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HOACHUTEJIBHASA 3AIIMCKA

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

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

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

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

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

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

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

e HAay4YHO OOBSICHSTH SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO HCCIIEIOBAHUS;

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

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



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

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

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

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

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

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

npuoOpeTeHNne yMEHHU ONMHUCHIBATh U OOBICHATH (PU3MUECKHUE SBICHUS C
MCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHU;

OCBOCHME METOJOB pELICHUs IPOCTEHIIMX pPaCcy€THBIX 3a7ad C
UCITI0JIb30BAaHUEM (du3HYeCcKuX MOJIEJIEH, TBOPUYECKUX u
MPaKTUKOOPUEHTHUPOBAHHBIX 3a/a4;

pa3BUTHE YMEHUN HAOJIOAATh MPUPOHBIEC SBJICHUS U BBITIOJIHATH OTMBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOCHHE MPUEMOB PabOThl ¢ MHMOPMAIE (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIHMIO O COBPEMEHHBIX JIOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTUYECKOE OLICHUBaHUE MHPOPMALIHH;

3HAKOMCTBO €O c(epamu npodheCCUOHATIBHOW AESATEIbHOCTH, CBSI3AHHBIMU C
(GU3UKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JTOCTHIKCHHSIX
(bu3MYECKON HAyKH.

Ha usyuenune ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOILIEro
oOpazoBaHus oTBoauTcs 235 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZleNi0), B 8
Kiacce — 68 dacoB (2 daca B Henento), B 9 kiacce — 99 yacos (3 4aca B HeZel).

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



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBo yacos DJIEeKTPOHHbBIE
HaunMenoBanue pa3ieioB U TeM
Ne n/n Kontpoabnble | Ilpaktuueckue | (Uudposbie)
NMPOrpamMMbl Bcero
paboThI padoThI o0pa3oBaTe/IbHbIE
pecypcsl
Pasnea 1. ®usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpPa
bubmuoreka [JOK
1.1 o - 2
H3Hia - Hayka O HpHpoae https://m.edsoo.ru/7f416194
bubmuoreka [JOK
1.2 ) 2 1
HBHHACCKUE BEJTHHHBT https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHBI METO/T TO3HAHUSA 2 1 bubmorexa HOK
) Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6

Paznen 2. [lepBoHayanbHble CBeIeHNs 0 CTPOCHHH BellleCTBA

2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo.ru/7f416194
29 JIBU>KEeHUE U B3aUMOJICHCTBUE YACTHII ) 1 bubmuoreka [{OK
' BEILECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2. A 2
3 FPETATHAIE COCTONHI Bemecta https://m.edsoo.ru/7416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne U B3auMo/ieiicTBHE TeJl
bu6mmoreka [JOK
31 Mexarieckoe ABIKeHAE 3 https://m.edso0.1ru/7f416194
32 Nuepuus, macca, mIOTHOCTD 4 1 bubmorexa LOK

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




bu6mmoreka [JOK

33 Cuna. Buppt cun 14 2 https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, )KUAKOCTEH U ra3oB
41 Hasnenue. [lepenaua qaBiaeHust TBEPABIMU 3 bubmmoreka [JOK
' TeJaMHM, )KUJIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
4.2 JlaBIieHHe XK IKOCTH > https://m.edsoo.ru/7f416194
bu6mmoreka [{OK
43 ATMOCHEPHOE AaBCHHC 6 https://m.edsoo.ru/7£416194
JelicTBHE KUJKOCTHU U Ta3a Ha bubmmoreka [JOK
4.4 . 7 3
MOTPYKEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pasneny 21
Pa3nea 5. PaGora n MOIIHOCTB. JHeprus
bubmuoreka [{OK
31 Pabora 1 mompgocTs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
32 Hpocteie mexarusmb! > ! https://m.edsoo.ru/7f416194
Bbu6nuoreka [JOK
>3 Mexanieckas SHeprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pasneny 12
PesepBHOE Bpems 3
OBHIEE KOJIMYECTBO YACOB I1O 68 12

I[TPOTPAMME




8 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3e/ioB U TeM uudposbie
Ne ni/nt P Konrpoiabusie | IlpakTnueckue (upp )
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. TenioBble siB1eHUs
1.1 Crtpoenue u cBOMCTBa BELIECTBA 7 bubnmorexa LIOK
' p H https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
1.2 T 21
CTITOBHIC HPOHECCR > https://m.edsoo.ru/7f4181ce
Hroro no paszuneny 28
Pa3pnen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
DneKTpruYecKue 3apsiibl. 3apsyKEHHbIE Tella bubnuorexa [JOK
2.1 . 7 1
U UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.2 IT i i 2
OCTOSIHHBIN JIEKTPUYECKUI TOK 0 7 httos://m.edsoo.ru/7f418 1 ce
bu6mmoreka [{OK
23 MarmuTHbIC ABICHHS 6 13 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAT HHAYKIIA https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBULIEE KOJIMYECTBO YACOB I10
- 68 3 14.5

I[TPOT'PAMME




9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TeM undpoBbIe
Ne n/m P Konrpoabubie | IlpakTuueckue (wpp )
NMporpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypchl
Pa3znen 1. Mexanuveckne siBJIeHUSA
11 MexaHn4ecKoe ABHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [{OK
' OIUCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
1.2 B el e Te 20 3
SAMMOACHCTBHE T https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
1. 1
3 3aKomb1 CoXpaneHus 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3zgen 2. Mexann4ueckue KoJe0aHUA ¥ BOJIHBI
bu6mmoreka [{OK
2.1 M 0 7 3
CXAHITICCRAC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 3
CXAHHICCKHE BOJIHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. DiieKTpOMarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI
DNeKTpOMarHuTHOE MOJIE U bub6nuoreka [IOK
3.1 6 2
3JIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbI€ SIBJICHUSA
4.1 3aKOHBI PacpOCTPaHEHHUSI CBETA 6 2 bubmuoreka [JOK




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

bu6mmoreka [{OK
42 JIMH3BI ¥ ONITUYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f4 1adat
bu6mmoreka [JOK
4.3 Pa3nosxenune 6emoro cBeTa B CIIEKTP 3 2 hits://m.edsoo.ru/7f41 ada6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBLIE IBJICHUS
bu6mmoreka [JOK
5.1 Hcnyckanue u morjioneHue cBeTa arToMOM 4 1 httos://m.edsoo.ru/7f4 1ada6
bu6mmoreka [{OK
32 CTpoerue aTomHOro szpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
>3 #lnepubie peaiui / ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3znen 6. IloBToOpuTE 1bH0-00001IAKO NI MOYJIb
[ToBTOpeHME 1 0000IIIEHNE COACPIKAHUS bu6nmoreka [JOK
6.1 6 2
Kypca ¢u3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
OBHIEE KOJIMYECTBO YACOB I10 99 27

I[TPOTPAMME




INOYPOYHOE IINTAHUPOBAHMUE
7 KJIIACC

Ne ni/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTposbHbIe
padoThbI

IIpakTnyeckue
padoThbI

®dusuka — Hayka o npupone. ABneHus
npuponbl. dusnueckue ABICHUSA

MexaHudecKkue, TEIIOBbIC, AIEKTPUIECKUE,
MarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS

du3nyeckre BEINIUHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TEMIIEPATYPBI IIPU ITIOMOIIH KUAKOCTHOIO
TEPMOMETPA U JaTUMKA TeMIepaTyphl"

Kak ¢u3uka u npyrue ecrecTBeHHbIE HAYKH
u3y4aroT npupoay. EcrecTBeHHOHaYYHBIH
MeTo no3Hanusa. Onucanue Gpusnyeckux
SIBJICHUH C TIOMOLIbIO MOAETIeH

Ypok-uccnenoanue "[IpoBepka rumnoTe3sl:
JAJIbHOCTH MOJIETA [IapuKa, MyIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, UeM OO0JIbIlIe
BbICOTA ITycKa"

Ctpoenue BemecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BeEllleCTBa

JIBH>KeHME 4acTHUIl BELIECTBA

Ypok-uccnenoanue «OMbITHI 11O
HaOJII0JICHUIO TEIJIOBOTO PACIIMPEHUS




Tra3oB»

10 ArperaTHbie COCTOSIHUSI BEIIECTBA
B3aumocBs3b MEXly CBOWCTBaMHU BELIECTB
B Pa3HBIX arperaTHbIX COCTOSTHUSX U UX

11 ATOMHOMOJIEKYJISIPHBIM CTPOEHHUEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUH
BOJBI

12 Mexannueckoe n1BukeHue. PaBaoMepHoe u
HEpaBHOMEPHOE JIBUKEHHE

13 CxopocTb. EquHUIIBI CKOpOCTH

14 Pacuer nmyTH ¥ BpeMEeHU IBHKEHUS
Wuepuust. 3akoH UHEPLUH.

15 B3anmopencTere e Kak IpuynHa
WU3MEHEHHUS CKOPOCTH JIBUJKEHUS Tell

16 [TnoTHOCTH BemecTBa. Pacuet Macchl 1
o0beMa Tena 1o ero IIOTHOCTH

17 JlabopaTtopHas pabota «OmnpeneneHue
IUIOTHOCTH TBEPJOTO Teay

13 Pemenue 3anau no teme "IlnoTHOCTH
BemecTsa"
Cua Kak XxapakTepucTHKa

19 B3auMozeicTBus Ten. Cuiia ynpyrocTu.
3axoH I'yka
JlaGopatopHas pabota «3yuenue

20 3aBUCHUMOCTH pacTsikeHHs (IedopMaIium)

MIPYKUHBI OT NPUJIOKEHHOU CUIIBDY

21

SIBneuune taroreHus. Cuia TIKECTH




CBs13b MEX]ly CHIION TSKECTH U MacCou

22 tena. Bec Tema. Pemenue 3amay mo reme
"Cuna Tsoxect"

” Cuia TsSDKeCTH Ha APYTHX TJIaHeTaxX.
dusnuecKkne XapakKTepUCTUKH TIAHET

24 Hsmepenue cun. Jluaamomerp

25 Bec Tema. HeBecomocTh

26 CrnosxeHue IBYX CHJI, HalPaBJIECHHBIX 10
OJHOU mpsiMOi. PaBHOAEHCTBYIOIIAS CHIT

7 Pemenue 3anay 1o teme
"PaBHopeiicTByromas cui"

)% TpeHue CKOJIbKEHUS U TPEHUE TTOKOSI.
Tpenue B NpUpo/i€ U TEXHUKE
JlaGopatopHas pabora «3yuenue

29 3aBUCHUMOCTH CHJIBI TPCHUS CKOBKCHHS OT
CHWJIBI IaBIICHUS U XapakTepa
COTIPUKACAIOIIUXCS TOBEPXHOCTEM»

30 Pemenue 3amau Ha onpeencHue
PaBHOACHCTBYIOIIEH CHJITBI
Pemenne 3agau mo remam: «Bec Tenay,

31 «I'padmaeckoe n300pakeHUE CHUI»,
«Cuibl», «PaBHOZICMCTBYIOIIAS] CUIT»

30 Hasnenne. CriocoObl yMEHbIICHUS U
YBEJTUYCHUS TaBJICHUS

1 JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS
raza oT 00béma, TemMreparypsl

34 [Tepenava naBneHust TBEPIABIMU TEIAMH,

KHUIAKOCTAMHU U ra3daMi. 3akoH Ilackais




HaBJ'IeHI/IC B XXUJKOCTH U Ira3€, BBI3BAHHOC

35 JeCTBUEM CUJIBI TSKECTU

36 Pemenue 3anau o teme «JlapneHue B
JKHIKOCTH U rase. 3axkoH [lackams

37 Coobmarormumecs: cocy bl

38 I'mppasinueckuii npece

39 Manomertpsl. [lopiiHEeBON KUIKOCTHBIN
Hacoc
Atmocdepa 3emnu. [puunnse

40 CYILLECTBOBAHMSI BO3AYIIHON 000JI0UKH
3emin. 3aBUCUMOCTH aTMOC(EepHOTO
JTABJICHUS OT BBICOTHI HAJT yPOBHEM MOPS

41 Bec Boznyxa. AtmochepHoe gaBieHne

4 W3mepenne aTMoc(epHOro JaBiIeHHUs.
OnsitT Toppuuennu

43 3aBUCUMOCTh aTMOC(HEPHOTO AaBJICHUS OT
BBICOTHI HaJT YPOBHEM MOPSI

44 Bapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3/IMYHbIX BBICOTAX

45 Pemenwue 3amay o Teme " AtmochepHoe
nasieHue"
JleiicTBHE KUAKOCTU U Ta3a Ha

46 MOTPY>KEHHOE B HUX TEJI0. ApXHUMeA0Ba
cuia
JlabopaTtopHas pabota «OmnpeneneHue

47 BBITAJIKMBAIOIICH CHUIIbI, IEUCTBYIOIIECH HA

TEJI0, IIOIPYKEHHOC B XXKUJIKOCTb)




JlabopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCHMOCTH Beca Teja B

48 BOZIE OT 00BbEMA MOTPYKEHHON B HKUAKOCTh !
YacTH TeJla»

49 [InaBanue Ten
JlaboparopHas pabota "KoHcTpynpoBaHue

50 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U 1
onpeenaeHue e€ rpy30noI-EMHOCTH"
Pewenue 3amau no remam: «IlnaBanue

51 cynoB. Bo3nyxonnasanuey, «/laBienue
TBEPJBIX TEN, KUJKOCTEN U Ta30B»

52 Mexanuueckast pabota

53 MomnrocTs. ETUHUIEI MOIITHOCTH

54 VYpok-uccinenosanue "Pacuét MoHoOCTH, |
pa3BUBaeMoM IIpU MOABEME IO JiecTHULE"

55 [IpocTteie Mexanu3Mmsbl. Peruar. PaBHOBecue
CHWJI HA pbluare
Prruaru B TexHuke, OBITY U IPUPO/IE.

56 JlabopaTtopHas paborta «McciaenoBanue 0.5
YCJIOBHI pAaBHOBECHSI pbIyara

57 Pewmenne 3amau no reme «YciaoBus
PaBHOBECHSI pblyara»
KoaddutmenT monesnoro neicTBus

58 MexaHusma. Jlaboparopnast pabora 0.5
«3mepenne KIIJI HaKJIOHHOM TUIOCKOCTH»
Pemrenne 3agau mo teme "Pabora,

59
motrHocTh, KITJT"

60 Mexanunueckas sHeprus. Kunernueckas u




NOTCHIMAJIbHAsA SHEPIrus

61 3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUH 1
YPOK-3KCIIEpUMEHT 110 TEME
"DKCHEepUMEHTAIbHOE OIPENEICHUE
62 W3MEHEHUSI KHHETUYECKON U 1 1
MOTEHIIMATBHON SHEPTUH MPU CKaThIBAHUHT
TeJa Mo HaKJIOHHOM iocKkocTh"
63 PesepHblil ypok. Pabota ¢ Tekctamu 1o 1
TeMme "MexaHnuecKkoe IBUKeHUe"
PesepBHylit ypok. PaGota ¢ Tekctamu 1o
64 teme "JlaBieHue TBEPIBIX TeI, )KUIKOCTEH 1
U razoB"
65 PesepBHblit ypok. Pabota ¢ Tekctamu 1o 1
teme "Pabota. MomHoCcTh. DHEprus"
66 KoHcraTtupyromniast KOHTpoJIbHas padora 3a |
I pumectp
67 Koncratupyromiast KOHTpoiabHas paboTa 3a 1
IT rpumectp
68 Koncratupyromast KoHTposbHas pabora 3a |
III TpumecTp
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KVIACC

KoanuyecTBo yacos

Ne i/ Tema ypoka B KouTtpoJbHbie IpakTnueckue
cero padoThI padoTsbI
OCHOBHBIE TOJIO)KEHHS] MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopaenu TBEpIOTO, JKUIKOTO U |
ra3000pa3HOro COCTOSIHUI BEIeCTBa
OOBsicHEeHHE CBOWCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOro COCTOSIHUI BElleCTBa Ha |
OCHOBE I10JI0KEHUI MOJIEKYJISIPHO-
KMHETUYECKOUN Teopun
5 Kpucrannuaeckue u amopgHbie Tena 1
6 CMaunBaHue U KaWUISIPHOCTbD. 1
[ToBepxHOCTHOE HaTsKEHUE
7 TerioBoe paclIMpeHne U CoKaTUeE 1
g Temnepatypa. CBsi3b TEMIIEPATYPHI CO |
CKOPOCTBIO TEIJIOBOTO JBHKEHUS YaCTHL]
9 Buytpennss sueprusi. Cioco0bl |
W3MEHEHUS] BHYTPEHHEHN SHEPrun
10 Bunael Terionepenaun 1
11 VYpoxk-koHpepenuus "[Ipakruyeckoe 1 1

HUCIIOJIL30BAaHUE TEIUIOBLIX CBOMCTB
BCUICCTB U MaTepI/IaJIOB B ICJISIX




sHeprocOepexeHus"

12

KommgectBo TemioTel. Y aenbpHas
TCIIIIOEMKOCTD

13

YpaBHEHHE TEIUIOBOTO OanaHca.
TennooOMeH 1 TeII0BOE paBHOBECHE

14

JlaboparopHas paboTta "Hccrnenoanue
SIBJICHUS TETUIOOOMEHA MPY CMEIITUBAHUH
XOJIOAHOU U ropsiueit BoabI"

