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MNOACHUTEJBHASA 3AIIMCKA

[IporpaMma 10 (uU3MKE Ha YpOBHE OCHOBHOTO OOIIEro o0pa3oBaHUsA
COCTaBJIEHAa Ha OCHOBE IIOJIOKEHUH U TpeOOBaHWI K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTEIbHON MpPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ y4€ToM penepanbHOil paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

Copepxanve mnporpamMmbl 10 (U3MKE HANpaBIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TI'PAaMOTHOCTH OOYYAIOIIMXCS WU OpraHMU3alfi0 H3y4eHUs
¢u3uKN Ha AEATETBPHOCTHOM OcCHOBe. B mporpamMe mo (u3MKe YYUTBHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenmera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METaNpeIMETHBIM pe3yJibTaTaM 00y4eHHUs, a TaKKe
MEXIPEIMETHBIE CBA3M E€CTECTBEHHOHAYUYHBIX Y4Y€OHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gu3uke ycTaHaBIMBAET pacupenesieHne yueOHOro MaTepuaia
1o rogam oOydeHus (IO KjaccaM), IpejiaraeT NpuMEpPHYI0 MOCIEq0BaTEIbHOCTh
U3yYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHUS NPEIMETHOTO COJACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma 1o ¢usuke paszpaboTaHa C LEIbI0 OKa3aHUS METOJUYECKOM
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®u3nKa ABISIETCS CUCTEMOOOPA3YIOIIUM JJI1 €CTECTBEHHOHAYUYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB U
SBICHUN, W3y4YaeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PHU3NUSCKOM
reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYyHYI0 KapTUHY MHUDA,
IpPEeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHS HAay4yHOro METoJa
MO3HAHMSI, TO €CTh CII0Cc00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OnHa w3 TIaBHBIX 3aja4 (PU3HYECKOTO OOpa3oBaHUsS B CTPYKType OOIIero
o0Opa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHON TI'PaMOTHOCTH U
MHTepeca K HayKe y 00y4arounxcs.

N3yuenne ¢usuku Ha 0a30BOM ypOBHE TMpEIIojaracT OBJIaJICHUE
CIICYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOMIMMH E€CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSCHATH SBJICHUS;

e OIICHUBATH U MIOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e UHTEPIPETHPOBATH  JaHHbIE H  HCIONH30BaTh  HAYYHBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

Ilenn wu3ydeHus (PU3MKM Ha YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHMs
ompenenensl B Konuenmuum mnpenogaBanust yueOHoro mnpeamera «®Pusnka» B
oOpa3oBarenbHBIX opraHuzauusix Poccuiickoit @Denepanuu, peanu3yroIUX
OCHOBHBIE  00111€00pa30BaTeIbHbIE MPOTPaMMbl, YTBEPKIEHHOM pelIEHUEM



Komnernn Munucrepersa npocseienust Poccuiickoit denepanuu (mpoTokon ot 3
nexadps 2019 r. Ne [1K4BH).
Hesan ndyyeHuss GpU3MKH:

npuoOpeTeHnue HHTepeca U CTPEMIICHHS OO0yYaroIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, PA3BUTHE HMX HHTEIUIEKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
dopMHupoBaHHEe HAYYHOTO MHPOBO33PEHHUS Kak pe3yiabTara H3ydeHHs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;
dbopMupoOBaHrE TPEACTABICHUNA O PO (U3HKHU IJS Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo(hecCHOHANBHON JIEeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIIPABJICHUU.

JlocTiwkeHrne 3THX IeJiel MporpaMMbl 10 (U3WKe Ha YpOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a4aY:

npuoOpeTeHrue 3HaHWUM O  JUCKPETHOM CTPOCHHUU BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSX;

NpUOOPETEHUE YMEHUIN OMHUCHIBATh U OOBACHATH (PU3NUYECKHUE SIBJICHUSI C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJOB PEIICHHUS MPOCTEHUIIUX pPacUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM buszngecKux MOJIeTIeH, TBOPUYECKHUX u
MPaKTUKOOPHUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHUN HAOMIOAATh TMPUPOIHBIE SIBJICHUS M BBIOJTHATE OIBITHI,
JabopatopHble  pabOThl M IKCHEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUsA,
BKJTIOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHMBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATILHON ACSTeIbHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIDKEHUSIX (DU3UYIECKOM HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpPOBHE OCHOBHOI'O OOLIETro

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8
kiacce — 68 vacoB (2 yaca B Hemeno), B 9 kitacce — 102 vaca (3 yaca B Henelo).

[Ipennaraemselii B mporpamMMe mo (usmke mnepeueHs J1ad0paTopHBIX paboT U
OTIBITOB HOCUT PEKOMEHAATEIbHBINA XapaKTep, YIUTENb Je1aeT BEIOOp MPOBEACHHS



7abopaTopHBIX PabOT M OMBITOB C YYETOM HWHIAWBUIYAIBHBIX OCOOCHHOCTEH
OoOy4JaronmMxcs, Cucka AKCIEPUMEHTAIbHBIX 3a/laHUi, MPEeAJIaraeMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COAEPXKXAHUE OBYYEHUSA
7 KIIACC

Pa3znen 1. ®usnka u €€ poib B NO3HAHHH OKPY KAIOLIEr0 MHPA.

®uszuka — Hayka O mnpupoxe. fABneHus npuponbl. OHU3NYECKUE SBICHUSA:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznveckue BenuuuHbL. W3mepenue ¢usnyeckux BenuyuH. Dusmdeckue
npudopsl. [lorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IMHMII.

Kak ¢usuka u Jpyrue ecTECTBEHHbIE HAyKHM H3y4yaloT MPUPO.Y.
EcrecTBeHHOHay4YHBId METOJ] MO3HAHUA: HAOJIOJIEHUE, IMOCTAHOBKA HAyYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT 1O MPOBEPKE TUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jemoncmpauuu.

1. MexaHn4yeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SIBJICHUSL.
2. @uznyeckue NpudOPHI U NPOILEAypa MPSIMbIX U3MEPEHNN aHAJIOTOBBIM U
U (ppOBBIM TPHUOOPOM.
Jlabopamopnwie padbomot u onvimol.
1. OmnpexeneHue 1EHBI ASIEHUS LIKAbl U3MEPUTEIBLHOTO Mprudopa.
2. H3MmepeHue pacCTOSHUN.
3. Usmepenue o0bEMa )KUJIKOCTH U TBEPIOTO TeENa.
4. OrnpeneneHue pa3MepoB MaJIbIX TEIN.
5. M3mepenue Ttemmeparypbl IpU MOMOIIM >KHUAKOCTHOIO TEPMOMETPA H
JaTYUKa TEMIIEpPaTypPBl.

6. IIpoBenenue uccienoBaHus MO IPOBEPKE T'MIIOTE3BI: NAIBHOCTH ITOJIETA
IapyKa, MyIIeHHOr0 TOPU30HTANIbHO, TEM OOJbIIE, YeM OOJIbIIE BBHICOTA
ITyCKa.

Pasnen 2. [lepBoHauyajibHbIE CBEeJIEHUS 0 CTPOEHUH BelllecTBA.

Crpoenue BemiecTBa: aTOMbl W MOJEKYJIbl, HX pa3smepbl. OmnbIThI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBkeHne dacTul BemecTBa. CBsA3b CKOPOCTHM JABMIKEHHS YACTHL C
temriepatypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumomeicTBue uacTuil
BEILIECTBA: IIPUTSKEHUE U OTTAIKUBAHUE.

ArperaTHbple COCTOSIHHSI BELIECTBA: CTPOEHUE Ta30B, )KUAKOCTEHW U TBEPIBIX
(KpUCTaITMYeCcKnX) Tell. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B PA3HBIX
arperaTHbIX COCTOSIHUSAX M MX aTOMHOMOJEKYJSIpHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

1. HaGmionenne 6poyHOBCKOTO JIBUKECHHUS.



2. HaGmonenue nuddysum.
3. Habmiogenune  siBneHuil,  OOBACHSAIOMIMXCA  TNPUTSDKEHUEM WU
OTTAJIKUBAHUEM YaCTUIL BEIIECTBA.

