TOCYJAPCTBEHHOE BIOJ’)KETHOE OBIIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
"CPEJHASA HIKOJIA Ne 21 TOPOJCKOI'O OKPYT'A MAKEEBKA"
JTOHEIIKOM HAPOJTHOH PECIIYBJIMKH

PACCMOTPEHO COT'JIACOBAHO YTBEPKIEROERE 5
SN m;‘_"ég’r;;y?’\* \
Ha 3acenanmu 3am. qupekrtopa o YBP Hip eKTOp r‘ S m”) N

MeTo{HYecKoro CoOBeTa // §

p
- G
-, N oo L a

ITpotoxorn ot 26.08.2024 % If i:\ E*ﬁrﬁo@

Mol 2024r. o\
" MC Tpuka Tﬁ&’ s )}f 04
PykoBonurens M
A.A JOpneBa
PABOYAS ITPOTPAMMA

yueOHoro npeamera «@usuka »
YPOBeHb OCHOBHOT'O 0011Iero 00pa3oBaHus

TS ydaiuxcs 8-9 kinaccoB

Pazpaborano yuntenem Xapocaxenko T.B

2024-2025 y4ueOHbIi rof



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJIEHAa Ha OCHOBE IOJIOKEHUN U TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOW MpOrpamMMbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mnporpamMmsl 10 (PU3MKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPaMOTHOCTH OOY4YalOIMXCSI U OPraHU3ALMI0 HU3YYEHUS
Gu3MKN Ha NEATEIbHOCTHOM OcCHOBE. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanumzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpPeIMETHBIM pe3yJibTaTaM OOYUeHHsI, a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOT'0 00111eT0 00pa3oBaHUsl.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEI0BATEIbHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo @usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboUeii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusrka sABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJOTHEN, aCTpPOHOMHUEH 1 hU3HUECcKoii Teorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYIO0 KapTUHY MHpa, MPEJOCTaBiIseT Haubojiee SICHbIE
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (DOPMHUPOBAHUM E€CTECTBEHHOHAYYHOM I'PAMOTHOCTH U
MHTEpeca K HayKe Y 00yJaronnxcs.

Nzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaraeT OBJAJCHHE
CIICYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBSCHATD SBJICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UWHTEPIPETHPOBATH  JAaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNNbCTBA JUIsl TOTYYESHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
omnpenenensl B Konuenmuu npenoaaBanust yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzanusx Poccuiickoit ®enepauuu, pealn3yromMnX
OCHOBHbBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYalIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUs U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUCHHsI OCHOB
CTPOCHHMSI MaTepUH U (HyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;
(opMUpOBaHKE TPEJICTABICHUA O PO (U3MKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DM3UKOM, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIIEAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npUOOpEeTeHNE YMEHUN ONMUCHIBATH U OOBACHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCIEIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJIIOYAsi HTH(POPMAIIUIO O COBPEMEHHBIX JOCTWKEHUAX (U3HKHU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpoheCcCUOHATIBHON e TEILHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

MECTO YYEBHOI'O IIPEJIMETA «XUMMUS» B YYEBHOM IIJIAHE OOII OO0

Ha u3ydenne ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO
obOpasoBanus orBoauTcs 238 gacoB: B 7 kiacce — 68 JacoB (2 yaca B HeJIeI0), B 8
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

®usuka — Hayka O mnpupone. fABneHus npupoipl. PU3HYECKHUE SBICHU:
MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BenuuuHbL. M3Mepenune ¢usmdyeckux BenuuuH. Dusnueckue
npubopsl. [lorpemHocTs u3mMepeHunit. MexxayHapoHasi CUCTEMa €IMHHII.

Kak ¢usuka u JApyrue ecTeCTBEHHbIE HAyKHM H3Y4yaloT MPUPOY.
EctecTBeHHOHAy4YHBI METOJ] TO3HAHMA: HAONIOIEHHE, TMOCTAHOBKA HAY4YHOTO
BOIIPOCA, BBIIBM)KEHHE TMIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHHE
HaOmogaemoro siBiaeHus. Onucanue GU3NUEeCKUX SIBICHHUM ¢ TOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, DJJIEKTPUYECKUE, MArHUTHBIC, CBETOBbIC

SBJICHUS.
2. ®duznueckue nmpuOOPHI U MPOLEAYypa NPSIMbIX U3MEPEHUIN aHAJIOTOBBIM U
U(POBBIM MPUOOPOM.
Jlabopamopuvie pabomul u onvimaol.
1. OmpeneneHne LEHbI I€IEHUS MIKaJIbl U3MEPUTEIBHOTO TpUOOpa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa )KUAKOCTU U TBEPJOTO TEa.
4. OnpezneneHue pa3MepoB MaJbIX TeEl.
5. M3MepeHue temrieparypbl IIpA MOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHL.

6. IIpoBeneHue uccnenoBaHus MO MPOBEPKE THUIIOTE3BI: JAJIBHOCTH MOJIETA
[IapuKa, MyImeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OO0JIbIlle BHICOTA
ITyCKa.

Paznen 2. IlepBoHayajibHbIe CBeI€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJbl, WX pa3Mepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxkenne yactul BemiecTBa. CBS3b CKOPOCTH JBUKEHHUS YaCTHI[ C
TeMriepatypoil. bpoyHoBckoe aBuxenue, nuddys3us. BzaumoneicTBue uacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH M TBEPABIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M WX aTOMHOMOJICKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BOJIbI.

Hemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.



2. HabGmonenue nuddyszuu.
3. HaOmionenue — siBneHuid,  OOBSACHAIOMIMXCA  MPUTSIKECHUEM  WIH
OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OneHka JuUaMeTpa aroMa METOJOM psoB  (C  HUCIOJIb30BaHUEM

dboTtorpaduii).
2. OnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS Fa30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.
Pa3nea 3. JIBuskeHHe U B3aUMOJAEHCTBHE TeJl.
Mexannueckoe JBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBHKCHHE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JIBUKEHHUSI.
SlBnenve wHepnuu. 3aKOH WHEpUUHM. B3amMoaencTBue Ten Kak MNpUYMHA
W3MEHEHUSI CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHULIEC
o0BbEMa BelleCTBa.
Cuila Kak XapakTepucTUKa B3auMojeicTBUs Tenl. Cuila ynpyrocTd W 3aKOH
['yka. MI3MepeHue cuwibl ¢ MOMOIIBIO AUHAMOMETpA. SIBJICHUE TATOTCHHUS U CHUJIa
TskecTd. CHila TSDKECTH Ha Apyrux manerax. Bec tena. Hesecomocts. Crioxkenne
CWJI, HAMPABJIEHHBIX IO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cula TpeHUsl.
TpeHue CKOJIbKEHUS U TPEHUE MOKOA. TpeHre B IpUPOIE U TEXHUKE.
Hemoncmpauuu.
1. HabnroaeHue MexaHUYeCKOTO ABUXKECHHUS Tela.
2. M3MepeHue CKOpoCTH MPSMOJIMHENHOTO ABUKCHUS.
3. HaOmronenue siBneHus MHEPIUU.
4. HaOmroneHue u3MeHeHUs1 CKOPOCTHU MPU B3aUMOJICHCTBUM TEJI.
5. CpaBHEHHME MaccC IO B3aUMOJICHCTBUIO TE.
6. Cno)xeHue cuJji, HalpaBJIEHHBIX IO OJTHON MPSIMOM.
Jlabopamopuvie pabomul u onvimol.
1. OmnpenesieHHE CKOPOCTH PaBHOMEPHOTO ABUXKEHUS (ILIapUKa B )KUAKOCTH,
MOJIEJIN AJIEKTPUUECKOTO aBTOMOOMJIS M TaK Jiajiee).

2. OmpeneneHue CpeaHEH CKOPOCTH CKOJBKEHHS OpycKa WM IMIapuKa o
HAaKJIOHHOM IJIOCKOCTH.
OmnpeneneHue mI0THOCTH TBEPAOTO TeNa.

4. OmbBITHI, JTEMOHCTPHUPYIOIINE 3aBUCUMOCThH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT TIPUIIOKEHHOM CHUITBI.

5. ONBITBI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHUS OT
BECa TeJla U XapaKTepa COMPUKACAIOIINXCS TOBEPXHOCTEH.

Paznen 4. JlaBjieHne TBEPABIX TeJ, JKUAKOCTEH M ra3oB.



JaBnenue. CriocoObl yMEHBIIIEHUSI U YBEJIUYECHUS J1aBlieHus. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUS raza oT o0bEma, Temmeparyphl. llepenaya naBieHus
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MaIIuHbBI. 3aBUCUMOCTh JaBJICHUS JKUIKOCTH OT TIyOWHBI. [ mapocraTudeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

AtMocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
BO3yIIHOM 000sioukn 3emiu. OmnbiT Toppuyemnu. M3mepenue arMochepHOro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpPHOTro JaBIICHUSI OT BBHICOTHI HaJl yPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH M ra3a Ha NOTPY:KEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Jemoncmpayuu.
3aBHUCUMOCTbH JAABJIEHU ra3a OT TEMIIEPATYyPBHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.
Coobmiaromuecs cocyabl.
['mapaBauueckuu mpecc.
[IposiBnenue nelcTBrsl aTMOCPEPHOTO JABICHUS.
3aBUCUMOCTH BBITAIKMBAIOIIECH CUJTBI OT 00BEMA MOTPYKEHHOM YacTU Tema
Y TUIOTHOCTH >KHUJIKOCTH.
PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOW KUJIKOCTH.
8. YCJOBHE IUIaBaHUS TEJI: IIJIABAHUE WIIH MTOTPYKEHUE TEJl B 3aBUCUMOCTHU OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIAa U KUIKOCTH.
Jlabopamopuvie pabomul u onvimel.
1. HccnepgoBaHue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa NOrpyKEHHOM B
KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue  BBITAJIKUBAIOIICH CWIbL, JEHCTBYIONIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.
3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEUCTBYIOIIEH Ha TEIO
B JKUJIKOCTH, OT MACChI TeJa.
4. OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH BBITAJIKHUBAIOIICH  CHUJIBI,
JIEUCTBYIOIIEH Ha TEJIO B )KHUAKOCTH, OT 00BhEMA NOTPY>KEHHOHN B JKUIAKOCTh
YacTH TeJla U OT IJIOTHOCTU KUAKOCTH.
5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYMPOBAaHUE JIOAKU U
OIIpELEIIEHUE €€ IPYy30H0ABEMHOCTH.

Pa3znea 5. PaGoTra u MOIHOCTB. JHepPrus.

Mexanuueckasi pabota. MOIITHOCTS.

[IpocTbie MexaHU3MBI: pblyar, OJOK, HAKJIOHHAs IJIOCKOCTh. IIpaBuiio
paBHOBecus pbiuara. [IpumeHeHue npaBuiia paBHOBECHs pbluara K 0J10Ky. «30J10TO€
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npaBuio» Mexanuku. KITJ[ mpocteix Mexanu3moB. [IpocThie MeXaHU3MbI B OBITY U
TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W INOTEHUUAIBHAS DHEPTHS.
[IpeBpalienrie 0OTHOTO BU/Ia MEXAHUYECKOW 3HEPTUH B IPYroil. 3aKOH COXpaHEHUs
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimaul.

1. Omnpenenenue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JIBHKEHUU TeJa I10

TOPU30HTATIBbHON TOBEPXHOCTH.
2. HccnepoBaHue yclnoBUM paBHOBECHS pblyara.
3. H3amepenue KIIJl HakTOHHOI MIIOCKOCTH.

4. V3yuyeHune 3aKOHA COXPAaHEHUS MEXAHUYECKOM YHEPTUH.
8 KVIACC

Pa3zgea 6. TeruioBble sABJICHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYISIPHO-KUHETUYECKONM TEOPUU CTPOECHUS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKyJd. OINBITBI, NMOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJIIPHOKUHETUUECKOU TEOPUH.

Monenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsCHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPABIX TEI HA OCHOBE TMOJIOKEHUN MOJEKYJIIPHO-KHHETUYECKOW TEOPUHU.
CmauuBaHNE U KallWJUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS
yactull. Buyrpennss osHeprus. CnocoObl H3MEHEHHS BHYTpPEHHEH OJHEpPruu:
TerJIonepeaaya u coBeplieHre padboTel. Buasl Temionepeaaun: TemIONPOBOIHOCTD,
KOHBEKIIHS, U3ITyYEHHE.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BeIIecTBa. TeruiooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIUIOBOro Oamanca. [lmaBnenue wu
OTBEpPAECBAHUE KPUCTAUIMYECKUX BEHIECTB. YJElbHAs TEIJIOTA IUIABJICHUSI.
[TapooOpazoBanue u koHaeHcanus. Mcnapenue. Kunenue. YnaenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPaTyphl KHUIIEHHUA OT aTMOC(EpHOro
JTaBJICHHSI.

BrnaxHocTts BO31yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Ipunuuner pabotsl TeraoBbix jaBurarenei KIIJ[ termoBoro asuraresns.
TennoBble ABUTATENN U 3aIIATA OKPYKAOIIEH CPEbI.

3aKOH COXpAaHEHUS U MPEBPAILECHUS SHEPTUU B TETUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

1. Habnronenue 6poyHOBCKOTO JBUKECHHUS.
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HaGmonenune nuddysuu.

HabmroieHue siBleHU CMaYMBaHMSI U KaMJUIAPHBIX SBJICHHIA.
HabmroieHue TernaoBoro paciupeHust Tedl.

V3meHeHnue naBieHUS Ta3a MPU U3MEHEHHH 00BhEMa M HArPEBAHWH WIIA
OXJIXKICHUU.

[TpaBuiia u3MepeHus TEMITEPaTypHhI.

Buner Teronepenadm.

OxJaxieHue Ipu COBEPIICHUHN PaOOTHI.

HarpeBanue npu coBepIieHNH padOThl BHEITHUMHU CHJIAMHU.

. CpaBHEHME TEIUTOEMKOCTEN Pa3IMYHbIX BEIIECTB.

. Habmoienue kunenust.

. Habmoienue nocTostHCTBa TeMIEpaTyphl PU TUIaBJICHUH.
13.

Moenu TenJIOBBIX IBUTaTEICH.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.
OMnbIThI O BBIPALIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WIIA caxapa.
OnpIThl 1O HAOIIOJIEHUIO TEIUIOBOIO PACIIMPEHUSI Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBieHUs BO3yXa B OAJTOHE HITPUILA.

OnbITel, AEMOHCTPUPYIOIIME 3aBUCUMOCThH JIaBJICHUS BO3JyXa OT €ro
00BbEMa U HArPEeBAHUS WIIH OXJIAXKICHHUSI.

[IpoBepka runoTe3bl JUHEUHOMN 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TeMIEPaTyphl.

HaOnronenne wW3MeHEHHs BHYTPEHHEH DSHEpPruu Tejla B pe3yJibTare
TEeIJIoNnepeay U padOThl BHEITHUX CUJI.

HccnenoBanue sBJICHHS TEIUIOOOMEHAa MPH CMEIIUBAHUHM XOJIOJHOW U
ropsiuer BOJIBL.

OnpeneneHue  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOTO BOJOW  MpH
TEIJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

Omnpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanne mponecca UCIapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHONW TETIOTHI IUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHBIX  Ten.  3akoH Kymona (3aBUCMMOCTh  CHJIBI  B3aMMOJICHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onekrpuyeckoe mnosie. Hanpsx€HHOCTh 3iiekTpudeckoro nosst. IlpuHomn
CYNEPHO3ULIUN IIEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA AJEKTPUUECKUN 3apsi.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U Ta3ax.

Onektpudeckass uenb. Cuia  Toka.  DJNEKTPUYECKOE  HaIpsKEHUE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydacTka nenu. [locnegoBarenbHoe U MapauieIbHOE COETMHEHHUE POBOIHUKOB.

PaGota ® MOMmHOCTH dJeKTpUYecKoro Toka. 3akoH Jlxoyms—JIeHia.
DnexkTpudecKre 1enu U MOTPeOUTENH IEKTpUIecKoi sHeprun B 6piTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaeicTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
noje. MarauTtHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hh Ha 3emuie. OnbIT
Opcrena. MarHuTHOE TOJIE€ NIEKTPUUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarauToB
B TEXHUKE. J[€IICTBHE MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb
IIOCTOSAHHOTO TOKa. Mcmonb30BaHHWE JJIEKTpOJABUTaTENed B  TEXHUUYECKHUX
YCTPOMCTBAxX M Ha TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM uHAYKIuM. [IpaBuno Jlenna.
DIeKTporeHepaTop. Cnioco6bl MIOJTy4YECHUS AIEKTPUUYECKON DHEPIUHU.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.
JIBa pozia 3JIEKTPUUECKUX 3apsS0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE NIEKTPOCKOIA.
DNeKTpocTaTHiecKast HHAYKIHUS.
3aKOH COXPAHEHUSI MNEKTPUUECKUX 3aPSI0B.
[IpOBOIHUKH U AUBJIECKTPUKH.
MogenupoBanye CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlelicTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUIN TOK B KUJIKOCTH.
. I"'a30BbIi1 pa3ps.
. U3mepenune cuibl TOKa aMIEPMETPOM.
. I3MepeHune 3JIeKTpUUeCKOro HAPsKEHUs BOJIBTMETPOM.
. Peocrar 1 MarasuH COpOTUBIICHUM.

W X N ke W E
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. BzanmoiericTBrEe MOCTOSIHHBIX MAarHUTOB.
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. MO)ICJ'II/IPOBaHI/IC HCBO3MOXXHOCTH pasACICHHUA ITOJOCOB Maruura.
. MOI[CJ'H/IpOBaHI/Ie MarHUTHBIX I10JICH ITOCTOSIHHBIX MAarHUTOB.
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18.
19.
20.
21.
22.
23.
24.

25.

OnbIT Ipcrena.

MarauTHoe 10Ji€ ToKa. DJIEKTPOMArHuT.

JleficTBME MarHUTHOTO TOJIsI HAa MMPOBOIHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

OnbiTel Dapajes.

3aBUCMMOCTh HAIpaBJICHUS HWHAYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HHKHOBEHHS.

DNeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaol.

1.

o v kW

10.
11.

12.

13.

14.

15.

16.
17.

18.

OnpITel MO HAOIIOACHUIO DJJICKTPU3AIMHU TN HWHIAYKIUEH U TpH
COIIPUKOCHOBEHUH.

HUccnenoBanne NOEUCTBUS JJEKTPUYECKOTO TMOJISI HA TPOBOJHUKH H
JARJICKTPUKHU.

COopka u mpoBepka pabOThI JIEKTPUICCKON LT MOCTOSHHOTO TOKA.
N3MepeHue u peryaupoBaHue CUIIbl TOKA.

N3MepeHue U peryaIupoBaHUE HAMPSIKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHJIBI TOKa, WAYILETO 4Yepe3 pPe3UcTop, OT
CONPOTUBJICHUS PE3UCTOPA U HAMIPSHKEHUS HA PE3UCTOPE.

OnBITHI, JEMOHCTPHUPYIOILINE 3aBHCHUMOCTbD AJIEKTPUYECKOTO
CONPOTHUBJICHUS TPOBOJHUKA OT €ro JJWHBI, IUIOWIAJA TONEPEUYHOTO
CEUYEHHUS U MaTepuaa.

[IpoBepka mpaBwia CIOXKEHUS HANPSHKEHUM MpU TMOCIEI0BATEIHHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

IIpoBepka mpaBwia JJjisi CHUJIbl TOKa MPU TAPAJICIbHOM COCIUHEHUU
pPE3UCTOPOB.