15

PacueT koandecTBa TEIIOTHI,
HEOOXOUMOTO JJII HarpeBaHus Tejaa 1
BBIZICISIEMOTO UM TIPH OXJIAKIECHUN

16

JlabopartopHas pabota "Onpenenenne
paTopHasd p P
YACIBbHON TEMI0EMKOCTH BeliecTa"

17

OHeprus Tomusa. Y ieiabHasi TerjaoTa
CrOpaHus

18

[LimaBnenue u oTBEpACBaHUE
KPUCTAJUIMYECKUX TEJl. Y J€IbHas TEIUIOTa
IJIABJIEHUS

19

JlaGopaTtopHas pabora "Onpenenenue
yAEJIbHON TEIUIOTHI MIaBJIeHUs Jbaa"

20

[TapooOpazoBanue U KOHICHCAIIHSL.
Hcnapenue

21

Kunenue. YILGJIBHBJI TCIJIOTAa
nmapooOpa3oBaHUs U KOHJICHCAITUH.
3aBUCUMOCTb TEMIIEPATYphl KMUIIEHUS OT
aTMOC(hEepHOTO TaBJICHHS

22

Brnaxxnocts Bo3nyxa. JlabopaTopnas
pabora "OnpeneneHne OTHOCUTEIbHON




BJI&JKHOCTH BO31TyXxa"

Pemenue 3agau Ha onpenesieHre

23 BJIQXKHOCTH BO3/yXa
[TpuHIHITBI paOOTHI TEIIJIOBBIX JBUTATEICH.

24 [TapoBas TypOuHa. JlBurarens
BHYTPEHHETO CrOpaHus

»5 KIIJI TermmoBoro auratens. TemnaoBeie
JIBUTATENH U 3alIUTa OKpYyKarolel cpeibl

26 3aKOH COXpaHEHUS U NPEBPAIICHUS
SHEPIruM B TEIUIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE 1O

27 teMme "Temnosele sBiaeHUA. M3MeHeHne
arperaTHbIX COCTOSIHH BeriecTra"

’9 Dnektpuzaius Ten. [[Ba pona
SIEKTPUUECKUX 3aPsI0B

59 VYpok-uccnenoBanue "IneKTpuszanus Teul
WHIYKUUEW U MTPU COMIPUKOCHOBEHHUH"

30 BzaumopeiicTBue 3apssKeHHBIX TeIl. 3aKOH
Kynona
DnekTpruyeckoe mosie. HampsokeHHOCTh

31 anexkTpudeckoro nosst. [puHnun
CYyNEPIO3UIINH AIEKTPUUECKUX TTOJIECH

1 Hocutenu snektpuyeckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue aroma

1 [IpoBOAHMKY U ANDIIEKTPUKHU. 3aKOH
COXpaHEHUs NEKTPUUECKOTO 3apsiaa

34 Pemenue 3aga4 Ha NpyUMEHEHNE CBOMCTB

QJICKTPHUYCCKUX 3apsa10B




35

DIIEKTPUYECKHM TOK, YCIOBHS €T0
cymecTBoBanus. MlcTouHnkH
JNEKTPUYECKOTO TOKA

36

JleficTBHS 2IEKTPUIECKOTO TOKA

37

VYpok-uccnenosanue "Jleiictue
NEKTPUYECKOTO OISl Ha TPOBOAHUKY U
TUBJIEKTPUKNA"

38

3HeKTqueCKHﬁ TOK B MCTallj1ax,
KHUAKOCTAX U ra3dax

39

:‘)HGKTpI/I‘ICCKaH LIETb U €€ COCTaBHBIC
qaCcTHu

40

Cuna Toxka. JlabopatopHas pabora
"N3mepenue u peryiupoBaHue CUibl TOKa"

0.5

41

DnexTpuueckoe HamnpskeHue. BonbTmerp.
JlaboparopHas pabota "M3mepenue u
peryinupoBaHue HanmpsHKeHHs "

0.5

42

COHpOTI/IBHeHI/Ie IMPpOBOJAHUKA. YaensHOE
COIIPOTUBJICHUC BCIICCTBA

43

JlabopaTtopHas paboTa "3aBUCUMOCTh
ANEKTPUYECKOTO CONPOTUBICHUS

MMPOBOJIHUKA OT €T0 JIJTMHBI, TIJIOIIA TN
MONEPEYHOr0 CeYeHUs1 U Marepuana"

44

3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHHUS.
3akoHn Oma 1S yyacTka Henu

45

JlaboparopHas pabota "VccrnenoBanue
3aBUCHMOCTH CHJIbI TOKA, HIYIIETro Yyepe3
PE3HUCTOP, OT COMPOTUBIICHHS PE3UCTOPA U
HanpsHKeHUs Ha pe3ucrope”




46

HOCJ’IC}IOB&TCJ’ILHOG " IMapaJljICJIbHOC
COCIUMHCHUA ITPOBOJHUKOB

47

JlaGoparopnas pabota "IIpoBepka npaBuia
CJI0’KEHUs HANIPSKEHUN TTPU
MOCJIEI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

48

JlaGopartopnas pabota "IIpoBepka npaBuia
AJid CUJIBbI TOKa IMPH MapaljICIbHOM
COEIMHEHUH PE3UCTOPOB"

49

Pewrenue 3a1a4 Ha IPUMEHEHUE 3aKOHA
Oma 17151 pa3InyHOro COeIMHEHUs
IIPOBOJIHUKOB

50

PaboTa 1 MOIITHOCTH 2JIEKTPUUECKOTO TOKA.
3akon Jxoyns-Jlenna

51

JlabopaTtopHas pabora "Onpenenenue
PabOThl U MOLITHOCTH AJIEKTPUUYECKOTO
ToKa"

52

DneKTpUyecKre UenH U MOTpeOUTenn
aneKTpudeckoil sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

53

Pemenue 3amau no teme "DneKTpuyeckue
3apsibl. 3apsHKEHHBIC Tella U UX
B3aumoercTBus. IlocTosTHHBIN
ANEeKTpUYeCcKuil TOK"

54

ITocTosTHHBIE MArHUTHI, KX
B3aUMOJIENICTBUE

55

VYpoxk-uccienopanue "M3yuenue nosei
HOCTOSIHHBIX MAarHUTOB"




56

MarautHoe mosie. MarHuTHOE T10J1€ 3eMITH
U €r0 3HaueHHUe I )KU3HU Ha 3eMiie

57

OmneiT Opcrena. MarautHoe nosne
UIEKTPUUECKOro Toka MarHuTHoe nose
KaTylKu ¢ TOKOM

58

[IpuMeHeHne 27IEKTPOMArHUTOB B TEXHUKE.
JlaboparopHas pabota "H3yuenue
I[CI\/JICTBI/IFI Mar"dvMTHOIO I10JI Ha IMMPOBOAHUK
¢ TOKOM"

0.5

59

DNEeKTpOABUTATENb TOCTOSTHHOTO TOKA.
Hcnonb3oBanue 31ekTpoBurareneii B
TEXHUYECKUX YCTPOUCTBAX U HA
Tpancnopre. JJaboparopHas padora
"KoHcTpynpoBaHnue u u3yueHue padoThl
3ieKTpoBurarens"

60

OneiTel @apanes. 3aKoH
NIEKTpOMarHuTHOW nHAykuu. [Ipasuno
Jlenna

61

Onektporereparop. CrocoObl MOTydeHUS
3IEKTPUUECKON SHEPTUU. DIEKTPOCTAHIINI
Ha BO300HOBIISIEMBIX UCTOUHUKAX YHEPTHH

62

Pemenue 3agad no reme "DneKTpUUeCcKre U
MAarHUTHBIE SBJICHUS"

63

PesepsHbIii ypok. PaboTa ¢ Tekctamu mo
teme "TeruioBblie siBeHUs"

64

PesepBHrlit ypok. Paborta ¢ TekcTamu 1o
teme "[10CTOSHHBIN 27eKTpUUECKU TOK"

65

PesepBHylit ypok. Pabota ¢ Tekctamu o




teme "MaraurtHeie sBieHud"

KoHcratupyromas KoHTposibHas paboTa 3a

66
I pumectp

Koncrarupyromast KOHTposIbHas paboTa 3a

67 IT rpumectp

Koncratupyromas KoHTposibHas paboTa 3a

68
III TpumecTp

OBIIEE KOJIMYECTBO YACOB II0 ITPOTPAMME

68

14.5




9 KJIACC

Ne i/

Tema ypoka

KoandyecTBO 4acoB

Bcero

KonTtpoibHble
padoThI

IIpakTHyeckue
padoTbI

MexaHuuyeckoe ABHKEHHE. MaTepI/IaJ'ILHaH
TOYKa

CucreMa otcyetra. OTHOCUTEIIHLHOCTD
MEXAaHUYCCKOT'O IBUXCHUS

PaBHOMEpPHOE IPAMOIIMHENHOE JBUKEHNE

HepaBHoMepHOE npsiMoIMHENRHOE
nBkenue. CpenHss 1 MTHOBEHHAs
CKOPOCTh

[TpstmonHEHOE paBHOYCKOPEHHOE
JIBIKEHUE. Y CKOpEHUE

CKOpOCTh NMPSAMOJIUHEIHOTO
PaBHOYCKOPEHHOTO JBMXKEeHHS. ['paduk
CKOPOCTH

JlaboparopHas pabota "OnpeneneHue
YCKOPEHHUS TeJia MPH PaBHOYCKOPEHHOM
IBIOKEHUH 110 HAKJIOHHOM MI0CKOoCTH"

CBoOoauoe nagenue tei. OnwiTel [anunes

PaBHOMEpHOE IBU)KEHUE IO OKPYKHOCTH.
[Tepuon u yacrora oOpamienus. Jluneinas
Y YIJIOBasi CKOPOCTH

10

LleHTpOCTpEMUTENBHOE YCKOPEHHE

11

Ilepsbiit 3akoH HbroTona. Bextop cuiibl




Bropoii 3akoH HeroTOHa.

12 PaBHopelicTByIOIIas cua

13 Tperuii 3akoH Herorona. Cynepno3unus
cui

1 Pemenue 3a1au Ha IpUMEHEHNE 3aKOHOB
Herorona

15 Cuia ynpyroctu. 3akoH ['yka

16 Pemenue 3anau no reme «Cumna ynpyroctim»

17 JlaboparopHnas pabota «OnpeneneHue
YKECTKOCTHU MPYKUHBI»

18 Cuna tpenus

19 Pemenue 3anay mo teme «Cuma TpeHUS»

20 Jlabopatophast pabota "Ornpezenenue
Kod(puImeHTa TpeHus CKOJIbKECHUS "

1 Pemenue 3anau no teme "3akoHbI
Herorona. Cuna ynpyroctu. Cuna tpenus"
Cuna TsDKeCTH M 3aKOH BCEMUPHOTO

22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
najieHus
VYpok-koHpepenuus "/IBmxeHue ten

23 BOKPYT I'PaBUTAIIMOHHOTO LIEHTpa
(Conueunas cuctema). ['anaktuku”

" Pemenue 3aga4 no teme "Cuita TSHKECTH U
3aKOH BCEMUPHOIO TAroTeHus"

»5 IlepBas kocMHu4ecKast CKOPOCTb.
HesecoMocTs u eperpysku

26 PaBHOBecue MaTepuanbHON TOUYKH.




AobcomroTHO TBEpIOE Teno. PaBHOBecHe
TBEP/IOrO Tela C 3aKPETUIEHHON 0ChIO
BpaieHusi. MomeHt cuiibl. LleHTp TskecTn

PaBHOBeCcHe MaTepHATBHON TOUKH.
AoOcomtoTHO TBEpIOE Tesio. PaBHOBecHe

27 TBEPAOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHusi. MomeHt cuiibl. LIeHTp TskecTn

)8 Pemenne 3amau mo reme "MOMEHT CUJIBL.
Leuntp TsixecTn"
[ToaroToBka Kk KOHTPOJIBHOM padoTe.

29 Pemenue 3anau no teme "Mexannueckoe
nBmxkenne. Bzaumonetictsue ten"
Nmnynbe Tena. UMiynbse cuiibl. 3aK0H

30 COXpaHEHHUs UMILyJIbCa. YIIPYroe U
HEyIpyroe B3auMOJEICTBIE

31 Pentenue 3amad mo teMe "3akoH
COXpaHEeHHUs UMITyJbca'

3 Ypok-koHpepennus "PeakTuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"

33 Mexanunueckasi paboTa 1 MOUTHOCTb

34 Pabota cuiibl TSXKECTH, CUJIbl YIPYTOCTH U
CUJIbI TPEHUS
JlaGopatopHast pabota «Ornpenenenne

35 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHHUH TeJa 10 TOPU30HTATbHON
MTOBEPXHOCTH»

36 CBs13b sHepruu U padboTsl. [loTeHnnansHas

SHEprus




Kunernueckas sueprus. Teopema o

> KHUHETUYECKOU SHEPTUHU

38 3aKOH COXpaHEHMsI SHEPTUU B MEXAaHUKE

39 JlaboparopHnas pabota «/3y4ueHne 3akoHa
COXPAaHEHHUS YHEPTUN»

20 KonebarenbHoe IBUKEHUE U €r0
XapaKTePUCTUKU

a1 3aryxatomue KojaeoaHus. BeiHyk1eHHbIE
kosnebanus. Pesonanc

42 MarteMaTnyeckuii ¥ Npy>KUHHBIA MaATHUKU
VYpok-uccnenopanue «3aBUCUMOCTb

43 nepuojia KojaeOaHui OT KECTKOCTH
MPYKUHBI U MAacChI TPy3a»

a4 ITpeBpaleHre 3HEPrun Npyu MEXAaHUYECKUX
KOJIeOaHUSIX
JlaGopaTtopHnas pabora «OrnpeaeneHue

45 YacTOTHI U NIEpUoa KojebaHui
MPYKUHHOTO MasiTHUKa
JlabopaTtopHast padota «IIpoBepka

46 HE3aBHCHMOCTH IeproJia KojedaHuii rpysa,
MIOJIBELLIEHHOT'O K HUTH, OT MaccChl Tpy3a»
Mexanunyeckue BoJHbl. CBOMCTBA

47 MeXaHU4eCKUX BOJIH. [IpononbHbIe U
MIOTIEPEYHbIE BOJIHBI
VYpok-koHpepenuus "MexaHnueckue

48 BOJIHBI B TBEpAIOM Tee. CelicMudeckue
BOJIHBI"

49 3Byk. Pacnpoctpanenue u oTpaxkeHue




3ByKa

Ypoxk-uccnenosanue "Habmronenme

>0 3aBUCHUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI"

51 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

5y Ypok-koHpepeHus "YnpTpa3Byk u
uHpa3ByK B IpUPOJIE U TeXHUKE"
Penrenue 3amau mo teMe "3aKOHEI

53 coxpaHeHus. MexaHu4ecKkre KojaeOaHus u
BOJIHBI"

54 DIIeKTPOMarHuTHOE TOJIe.
DNIEeKTPOMarHUTHBIC BOJTHBI

55 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
Ypok-koHpepenmus "[lkana

56 3JIEKTPOMAarHUTHBIX BOJIH. Mcrionb3oBaHue
ANIEKTPOMATHUTHBIX BOJIH JJII COTOBOM
cBs3u"
VYpok-uccnenoranue "M3yueHue cCBONCTB

57 3JIEKTPOMArHUTHEIX BOJIH C IOMOIIBIO
MoOupHOTO Tenedona"

58 Pemienue 3aau Ha onpeiesIeHUE YacTOThI U
JUTMHBI 37IEKTPOMArHUTHOM BOJIHBI

59 DNEeKTpOMarHuTHas IPUPOJA CBETA.
CxopocTth cBeTa. BomHOBBIE CBOMICTBA CBETA
Hcrounuku ceerta. [IpsMonuneitHoe

60 pacnpocTpaHeHue cBera. 3atMeHus ConHia
u Jlynbl

61 3aKoH OoTpa)xkeHus cBeTa. 3epkana. Pemenue




3aaa4 Ha MPUMCHCHHUEC 3aKOHA OTPaKCHUA

CBCTa

62

[Ipenomienne cBera. 3aKOH MPEITOMIICHHS

CB€Ta

63

[lonHoe BHyTpeHHEE OTpaKEHUE CBETA.
Hcnonb3oBaHue MOTHOTO BHYTPEHHETO
OTPa)KE€HHUS B ONITUYECKUX CBETOBOJAX

64

JlaGopatopHas pabota "HccnenoBanue

3aBUCUMOCTH yTJja MPEJIOMIIEHUSI CBETOBOTO
Jdy4a OT yIJia IaJieHHUs Ha TpaHulle "BO3ayX-

nn

CTCKIIO

65

VYpok-koHpepenuus "HcnonabzoBanue
HOJTHOT'O BHYTPEHHETO OTPa>KEHUS:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAS CBS3b"

66

JInn3el. OnTHYecKas CHIIa JIMH3I

67

[TocTpoenue n3o0pakxeHui B JIMH3AX

68

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOT'O PACCTOSHUS U ONITUYECKOM
CHJIBI coOuparowiei TMH3b1"

69

Ypok-koHpepenuus "OnTuueckue
JIUH30BBIE TPUOOPHI"