Jlabopamopnwie pabomot u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psAOB (C  HCIOJIb30BAHHEM

dboTorpadmuii).
2. OmbITHI IO HAOIOJIEHUIO TEIIOBOTO PACIIIUPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUSI.
Pa3znen 3. /IBH:KeHHE M B3aUMOJelicTBHE Tell.
MexaHnueckoe JBH)KEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBH)KCHHE.
Ckopoctb. CpeliHsAsi CKOPOCTh MPH HEPABHOMEPHOM ABMKEHHH. Pacu€r mytu u
BPEMEHU JIBUKCHUSL.
SBnenne nHepunu. 3aKOH HMHEpUMHM. B3aMMoOAeMCTBHE TeN KaK NPUYMHA
W3MEHEHHsSI CKOPOCTH JBWXEHHsA Tell. Macca Kak Mepa HMHEPTHOCTH Tea.
[InoTHOCTH BemiecTBa. CBSI3b IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IUHUIIE
o0BbEMa BeleCTBa.
Cuita Kak xapakTepHUCTHKA B3auMOAEHCTBUSA Ten. Cuia yrnpyrocTd M 3aKOH
['yka. 3MepeHue CUiibl ¢ MOMOIIBIO AMHAMOMETpA. SIBJICHHE TATOTEHUS W CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Iutanerax. Bec tema. HeBecomocTs. Crioxkenune
CUJI, HAPABJIEHHBIX MO OJHOM IpsiMoi. PaBHOnelcTByromas cuil. Cuiia TpeHUsl.
TpeHne CKOJIbKEHU U TPEHUE MOKOs. TpeHue B IPUPOJIEC U TEXHUKE.
Jlemoncmpayuu.
1. HaGnrogeHme MeXaHUYECKOTO ABUKCHUS TeTa.
2. H3mepeHune CKOpOCTH IMPSAMOJIMHEUHOTO ABUKECHMUS.
3. HaOmronenue siBeHUs: HHEPIUU.
4. HaOmroneHne n3MEeHEeHHsI CKOPOCTH MTPH B3aUMOJCHCTBUY TeIl.
5. CpaBHEHHE MACC MO B3aUMOJECHCTBHUIO TEIL.
6. CnoxkeHue cuj, HampaBJIEHHBIX 110 OJHOU MPSIMOIA.
Jlabopamopnwie pabomot u onvimel.
1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO ABUKEHUS (IlIapUKa B KUIKOCTH,
MOJIEJIH DJIEKTPUIECKOT0 aBTOMOOWIISI M TaK Jajee).

2. OmpeneneHne CpeaHEN CKOPOCTU CKOJNBKEHHsI OpycKa WM MIapuKa o
HAKJIOHHOU IIOCKOCTH.
Ornpenenenne NIOTHOCTH TBEPIOTO TENA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsHKEHUs (nedhopmariim)
MPY>KUHBI OT TPUIIOKEHHOU CHJIBI.

5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBXKEHHUS OT
BECA TEJIA M XapaKTePa CONMPUKACAIOIINXCS TOBEPXHOCTEMN.

Pasznen 4. /laByieHne TBEPABIX TeJl, sKMAKOCTEH U ra3oB.



Hanenune. CriocoObl yMEHBIIICHUS ¥ YBEIUYCHHS JaBieHus. J[aBienne rasa.
3aBUCUMOCTh JaBlieHUs raza or oOb&Ma, TemrepaTyphl. llepemaua naBieHus
TBEPIABIMU TEJIAMH, KUJIKOCTAMHU M Tazamu. 3akoH [lackans. ITneBmartuueckue
MalIuHbl. 3aBUCUMOCTh JABJICHUS >KUJIKOCTU OT TIyOWHBI. [ MapocraTuyeckuid
napagokc. Coobmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atmocdepHoe naBieHHe. [IpUUMHBI CyIIECTBOBAHHUS
BO3ymrHONW 000y0ukn 3emiu. OmbiT Toppuuermm. M3mepenue atmocdepHOTO
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JAABJICHUS OT BHICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEepPHOTO TaBJICHHUS.

JleficTBUE XKUAKOCTH UM ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuparomias
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. BozmyxomniaBanue.

Jemoncmpauuu.
3aBUCUMOCTb JIaBJICHUSI Ta3a OT TEMIIEPATYPHI.

Ilepenaua naBiaeHUs KUIKOCTHIO U Ta30M.

CooOuiaromuecs Cocy/Ibl.

I'mapaBnnaeckunii mpecc.

[IposiBienue nericTBUst aTMOCHEPHOTO JABICHUS.

3aBUCUMOCTh BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTPYKEHHON YacTu

T€Ja U IJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CUIIbI BECY BBITSCHEHHOM KUJKOCTH.

8. YcnoBue IIaBaHus TEN: MJIaBaHUE WK MOTPYKEHHUE TeJl B 3aBUCUMOCTH
OT COOTHONIEHUS IIOTHOCTEHN TeJa U )KUIKOCTH.

AN A A

™~

Jlabopamopnsie padbomot u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH Beca Teja B BOJE OT 00bEMA MOrpyKEHHOU B
YKUAJIKOCTb YaCTH Tea.

2. OmpeneneHue  BBITAIKUBAIONICH  CHJIbI, JICHCTBYIOIIEM Ha  TeJo,
IIOIPYKEHHOE B KUJIKOCTbD.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJKUBAKOIIEH CUJIbI, IEVCTBYIOIIEH HA TEJIO
B JKMJIKOCTH, OT MAacChI Tea.

4. OnpIThl, JEMOHCTPUPYIOUIME 3aBUCUMOCTH BBITAJKHUBAIOIICH  CHIIBI,
JICUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa TMOTPYKEHHOW B
KUJIKOCTh YaCTH TE€Ja U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U
OIIPELICJIEHUE €€ TPY30IOABEMHOCTH.

Pa3znen 5. PaboTa 1 MOIHOCTB. JDHEPrusi.

Mexanudeckas padota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJIOK, HAKJIOHHas IUIOCKoCTh. [IpaBuiio

paBHOBecus pbiuara. I[lpuMeHeHuWe TmpaBuja pPaBHOBECHS pblyara K OJIOKY.



«3onoroe mpaBwino» MexaHukd. KIIJ[ npocteix wmexanusmoB. IlpocTsie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexannueckass dHeprusa. KuHernueckas W TNOTEHIMaNbHAs JHEPIUS.
[IpeBpalieHre 0THOrO BUAa MEXAHUYECKOW SHEPTUU B IPYroi. 3aKOH COXpPaHEHUs
DHEPIUU B MEXAHHKE.

Jlemoncmpayuu.

1. IIpumepsl IPOCTBHIX MEXAHU3MOB.

Jlabopamopnsie padbomot u onvimol.

1. Ompenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBIDKEHHH Teia

110 TOPU3OHTAIBHOW MOBEPXHOCTH.

2. HccnenoBanue yciioBHM PaBHOBECHUS pblUara.

3. Hzmepenue KIIJI HAKITOHHOM IIOCKOCTH.

4. H3yuyeHue 3aKOHa COXpaHEHUSI MEXaHUYECKOU DHEPTUH.

8 KJIACC

Pa3nes 6. TensioBble siBIeHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM TEOPUH CTPOEHUS
BemecTsa. Macca M pasmepbl aTOMOB M MOJIEKYJ. OIBITBI, MOATBEPKIAIOIINE
OCHOBHBIE I10JIOXKEHUS MOJIEKYJIIPHOKUHETUYECKOU TEOPUU.

Mopenu TBEPAOrO, >KUAKOTO M Ta3000pa3HOr0 COCTOSHUW BEILIECTBA.
Kpucrammueckue u amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJSIPHO-KMHETHYECKON TEOPUHU.
CMaurBaHMe U KaNWUISIPHBIE sBJICHMS. TErIoBoe pacuIMpeHNE U CKaTHE.