OmnpeneneHue padOTHI ANEKTPUUECKOTO TOKA, UYIIETO YEPE3 PE3UCTOP.
OnpeneneHue MOITHOCTH  DJIGKTPUYECKOTO TOKa, BBIICISIEMOM Ha
pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HUIYIIEr0 4e€pe3 JIaMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/] HarpeBarens.

HccireqoBaHne MarHUTHOTO B3aUMOJICHCTBHS IOCTOSTHHBIX MAarHUTOB.
W3y4yeHne MarHuTHOTO TOJISI TIOCTOSTHHBIX MAarHUTOB MPH UX 00bEeTMHEHUN
Y pa3/eiICHUN.

HccnenoBanue AeMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnbITEI, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIBI  B3aMMOJICHCTBUS
KaTYIIIKU C TOKOM U MarHUTa OT CUJIbI TOKA U HAITPABJICHUS TOKA B KaTYIIIKE.
N3ydeHnne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.



19. KoHcTpyHpoBaHue U n3ydeHue padoThl AJIEKTPOABUTATENS.

20. smepenue KII/] anekTpoaBUraresibHOM yCTaHOBKH.

21. OnBITBI IO UCCIECAOBAHUIO SIBJICHUSA JIIEKTPOMArHUTHOM WHIYKIUU:
WCCIICIOBAHUE W3MEHEHHWM 3HAYCHHUS W HANPABICHUS HWHIYKIIMOHHOIO
TOKA.

9 KIIACC

Paznen 8. Mexannuyeckue siBJICHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBr>keHue. HepaBHOMeEpHOE mpsiMONIMHENHOE NBHKEeHUE. CpelHsss U MIHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mHpsMOJMHENHHOEe JBUKeHue. (CBOOOJIHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepumon m yactora oOpalleHus.
JInHerHasa u yriioBasi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHMUS [IOKOSI, APYTUE BUJIbI TPEHUSL.

Cuna TSKECTH U 3aKOH BCEMUPHOIO TATOTEHHUS. YCKOPEHHE CBOOOIAHOTO
naneHus. JBwxkenue rmianer Bokpyr ComHna. IlepBasg kocmuyeckas CKOpPOCTb.
HeBecoMoCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TskecTu.

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

Mexannueckass paboTra W MOIIHOCTh. PabGoTa CHII TSKECTH, YNPYTOCTH,
TpeHusi. CBsA3b dHEPruM U padoThl. [loTeHIInanbHas YHEPTUs Tela, MOJHATOTO Hall
ITOBEPXHOCTHIO 3eMIH. [loTeHImanbHas sHeprus cxaTtou npyxusl. Knnetnueckas
sHeprus. Teopema 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHme MexaHMUeCKOro JBMKEHUS Tela OTHOCHTEIBHO Pa3HBIX Tell

OTCYETA.
2. CpaBHEHME NYyTE€W W TPACKTOPUM ABMIKEHHS OOHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
W3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOT'O JBUKEHUS.
HabGnrogenue nBm>xeHus Tejia o OKpY>KHOCTH.



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

Hab6nronenne MexaHMuecKuX SIBJICHUM, MPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KaOuHeTa (QPU3UKH.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tea Mpu YCKOPEHHOM JBUKECHUHU.

[lepenaya umIryabca py B3aMMOJEHCTBUU TEI.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabtoieHue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU MIPU CBOOOAHOM IaJIEHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IIAPUKA WIIN TEIIEKKH.

OrnpeneneHue cCpeaHEll CKOPOCTH CKOJIBKEHHUSI OpycKa WM JBUKCHUS
HIapyKa M0 HAaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM ITTIOCKOCTH.

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

[IpoBepka THUIOTE3bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUSI.

Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTATIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYTOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3akoHa COXpaHECHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.



KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHO/I,
4yacToTa, aMIUTUTyAa. MaremMaTHuecKuil U NpyKUHHbIA MasTHUKU. [IpeBparieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHXKCHHH.

3aryxatomue  koneOaHus.  BwiHyxkneHHole — koneOanus.  Pe3oHaHc.
Mexannueckue BoaHbl. CBOWCTBA MeEXaHWYECKMX BOJIH. [IpoposibHble U
nornepeyHble  BOJHBI. [[nMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHudeckue BOJIHBI B TBEPAOM TeJle, CEHCMUYECKUE BOJIHBI.

3ByK. ['poMKOCTh 3ByKa W BbIcOTa TOoHA. OTpaxkeHue 3Byka. MHbpa3Byk u
yIIBTPa3BYK.

Hemoncmpauyuu.

1. HaGnronenue koneOGaHWil Ted MO JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.

HabGnronenue xkonebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.
PacnpoctpaneHre npooibHBIX U MOMEPEYHBIX BOJIH (HA MOJENH).
Habronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKYCTUYECKHI pPE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpenenieHHe YacTOTHl M TMEpHoJa KoJieOaHMM MaTeMaTU4eCKOTO
MasiTHUKA.

2. Ompenenenrie 4acTOThl U TIEpHOJIa KoeOaHUu MPY>KUHHOT'O MasiTHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU

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

5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJIBEIICHHOTO K
HUTHU, OT MACChl Ipy3a.

6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MEpHOJia  KoJjeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.

7. W3mepenue yckopeHus cBOOOTHOTO MaJICHUS.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  OJJEKTPOMarHuTHele  BOMHBL.  CBOKMCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.

OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.

Hemoncmpauuu.

1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.
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Jlabopamopnsie padomul u onsimel.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3znen 11. CBeToBbI€ SIBJICHHS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpanenue cseta. 3atmenusi Connia u Jlynsl. Otpakenue ceta. [1nockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKHUX CBETOBOAAX.

JIunza. Xop nyuedt B tun3e. OnTudeckas cucrema ¢oToarmapara, MUKPOCKOIIa
u Teneckomna. a3 kak onrtuyeckas cucreMa. biim3opyKkoCcTs U 1aabHO30PKOCTb.

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

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBera.

[Tonyuenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ydeit B coOuparonieit JIMH3e.

XO0J Dy4yer B pacCenBaIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yeHue 6e0ro cBeTa NpH CI0XKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yIila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIa
NaJCHUs.

L 0 N o Uk wN R

2. M3yueHue xapakTepUCTUK U300paKeHHU MPEAMETA B TUIOCKOM 3€pKajie.

3. HccnmenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJICHUS HA TPAHUIIC «BO3TyX—CTEKIION.

4. TlomyueHue N300paKeHHI C TIOMOIIBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIUH3HL.

6. OIBITHI IO Pa3JI0KEHUIO OEJIOT0 CBETAa B CIIEKT.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOIIOJCHHUH 4Yepe3
I[BETOBbIE (DUIIBTPHI.



Pa3nen 12. KBanroBble IBJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHeUaThie CIEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sxpa. Msorombsl.  PannoaxkTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus cBsI3M aTOMHBIX snep. CBA3b Macchl W 3HEpruu. Peaknuu cuHTE3a U
nenenusd sinep. Ucrounuku 3aeprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BoAoOpoaa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIEKTPOB U3ITyUCHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPIUM YaCTHULBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. M3mepeHue pagnoakTMBHOIO (PoHA.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINY MOYJTh TIPEAHA3HAYCH JJIsI CHUCTEMAaTHU3aIluu
1 000011IeHUs TPEAMETHOTO COICPKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO
IpU U3YYEHUH BCETO Kypca (PU3MKH, a TakKe Il MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECTeYMBAETCS JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
ABJICHUSI, TPUMEHSS TOJy4YEHHbIE 3HAHUS, pellaTh 3aJa4ud, B TOM YHCIE
KaueCTBEHHbIE U IKCIIEPUMEHTATbHBIE.

[TpyuHIMIIHATBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CY€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:



Ha OCHOBE IIOJIyYUEHHBIX 3HAHWW pacHo3HaBaTb M HAYYHO OOBACHSITH
(duznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIIEN0BaHUs (PU3UUECKUX SBJICHUH, B TOM
YyuCIie IS IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4yHbIE OCHOBBI HambOOJIe€e BaKHBIX JTOCTHXKEHUH COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUECKOIO UCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIECHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPIUU.



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

N3ydenue (Hpu3nku Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHUs HAIpaBICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaToB.
B pesynbrare nzydenus Gpu3MKM Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus

y oOyuaromerocsi 0yayT copMupoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3YyIbTaThl B
YacTH:

1) naTpuOTHYECKOT0 BOCIIMTAHMS:

- MPOSIBJICHUE UHTEPECAa K UCTOPHUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN

duznyecKoil HayKu;

- IICHHOCTHOE OTHOIIEHUE K JOCTHXKCHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpaIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIINTAHMSA:

- TOTOBHOCTb K AaKTUBHOMY YYacCTHIO B OOCYK/IEHUU OOIIECTBEHHO 3HAYMMBIX U

ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN

busuKu;

- OCO3HAaHHWE BAXKHOCTU MOPAIBHO-3THYECKUX IPUHLHUIIOB B JEATEIBbHOCTH

YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHUSTHE ICTETHUECKUX KAaYECTB (PU3NYECKON HayKd: €€ TapMOHUYHOIO

MIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHHME IIEHHOCTH (U3MUYECKOM HAyKM KaK MOIIHOTO HWHCTPYMEHTA

IIO3HAHUSI MUPA, OCHOBBI Pa3BUTHS TEXHOJOTHM, BAKHEUILIEH COCTABISAIOLIEH

KYJBTYPBI;
- pa3BUTHE Hay4YHOU JIIOOO3HATENLHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;
5) dopvupoBanus  KYJbTYPbl 3I0pPOBbS W  3MOLHMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HAHWE IIEHHOCTH O€30MmacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, Ba)XXHOCTH TIpPaBUJ OE30MaCHOrO IOBEACHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAIITHUX yCIIOBUSX;

- c(hopMHUPOBAHHOCTH HaBbIKA pedIIeKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIHUOKY
U TAKOTO JK€ MpaBa y IPyroro 4ejoBeKa,;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTUBHOE y4YacTHe B pEIICHUH NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeNnbHON  OpraHM3aIlui, TOopoja, Kpas) TEXHOJOTUYECKOH W
COIMaJILHON HAMPAaBICHHOCTH, TPEOYIOIIMUX B TOM YHUCJI€ U PU3HUUECKUX 3HAHUM;



- UHTEPEC K MPAKTUUYECKOMY M3YUEHHUIO Ipodeccuid, CBSI3aHHBIX ¢ (PU3UKOM;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

- OpHEHTalMs Ha TpPUMEHEHHE (U3WYECKUX 3HAHMM JJIA pelieHus 3ajad B
00JIacTH OKpY’Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYNKOB U OLIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN JIJI1 OKPYKAIOIIEH CPEBI;

- OCO3HaHHME TJI00AIBHOTO XapaKTepa JKOJIOTHYECKHX MPOoOJeM M IMyTed ux
pelIeHus;

8) amanTanuum K U3MEHSOIIMMCH YCJIOBUSAAM COLMAJIBLHOM U NPUPOIHOU
cpeasbl:

- TOTpeOHOCTh BO B3aWMOJCHCTBUM TIPHU BBHITIOJHEHUW WCCICIOBAHUN W
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX,

- TMOBBIIICHHE YPOBHSA CBOEHM KOMIIETEHTHOCTH YEpE3 IMPAKTUYECKYIO
JIEATEIILHOCTD;

- TOTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUMU, B TOM 4Hrciie PopMyIupoBaTh
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSAX;

- OCO3HaHHE JIePUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00JIacTH
bu3uKu;

- IJITAaHUPOBAHUE CBOETO PA3BUTHUSA B IPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUM;
- CTpEMJICHUE aHAJIM3UPOBATh M BBISBIISITH B3aHUMOCBSI3HM IIPUPO/IbI, 00IIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

- OLIEHKa CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOLIYI0 Cpexdy,
BO3MOJKHBIX TJTOOQIBHBIX TTOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTare ocBoeHus MporpaMMmel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TT03HABATEIbHBIC YHUBEpPCATIbHBIC YUeOHbBIC JEHCTBUS,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJoruyeckue 1eMcTBUA:
e BBIBISTH W XapPaKTEPU30BaTh CYIICCTBEHHBIC TMPU3HAKU OOBEKTOB
(s1BIEHUI);
e YCTaHABJIMBATH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIMU, OCHOBAHUS JJIsI
00001IIeHNs U CPAaBHEHUSI,



BBISIBIISITH 3aKOHOMEPHOCTH W TIPOTUBOPEUHSI B pacCMaTprBaeMbIX (pakrTax,
TaHHBIX U HAOIIOJCHUSX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSM;
BBISIBIISITh TIPHYMHHO-CIICACTBEHHBIC CBSI3M TPH H3YYCHUH (HUIUUSCKIX
SIBJICHHUI ¥ TIPOIIECCOB, JIEJIATh BEIBOJIBI C UCIIOIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, BBIJIBHTATh THUIOTE3BI O B3aMMOCBS3SIX
(U3NUECKIX BEITHYUH;

CaMOCTOSITEIILHO BBIOUPATH CIIOCOO PEIIeHUs yUeOHOM (PU3MYecKOl 3a1auu
(cpaBHEHHE HECKOJBKHMX BApUAHTOB peIIEHHUs, BBHIOOp Hambosee
HOJIXO/ISAIIETO C YYETOM CAMOCTOSITENILHO BBIJICIICHHBIX KPUTEPHUER).

ba3oBble ucciiegoBarTe/IbCcKHe IeiiCTBUS.

UCIIOJIb30BaTh BONPOCHI KaK UCCIIEI0BATEIbCKUM HHCTPYMEHT MO3HAHUS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PU3UYECKOTO
SIBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTb HH(POPMALHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBATh 0000IIEHUS U BBIBOJIBI 110 pe3yJIbTaTaM
IIPOBEAEHHOIO HAOIIOIEHU, OIIBITA, UCCIICOBAHNUS,;

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, @ TAK)KE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBHSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTHI U 3alpOChl MPU MOUCKE U
orOope MHPOPMALMKM WIA JAHHBIX C YYETOM MPEIIOKEHHON y4uyeOHOM
(bu3UYeCKON 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMaJbHYIO (GOpPMY MpPEICTaBIICHUS
uHbOpMallMl M WUIIOCTPUPOBATh peElIaeMble 3aJaud HECJIOKHBIMU
CXE€MaMH, AMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHUKATHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XOZ€ OOCYXIEHUsi y4eOHOro Marepuana, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 0OCYX TaeMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllCJICHHBIE HA pEIIECHUE 33Jaud U TMOIAEpKaHHE
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COTMOCTABIIATh CBOM CYXICHHS C CYXACHUAMH JPYTHX YyYaCTHUKOB
Jrasiora, oOOHapyKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHIA;

BBIp@XXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;



nyOIMYHO NPEACTABIATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U UCI0JIb30BATh IPEUMYIIECTBA KOMAaH/IHON U MHIUBUYaIbHOU
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATH JIEUCTBUS
no €€ JMOCTIKEHUIO: paclpeiesiTh poiH, OOCYKJIaThb MpPOLECCHl U
pe3yJIbTaThl COBMECTHON pabOThI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJICHUIO U KOOPJAUHUPYS CBOU ACHCTBUS C IPYTUMHU YI€HAMU
KOMaH/Ibl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENIHO C(POPMYITHMPOBAHHBIM YUaCTHUKAMU B3aUMOECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIISATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOLIUX
JUIs pelieHns (U3NYeCKUX 3HaHUl;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHWS B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOATEIILHO COCTABJISITh AITOPUTM PELICHUs (PU3HUECKON 3aa4l WIIN
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM MMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
nenathb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeAjiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYUHBI  JOCTHKEHUS  (HEJOCTHIKCHHUS)  PE3yJIbTaTOB
NeSATEeIIbHOCTH, J1aBaTh OIICHKY MIPUOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEIHLHOCTH (B TOM YHWCIIEC B XOJ BBITIOJHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TPOEKTa) HAa OCHOBE HOBBIX
00CTOATENICTB, WM3MCHMBIIIUXCS CHUTYallMii, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIICHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro yejaoBeKa B XO/Ie CIopa WK JUCKYCCUU Ha
HAaY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPYTOro;
MPU3HABATh CBOE MPABO HA OIMMOKY MPHU perieHUH HU3NIECKUX 3a7a4 UK
B YTBEPKIACHUIX HA HAYYHBIE TEMbI U TAKOE K€ MIPABO JIPYTOro.



ITPEAMETHBIE PE3YJ/IbTATDBI

K xoHiy 00yueHus B 7 Kjacce npeIMETHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIONITUXCS YMECHHUIA:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHMUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UUECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUOKOE, Ta3000pa3HOE), MEXaHUYECKOE JABWKEHUE (PaBHOMEPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAEeKTOPHUsS, pPABHOAECUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIaCTUYECKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuuath sBiaeHus (AudQy3usi, TEIIOBOE ABMKCHHUE YacTHIl BEUIECTBA,
paBHOMEpPHOE  JBWKEHUE, HEPAaBHOMEPHOE JABWKEHUE, HWHEpLus,
B3aMMO/JICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalllEHUs], lIepe/laya AaBJICHUS TBEPABIMU TE€IAMHU, KUJKOCTSIMU U ra3aMu,
aTMOc(pepHOE J1aBlieHHE, IUIABAHWE TEJ, MPEBPAICHUS MEXaHUYECKOU
AHEPIuM) MO ONHUCAHUIO UX XapPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SIBICHUS B MPUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTAMH B JKMBONW M HEXUBOU
NpUpoJie, NCUCTBUE CWJIBI TPEHUS B TMPUPOJIEC M TEXHHUKE, BIIMSHUE
aTMOC(EpHOrO JIaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pbIO, phluard B
TeJIe YeJIOBeKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
ONMKCHIBATh U3YyYEHHBIE CBOIMCTBA T€N U (PU3NYECKUE SIBJICHUS, UCTIOJIb3YSI
¢dbuznyeckue BeIUIMHBI (Macca, 00bEM, TIIOTHOCTh BEIIECTBA, BpEMsl, Ty Th,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
CHWJIa TPEHUSI, TaBJIeHHE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BEITAIKUBAOIIIAS
CWJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIBI,
KO3 (PUIIMEHT TOJIE3HOr0 JEHCTBUS MEXAHU3MOB, KUHETHYECKas H
MOTEHIIUAJIbHAST DHEPTusi), MPU OMUCAHUMU TMPABWIHLHO TPAKTOBATh
(bU3UYECKUi CMBICIT UCTIOJIB3YEMbIX BEJIMYHMH, UX 0003HAYEHUS U CAUHUIIBI
bU3MYeCKUX BEJIMYMH, HAXOAUTHh (OPMYIBI, CBSI3BIBAIOIINE JTAHHYIO
(GU3NYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH, CTPOUTH TpaduKu
H3YUYEHHBIX 3aBUCUMOCTEH (PUBHUECKUX BEJIUYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (U3MYECKUE SBICHUS M MPOLECCHI,
UCIIOJIB3Yys MpaBUiia CJIOKEHHsS CWJI (BAOJb OJHOW MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesna, IpaBWJIO paBHOBECHs phruara (0Joka),
«30JI0TO€ TPaBUJIO» MEXAHWKH, 3aKOH COXpPAaHEHUS MEXaHUYECKOU



OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UUECKUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJl, B TOM UHUCIIE
U B KOHTEKCTE CHUTyalludl MPaKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ Omopoil Ha 1—2 M3y4yeHHBIX CBOWCTBA (PU3NYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemarb pacuy€THhle 3a7adyd B |—2 JEWCTBUS, HCHONB3YySd 3aKOHBI U
dbopMyIBI, CBS3BIBAIONINE (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCIIOBHS 3a/1a4 3alUChIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3UUECKUE
BENTUYUHBI B (HOPMYJIBI M TMPOBOJIUTH PACUYEThl, HAXOJIUTh CHPABOYHBIC
JaHHbIE, HEOOXOANMBIE I PEIICHUs 3a/1ay, OLEHUBATh PEATMCTUYHOCTD
MOJTY4YEeHHOU (PU3UUECKOI BETUYUHBI;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO pEIIUTh NpPH MOMOUIU
($u3NYECKUX METOAOB, B OIIMCAHUU UCCIEI0OBAHUS BbIIEIATH IPOBEPSIEMOE
IPEOoJIOKEHNE (TUIIOTE3Y ), pa3IndaTh U HHTEPIIPETUPOBATH OTYyYEHHBIH
pe3ysibTaT, HaXOAWUTh OLIMOKM B XOJE ONBITA, JENaTh BBIBOJBI IO €ro
pe3yJabTaram;

IPOBOJUTH OMNbBITHI [0 HAOMIONEHUIO (PU3NYECKUX SBICHUH WU
(¢u3nYECKUX CBOMCTB TeM: (HOPMYIUPOBATH IPOBEPSIEMBIE ITPEATIOIOKEHHUS,
cOOUpaTh YCTAaHOBKY M3 MPEJIOAKEHHOIO 000pYyI0BaHUs, 3alUChIBATh X0/
OMbITa U (OPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHHS] PACCTOSIHUSA, BPEMEHHM, MAacChl Tela,
o0béMa, CHUJBI M TEMIEPATYpbl C MCHOJb30BAHMEM aHAJIOrOBBIX U
UPOBBIX TMPUOOPOB, 3aAMUCHIBATH IMIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM aOCOIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJUTH MCCIIEOBAHUE 3aBUCUMOCTH OJAHOU (PU3MUECKOW BEJIMYUHBI OT
JIPYrol € HCMOJIb30BAHUEM MPAMBIX HM3MEPEHUN (3aBUCHUMOCTU MYTH
PAaBHOMEPHO ABWXKYILErOCs TENAa OT BPEMEHU JIBUKEHHUSI TENA, CUIIBI TPEHUS
CKOJIbKEHUSI OT Beca Teja, KadecTBa OOpabOTKH MOBEPXHOCTEH Ten u
HE3aBUCUMOCTH CUJIbI TPEHMS OT IJIOIIAAX COIPUKOCHOBEHUS TEJI, CHJIBI
YOPYrOCTA OT YUIMHEHUS MPY>KUHBI, BBITAIKUBAIOIIEH CUJIBI OT 00BbEMaA
IIOrPYKEHHOM YacTU Tejla U OT IUIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, HA KOTOPYIO OTPYXKEHO TeJIO, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBHMI paBHOBECHsS pbluara U OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIENOBaHUA, COOMpAaTh YCTAHOBKY U
BBINIOJIHATh M3MEPEHHUsI, CIeNys NpPeIIO)KEeHHOMY IIaHy, (PUKCHUPOBATH
pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3WYECKUX BEJIIMYUH B BUJE



NPEJIOKEHHBIX TaOIULl U TIpadUKOB, JENaTh BBIBOJBI M0 pe3ysibTaTaM
UCCIIEJOBaHMSI;

IPOBOANTHh KOCBEHHBbIE H3MEpPEHMsI (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHIIa TPEHUS CKOJIbKEHUS, TaBICHHE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, JACKHCTBYIOIIAs Ha MOrPYXKEHHOE B
KUAKOCTh  T€No, KO3(PPUIMEHT TMOJE3HOro  JEUCTBHUA  MPOCTHIX
MEXAHHU3MOB), Clenys NPEIJIOKEHHOW HHCTPYKLUUHU: IPH BBINOJIHEHUU
U3MEpPEHUI coOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HAa4YEHUE NCKOMOM BEJIUYHUHBI;

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
00opyi0BaHUEM;

yKa3bIBaTh MPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWCTB:
BECHI, TEPMOMETpP, JIMHAMOMETpP, COOOIIAIOIIHMECS COCYAbl, OapoMerp,
pBIYar, MOJBWKHBINA U HETOBMKHBIN OJIOK, HAKJIIOHHAS TTOCKOCTD;
XapaKTepU30BaTh MPUHIMIBI JEUCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHMCAHUA (B TOM YHUCIHE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABINYECKUN Ipecc,
MaHOMETP, BEICOTOMED, OPIIHEBOI HACOC, ApEOMETP), UCIIOJIb3Ysl 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh MHGOPMALMIO O  IpUMEpax)
MPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HM 711 oOecrnieueHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTHYECKOTO TIOBEACHMS B OKPYXKAIOLLEH CPENE;

OCYILECTBISATH OTOOp HCTOYHUKOB uH(popmauuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISIETCS HPOTHUBOPEUYUBOM WM MOXKET OBIThH
HEJ0CTOBEPHOM;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
IUTEPATYpPy PU3UUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHAIIBI, PECYPChI
cetu MHTepHeT, BIaAeTh NpUEMaMH KOHCTICKTUPOBAaHUS TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONEP)KaHUS, B TOM
yucie MyOJuYHO IeNIaTh KpaTKue COOOIIEHUS O Pe3ysbTaTaX MPOEKTOB WU
y4eOHBIX HCCIENOBAaHUM, IPU 3TOM TPaMOTHO WCIOJB30BaTh M3yUEHHBIH



MOHATUMHBIM anmapar Kypca (U3UKH, COMPOBOXKIATh BBICTYIJICHUE
MIPE3CHTALUEN;

IIPU BBITIOJTHEHUU YYEOHBIX IMPOEKTOB M MCCIICAOBAHUN pacIpeaeisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBHUH C TIOCTABJICHHBIMHU 3aja4aMH,
CJICIUTh 3a BBIIOJHEHHEM IUIaHA [OEHUCTBHUM, aJCKBAaTHO OIICHUBATh
COOCTBEHHBI  BKJaJ B  JICATEIBHOCTh  TPYIIIBI, BBICTpaUBaTh
KOMMYHHMKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K xoHiy 00yueHus B 8 kjiacce npeMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

MCIIOJIB30BaTh MOHSATHUS: MAacCa U pa3MepPbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arPETAaTHBIE COCTOSIHUS BEIIECTBA, KPUCTAIUINYECKUE U
amop(HbBIe TeJa, HACHIIICHHBI M HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/yXa, TeMIepaTypa, BHYTPEHHSSI SHEPrusi, TEIUIOBOM JBUTATENb,
AJIEMEHTAPHBIN AIEKTPUUECKUHN 3apsl, FICKTPUUECKOE MOJIe, TPOBOIHUKU
U JUAJIEKTPUKH, HOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasznuyaTh SBJICHHUS (TEIJIOBOE pACIIMpPEHUE U CKaThe, Teruionepeaaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHHE, KANWJUISIPHBIC SIBJICHUS, UCIIAPEHHE,
KOHJICHCAIlUsl, TUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJieBaHUE), KUIICHHUE,
Terionepeaaya (TeTIONPOBOHOCT, KOHBEKIIUS, U3JIy4YEHUE),
ANEKTpU3alUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JNCUCTBUS 3JIEKTPUUECKOTO
TOKa, KOPOTKOE 3aMbIKaHHE, B3aUMOAECHCTBHE MAarHUTOB, JICWCTBUE
MAarHMTHOTO TOJIsl HAa MPOBOJHUK C TOKOM, SJIEKTPOMArHUTHAST UHAYKIIHS )
M0 OINHUCAHMI0 MX XapaKTEPHBIX CBOHCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpYXalollleM MHpe, B TOM uuciie (U3UYECKUE SBIICHUS B MPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE M KAaNWUIAPHBbIC SBJICHUS B TPUPOJIE,
KpUCTAUTBI B mpupojae, uzinydeHue CojHIa, 3aMep3aHue BOJOEMOB,
MOpCKue Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, UHES, CHETa, DJICKTPUUECKHE
ABJICHUSI B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, Aper morocoB, poJib MATHUTHOTO MOJIS 1)1 )KU3HU Ha 3eMIIe,
MOJISIPHOE CUSIHUE, TPU DTOM TMEPEBOJIUTh MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UYECKHUX
SIBJICHU;

OINMKCHIBATh MU3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIB3YS
¢dbu3nyecKkre BEIUUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHS], KOJTUIECTBO
TEIUIOTHhI, yJeJbHAs TEIJIOEMKOCTh BEIECTBA, VYACIbHAs TEIUIoTa
IJIABJICHUsI, YyJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, yjelbHAas TeIioTa
CropaHusi TOIUIMBA, KOAMD(UIMEHT TMOJE3HOTO JCHCTBUS TEIIOBOU



MalINHbl, OTHOCUTENBHAS BJIIAJKHOCTh BO3/1yXa, JJIEKTPUUECKU 3apsi]l, CHUJla
TOKa, DJIEKTPUYECKOE HAIpsUKEHHE, CONPOTUBIEHUE IPOBOJHMKA,
yII€JIbHOE CONIPOTHUBIICHUE BELIECTBA, pa00Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), TpPHU ONHCAHWW TPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YEMBIX BETTUYMH, 0003HAYCHUS U €TUHUIIBI (PU3NIECKUX BEIUYHH,
HaXOAUTh (POPMYJbI, CBSI3BIBAIOLIUE JIaHHYIO (PU3NYECKYIO BEJIMYUHY C
JPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM H3YYEHHBIX 3aBUCUMOCTEU
(bU3UYECKUX BEIINYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKUE SIBICHUS U MPOIIECCHI,
WCIIOJBb3Yysd OCHOBHBIE IIOJIOKEHUSI MOJEKYIAPHO-KMHETHYECKOW TEOPUH
CTPOEHHMSI BEILECTBA, MPUHLUII CYNEPHO3ULMH TOJIeH (HAa Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma aJis ydacTka Lenu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHHUs SHEPTUH, IIPU ITOM J1aBaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U 3aMHCHIBATH €T0 MATEMATHYECKOE BHIPAXKCHHUE;
OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€J, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalluid NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYEeCKuX
IaroB ¢ Omnopod Ha 1—2 W3y4YEHHBIX CBOWCTBA (PU3UYECKUX SIBICHUM,
(U3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemiaTeh pacy€THbIE 3aJadyd B 2—3 JEHUCTBHS, MCIOJbB3Yys 3aKOHBl U
(GopMyIibl, CBs3bIBAOLIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajIM3a
YCJIOBHUSL 3aJla4yd 3alMCBhIBATh KPATKOE YCIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [JIs  peIIeHUs 3a7auyd, BbIOMpaTh 3aKOHBI U  (POPMYIIBI,
HEeoOXoAuMble ISl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJy4Y€HHOE 3HaUeHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrno3HaBaTh MpOOJEMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIH
(U3MYECKUX METOIOB, HCIOJb3Yysl OMHCAHUE MCCIIEOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEAINOJIIOKEHNE, OLEHUBATh MPABWIBHOCTh MOPSAIKA
IIPOBEJICHUSI HCCIIEOBAHUS, 1€JIaTh BBIBOBL;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(du3nyecKuX CBOWCTB Te (KANMUJUISIPHBIE SIBICHUS, 3aBUCUMOCTb J1aBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS U
HarpeBaHusl TPU H3IYYEHUH OT I[BETa H3JIydarolle (Tmorjolaromei)
MIOBEPXHOCTH, CKOPOCTh MCHAPEHMsI BOJBI OT TEMIEPATYPBI KUIAKOCTH H
IJIOIAAA €€ TIOBEPXHOCTH, DJJEKTpHU3alWs TEel W B3aWUMOJEUCTBUE
DIEKTPUYECKUX 3apsAJIOB, B3aWMOJECWUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yallM3allisl MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHuTOB, JEHCTBUS
MAarHuTHOTO MOJIA HA MNPOBOJHHUK C TOKOM, CBOWMCTBA AJEKTPOMArHWTa,
CBOMCTBA DBJEKTPOJBUTATENSl IOCTOSHHOTO TOKa): (POpMYIUPOBATH



IIPOBEPsiEMbIE NPEATIONOKEHHS], COOUPATh YCTAHOBKY M3 MPEJIOKEHHOIO
000py10BaHus, ONUCHIBATh XO/JI OTbITa U (POPMYJIUPOBATH BHIBO/BI;
BBIIIOJIHATH IIPSIMBIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH
BO3/lyXa, CHJIBI TOKA, HANpPSOKEHUS C HCIOJIb30BAHUEM AHAJIOTOBBIX
npuOOpOB U JATUYMKOB (PU3UUECKUX BEITUYHMH, CPABHUBATH PE3yJbTaThl
HU3MEpPEHUH ¢ y4ETOM 3aJJaHHOM a0COIFOTHOM MOTPEITHOCTH;

IPOBOJNUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUYECKON BEIMUYUHBI OT
IpPYyroi C UCHOJIb30BAaHUEM TMPSMBIX HM3MEpPEHUH  (3aBUCUMOCTh
CONPOTHUBJIEHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOHAJAH IOMEPEYHOrO
CEYEHMS U Y/IEJIbHOIO COIPOTHUBIICHHS BEMIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYIIEro 4epe3 IPOBOJHMK, OT HAaNpsDKEHWsT Ha  IIPOBOJHUKE,
UCCJIENOBAHUE TOCIENOBATENIBHOIO M IApPaJUIEIbHOTO  COEIMHEHMM
IIPOBOJTHUKOB): IJJAHUPOBATH HCCIEAOBAaHUE, COOMPATh YCTAHOBKY H
BBINIOJIHATh M3MEPEHHUs], CIEAys NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3yJIbTaThl MOJYYEHHOM 3aBUCUMOCTH B BHJI€ TaOIUI U TpauKOB, 1€TaTh
BBIBOJIBI IO pE3YJIbTaTaM MCCIIEIOBAHMS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMYMH (yAelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMNPOTUBIEHUE MPOBOJAHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOI'O TOKA): IUIAaHUPOBATH M3MEPEHUs, COOUpaTh
DKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIEys NPEUIOKEHHON MHCTPYKLUU, U
BBIYMCIIATH 3HAUCHUE BEJIMYNHBI;

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

XapaKTEepU30BaTh MPUHUUIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OITOPOM HA MX ONMCAHUS (B TOM YHCIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETUMK DJIEKTPUYECKOW DSHEPIUM, 3IJIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC ANEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
IIPENOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIIOJNIb3YSl 3HAHMS O CBOWCTBax (DPM3MUECKUX SIBJICHUN U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbBIE
PUOOPHI MO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
AJIEKTPOCKOII, PEOCTAT), COCTABJIATH CXEMBbl JJIEKTPUYECKHX LENed C
MOCJIEIOBATEIbHBIM U NTAPAJIEIBHBIM COCTUHEHUEM 3JIEMEHTOB, pa3anyast
yCIJIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUYECKUX IENEH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  WHEGOpPMAIMI0O O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU



KU3HU I oOecrieueHrs 0€30MacHOCTH MpU 00pallieHuu ¢ npudopamMu u
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHHUS 3JJ0POBbS U COOITIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHUSI B OKpYKalolIeH cpelie;

OCYIIECTBJIATh TOUCK WHPOpManmuu (U3HUUECKOTO COJICpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIMUXCA 3HAHUW M IyTEM CpaBHEHUS
JOTIOJTHUTEBHBIX UICTOYHUKOB BBIICISTH HHPOPMALIUIO, KOTOPAS SIBISIETCS
MPOTUBOPEUYUBOMN HIIM MOXKET ObITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYE€OHBIX 3aJlaHUl HAYYHO-TIOMYJISPHYIO
JauTepaTypy GU3HUECKOTO COAepKaHUs, CIIPAaBOYHBIE MaTEpUabl, PECYpPCHI
cetu MuTepHer, BhaAeTb NpuEMaMH KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus UHPOPMALIMU U3 OJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE U KpAaTKUE YCTHBIE COOOIICHMUS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATE PE3yIbTaThl MPOCKTHON
WJIM UCCIIEA0BATENIbCKOM ACSITENBHOCTHU, IPU 3TOM I'PaMOTHO UCIIOJIb30BaTh
W3YYCHHBIM TOHATUHHBIM amnmapaT Kypca (U3MKH, CONMPOBOXKIATH
BBICTYIUICHUE MTPE3CHTAIIUCH;

IPU  BBITIOJHEHUH YYEOHBIX TPOEKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB pacHpeAeNsaTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMHU, CJICJAUTH 32 BBITIOJIHEHUEM ILJIaHA JACHUCTBUN U
KOPPEKTUPOBATh €r0, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeATEeTLHOCTH TPYIIHI, BEICTPAaWBaTh KOMMYHHUKAaTUBHOE B3aUMOJCHCTBHE,
MPOSIBIISISE TOTOBHOCTH pa3peniaTh KOH(PIUKTHI.

K xoHIty 00yueHus B 9 kJacce nMpeaMeTHBIC pe3yIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh IOHATHSA: CHUCTEMa OTCuYéTa, MaTepHalibHas TOYKa,
TPACKTOPHS, OTHOCUTEIHFHOCTh MEXaHWYECKOTO ABIKEHUSA, IedopmManus
(ympyrasi, mjgacTaueckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpEHUE,
HEBECOMOCTh M MEperpys3ku, LUEHTP TSHKECTH, aOCONMIOTHO TBEPIOE TEJO,
LEHTP TSKECTH TBEPAOIO Tella, paBHOBECUE, MEXaHUUECKHE KOJICOaHUs U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
DJIGKTPOMArHUTHBIX BOJIH, CBET, ONM30PYKOCTh M JIadbHO30PKOCTD,
CTIEKTpPHI MCITyCKaHWs U TMOTJOIEHUs, anb(da, 6eTa- u ramMmma-u3IydeHus,
U30TOIIbI, JICPHAs SHEPTETHKA,;

pa3nuuaTh SIBICHHSA (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSMOJIMHEHHOE
JIBUKCHHUE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE [BIKEHHE, CBOOOTHOE
najJicHue TeJ, PABHOMEPHOE IBMKEHHE 1O OKPY>KHOCTH, B3aUMOJCHCTBHE
TE€J, PEAKTUBHOE JIBU)KEHUE, KOJIeOaTeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHE, OTPAKEHHE



3ByKa, MPSIMOJIMHEMHOE paclpoCTpaHEHHUE, OTPAKEHUE U NPEIOMIICHHE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHHe OeJIoro CBeTa B
CIEKTp M CJOXXKEHUE CHEKTPalIbHBIX IIBETOB, JUCIEPCHs CBETa,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPA
W3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE H3YYEHHBIX (U3MYECKUX SBJICHUNH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHe SIBICHHUS B TPHUPOJIE:
MIPWINBHI M OTIIUBEI, ABMXKEHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUWE JKUBBIX OPTaHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, I[yHaMH, 53XO0, IIBETa Tell,
ONTUYECKHE SIBJICHUS B MPHUPOJE, OMOJIOTMYECKOE JIEWCTBHE BHIMMOTO,
yIbTPpaUOIECTOBOTO U PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PagNOaKTUBHEIN (OH, KOCMUYECKHE Jy4d, PAJAUOAKTHBHOE H3ITyUCHUE
OPUPOIAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX H3Iy4YeHUH Ha
OpraHu3M 4eJIoBeKa), MPH ATOM MEPEBOAUTH IMPAKTUYECKYIO 3a/ady B
y4eOHYI0, BBIACNATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (DUIUYECKUX
SIBIICHUI;