70

['1a3 kak ontuyeckas cucteMa. 3peHue

71

Ypok-koHpepenuus "JlegexTs! 3peHus.
Kak coxpanuTts 3penue”

72

PasnosxeHnue 6emoro ceera B CIIEKT.
Onpitel Hetorona. Cnoxxenne
CIIEKTpaJIbHBIX LBETOB. /lucnepcus ceera

73

JlaGopatopHas pabota "OnbITh IO




pa3I0XKEeHUI0 OENI0oro CBeTa B CIEKTP U
BOCIIPHSITHIO I[BETA MTPEIMETOB IPU HX
HaOJIFOZICHUY Yepe3 BETOBbIC (PHIIBTPHI"

Ypok-npaktukym "BoiHOBBIE CBOKCTBA

74 CBeTa: AUCIIepCHsl, UHTEpPepeHus U
nudpakmus"

75 OmnsiThl Pesepdopaa u muianerapHast
MOJEJIb aTOMa

76 IToctynatel bopa. Moaens atoma bopa

27 Hcnyckanue v MOrJIONIEHUE CBETa AaTOMOM.
KBantbl. JInuHeiuaTbie CIEKTPhI

78 VYpoxk-npaktukym "HabmrogeHue ciekTpoB
UCITyCKaHUs"

79 PannoakTHBHOCTE U €€ BUIBI

20 Crpoenue atomHoro siiapa. Hyknonnas
MOJIETb

81 PannoaktuBHble peBparieHus. M30Tomnbl
Pemenue 3amay mo teme: "PamgunoakTUBHEIE

82 npeBpauieHus "

83 [Tepuon nomypacmnana
Ypok-koHpepeHnus "PagnoakTuBHbIC

84 U3JIy4eHUs B IPUPOJE, MEIULIMHE,
TexHuKe"

g5 SnepHble peakuny. 3aKOHbI COXPAHEHUS
3apsAI0BOTO U MAaCCOBOTO YHCEII

g6 DHeprus cBA3M aTOMHbIX siziep. CBs3b

MAacCChbI 1 DHCPIruun




87

Pemenue 3amau no treme "AnepHsie
peakuun"

88

Peaxiiuu cunTe3a U eneHUs SaEp.
Nctounuku sHeprum CosiHIa U 3BE311

89

Ypok-koHpepenmus "SAnepHas sHepreTUKa.
JIeficTBHS paJuOAKTUBHBIX U3TyYECHUN Ha
JKUBBIE OPraHU3MbI"

90

[TonroroBka K KOHTPOJIBHOM paboTe.
Pemrenne 3aga4d mo teme
"DJIeKTPOMarHuTHOE TMOJIE.
DJIeKTpOMarHuTHbIe BOJHbI. KBaHTOBBIE
sBieHus"

91

[ToBTOpenue, o600meHne. JlabopaTopHbIe
pabotsl 1o Kypcy "B3aumoneiictsue Ten"

92

[ToBTOpenue, 06o61eHue. Pemenue
PACUYETHBIX M KAUYECTBEHHBIX 3a/1a4 110 TeMe
"TemnoBbie nmponecch”

93

[ToBTOpenue, 06o61eHue. Pemenue
PacUETHBIX U KaYECTBEHHBIX 3a/1a4 110 TEME
"KII/I TermoBbIx nBurarenei'

94

[ToBTOpenue, o6o0mmenue. Perenne
pacyeTHBIX U KAUYECTBEHHBIX 3a/1a4 110 TEME
"KII/] anexkrpoyctaHoBOK"

95

[ToBTOpenue, o6ob6meHue. Jlaboparopusie
paboTsl 1o Kypcy "CBeToBble sIBIEHUS"

96

[ToBTOpenwue, 0600meHue. PaGora ¢
TEKCTaMM 10 TeMe ""3aKOHbI COXpPAHEHUS B
MexaHuke"




97 KoncraTupyromas KoHTposibHas padboTa 3a [ |
TPUMECTP

08 Koncrarupyromast KOHTposIbHast paboTa 3a 1
II Tpumectp

99 KoncraTupyromas KOHTposIbHas paboTa 3a 1
III Tpumectp

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

27




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

7 KUIIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

1.1

HCITIOJIb30BATb U3YUYCHHBIC ITOHATHUSA

1.2

pas3iiiyaTb ABJICHHA IIO OIMMCAHUIO HX XaPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~I€CKOC SABJICHUC

1.3

pacro3HaBaTh IPOSBIECHUE M3YUYEHHBIX (PU3MUECKUX SBICHUU B
OKpY’KalolleM MUpE, B TOM 4Hcie GU3NUECKUe sIBJICHUS B IIPUPOJIE,
MIPU 3TOM TIEPEBOIUTH NMPAKTHUYECKYIO 3a/1a4y B Y4eOHYI0, BBIIEIATh

CYILLIECTBEHHBIE CBOMCTBA (IpU3HAKN) PU3NUECKUX SIBICHUI

1.4

ONKCHIBATh M3y4YEHHBbIE CBOMCTBA Tel U (U3UYECKUE SBICHMUS,
UCHONb3yd (U3UYecKre BEIMYMHBI, TNPU ONUCAHUM IPABUIBHO
TPAKTOBAaTh (U3UYECKUH CMBICI HCIONb3yEMbIX BEIMYUH, HX
0003HAUEHUS U EOUHUIBI (PU3UYECKUX BEIUYUH, HAXOAUTH
(GopMyJBl, CBS3BIBAIOUIME JaHHYIO (H3MUECKYI0 BEIUYMHY C
JPYTUMU  BEJIMYUHAMU, CTpOUTh  TpadUKH  H3YYEHHBIX

3aBUCUMOCTEH (PU3NYECKUX BEIINUUH

1.5

XapaKTCpPU3oBaTh CBOICTBa TCII, (I)I/I?,I/I‘-IGCKI/IG SIBJICHUS U ITPOLCCCHI,
HCIIOJIB3Yysd HU3YYCHHBIC 3aKOHBI, IIPU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJ'II/IpOBKy 3aKOHa H 3alMChIBaTb €ro MaTCMaTHYCCKOC

BBIPa)KCHHE

1.6

OOBACHITH (PU3UUYECKHE SBJICHHS, TTPOIIECCHI U CBOMCTBA TEJI, B TOM
YUCJI€ W B KOHTEKCTE€ CHUTYallMi MPaKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa: BBIBISATH TMPUYUHHO-CIICJCTBEHHBIE CBSI3U, CTPOUTH
o0bscHeHHEe W3 | — 2 JIOTMYEeCKUX IIaroB ¢ omopod Ha 1 — 2
W3YYCHHBIX CBONCTBa (PU3UYECKUX SIBICHUH, (DU3MUECKHX 3aKOHA

HJIN 3aKOHOMECPHOCTHU

1.7

peuIaThb pvaéTHBIC 3aJa4u B 1-2 HeﬁCTBHH, HCIIOJIb3YA 3aKOHBI U

dbopMyIibl, CBsi3bIBatONME (DU3MUYECKHE BEIWYWHBI: Ha OCHOBE




aHaJM3a yCJIOBUSA  3aJa4yd  3allUChIBaTh  KPAaTKOE  YCIOBHE,
MOJICTABIIATh (PU3MUECKUE BETUYMHBI B (DOPMYJBI W TPOBOJHUTH
pacuéTbl, HAXOIUTh CIPaBOYHbIC JAHHBIE, HEOOXOAMMBIE JUIS
pelieHns  3ahad, OLCHMBATh  PEATMCTUYHOCTb  IOJTYYEHHOMH

(hbU3MIECKON BETUIMHBI

1.8

pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEUINTh MPU MOMOIIU
(¢u3M4YeCKUX METOJOB, B OIMCAaHUU MCCIEIOBAHUS BBIJCIATH
MIpOBEpsieMOE  MpPENIOJIOKEHHe  (Tumoresy),  pasiauyaTth U
UHTEPIPETHUPOBATh MOJYUYEHHBIH pe3yJbTaT, HAaXOAUTh OIIMOKU B

XOJ¢ OIlbITa, ACJAaTh BBIBOJABI 11O €TI0 pC3yJibTaTaM

1.9

MIPOBOJIUTH OTBITHl 10 HAOMIOACHUIO (DU3WYECKHUX SIBICHUH WIN
¢uznyeckux  CBOMCTB  Tell:  (OpMynIHpOBaTh  IPOBEpsSEMbIe
NPEINoI0KEeHUs,, COOMpaTh YCTAaHOBKY M3  IPEJIOKEHHOTO

000pyI0BaHus, 3aMUCHIBATH XOJI ONbITa U (YOPMYJIHPOBATH BHIBOBI

1.10

BBINOJIHATh MPSIMbIE U3MEPEHHs C UCIOJIb30BAaHUEM aHAJIOIOBBIX U
IU(POBBIX MPUOOPOB, 3aMMUCHIBATH MOKa3aHUs MPUOOPOB € yUETOM

3aJlaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHU I

MPOBOAUTHh MCCIEIOBAaHUE 3aBUCHUMOCTH OJHOW  (hU3HUECKOi
BEJIMYUHBI OT JPYyroil C HCIOJIb30BaHUEM MPSAMBIX H3MEpPEHHH,
y4acTBOBaTh B IUIAHUPOBAHHUM Y4eOHOTO HCCIIENOBaHUS, cOOUPATh
YCTAHOBKY U BBINOJHATh HU3MEpPEHUs, clenys MNpeaAoKeHHOMY
wiany, (UKCUpPOBaTh pE3yibTaThl MOJYYECHHOH 3aBUCHMOCTH
(hbU3UYECKUX BEIUYHMH B BUJE MPEIIOKEHHBIX TAOJIUIl U TpaduKoOB,

ACJIaTh BBIBOJABI 1O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

MIPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIWYMH, CIEIys
MPEAJIOKEHHONM  HMHCTPYKIMM: TPH  BBINOJHEHUW HW3MEPECHHUU
coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIUUCIIATH 3HAYECHUE

UCKOMOM BEITUYUHEI

1.13

coOnrofaTh MpaBuia TEXHUKU Oe€30macHOCTH Ipu  pabore ¢

1a00paTOPHBIM 000PYI0BAaHHEM

1.14

yKa3bplBaTh MNPUHIUNBI JACUCTBUS NPUOOPOB M  TEXHUUYECKUX
YCTPOMCTB, XapaKTepU30BaTh IPHUHLHINBI JEHCTBUS W3YyYECHHBIX
IpUOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIBIO HUX ONUCAHMS,
UCTOJNB3ysd 3HAaHUS O CBOWCTBaX (U3MYECKUX SIBICHUH U

HE0OXOAUMBbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

MPUBOJUTL TPUMEPHl  (HAXOAUTh HWHGOPMALMIO O TMpPUMEpPaAX)
HpaKTquCKOFO HNCITIOJIb30BAHUA (1)I/I3I/I‘ICCKI/IX 3HaHHﬁ B
MOBCETHEBHOW KW3HM [UIsl oOecrieueHuss Oe30MacHOCTH TIpH
oOpamieHuu ¢ TpubOpaMud M TEXHUYECKHUMH YCTPONCTBaMH,
COXPAaHCHUS 370OPOBBS M COOJIOACHHS HOPM 3KOJOTHYCCKOTO

MOBE/ICHUS B OKpYXKAIOIIeH cpene

1.16

OCYILECTBIIATH OTOOP UCTOUHUKOB MH(OpMaIuK B ceTu MHTepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE
MMEIOIUXCA 3HAHUN U IyTEM CPaBHEHUS Pa3IUYHBIX UCTOYHUKOB
BBIJICIATh MH(POPMALIUIO, KOTOpAs SBIISETCS MPOTHBOPEUYMBON WIIU

MOXET OBITh HEJJOCTOBEPHOI

1.17

HCII0/Ib30BAaTh pu BBIITOJIHCHU U y4eOHBIX 3alaHui
HAYYHONOIYJISIPHYIO ~ JIUTEpPAaTypy  (DU3UYECKOTO  COJAEpIKaHUs,
CIIPaBOYHBIE MaTEpHANIbl, pecypcbl ceTh VHTepHeT, BlageTh
puéMaMu KOHCIIEKTUPOBAHMS TEKCTa, npeodpa3oBaHus

vH(pOpMAIIUU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTb COOCTBEHHbIE KpaTKM€ IHCbMEHHbIE U  YCTHBIE
cooOlieHnss Ha OCHOBe 2 — 3 UCTOYHHUKOB HH(POpPMALUU
(U3NIECKOTO COMEPKAHUSA, B TOM YHCJE MyOJUYHO JeaTh KpaTKue
COOOLIEHUs O pe3ysbTaTax MPOEKTOB WU y4eOHBIX MCCII€AOBAaHUM,
IIpU 3TOM TIPaMOTHO HCIIOJIb30BAaTh H3YYEHHBIH ITOHATUHHBIN
anmapar  Kypca  (U3MKH,  CONPOBOXAATh  BBICTYIUICHUE

Ipe3eHTauuen

1.19

MpU  BBIIOJIHEHUU  Y4YEOHBIX TMPOEKTOB W  HCCIEIOBaHUI
pacripenenaTb O00S3aHHOCTH B TpPYyIINe B COOTBETCTBHUH C
MOCTAaBJICHHBIMH 3aJadaMH, CJICIWTb 3a BBINOJHEHHEM IIJIaHa
IEeHcTBUI, aJeKBaTHO  OIEHMBAaTh COOCTBEHHBIH BKJIag B
JIeSITEILHOCTh TPYIIIbI, BBICTPANBATh KOMMYHUKATUBHOE

B3aUMOJICICTBUE, YUUTHIBASI MHEHHUE OKPYKAOLINX

8 KUIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOIM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus




1.1

HCIIO0JBb30BAaTh IIOHATHUA

1.2

pa3jinyaTh ABJICHUA IO OIMMCAHHUIO HX XapPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (1)I/ISI/I‘~I€CKOG SABJICHUC

1.3

pacro3HaBaTh IpPOSBIEHUE M3YUYEHHBIX (PU3MUECKUX SBICHUNU B
OKpY’KalolleM MUpE, B TOM 4Hcie GU3NUecKue sIBJICHUS B IPUPOJIE,
IIPU STOM TIEPEBOIUTH NMPAKTHUYECKYIO 3a/1a4y B Y4eOHYIO, BBIICIATh

CYyIIeCTBEHHBIC CBOMCTBA (MPU3HAKHN) GU3HUUECKUX SIBICHHUI

1.4

OMUCHIBATh H3y4YEHHBIE CBOMCTBA Tel U (U3UYECKUE SIBJICHMUS,
UCTONB3yd (u3uYecKre BEIUYMHBI, TNPU ONUCAHUU MPABUIHHO
TPaKTOBaTh  (PU3MYECKUH  CMBICI  HCIIOJIB3YEMBbIX  BEJIMYUH,
00O3HaYeHUss M EIUHHULBI (U3NYECKUX BEJIWYMH, HAXOAUTh
(GbopMyJBl, CBS3BIBAIONINE JaHHYIO (H3MUECKYI0 BEIUYMHY C
JPYTUMU  BEIMYUHAMHU, CTpOUTh  TpadUKH  H3YYEHHBIX

3aBUCUMOCTEH (PU3MYECKUX BEINIUH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKHEe SBICHUS U TPOIECCHI,
WCIIONIb3Ysl M3Y4YEHHBbIE 3aKOHBI, MPH 3TOM JaBaTh CIIOBECHYIO
(GOpMyJIUPOBKY 3aKOHa M 3alHCHIBATH €r0  MaTeMaTUYECKOe

BBIpa)KCHHE

1.6

OOBACHATH (PU3UIECKHE TTPOIIECCHI U CBOMCTBA TEJ, B TOM YKCJIC U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYMHHO-CJICICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHUE U3
1 — 2 moruyeckux maroB ¢ MOMOMIbIO 1 — 2 M3yYEeHHBIX CBOMCTBA

¢bu3nUecKux SBICHHUNA, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemaTh pacu€THbIe 3a7aud B 2 — 3 JACHCTBUS, UCIIOJIb3YsI 3aKOHBI U
(dbopMyIbl, CBsi3bIBatOlIME (DU3MUYECKHE BEIMYHHBI: Ha OCHOBE
aHaJlM3a yCJIOBHUS 3a/1a4M 3allMChIBATh KPAaTKOE YCJIOBHE, BBIABIISATH
HEJOCTAaTOK JaHHBIX JUIs pEIIeHUs 3a/ayd, BHIOUPATh 3aKOHBI U
(dhopMyIbl, HEOOXOUMBIC AJIsi €€ PelIeHUs, TPOBOJAUTh PACUETHI U
CpPaBHUBATH IMOJYYEHHOE 3HAYCHUE (PU3MUECKOW BEITUYUHBI C

HU3BCCTHBIMU JaHHBIMH

1.8

pacCiio3HaBaThb HpO6J’ICMH, KOTOPBIC MOKHO PCIIWUTH IPHU ITOMOIIHA
(bHSI/I‘ICCKI/IX MCTOOAOB, HCIIOJL3ysd OINHUCAHUEC HCCICOOBAaHNA,
BBIIACIIATE HIPOBEPACMOC ITPCAIIOIOKCHNEC, OUCHUBATD IIPABHUIIbBHOCTDb

nopsaKa mpoBCACHNA UCCICAOBAHUA, ACTIATh BHIBO/IbI

1.9

IPOBOAWUTL OIIBITBEI I10 Ha6JIIOI[eHI/IIO (bl/ISI/I‘ICCKI/IX SIBJICHUM WIIN




¢bu3nyeckux  CBOMCTB  Tel:  (OpMynIHpOBaTh  IPOBEpsSEMBbIE
MPEINOI0KEeHUs,, COOMpaTh YCTAaHOBKY M3  MPEIIOKEHHOTO