Temneparypa. CBs3p TemmepaTypbl €O CKOPOCTBIO TEILUIOBOTO JBHKECHUS
yacTull. BHyTpennsisi sHeprusi. CrnocoObl HM3MEHEHHsS BHYTPEHHEH HHEPruu:
TeIrIonepeaaya 17§ COBEpLIEHUE paboTHI. Bunpr TEIJIONEPENAUHN:
TEIUIONTPOBOHOCTh, KOHBEKIIUS, U3TyUYEHHE.

KonudecTBo TeruioTel. YenbHas TEIIOEMKOCTH BellecTBa. TermiooOMeH u
TEIUIOBOE paBHOBECHE. YpaBHEHHE TemjaoBoro Oamanca. IlnaBnenume
OTBEPACBAHUE KPUCTAUIMYECKUX BEUIECTB. YJEJbHAs TEIUIOTA IUIABJICHUS.
[TapooOpazoBanue u koHzaeHcanus. Mcnapenue. Kunenue. YiaenpHas Tteruiora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEpaTypbhl KHUIIEHHS OT aTMoc(hepHOro
JTABJICHHUSL.

BnaxHocTts Bo3ayxa.

DHeprus TOIIMBA. Y JebHas TEIUIOTa CTOPAHUS.

[Tpuntuner paboter TeruioBbix aurateneid KIIJ[ termmoBoro mBurarerns.
TernnoBble IBUTaTENN U 3aIIUTa OKPYKAIOIIEH CPEbI.

3aKOH COXpPaHEHHUS U IPEBPALLIECHUS SHEPTUH B TEIVIOBBIX MPOLECCAX.

Jemoncmpayuu.

1. HaGmionenne 6poyHOBCKOTO JIBUKECHHUS.
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10.
11.
12.
13.

Ha6nronenune muddysun.

HabGnronenue siBineHuit cMauMBaHUs U KaWUTSIPHBIX SIBJICHUM.
HaGnronenue TermmoBoro pacimpeHust Tel.

N3meHenue naBiieHus ra3a Mnpyu U3MEHEHHH oO0bEMa M HarpeBaHUU WIIU
OXJIAXKICHHH.

[IpaBuia u3sMepeHus: TEMIIEPATYPHI.

Buae! Tenonepenayn.

OxJtaxkieHue Npu COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiiieHuU paOOThl BHEITHUMHU CUIIAMHU.
CpaBHEHHE TEMIOEMKOCTEN Pa3IUYHbIX BEILIECTB.
HaOmronenne kumnenus.

Hab6nroeHue nocTostHCTBA TEMIEPATYPhI MPU TUTABIICHUH.
Moaeny TEeIIOBbIX ABUTATEIICH.

Jlabopamopnwie pabomot u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThl MO 0OHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MTPUTSKEHUS.
OnBITHI IO BEIPAIMBAHUIO KPUCTAILIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel 110 HAOMIOJEHUIO TEIJIOBOIO PACIIMPEHUS ra3oB, XKUAKOCTEH U
TBEPABIX TEII.

OnpeneneHue 1aBleHUs BO3AyXa B OalJIOHE IIIpUIIA.

OneITHl, JEMOHCTPUPYIOIIME 3aBHCHUMOCTb JIaBJICHHSI BO3QyXa OT €ro
00bEMa M HArpeBaHUs WA OXJIAXKACHHUS.

[TpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJTMHBI CTOJOMKA KUJIKOCTH
B TEPMOMETPUYECKOMN TpyOKE OT TeMIEepaTyphl.

HabGmonenne wW3MeHEeHMsT BHYTPEHHEW SHEprud Telna B pe3yJibTaTe
TEIUIONEepe auu U pabOThl BHEIIHUX CHJL.

HccnenoBanue siBIeHUS TEIIOOOMEHA MPU CMEUIMBAHUM XOJOTHOW M
ropsiueu BOJBI.

Onpenenenne  KOAM4YECTBAa  TEIUIOTHI, MOJYYEHHOIO  BOJAOW  IIpH
TEMI000MEHE C HArPEThIM METAITMYECKUM LIUIUHAPOM.

Onpenenenre yaeabHOM TEMIOEMKOCTH BELIECTBA.

Hccnenosanue npouecca NCIapeHusl.

Ornpenenenre OTHOCUTENIBHOM BIIaXKHOCTH BO3TyXa.

Onpenenenne yaenbHOM TEMIOTHI IJIABJIEHUS JIbIA.

Pa3znes 7. DiiekTpryecKre 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Tenl. J[Ba poaa >IEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apsbKeHHBIX  Ten. 3akoH KynmoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BETMYMHBI 3apS/I0B U PACCTOSHUS MEXKY T€JIaMu).

Onektpuueckoe mnoje. Hanpspk€HHOCTh anekTpuueckoro mnods. IIpuHomn
CYIEPIIO3ULIUU IIEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOgHMKM W JMAJIEKTPUKH. 3aKOH  COXPAaHEHUS
IIEKTPUYECKOTO 3apsija.

ONEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAaHUSA JJIEKTPUYECKOIO TOKA.
VICTOYHUKN MOCTOSHHOrO TOKA. JIEHCTBUS 3IIEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUYECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onextpuyeckasd nenb. Cuima Toka.  DIEKTPHUUECKOE  HANpSKEHHUE.
ConpoTHBIIEHHE MPOBOJHMKA. Y IEJIBHOE CONPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. llocimenoBaTenbHOe M mapallIeNIbBHOE  COCIMHEHHE
IIPOBOJHUKOB.

Pabota M MONIHOCTh »3JIEKTpUYECKOro Toka. 3akoH Jlxoyns—JleHna.
DneKkTpuyecKre Uenu U MOTpeOUTeNn dIEKTPUIECKON 3Heprun B ObiTy. KopoTkoe
3aMBbIKaHUE.

[locTostHHBIE ~ MarHWThl.  B3anMOJEHCTBHME  IMOCTOSIHHBIX ~ MarHHUTOB.
MaruauTHoe nosie. MarauTHOe 1noJie 3eMJIM M €r0 3Ha4€HHE JUIsl KU3HHU Ha 3eMIIe.
Omeir  Opcrena. MarauTHoe T1oJe  DJIEKTpUYECKOoro Toka. [IpumeHenue
AIIEKTPOMArHUTOB B TEXHUKE. /[€lICTBME MATHUTHOTO NOJISI HA ITPOBOJHUK C TOKOM.
DNEKTPOABUTATENb IOCTOSSHHOTO TOKAa. VICHOJB30BaHME AIIEKTPOJBUTATENECH B
TEXHUYECKUX YCTPOHWCTBAX U HA TPAHCIIOPTE.

Onbitel Dapanes. SABneHue 3neKTpoMarHuTHOW UHAYKIMU. [TpaBuio Jlenna.
DIJIEKTPOreHEPaTOP. Cnoco0bl MOy YEHUS AIEKTPUYECKOU DHEPTHH.
DNIEeKTPOCTaHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUU.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.
JIBa poza 31EKTPUUECKUX 3aps/I0B U B3aUMOJCICTBUE 3apSIKEHHBIX TEJL.
Y CTpOMCTBO U IEVCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKASI UHIYKLIHS.
3aKOH COXpPaHEHUs IEKTPUUECKUX 3apsSI0B.
[IpOoBOHUKY ¥ AUBTIEKTPUKH.
MopnenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.
M cTOYHUKY IOCTOSTHHOTO TOKA.
JIeHCTBHS DIIEKTPUUECKOIO TOKA.
. DNEKTPUYECKUHN TOK B )KUIKOCTH.
. I'a30BbIl pa3ps.
. I3MepeHune Cuibl TOKa aMIIEpMETPOM.
. I3MepeHune 31eKTprIecKOro HanpsiKEHUS BOJBbTMETPOM.
. Peocrar n MarasuH cOnpOTUBIICHUN.
. B3aumonencTere moCTOSHHBIX MATHATOB.
. MonenupoBaHue HEBO3MOKHOCTH Pa3/IeJICHUS MOJIOCOB MATHATA.
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17.
18.
19.
20.
21.
22.
23.
24,

25.

MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MArHUTOB.

OnbIT OpcTena.

MarsnuTtHoe 1oJie ToKa. DJIEKTPOMarHur.

JleficTBE MarHUTHOTO TIOJISI HA MPOBOJHUK C TOKOM.

DJIEKTPOJIBUTATEIb TIOCTOSTHHOTO TOKA.

Uccnenosanue SBiaeHUS 2IEKTPOMArHUTHON UHIYKIIUH.

OnbiThl @apajes.

3aBUCUMOCTh HAINpaBJICHUs] HHAYKIIMOHHOIO TOKa OT YCIOBHH €ro
BO3HHUKHOBEHHSL.

DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomot u onvimel.

1.

AL

10.
11.

12.

13.

14.

15.

16.

OnpITel 1O HAOMIOACHWIO DJIEKTPU3AIMN TEel WHAYKIHEW W TIpH
CONPUKOCHOBEHHH.

UccnenoBanue ACUCTBUS SJEKTPUUECKOTO TIOJII HA TMPOBOJHUKH U
JIDIIEKTPUKH.

COopka u mpoBepKa pabOoThI ANEKTPUUECKON 1IETH MTOCTOSTHHOTO TOKA.
N3mepenne u peryJimpoBaHue CUIIbI TOKA.

N3mepenue u peryimpoBaHue HApsHKEHUSI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYILIErO Yepe3 pPEe3UcTop, OT
COTIPOTHUBIICHUS PE3UCTOPA U HAPSKEHUS! HA PE3UCTOpE.

OnbITHI, JTEMOHCTPUPYIOIIIHE 3aBHCHUMOCTh AIIEKTPUYECKOTO
CONPOTHUBJICHUSI TPOBOJHUKA OT €ro JUIMHBI, IUIOL[AJAH IONEPEUHOTO
CEYEeHMS U MaTepuaa.

[IpoBepka mnpaBuiia CIIOXKEHUS HANPSXKEHUW NpH MOCIEI0BATEIHHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia i CHJIBI TOKa MPHU MapajuieIbHOM COEIUHEHUU
PE3UCTOPOB.

Onpenenenue padOThI AIEKTPUUECKOTO TOKA, MAYIIETO Yepe3 PE3UCTOP.
OmnpeneneHre MOUIHOCTH  3JEKTPUYECKOTO TOKA, BbIACNSEMONH Ha
pe3ucrope.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, UAYLIETO Yepe3 JaMIIOYKy, OT
HaIpsHKEHUS Ha HE.

Onpenenenue KII/] narpeBarernsi.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MATHUTOB.
N3ydyenre MarHMUTHOTO TIOJII  TOCTOSIHHBIX ~ MAarHWTOB TPH X
O0OBEIMHEHUH U Pa3JICIICHUH.

HccnenoBanue 1edcTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



17. ONBITBL, JIEMOHCTPUPYIOLIME 3aBUCUMOCTb CHJIbl  B3aUMOJIEHCTBHS
KaTyIIKd C TOKOM M MAarHuTa OT CHJIbI TOKa W HalpaBJICHUs TOKAa B
KaTyIlKe.

18. MI3yyeHue 1elicTBUSI MATHUTHOTO T10JIS1 HA IPOBOJHMK C TOKOM.

19. KoHCTpyHpoBaHue U n3yyeHue paboThl AJIEKTPOIBUTATEIIS.

20. M3mepenne KII/] anmexkTpoaBUraTenbHON yCTAaHOBKH.

21. OnBITBI IO MCCIEIOBAHUIO SIBIIEHUSA JJIEKTPOMAarHUTHOW WHIYKIIMH:
UCCJICIOBAHWE W3MEHECHHMM 3HAYCHUS W HANPABICHHUS HWHAYKIIMOHHOIO
TOKA.

9 KJIACC

Pa3nes 8. MexaHnuyeckue siBJICHUS.

Mexannueckoe aBwkeHHE. MarepuanpHasg Touyka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHMYECKOTO JBIKEHUS. PaBHOMEpHOE NPSIMOJIMHEWHOE
nerkeHue. HepaBHomepHoe npsiMonuHenHoe ABHkeHUE. CpenHsss U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JIBHKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMOJIMHEWHOE JBHKeHHe. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBHKEHHE MO OKpyxHocTu. llepuon u yactora oOpamieHus.
JIunelHas u yrioBas CKOPOCTH. L[eHTpoCTpeMUTENIbHOE YCKOPEHUE.

ITepsriit 3ak0oH HeroTona. Bropoit 3akoH Herorona. Tperuit 3akon HeroToHa.
[IpyHIMT CYTIEPITO3UIINU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: Cujla TPEHUS CKOJIbXKECHUS, CUila
TPEHUs MOKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSDKECTH W 3aKOH BCEMUPHOTO TATOTEHHS. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne ruianetr BOkpyr CoisHma. IlepBas kocMmuueckas CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHON TOukH. AOCONIOTHO TBEpIOe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LIeHTp TskecTH.

Nmnynsc tena. MIsMeHeHne mMmitysbca. IMImynbC cHilbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass paboTa U MOUIHOCTb. PaboTa cui TSXKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u pabotel. [loTeHunanbHast SHEPrus Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUS C:KATOU NPYKUHBI. KnuHetnueckas
sHeprus. TeopemMa O KMHETHYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPTHUH.

Jlemoncmpayuu.

1. HabmroneHne MexaHMUECKOTO ABMKEHUS Tela OTHOCUTEIBHO PAa3HBIX TET

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

CpaBHeHHME NyTe€d M TPAEKTOPUN ABMKEHUS OJHOIO M TOrO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHMS PSIMOJIMHENHOTO JBKEHUS.
Hccnenosanne npru3HakoB PaBHOYCKOPEHHOTO IBUKEHHS.

HabutoieHue 1BUKEHUS Tema 10 OKPYKHOCTH.

HabitoieHne MexaHu4ecKuX SIBJICHUM, IPOUCXOASINX B CUCTEME OTCUETA
«Tenmexka» 1npu €€ PaBHOMEPHOM M  YCKOPEHHOM  JBWKEHUU
OTHOCHUTENFHO KabuHeTa (GU3HKH.

3aBUCUMOCTb YCKOPEHHS Tella OT MACChl Tejla U JAEHCTBYIOUIEH HAa HETO
CHJIBI.

Habutoienue paBeHCTBa CUJI ITPU B3aUMOJIEHCTBUM TEIL.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHKEHHUU.

Ilepemaya nmmynbca npyu B3aNMOJECUCTBUY TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUHU TEIL.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJACUCTBHH.

CoxpaHeHHe UMITyJIbca MPU A0COIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HaOntonenue peakTUBHOTO JIBUKEHHSI.

CoxpaHeHre MEXaHUYECKOM SHEPTUH MTPU CBOOOTHOM MaICHHH.
CoxpaHeHrne MEXaHUYECKOM YHEPTUU NPH JIBUKEHUU TEJIA NIOJ IEUCTBUEM
PYKHUHBI.

Jlabopamopnwie padbomot u onvimol.

1.

KoncTpyupoBanue TpakTa [jisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JBIKCHUS IIAPUKA UITU TEJIEHKKH.

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUSI OpycKa WM JIBHYKCHUS
[IapyKa Mo HaKJIOHHOW IUIOCKOCTH.

OnpeneneHue yYCKOpEHHsI Tela MPU PAaBHOYCKOPEHHOM JABHMYKEHHH IO
HAKJIOHHOM TIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH TyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TIPH PaBHOYCKOPEHHOM JIBIDKCHHH 0e€3
HA4YaJbHOM CKOPOCTH IIyTH OTHOCSTCS Kak psii HEYETHBIX YHCEI, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHHU OJIUHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAaJILHOTO JaBJICHUS.

Omnpenenenre K03hHUITMEHTA TPSHUS CKOJBKCHHUS.

Ornpenenenue )KECTKOCTH MTPYKUHBI.

Onpenenenue paOOThl CUJIbI TPEHHS MPU PABHOMEPHOM JBMXKCHHUM Tela
10 TOPU30HTAIILHON MOBEPXHOCTH.