OIMCHIBATh M3yYEHHBIEC CBOMCTBA TEN M (PU3NUYECKUE SBICHHS, HUCIIOIL3YS
dbu3nueckue BENUYUHBI (CPEHSAsI W MIHOBEHHAs CKOPOCTh Tejla MpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOPEHHE, MEpEeMEIleHUue, MyTh, YIIIOBas
CKOPOCTh, CHJIa TPEHUS, CHJa YNPYTOCTH, CHJa TSIKECTH, YCKOPCHHUE
CBOOOTHOTO TIANEHHUsS, BEC Tela, HMMIYJIbC Tella, WMITYJIbC CHIIBI,
MexXaHu4ecKas paboTa W MOIIHOCTh, TOTCHIMAJIbHAS JHEPrus Teda,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAIbHAS DHEPTUST CIKATOU
MPY>KUHBI, KHHETUYECKAsi JHEPT U, TTOJIHASI MEXaHUUECKasi SHEPTHUSL, TIEPUOJ
¥ YacToTa KoJeOaHWid, JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA,
CKOpPOCTh CBETa, TOKa3aTejdb TMPEIOMJICHUS Cpeabl), TPH OINHWCAHUU
MPaBUJIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOIb3YEMBIX BEITUYHH,
0003HAaUEHUsI W €IUHUIIBI (PU3MUECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIONIUE JAHHYIO (PU3UYECKYIO BEIMYMHY C JAPYTUMH BEJIMYMHAMM,
CTPOUTH TPpaPUKN U3YUCHHBIX 3aBUCUIMOCTEH (PU3NUECKUX BEITUYHH;
XapaKTEepPH30BaTh CBOWCTBA TeJ, (DU3WYCCKHUE SBJICHUS M IPOIIECCHI,
UCIIOJIB3YysI 3aKOH COXPAHEHHUs DHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHWSI,
OPUHITUI  CYMEPIIO3UIIMA CHJI, TPHUHIUI OTHOCUTEIbHOCTH [ ammes,
3aK0oHBI HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsIIOBOIO M MacCOBOTO YHCET
IPYU SIICPHBIX PEaKIUsX, MPU ATOM JIaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aIUCHIBATh €T0 MAaTEMAaTUYECKOE BHIPAKECHUE;



OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTepa: BBISBISATH
MPUYUHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBONCTBA (M3MUECKUX SIBICHHM,
buznYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (ONUPAIOIIUECS HAa CUCTEMY U3 2—3 ypaBHEHHI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYIIbI, CBS3BIBAIONINE (PU3NYECKHUE BEIIMYMHBI: HA
OCHOBE aHaJIM3a YCJOBHs 3a]]aui 3aliChIBaTh KPATKOE yCIOBHE, BBIABIATH
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pAacu€Thl M  OILICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYeHUS (PU3UUECKOM BEJIMUUHBI;
pacrno3HaBaThb MpOOJEMBbl, KOTOpPbIE MOXXHO PpELIUTh MpPU OMOIIU
$u3MYECKUX METOMOB, HCIONB3yS OMHCAHWE WCCIECIOBAHMS, BBIICISATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OICHUBATh MPABHIBHOCTh TOPSIKA
IOPOBEJCHUS  HMCCIIEAOBAHUSA, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(Gu3MUeCcKuX CBOMCTB Ten (M3ydyeHHEe BTOpPOro 3akoHa HbroTOHa, 3aKoHa
COXPaHEHHUsI HHEPTHH, 3aBUCHUMOCTh NEpHOAa KoJeOaHWW NPy KHHHOTO
MasiTHUKa OT MAaccChl Ipy3a M KECTKOCTU NPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE pacpOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBeTra B CIEKTP, U3yYEHHE CBONCTB M300paKEHUS B
IUIOCKOM 3€pKajie W CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOWparomien
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYaThIX CIEKTPOB M3IYUCHHS):
CaMOCTOATENILHO CcOOMpaTh YCTAHOBKY H3 HW30BITOUHOTO Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBOJIBL;

POBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaemnsis
CpelHee 3HaYeHUEe u3MepseMol BeauuuHbl ((POKycHOE paccTosiHHe
coOuparoieii JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HW3MepeHus
(M3MepUTENBHOTO MPUOOpa);

NPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (DM3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHHI (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKEHHMH 0€3 HadalbHOM CKOpPOCTH, Nepuoja
KoJIe0aHUN MaTeMaTH4YeCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MPEIOMIICHHs OT yIJia
NaJicHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSTEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl TOJYyYEHHOW 3aBUCUMOCTH



(¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKoB, JeiaTh BBIBOJBI IO
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJAUTHh KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTh U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBHKEHUH, YCKOPEHUE
CBOOOJHOTO TMAaJeHUsl, KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpeHuUs
CKOJIb)KEHUS, MEXaHU4ecKass paboTa M MOIIHOCTb, 4YacTOTa M IEPHOJ
KoJe0aHUN MAaTeMaTU4YeCKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
CWia coOWparomeld JHWH3bI, pPAJANOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEeHHs, CcOOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY M BBINIOJHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKLHHU, BBIUMCISATH 3HAUYCHUE
BEJIMYMHBI U aHAJIU3UPOBATH MTOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
NOTPEIIHOCTH U3MEPEHMUI;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
000Opy1I0BaHUEM;

pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YYEHHBIX (QU3NYECKUX MOJENeH:
MaTepuaigbHas TOUYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETAa, JIy4, TOHKasl JIMH3a, IUTaHETapHasi MOJIEIb aTOMa, HyKJIIOHHAsi MOJIEIb
aTOMHOTO SIJIpa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMNOpPOM Ha WX ONHMCAHHUA (B TOM YHUCIE:
CHHMJIOMETP, JATUYUKHU IIOJIOKEHUS, PACCTOSHUS U YCKOPEHHs, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CTHIEKTPOCKOT, JJO3MMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3WYECKHX SBJIECHUA U  HEOOXOAUMbIE (PU3NYECKHE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXE€MAaTHUHbIE€ PUCYHKH M3YyYEHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOIIECCOB MPHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
NOCTPOEHHUS N300paKEHHH B IJIOCKOM 3€pKajie U cOOMparoLiei TuH3e;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHusi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUUYECKUMHU YCTPOHCTBAMU, COXPAHEHHS 3I0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHHS B OKPY>KaIoIEeH cpe/ie;

OCYIIECTBJIATh TOUCK WHPOpMamu (U3HNUECKOTO COJICpKaHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIHUPYSI TIOMCKOBBIN 3allpoc, HAXOAUTh
MyTH OTpEJeNICeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIONTNXCS 3HAHUN U TOTIOJTHUTENbHBIX UCTOYHUKOB;



UCIIOJIb30BaTh MIPU BBINOJIHEHWN Y4E€OHBIX 33JJaHUIl HAyYHO-TIOMYJISIPHYIO
JAUTepaTypy PU3MUECKOTO COAEpKaHUs, CIIPABOYHbIE MaTEpUabl, pECYPCHI
cetu IHTEepHeT, Biagerb NpUEMAaMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHGOpMallMM U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHON WM UCCIEN0BATENbCKON
NEATENIBHOCTH, IIPU  3TOM TI'PAaMOTHO  HCHOJIB30BATh  W3yYCHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3MKH U COMPOBOXKAATH
BBICTYIUICHUE TpEe3CHTAel ¢ y4ETOM OCOOEHHOCTEH ayIuTOpHH
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoandecTBOo 4acoB 3HeKTpOHHLIe
HaunmenoBanue
Ne PAa3/IesIoB M TeM Konrpo | Ilpakru IIporpammHuoe OcHOBHBIE BH/IBI (undposbie)
n/n Bcero | JbHbIe | YecKHe coJep:KaHue AeSITeIbHOCTH 00y4aroMXCcs o0pa3oBaTe/ibHbIE
HPOTPANME! padoThl | padoThI pecypcbl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpPa
Pusuka - HayKa o BelIsiBiIeHHE pa3nnyuil MeXay
npupone. SBneHus (bU3HYECKUMU U XUMUYECKUMU
MIPUPOJIBI. MPEBPALLICHUSMH.
dusnueckue sBiaeHUsA: | Pacro3HaBanue u Knaccupukanus
®dusuka - HayKa o MEXaHUYECKUE (bu3MYECKUX SIBICHUM: B bubmmoreia LIOK
1.1 2 ’ https://m.edsoo.ru/7f4161
Ipupoe TEIJIOBBIE, MEXaHUYECKHX, TEIUIOBBIX, 94
AIEKTPUYECKHUE, ANEKTPUYECKUX, MATHUTHBIX U
MAarHUTHBIE, CBETOBbIE, | CBETOBBIX.
3BYKOBBIE Habmtonienue u onucanue
buznYecKuX SIBICHUN
dusznyeckue Omnpenenenure 1EeHbI IeeHUs
BENMYUHBL. M3MepeHne | mIkaibl U3MEPUTEIHHOTO Mprubopa.
¢usnueckux BennuuH. | M3MepeHue TMHEMHBIX pa3MepoB
duznyeckue NpuoOOPHL. | TeN U MPOMEKYTKOB BPEMEHU C
ITorpemnocts y4E€TOM MOTPELIHOCTEM.
M3MEPEHUI N3mepenne o0bEéMa KUIKOCTH U
dusnyeckne MemEyHapoleaﬂ TBépI[I:;FO Tela. I/I3MepeiI/Ie bubmorexa HOK
1.2 2 1 https://m.edsoo.ru/7f4161
BEITUYUHBI cUcCTeMa eIMHUIL TeMnepaTypbl Py MOMOITU

*KHUKOCTHOTO TEPMOMETPa U
JaTYMKA TEMIIEPaTypPhl.
BeimonHeHUe TBOPUECKHX 3aJaHUi
10 TIOUCKY CITIOCOOOB U3MEPEHUS
HEKOTOPBIX (PU3UIECKUX
XapaKTEepPHUCTHK, HaIpuMep,

94
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pa3MepoB MajbiX 00BEKTOB (BOJIOC,
IIPOBOJIOKA), YAaJIEHHBIX O0OBEKTOB,
OOJBIINUX PACCTOSTHUNA, MAJTBIX
MIPOMEKYTKOB BPEMCHH.
OOcyxKIeHne TpeIIaracMbIx
croco6oB

EcrecTBeHHOHAy4HBIN

Kak ¢usuka u npyrue
€CTECTBCHHBIC HAyKH
U3Y4aloT IPUPOAY.
EcrecTBeHHO-Hay4YHBIN
METO/]] IO3HAHMUSL:
HaOII0IcHUE,
[IOCTaHOBKA HAyYHOT'O
BOTIPOCA, BBIIBHYKCHHE
TUIOTE3, SKCIIEPUMEHT

BriaBuxxeHnune runores,
OOBSICHSIIOIIUX MPOCTHIC SIBJICHUS,
Harpumep:

- [OYeMy OCTaHaBJIUBACTCS
JIBIIKYIIIEECS 110 TOPU30HTAIILHON
MMOBEPXHOCTHU TEJIO;

- IOYeMy B JKapKyIO IOToly B
CBETJION OJICXkK/IE TTPOXJIAJIHEH, UeM
B TéMHOI. [Ipemioxkenue cnocobon

bu6mmoreka [JOK

13 METO/T TIO3HAHUS 2 IO MPOBEPKC I'ANOTES, | popepku TUIIOTES. SZDS.//m.edsoo.ru/7f4161
obbacHeHue [IpoBesieHrE UCCITEOBAHUS 10 o
Ha0JTI01aeMOr0 MPOBEPKE KAKOM - TNOO THITOTE3HI.
spneHus. Onucanue [TocTpoeHue MPOCTEHIIIX MOIeei
(usuueckux sSBNEHNH C | dyspueckux sBnennit (B Bie
TOMOIIIbIO MOJIENIEH PUCYHKOB HJIA CXEM), HAlIPUMED
HajIeHue MPEIMETa;
MPAMOJIMHENHOE PaCIpOCTPAHEHNE
cBeTa
HUroro o pasaerny 6

Pa3nean 2. [lepBoHayaibHbIe CBeJeHUS 0 CTPOCHNH BellleCTBA

2.1

CtpoeHue BelecTa

CrpoeHue BelecTna:
aTOMBbI U MOJICKYJIbI, UX
pazmepsbl. OIBITHI,
JTOKa3bIBaIOIIHE

Habmroienue u uHTEpHIpeTaIis
OTIBITOB, CBHJICTEIHCTBYIOMNX 00
ATOMHO-MOJICKYJIIPHOM CTPOCHUH
BEIIIECTBA: OIBITHI C PACTBOPCHUEM

bu6mmoreka [JOK
https://m.edsoo.ru/7f4161
94
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JUCKPETHOE CTPOEHHE
BELIECTBA

Pa3UYHBIX BEIIECTB B BOJE.
OrneHka pasmMepoB aTOMOB U
MOJIEKYJI C UCTIOIH30BAHUEM
dororpaduii, MOTyICHHBIX HA
aTOMHOM CHJIOBOM MHUKPOCKOIIE
(ACM) - naboparopnas paboTa 1o
teme: «OIeHKa JruaMeTpa aToma
METO/IOM PSIOB (C
UCTIOJIB30BaHuEM (poTorpaduii)y».
Onpenenenue pa3MepoB MajbIX TeJ

JIBrxeHue u

JIBM>KEHHUE YacTHll
BeniecTBa. CBI3b
CKOPOCTHU JIBUKEHUS
YacTHI] C

Habmonenne u oObsICHEHNE
OpOYHOBCKOTO ABUXEHUS U
aBreHus AU hy3un.

[TpoBenenue u 00ObSICHEHUE OTBITOB

TeMIEepaTypou. M0 HaOJIIOICHUIO TEIIOBOTO bubnmnoreka [JOK
2.2 | B3auMoJeiicTBue bpoyHoBckoe pacmmpenus razos. [Iposenenne nu | https://m.edsoo.ru/7f4161
YacTHUL BENIeCTBa JBWOKeHUE, TP Qy3usa. | oObsICHEHUE ONBITOB IO 94
B3aumonencteue 0OHapYKEHUIO CUJI MOJIEKYJIIPHOTO
YaCcTHUILl BELIECTBA: MPUTSKEHUS U OTTAJIKUBAHUS
MPUTSKEHUE U
OTTAJIKUBAHUE
Arperatsble cocTosiHUS | Onucanue (¢ UCIOIb30BaHUEM
BElIEeCTBA: CTPOCHUE MIPOCTHIX MOJIENEH) OCHOBHBIX
ra3oB, KUIKOCTEN U paszInuuil B CTPOCHHUH Ia3oB,
TBEPIABIX JKUJIKOCTEN U TBEPJBIX TEIL.
Arperatabie (KpHCTaTIINYECKUX ) OO6bsicHeHre Maoit cxxumaemoctd | bubnmoreka IIOK
2.3 Tei. BzauMocBs3b JKUJIKOCTEN U TBEPIBIX TE, https://m.edsoo.ru/7f4161

COCTOsIHHA BCUICCTBA

MEXy CBOWCTBAMH
BEILIECTB B Pa3HBIX
arperaTHbIxX
COCTOSIHUSIX U UX
aTOMHO-

00JIBILION C)KUMAEMOCTH T'a30B.
OObscHeHne coxpaHeHus HopMbl
TBEPABIX TEJ U TEKY4EeCTH
KHUJIKOCTH.

[IpoBenenue onpITOB,

94
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MOJICKYJIAPHBIM
CTPOECHUEM.
Ocobennoctu
arperaTHbIX COCTOSHUI
BOJIbI

JTIOKA3bIBAIOIINX, YTO B TBEPAOM
COCTOSTHUU BOJIbI YACTHIIBI
HAXOJSTCS B CPEAHEM JANbBIIE APYT
OT Jipyra (IUIOTHOCTh MEHBIIIE), YeM
B KHUJIKOM.

YcTaHOBIEHHE B3aUMOCBSI3U
MeX1y 0COOEHHOCTSIMU
arperaTHbIX COCTOSTHUI BOJIBI U
CYIIIECTBOBAaHUEM BOJTHBIX
opranuzmoB (MC - 6uonorus,
reorpadus)

Hroro no pazneny

5

Pa3znen 3. /IBu:keHue U B3au

MoJelicTBHE TeJl

3.1

MexaHnueckoe
JIBUKECHUE

Mexanunyeckoe
JBUKCHHUE.
PaBHOMEpHOE 1
HEpPaBHOMEPHOE
newxeHue. CKOpocTb.
Cpenssist CKOpOCTb IIpH
HEPaBHOMEPHOM
nBMKeHnn. Pacuér
IyTU U BPEMEHU
JBUKECHUS

HccnenoBanue paBHOMEPHOTO
JIBUKEHMS, OIIPEJIETICHUE ET0
MIPU3HAKOB.

Hab6nronenue HepaBHOMEPHOTO
JBUKEHUS U ONPEJIEIICHNE €T0
OTJINYNI OT PAaBHOMEPHOTO
JIBIDKCHHSL.

Omnpenenenre CKOPOCTH
PaBHOMEPHOTO IBHKEHUS (LIapuKa
B KHUJIKOCTH, MOJIENIH
ANEKTPUIECKOTO aBTOMOOUIIS U
T.J.).

Onpenenenue cpeiHe CKOPOCTH
CKOJIbJKEHUSI OpycKa WK IIapuKa
10 HAaKJIOHHOM TUIOCKOCTH
Pewenue 3anau Ha onpeneneHue
IIyTH, CKOPOCTH U BPEMEHU
PaBHOMEPHOTO JIBUKEHUSI.

bu6mmoreka [JOK
https://m.edsoo.ru/7f4161
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Ananu3s rpaduKOB 3aBHCUMOCTH
IYTH U CKOPOCTH OT BPEMEHH

3.2

Nuepuus, macca,
IUIOTHOCTh

SIBieHuEe MHEpLIMH.
3aKOH MHEPLHH.
BzaumopeiicTBue Tel
KaK IpUYUHA
M3MEHEHUSI CKOPOCTH
IBIDKEeHNA Tea. Macca
KaK Mepa HHEPTHOCTHU
teaa. IlmoTHOCTh
BeniecTBa. CBI3b
INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI
B eIMHUIE 00BEMA
BEIIIECTBA

OOBsicHEeHHE ¥ TPOTHO3UPOBAHHE
SIBIICHUH, 00YCITOBICHHBIX
WHEpLUeH, HalIpuMep, 4To
IPOUCXOJUT NPU TOPMOKEHUH UIIU
PE3KOM MaHEBpE aBTOMOOMUIIS,
[I0YE€MY HEBO3MOKHO MIHOBEHHO
IIPEKPATUTH JABM)KEHUE Ha
BEJIOCUIIE/IE UJIU CaMOKAaTe U T. 1.
IIpoBenenue u aHAIN3 OIBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHUE
CKOPOCTH JIBUJKEHUS Tella B
pe3ynbTaTe IeHCTBUS HA HETO
JIPYTHX Tell.

Pemenue 3ana4 Ha onpezeneHue
Macchl Tejia, ero 00béMa 1
moTHocTu. IIpoBenenue u ananus
OIBITOB, IEMOHCTPUPYIOILINX
3aBHCHUMOCTb U3MEHEHUS CKOPOCTHU
TeJa OT €ero Macchl PU
B3auMoieicTBum tei. M3mepenne
MAaccChl TeJla pa3IuyHbIMU
croco0amH.

Omnpenenenre MIOTHOCTHU TeJla B
pe3yJIbTaTe U3MEPEHHUS €r0 MacChl
u 00béMa

bu6mmoreka [IOK
https://m.edsoo.ru/7f4161
94

3.3

Cumna. Bune! cun

13

Cwnna xak
XapaKTEePUCTUKA
B3aUMOJICUCTBHUSA TEI.
Cuna ynpyroct u

N3ydenune B3auMOICHCTBUS KaK
MIPUYHHBI U3MEHEHUS CKOPOCTH
TeJa WK ero nedopMarum.