000pyI0BaHusl, ONUCHIBATH XO/1 ONbITa U (POPMYIHUPOBATH BHIBObI

1.10

BBIMOJHATh MpPsIMbIE M3MEPEHHUS C HCIOJIB30BAHUEM AaHAJOTOBBIX
npubOpOB M JAaTYMKOB (PU3MUECKUX BEIUYMH, CpaBHHUBATH
pe3yabTaThl M3MEpPeHUH C y4€ToM 3aJaHHOW  aOCONIOTHOM

NOrpeIHOCTHU

MPOBOJIUTH  HCCIIEZIOBAaHUE 3aBHCUMOCTH OIHOM  (pusnueckoi
BEJIMYUHBI OT JPYrol C HCHOJIb30BAaHUEM IMPSIMBIX H3MEPEHHIl:
IUIAHUPOBATh HUCCIENOBaHNE, COOMpPATh YCTAaHOBKY U BBITIOJHSTH
U3MEpeHUus, Cleays TMpeajoKEHHOMY IUIaHy, (UKCHPOBAThH
pe3yNbTaThl NOJYYEHHOW 3aBUCUMOCTH B BUJIE TAONUIl U TPapuKOB,

ACJIaTh BBIBOALI IO PE3YJIbTaTaM UCCICAOBAHUA

1.12

MPOBOANTh  KOCBEHHBIC W3MEpPCHHsS]  (DU3MYECKHX  BEIIUYMH:
IUIAHUPOBATh ~ W3MEpEeHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CJeaysl MPeIIOKEHHON HWHCTPYKIMH, W BBIYUCIATH

3HAa4YCHUC BCIINYHNHBI

1.13

coOnrofaTh MpaBuia TEXHUKH Oe30macHOCTH Ipu pabote ¢

1a0opaTopHbIM 000py1I0BaHUEM

1.14

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUs, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PM3WYECKUX SBICHUH U HEOOXOAUMBIE

¢bu3nvecKre 3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTb MPOCTHIC TCXHUYCCKHUEC yCTpOI\/JICTBa 1 NU3MCPUTCIIbHBIC
HpI/I60pH o cCxeMaM M CXCMATUYHBIM PHUCYHKaM, COCTaBJIATb
CXCMBI SJICKTPHUYCCKUX Lemnei C IOCICI0BATCIIBHBIM n
nmapaiyi€JIbHbIM COCAMHCHHUEM JJIEMCHTOB, pas3jindas YCJIOBHBIC

0003HaYCHHS IJIIEMCHTOB SJICKTPHUYICCKUX Lenei

1.16

NPUBOANUTE TPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BaHMUA  (PU3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HM sl obOecrieyeHus: Oe30MacHOCTH IpHU
oOpaiieHuu ¢ nOpubopaMu M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS M COOJIOACHHS HOPM SKOJIOTHYECKOTIO

MOBEJICHUS B OKPY’KAIOLIEH cpelie

1.17

OCYHICCTBIISATh MOUCK HWH(MOpMAaMu (PUINIECKOTO COJIEPKAHUS B




cetn VIHTepHET, Ha OCHOBE WMEIOIIMUXCS 3HAHUH U MyTEM
CpPaBHEHHUS JOIMOJHUTEIBHBIX UICTOYHUKOB BBLICISATH HH(DOPMAIIHIO,
KOTOpasi  SIBJISIETCS  NPOTHUBOPEUYMBOM UM  MOXET  OBbITh

HEJIOCTOBEPHOM

1.18

WCMOJb30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUM HaydHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp KaHUS, CIPaBOYHbIC
Marepuanbl, pecypcsl cetu MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTUPOBAaHUSA TEKCTa, IpeoOpa3oBaHus HHPOpMalMU U3

OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.19

co3/laBaThb COOCTBEHHbIE IHMCbMEHHbIE W KpaTKUE YCTHbBIE
cooOmeHusi, 00001ass HHPOPMAIIUIO U3 HECKOJIBKHX HCTOYHHKOB
(GU3NYECKOro COAEpKaHUs, B TOM 4YHUCIE IMYOJINYHO MPEICTaBIIATh
pe3ysbTaThl NPOEKTHOM WM HCCIIENOBATEIbCKON JESITENBbHOCTH,
IIpU 3TOM TPaMOTHO HCIIOJIb30BAaTh W3YyYEHHBIH IOHATUHHBIN
anmapar  Kypca  (U3MKH,  CONpPOBOXKAATh  BBICTYILJICHHUE

Mpe3eHTaunen

1.20

IIPU BBINOJIHEHUN Y4E€OHBIX IIPOEKTOB U UCCIIEI0BAaHUIN (HU3NUECKUX
MIPOLIECCOB paclpe/ieNaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 33Ja4aMM, CJEAWTh 3a BBIIOJIHECHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBAaTb  €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYHIbI, BBICTPAUBATH
KOMMYHHKaTUBHOE  B3aUMOJICUCTBHE, MPOSBIAS  TOTOBHOCTH

pazpeniaTb KOHPIUKTHI

9 KVIACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa30oBaHus

1.1

HCIIOJIb30BATh N3YUCHHBIC TIOHATUSA

1.2

pasiinyaTth ABJICHHUA 11O OINMMCAHWUIO HX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (I)I/IBI/I‘-IGCKOG SIBJICHUC

1.3

pacro3HaBaTh NPOSIBICHUE HW3YyUYEHHBIX (U3UUECKUX SBICHUN B
OKpY’KaroIleM MHUpE, B TOM Yucie pU3NYecKue sSBJICHUS B IPUPO/IE,

IIpU 5TOM IICPCBOAUTH NPAKTUYICCKYIO 3a/1a1y B yqe6Hy10, BBIACIIATD




CYILIECTBEHHBIE CBOMCTBA (MpU3HAKK) PU3NUECKUX SIBICHUI

1.4

ONUCHIBaTh M3YYEHHbIE CBOWCTBA Tel U (PU3MUYECKUE SIBICHHUS,
UCTIONB3ysd (pU3NYecKre BEIUYWHBI, TPU OINUCAHUM TPABUIHHO
TPAaKTOBaTb  (U3UYECKUH  CMBICI  HUCHOJIb3YEMBIX  BEIMYMH,
00O3HaYeHHs M €IUHHULBI (U3NYECKUX BEJIWYHMH, HAXOAUTh
(opMyIbl, CBS3bIBAIOLINE JaHHYI0 (U3MYECKYI0 BEJIMYHUHY C
IPYTUMH  BEJIMYMHAMH,  CTPOUTh  TpapUKHd  HU3yUEHHBIX

3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

1.5

XapaKTEePU30BaTh CBOMCTBA TeJ, (DU3UYECKUE SIBJICHUS U TPOIECCHI,
HCIOJIb3YSl W3YYEHHbIE 3aKOHBI, IIPU 3TOM JaBaTb CJIOBECHYIO
(GOpMyJIUPOBKY 3aKOHa W 3alHCHIBATH €r0  MaTeMaTUYECKOE

BBIPAXXCHHUC

1.6

OOBACHATH (PU3UYECKHE MTPOIICCCHI U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE CHUTyalludl MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBJIATh IPUYMHHO-CJICICTBEHHBIEC CBSI3H, CTPOUTH OOBSICHEHUE U3
2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBI0 2 — 3 M3y4YEHHBIX CBOWCTBA

(bu3nYecKUX SIBICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemath pacuéTHble 3ajauyu (omuparomuecs Ha cuctemy u3 2 — 3
YPaBHEHMI), HCHOIB3Ys] 3aKOHbl W (OPMYJbI, CBS3BIBAIOLINE
¢usnueckne BEIWYMHBL: HAa OCHOBE AaHalIM3a YCIOBHS 3aJadudl
3allUCBIBaTh KPAaTKOE YCIOBHE, BBIABIATH HENOCTAIOUINE WIN
M30BITOYHBIE ~ JTaHHBIE, BBIOMPATh  3aKOHBI W (POPMYIIBL,
HEOOXOAUMBIE UIsl PELIeHHs, MPOBOAUTH PAacu€Thl U OLEHUBATH

PCATUCTUYIHOCTD IMOJTYYCHHOT'O 3HAYCHU A (I)I/IBI/I‘-IGCKOI‘/’I BCIIMYHHBI

1.8

pacro3HaBaTh HpPOOJIEMBI, KOTOPbIE MOXXHO pEIIUTh IMPH ITOMOIIH
(¢u3nyeckux  METOOB, MHCIIONb3ys ONHUCAaHME HCCIeIOBaHuS,
BBIICIIATh IPOBEPAEMOE IIPEAIIONIOKEHHUE, OLEHUBATh IPAaBUIBHOCTh
HopsiiKa IIPOBEICHHUS HCCIIEIOBAHH, JeNIaTh BBIBO/JIBI,

WHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHHUI 1 OTIHITOB

1.9

MPOBOANUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WU
(U3NIECKUX CBONCTB TeJl: CAMOCTOSATEIILHO COOMPATh YCTAHOBKY M3
M30BITOYHOTO HAabopa 000PYy0BaHMSI, OMKUCHIBATH X0 ONBITA U €r0

pe3yabTaThl, OPMYIHPOBATH BBIBOIBI

1.10

IIPOBOAUTH IIPU HEOOXOIMMOCTH CEpPHUIO MPSAMBIX H3MEPEHUH,

onpesesisis cpefHee 3HauYeHUE H3MepseMoil BelanuuHbl (pokycHoe




paccrosiHue coOuparomel JUH3bI), 000CHOBBIBATh BHIOOP cIocoOa

M3MepeHus (M3MEPUTEIBHOTO TPHOOopa)

MIPOBOAUTH HUCCIIEJOBAHME 3aBUCHMOCTEM (PM3MUYECKHUX BEIUYMH C
HCII0JIb30BAaHUEM IIPSIMBIX U3MEPEHUN: INTAHUPOBATh UCCIIENOBAHUE,
CaMOCTOSITENIbHO COOMpPAaTh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTAThI
MOJIyY€HHOM 3aBUCUMOCTH (U3NYECKUX BEJIMYMH B BHJE TaOIUIH

l"pa(bI/IKOB, ACJIaThb BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

NPOBOJUTh  KOCBEHHbIE  HM3MEpeHHs  (U3NUYECKUX  BEIUYHH:
IUIAaHUPOBAaTh ~ W3MEpEHHus,  coOupaTh  SKCIEPUMEHTAIBHYIO
YCTAHOBKY M BBINOJIHATH HU3MEPEHHUs, CIEAysd IPENIOKECHHOU
WHCTPYKIWN, BBIYMCIATH 3HAYECHHE BEJIMYMHBI M AHAIU3UPOBATH
MIOJIyYECHHBIE PpE3yJbTaTbl € YYETOM 3aJaHHOM IOIPEUIHOCTH

U3MEPEHUMN

1.13

coOmoaTh MpaBWJa TEXHUKH Oe3omacHOCTH mpu pabore ¢

nabopaTopHBIM 000PYTI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIC MPU3HAKU M3YUYCHHBIX (U3NYECKUX MOJAEIEH:
MaTepuaibHas TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYECUHBIN
HWCTOYHMK CBETA, Jy4, TOHKAs JIMH34, IUIAHETApHAas MOJEIb aToMa,

HYKJIOHHad MOACJIb aTOMHOTI'O Spa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YYEHHBIX NPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa MX OIMCAHUs, HCIOJb3Ys
3HaHUS O CBOMCTBaxX (PM3WYECKUX SBICHUH U HEOOXOAUMBIE

¢bu3nvecKre 3aKOHOMEPHOCTH

1.16

WCIIONBh30BaTh CXEMbl W CXEMaTHYHbIE PUCYHKA H3YUYEHHBIX
TEXHUYECKUX  YCTPOWCTB,  U3MEPHUTENbHBIX  OpUOOPOB U
TEXHOJIOTHYECKHUX TPOIECCOB MPH PEIICHUN yUeOHO-TIPAKTHUECKUX
3a/la4y, ONTUYECKHE CXEMbl I TOCTPOCHHUS HU300paxKeHUi B

TUTOCKOM 3€pKaJie ¥ COOMparomIeH JINH3e

1.17

NPUBOANUTE TPUMEPHl (HAXOAUTh HMHPOPMALUIO O TNpUMeEpax)
MPAKTUYECKOTO  HCIOJIb30BaHMUA  (PU3WYECKUX  3HAHUM B
MOBCETHEBHOM KM3HM sl obOecrieyeHus: Oe30MacHOCTH IpHU
oOpaiieHuu ¢ nOpubopaMu M TEXHUYECKHUMH YCTPONCTBaMH,
COXpaHEHMs 370pPOBbS M COOJIOACHHS HOPM SKOJIOTHYECKOTIO

MOBEJICHUS B OKPY’KAIOLIEH cpelie

1.18

OCYHICCTBIISATh MOUCK HWH(MOpMAaMu (PUINIECKOTO COJIEPKAHUS B




cetn IHTEpHET, cCaMOCTOATENbHO (GOPMYIUPYs OUCKOBBIH 3ampoc,
HaxOJUTh IyTH OMNpPEACICHHUs] JIOCTOBEPHOCTH  MOJYyYECHHOU
nH(pOpMalMd Ha OCHOBE MMEIOUIMXCSA 3HAHUN M JOTIOJHUTEIbHBIX

HCTOYHHUKOB

1.19

WCMOJb30BaTh TPU BBHIMOJHEHUH YYE€OHBIX 3aJaHUM HaydHO-
MOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp KaHUS, CIPaBOYHbIC
Marepuanbl, pecypcsl cetu MHTepHeT; BianeTb NpuéMamu
KOHCIIEKTUPOBAaHUSA TEKCTa, IpeoOpa3oBaHus HHPOpMalMU U3

OJIHOM 3HAKOBOM CHUCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC MHCHbMEHHBIE U YCTHBIE COOOIEHUS Ha
OCHOBE WH(pOpPMAIUU W3 HECKOJIBKHX HCTOYHHKOB (PHU3UICCKOTO
coJiepKaHusl, MyOJIMYHO MPEJCTABISTh PE3yJIbTAaThl IPOESKTHON WU
HCCIIEIOBATENBCKOM  JESATEIBHOCTH, MPH  3TOM  I'PAMOTHO
WCMOJIb30BaTh H3YYCHHBIM TMOHSATUUHBIA anmapaT H3y4aeMoro
pa3gena (pU3MKKA U COMPOBOXKAATH BBICTYIUICHUE IMPE3CHTAIMEH C

y4€TOM 0COOEHHOCTEN ay IMTOPUU CBEPCTHUKOB

1.21

IIPU BBINOJIHEHUN Y4E€OHBIX IIPOEKTOB U UCCIIEI0BAaHUIN (HU3NUECKUX
MIPOLIECCOB paclpe/ieNaTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMHU 33Ja4aMM, CJEAWTh 3a BBIIOJIHECHUEM IUIAHA
JNEHUCTBUM M  KOPPEKTUPOBAaTb  €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJIAJ B JAEATEIBHOCTh TPYHIbI, BBICTPAUBATH
KOMMYHHKaTUBHOE  B3aUMOJICUCTBHE, MPOSBIAS  TOTOBHOCTH

pazpeniaTb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pasaena

Kox
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTHBI COACPKaAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXAIOIIET'O MHUPA

1.1

®duzuka — HaykKa O Ipuponc. SBnenus pupoAbl.
Ou3nyeckue SIBICHU: MEXaHUYCCKHUE, TCIIJIOBBIC,

SJICKTPUYICCKUEC, MAI'HUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

dusnueckre BeNUYUHBL V3MmepeHue GU3NYECKUX
BenuuuH. ®@usuueckue npubopsl. [lorpemnocts

U3MepeHnii. MeXyHapoaHasi CUCTEMA €IMHUI]

1.3

ECTCCTBCHHOHay‘lHBII‘;I METOM IMO3HAHUA: Ha6J'II-OI[eHI/IC,
MOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIABHIKCHUC I'MIIOTES,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsACHEHHE

HAOJIFOJAEMOT0 SABJICHUSA

1.4

Onwucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOJIEIIeH

1.5

[TpakTrueckue padbOThI:

N3Mepenne paccTosiHUM.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.
Onpenenenre pa3MepoB MaJIbIX TEN.

W3mepenune temrnepaTtypsl IpU OMOIIHU KHIAKOCTHOTO

TEPMOMETPA U JATYMKA TEMIIEPATyPhI

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHNU BEIIECTBA

2.1

CTpO@HI/Ie BCIICCTBA: AaTOMbl H  MOJICKYJIbI, HX
pa3MEphL. OHLITBI, JOKa3bIBArOIINEC JAUCKPETHOC

CTPOCHUC BCUICCTBA

2.2

JBuxenne dactun BemectBa. CBA3b  CKOpPOCTHU
JBIDKEHUSI dYacTul] ¢ TemmepaTypoil. BbpoyHoBckoe

nBwkeHue, muddysus

2.3

B3aHMOﬂCﬁCTBH€ YacTuIl BEUICCTBA: IIPUTAKCHUE U

OTTAJIKMBAaHHC




Al"pel"aTHbIe COCTOAHHMA BCIICCTBA: CTPOCHUC TIa30B,

KUAKOCTeH U TBEPABIX (KPUCTAIIMYECKHX) TEIl

2.4 B3anmocBs3b MEXIy CBOMCTBAMHM BEILECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX M UX aTOMHO-MOJIEKYJISIPHBIM
CTpPOEHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI
[IpakTuueckue pabOTHI:
Onenka JuaMeTpa aromMa METOAOM psaoB  (C
UCIob30BaHueM (pororpadumii).