10. Ompenenienne  pabOTHl  CHJIBI  YIIPYTOCTH TIPU  TOABEME Tpy3a C
UCIIOJIb30BaHUEM HETIOIBHYKHOTO U TIOJABHUKHOTO OJIOKOB.

11. I3ydeHue 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3nen 9. Mexanuveckne KoJ1e0aHUsSI U BOJIHbBI.

KonebarenbHoe npmxenrne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUMN: TIEPHO/I,
4acToTa, aMIUIUTyJa. MaremMaTuuecKuil U IpY>KUHHBIM MasTHUKH. [IpeBparenue
SHEPIUM NPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxatomue — koneOaHus.  BeIHyxkzaeHHble — KoseOaHus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBolicTBa MexaHUYecKux BOJIH. [IpojosibHbBIE H
nonepeyHbie BOJHBL. J[TMHA BOJHBI W CKOPOCTh €€ PpachpoCTpaHCHHS.
MexaHnuecKkue BOJIHBI B TBEPJOM TEJE, CEICMUYECKUE BOTHBI.

3ByK. I'poMKOCTh 3Byka M BbicoTa TOHa. OTpaxeHue 3Byka. MH(pa3Byk u
VIIBTPa3BYK.

Jemoncmpauuu.

1. HaOmronmenuwe koJjieO0aHWM Tea IIOA AEHUCTBUEM CHIIBI TSDKECTH W CHIIBI
YIOPYTOCTH.

HaGnronenue kosiebanuil rpy3a Ha HUTH U Ha TIPYKUHE.

HaOntonenue BRIHYKICHHBIX KOJIEOAHUHM U pe30HaHCa.

PacnipocTpanenue mpo/10JIbHBIX U TIOTIEPEYHBIX BOJIH (Ha MOJICIIN).

Hab6nronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI PE30HAHC.

Jlabopamopnsie pabomot u onvimel.

1. OmpeneneHue YacTOThl W TEpHoja KoJieOaHUNW  MaTEeMaTUYECKOIo
MasiTHUKA.
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2. OmpeaesieHre 4acTOThI U ITeproa KoeOaHuit MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TIEPHO/1a KOJICOAHHH TIOIBEIIICHHOTO K HUTH
rpy3a OT IJUHBI HATH.
4. VccrnemoBaHre 3aBUCUMOCTH TEpHOAa KOJICOAaHUH NIPYKUHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBHUCHMOCTU TIEpHOJa KOJIeOAaHUM Tpy3a, MOJBEIICHHOTO K
HUTH, OT MacChI Tpy3a.
6. OmbITBI, JACMOHCTPHUPYIOIIME  3aBUCUMOCTh  TiepuoAa  KojeOaHui
PYXUHHOTO MasTHAKA OT MacChl rpy3a M )KECTKOCTH MPYKUHEI.
7. V3mepenue yckopeHusi CBOOOHOTO MaICHHS.
Paznen 10. DjekTpoMarHuTHoOE MoJjie U 3JIeKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHUTHOE  MOJIe.  DJEKTPOMarHuTHble  BOJHBL.  CBoiCTBa
AIEKTPOMAarHUTHBIX BOJH. [llkama sieKkTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMATHUTHBIX BOJIH JIJIS COTOBOM CBSI3H.



DnexkTpomMarHuTHas npupoga csera. CkopocTs cBeTa. BoaHoBBIE cBOMCTBa
CBETA.

Jlemoncmpayuu.

1. CBolicTBa SJIEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimel.

1. M3ydyeHue CBOWCTB SJCKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOWJIBHOTO

Tenedona.

Pa3znen 11. CBeTOBBIE sIBJIEHMS.

JlyueBass ~ mogmenb  ceera.  Mcrounuku — cBera.  I[IpsAmonunHeriHoe
pacnpoctpanenue cBera. 3atMenust ConnHna u Jlynsl. Otpaxenue ceta. [Lnockoe
3€pKaJI0. 3aKOH OTPAXKEHHUSI CBETA.

[Ipenomnenue cBera. 3akoH mpermomieHus cBeta. [lomHoe BHYTpeHHee
OoTpaxkeHHe cBeTa. lcronp3oBaHME TOJHOTO BHYTPEHHETO OTPAXKECHUS B
ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xonm myweit B JnmH3e. Onrtuyeckas cucrema (oroamnmapara,
MHKpPOCKONIa M Tejeckoma. [7a3 kak onTuyeckas cucrtema. biam3opykocTe u
JATbHO30PKOCTb.

Paznoxenue Oenoro cBera B crektp. Omnbitel HbtoroHa. Croxenue
CIEKTPAJIbHBIX LBETOB. J{Hcnepcus ceera.

Hemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300pakeHU# B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.

[Ipenomiienue ceera.

OnrTrueckuii CBETOBOJ.

Xox myueit B coOUparoiei JInH3e.

Xoq JIyde B pacCEeUBAIOLIEN JIMH3E.

[Tomyuenune n300pakeHUi C MOMOUIBIO JINH3.

[Ipunuun nevictBus poroannapara, MUKpPOCKOIA U TEIECKOIIA.

10. Mopens rmasa.

11. Paznoxenue 6e10ro cBETa B CIIEKTP.

12. [Tonydenue 6ey0ro cBeTa Mpu CI0KEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnsie padbomot u onvimel.

1. UccnenoBanue 3aBUCUMOCTH yrja OTPa)KEHUSI CBETOBOTO Jiyya OT yria
najcHusl.
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N3yuenune xapakTepuCTUK U300pakeHUs IPEAMETA B IIJIOCKOM 3epKalie.
3. HccnenoBanue 3aBUCMMOCTH yTIJia MIPEJIOMIIEHUSI CBETOBOTO JIyya OT yriia
MaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIO».



4. Tlomydenne n300paxeHUil C MOMOIIBIO0 COOMPAIOIIEH TUH3BIL.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI K ONTUYCCKOM CHITBI COOMpArOIeit
JIVH3BL.

6. OIMBITHI 110 PA3TOKEHUIO OEIOr0 CBETA B CIIEKTP.

OnpITHl O BOCHPUSTHIO IIBETA MPEAMETOB MPU UX HAOIIOJEHUU Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBantoBble ABJICHHA.

Omnsbitel Pesepdopaa u mmanerapHas moaenb aroma. Moaens atoma bopa.
Hcnyckanue u norsomeHue ceera aroMoM. KBanTel. JInHelyaTsie CIEKTpBI.

PanuoaktuBHOCTh. Anbda, Oeta- U raMma-uzinydeHus. CTpoeHrne aTOMHOIO
anpa. HykionHas wMogens atomMHoro sapa. HWM3ortombl. PaamoakTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apAJOBOTO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX siaep. CBsA3p Macchl W SHEpruu. Peakuuw cuHTE3a U
nenenud saep. Ucrounuku 3aeprun CosHIa U 3BE3I.

Anepnas sHepreTuka. JleWCTBUA pPaAUOAKTUBHBIX HU3IIYYECHUN HA IKHUBBIC
OpraHU3MBbl.

Jemoncmpauuu.

1. CHeKTpbl U3IIy4YEHUS U TOTJIOIICHHUS.

2. CrnexTpsl pa3iIMyHbIX a30B.

3. Cnektp BOAoOpoaa.

4. HabmoneHnue TpekoB B kamepe Bunbcona.

5. Pabora cuéTunka MOHU3UPYIOMINX U3ITy4YEHUH.

6. Perucrtpanus nzinydeHus IpUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopnsie padbomot u onvimol.

1. HaOmroneHue CrIOMIHbBIX U TUHEWYATHIX CIIEKTPOB U3TYyUYCHUSI.

2. HccnegoBaHue TPEKOB: M3MEPEHUE HHEPTUU YACTULBI 110 TOPMO3ZHOMY

yTH (110 ¢oTorpadusim).