Onucanue peanbHbIX CUTYaIul

bu6mmoreka [JOK
https://m.edsoo.ru/7f4161
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3aKoH ['yka.
N3mepenue cuibl ¢
MTOMOILBIO
JMHAMOMETpa.
SIBneHue TAroTeHus u
cuna tspkectd. Cuna
TSYKECTU Ha APYTUX
maHerax. Bec rena.
HesecomocTs.
CrnoxXeHue cuil,
HaIlpaBJIEHHBIX 10
OJHOM IIPSIMOH.
PaBHopelicTByrOIIas
cui. Cuna TpeHus.
TpeHue CKONbXKEHUS U
TpeHue nokos. Tpenue
B MIPUPO/IC U TEXHUKE

B3aUMOJCUCTBUS TEJ C IIOMOIIBIO
MojieJiei, B KOTOPhIX BBOAUTCS
MOHATHE U U300paKEHHUE CUITBI.
W3ydeHue cuibl yrpyrocTu.
HccnenoBanue 3aBUCUMOCTH CHIIBI
YIOPYTOCTH OT YUIMHEHUS
PE3UHOBOTO LIHYpa WU MPY>KUHBI
(c mocTpoeHuem rpaduka).

AHanu3 NpakTUYECKUX CUTYallui, B
KOTOPBIX MPOSIBIISIETCS IEHCTBUE
CHWJIBI YIIPYrocTH (YIpYyrocTh Msya,
KpPOCCOBOK, BETOK JIepeBa U JIp.).
AHanu3 cuTyanui, CBsI3aHHbBIX C
SIBIICHUEM TSTOTCHUSI.

OO0pbscHeHne OpOUTAIIEHOTO
JIBMKCHHUS TUTAHET C
WCIIOJIb30BAHUEM SIBJICHUS
TATOTEHUS ¥ 3aKOHA UHEPITUH.
W3mepenue Beca Tena ¢ HOMOIIbIO
nuHamometrpa. OG0CHOBaHUE 3TOTO
croco0a u3MepeHus. AHaIIU3 1
MOJICIIUPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
MOJTyYeHHUE TPaBUIIa CIIOKEHUS
CHJI, HAIIPABIIEHHBIX BIOIb OJHON
npsiMoit. OnpeieieHue BETUYNHBI
PaBHOAECHCTBYIOLIEH CHII.
W3ydenue cuiibl TpeHus
CKOJIBKEHUS U CHIIBI TPSHHSI TIOKOSI.
WccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHMsI OT CHJIbI JABJICHUS U
CBOWCTB TPYIIMXCS TOBEPXHOCTEH.




AHanu3 NpakTUYECKUX CUTYallU, B
KOTOPBIX MPOSIBIISIETCS IEHCTBUE
CHUJIBI TPEHUS, UCTIONb3YIOTCS
CrocoObl €€ YMEHBIICHUS WU
yBeJIMUYEHUS (KaTaHHe Ha JIbDKaX,
KOHBKaX, TOPMOXKECHHE
aBTOMOOWJIS, UCTIOJIb30BaHUE
MOILIUITHUKOB, IJIABAHUE BOJHBIX
JKUBOTHBIX U 1p.). Pemienue 3amau c
UCIOJIb30BaHuEM GOpMyIT AJist
pacuéTa CHUIIbI TSXKECTH, CUIIBI
YIOPYTOCTH, CUJIBI TPEHUS

Hroro no pazneny

21

Pa3nen 4. /laBieHune TBEPABIX TeJl, KUAKOCTEH U ra3oB

41

Hasnenue. [lepenaua
JIaBJICHUS TBEPABIMU

TeJIaMU, )KUJIKOCTIMU
U ra3aMu

JaBnerune. CiocoOb1
YMEHBIIEHUS U
YBEITUYCHUS TABJICHHUS.
[laBinenue rasa.
3aBHCHMOCTD JTaBJICHHUS
rasa ot oonéma,
TEeMITepaTypHhl.
ITepenaya naBienus
TBEPABIMU TEJIAMMU,
JKUAKOCTSAMH U Fa3aMH.
3akon Ilackans

AHanu3 ¥ 00bSICHEHUE OTIBITOB U
MPAKTUIECKUX CUTYAIUH, B
KOTOPBIX TIPOSBIISICTCS CHJIA
JTABJICHHUS.

O6ocHoBaHME CcIIOCOOOB
YMCHBIIICHUS U YBEITUICHHUS
JTABJICHHUS.

N3ydeHune 3aBUCUMOCTH AaBJICHUS
ra3a ot o0béMa 1 TeMIepaTypsbl.
W3ydenne ocobeHHOCTEH Tiepeaaun
JaBJICHUS TBEPABIMU TEIIaMH,
KUAKOCTSIMHU U Ta3aMH.
ObocHOBaHME PE3yIbTATOB OMBITOB
0COOEHHOCTSIMU CTPOEHHUS
BEIIECTBA B TBEPAOM, KHJIKOM U
ra3000pa3HOM COCTOSTHUSIX.

bubmuorexa [JOK
https://m.edsoo.ru/7f4161
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OKCepUMEHTAJIbHOE
JI0Ka3aTenbCcTBO 3aKoHa [lackais.
Pemenue 3aau Ha pacuér
JIaBJIEHUS TBEPIOTO Tena

4.2

I[aBJ'IeHI/Ie KHUAKOCTHU

3aBUCUMOCTD JIaBJICHUS
KUAKOCTH OT TTyOHUHBI.
ITneBMaTHueckue
MAIIHHBI.
I'mppocratuyeckuit
mapajioKc.
CooOmarorniuecs
COCY/IBI.
I'mppaBnnyeckue
MeXaHU3MBI

HccnegoBaHue 3aBUCUMOCTHU
JIABJICHUS KUJKOCTU OT ITYOUHBI
MOTPY>KEHUS ¥ TUIOTHOCTH
skuakoctu. Habmronenue u
00BSICHEHUE TUIPOCTATUYECKOTO
napajiokca Ha OCHOBE 3aKOHa
ITackas.

N3yuenune cooOmaromumxcs
COCY/IOB.

Pemenue 3agau Ha pacuér
IaBJaeHMS KUAKOCTH. OOBICHEHHE
MPUHIUIIA JEHCTBUA
TUAPABINYECKOTO Mpecca,
ITHEBMaTHYECKUX MAIlIHH.
Ananns 1 00bICHEHHE
MPAaKTUYECKUX CUTYyaIuH,
JIEMOHCTPHUPYIOLIUX MPOSIBIICHUE
JaBJIEHUS JKMJIKOCTH U 3aKOHA
[Tackainst, HanmpuMep MPOLIECCOB B
OpraHu3Me MpH rITyO00KOBOTHOM
HBIPSTHUT

bubmuorexa [JOK
https://m.edsoo.ru/7f4161
94

4.3

ATtMocdepHoe
JIaBJICHUE

ATtmocdepa 3emnu u
atMochepHoe
nasienue. [IpuauHsl
CYIIECTBOBAHMS
BO3/YIITHOW 000JIOYKH
3emun. OnbIT

OKcrepuMeHTabHOE OOHApYKEeHHE

aTMOC(EpHOTO JTaBJICHHUS.
AHanu3 u 00OBSICHEHHE OTIBITOB U
MPaKTUYECKUX CUTYyaIUH,
CBSI3aHHBIX C IEWCTBUEM
aTMOC(EepHOTO AABICHHUS.

bu6mmorexa [IOK
https://m.edsoo.ru/7f4161
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Toppuyemnu.
Nsmepenne
atMoc(epHOro
JTABJICHUS.
3aBUCHUMOCTh
atMoc(epHOro
JABJICHUSI OT BBICOTHI
HaJ YpOBHEM MOpSI.
[TpubGops! mis
U3MEpEHUS
aTMoc(epHOro
JABJICHUS

OOBsicHEeHHE CYIIECTBOBAHUS
aTMocdepsl Ha 3emMiie U HEKOTOPBIX
MJIaHeTaxX Win €€ OTCYTCTBUS HA
NIpyrux mia"erax u JIyne.
OOBbscHeHUE U3MEHEHUS
MJIOTHOCTH aTMOC(EPHI C BEICOTON
1 3aBUCUMOCTH aTMOC(EPHOTO
JIaBJICHUS OT BBICOTHI.

Pemenue 3agau Ha pacuér
aTMOC(EPHOTO JTaBJICHHUS.
Wzyuenue ycrpoiicTBa 6apomeTpa-
aHepouga

4.4

JlericTBUE KUJKOCTH
Y Ta3a Ha
MOTPYKEHHOE B HUX
TEJO0

JleicTBUE KUJIKOCTH U
ra3a Ha OrpykE€HHOE B
HUX TEJIO.
BriTankusaromnias
(apxumenoBa) cuia.
3akoH Apxumena.
[LnaBanue Ten.
BosnyxonnaBanue

DKcrepuMeHTATbHOE OOHAPYKEHHE
JIeHCTBUSA JKUJIKOCTH M Ta3a Ha
MOTPYKEHHOE B HUX TEJIO.
Omnpenenenre BbITATKUBAIOLIEH
CHUJIBI, ICMCTBYIOIIEH Ha TEJIO,
MOTPY>KEHHOE B KUJKOCTb.
[TpoBenenue u o6cyxIeHNE
OMBITOB, JEMOHCTPUPYIOIINX
3aBUCHMOCTD BBITaJIKHABAIOIICH
CHUJIbI, ICCTBYIOILIEN HA TEIO B
JKHJIKOCTH, OT 00BEMaA
MOTPY>KEHHOM B JKUJIKOCTh YaCTH
TeNa ¥ OT INIOTHOCTH KHUJIKOCTH.
Ilposepka nezasucumocmu
BLIMANIKUBAIOUCL CUTIDI,
Oelicmayroweti Ha meio 8
AHCUOKOCMU, OM MACCHL Meld.
HccnenoBanne 3aBUCMMOCTH Beca
Teja B BOJIE OT 00BEMa

bu6mmorexa [IOK
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MOrPYKEHHOM B HKUJIKOCTb YaCTH
Tena. Pemenue 3anau Ha
IIPUMEHEHHE 3aKOHa ApXumMmena u
YCIJIOBHS TUIABAHUS TEN.
KoHctpynpoBanue apeomerpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U
ompeieNieHue eé
Ipy30M0AbEMHOCTH

Hroro no pazneny

21

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus

5.1

Pabora 1 MontHOCTH

Mexanudeckas padora.
MoIHoCTh

OKCIIEpUMEHTAIIBHOE OIPENEICHHUE
MEXaHHYeCKOM  paboThl  CHIIBI
TSKECTHU NPHU MMAJICHUH TEJIA U CUIIBI
TpeHus pu PaBHOMEpPHOM
IepeMEIICHUN Tena 1o
TOPU30HTAILHON TOBEPXHOCTH.
Pacuér momHocTH, pa3BUBacMOn
[IpU NOABEME I10 JIECTHHIIE.
Pemenue 3amau Ha pacuér
MeXaHMUYEeCKOH paboThl U
MOIIIHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/7f4161
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5.2

[TpocTeie MEXaHU3MBI

[IpocTble MEXaHU3MBI:
pbIyar, 610K,
HAaKJIOHHAS [JIOCKOCTb.
[IpaBuiio paBHOBECHSA
peraara. [Ipumenenune
IIpaBHJia PaBHOBECHUS
pbIyara K 0JIoKy.
«30J10TO€ MPABUIION
mexanuku. KITJ]

Omnpenenenre BHIMTPHIIIA B CUIIE
MPOCTBIX MEXAHU3MOB Ha IPUMEPE
pblyara, moJBUKHOTO U
HENOABMYKHOI'O OJIOKOB, HAKJIOHHOM
IUIOCKOCTH. MccenemoBanue
YCJIOBHSI paBHOBECHSI phlUara.
OOHapyX)eHne CBONUCTB MPOCTHIX
MEXaHU3MOB B Pa3JIMYHBIX
WHCTPYMEHTaX U

bu6mmorexa [IOK
https://m.edsoo.ru/7f4161
94
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MPOCTBIX MEXaHU3MOB.
[TpocThiec MeXaHU3MBI B
OBITY M TEXHUKE

MPUCIIOCOOICHUSX,, UCTIONB3YEMBIX
B OBITY U TEXHHKE, a TAKXKE B
KUBBIX OpTaHU3Max.
DKCHEePUMEHTAITBHOE
JIOKa3aTeJIbCTBO PABEHCTBA pabOT
MIPU TPUMEHEHUU TTPOCTHIX
Mexanu3moB. Onpenenenue KIT/]
HAKJIOHHOH 11ockocTH. Perienune
3a/1a4 Ha IPUMEHEHUE TIPaBUIa
paBHOBECHsI pblYara u Ha pacuér
KII,

MexaHnudeckas
SHEPTHUsL.
Kunernueckas u
MMOTEHITNATLHAS
sHeprus. [IpeBpanienue

DKCIIepUMEHTAIILHOE OIIPECIICHHE
M3MEHEHUS KUHETUYECKOU U
MOTEHIMAJIbHON HEPTUH TeJla IPU
€ro CKaThIBAHUU 110 HAKJIOHHOM
w10ckocTH. PopMyIupoBaHHE Ha

bu6mmorexa [IOK

5.3 Mexannueckas 3 1 OJTHOT'O BHJIa } OCHOBE€ UCCIIEJOBaHUS 3aK(3Ha https://m.edso0.ru/7f4161
SHEprus MEXAHUYECKOU COXpaHEHUsI MEXaHNYIECKOU 94
DHEPIruU B IPYTOU. sHeprun. OOCyX)AeHHE TPaHuUIl -
3aKOH COXpaHEeHUs MIPUMEHUMOCTH 3aKOHA
OHEPrur B MEXaHUKE COXpaHEHUs DHEPTUH.
Pemienue 3a7a4 ¢ HCOIb30BaHUEM
3aKOHA COXPaHEHUS SHEPTUU
Hroro no pazgeny 12
OBIIEE KOJIMYECTBO
YACOBIIO 64 12
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8 KVIACC

Kosaun4yectBo yacos DJIEeKTPOHHbBIE
HaumenoBanue
Ne Kounrpo | IIpakTn IIporpammHuoe OcHoBHbBIE BUIbI (undpossie)
n/n PaIEIoB HTeM Bceero | JbHBIC | YecKHe coJiep:KaHue AeATeJIbHOCTH 00y4aromuXcs oOpa3oBaTe/ibHbIE
HPOTPANME! padoTel | padoThl pecypcel
Pa3pgen 1. TensioBbIe IBJICHUS
OcHOBHBIE TIOJIOKEHUS Hab6nronenue u uaTepnperanus
MOJIEKYJIAPHO- OMBITOB, CBUJIETEIHCTBYIOMIUX 00
KUHETUYECKON TEOPUU ATOMHO-MOJIEKYJISIPHOM CTPOEHUHU
CTPOEHHS BEIIECTBA. BEILIECTBA: OMBITHI C PACTBOPEHUEM
Macca u pazMepsl aTOMOB | pa3JIMYHBIX BELIECTB B BOJIE.
1 MOJIeKyJ1. OTBITHI, Pemenue 3amad no oueHUBaHUIO
MOJTBEPKIAI0IINE KOJIMYECTBA aTOMOB HJIM MOJIEKYJI B
OCHOBHBIE TOJI0KEHUS eanHuLe 00bEMaA BeIleCTBa.
MOJIEKYJISIPHO- AHanu3 TeKcTa ApEeBHUX
KMHETUYECKOIN TEOpHUH. aTOMHUCTOB (Hampumep, pparmMeHTa
Mogenu TBEpIOTO, noamel Jlykpenus «O npupone
Crpoesme u KUJKOTO U BEIIei») ¢ N3NI0KEHUEM Bubmorexa [IOK

1.1

CBOICTBA BEIECTBA

ra3o00pa3HOro COCTOSHUMN
BELIECTBA.
Kpucrannuueckue u
amMopQHbIe Tena.
OObsiCHEHHE CBOICTB
ra3oB, KUAKOCTEH 1
TBEPIBIX TEJI HA OCHOBE
MOJI0KEHU I
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHH.
CmaunBanue u
KaWUISIPHBIC SIBIICHUSI.
TennmoBoe pacumpeHue u

000CHOBaHMI AaTOMHOM THUIIOTE3BI
(cMbIciOBOE uTeHue). OneHka
yOeIUTENbHOCTH 3TUX
000CHOBaHUH.

OOmbsicHeHne OPOYHOBCKOTO
JBYDKEHUS, ABICHUS TUPPy3un 1
pa3nu4uii MeX Ty HUIMH Ha OCHOBE
ITOJIOXKEHUN MOJIEKYJISIPHO-
KHHETHYECKOW TEOPUU CTPOCHUS
BEIIECTBA.

OOBsicCHEHNE OCHOBHBIX Pa3THYUNA
B CTPOCHUU Ta30B, KUAKOCTECH U
TBEPIBIX TEJ C UCTIOB30BaHUEM

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

ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUU CTPOEHUS
BelecTBa. [IpoBeaeHue onbITOB 1O
BBIPAIIMBAHUIO KPUCTAJIJIOB
ITIOBAPEHHOM COJIM WK caxapa.
[IpoBenenue u oobsACHEHUE
OIBITOB, JEMOHCTPUPYIOLINX
KalWUIPHBIE SIBJICHUS U SIBJICHUE
CMa4yuBaHMUs.

OOBsicHeHHE PO KaMJUISIPHBIX
SIBJICHUH J1s1 TOCTYIJICHUS BOJIbI B
opranusM pacreHuii. Habmronenue,
IIPOBEJICHUE U OOBICHEHUE OIBITOB
10 HaOJIIOACHUIO TETIIOBOTO
paciipeHus ra3oB, )KUJIKOCTEHN 1
TBEPABIX Ted. OOBsICHEHHE
coXpaHeHMsI 00bEMa TBEPBIX Tel,
TEKY4€CTHU KHUJIKOCTH (B TOM UYHUCIIE,
pa3HUIBI B TEKYYECTHU I Pa3HbIX
KHUJIKOCTEN), TaBJICHUS rasa.
[IpoBenenune onpITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
JaBJIEHUSI BO3/lyXa OT ero o0béma u
HarpeBaHus WIN OXJIaXJIEHUS, U UX
00BsICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHMsI. AHAIN3
IIPAKTUYECKUX CUTYaIUi,
CBS3aHHBIX CO CBOWCTBAaMU I'a30B,
JKUJIKOCTEN U TBEPJIBIX TEI

1.2

TenmoBwie
MIPOIIECCHI

21

Temneparypa. CBs3b
TEMIEPaTyphl CO

O6ocHOBaHME MPaBUIT U3MEPEHUS
TemnepaTypbl. CpaBHEHHE

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
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CKOPOCTBIO TEIIIOBOTO
JIBMDKCHMS YaCTHIL.
Buytpennsis aueprusi.
CriocoObI U3MEHEHH S
BHYTPEHHEN SHEPIrUu:
Terionepeaaya u
COBEpIIICHUE PaOOTHI.
Bunael Terionepenaun:
TETIONPOBOHOCTb,
KOHBEKILIUSI, U3ITyYCHHE.
KommuecTBO TEIIIOTHI.

VY neapHas TENI0EMKOCTD
BenecTBa. TemnooOMeH u
TEIIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIOBOTO
Oananca. IlmaBieHue u
OTBEpP/ICBaHUE
KPUCTAJUTUIECKUX
BEIIECTB. Y IeIbHAs
TEII0TA IIJIABJICHHS.
[TapooGpa3zoBanue u
KOHJICHCAIIHSL.
Ucnapenne. Kunenue.
VnenbHas Temiora
napooOpazoBaHMUsL.
3aBHCHUMOCTD
TeMIIepaTypbl KUTIEHUS OT
aTMoc(epHOTro JaBICHHUS.
Bnaxnocts Bo3ayXa.
DHeprus TOIIMBA.