2.6 OnbITl MO HAOMIONEHHIO TEIUIOBOIO PACIHIMPEHUs

ra3os.
OneiTbl 1O OOHApYKEHUIO  JIEHCTBUSL  CHII

MOJICKYJISIPHOT'O MPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 Mexanunueckoe JIBJKECHHE. PaBHOMeEpHOE u
. HEpPaBHOMEPHOE JIBIKEHHE
19 Cxopoctb. CpenHsisi CKOPOCTh INPU HEPABHOMEPHOM
. JIBWKEHUU. Pacu€T myTH 1 BpEMEHU JABUKEHHUS
SIBnenue nHepuuu. 3aKoH MHepUUU. B3aumonenicTeue
33 TeJ KaK PUYMHA U3MEHEHUS CKOPOCTU JBUKEHMS TEII.
Macca kak Mmepa HHEpTHOCTH Tella
34 [InotHocTs  BemecTtBa.  CBs3pb  IUIOTHOCTH  C
' KOJIMYECTBOM MOJIEKYJI B eIMHUIE 00BhEMa BelllecTBa
3.5 Cuna xak XxapakTepuCTHKa B3aUMOJIEHCTBUS TeEll
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
. IIOMOIIbIO TMHAMOMETpA
37 SIBneHue TAroreHus u cuia TshKecTH. Cuia TSHKECTH
' Ha Apyrux miuaHerax. Bec Tema. HesecomocTs
13 Cuna TpeHusi. TpeHHe CKOJIBKEHHSI M TPEHUE IMOKOS.
. Tpenue B IpUpoae U TEXHUKE
19 CroxeHue Cuil, HalpaBiCHHBIX IO OJHOM MNPSAMOM.
. PaBHOpelicTBYIOIIAsA CHIT
3.10 [TpakTrueckue pabOTHI:

OnpenieneHne  CKOPOCTH PaBHOMEPHOIO JIBUYKEHHS




(mapuka B OKMJIKOCTH, MOJEIH 3JIEKTPUUYECKOTO
aBToMOOMWIIA M Tak Janee). OmnpelesneHue cpeaHen
CKOPOCTH CKOJIbXKEHHUsI Opycka WIM IIapHKa IO
HAaKJIOHHOM IuiockocTH. OmnpeneneHue IUIOTHOCTH
TBEpHoro  Tena.  OmbITel,  JIEMOHCTPUPYIOLIME
3aBHCUMOCTb pacTshkeHUs (nedopmannn) NpyxuHbl OT
NPUIOKEHHOW cuiibl. ONBITH, J1E€MOHCTPUPYIOLINE
3aBUCUMOCTb CUJIbI TPEHMSI CKOJIBKEHHUS OT BeEca Tella

U XapaKTepa CONMPHUKACAIONINXCS TIOBEPXHOCTEH

3.11

dusudecKue SBICHUS B IPUPOAEC: IPUMEPHI IBUKCHHUS C
pa3IUYHBIMA  CKOPOCTSMH B JKMBOM UM  HEKHUBOU

npupozae, JICCTBHUE CUJIBI TPCHHUA B IPUPOAC U TCXHUKE

3.12

TexHuuyeckue yCcTpoucTBa: IMHAMOMETP, MOAIIUITHUKI

TABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1

JaBnenue TBEpmoro Tena. CrnocoObl yMEHbBIIEHUS U

YBCIMUCHUA OABJIICHUS

4.2

I[aBJ'IeHI/IC rasa. 3aBUCHUMOCTH JaBJICHHUA TIa3a OT

00BEMa, TeMIiepaTypbl

43

Hepe)laqa JaBJICHUA TBépZII)IMI/I TCJIaMHU, KUJIKOCTAMU

U razamu. 3akoH Ilackansa. [TneBMaTHueCcKre MalIHHEI

4.4

3aBUCUMOCTb JIaBJCHUS JKMJKOCTU OT TJIyOMHBI.
I'mppocrarnueckuit  mapagokc.  Coobumiaronuecs

COCybI. FI/II[p ABJIMYCCKHUEC MCXaHHU3MbI

4.5

Atmocepa 3emnum U atMoc(epHOE  JaBIICHUE.
[TpyunHBl CyILIECTBOBAHHS BO3AYIIHONH 00O0JIOUKH
3eMIIH. OmneIT Toppuuennn. 3aBHCHMOCTh
aTMOC(EepHOro IaBlIeHUs OT BBICOTHl HaJ YpPOBHEM

Mopst

4.6

N3mepenne armocheproro masnenus. [Ipubopsl mis

HU3MCPCHUA aTMOC(i)epHOl"O JaBJICHUA

4.7

JlelicTBUE XKUAKOCTH M ra3a Ha NOTPYyKEHHOE B HUX
Teno. BrelTankuBaromas (apxuMenoBa) cuia. 3aKOH

Apxumena

4.8

IInaBanue ten. Bo3ayxoriaBanue




4.9

[TpakTryeckue paboThI:

HccrnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT
00béMa TOTPY)KEHHOH B IKHAKOCTH YacTH Tela.
OrnpezneneHrie BBITAIKUBAIOMIEH CUIIbI, JEHCTBYIOIIEH
Ha TeJo, IOrpyXEHHOE B KUAKOCTh. [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAIOLIEN CUJIBI,
JICUCTBYIOIIEH HAa TEJNO B KUIAKOCTH, OT MACChI TEla.
OnbITHL, JEMOHCTPUPYIOILIUE 3aBUCUMOCTH
BBITAJIKUBAIOLIEH CWJIbl, JEHCTBYIOLIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMa MNOTpyXKEHHOW B JKUIKOCTb
yacTU Tella W OT  IUIOTHOCTHM  KUIKOCTH.
KoncTpynpoBanue apeoMeTrpa uiaum KOHCTPYHpPOBaHUE

JIOAKHU U OIIPCACICHHUC eé I‘py30HOI['béMHOCTI/I

4.10

dusnueckue  ABIEHUS B NPHUPOAE:  BIHUSHHUE
atMoc(epHOTrO JaBJICHWS HAa JKUBOH OpraHU3M,

IJIaBaHuEe PhIO

4.11

TexHUUECKUEe YCTPOWCTBA: COOOMIAIOUINECS COCYIBI,
YCTPOMCTBO BOJOMPOBOJIA, THAPABIMYECKHNA TIpecc,
MaHOMETp, OapOMeTp, BHICOTOMED, TIOPITHEBOK HACOC,

apeoMeTp

PABOTA, MOITHOCTD, ODOHEPT 1A

5.1 Mexanndeckasi pabora
5.2 Mexanuueckast MOITHOCTb
53 [IpocThie MexaHWU3MBI: pblYar, OJOK, HaKJIOHHAs
' mockocTh. [IpaBuiio paBHOBECHUS pblyara
54 [TpumeHeHue paBuia paBHOBECHS pblyara K OJI0Ky
«3omotoe  mpaBwio»  MexaHukd. KoadduuueHTt
5.5 MIOJIE3HOTO  JeWcTBUA ~ MexaHu3MoB.  [Ipocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTeHnmanbHast SHEPTrUU Tea, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnass mexaHnuueckasi 3Heprusi. 3aKOH MU3MEHEHUS U
. COXpaHEHHUs MEXaHWYECKON YHEPTUN
5.9 [TpakTrueckue paboOThI:




Onpenenenve  paboTbl  CWJIBI  TpPEHHUA  NpHU
PAaBHOMEPHOM [BIKEHUU TeJla 110 TOPU30HTAIbHOU
noepxHoctu. MHccienoBanue ycioBUM paBHOBECHUS
peiuara. Msmepenne KIIJI HakiIOHHON ITOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTUU

duznyeckue SBJICHHUSI B npupoaec: pbHaru B TEIC

5.10
4eJI0BEKa
TexHudeckue YCTpOMCTBA: pblYar, IOABUXKHBIA U

5.11 HENOABIOKHEIA  OJIOKHM,  HAKJIOHHAsA  IIJIOCKOCTb,
HPOCThIE MEXAHU3MBI B OBITY

8 KITIACC
Kon Kon
IIpoBepsiemMble 3JieMeHTBHI COAEPKAHUSA
paszaena JJIeMEeHTa
6 TEIIOBBIE SABJIEHU S

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETHYECKOM

61 TEOpUU CTpPOEHHUs BeullecTBa. Macca U pasmepbl

' MoJieKysl.  OmbIThl, MOATBEP)KIAIOLIME OCHOBHBIE

MOJIO’KEHUSI MOJIEKYJISIPHOKUHETHUECKON TEOPUH
Mogenu  TBEPAOro, JKUAKOTO M razoo0pazHOro

6.2 cocTosHui BemecTBa. Kpucrammuueckue u amophHbIe
Tena
OObsicHEeHHE CBOMCTB Ta30B, JKUIKOCTEW M TBEPABIX

6.3 TeN Ha OCHOBE MOJIOKEHUN
MOJIEKYJISIPHOKUHETUUECKON TEOPUH

6.4 CmaunBaHuE U KallWJUISIPHBIE SBJICHUS

6.5 TeroBoe pacuIMpeHue U cokaTue

6.6 Temneparypa. CBs3b TeMIEPATypbl CO CKOpPOCTBHIO

' TEIJIOBOTO JABMKEHUS YaCTHULL

6.7 BuyTpennss SHEPrusl. Crioco6s1 W3MEHEHUS
BHYTPEHHEH DHEPrUM: TEILIONEpeaada U COBEPLICHHE
paboThI




Bungsr TCINIOIICPCaAa N : TCIIOIIPOBOJHOCTD,

08 KOHBEKIIUS, U3ITy4YeHUE
KomnyectBo TermnoThl.  YIenbHas  TENIOEMKOCTH
6.9
BEICCTBA
TemooOMeH U TEMJIOBOE paBHOBECHE. YpaBHEHHE
6.10
TEIIOBOro OanaHca
611 [InaBnenne W  OTBEpAEBAHHUE  KPUCTATUIMUECKUX
. BENISCTB. Y IeJIbHas TEIJI0Ta IIaBICHHS
[TapooOpazoBanue u  KoHAeHcauus. VcnapeHue.
610 Kunenue. VYaenbHas Temiora mapooOpa3oBaHuUs.
' 3aBHUCHMOCTD TEeMITepaTyphl KUTICHUS oT
aTMOC(hEpHOTO JTaBJICHUS
6.13 Brnaxnocts Bo3yxa
6.14 OHeprus TomIuBa. Y IeibHasl TEII0Ta CTOpPaHus
[Ipunnuner  paGoTel  TersioBbix aBurarenend  KITJ]
6.15 TEIJIOBOT'O ABUTaTelsA. TeIIOBLIE IBUTATEIN U 3allUTa
OKpPY’KaloIlleH cpebl
6.16 3aKOH COXpaHEHUsS M TPEBpAIlEHUS DSHEPrUU B
. TETUIOBBIX MPOIECCax
6.17 [IpakTuueckue paboThHI:

OneITel 1O OOHapy)XEHUIO  JEUCTBUS  CHJI
MOJIEKYJISIPHOTO MPUTSKEHHUS.

OnpIThl MO BBIPANIMBAHUIO KPUCTAJUIOB IMOBapEHHOM
COJIM WJIM caxapa.

OnbITl 1O HAOJIIOACHUIO TEIJIOBOIO PAaCIIMPEHUs
ra3oB, )KUJAKOCTEW U TBEPABIX TEI.

Omnpenenienne 1aBieHUs BO3Ayxa B OJJIOHE IIMPHUIIA.
OnbIThl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb JAaBJICHUS
BO3lyXa OT ero o0béMa W HarpeBaHus WU
OXJIQXKICHUS.

[IpoBepka TUNOTE3bl JTUHEWHOW 3aBUCUMOCTH JIJIMHBI

CTOJIOMKA JKUAKOCTH B TEPMOMETPUUECKON TPYOKE OT




TeMIIepaTyphbl.
HabmoneHne u3MeHeHus: BHYTPEHHEH SHEpruu Tena B
pe3ynbTare Temonepeaayn 1 paboThl BHEIIHUX CHII.
HccnenoBanue SIBJICHUS TerooOMeHa pu
CMEIIMBaHUU XOJIOJHOM U Topsyeil BOAbI.
OnpeneneHue KOIMYECTBA TEIUIOTHI, IOJYYEHHOTO
BOJIOM IpH TEIJI000MEHe ¢ HarpeThiM METATHYECKUM
LUIVHIPOM.

Omnpeznenenue yaelbHON TEMIOEMKOCTH BEIIECTBA.
HccnenoBanue nporecca ncnapeHus.

OmnpeneneHue OTHOCUTENILHON BIaKHOCTH BO3yXa.

OrnpeneneHne yAenbHON TEMIOTHI IUIABJICHMS JIBJIA.

6.18

@dusnueckue SABICHUS B TNPUPOJAE: IOBEPXHOCTHOE
HAaTsDKEHHE W KalWUIApHbIE SBICHHS B NPUPOAE,
KpUCTAIbl B mpupone, usnydenue  ComHia,
3aMep3aHre BOAOEMOB, MOPCKHE OpW3bI; 00pa3oBaHKE

pOChl, TyMaHa, Hesl, CHera.

6.19

TexHuyeckue YCTPOMCTBA: KalWUIAPBL, IPUMEPHI
HCITOJIB30BaHUs KPUCTAIIIOB, )KUIKOCTHBIA TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CHUCTEMa OTOILICHHS
JIOMOB, THTPOMETPBI, TICUXPOMETp, MapoBasi TypOuHa,

ABUTATCJIb BHYTPCHHETO CrOpaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Tei. J{Ba poaa 3JIeKTpUYECKUX 3apsI0B
B3auMmopeiictBue 3apspkeHHbIX Tel. 3akoH Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHUS 3apSKEHHBIX TE
OT BEJIMYMHBI 3apsJI0B U PACCTOSIHUS MEX1Y TEIaMu)
DneKTpuuecKoe noJe. Hanpsok€HHOCTD

7.3 anekTpuueckoro mnons. [lpuHnun — cynepno3uuuu
ANEKTPUUECKUX TMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

7.4 Hocurenu »snexTpuueckux 3apsioB. DJIeMEHTapHbII

anekTpudeckui 3apsan. Ctpoenue aroma. [IpoBoaHuku

" IUSJICKTPUKU




7.5 3aKOH COXpaHEHMs IJIEKTPUUYECKOTO 3apsiia
76 ONEKTpUYECKUA  TOK. YCIOBUSA  CYLIECTBOBaHMS
' JIEKTPUYECKOTO TOKA. MICTOUHMKM MOCTOSHHOTO TOKA
HevictBus AIEKTPUYECKOTO TOKa (TeruoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJIEKTPUYECKHH TOK B
KHUAKOCTAX U razax
o Onexkrpuueckasd uenb. Cuia TOKa. DJIEKTPUUYECKOE
' HanpsHKEeHUe
=9 ConpoTusienue IIPOBOJHMKA. VY nensHoE
. COIIPOTHUBIICHUE BEILIECTBA
7.10 3akoH OMa 1J1 yyacTKa Lenu
[TocnenoBarenbHOE W MHapajuIeIbHOE COECIUHEHUE
7.11
IIPOBOJHUKOB
PabGota ¥ MOIIHOCTH 3JIEKTPHUUECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenua
13 DJeKTpuYecKue LEenu U MOTPEeOUTENH 3JIEKTPUYECKON
' sHepruu B ObITy. KopoTkoe 3ambikaHne
[TocTosiHHBIE MarHUTHl. B3aumonencTBre MOCTOSHHBIX
7.14
MarHuToB
715 MaruutHoe nosie. MarHuTHoe mone 3eMiIM U €ro
' 3HAUEHUE NS )KU3HU Ha 3emie
716 Oneir Opcrega. MarHuTHOE I0JI€ 3JIEKTPUYECKOTO
. ToKa. [I[ppuMeHeHne 3JIeKTPOMarHuToB B TEXHUKE
JleiicTBe MarHUTHOTO TOJS HAa NMPOBOJHHUK C TOKOM.
717 DNeKTpOABUTATEH IIOCTOSIHHOTO TOKA.
' Hcronb30BaHnE 3IIEKTPOABUTATENEN B TEXHHYECKHUX
YCTPOMCTBAX U HA TPAHCIIOPTE
Oneiter ®apanesd.  SIBneHue  2IEKTPOMarHUTHON
7.18
uHaykiuu. [pasuiio Jlenna
7.19 DIIEKTPOTreHePaTOp. Cnioco0s1 MOJTy4YEeHUS

3HeKTqueCKOﬁ OHEPIHUU. QHGKTI)OCTB.HLII/II/I Ha

BO300HOBIISIEMBIX HCTOYHUKAX SHEPIrun




7.20

[TpakTrueckue pabOTHI:

OneiTel 1O  HAONMIONEHUIO  DIEKTPU3ALMU  Tel
WHIYKIMEH U TIPU CONPUKOCHOBEHUH.