3. M3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBbHO-0000 AU MOAYJIb.

[ToBTOpUTENHEHO-0000MAOIINI MOy MPEIHA3HAYEH ISl CUCTEMATU3AINH
U 0000IIeHUsT MPEIMETHOTO  COJAEpKaHUS W ONbITa  JEATEIbHOCTH,
NPpUOOPETEHHOTO MPU U3YUCHHUH BCEro Kypca (DU3MKH, a TaKXKe JJis MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »JK3aMeHy 10 (u3uke maia 0oO0ydarommxcs,
BBIOpABIIMX ATOT Y4EOHBII IpeaAMET.

[Ipy U3ydyeHUU JAHHOTO MOMAYJSl PEaTU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJIbI
JeSATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CIeurnBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  oOyudeHus, Gopmupyercs
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCIIECIOBAHUSA



SBIICHUN TPHUPOAbI U TEXHHUKHU, OBJIAJECHUE YMEHUSIMH OOBICHATH (PU3HUECKUE
SABJICHUS, NPUMEHSSA IIOJyYEHHbIC 3HAHWA, pelarbh 3aJayd, B TOM YHCIIE
Ka4EeCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.
[IpyHUIMNIMATBEHO AEATEIIBHOCTHBIA XapaKTep JAaHHOIO pasjeia pean3yercs
32 CY€T TOro, 4Yro OOy4YallIHecs BBINOIHIIOT 3aJaHusd, B KOTOPBIX UM
IIPEIIaracTCs:
Ha OCHOBE IIOJIyYEHHBIX 3HAHUN pacro3HaBaTb M HAYyYHO OOBACHATH
busnyeckue SBICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METO/Ibl HCCIIEOBAaHUSI (PU3MUECKUX SIBICHUH, B TOM
YycIie IS IPOBEPKU THIIOTE3 U MOJIYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAy4YHbIE OCHOBBI HanOOJee Ba)XHbIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIPUMED, MTPAKTUYECKOTO UCIIOJIB30BAHUS PA3JIMYHBIX NCTOYHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPAILCHUS U COXPAHECHMS BCEX M3BECTHBIX BHUJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue (pu3mku Ha ypoBHE OCHOBHOI'O 00IIET0 0Opa3oBaHUsI HAIIPaBJICHO

Ha JIOCTH)KEHHE JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pE3yJIbTaTOB.

B pe3ynbrare n3yuenus UMK Ha YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHMs

y oOyuaromerocsi 0yayT cpopMUpoBaHbI CIASAYIOUINE JIUYHOCTHBIE PE3ylIbTaThl B
YacTu:

1) naTpHOTHYECKOT0 BOCTIMTAHMSA:

- IPOSIBJICHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOU
(u3nUecKol HayKH;

- IEHHOCTHOE OTHOIIIEHUE K IOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB,

2) rpa:kIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJI€HUU OOLIECTBEHHO 3HAYNMBbIX U
ATUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN
buzukwy;

- OCO3HAaHHWE BAXXHOCTU MOPAIBHO-ITUYECKUX NPUHILHIIOB B JIESITEIBHOCTH
Y4EHOT0;

3) 3CTeTHYECKOr0 BOCITUTAHUSI:

- BOCIIPHUSTHE CTETUYECKMX KauyecTB (PU3NYECKOW HayKu: €€ rapMOHUYHOI'O
OCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT' 0 TIO3HAHMSI:

- OCO3HaHHWE IIEHHOCTH (U3NYECKOM HayKM Kak MOIIHOIO HHCTPyMEHTa
[IO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHMM, BAKHEWIIEH COCTaBIISIIOIIEH
KYJIBTYPBI;

- pa3BUTHE HAy4yHOH JI00O03HATENBHOCTH, MHTEpPECa K HCCIIEJ0BATENbCKON
NESTENIbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aronosry4yus:

- OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpaza KU3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BAXKHOCTH TNpaBUJ O€30MacHOro TOBEJIEHHUS Ha
TPaHCIIOPTE, HA JOpPOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX YCIIOBUSX;

- c(OpMUPOBAHHOCTh HaBbIKa pedIieKcuM, TPU3HAHME CBOETO IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) Tpy10BOT0 BOCTIMTAHUSI:

- aKTUBHOE y4yacTH€ B PEUICHUU NPAKTUYECKUX 3a/ady (B paMKax CEMbH,
o0pa3oBaTeNnbHON OpraHu3allM, Tropoja, Kpasi) TEXHOJOTUYECKOH U



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIMX B TOM 4HCIE U (PUIUUECKHUX
3HAHUM;

e - HHTEpEC K MPAKTHUYECKOMY M3YUECHHIO MPodeccuii, CBI3aHHBIX C (PU3UKOIA;

e 7)3IKOJOTMYECKOT0 BOCIIMTAHUS:

e - OpPHEHTALUA HA NPUMEHEHUE (PU3NYECKUX 3HAHUW U1 pElICHUs 3aqad B
o0JacTh OKpY’Karolleld Ccpelbl, [UIAHUPOBAHUS IIOCTYNIKOB M OLEHKU HX
BO3MO>KHBIX MTOCJIEJICTBHUI JIJIs1 OKPY>KaIOILEH CPEeIbl;

e - OCO3HaHME TJ00ATHLHOTO XapaKTepa IKOJOTUYECKUX MpoOJieM M MyTed HX

pEIIeHNUS;

e 8) aganTanuuM K M3MEHAIOIIUMCH YCIOBHSIM COLUAJBHON W NPHUPOAHOM
cpenbl:

e - MOTPEOHOCTh BO B3aUMOJACHCTBUU IpPU BBINOJHEHUU HCCIEAOBAHUN U
MPOEKTOB (PU3UYECKON HAIPaBIECHHOCTH, OTKPBITOCTh OINBITY M 3HAHUSAM
APYTHX;

e - TIOBBIIEHWE YPOBHSA CBOEM KOMIIETEHTHOCTHM Y€pe3 IPAKTUYECKYIO
NESTENIBHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeH, OHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

e - OCO3HaHME ACPUIUTOB COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH B o0jacTu
buzukwy;

e - IUIAHUPOBAHHME CBOETO0 pPAa3BUTUA B MNPUOOPETEHUHM HOBBIX (PUINYECKHUX
3HAHUM;

e - CTpEMJICHHE aHAJIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIbI, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE€ C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e - OLEHKAa CBOMX JCHUCTBHH C Y4YETOM BIIMSIHUS Ha OKpPYXKAlOLIylH Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATbBI

B pesynbrate ocBOeHHs HporpaMMmbl MO (PU3MKE HAa YpPOBHE OCHOBHOIO
oO1ero o0pa3oBanus y o0ydaromierocsi OyayT copMUpOBaHEI MeTaNpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TI03HABATEIIbHBIC YHUBEPCALHBIC yIeOHbIC NCHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCalbHbIC  Y4YCOHBIC  JCHCTBHS,  pEryJISTHBHBIC
YHHBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHbIC YUeOHbIE NeiHCTBUA

Bba3oBble JJornueckue a1eiicTBUA:
e BBUIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIC TMPU3HAKK OOBEKTOB
(stBIEHUN);



yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALIUUA, OCHOBAHUS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTHU U MIPOTUBOPEUHS B pacCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISBJISITH TIPUYMHHO-CJICACTBEHHBIC CBS3M TMPH W3YYCHUH (PU3NUCCKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJABI C MCIIOIH30BAHUEM JIEAYKTUBHBIX
U WHIYKTHBHBIX YMO3AKJIIOUCHUH, BBIIBUTATh TUTIOTE3Bl O B3aHMMOCBS3SX
(bU3UYECKUX BEIINYHH;

CaMOCTOSITENIFHO BBIOMpaTh CHOCOO perieHus y4yeOHoW (dusmueckon
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOpP Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareibCKue AeiicTBHA.

