUU. [IpaBuio Jlenua
Ilpakmuueckue pabomol
N3mepenne  3IEKTPUYECKOTO  COMPOTUBIICHUSI  PE3UCTOPA;  MOIIHOCTH
3.16 AIEKTPUIECKOTO TOKA; PAOOTHI JIEKTPUUECKOTO TOKA.

HCCHGHOB&HHG 3aBUCUMOCTHU CHJIbI TOK4, BO3HHUKAOMICTO B TIPOBOIAHHKE

(pe3ucropsl, IaMIouKa), OT HAMPsHKEHUS Ha KOHIaX MPOBOJHUKA; 3aBUCIMOCTH




COIIPOTHUBIIEHUS OT JJIMHBI IPOBOIHUKA, IUIOIIAIU €T0 [TOIEPEYHOI0 CEYEHUS U
YII€IIbHOTO CONPOTUBIICHHUS.

IIpoBepka npaBmiia i 3IEKTPUUECKOT0 HAIPSYKEHUS IIPU MIOCIIEI0BATEILHOM
COEJIMHEHUH IPOBOAHUKOB; MpaBWiIa I CHJIbl JIEKTPHUUECKOro TOKa IpH

[apajuIeIbHOM COEAMHEHNN TPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue sA6leHUs 8 npupoode: SIEKTPUUYECKHE SABICHHS B armocdepe,

3.17 AJIEKTPUYECTBO JKUBBIX OPTraHU3MOB, MArHUTHOE TT0JIe 3eMJIH, pei() TTOTFOCOB,
POJIb MAaTHUTHOTO TTOJISI ISl )KU3HH Ha 3eMJle, MOJISIPHOE CHUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIEPMETp, BOJIBTMETP, PEOCTar,
CU€TUMK  DJCKTPUYECKOH DHEPIUH, DIIEKTPOOCBETHTEIbHBIC  PUOOPHI,

3.18 HarpeBaTelIbHbIC AIEKTPOTIPUOOPHI (mpuMepsI), AIEKTPUUYECKHUE
MPEJOXPAaHUTEIHN, 3JICKTPOMArHHUT, JJICKTPOIBHraTelb IOCTOSHHOTO TOKa,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHEIE BOJHBL. [1Ikana 3eKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojienb cBeta. [IpsMoarHEHOE pacipoCTpaHeHUE CBETa

3.21 3akoH oTpaxxeHus cBera. [1mockoe 3epkaino

3.22 IIpenomiienne cBeTa. 3aKOH MPEIOMIIEHHSI CBETA

3.23 Hucnepcus cBera

324 JIunza. Xon nyueit B nuH3e. PoKycHOE paccTosHUE TUH3BL. OnTHuYecKas cuia

' aum3el: D = 1/F

3.25 I'ma3 kak ontudeckas cucreMa. Onraueckue mprudopbI
Ipaxmuueckue pabomul
#H##Par###lI3mMepenne ONTUYECKON CHUIIBI coOMparomeld JHUH3BI, (HOKYCHOTO
paccTosiHus cCOOUparoIei JIMH3HI (10 CBOWCTBY PaBEHCTBA Pa3MEPOB MPEAMETa
1 M300paXeHHsI, KOT/1a IPEMET PaCIOIOKEeH B IBOWHOM (hOKyce), ToKa3aTess

3.26 IIPEIOMJIEHUS CTEKIIA.
#H##Par###lccnenoBanre CBOMCTBA M300paKEHUs, TTOTYYEHHOTO C TTOMOIIBIO
coOuparomield TUH3bI;, U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOXEHHBIX
JIMH3; 3aBUCHMOCTH yTJa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIJia MaJeHus Ha
TPaHUIIE «BO3IYX — CTEKIIO»

3.7 Qusuueckue senenus 6 npupoode: 3armenus Comnna u JlyHbl, 1BeTa Tel,

' ONTHYECKHUE ABJICHUS B aTMocdepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKHW, TEPUCKON, (HOTOAINIAPAT, ONTUYCCKHE

CBETOBObI




KBAHTOBBGIE ABJIEHUA

PamnoakTuBHOCTE. AJba-, OeTa-, raMma-usnydeHus. Peakuuu anbda-u Oeta-

4.1
pacriazga

4 OmnbiTel Pesepdopna nmo paccesnuro anbda-dactun. [lnanerapnas mopenb

' aToma

4.3 CocraB atromHoro siipa. 3oTomnst

4.4 IIepuon nonypacnana aTOMHBIX sA€p

4.5 SInepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsAJ0BOT0 U MacCCOBOTO YUCET
Qusuueckue s61eHUsi 6 npupode. E€CTECTBEHHBIM paJUOAKTUBHBIA (OH,

4.6 KOCMHYECKHE JIy4H, PaJUOAKTUBHOE HW3IyYCHHE NPUPOAHBIX MHHEPAJIOB,
JeiCTBUE paJInOAKTUBHBIX U3TYyYE€HUI Ha OPraHU3M YeJIoBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, MHIAUBUYaJIbHBIN J03UMETp, Kamepa

Bunbcona, simepHas sHepreTuka




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-€ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.M. AkiinoHepHoe 00111eCcTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbINM YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoranHoe [leppimkun .M., UBanoB A.M. AkunoHepHoe 00111eCTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.

AKHI/IOHepHOC 06HICCTBO «I/ISIIaTGJ'II)CTBO ((HpOCBeHIGHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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