UccnenoBanue IEWCTBUSI AJIEKTPUYECKOTO MOJA Ha
MIPOBOJHUKH U JUAJICKTPUKHU.

COopka u mpoBepka pabOThl AIEKTPUUYECKOU MU
ITOCTOSTHHOT'O TOKa.

W3mepenne u peryaupoBaHue CHIIBI TOKa.

N3MepeHue u peryIupoBaHue HAPSIKEHUS.
UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO
4yepe3 pe3ucTop, OT COMPOTUBJICHUS PE3UCTOpa H
HaIPSKEHUS Ha PE3UCTOPE.

OMBITHI, JIEMOHCTPUPYIOIIIHE 3aBUCUMOCThH
AJIIEKTPUUECKOTO COIMPOTHUBJICHUS MPOBOJAHHUKA OT €ro
JUTMHBI, TUTOIA/U TIOTIEPEYHOTO CEUCHHS U MaTepHala.
[IpoBepka mpaBUia CJIOKEHUS HAMNPSDKCHUH TIpH
MOCJIEA0BATEIbHOM COEJMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuiia At CUIIbI TOKA NPU HapaieIbHOM
COeMHEHUU  pe3ucTopoB. OmpeneneHue  padOTHI
AJIEKTPUYECKOTO TOKa, HIYIIETO 4Yepe3 PE3UCTop.
OmnpeneneHre  MOIIHOCTH — DJIEKTPUYECKOTO  TOKa,
BBIJICIISIEMOM Ha pe3ucTope. HccnenoBanue
3aBUCUMOCTH CHJIBI TOKA, HUIYIIETO Yepe3 JaMIIOUKY,
OoT HanpsbkeHus Ha Heill. Omnpenenenne  KII/]
HarpeBartelis. HUccnenoBanue MarduTHOTO
B3aUMOJICCTBUSl TOCTOSHHBIX MAarHutoB. W3yueHue
MAarHUTHOTO TIOJISI TIOCTOSIHHBIX MArHUTOB TpPU MX
00beIMHEeHNH U pa3jenieHnu. VMccnenoBanue aeiicTBUs
SJIEKTPUYECKOTO TOKAa Ha MATrHUTHYIO CTPEJIKY.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb  CHJIBI
B3aUMOJICCTBUS KATYIIKA C TOKOM U MarHuTa OT CHJIBI
TOKa W HampaBlIeHUs ToKa B Karymike. M3yudenue
JICUCTBUS MArHUTHOTO TIOJISI HAa MPOBOJHHUK C TOKOM.

Konctpyupoanue u W3y4YEHUE paboThI




3IIEKTPOJIBUTATESA. N3zmepenune KITI
AJNIEKTPOJBUTaTEIbHOM  yCTaHOBKM.  OMNBITBI 1O
HCCJIE0BAHUIO SIBJICHUSI ANEKTPOMATHUTHOMN
WHIYKIUU: HWCCIICIOBAHUE W3MEHCHHN 3HAYCHHUS U

HarpaBJICHUSA HHAYKIOHOHHOT'O TOKa

7.21

@dusnyeckue SBICHHUS B TPUPOJE: DSIEKTPUUECCKUE
SBJICHUA B aTMocdepe, dSJIEKTPUUYECTBO  KHUBBIX
OpraHM3MOB, MarHuTHoe Tmoje 3emid, Jpeid
HOJIOCOB, POJIb MAarHUTHOTO TMOJS IS JKU3HM Ha

36MJ'IC, IMMOJIAPHOC CUSAHUC

7.22

TexHu4eckue yCTpOMCTBa: JIEKTPOCKOI, aMIIEpMETp,
BOJBTMETP,  PEOCTaT,  CUETYUK  IEKTPUUECKOU
SHEpruu, 3IIEKTPOOCBETUTEIIbHbIE npudopBI,
HarpeBaTelIbHbIE AIIEKTPOIPUOOPHI (mpumepsr),
AJIEKTPUYECKUE  MPEIOXPAHUTENH, AJIEKTPOMAarHur,
UIEKTPOABUraTeNb IOCTOSIHHOTO TOKa, T'eHepaTop

IIOCTOAHHOI'O TOKa

9 KJIACC
Kon
Kop snementa [IpoBepsiemble 3IEMEHTHI COAEPIKAHMS
pasnena
8 MEXAHWYECKUE SIBJIEHU S
S 1 Mexannueckoe JBWXKEHHE. MarepuanbHas TOYKA.
. Cucrema orcuéra
8.2 OTHOCHUTENHHOCTh MEXaHUYECKOI'O ABIIKCHUS
8.3 PaBHOMEpHOE NPSAMOJIMHENHOE IBUKEHHE
HepaBnomepHoe MPSAMOJIMHETHOE JIBUKCHUE.
8.4 CpenHsis UM  MrHOBEHHAas CKOPOCTb Tejla IIpHU
HEpPaBHOMEPHOM JIBIKEHUH
95 VYckopeHne.  PaBHOYCKOpEHHOE — NIPSIMOJIMHEWHOE
' JIBYDKEHHUE
8.6 CobOoanoe nmagenue. OnblThl [anuies




PaBHOMepHOE nBHXKEHHE MO OKpYKHOCTU. [lepuon u

8.7 yactora oOparienus. JInHelHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 [TepBriii 3akoH HproTOHA
8.9 Btopoii 3akon Herotona
8.10 Tpertwnii 3akoH HproToHa
8.11 IIpuHIUI Cyneprno3unuu CUiI
8.12 Cuna ynpyroctu. 3akoH ['yka
8 13 Cuna TpeHus: cujia TPEHUS CKOJIbKEHUs, CUIIa TPEHUS
' MOKOSI, IPYTHe BUIBI TPEHUS
S 14 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTEHMS.
' YckopeHnue cBOOOIHOTO MaACHUS
8.15 JBuxenne mmaHer Bokpyr Connna.  Ilepsas
' KocMHU4ecKasi ckopocTb. HeBecoMocTh 1 eperpysku
216 PaBHOBecue MarepuasbHOH TOYKH. AOCOIIOTHO
' TBEPIOE TEIIO
817 PaBHOBecue TBEPAOro Tela € 3aKPEIUIEHHON OCBIO
' BpanieHusi. MomeHT cwibl. LleHTp TsxecTn
218 Wmnynsc Ttena. M3menenue wumnyinsca. Mmmyisc
' CHJIBI
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 PeakTuBHOE 1BHKEHUE
8.21 Mexannyeckast paboTa U MOILIHOCTb
829 PabGora cun Tskectu, ynpyroctv, TpeHus. CBs3b
' SHEPIUuu 1 paboThI
823 [ToreHnuanbHass SHEpPrust Tena, MOJHATOrO HaJ
' MOBEPXHOCTBIO 3eMJIN
8.24 [ToTeHnmanpHast SHEPTUS CKATOU MPYKUHBI
Kunetnueckass sHeprus. Teopema 0 KMHETHMYECKOU
8.25
SHEepPIrun
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUU
8.27 [TpakTnyeckue paboTHI:

OrnpeesieHne CPeTHEe CKOPOCTH CKOJIBKEHHS OpycKa




WIA JBW)KEHUS IIapHKa IO HAKJIOHHOW IUIOCKOCTH.
OnpeneneHue yCKOpeHUs Tella IIPU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IIPH
PaBHOYCKOPEHHOM  JBMIKEHWHM  0€3  HadaabHOUN
CKOpOCTH.

IIpoBepka rumoTessl: €clid NpPU PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HadaJbHOM CKOPOCTH IIyTH OTHOCSATCS
KaK psa HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
MPOMEKYTKH BPEMEHU OJJMHAKOBBI.

Hccnenosanue 3aBUCUMOCTH CHJIBI TPEHHUS
CKOJIB)KCHHA OT CHJIbI HOPMAJIbLHOI'0 JaBJICHHA.
Onpenenenrie Kod(pUIMEHTa TPEHUS CKOJIBXEHUS.
Onpenenenne KECTKOcTU NpyxuHbL. OmnpezneneHue
paboThI CHUJIBI TPEHUS NPU PABHOMEPHOM JBU)KEHUH
TeNa 10 TOPU30HTAIbHON NoBEpXHOCTU. Onpenenenne
paboThl CHJIBI YNPYrocTH NpU NOABEME TIpy3a C
UCIOJIb30BAaHUEM  HEMOABIKHOTO M MOJBMXKHOTO

OJIOKOB

duznyeckue SIBICHUS B npupoac: MpuiIrnBbI U OTJIMBEI,

8.28 JBWKeHUe TuiaHeT COTHEYHON CHCTEMBI, pEaKTHBHOE
JIBI’KEHUE KUBBIX OPTaHU3MOB
890 TexHuueckue yCTpOWCTBA: CIHUJIOMETP, JATYUKHU

IMOJIOKCHUA, pACCTOAHNA U YCKOPCHUSA, PAKCTDI

MEXAHUWYECKHUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe JIBIDKEHUE. OcHOBHBIE
9.1 XapaKTepUCTUKU  KoJie0aHW: MepuoJ, 4acrora,
aMILIUTY /A
MaremaTnueckuii M TOPYKUHHBIH  MasTHUKH.
9.2 [IpeBpamienue  3HEPTUUM  NPH  KoieOaTeIbHOM
JBYDKEHUU
93 3aryxatomue KonebaHus. BeIHyXeHHbIE KOJIeOaHus.
' Pe3onanc
9.4 Mexanuueckue BoJHBL. CBOMCTBA MEXaHUYECKUX

BoJH. [lpononbHble W monepeyHble BoJIHBL J[nmHa




BOJIHBI M CKOpPOCTb €€  pachpOCTpPAHECHHUS.
MexaHnnueckue BOJIHBI B TBEPIOM Tee,

CECMUYECKHE BOJIHEI

9.5

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yabTpa3Byk

9.7

[TpakTryeckue pabOTHL:

OmnpeneneHre  4acTOTBl M HEpUOAA  KoJieOaHH
MaTeMaTU4eCKOro MasTHHUKA.

OnpeneneHre 4YacToThl M TepHoja  KoJjeOaHMit
NPY>KHHHOTO MasiTHUKA

HccnenoBanre 3aBUCUMOCTH IEpHOa KoJeOaHUM
MOJBEMIEHHOTO K HHTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBHCUMOCTH TI€pHOJA KOJIEOAHUI
NpPY>KHHHOTO MasTHHKa OT Macchl rpysa. IIpoBepka
HE3aBHCHUMOCTH  Tepuojga  KoieOaHWid  Tpys3a,
MOJBEIIEHHOI'0 K HUTH, OT MaccChl Ipy3a U KECTKOCTH
npyXuHbel.  V3MepeHne yCKOpeHUs CBOOOIHOTO

naacHusA

9.8

Pu3nYECKUE ABIEHUS B IIPUPOJIE: BOCHPUITUE 3BYKOB
JKUBOTHBIMU, 3€MJICTPACEHUE, CEHCMHYECKHUE BOJIHBI,

yHaMH, 3XO

9.9

Texnuueckue YCTpOﬁCTBaZ 9XO0J0T, HCIIOJIB30BaHHC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE I1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

101 ONeKTpOMarHUTHOE  TOJIE. OneKTpOMarHUTHbIE
' BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH
10.2 IIIxana 31€KTPOMarHUTHBIX BOJIH
103 OnexkTpoMarHuTHas npupoja csera. CKOpocTh cBeTa.
' BonHoBEBIE CBOMCTBA CBETA
[IpakTrueckue pabOThI:
10.4 N3yueHne CBOMCTB OJIEKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOMITEHOTO TenedoHa
10.5 dusnueckre SBICHUS B MPHUPOJIE: OHOIOTHUECKOE

JeUCTBUE BUIKMMOIO, y.]'ILTpa(i)I/IOJIeTOBOFO u




PCHTTCHOBCKOI'O I/ISJ'Iy‘leHI/Iﬁ

10.6

Texnuueckue YCTpOﬁCTBaI HCIIOJIB30BaHHUC

SJICKTPOMArHMTHBIX BOJIH IJIs COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JlydeBast monens cBeta. cTouHMKY cBETa

11.2

[IpssMonuHEHOE pacpOoCTpaHEHUE CBETA

11.3

Otpaxenne cBera. Ilimockoe 3epkano. 3akoH

OTpPAXXCHUS CBCTA

11.4

[Ipenomiienne cBeTa. 3aKkOH TMPEJIOMIIEHHS CBETa.

[TostHOE BHYTpEHHEE OTPAKEHUE CBETA

11.5

JIunza. Xop tyuei B JIMH3E

11.6

OnTHyeckast cucrema (bOToannapaTa, MHUKPOCKOIIa U

TCIICCKOIIa

11.7

I'maz kak omnTuuyeckas cUCTeMa. bIM30pyKOCTh U

JAJIbHO30PKOCTH

11.8

Paznoxenue Oesnoro cBeta B crekrp. OmbIThI
Herorona.  CnokeHHe  CHEKTPaJbHBIX  LIBETOB.

Hucnepcus ceera

11.9

[TpakTuueckue pabOTHI:

HccnenoBanne  3aBUCUMOCTH  yIjla  OTPayKE€HUS
CBETOBOI'O JIy4a OT YIJIA [1aJICHHUS.

N3yueHne xapakTepUCTHK H300pakeHUs MpeaMeTa B
IJIOCKOM 3€pKaje.

HccnenoBanue 3aBUCUMOCTH  yIVIa  IIPEJIOMIICHUS
CBCTOBOI'O JIy4da OT yrjia MaACHUA Ha I'PaHULIC «BO3AYX
— CTEKJIIO».

[Tonyyenue u300pakeHUH ¢ MOMOILIbIO COOMparOLIEi
JIMH3HI.

Onpenenenre (GOKYCHOrO pacCTOSIHUS M ONTHYECKOMH
CHJIBI COOMPAIOIIEH JTUH3HI.

OmnbITHI IO PA3JIOKEHUIO OEJIOro CBETa B CHEKTP.
OneITEl IO BOCHPHUATHIO L[BETA MPEIMETOB IPHU HX

HAOJII0JIEHUU Yepe3 1IBETOBbIE (QUIIBTPHI

11.10

du3nueckue SIBICHUS B npupoac: 3aTMCHHUA CO.]'IHIIa n




.HYHLI, OBCTa TCJI, OIITHYCCKHUEC SABJICHUA B aTMOC(l)epe

(uBet HeOa, pedpakius, pagyra, MUPax)

11.11

TexHudeckue  yCTpOMCTBA: OYKH,  IIEPUCKOIL,

(bOToannapaT, OIITHYCCKHUEC CBCTOBOAbI

12

KBAHTOBGIE ABJIEHUA
101 OnsiTel Pesepdopaa u miaHerapHas MOZENIb aToMa.
' Mopens atroma bopa
122 Hcnyckanue W MOIJIOIIEHHE cBeTa aTOMOM. KBaHTHI.
' JIuneiuaTelie CIEKTPBI
12.3 PannoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3ITy4eHUS
124 Crpoenune aromHoro suapa. HykionHas Moxenb
' aTOMHOTO sipa. M3oTonsl
15 PannoaktuBHble npeBpaienus. [lepuon nomypacmnana
' aTOMHBIX S7EP
126 SnepHple peakuuu. 3aKOHBI COXpPaHEHMsI 3apsIOBOTO
' Y MaccOBOT'O YHCET
OHeprus cBsA3M aTOMHbBIX saep. CBsA3b Maccel U
12.7
SHEPrUU
123 Peakuun cunTe3a u geneHus sanep. Mcrounukum
' sHeprun CoJiHIa U 3BE3NT
129 SAnepnas oHepretuka. JleWcTBHE paaMOaKTHBHBIX
' M3IIyYEHUI Ha KUBbIE OPraHU3MBI
[TpakTuyeckue paboOTHI:
HaOnroseHne CIUTOMIHBIX M JIMHEHYATBIX CIIEKTPOB
U3ITyUYECHUS.
12.10
HccnenoBaHue TPEKOB: U3MEPEHUE SHEPIHM YACTHILIBI
1o TOpMO3HOMY IyTH (TI0 poTorpadusim).
W3mepenue paanoakTUBHOTO (hoHa
@usnueckue SBICHHUSA B IPUPOLIE: €CTECTBECHHBIN
paZoaKTUBHBII ¢oH, KOCMUYECKHE Ty4H,
12.11 PaJUOAKTUBHOE H3JIyYCHUE IPUPOJHBIX MHUHEPAIIOB,
JICHCTBHE PAaJNOAKTUBHBIX H3JIy4eHMH Ha OpPraHu3M
4eJI0BEKa
12.12 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,




I/IHI[I/IBI/II[yaJ'IBHHﬁ JA03UMCETP, KaMEpa Bunscona




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

Kon
NpoBepsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NMPeIMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOTI'0 0011ero odopasosanus Ha ocHoBe PI'OC