VY aennHas TEIjioTa
CrOpaHus.

Pa3IMYHBIX CIOCOOOB U3MEPEHUS U
[IKaJI TeMIIEPaTyphl.
HaOmronenue n o0bsiCHEHHE
OTIBITOB, IEMOHCTPHUPYIOIINX
M3MEHEHUE BHYTPEHHEH sHeprun
TeJa B pe3ylibTaTe Terionepeaaun
Y pabOThI BHEIIHUX CHJI.
HaOnronenue u o0ObsicHEHUE
OTIBITOB, 0OCYXK/IEHUE
MPAKTUYECKUX CUTYaIUH,
JEMOHCTPHUPYIOIIUX pa3InyHbIe
BU/IbI TEIUIONEPEIAUHU:
TEIJIONPOBOHOCTh, KOHBEKIIHIO,
U3JIy4CHHE.

Uccnenosanue sBieHus
TEI1000MeHa IPU CMEITUBaHUHI
XOJIOTHOW U ropsiue BOABI.
HaGnronenue ycranoBieHUst
TETJIOBOTO PABHOBECHS MEXKITY
ropsiueil ¥ XOJIOAHON BOAOM.
Omnpenenenue (M3MEPEHHE)
KOJIMYECTBA TEIUIOTHI,
ITOJIy4EHHOT'O BOJIOM ITPH
TEMI000MEeHe C HarpeThiM
METaJUIMYECKUM [UIUHAPOM.
Omnpenenenue (M3MepeHHE)
YAEIBHON TEINIOEMKOCTH
BEILIECTBA.

Pemenue 3aiay, CBA3aHHBIX C
BBIYMCIICHHEM KOJIMYECTBA
TEIJIOTHI U TETIOEMKOCTH MPU
TerI000MeHe.




[IpuHimns! paboTh
TEIUIOBBIX JBUTaTEIEH
KIIJI TenmoBoro
nsurarens. TeroBbie
JIBUTATEIU U 3all1Ta
OKPYKaroIlEeH Cpebl.
3aKOH COXpaHEHUS U
MIPEBPALICHUS SHEPTUU B
TEIUIOBBIX IIpoLieccax

AHanu3 cuTyauil NpakTUYECKOro
UCII0JIb30BaHUs TEIUIOBBIX CBOWCTB
BEILECTB U MAaTE€pUAJIOB, HAIPUMED,
B LIEJISIX DHEProcOepeKeHHS:
TETION30JISIU,
sHEeprocOeperaronife KpbIiu,
TEPMOAKKyMYJISITOPHI U T. [I.
HabGnronenue siBeHni ncnapeHus
1 KOHJICHCAIUU.

HccnenoBanue npouecca
WCIIapeHUs Pa3IuYHbIX KUIAKOCTEM.
OObscHeHUE SBICHUI UCTIAPEHUS U
KOH/JIEHCAIIU1 Ha OCHOBE aTOMHO-
MOJICKYJISPHOTO YUYCHHS.
Hab6nronenue u o0bsicHeHHE
rpoiiecca KUTMeHus, B TOM YHCIie
3aBUCUMOCTH TEMIIEPATYPHI
KHUIIEHUS OT JIaBJICHUS.
Omnpenenenue (M3MEPEHHE)
OTHOCUTEIbHOW BIAXKHOCTH
BO3/IyXa.

Hab6nronenue nporiecca riaBiaeHus
KPUCTAJUTMIYECKOTO BEIIECTBA,
HarpumMmep, Jpjaa. CpaBHeHHE
MPOLIECCOB ILJIABJICHUS
KPUCTAJUTMYECKUX TEIl U
pa3MsryeHus pu HarpeBaHUU
amMOp(HBIX Tel.

Omnpenenenue (M3MepeHHE)
yAEJIbHOU TEIJIOTHI MIJIaBICHUS
h10:91 ¢

OObsicHEeHUE SBICHU MJIABJICHUS U




KPUCTAJUTM3ALIUU Ha OCHOBE
ATOMHOMOJIEKYJIIPHOTO YYEHHSI.
Pemenne 3a7a4, cCBI3aHHBIX C
BBIUMCIICHHEM KOJIMYECTBA
TEIUIOTHI B Mpoleccax
TeIIoNepelauy NPy MJIABICHUU U
KpHUCTaJUIM3alMK, UICTIAPEHUH U
KOHJIEHCAalUUU. AHAIu3 CUTyauuin
MPaKTUYECKOTO TPUMEHEHUS
SIBIICHHUH IJIaBJICHHS K
KpUCTa/UIM3allNK, HAaIIpUMED,
MOJIyYEHUE CBEPXUUCTHIX
MaTepHuasoB, COJIEBas Tpeyika u Jip.
Amnanu3 paboThl U 00bSICHEHHE
MIPUHIUIIA JCHCTBUS TEIJIOBOTO
JIBUTATEIIS.

BrruucieHne KoJM4ecTBa TEIIOTHI,
BBIJICIISIFOLIETOCS [IPU CTOPaHUU
pa3nuyHbIX BU10B TorunBa, u KIT/
JIBUTATEIIS.

OO6cyXaeHne KOJTOTUYECKUX
IMOCJIE/ICTBUN MCIIOIb30BAHUS
JIBUTATEJIel BHYTPEHHETO
CrOpaHus, TETJIOBBIX U
TUAPOIIEKTPOCTAHIINI

Hroro no paszneny 28

Paszgea 2. diiekTpuyeckrue 1 MarHuTHbIE SIBJICHUS

DIIEKTpUUYECKHE
2.1 | zapsgpl. 7 1

3apspKeHHbIE Tena

OnexTpusanus Tell.
JIBa poJia 2IIEKTPUYECKUX
3aps10B.

HaGnronenue u nmpoBeeHue
OIBITOB I10 AJIEKTPU3ALIUU TEJl IPU
CONPUKOCHOBEHUH U MHAYKLIHEH.

bu6mmorekxa [IOK
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2.2

U UX B3aumoeiicteue Habmoienue u oObsicHeHNE

B3aUMOJICHCTBUE 3apsSKEHHBIX TEll. B3aUMO/JICUCTBUSI OTHOUMEHHO U
3akoH Kynona Pa3HOMMEHHO 3aPSKEHHBIX TEJl.
(3aBUCHUMOCTD CHUJIBI OObscHeHne NpUHIUIIA 1eHCTBUS
B3aUMOJEICTBUSA anekTpockona. O0bsiCHEHHE
3apsKEHHBIX TEIl OT SIBJICHUM JIEKTpU3alUU [IPU
BEJIMYUHBI 3aps1/10B U CONPUKOCHOBEHUU TEN U
pacCTOSIHUSL MEXAY MHIYKIUEN ¢ UCIIOJIb30BAHUEM
TenaMu). DNEKTPUYECKOE | 3HAHUN O HOCUTEISX
noe. ANEKTPUYECKHUX 3apsI0B B
Hanpsx€HHOCTD BenecTe. PacriosHaBanue u
3JEKTPUUYECKOTO MOJIS. 00BsICHEHUE SIBICHUN
[IpuHOUI cyneprno3unuu | dJIEKTpU3alUKu B IOBCEAHEBHON
AJIEKTPUYECKUX ToJie (Ha | »ku3Hu. Habmonenue u
KaueCTBEHHOM YpPOBHE). 00BsICHEHUE OIBITOB,
HocuTenu snekTpuyecknx | WITIOCTPUPYIOMIUX 3aKOH
3aps/ioB. DIIEMEHTAPHBIN | COXPAHEHUS JIEKTPUUECKOTO
BJIEKTPUYECKUAN 3apsi/l. 3apsza.
Crtpoenue aToma. Hab6nronenue onbITOB 110
[IpoBoHMKY 1 MOJIETTUPOBAHHIO CHJIOBBIX JIMHUI
TUDJICKTPUKU. 3aKOH AIEKTPUYECKOTO MOJIA.
COXpaHECHUS Uccnenosanue nencreus
BJIEKTPUYECKOTO 3apsiia AIEKTPUYECKOTO MOJIs Ha

MPOBOJIHUKU U TUDJIEKTPUKHU

DIIEKTPUYECKUH TOK. HaGnronenue pa3auyHbIX BUIOB
VYcnoBus CymecTBOBaHUS | IEWCTBHS DJIEKTPUUECKOTO TOKA U

TToCTOSHHbL BJIEKTPUYECKOTO TOKA. 00Hapy)XEHHUE ITHX BHUJIOB Bubmorexa [IOK

AIIEKTPUYECKHI TOK

20

W cTOUYHUKH TOCTOSTHHOTO
ToKa. JleicTBus
3JIEKTPUYECKOTO TOKa
(TeTuIoBOE, XMMUYECKOE,

JIEUCTBHUSA B IIOBCEIHEBHON >KU3HU.

HaOmronenre BO3SHUKHOBEHUS
ra30BOro pa3psia u
AIIEKTPUICCKOTO TOKA B )KHJIKOCTH
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MarHuTHOE).
DJIEKTPUUYECKUIN TOK B
KHUJKOCTAX U razax.
DnexTpuyecKkas 1enb.
Cuiia Toka.
DIIEKTPUYECKOE
HanpspKEeHUe.
ConpoTuBieHue
MIPOBOJHUKA. Y IeIbHOE
COTMPOTUBIICHUE
BemiecTBa. 3akoH OMma mig
y4acTKa [emnu.
[TocnenoBarensHOE U
napajuieIbHOe
COCJIMHEHHE
MIPOBOTHUKOB.

Pa6ota u moutHOCTH
AIEKTPUUYECKOTO TOKA.
3akon Jlxoyns-Jlenna.
DNEeKTPpUYECKHE LIETTH U
oTpeduTenu
JIEKTPUYECKOM SJHEPTUU B
obITy. KopoTkoe
3aMbIKaHUE

COopka 1 ucrtbITaHUE
ANEKTPUYECKOM e MOCTOSSHHOTO
TOKA.

N3mepenne cuiibl TOKa
aMIIEPMETPOM.

N3mepenne 3JeKTpuyecKoro
HaIPsKEHUS BOJIBTMETPOM.
[TpoBenenue u 0O6bACHEHUE
OMBITOB, JEMOHCTPUPYIOIINX
3aBUCUMOCTb 3JIEKTPHUUECKOTO
CONPOTHUBIICHUS MPOBOJIHUKA OT €r0
JUTMHBI, [JI0IAU OIEPEYHOro
CEYEHHUs U MaTepuaia.
HccenenoBanue 3aBUCUMOCTH CHIIBI
TOKa, MPOTEKAIOLIET0 Yepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HanpsHKeHUs Ha
pesucTope.

[IpoBepka mpaBuiia CIOKEHUS
HaIpsHKEHUN IPU
MOCJIEI0BATEILHOM COETUHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka mpaBuiia AJisi CUIIBI TOKA
IIPY NTapaJIJIEIbBHOM COEAUHEHUH
pe3UCTOpPOB. AHAIN3 CUTYaLUil
MIOCJIEI0BATEIBHOTO U
NapaJUIEIbHOTO COEAMHEHHUS
IIPOBOJHUKOB B JIOMAIIHUX
AIEKTPUYECKUX CETSX.

Pemenue 3a1a4 ¢ MCNOJIb30BaHUEM
3akoHa OMa u popmyn pacuéra
AIIEKTPUYECKOTO CONPOTUBIICHHUS




IIPU N1OCJIE0BATEIBHOM U
MapajuieJIbHOM COECIMHEHUH
IpoBOIHUKOB. OnpeneneHue
paboThI AIEKTPUIYECKOTO TOKA,
MIPOTEKAIOLLETO YEPE3 PEZUCTOP.
OnpeneneHre MOITHOCTH
ANEKTPUYECKOTO TOKA, BBIIEIAEMOM
Ha Pe3UCTope.

HccnenoBanue 3aBUCUMOCTH CHJIBI
TOKA Yepe3 JIAMIIOUYKY OT
HanpsikeHus Ha Hel. Onpenenenue
KII[ narpeBaress.

Hccnenosanue npeodpa3oBaHUs
JHEPIruu IpHU NOABEME I'Py3a
anekTpoBurareiaemM. O0bsICHEHNE
YCTPOMCTBA M IPUHIUIIA IEUCTBUS
JIOMAIITHUX
AIIEKTpOHArpeBaTeIbHbIX
nprOopoB. OOBsICHEHUE TPUYNH
KOPOTKOTO 3aMbIKaHHS U MIPUHIIUITA
JIEUCTBUS TUIAaBKUX
npeaoxpanurenei. Pemenne 3anau
C UCMOJIb30BaHUEM 3aKOHA
Jxoyns-Jlenna

2.3

MarsuTtasie
SIBJICHUS

1.5

ITocTostHHEBIE MATHUTEL.
BzanmoneiicTBue
MOCTOSIHHBIX MAarHUTOB.
MarauTtHOEe Tone.
MarauTtHoe nojie 3eMiIu 1
€ro 3HaueHHE IS KU3HU
Ha 3emiie. OnbIT DpcTena.

Uccnenosanyue MaruuTHOro
BSaHMOHeﬁCTBHH ITIOCTOAHHBIX
MAardamToOB.

I/I3yqu1/Ie MArdvTHOT O I10JIs
ITIOCTOAHHBIX MAarHUTOB HpI/I nux
00BbEIMHEHUH U Pa3JICTICHUH.
Uccnenosanyue MarauTHOro

bu6mmoreka [JOK
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MarunuTtHoe 1oJje
AJIEKTPUYECKOTO TOKA.
[Ipumenenue
AJICKTPOMAarHUTOB B
TexHuke. JlerictBue
MarHuTHOTO TTOJIS

Ha IIPpOBOAHUK C TOKOM.

DIIeKTPOABUTATEIb
MOCTOSIHHOT'O TOKa.
Hcnonb3oBaHue
3JIEKTPOJIBUTATENCH B
TEXHHUYECKHX
YCTPOMCTBAxX U HA
TPaHCIOPTE

B3aHMMOJCHCTBHUS ITOCTOSHHBIX
MarHHuTOB.

N3ydeHnne MarHuTHOro moJist
MOCTOSIHHBIX MAarHUTOB IIPU UX
00BEIMHEHUH U pa3JICJICHUH.
[IpoBenenue onbITOB MO
BU3YyaJIu3alliu MOJIsl TOCTOSHHBIX
MarHHuTOB.

N3yuenue siBneHus
HaMarHWYMBaHMs BEIIECTBA.
HccnenoBanne nencTBUS
AJIEKTPUYECKOI0 TOKA Ha
MarHUTHYIO CTPENKY.
[IpoBenenue onpITOB,
JIEMOHCTPHUPYIOIIHNX 3aBUCUMOCTD
CHJIbI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM M MarHurta OT CHJIbI U
HAIMpPABJICHUS TOKA B KaTYIIIKE.
AHanu3 cuTyanuii MpakTH4eCcKoro
MIPUMEHEHUS JIEKTPOMArHuToB (B
OBITOBBIX TEXHHYECKUX
YCTPOMCTBAX, MPOMBIIIUIEHHOCTH,
Meauiuae). 3ydenune neicTBust
MAarHUTHOTO TOJIS1 HA POBOJHUK C
TOKOM.

N3yuenue nencreus
anekrpoasurareis. Mamepenue
KIIJ] anexrpoaBUraTenbHoOM
YCTaHOBKH.

Pacno3HaBaHue u aHaau3
Pa3IMYHBIX IPUMEHEHUN
AJIEKTpOJIBUraTesel (TpaHcmopr,




OBITOBBIEC YCTPOICTBA U JIp.)

OnbiTel Dapajes.
SIBenue
3JIEKTPOMATrHUTHOMN
nHaykuuu. [Ipasumno
Jlenna.

DNeKTpOMarHuTHas bubnnoreka [HOK
2.4 4 DIEeKTpOreHeparop.
WHIYKIAS https://m.edsoo.ru/7f4181ce
CrniocoOsl mostyueHus OnBITHL IO UCCIEI0BAHUIO SABICHUS
BJIEKTPUYECKOM SHEPTUU. | DIEKTPOMAarHUTHOW UHAYKIWHN:
DNEKTPOCTAHITUHN HA HCCIIENOBAHNE N3MEHEHUH
BO300HOBIIEMBIX 3HAYCHMSI ¥ HAIPABIICHUS
HWCTOYHHUKAX YHEPTUU MHAYKIIMOHHOTO TOKA
Hroro no pazneny 37
PesepBHOe Bpems 3
OBILIEE
KOJIMYECTBO UACOB 68 145

10 [TPOT'PAMME
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9 KJIACC

H KoanuyecTBO 4acos IIporpammHoe OcHoBHBIE BUABI JeITeILHOCTH DJIeKTPOHHbIE
anMeHOBaHHe
Ne Koutpo | IpakTn coJiep:KaHue o0yuyarmuxcsi (uudpoBbie)
pa3aeyioB U TeM
n/n Bcero | abHBIE YyecKue oOpa3oBaTe/ibHbIE
NMPorpamMmbl
padoTbl | padoThI pecypcbl
Pa3zgen 1. Mexanun4deckue siBJICHUSA
Mexanngeckoe AHanus u 00CyX/1eHHE Pa3IMUHbIX
JIBUKCHUE. MPUMEPOB MEXAHUUECKOTO JIBHXKCHHUS.
MarepuanbHas Touka. | OOCyXaeHHE IpaHULl IPUMEHUMOCTH
Cucrema otcuéra. MOJIENIA «MaTepHalIbHAsI TOUKaY.
OTHOCHUTEILHOCTD Onrcanre MEXaHUYECKOTO JBHMIKCHHS
MEXaHUYECKOI0 pa3IuYHBIMU crioco0amu (ypaBHEHHE,
JIBKCHUSI. Tabnuna, rpaguk).
PaBHOMepHOE AHanM3 )XU3HEHHBIX CUTYaIil, B
MPSIMOJIMHEITHOE KOTOPBIX MPOSIBIIAETCA
JIBUKEHUE. OTHOCUTEJILHOCTh MEXaHUYECKOTO
MexaHmaeckoe HepaBHOMeE)HOC ﬁBpgKeHm.
MPSMOJIMHEITHOE a0JII0JICHNE MEXaHUYECKOTO
IBHKEHHUE U p a bu6mmorexa [IOK
1.1 10 1 nBwxeHue. CpeHsAst U | IBH>KEHHSI TeJla OTHOCUTEIbHO

CHOCOOBI €T0
OIUCAHUSA

MTHOBEHHAsi CKOPOCTh
Tena npu
HEpPaBHOMEPHOM
JIBUKEHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSMOJIMHENHOE
nemwxkenne. CBoOoHOE
naneaue. OnbpITE
lNanunes.
PaBHoMepHOE
JIBJKEHHE T10

pa3HBIX TEJ OTCYETA.

CpaBHeHuE MyTel U TpaeKTOPUI
JBUKEHMSI OJHOTO U TOTO XK€ Tela
OTHOCHUTEIIBHO Pa3HbIX TEJl OTCUETA.
Amnanus tekcta [Namunes 06
OTHOCHUTENIbHOCTH JIBUKECHHUS;
BBITIOJTHEHUE 33/IaHUI TI0 TEKCTY
(CMBICIIOBOE UTEHUE).
Onpenenenne CpeIHEel CKOPOCTH
CKOJIBXKEHUS OpYCKa WIIN IBUKECHUS
HIapyKa 10 HAKJIOHHOW IJIOCKOCTH.
AHanmm3 B 00CyXKJIeHHEe CITOCO00B

https://m.edsoo.ru/7f41a4a6
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OKPYKHOCTH.
[lepuon u yactora
obparmenus. JInHeitHas
U yTJI0Basi CKOPOCTH.
[lenTpocTpeMUTEILHOE
YCKOpEHHE

npUOIMKEHHOTO ONpPEICTICHUS
MTI'HOBEHHOI CKOPOCTH.
Omnpenenenue CKOPOCTU
PaBHOMEPHOTO JIBHXKEHUS (IIapuKa B
KHUJKOCTH, MOJICJIH IEKTPUYECKOTO
ABTOMOOWJIA U T. 11.).