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MMO3HAHMS;
MPOBOJAUTH MO CAMOCTOSITEIbHO COCTABJIICHHOMY IUIAHY OIBIT, HECIOKHBIN
bu3MUecKuil IKCIIEPUMEHT, HEOOJBINOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUSI,

OIICHMBATh HA MPUMEHHUMOCTh M JOCTOBEPHOCTh HH(OpMAaIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHHSI U BBIBOJBI IO PE3yJbTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JajbHEWIee pa3BUTHE  (DUINIECKUX
MPOIIECCOB, a TAKKE BBIJIBUTATh MPEANOI0XKEHUS 00 UX PAa3BUTUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undgopmanueii:

IPUMEHSATH Pa3IMYHbIE METOJbI, HHCTPYMEHTBI U 3aIIPOCHI IIPHU MOUCKE U
orOope MHPOPMALMHM WIM JAHHBIX C YYETOM MPEIOKEHHON y4uyeOHOM
dbuznyeckoii 3a1a4u;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAIUIO
pa3IMyYHBIX BUAOB U (OPM MpE/ICTaBICHMUS,

CaMOCTOATENbHO  BBIOMpATh ONTUMAJIbHYIO (OpPMY  MPEACTABICHHUS
uHpopMalMu W WUIIOCTPUPOBATh pElIaeMble 3aJadd  HECIOKHBIMU
CXeMaMmH, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE yHUBEPCAJIbHbIE YYeOHbIe AeiicTBUS:

B XOJIe OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT ¥ IPOEKTOB 3aJ1aBaTh BOIPOCHI IO CYIIECTBY 00CYK/IaeMON TEMbI U
BBICKA3bIBaTh WJCH, HAIICIICHHBIC Ha PEIICHHWE 3aJa4d W IOJCpKaHUE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COTMOCTABJIATh CBOW CYXICHHUS C CYXACHUSIMH JPYTHMX YYaCTHHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;



BBIPA)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX U MUCBMEHHBIX TEKCTaX;
MyOJIMYHO MIPECTABISTH PE3YIIBTAThI BHIIOJTHEHHOTO (PU3UIECKOTO OIBITa
(PKCIIEpUMEHTA, UCCIIEeIOBAHHS, TIPOCKTA);

NOHUMATh W WCIOJIB30BaTh  MPEUMYIIECTBA  KOMaHIHOW U
WHIUBHyaTbHOW pabOThI TpPHU PEHICHUU KOHKPETHOW (hU3UUeCcKOn
poOIIEMBL;

NPUHUMATPH IIEJTH COBMECTHOW JIESTEILHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no e€ IOCTIKEHMIO: PpaCIpeleNsiTh pPOoid, OOCYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, IOCTUTAsl KAUECTBEHHOTO pe3ysbTaTa Io
CBOEMY HANpaBJICHUIO M KOOPAMHUPYS CBOM JEHCTBHS C JPYTHMHU
YJIeHAMH KOMaH/Ibl,

OLICHMBATh KA4eCTBO CBOETO BKJJa B OOIIMH MPOAYKT MO KPHUTEPHUSIM,
CaMOCTOSTENILHO C(HOPMYITHMPOBAHHBIM YUACTHUKAMH B3aHMO/ICHCTBHSL.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEe Y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH NMPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYyalUsX, TPEOYIOIIUX
JUISL pelieHus] PU3NYECKUX 3HaAHU;

OPUEHTUPOBAThCS B  PAJNIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DPELIEHUS B TpYMIE, NPUHATHE pElleHUM
TpYHIoH);

CaMOCTOATENbHO COCTABJIAThH aJTOPUTM pElIeHUs (PU3UUECKOM 3a/1auu UTu
IUTAHAa MCCIICOBAHUA C Y4ETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pEICHUM;
JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.

CﬂMOKOHTpOJIb, AMOIUOHAJIbHBbIN MHTEJJIEKT:

J1laBaTh aJICKBATHYIO OLICHKY CUTYyallMu U NIPEIaraTh IJIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIDKCHUS  (HEJIOCTHUKEHHUS) PE3yJbTaTOB
NeSATeTLHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JCATEILHOCTh (B TOM YHCII€ B XOJ BBITIOJTHEHUS
(GU3UYECKOTO  HCCIICIOBAaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENCTB, W3MEHUBIIUXCS CUTYyalllii, yCTAHOBIIEHHBIX OIINUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIIN U YCIOBUSIM;

CTaBUTh c€0s HA MECTO JAPYroro 4ejoBeKa B XOJE CIOpa WU JUCKYCCUU
Ha HAyYHYIO TeMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYIroro;
MpU3HaBaTh CBOE MPABO Ha ONIMOKY MpHU pelleHnH HGU3NIECKUX 3a/1au WU
B YTBEPXKIACHHUIX HA HAYYHBIC TEMbI U TAKOE K€ MTPABO JIPYTOro.



NNPEAMETHBIE PE3YJIbTATBI

K xonIy 00yueHus B 7 Kjiacce IpeIMETHBIE PE3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMCHHUIA:

UCIIOJIb30BaTh  MOHSATHS:  (U3MYECKME U  XUMHUYECKUE  SIBJICHUA,
HaOJI0ICHUE, SKCIIEPUMEHT, MOJEJNb, TUIIOTE3a, €AUHUIBI (DU3NYECKUX
BEJIMYMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE [BIDKCHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSIMOJIMHEMHOE), TPACKTOpHUs, PaBHOJACHCTBYOIIAs
cwia,  gedopmamus  (ympyras, — IUIacTH4YecKasi),  HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh sBieHus (Auddy3us, TEIIOBOE IBUKEHHE YacTHUI[ BEIIECTBA,
paBHOMEPHOE  JIBIDKEHUE, HEPAaBHOMEpPHOE  JBIDKCHHE,  HWHEPIUA,
B3aMMOJICHCTBUE TEJ, PABHOBECHUE TBEPIBIX TEJI C 3aKPEIUIEHHOW OCHIO
BpalleHus, INepenaya AaBiCHUS TBEPABIMU TeNaMH, KUAKOCTSIMU U
razamu, arMocepHoe JaBieHUE, IUIaBaHUE TeEJ, MPEBPAIICHUS
MEXaHUYECKON SHEPTrUH) MO OINMMCAHUIO WX XapaKTEPHBIX CBOWCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NUECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBJICHUE U3YyYEHHBIX (U3MYECKUX  SBJICHUA B
OKpYXalollleM MHpEe, B TOM YHCIIEe (U3NYECKUE SBJICHUS B TPHUPOJE:
MPUMEPHI JIBMKCHHUS C Pa3IMYHBIMA CKOPOCTSIMHU B JKMBOW W HEKHBOU
NpUpoje, ACHUCTBHE CHJIBI TPEHUS B TIPUPOJAE W TEXHUKE, BIIHMSHHUC
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHW3M, IJIaBaHUE PbIO, phluaru B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOJAUTH MPAKTHUECKYIO 3a/a4y B Y4eOHYIO,
BBIICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3YYCHHBIC CBOMCTBA Tel M (PU3UUYECKUE SIBJIICHUS, UCIIOIB3YS
dbuznyeckre BEJIMYMHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpeMs,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSXKECTH, BEC
Tella, Cuja TpEeHHUs, JAaBlieHue (TBEPAOTO Teja, JKUAKOCTH, Ta3a),
BBITAJIKMBAIOIIAs] CUJIA, MEXaHW4YecKas paboTa, MOIIHOCTh, TJICYO CHJIBI,
MOMEHT CWbl, KOI(P(OUIIMEHT TMOJE3HOr0 JEHCTBUS MEXaHH3MOB,
KHHETHYCCKass W TOTCHI[MANbHAS SHEPrus), NMPH ONMUCAHWUU IPABHIILHO
TPaKkTOBaTh  (U3MYECKHH  CMBIC  HWCIOJNB3YEMBIX  BCJIMYMH, HX
0003HaueHNs W CNUHMIBI (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTNE JAHHYIO (PU3NYECKYIO BEJIMYHMHY C JAPYTHMMH BEIUYMHAMH,
CTPOUTH I'papUKu U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYMH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (U3WYECKHUE SBICHUS U IPOIIECCHI,
UCIIOJIb3Ysl TIpaBujia CIOKEHUs cuil (BAOJb OAHOW mpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, MpaBuiIo paBHOBecHUs pbiuara (610ka),