[lonumanue ponau (QU3UKK B  HAYYHOM KapTHHE  MUDA;
c(hOpMHUPOBAHHOCTHh 0a30BBIX TPEJACTABICHUNH O 3aKOHOMEPHOU
CBSI3M U II0O3HABAEMOCTH SIBJICHUI NIPUPOABI, O POJIM SKCIIEPUMEHTA B
¢usuke, o cucreMooOpasymomeil poru (QUIUKK B Pa3BUTUU
€CTECTBEHHbIX HAyK, TEXHHUKH U TEXHOJOIHH, 00 3BOJIIOLUHU
(¢u3NYeCcKUX 3HAHUN U UX POJIM B LIEJIOCTHOM €CTEeCTBEHHOHAYYHOU
KapTMHE MMpa, O BKJIAJ€ POCCUHCKHUX U 3apyOeXHbBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHUpa, pa3BUTHC TCXHUKU U TEXHOIOTHI

3HaHUA O BUJAX MaTepuH (BEHIECTBO W IOJiE), O ABMKEHHUU Kak
croco0e CyIIecTBOBaHMS Marepuu, 00 AaTOMHO-MOJIEKYJISIPHOMR
TEOPHH CTPOCHHS BEMIECTBA, O (U3UYECKOH CYIIHOCTH SBICHHA
OpUpoabl  (MEXaHMYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX U
KBaHTOBbIX); YMEHHME pa3iIuyaTh SBJICHHUS [0 OIHUCAHUIO HX
XapaKTEpPHBIX CBOMCTB M HAa OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX
JaHHOE (PU3MUECKOE SBJICHHE; YMEHHME Pacllo3HaBaTh INPOSBICHUE
M3YYEHHBIX (U3NYECKUX SIBJICHUM B OKPY’KAIOLIEM MHUPE, BBIICISISA

UX CYLECTBEHHBIE CBOWCTBA (IIPU3HAKH)

BJ'IaI[CHI/Ie OCHOBaMH IOHSATHUMHOIO arrapara U1 CHUMBOJIMYECKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIB30BAHUEC UX IJIS PCIICHUS y‘Ie6HBIX 3aaa4,
YMCHHC XapaKTCPHU30BATb CBOMCTBaA TCII, Q)HSHHGCKI/IC SABJICHHUA H

MIPOLIECCHI, UCTIONB3YS QyHIaMEHTAIBHBIC H SMITUPUYECKUAE 3aKOHBI

VYMeHHue OINCHIBaTh HN3YYCHHBIC CBOMCTBA TEI H (bI/ISI/I‘ICCKI/Ie

SABJICHUSA, UCIIOJIB3YA (1)I/I3I/ILIGCKI/IG BCINYHHBI

BriageHne OCHOBaMHM METOJOB HAyYHOTO IMO3HAHHS C YYETOM
COOIOICHHUS TIPaBWII 0E30TIACHOTO TPyAa: HaOII0IeHHEe (PU3HUECKUX

SIBJICHUU:




YMEHHE  CaMOCTOSTENIbHO  CcOOMpaTh  SKCIEPUMEHTAIbHYIO
YCTAaHOBKY M3 JIaHHOTO Habopa oO0OpYyIOBaHUS IO HMHCTPYKIHH,
ONUCBHIBATh XOJA ONbITAa M 3alMChIBaTh €ro  pe3yJbTarThl,
(opMyIHpPOBATH BHIBOBI;

MPOBEJICHUE TIPSAMBIX M KOCBEHHBIX W3MEpeHHH (PHU3HMUECKUX
BEJIMYMH: YMEHHE IUIAHUPOBATh M3MEPEHHs, CaMOCTOSTEIbHO
coOMpaTh OKCIEPHUMEHTAIBHYIO YCTAaHOBKY IO HHCTPYKIIHH,
BBIUMCIIATh 3HAYCHHE BEIMYMHBI M AHAJIW3UPOBAThH I10JIyYEHHbBIE
pe3yabTaThl C Y4€TOM 3aJaHHOM TOTPEIIHOCTH PE3YJIbTAaTOB
U3MEPEHMUI;

MIPOBEICHUE HECIOXKHBIX SKCIEPUMEHTAIBHBIX HCCIIEIOBaHUML;
CaMOCTOSITENIFHO COOHMpaTh HKCHEPUMEHTAIBHYIO YCTaHOBKY U
IPOBOJUTh  UCCIEAOBAaHME IO  HMHCTPYKUUH, IMPEACTaBIAThH
MIOJTyYSHHBIE 3aBHCUMOCTU (PU3NYECKUX BEIUYMH B BUJAE TaOIHIl U
rpaduKoOB, Y4YUTHIBaTh IOTPEIIHOCTH, JAeJaTh BBIBOABI  I10

pe3yiibTaTaM UCCICOAOBAaHUA

[loHumaHue  XapakTepHBIX CBOMCTB  (DU3MYECKHX  MoOjeNen
(MarepuanbHas TOUKa, aOCOIIOTHO TBEPJIOE TEJIO, MOJIENIN CTPOCHUS
ra3oB, XUJKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa,
HYKJIOHHAsi MOJIEJIb aTOMHOIO s/ipa) U YMEHHE NPUMEHATh UX I

00BsACHEHHS (bHSI/I‘IeCKI/IX IMpoueccoB

YMmeHue oObACHATH (PU3NYECKHE MPOLIECChl U CBOMCTBA Tell, B TOM
YUClI€ W B KOHTEKCTE CHUTYallMi MPaKTHUKO-OPHUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATH IPUYMHHO-CIICICTBECHHBIE CBA3U
U CTPOUTH OOBSCHEHHE C ONOpOW Ha W3YYEHHBIE CBOICTBa
(bu3nyeckux SBICHUN, (U3MYECKHE 3aKOHBI, 3aKOHOMEPHOCTH U

MOACIIN

YMmenue pemath pacuéTHble 3afauu (Ha 6a3e 2 — 3 ypaBHEHHil),
UCIOJIb3Ysl 3aKOHbI U (OpPMyJbl, CBSI3bIBAaIOIINE (PU3NUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3allUCHIBaThb KPATKOE YCIIOBUE 3alayH,
BBISBIISITH HEJIOCTAIOIIME JTAHHBIC, BHIOMPATh 3aKOHBI M (HOPMYIIBI,
HeoOXoAuMBble JUIsl €€ PpeLIeHus, HCIOIb30BaTh CIPAaBOYHBIE
JAHHBbIE, IIPOBOJIUTH pACUETBl M OLICHUBATh PEATUCTUYHOCTD
MOJIy4YeHHOTO  3HAueHus  (U3NYECKOM  BENUYHMHBI;  YMEHHUE

ONpeaACIAIThL pa3MCPHOCTDb (bI/I3I/I‘l€CKOI71 BCJIIMYNHEI, HOqueHHOﬁ 1pu




PCUICHUHU 3a/la9Un

YMeHue XapakTepu3oBaTh IPUHLUIBI JCHCTBUS TEXHHUUYECKUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTUYECKUX TPOIECCOB MO MX ONHCAHHIO, HCIIOIb3Ys 3HAHUS
O CBOHCTBax (PU3MUECKUX SBICHUI U HEOOXOAMMBIE (HU3UUECKUE

3aKOHOMEPHOCTH

10

YMeHue HCIonabp30BaTh 3HaHMS O (U3MYECKHUX SBJICHUAX B
MOBCETHEBHOM KHM3HM sl obOecrieyeHUs 0e30MacHOCTH MpHU
oOpamieHud Cc  OBITOBBIMM  HpHOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHHUS 3/I0pOBbsI U COOJIOAECHUS HOPM
9KOJIOTMYECKOTO TIOBEJIEHUS B OKpY’)KaIOIIEeH cpene; MOHMMaHue
HEOO0XOUMOCTU NPUMEHEHHs AOCTHKEHUH (U3UKU U TEXHOJIOTMH

AJIg palfluOHAJIbBHOT'O NPUPOAO0IIOJIBb30BaAHUS

11

OnbIT moMcKa, MpeoOpa3oBaHHUs U MPEICTABICHHUS HHPOPMALUU
(hbU3UYECKOTO CconIepKaHUsl C HCIOJIb30BAaHWEM HWH(OpPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTH; yMEHHE OLICHUBATh
JIOCTOBEPHOCTH TMOJTYYE€HHON MH(POpMalUu HA OCHOBE MMEIOIIMXCS
3HAaHUH W JIOTIOJHHUTENBHBIX WCTOYHHUKOB;, YMEHHE HCIIOJIb30BaTh
MpU  BBIMIOJIHEHUU  YYCOHBIX  3aJlaHUNl  HAYIHO-TIOMYJISIPHYIO
AUTEpaTypy (HPU3MYECKOTO COICPIKAHUS, CIPABOYHBIC MaTepHUAIIBI,
pecypcel cetu VIHTepHEeT, BiajeHHWe O0a30BBIMH  HaBBIKAMU
npeoOpa3zoBanusi WHPOpPMAIMA W3 OJHOM 3HAKOBOM CHCTEMBI B
JIpYTyI0; YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE

COOOIIEHUSI HA OCHOBE MH(POPMAIIMK U3 HECKOIBKUX UCTOUHUKOB




HEPEYEHD 2JIEMEHTOB COAEPKXKAHUSA, IPOBEPAEMbIX HA

OI'd 1O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COACPKAHMS
1 MEXAHUWYECKUE SIBJIEHU S
. Mexanuueckoe aBuwxeHue. MarepuanbHas Touka. Cuctema oOTcuéra.
' OTHOCHUTENBHOCTD JBHKCHHS
PaBHOMepHOE 1 HepaBHOMEPHOE ABMKeHUE. CpenHsst cKopocTh. DopmMyria
1.2 JUTSL BBIYMCIIEHUS CpeiHel ckopocTu: v = S/t
PaBHOMeEpHOE NpsAMOIMHEMHOE IBUKEHHE. 3aBUCUMOCTh KOOPAUHATHI Teja
OT BPEMEHH B CJIy4ae paBHOMEPHOTO MPSMOTHMHEHHOTO IBYKCHHUSI:
13 xX(f)=x,+ut
['padyiku 3aBUCUMOCTH OT BpEMEHHU ISl MPOEKIIMH CKOPOCTH, MPOEKIIUU
NepeMenIeHus, MyTH, KOOPAMHATHI NMPH PaBHOMEPHOM MPSIMOJIMHEHHOM
JIBIDKCHUN
3aBUCHUMOCTh KOOPJIMHATHI TeJla OT BPEMEHH B Clly4ae paBHOYCKOPEHHOTO
MPSIMOJIMHEWHOTO JIBH)KCHHUS:
5
Sy =vy, s+ ay= ;
2
dopMybl 11 TPOSKIMH TTePEMEIIECHHUS, MPOSKIIMH CKOPOCTH U MPOSKITHH
YCKOPEHUS IPU PaBHOYCKOPEHHOM MPSAMOJIUHEHHOM JABUKEHUU:
1.4 s.(D=uvy,t+a, L,
2
U.‘f(f) =Upx T4y L,
a (f)=canst,
v:x: - v-_l.: =2a. s,
I'padyiky 3aBUCHMOCTH OT BPEMEHH JJIsl TIPOCKIIUN YCKOPEHUS, TPOSKIINH
CKOPOCTH, TPOEKIMHU MepeMELIEHUsI, KOOPAUHATHI MPHU PAaBHOYCKOPEHHOM
MIPSIMOJIMHEHOM JIBI)KCHUU
1.5 CpoOoanoe naaeHue. @opMyIIbl, ONMMUCHIBAIOIINE CBOOOIHOE TaJICHUE Teila
0 BEpPTUKANM (ABMKEHUWE Tela BHMU3 WM BBEPX OTHOCHUTEIHLHO
MOBEPXHOCTU 3eMin). I'padku 3aBUCUMOCTH OT BPEMEHH JUIsI TPOSKITUH




YCKOPE€HHA, MIPOCKIKUHU CKOPOCTH U KOOPAWHATHI IMPU CBO60}IHOM naacHuunu

TCJIa 110 BEPTUKAIIN

CKOpOoCTh paBHOMEPHOTO JBMKCHHSI Tella M0 OKpYy>KHOCTU. HampaBienue
CKOpOCTH.
dopmyina a1 BBIMUCICHHUS CKOPOCTH Yepe3 PaaryC OKPYKHOCTH U TIEPUOJT
oOparreHus:
2nR
T

HeHTpOCTpCMI/ITeJ'IBHOe YCKOPCHHUC. HanpaBneHHe HOCHTPOCTPEMUTCIIBHOT'O

yckopenusi. @opmyiia JiJ1sl BBIYACICHUS] YCKOPEHUS:

1.6
2
b
TR
®dopmyiia, cBsI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUs:
1
V=—
/.2
Macca. ITnotHocTs BemecTa. @opMysia i1 BBIYUCIECHUS INIOTHOCTH
i m
1.7 V
1.8 Cuuna — BekTopHas pusnueckas BenuurnHa. CloskeHue Cuil
1.9 SIBnenue nnepuuu. lepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTOHa:
F=m-a
1.10
CoHanpaBiaeHHOCTh BEKTOPA YCKOPEHUS Tella U BEKTOpa CHUJIBI,
JICUCTBYIOIIEH HA TEJIO
B3aumoneiictue ten. Tperunii 3akoH HeroToHa:
1.11 F2—>1:_Fi—>2
1.12 Tpenue Mokos U TpeHne CKoNbKeHus. Popmyna Ui BBIYUCICHUS MOIYJIS




CHJIBI TPEHUSA CKOJIBXKCHUSA!

FIF =pn-N

1.13

Hedopmarus tena. Ynpyrue u Heynpyrue aehopmarui. 3aKOH YIpyrou

nedopmanuu (3akoH ['yka):

F=Fk-Al

1.14

BCGMI/IpHOG TITOTCHUE. 3aKOH BCCMUPHOI'O TATOTCHUA:

My -MA
o
Cua TSOKECTH. YCKOpeHI/Ie CBO6OI[H()FO ImagacHus.
q)OpMyJIa IJIA BBIYHUCIICHHUA CUJIBI TAXKCCTHU B6HI/I3I/I MMOBCPXHOCTHU 3emnu: F
=mg.
I[BH)KeHHe IUIaHET BOKPYT COHHHa. HepBaH KOCMHUYCCKast CKOPOCTh.

HesecoMocTs u neperpysku

1.15

Nmiynbse Tena — BekTopHas (pu3udecKas BeTnInHa.
p=mi

Nmnynbe cuctemsl Ten. M3menenne umiyibsca. MMIyabe cusbl

1.16

3aKkoH COXpPAaHCHUA UMITYJIbCa JJIA SaMKHYTOﬁ CHCTCMBI TCII:
p=myly +m, U, =const

PeakTuBHOE ABUKEHHE

1.17

Mexanunueckas padota. @opmyiia a7 BBIYUCIECHUS paOOThI CHIIBL:

A=Fscosct

Mexaanyeckas MOITHOCTb:

1.18

Kunernueckas u IMOTCHIMaJIbHAsA SHCPIrus. (DOpMy.]'Ia JJIAA BBIYHMCIICHHA

KUHETUYECKON IHEPTHUMU:




2
LY
B
Teopema o kuHeTHUECKOM 3HEpPrUn. DopmMyia sl BEIYUCIECHUS
MOTEHI[MATBHOU SHEPTUH TeJa, MOIHATOTrO

HaI 3eMIIEH:

E_=mgh
P‘ —

1.19

Mexannueckas OHEPIuUi:
E=E;+E,

3aKOH COXpaHEHUsI MEXaHUYeCKOoU sHeprun. PopMmyiia A 3aKOHa
COXpaHEHMs MEXaHUYECKOI SHEpruM B OTCYTCTBUE CUJI TpeHus: £ = const.

HpeBpaIJ_ICHI/IC MEXaHUYeCKOMH OHCPTUHU IMPU HAIIUYNHU CHJIBI TPCHUS.

1.20

[TpocTeie MeXaHU3MBI. «30JI0TOE TPABHUIIO» MEXAHUKH.
Peruar. Momenr cuisl: M - Fl.

YcnoBue paBHOBECHS pblyara:
M +M,+...=0
[ToaBuxHBIN 1 HeTTOABKHBIN O6510KU. KITJ[ mpocThix MexaHU3MOB,

n= Anonesaas

‘4-&111:;1113.133415

1.21

JlaBienue TBEpIOTO TEIA.
dopmyra 1715 BBIYUCIICHUS JaBJICHUS TBEPIOTO Tema:

=
P=rg:

JlaBnenue raza. ATMmocdepHoe aBieHuUE.

FI/I,Z[pOCTaTI/I‘-IeCKOC AAaBJICHUC BHYTPH KUIKOCTHU.

CDopMyna JJI BBIYUCIICHUSA OAaBJICHUSA BHYTPH )KUAKOCTH!