Onpenenenue NyTH, MPOUICHHOTO 3a
JAaHHBIA TPOMEXYTOK BPEMEHHU, U
CKOpPOCTH TeJa 1o rpaduky
3aBUCHUMOCTH MYTH PaBHOMEPHOTO
JBUKEHHSI OT BPEMEHHU.

OO6cyxeHre BO3MOXKHBIX IPUHIIUIIOB
JeNCTBUS MPUOOPOB, U3MEPSIOIINX
CKOPOCTb (CITUIOMETPOB).
Brruucnenue mytu u CKOpOCTH MpH
PaBHOYCKOPEHHOM MPAMOJUHEHHOM
JBIKEHUHU TeJa.

Ornpenenenue MpoMIeHHOTO MyTH U
YCKOPEHHUS ABUKEHUS Teja 1Mo
rpauKy 3aBUCUMOCTH CKOPOCTH
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS TeJla OT BPEMEHH.
IIposepka eunome3swi: eciu npu
PABHOYCKOPEHHOM 08UdICEeHUU De3
HA4anbHOU CKOPOCMU nymu
OMHOCAMCS KAK PO HeYEMHbIX Yucell,
Mo cOOmMEemcmeyoujue NPOMeNCymKu
8pemMeHlU 0OUHAKOBYI.

OrnpezenieHne yCKOpeHUs Teja npu
PaBHOYCKOPEHHOM JIBH>KEHHH T10
HAKJIOHHOM IIJIOCKOCTH.

H3mepenne nepuoaa U 4aCTOTHI




oOpalieHus Tena 1Mo OKPYKHOCTH.
Omnpenenenue CKOPOCTH
PaBHOMEPHOTO JIBUYKEHUS Tella Mo
okpyxHocTH. Pemienue 3a1ay Ha
orpezieNiecHue KHHEMaTHUYECKUX
XapaKTePUCTHK MEXaHUYECKOTO
JBUKCHUS PA3TUYHBIX BUJIOB.
PacnioznaBanue u mpuoOImKEHHOE
OTMCaHUE PA3IUYHBIX BHJIOB
MEXaHUYECKOTO JIBUXKEHUS B IIPUPOJIE
U TEXHHUKE (Ha mpuMepax cBOOOHO
NaIAI0IIUX TeT, TBHKCHUS
KUBOTHBIX, HEOCCHBIX TElI,
TPaHCIOPTHBIX CPEACTB U JIp.)

1.2

BzaumoeiictBue
Ten

20

IlepBblii 3aK0H
Hprorona. Bropon
3akoH HerotoHa.
Tperuii 3akoH
Herorona. [IpuHimn
CYNEPIIO3ULIMU CHUJL.
Cuna ynpyrocru.
3akoH I'yka. Cuna
TPEHUSL: CUJIA TPEHUS
CKOJIb)KEHUS, CHJIa
TPEHUS TTOKOS, APYTHE
BH/JIbI TPCHUSI.

Cuna TSXKEeCTH U 3aKOH
BCEMHPHOTO
TSATOTEHUS. Y CKOPEHHUE
¢BOOOIHOTO ITaICHU.
JIBMyKeHUE TUIaHEeT

Habmronenue u 00Cyx1eH1e OIBITOB
C IBIDKEHHUEM Tella MPU YMEHbIICHUU
BIIUSTHUS IPYTUX Te,
NPENSATCTBYIOLIUX JIBHKEHUIO.
Amnanu3z tekcra ["'anmmies ¢ onmMcanueM
MBICJIEHHOT'O SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIUH;
BBITIOJIHEHUE 33JJaHUM IO TEKCTY
(CMBICITOBOE UTEHHE).

OO6cyxaeHre BO3MOKHOCTH
BBITIOJTHEHUS 3aKOHA UHEPIIUHU B
PA3TAYHBIX CUCTEMAX OTCYETA.
Hab6mronenue u obcyxaeHmne
MEXaHNYECKHUX SBJICHHMH,
MPOUCXOSANIAX B CUCTEME OTCUETA
«Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBH>KCHUH

bu6mmoreka [JOK
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Bokpyr CosHua.
[TepBas kocMu4eckas
CKOpOCTb.
HesecomocTts n
neperpy3KH.
PaBHOBecue
MaTepUaIbHON TOUKH.
AOcoroTHO TBEPIOE
Teno. PaBHoBecne
TBEPJIOTO TENA C
3aKpEIIEHHOW OChIO
BpailieHusi. MoMeHT
cuibl. LleHTp TsKecTH

OTHOCHTEJIbHO KaOMHETa (PU3UKH.
JlelicTBUA ¢ BEKTOpaMHU CHUI:
BBITMOJIHEHHE 3a/IaHUH 110 CII0KEHUIO U
BBIUNTAHUIO BEKTOPOB.

Hab6mronenue n/umu npoBeneHue
OTIBITOB, IEMOHCTPHUPYIOIINX
3aBUCHUMOCThH YCKOPEHHUS TeJia OT
MPUIIOKEHHOM K HEMY CHUJIBI U MACChl
Tena.

AHanu3 1 00bSICHEHUE SIBJICHUI C
UCIIOJIb30BaHUEM BTOPOTO 3aKOHA
Hrrotrona. Pentenne 3amau ¢
UCIIOJIb30BaHUEM BTOPOTO 3aKOHA
Herorona v npaBuiia Cl0KEHUS CHIL
Omnpenenenue KECTKOCTU MPYKUHBI.
AHanM3 cUTyalun, B KOTOPBIX
HalJI01al0TCs yrpyrue aegopmalu,
1 UX 00BACHEHUE C UCIIOJIb30BAHUEM
3akoHa I yka.

Pemenue 3a1a4 ¢ ncnoyib30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUS CKOJBKEHUS OT CHIIBI
HOpMaJIbHOTO JaBieHus. O0cyxaeHue
pe3yabTaTOB UCCIIEIOBAHMS.
Omnpenenenue ko3 duiinenTa TpeHus
CKOJIbXKEHUSI.

N3mepenue cuiibl TpeHUS IOKOS.
Pemrenue 3aiau ¢ uCnosib30BaHUEM
(hOpMYyIIBI ISl CHITBI TPEHHUS
CKOJIbKECHUSI.

AHanu3 IBM>KEHUS TeJl TOJIBKO MO/




JEHCTBUEM CHIIBI TSKECTH -
CBOOOJHOTO MaJACHHUS.

OOBbsicHeHHE HE3aBUCUMOCTH
YCKOpEHUS! CBOOOIHOTO Ma/IeHus OT
Macchl Tena.

OneHka BeTMYUHBI CUJIBI TATOTEHHUS,
JEUCTBYIOIIEH MEXAY IByMs TEIaMU
(1 pa3HBIX Macc).

AHanu3 ABMKEHUSI HEOECHBIX TeJ MOJ
NECTBUEM CUJIBI TATOTEHUS (C
WCIIOJIb30BaHUEM JOTMOIHUTEIBHBIX
HCTOYHUKOB HH(MOpMAIun).

Pemenue 3a1a4 ¢ ncnoyib30BaHUEM
3aKOHA BCEMUPHOTO TATOTEHUS U
(hopMyIIBI IS pacdyéTa CUITBI TSHKECTH.
AHanu3 OpUTHHAIBLHOTO TEKCTA,
OTIMCBIBAIOIIETO MTPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTEHUS; BBITIOJTHCHHE
3a/laHuM 0 TEKCTY (CMBICIOBOE
YTEHUE).

HaGmronenue u o0cyx1eHne ONBITOB
10 U3MEHEHMIO Beca Tena Mpu
YCKOPEHHOM JIBUKCHHH.

AHanu3 yciIoBHi BOSHUKHOBEHHUS
HEBECOMOCTH U MEPETPY3KH.
Pemenue 3a1auy Ha onpe/ieieHne Beca
TeJa B Pa3IMYHBIX YCIOBHIX. AHAIIN3
CWJ1, IEHCTBYIOIINX Ha TEO,
MOKOSIIIIeecs Ha OIOope.

Omnpenenenue HEHTpa TSHKECTU
Pa3IUYHBIX TE




1.3

3aKOHEBI
COXPaHCHHUS

10

Nmmynsc Tena.
H3meHeHne ummysbca.
Nmnynbe cubl. 3akoH

COXpPAaHCHUA UMITYJIbCA.

PeaktuBHOE
JIBIDKCHHE.
Mexanudeckas padbora
1 MOIIIHOCTh. Pabora
CHII TSIKECTH,
YIOPYTrOCTH, TPEHUS.
CBsi3b HEpruu 1
paboTHI.
IToTenumanbHas
SHEprus Tena,
IMOJHSITOIO Ha
MMOBEPXHOCTHIO 3€MIIH.
IToTennmanbHas
SHEPrus CKATOU
MIPY>KUHBI.
Kunernueckas
sHeprus. Teopema o
KUHETHYICCKOMN
SHEpruu. 3aKoH
COXpaHEHUs
MEXaHHU4YeCKOI
SHEPTruu

HaGmonenue u 00CyX/I€HHUE OTIBITOB,
JEMOHCTPUPYIOIIUX Tepeaady
UMITyJIbCa MPU B3aUMOJCHCTBUH Te,
3aKOH COXPaHEeHMsI UMITyJIbca IIPU
a0COJIIOTHO YIIPYTrOM U HEYNIPYTroM
B3aUMOJIEMCTBUH TEII. AHATIN3
CUTYallU B OKPYKaIOIIEH KU3HHU C
UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

PacrioznaBanue siBJI€HHS pEaKTUBHOTO
JBUKCHUSI B IPUPOJE U TEXHUKE.
[IpumeHeHne 3aKOHa COXPAHEHUS
UMITyJIbca sl pacy€ra pe3ybTaToB
B3aMMOJICUCTBUS TeJ (Ha IpUMeEpax
HEYIPYTroro B3auMOJICHCTBUS,
yIPYTroro HeHTPaIbHOI0
B3aUMOJICHCTBUS JBYX OJMHAKOBBIX
TeJI, OJTHO M3 KOTOPHIX HETOIBUKHO).
Pemenue 3a1a4 ¢ ncnoyib30BaHUEM
3aKOHA COXPaHEHMsI UMITYJIbCa.
Ornpenenenne paboTsl CHJTBI
YOPYrOCTH IIpU MOABEME TIpy3a C
WCTIONB30BAHUEM HETOJIBIDKHOTO |
MOJBIKHOTO ~ ONMOKOB.  V3mepeHue
MOIIHOCTH.

N3mepenne noTeHnaabHON SHEPTUN
yrpyro nehopMUpPOBAHHON MPYKUHBI.
N3mepenne KHHETUYECKOW SHEPTUH
TeJa Mo JIMHE TOPMO3HOT'O MYTH.
DKCIEepUMEHTAIbHOE CPABHEHHUE
W3MEHEHUS MOTEHIIUATBHOU U
KMHETUYECKOM SHEPruil Tela Ipu

bu6mmoreka [JOK
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JIBIKEHHUH 110 HAKJIOHHOU IJIOCKOCTH.
DKcrepuMeHTaIbHas MIpoBepKa
3aKOHA COXPaHEHUsI MEXaHUYECKOM
SHEPTHH MPU CBOOOTHOM TaJICHUH.
[IpuMeHeHne 3aKkoHa COXpaHEHUS
MEXaHWYECKON PHEPTUH I pacdyéTa
MOTESHIIMAILHON ¥ KMHETHYECKOM
sHeprui tena. Pemenue 3a1a4 ¢
HCII0JIb30BAaHUEM 3aKOHA COXPaHCHHUS
MEXaHWYECKON IHEPTUU

Hroro no pazneny

40

Pa3zgen 2. MexaHuuecKue

KOJIe0aHUA U BOJHBI

2.1

MexaHnuyeckue
KOJIeOaHUs

KomnebarenpHoe

nBrxenre. OCHOBHBIE

XapaKTepUCTUKU
Kosie0aHui: mepuo,
4acToTa, aMITUTYAA.
Marematnyeckuii u
MPY>KUHHBIN
MasiTHUKH.
[IpeBpaienue
SHEPrUH NPU
Kos1e0aTeIbHOM
JBUKECHHH.
3aryxaromue
KoJIeOaHusI.
BeiHyX1€HHBIE
KosiebaHus. Pezonanc

HaOronenne xoebanuii moxa
JEHCTBUEM CHJI TSDKECTH M YIPYTOCTH
1 oOHapyXeHHe MMOA00HBIX
KoJIeOaHUM B OKPYKAIOIIIEM MHPE.
AHanu3 xonebaHuil rpy3a Ha HUTH U
Ha nipykune. OrnpeaesieHne 4acTOTh
KoJIeOaHUN MaTEMaTUYECKOTO U
MIPYXUHHOTO MasTHUKOB.
HaOmronenne n 00bsICHEHNE SIBIIEHUS
pe3oHaHca.

HccnemoBanue 3aBUCUMOCTH TIEpHOA
KoJeOaHui TTOJIBEIIICHHOTO K HUTH
rpy3a oT AuHbl HUTH. [IpoBepka
HE3aBHCUMOCTH IEPUOJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K JIEHTE, OT
Macchl rpy3a. Habmronenne u
00CYyKJIeHUE OMBITOB,
JEMOHCTPHUPYIOIIHUX 3aBUCUMOCTD

bu6mmorexa [IOK
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repuo/ia KojiebaHui mpyKUHHOTO
MasiTHUKa OT Macchl rpy3a u
KECTKOCTU MPYKUHBIL.

[Ipumenenne MaTeMaTHUYECKOTO U
IPYXKUHHOT'O MasiTHUKOB B Ka4eCTBE
MOJEIIEN I OIIMCaHus KojeOaHu B
OKpY’KaIoIlleM MUpE.

Pemenue 3aay, CBSI3aHHBIX C
BBIUMCIICHUEM WJIH OLEHKOM YaCTOTHI
(nepuona) xonebanuii Mzmepernue
YCKOpeHust c60000H020 NadeHUs

2.2

MexaHuueckue
BOJIHBIL. 3BYK

MexaHnuecKue BOJIHBIL.

CaoiicTBa
MEXAHUYECKUX BOJIH.
IIpononbHeIE U
MIOTIEPEYHbIE BOJIHBL.
JIsmHa BOJIHBI U
CKOpOCTB €€
pacnpoCTpaHEHUs.
MexaHnuyecKkue BOJHBI
B TBEPIOM TelIe,
CEHCMUYECKHUE BOJIHBI.
3Byk. ['pomKoCTb
3BYKa U BbICOTA TOHA.
OTtpaxxeHue 3ByKa.
Wndpa3Byk u
YIBTPa3BYK

OOGHapyxeHre U aHaIN3 BOJTHOBBIX
SIBJICHUH B OKPYKAIOILEM MHUpE.
Habmonenue pacrpoctpaneHus
MPOJOIBHBIX U MOMEPEYHBIX BOJH (Ha
MOJIEH ) U OOHApYKEHHE
AQHAJIOTUYHBIX BUOB BOJIH B IIPUPOJIE
(3BYK, BOJIHBI Ha BOJIE).

Boruncnenue IiMHBI BOJHBI U
CKOPOCTH pacipOCTpaHeHUs
3BYKOBBIX BOJH. DKCIEPUMEHTAIBHOE
oTpesieNieHUe TPAHUI] YACTOTHI
CJIBIIIMMBIX 3BYKOBBIX KOJIEOaHUH.
Ha0rorenne 3aBUCUMOCTH BBICOTEI
3ByKa OT YacTOTHI (B TOM YHUCIIE, C
HCIIOJIb30BAHUEM MY3BIKATbHBIX
WHCTPYMEHTOB).

HaOmronenne n 00ObsICHEHNE SIBIIEHUS
aKyCTHYECKOTO pe30HaHca. AHAIIN3
OpPUTHHAJILHOTO TEKCTA,
MOCBSIIIEHHOTO UCTIOJIB30BaHUIO 3BYKa

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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(wn ynpTpa3ByKa) B TEXHUKE
(ax0noKanus, ynbTpa3ByK B METUIIUHE
U Jp.); BBIIIOJIHEHUE 3aJaHUI 110
TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazneny
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Paznea 3. dinekTpomaruu

THO€ I10J1€ " JIEKTPOMAroHuTHbLIC BOJIHBI

DJIEKTPOMarHuTHOE [TocTpoenue paccyxaeHui,
noJe. 000CHOBBIBAIOIINX B3aUMOCBS3b
DJIeKTpOMarHUTHbIE ANEKTPUYECKOTO U MATHUTHOTO
BoJiHBI. CBO#CTBA MoJeH.
AIIEKTPOMArHUTHBIX DKCTepuMEHTAIbHOE U3yUYCHHE
BouiH. [lkana CBOMCTB 3JIEKTPOMarHUTHHIX BOJH (B
JIEKTPOMArHUTHBIX TOM YHUCJIC C TIOMOIIBEO MOOMIIBHOTO
BOJH. Mcons3oBanue | tenedoHa).
AJIEKTPOMArHUTHBIX AHanu3 peHTTeHOBCKIX CHUMKOB
D eKTPOMATHUTHOE BOJIH TSI COTOBOM YeJI0BEYECKOr0 OpraHu3Ma.
Hole I CBSI3M. AHanu3 TEKCTOB, OTIMCHIBAIOIITUX Bu6miorexa LIOK
3.1 6 DneKTpOMarHuTHAS MIPOSIBIICHUS DJIEKTPOMATrHUTHOTO ]
ANEKTPOMATrHUTHBIE https://m.edsoo.ru/7f41a4a6
MIPUPOJIa CBETA. W3ITydeHUs B IPUPOJIC: KUBBIC
BOJIHbL CKopocCTh cBeTa. OpPTaHHU3MBI, U3TYUCHUS HEOSCHBIX TEll
BomHoBwI€ cBOlCTBa (CMBICTTOBOE UTEHUE).
cBeTa PacrioznaBanue M aHAIU3 PA3IMIHBIX
MPUMEHCHHI SJICKTPOMarHUTHBIX
BOJIH B TEXHHKE.
N3ydeHne BOTHOBBIX CBOMCTB CBETA.
Pemenue 3a1a4 ¢ CMoib30BaHUEM
(hopMyI 111 CKOPOCTH
ANEKTPOMArHUTHBIX BOJH, IJTUHBI
BOJTHBI M YaCTOTHI CBETA
Hroro no pazueny 6
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Pa3gen 4. CBeToBbI€ AABJICHUSA

41

3aKOHEBI
pactpocTpaHeHus
cBera

JlydeBas monenb
cBera. McTounuku
CBeTA.
[Ipsamonuneiinoe
pacrnpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u JlyHsl.
OtpakeHue cBera.
[Lnockoe 3epkado.
3aKOH OTpaXEHUS
CBeETA.
IIpenomnenue ceera.
3aKoH IPeIOMIICHUS
ceera. IlomHoE
BHYTpEHHEE
OTpa)KEHUE CBETA.
Hcmons3oBanne
MOJIHOTO BHYTPEHHETO
OTpaKEHUSI B
OINTHYCCKUX
CBETOBOIAX

HaGmnronenue onnIToB,
JEMOHCTPHUPYIOIINX SBJICHHE
MPSIMOJIMHENHOTO paclpOCTPaHEHUS
cBeTa (BOBHMKHOBEHUE TEHU U
TOJTYTE€HHU ), ¥ X UHTEPIIPETAIUS C
HCII0Ib30BAHUEM IIOHSITHS CBETOBOTO
ayya.