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akon Apxumena. dopmyna s ompenereHUs BBHITATKUBAIONIEH CHIIBL,




JIEHCTBYIOIEH Ha TEJO, NOTPYKEHHOE B KUJKOCTh WM ras3:
Ir _.‘l._I:m. =pE v

Ycnopue maBanus Tena. [lnaBanue CYZIO0B 1 BO3AYyXOILIaBaAHUEC

Mexanuueckue KosieOaHus. AMIUITUTY/A, TEPUOA U 4YacTOTa KoJeOaHWH.

dopmyna, CBSI3BIBAIONIAS YACTOTY U MEPUO KOJICOAHUIA:

1.24
s 1
T
195 MareMaTHyecKuii U NPYKUHHBIM MasTHUKU. [IpeBpaiuenue sHepruu mnpu
K0J1e0aTeIbHOM JIBHIKEHUU
1.26 3aryxaromue konebanus. BeiHyxennblie koieOanus. Pezonanc
Mexanunueckre BoaHBL. [IpogonbHbIe U monepeyHbie BOIHBL. J[JIMHA BOJIHBI
Y CKOPOCTb pacIpOCTPAHEHUS BOJIHBIL:
1.27
h=v-T
128 3Byk. I'poMkocTh W BbICOTa 3ByKa. OTpakeHHME 3BYKOBOW BOJIHBI Ha
rpanuie AByx cpea. Mudpa3Byk u yabTpa3ByK
1.29 Ipaxmuyeckue pabomuol

N3mepenne cpeaHedl IJIOTHOCTH — BEIIECTBA; APXMMEIOBOM  CHUIIBI,
KECTKOCTU MPYKUHBL; KOAPDUIIUEHTA TPEHUS CKOJIBKEHUS;, paObOThI CHIIBI
TPEHMsI, CUJIbl YNPYTOCTH; CpPEAHEH CKOpOCTH IBMXKEHHMS Opycka 10
HAKJIOHHOM MJIOCKOCTH; YCKOpEHHs OpycKa MpH JIBUKEHUH 110 HAKIOHHOM
IUIOCKOCTH; 4aCcTOThl M NEpHoAa KoJieOaHUM MAaTeMaTU4eCKOro MasiTHUKA;
YaCcTOTbl U IICpUOIa KoJe0anmii IMPY>XUHHOI'0 MasATHUKA, MOMCHTA CHIJIBI,
JICMCTBYIOIIEr0 Ha phlyar; paboThl CUJIBI YIPYTOCTH MPH MOIBEME TPpy3a C
MOMOIIbIO HEMOABUKHOTO 0JIOKA; paOOThl CHIIbI YIPYTOCTU MPHU MOABEME
rpy3a C MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBaHue 3aBUCUMOCTH apXUMENLOBOM CUIIbI OT 00bEMA MOTPYKEHHOM
YacTU Tela U OT TUIOTHOCTH >KUJIKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOIIEH
CHJIBI OT MAaccChl T€Ja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUA KW OT poJa IOBCPXHOCTHU; CHJIIbI YIIPYI'OCTH, BO3HHKaIOHIeﬁ B
MpYXUHE, OT CTeNeHu AedopMaluu MPYKUHBL;, YCKOPEHHs OpycKa OT yria
HAKJIOHA HAMpaBJIAIONICH;, TmepuoAa (YacToThl) KOJCOAHWUN HUTSHOTO
MasiTHUKa OT JAJUHBI HUTH; NIEpHOJa KoieOaHUil Mpy>KMHHOTO MasiTHUKA OT

Macchl Ipy3a M JKECTKOCTH IIPYKHMHBI; HCCIIEIOBAHHE HE3aBUCUMOCTHU




nepuosa KojieOaHWW HUTSHOTO MasiTHUKAa OT Macchl Tpysa. [Ipomepka

YCJIOBUS PABHOBCCHUSA pblUara

1.30

Qusuueckue A6leHUs 6 npupooe. TPUMEPHl IBMKEHUS C Pa3TUUYHBIMU
CKOpPOCTSIMM B JKMBOW M HEKMBOW IPUPOJE, ACHUCTBUE CUJIBI TPEHHUS B
IIPUPOJIE U TEXHUKE, MPUIMBBI U OTIUBBI, ABMKEHUE IUIaHET CONHEUHOU
CHUCTEMBI, PEaKTHUBHOE JBHWKEHHE >XKMBBIX OpPraHU3MOB, PblYard B TeJe
YeJI0BEKa, BIMSHME aTMOC(GEpHOro JaBJIECHUS Ha >KUBOM OpraHusm,
IUIaBaHUE pbI0, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCEHUE,

CEICMUYECKHUE BOJIHBI, I[yHAMHU, 3XO

1.31

Texnuueckue ycmpoticmea: CUAOMETp, JATYUKU TOJOKEHUS, PACCTOSHUS
U YCKOPEHHMs], ITMHAMOMETP, MOJAIIUITHUKH, PAKEThI, pbluar, MOJBUKHBIN 1
HETMOABUKHBIM OJIOKHA, HAKJIOHHAS TUIOCKOCTh, IMPOCTHIE MEXaHU3MBI B
OBITY, COOOIIAIOIITUECS COCY/Ibl, YCTPOMCTBO BOJIONIPOBO/IA,
TUIPABIMYECKUM Tpecc, MaHOMETp, 0apoMeTp, BBHICOTOMEpP, MOPIIHEBOMH

HacocC, ap€oOMETP, 3X0JIOT, UCITIOJIB30BAHUC YJIbTpPpa3ByKa B 6BITy N TCXHHKC

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJOXEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHMS
BeuiecTBa. Mojenu TBEPAOIO, JKUIKOTO M Ta3000pa3HOr0 COCTOSHUI

BCIICCTBA. KpI/ICTaJ'IJ'II/I‘IeCKI/Ie n aMop(beIe TCJ1a

2.2

I[BI/I)KGHI/IG qacTull BCIICCTBA. CBs13b CKOPOCTHU MABWIKCHUA YaCTUIl C

Temneparypoil. BpoyHoBckoe nBmxenue, TudQy3us

23

CMauuBaHuE U KalmUJIIIPHBIC ABJICHUA

24

TennoBoe pacuIMpeHne U cKaTue

2.5

TermoBoe paBHOBECHE

2.6

BuyTpennss sHeprus. Pabora u temsonepenaya Kak crnocoObl H3MEHEHUS

BHYTpPEHHEN 3HEPIrun

2.7

Buast TCIUIonepeaavyu: TCIIONpOBOAHOCTb, KOHBCKIUA, U3JTYYCHUC

2.8

HarpeBanue u oxnaxzaenue ten. KoaudecTBO TemoThl. Y enbHas

TEIIOEMKOCTD:

O=cm(t, -1 )

2.9

3aKOH COXpaHEHMsI SHEpPrud B TEIUIOBBIX Mpoleccax. YpaBHEHHUE

TEMI0BOro OajgaHca:




Q1 _Qg +...=0

2.10

I/IcnapeHHe 1 KOHACHCAaNus. WUsmenenue BHYTpeHHeﬁ OHCPI'HUU B IIPOLCCCE
HUCIIApCHHUA W KOHIACHCAIHU. Kuneunune KHUOKOCTH. yHeHBHaﬂ TCIIJIOTA

napoooOpazoBanus: L = O/m

2.11

Bnaxnocts Bo3myxa

2.12

[InaBnenne u kpuctaymmsanus. V3MeHeHHe BHYTPEHHEH JHEpruu IpHu

IJIaBJICHUHU U KpHUCTAJIN3AallUH. VY nennHas TEIIoTa MIaBJICHUS:

2.13

BHYTpeHHHﬂ OQHCPIrus CropaHvs TOILIMBA. YaenobHas TemiaoTa CropaHu:Aa

TorumBa: ¢ = O/m

2.14

[Tpuniuns! paboTs! TernoBbix apurareneid. KI1/[ tenmoBoro nurarens

2.15

IIpaxkmuueckue pabomvi

N3mepenne  ynenpHONM  TEIUIOEMKOCTH  METAJUIMYECKOrO  IIMJIMHJIPA;
KOJIMYECTBA TEIUIOTHI, IIOJYYEHHOIO BOJOM KOMHATHOM TeMIIepaTyphl
(UKCHPOBAHHOM MacCchl, B KOTOPYK OIyIIEH HarpeTblii WINHAP;
KOJIMYECTBA TEIJIOTHl, OTAAHHOTO HArpeTbiM LWIMHAPOM, MOCje
OIyCKAaHHS €ro B BOJY KOMHATHOH TeMIlepaTrypbl; OTHOCHTEIbHOU
BJIAKHOCTH BO3/yXa; yAEIbHON TEIUIOTHI IUIaBieHus Jpaa. MccnenoBanue
W3MEHEHUsl TEMIEPATypbl BOJAbI IPU Pa3JIMYHBIX YCIOBUSAX; SBJICHUA
Ter1000MeHa IpHU CMENIMBAaHUM XOJIOJAHOM M ropsyeil BOJbI; Ipoliecca

HUCIIApCHU

2.16

Qusuueckue A6leHUss 8 Npupode. TIOBEPXHOCTHOE HATSOHKEHHE W
KallWUIPHBIE SIBICHUS B HPUPOJIE, KPUCTAJUIBI B NPUPOJE, H3ITydEHHE
ConHua, 3aMep3aHue BOJOEMOB, MOpCKHE OpHu3bl; 00pa3oBaHHUE POCHI,

TyMaHa, UHCA, CHCTa

2.17

Texnuueckue ycmpoucmea: KaNWUISIPbl, TpPUMEPHl HCIOJIb30BaHUS
KpUCTAJUIOB, JKMJIKOCTHBIA TEPMOMETp, IAaTYUK TEMIEPaTyphl, TEPMOC,
cucTeMa OTOIUICHHUS JIOMOB, TUTPOMETPHI, TICUXPOMETp, HapoBas TypOuHa,

JIBUTaTeIb BHYTPEHHETO CTOPaHUs




OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 OnekTpusanus Teil. J[Ba Buja 31eKTpUYeCcKuX 3apsioB
3.2 B3aunmoneiictBre 3apskeHHBIX Tedl. 3akoH Kynona
33 3aKOH COXpaHEHHUs JIEKTPUUYECKOTO 3apsiia
14 Onexktpuyeckoe nose. Hanpsok€HHOCTh 3nekTpudeckoro nons. IIpuHiun
CYNEPIO3UIUH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexrpuueckux 3apsaoB. J[eMCTBHE 3IEKTPUUECKOTO MOJIS HA
aneKTpuueckue 3apsaasl. [[pOBOAHUKN U ANDIIEKTPUKHU
[TocTostHHBIN 3neKTpUYecKuil TOK. JlelcTBUS anekTpuueckoro Toka. Cuna
Toka. Hamnpsbxenue.
3.6 I=q/t, U=A/4
DneKTpuYecKoe CONPOTHUBIICHUE. VY nensHOE 3JIEKTPUYECKOE
COITPOTHUBJIICHHUE:
3.7
R =pl/S
1.8 3akoH Oma a5 y4yactka snekrpudeckoit nenu: [ = U/R
[locnenoBarenpHOE COEIMHEHNUE TPOBOIHUKOB:
- TT—=FJT AT - R—R 4.
3.9 [TapannensHOE COeIMHEHNE TPOBOIHUKOB PABHOTO COMPOTHUBIICHHUS:
U=U,I=[+I;R=—.
-7 ST 2
CMmeliaHHbIe COEIMHEHMS IPOBOAHUKOB
PaboTa 1 MomHOCTb AnekTpuyeckoro Toxka. A = Ult, P = Ul
3.10
3akon Jxxoyns — Jlenma:
3.11 .
: O=I"-R-t
312 OnbiT Opcrena. MarHuTHOE ToJI€ MPSAMOro MPOBOJHUKA ¢ TOKOM. JIMHUU

MarHUTHOW MHIYKITUN




MarautHoe moJjie NOCTOSHHOIO MarHurta. B3auMoIeWCTBHE IOCTOSHHBIX

3.13
MarHuTOB

3.14 JlelicTBME MAarHUTHOTO ITOJIS1 HA TPOBOJHUK C TOKOM

315 Oneitel ®apanesd. SBneHue 3neKTpoMarHUTHOM uHAyknuu. [IpaBuio

' Jlenna

Ipaxmuueckue pabomol
W3MmepeHne 3JIEKTPUYECKOTO CONPOTHBIIEHHUS PE3UCTOPA; MOIIHOCTH
AIIEKTPUYECKOTO TOKA; Pa0OTHI JIEKTPUUECKOIO TOKA.
HccnegoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IMPOBOJHUKE
(pe3ucrophl, JamIO4yKa), OT HaNpsHKEHUS Ha KOHLAX IPOBOJHUKA;

3.16 3aBUCUMOCTH COIPOTHBIIEHHUS OT JJIMHBI IPOBOJHMKA, IUIOIIAIUA €ro
MIOTIEPEYHOI0 CEUYEHHUS U YJEIBHOIO COIIPOTHUBIIEHUS.
[IpoBepka  mpaBmia  AJii  DJIGKTPUYECKOTO  HAMpPSDKEHUS — TPH
[IOCJIEZ0BATEIbHOM COEIMHEHUU IPOBOJHUKOB; IIPaBWJIA JUIsl  CHJIBI
AIIEKTPUYECKOTO0 TOKAa IMpPU MapaJIeIbHOM COEIWHEHUU IPOBOJAHHUKOB
(pe3UCTOpPHI U JTAMITOYKA)
Qusuueckue A6NeHUs 8 npupode: BIEKTPUUYECKUE SBICHHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHM3MOB, MAarHMTHOE ToOJie 3eMiH, apeid
IIOJIFOCOB, POJIb MArHUTHOI'O TIOJIS IS KU3HH HA 3eMJie, MOJISPHOE CUSTHUE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, AaMIEPMETP, BOJIBTMETD,
peocTaT, CUETYMK AJIEKTPUYECKOM BHEPIUH, IIIEKTPOOCBETUTENbHbBIE

3.18 MpUOOPHI, HArpEeBaTEIbHBIE IEKTPONPHOOPHI (TIPUMEPHI), DIEKTPHUUCCKUE
IIPEIOXPAHUTENH, HIEKTPOMArHUT, 3JIEKTPOABUIATENb MTOCTOSHHOIO TOKA,
reHepaTop MOCTOSIHHOTO TOKa

3.19 OneKTpoMarHuTHeIe BOJHEIL. [1Ikana 351eKTpOMarHuTHEIX BOJIH

3.20 JlydeBast monenb cBera. [IpsamonnHeliHOE paclipoCTpaHEHHUE CBETA

3.21 3akoH oTpaxeHus cBera. [liockoe 3epkaio

3.22 [Ipenomnenue cBeTa. 3aKOH MPETOMIICHUS CBETA

3.23 Hucnepcus cBera

124 JInnza. Xon nyueil B nuH3e. POKYCHOE paccTOsHUE JMH3BL. Onrudeckas

' cuna a3l D = 1/F
3.25 I'na3 kak ontuueckas cucreMa. Onruyeckue npudopsl
3.26 Ilpakmuueckue pabomol

#i#Par#t#l13MepeHre onTH4ecKoi cuitbl coOMparoliei JMH3bL; HOKYCHOro




paccTtosiHusl coOuparomield JuH3bl (10 CBOMCTBY paBEHCTBA pa3MepOB
npeaMera W HU300paKeHUs, KOrja MPEeAMET pPacloloXeH B JIBOMHOM
¢doxyce), mokazaress IpeJTOMIICHHS CTeKJIa.

###Par###lccnenopanue  CBOMCTBA HW300paKECHHsI, TIMOJTYYEHHOTO C
MOMOIIBIO0 COOMPAIOIIEH JIMH3BI; U3MEHEHHUsI (DOKYCHOTO PACCTOSHHS JIBYX
CIIOKEHHBIX JIMH3; 3aBUCHUMOCTH yTJa MPEIOMIIEHUS CBETOBOTO Jyya OT

yriia maACHUsA Ha rpaHUIC «BO3AYX — CTCKIIO»

QDuzuueckue aerenus 6 npupooe: 3arMmenus ConHua u JlyHsl, 1BETa Tel,

3.27 ONTHYECKUE sBIeHUsS B arMmocdepe (mBeT Heba, pedpakums, pagyra,
MUPAK)
308 Texnuueckue ycmpoticmeéa: OYKH, MEPUCKOIN, (oToammapar, ONTUYECKHE
' CBETOBO/IbI
4 KBAHTOBBGIE ABJIEHUA
il PannoaktuBHOCTh. Anb(a-, O6era-, ramMmma-u3inydeHus. Peakmuu anbda-u
. Oera-pacmana
4o Omnswithl Pezepdopna nmo paccesuuto anbha-uactun. [Inanerapuas mMomens
' aToma
4.3 CocrtaB aToMHOTO siapa. M30TomnbI
4.4 [Tepuon nonypacnana aTOMHBIX sIAEP
4.5 SnepHble peakiyu. 3aKOHBI COXPaHEHUS 3apsSA0BOT0 M MACCOBOTO UUCEN
Qusuueckue sA61eHUs 8 Npupoode: €CTECTBEHHBIN pPalIMOAKTUBHBINA (OH,
4.6 KOCMHUYECKHUE JIYYH, PAJIMOAKTUBHOE HM3JyUYE€HHUE MPUPOJHBIX MHUHEPAJIOB,
JefCTBUE paAOAKTUBHBIX U3ITyYeHUN Ha OPraHu3M YelloBeKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, HHIWBUIYaNbHBIM TO3UMETP,

kamepa BunbcoHa, siiepHasi sHepreTuka




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

®usuka, 7 knacc/ [leppiukun .M., UBanos A.W., AkuroHepHO€E 00111€CTBO
«3parenscTBO «IIpocBenienue

» dusuka, 8 knacc/ [lepeimkun .M., IBanoB A.U., AKiinoHepHOE 00I11ECTBO
«3narenbctBo «IIpocBenieHuey

» dusuka, 9 knacc/ [epeimkun U.M., I'yrauk E.M., UBanoB A.U., [TerpoBa

M.A., AkuuonepHoe o0iectBo «M3aarensctBo «IIpocBemienue»

METOANYECKHUE MATEPUAJIBI JISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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