OOBsicHEHHE U MOJICITMPOBAHUE
COJTHEYHOT'O ¥ JTYyHHOTO 3aTMEHUH.
HccnenoBanue 3aBUCUMOCTH yTiia
OTpPa)KEHHUS CBETOBOIO JIyya OT yIJia
MaJCHHUS.

N3yuenue cBoiCcTB n300paskeHus B
MIJIOCKOM 3€pKalie.

HaGmronenne u 00bsICHEHHE OILITOB
T10 MOJTY4YEHHIO U300pakeHUi B
BOTHYTOM U BBIITYKJIOM 3€pKaliax.
HabGmronenne u 00bsiCHEHNE ONBITOB
10 TIPEJIOMJICHUIO CBETA HA TPAHUIIE
Pa3IUYHBIX CPEM, B TOM YHCJIE€ OMBITOB
C TIOJTHBIM BHYTPEHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yTiia
MIPEJIOMJIICHHUS OT YTJIa MaIeHUs
CBETOBOTO JTyya Ha TPAHUIIE «BO3TyX-
CTEKIIO».

Pacrio3naBanue SIBJICHUN OTPAKECHUS
Y TIPETIOMJICHUS CBETA B
MOBCEIHEBHOM XU3HU. AHAIN3 U
00BACHEHHE ABJICHHUS ONTHYECKOTO
MHUpaxa.

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4ab
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Pemrenue 3ama4d ¢ HCIOIb30BaHUEM
3aKOHOB OTPAKCHHA U MPCIOMIICHUA
CBCTa

JInnza. Xon tydeit B
mua3e. OnTryeckast
cucreMa
¢doToanmapara,
MHUKPOCKOTIa U

[Tonyuenue nzoOpaxxkeHuii ¢
MTOMOIIBIO COOMparoIIel U
pacceuBatoieit 1uH3. Onpenenenue
(hOKYCHOTO PACcCTOSIHUS M ONTHYSCKON
CHUJIBI COOMPAIOIIIEH TUH3BI. AHAIHN3

JInH3EI 1 Teyeckora. 1 1a3 KaK CTPOMCTBA ¥ IPHUHITATIA TCHCTBHSA
4.2 | ontmueckue 6 ONTHYECKAas CHCTEMA. ieKF())TOpI)IX OHTEI‘-IGCKI/IX IpHUOOPOB: Brommozexa [IOK
https://m.edsoo.ru/7f41a4a6
IPUOOPHI brnuzopykocts u (dhoToanmapara, MUKPOCKOIIA,
JaJbHO30PKOCTh Teneckorna. M3yuenue moaenu riasza
KaK ONTHYECKOHN CHCTeMBI. AHAIN3
SIBIIGHUN OIIM30PYKOCTH U
NAIbHO30PKOCTH, IPUHITUNA IeHCTBUS
OYKOB
Paznoxenue 6emnoro HabGmonenue pasnosxxenus 6emoro
CBETa B CIIEKT. CBETa B CIIEKT.
OmneiTel HeroToHA. HaOronenne n 00bsICHEHNE OIIBITOB
Pasznoxenne CnoxeHue 10 TIOJIYYEHHIO OEJIOTO CBETa MpH Butmiorexa [IOK
4.3 | Oenoro cBera B 3 CIEKTPAJIbHBIX IIBETOB. | CIIOKCHHH CBETa PA3HBIX IIBETOB. ]
https://m.edsoo.ru/7f41a4a6
CIIEKTP Hucnepcus cera [IpoBenenue 1 0OBSICHEHNE OTIBHITOB
10 BOCIIPHUSATHIO IIBETA MPEIMETOB MPH
WX HaOIOJCHUU Yepe3 1BETOBBIC
(GuIbTPHI (LIBETHBIE OYKH)
Hroro no pazgeny 15

Pa3nena 5. KpanroBble ABJICHUSA

5.1

Ucnyckanue u
MIOTJIOLLIEHHE CBETA
aTOMOM

Omnbitel Pesepdopna u
MJIaHEeTapHasi MOJENb
aTroma. Mojenp atoMa

OO6cyxeHre 1eNn OTBITOB
Pesepdopna no uccnenoBaHuio
aTOMOB, BBIIBUKCHHUC TUIIOTE3 O

bubmuorexa [JOK
https://m.edsoo.ru/7f41a4a6
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bopa.

Ucnyckanne u
MOTJIOIICHHUE CBETA
aroMoM. KBaHTBHI.
JIuneityaTpie CIEKTPbI

BO3MOJKHBIX pe3yJIbTaTaxX OIbITOB B
3aBUCHMOCTH OT IMPEIOIaracMoro
CTPOCHHUSI aTOMOB, (HOPMYTUPOBAHUE
BBIBOJIOB M3 PE3YJIbTATOB OIBITOB.
OO0cyxaeHre MpOTHBOPEUUIA
IJIaHETAPHOU MOJICJIM aToMa U
OCHOBaHMH 111 Tunote3bl bopa o

CTallMOHAPHLBIX Op6I/ITaX QJICKTPOHOB.

HabGmronenue CriomiHbIX 1

JMHEHYaThIX CIIEKTPOB U3TyUYCHUS
pasnmuuHbIX BemecTB. OObsICHEHHE
JMHENYaThIX CIIEKTPOB U3TyYEHUS

5.2

Crpoenue
aATOMHOTO siIpa

PannoakTHBHOCTS.
Anbda-, 6eTa- n
raMmma-u3Jy4eHus.
CrpoeHne aTOMHOTO
anpa. HykionHas
MOJEJIb aTOMHOTO
sanpa. 3oTonsl.
PannoaxkTtuBHbBIE
npespaiuenus. [lepuon
M0JIypacnaaa aTOMHBIX
anep

OO6cyxaeHre BO3MOXKHBIX TUIIOTE3 O
MOJIETISIX CTPOSHHUS S/Ipa.
Omnpenenenne cocrasa saep Mo
3aJJaHHBIM MacCOBBIM U 3apsI0BBIM
YHcIaM U 10 TOJ0XKEHUIO B

nepnonﬂqecxoﬁ CHUCTEMCE DJICMCHTOB.

AHanu3 U3MEHEHUs COCTaBa sijipa u
€ro IMOJIOKEHUS B IEPUOINYECKOM
CUCTEME TPH a-PaInOaKTUBHOCTH.
HccnenoBanue TpEeKOB a-4acTHIL 11O
TOTOBBIM (poTOrpadusim.
OOGHapyxeHne U u3MEepeHHe
paauanmoHHOro oHa C IMOMOIIHIO
JI03UMETpa, OIIEHKA €T0
WHTEHCUBHOCTH.

AHann3 OMOJOTHYECKUX U3MEHCHH,
MIPOUCXOJIATINX TIOJT ICHCTBUEM
pPaMOAKTHBHBIX M3JTy4CHUH.
Hcnonp3oBaHne panoaKTHBHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6



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

I/ISHy‘-IeHI/If/'I B MCAUIIUHEC

SlnepHble peakiuu.
3aKOHbI COXpaHEHUs
3aps10BOrO U
MaccOBOI'0 YHCEI.
OHeprus CBA3U
aTOMHBIX a1ep. CBs3b
Macchl U SJHEPIHUH.

Pemenne 3a1a4 ¢ NCIOIB30BaHUEM
3aKOHOB COXPAaHEHUS] MaCCOBBIX U
3apsIIOBBIX YMCEN Ha ONpPECIICHNE
Pe3yIabTATOB SJIEPHBIX PEaKIHii;
aHaJN3 BO3MOXXHOCTH WJIH
HEBO3MOXHOCTH SIZICPHON peaKIuu.
OneHka 3Hepruu CBSI3U SJIEP C

5.3 | SlaepHbic peaKii 7 1 1 Peakuuu cunTesa u I/ICvHOJH)?,(jBaHI/IeM bopmybl bubnuoreka [IOK
JIETICHUS SIAEDP. DWHIITEHHA. https://m.edsoo.ru/7f41a4a6
Hcrounuku sHepruu OO6cyx1eHne nepcreKTUB
Connua u 3B€37. UCIIOJIb30BaHUs YIIPaBIISIEMOIO
SnepHas sHepreTuka. | TEPMOSJIEPHOIO CUHTE3A.
HetictBus OO6cyx1eHre IpeuMyIlecTB U
PaaOAKTUBHBIX 9KOJIOTHUECKUX MPOOIEM, CBI3aHHBIX
W3JIyYECHUU Ha )KUBBIE | C SIAEPHOM DHEPTETUKON
OpraHU3MBI
Hroro no pasgeny 17

Pa3nes 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb

IloBTOpEHME U
000611IeHne
6.1 | comepkaHus Kypca 9 2
¢du3uku 3a 7-9
KJacc

Cucremaruzanus u
00o01ieHne
PEMETHOTO
COJICPKAHHUS U OTBITA
NeSITEIIbHOCTH,
MpPHOOPETEHHOTO MPHU
U3YUEHHH BCETO Kypca
(U3UKH OCHOBHOTO
o01miero o0pa3oBaHus.
IToaroroBka k
OCHOBHOMY

Brimonnenue y4eOHbIX 3aaHUH,
TpeOYIOUINX AEMOHCTPALUU
KOMIIETEHTHOCTEH, XapaKTEPU3YIOIINX
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

- NPUMEHEHHUs IIOJyYEHHBIX 3HAaHUN
JUIl HAYYHOTO OOBSCHEHUS
(U3NYECKUX SIBICHUH B OKpY’KaroIen
IIpUPOJIE, B TOBCEAHEBHOM KU3HU U
BBISIBIIEHUS (PU3HMUECKUX OCHOB psiia
COBPEMEHHBIX TEXHOJIOTU;
IIPUMEHEHHSI OCBOCHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a4a6
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rOCy/IapCTBEHHOMY
9K3aMEHY 10 (QU3HKE
JUTIS1 OO yJaroIIMXCS,
BBIOpABIIIMX TOT
y4eOHBIN TTpeIMET

AKCIIEPUMEHTAILHBIX YMEHUH JIIst
UcCclieIoBaHMs (PU3HUYECKUX SIBJICHUH,
B TOM YHCJIC JIJISl IPOBEPKHU THUTIOTE3 U
BBISIBJICHHSI 3aKOHOMEPHOCTEH.

- Pemienue pacy€THBIX 33134, B TOM
YHCIIe MPeaoararmnx
WCIOJIb30BaHUE PU3UUECKUX MOJIEIICH
Y OCHOBAHHBIX Ha COJICPKaHUU
pa3IMYHbBIX Pa3/IeioB Kypca (pU3HMKH.
BeInonHeHue 1 3anmra rpynnoBbIX
WJIM UHIUBUAYAILHBIX IPOCKTOB,
CBSI3aHHBIX C COJICPKAHUEM Kypca
buzukn

Hroro mo pazueny 9
OBILIEE
KOJIMYECTBO YACOB 102 27

10 [TIPOT'PAMME




CIIOCOBBI OHEHKHA JOCTUXEHUA YYHAIIUMHUCA
IHJIAHUPYEMBIX PE3YJIbTATOB

Kpumepuu oyenuganus ycmuupix omeemos y4aujuxcs

OT1MeTka «S5»: * yvammiics 0OHapyXHBaeT NpPaBWIHHOE MOHUMAaHHE (HU3NYECKOW CYIIHOCTH
paccMaTpuBaeMbIX SIBJIEHHH M 3aKOHOMEPHOCTEW, 3aKOHOB W TEOpHUM, JaeT TOYHOE OIpEACIICHHE U
MCTOJIKOBaHHE OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPH, a TAK)Ke BEPHOE ONpeieIeHrne PU3NUECKIX BEIUYHH,
WX €UHHII U CTIOCOOOB M3MEPEHIIS;

*  MPaBWIBHO BBIMOIHAET YEPTEKH, CXEMBI U TpapUKH, COMYTCTBYIONINE OTBETY;

*  CTPOUT OTBET 0 COOCTBEHHOMY IUIaHy, CONMPOBOXKIAET paccka3 CBOMMH NpUMEpPaMu, yMeeT
MPUMEHATH 3HAHUS B HOBOW CHUTYAITUH MPH BBHITTOJHEHUH MTPAKTHUECKUX 3a1aHUI;

* MOXET YCTaHOBHUTH CBSI3b MEXKIy HM3YYaeMBIMH W paHee H3YUCHHBIMH B Kypce (QU3UKH
BOIPOCAMH, a TAK)KE C MaTEpHUaJIOM, YCBOEHHBIM MPU U3YUEHUU APYTUX MPEIMETOB.

OTMeTKa «4»: - CTaBUTCA, €CITH OTBET Yy/IOBJIETBOPSET OCHOBHBIM TPEeOOBAaHHAM K OTBETy Ha
OTMETKY «5», HO B HEM He HCITOJIB3YIOTCSI COOCTBEHHBIN TUTaH paccKasa, CBOH MPUMEPHI, HE IPUMEHSIOTCS
3HaHHUS B HOBOM CUTyalluH, HCT CBA3U C pAaHCC U3YUYCHHBIM MAaTCPUAJIOM U MAaTEpHaIOM, YCBOCHHBIM IIpH
W3YYEHUU IPYTHX IPEIMETOB.

OTtMeTKa «3»: - CTaBUTCSA, €CIH OOJbIIas 4acTh OTBETA yIOBJIETBOPAET TPEOOBAHHUAM K OTBETY Ha
OTMETKY «4», HO 00HApYKUBAIOTCS OTACIBHBIE MPOOETBI, HEe MPEMSATCTBYIONINE TAIbHEHIIIEMY YCBOSHHIO
IIPpOrpaMMHOT0 MaTe€puraia, yanlHP'ICH YMECT NPUMCHATH MOJYYCHHBIC 3HAHUA MPU PCUHICHHUU MPOCTBIX
3a/1a4 C WCIIOJIb30BaHWEM TOTOBBIX (DOpPMyIN, HO 3aTpymHSETCS TpU pEIIeHWH 3aaad, TPeOYIOMHX
npeoOpaszoBanue Gopmyir.

OT1MeTKa «2»: - CTAaBUTCSI B TOM cj1ydac, €Cin y‘-IElIIIHfICﬂ HE OBJIaJA€J]I OCHOBHBIMHU 3HAHUSIMU U
YMEHHSIMH B COOTBETCTBHHU C TPEOOBAHUSIMU MPOTPAMMBEI.

Kpumepuu ouenueanus pe3ynomamog eblnonHenus 1a60pamopHoii pabomol

OTtMmeTka «5»: yyamuiics BBINONHSAET paboTy B HOJIHOM O0beMe C COOJIOEHHEM HEOOXOIUMOMN
M0CJIeJOBAaTEILHOCTH NIPOBEICHHUS OTIBITOB U M3MEPEHUIA;

*  CaMOCTOSITENIFHO M pAalMOHAILHO MOHTHPYET HEoO0XOoauMoe oO0OpYHOBaHUE, BCE OIBITHI
IPOBOJIUT B YCIIOBHUSX M PEKUMAX, 00ECTIEIMBAIOIINX MTOJTYYCHHE BEPHBIX PE3YJIbTaTOB H BHIBO/IOB;

* coOmoaaet TpeOoBaHMs OE30MACHOCTH TPYIa;

* B OTYETE MPABWJIBHO M aKKypaTHO JIeJaeT BCE 3aIiCH, TaOIHIbl, PUCYHKH, YEPTEKH, TpaduKy,
BBIYHUCJICHUA,

*  0e3 omnOOK MPOBOAUT aHAIM3 TIOTperrHoCTer (i 8-10 KiaccoB).

OTtMmeTKka «4»: BBIIOJHEHBI TPEOOBAHMS K OLICHKE «5», HO YYEHHK IOMYCTHJI HEJOYEThl WIN
HEerpyOble OMMOKH.

OTMeTKa «3»: peE3yIbTAT BBIIIOJHEHHOW YacTH TaKOB, 4YTO ITIO3BOJIACT IIOJYYHUTH IIPaBUJIbHBLIC
BBIBOJIBI, HO B XOJI€ TIPOBEJICHNUS OTbITA M U3MEPEHHI ObUIN JIOITyIIeHBI OITHOKH.

OTtMmeTKa «2»: Pe3yNbTaThl HE MO3BOJSIIOT NOJTYYUTh MIPABUIBHBIX BBIBOJIOB; OIBITHI, H3MEPEHNS,
BBIYHICIICHUS, HAOTFOICHSI IPOU3BOAMIINCH HEBEPHO.

Bo Bcex cimyuasix oLeHKa CHHXKAeTCsl, €CJIM YUEHHK He coOroan TpeOboBaHuil 0e301acHOCTH TPYAA.

Kpumepuu oyenusanus nucoMeHHbIX KOHMPOAbHBIX padom (yuumsléaemcs, KaKyw 4acms paoomol
YUEHUK 8bINOTHUIL)

7-9 K1acchbl

«3»: - BBITIOJTHEHBI BCE 3a/IaHUS TIEPBOTO YPOBHS

«4»: - BBITIOTHEHBI BCE 3a/IaHUS TIEPBOTO YPOBHS U OHO 33J]aHUE BTOPOTO YPOBHS

«5»: - IATh 33JJaHUl IEPBOrO YPOBHS U BTOPOr'O YPOBHS

Kpumepuu ouenuganusa ymenuil peutams pacuemusie 3a0ayu

OTmeTKka «5» - B JIOTHYECKOM pACCYXICHHUH W PEIICHWH HET OIMMOOK, 3ajada perieHa
paIMOHAIBHBIM CIIOCOOOM.

OTMeTKa «4» - B IOTHYECKOM PACCYXIICHUH U PEIICHUH HET CYIIIECTBEHHBIX OMMOOK, HO 3a/1a4a
peleHa HepaoHAIBHBIM CITOCOOOM MITH AOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OTMeTKa «3» - B JIOTHUECKOM PaCcCYJICHUHU HET CYIIECTBEHHBIX OITHOOK, HO JIOMyIICHA
CYIIIECTBEHHAS OIMOKA B MATEMAaTHYCCKHUX pacueTrax.

OTMeTKa «2» - UMEIOTCS CYIIECTBEHHBIE OITHOKH B JIOTHYECKOM PACCYKICHUU U B PEIICHHUH.



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®wusuka. 7 kiacc: 6a3osbiiit yposenb/M.M.Ilepemkun, A.W.MBaHOB,3-¢ u3a, nepepad. —
Mockaa, IIpocsemienue, 2023
®wusuka. 8 kiacc: 6a3oBbiit ypoBenb/M.M.Ilepemkun, A.W.VMBaHOB,3-¢ U3, nepepad. —
Mockaa, IIpocsemienue, 2023
Odwusuka. 9 kiracc: 6a3obiii ypoBenb/M.M.Ilepemkun, A.W.MBaHOB,3-¢ U3, nepepad. —

Mockga, IIpocsemenue, 2023

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

JleMOHCTpallMOHHBIN SKCIIEPUMEHT 10 (pU3MKe B cpeAneis miomue. Yacts 1. MexaHuKa, MOJEKYISIpHAS
¢u3nka, ocHOBHI 3j1ekTpoauHaMuKH. [locobue s yunreneil. U3nanue 3-e, nepepaborannoe. [log
penaknuenr A.A. [Tokposckoro. (MockBa: U3narensctBo «IIpocBemenuey, 1978. - Cepus «bubnmoreka

yauTens (QU3NKN»)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. MockoBcKasi 2JIeKTpOHHAs IKOJIa

https://uchebnik.mos.ru/catalogue?subjectids=19

2. 'ocynapcTBenHasi oopa3oBarteibHan miargopma «Poccuiickas
JJIEKTPOHHAA LIKO0JIa)

https://resh.edu.ru/subject/8/
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