«30JI0TO€ TPABUJIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOU
OHEPruv, MpPHU HTOM JaBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA U
3allMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE€ CHUTyallUd MPaKTUKOOPUEHTUPOBAHHOIO XapakTepa:
BBISIBIIATh NTPUYMHHO-CJICACTBEHHBIC CBSI3HU, CTPOUTHh OOBsICHEHHE U3 1—2
JIOTHYECKHX IIIaroB ¢ OMOpoil Ha 1-2 M3Yy4YEHHBIX CBOMCTBa (PU3MUECKHUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIU 3aKOHOMEPHOCTH;

pemars pacy€THblE 3a7aud B 1—2 JEWCTBUA, HCIOJB3YS 3aKOHBI M
dbopmyIbl, CBs3bIBatONIME (PU3WYECKUE BEIMYHMHBI: HAa OCHOBE aHAlM3a
YCIIOBHS 33/1a4d 3alUCHIBATh KPATKOE yCIIOBUE, MOJICTABIATH (DU3NUYECKUE
BEJIMYMHBI B (DOPMYJIbl M MPOBOJAUTH PACUEThl, HaXOAUTh CIPABOYHBIC
JTaHHbIE, HEOOXOIUMBIE Ui pEUICHUs 3a/1ad, OLIEHUBATh PEATMCTHYHOCTh
MOJIy4YeHHOU (PU3NYECKON BETUUNHBI;

pacro3HaBaTh NPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh TMPU MOMOIIU
(U3HYECKUX METOJIOB, B OIMCAHUU UCCIEAOBAHUS BBIIACISATH IPOBEPIEMOE
NpeanojoxkeHue  (TMUmoresy),  pa3nuyaTb W UHTEPHPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HaXOJUTh OIIMOKM B XOJAE OINbITA, JIeJaTh
BBIBO/IBI T10 €T0 pe3yJibTaTaM;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBHYECKUX SBJICHUNA WM
buznyecKux CBOIICTB TEJL: dbopmyHpoBaTh MIPOBEPSIEMBIEC
MPEANOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEJI0KEHHOTO 000PYI0BaHNUS,
3aMKChIBATh XOJ1 ONBITA U (DOPMYIUPOBATH BHIBOJIBI;

BBITIOIHATDh MPSIMbIE U3MEPEHHUs PACCTOSIHUSA, BPEMEHM, MaccChl TeJa,
o0béMa, CHUIBI W TEMIEpaTypbl C MCHOJb30BAaHUEM aHAJOTOBBIX H
M(POBBIX TMPUOOPOB, 3aMUCHIBATH IIOKa3aHUS MPUOOPOB C YyUETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHUI;

MIPOBOJUTH UCCJICIOBAHUE 3aBUCUMOCTH OJHON (PU3MUECKON BEJIMYUHBI OT
JIPYyrol ¢ HCMOJIb30BAHUEM TIPSMBIX HU3MEPEHUN (3aBUCUMOCTH TYTH
PAaBHOMEpPHO JABWXKYIIETOCS Tela OT BPEMEHM [IBXKEHUSI Teja, CHUJIbI
TPEHUS CKOJIBKEHHS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te
Y HE3aBUCUMOCTH CUJIbI TPEHUS OT IO COPUKOCHOBEHUS TEJN, CHIIbI
YOPYTrOCTH OT YJIJIMHEHUS TPY>KUHBI, BHITAJIKUBAIOIIEH CUJIBI OT 00bEMa
MOTPYKEHHOM YaCTU TeJla U OT IUVIOTHOCTH KUJIKOCTH, €€ HE3aBUCHUMOCTH
OT TJIOTHOCTH TeJia, OT TIyOWMHBI, HA KOTOPYIO TIOTPY>KEHO TEJIO, YCIOBUI
TJIaBaHUs TEJ, YCIOBUW paBHOBECHsI pblyara u OJIOKOB), y4aCTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO UCCJENOBaHMS, CcOOUpaTh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIeAys MNPEeNJIOKEHHOMY IUIaHy, (PUKCUpPOBATH
pE3yNbTAaThl MOTYYECHHOW 3aBHUCHUMOCTH (PU3MYECKHX BEIIMYUH B BHJIC



MPEIOKEHHBIX TaOMUIl W TpauKOB, AeNaTh BBIBOJLI MO PE3yJIbTaTam
UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUsS (DU3NYSCKUX BEIMYUH (TJIOTHOCTh
BEIIECTBA JKUIKOCTM W TBEPIOTO TeNa, CHUJla TPEHUS CKOJIbKEHUS,
JABJICHUE  BO3/AyXa, BbITAJKUBAIONIAs  CHJIA, JICUCTBYIOIIAs  Ha
NOTPY>KEHHOE B JKUJKOCTh TeJlO, KOI(PPUIMEHT TMOJIE3HOTO NeUCTBUS
NPOCTBIX MEXaHU3MOB), CIEeIysl NPEAJOKEHHOW HWHCTPYKIUU: TPU
BBITIOJITHCHUH W3MEPEHHUN COOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBIYHCIIATHh 3HAYCHUE HCKOMOW BEJIMYNHBI,

COOJII0/IaTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1abopaToOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIIMIBI ACHCTBUS MPHUOOPOB M TEXHUYECKUX YCTPONCTB:
BECBl, TEPMOMETp, JTWHAMOMETp, COOONIAIOIIUECS COCYyHbl, OapomeTp,
phIvuar, MOBMKHBIN M HETIOABKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepU30BaTh TMPUHIMIMBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOPOM HA HUX OMUcaHud (B TOM 4YHUCIE:
MOAIIUITHAKN, YCTPOHWCTBO BOJONPOBOJA, THAPABIMYECKHA IIpecc,
MaHOMETp, BEICOTOMEP, OPIITHEBON HACOC, ApEOMETP ), UCTIOIB3YsI 3HAHUS
O CBOMCTBaxX (PpU3UUYECKHUX SBJICHUN M HEOOXOJMMBbIE (DU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOAUTH  NpPUMEpPhl  (HAXOAUTh  WHOOpPMAIMIO O  MpPUMEpax)
MPAKTUYECKOTO HWCIIOIb30BaHMs (U3MYECKUX 3HAHWW B TIOBCEIHEBHOM
KU3HU 11 obecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHECHHS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEJCHHSI B OKPY KaloLLEeH Cpeie;

OCYUIECTBJISATh OTOOpP HCTOYHMKOB HHpopmauuu B MHTepHere B
COOTBETCTBHUH C 33JJaHHBIM MMOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIIUXCSI
3HAHMM ® TyTEM CpPaBHCHHMS PA3JIMYHBIX HCTOYHUKOB BBIJCIATH
uH(pOpMaIUIO, KOTOpas SIBJISETCS MPOTHBOPEUYMBONM WIIM MOXKET OBITh
HEJI0CTOBEPHOM;

WCITOJIB30BAaTh MPHU BBITTOJTHCHUHM yUCOHBIX 3aJaHUN HAYIHO-TIOMYJIIPHYIO
auTepatypy  (Qu3MYecKoro cojieprkaHHs, CIPAaBOYHBIE MaTepUabl,
pecypcbl cetu HTEepHET, BiaieTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/7aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIC W YCTHBIE COOOINCHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COJEPIKAHUS, B TOM
yycie NMyOJu4HO JeNaTh KpaTKue COOOIIEHHS O pe3yJibTaTax MPOEKTOB
WIM Y4yeOHBIX HCCIEJOBaHUM, MNpPU H3TOM TIPAMOTHO UCIOJIb30BATh



U3YYCHHBI TOHATUHWHBIN ammapat Kypca (U3HKH, CONPOBOXKIAThH
BBICTYIICHUE ITPE3CHTALNEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECAOBAaHUN pPACHPEEIATh
OOSI3aHHOCTH B TpPYIIIIE B COOTBETCTBUU C TOCTaBJICHHBIMHU 3a/JadyamMi,
CIICIUTHh 34 BBINOJIHECHUEM IIJaHA JCHCTBUM, aJEeKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTh  IPYIIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHCHHE OKPYKAFOIIUX.

K xonIy 00yueHus B 8 Kj1acce mpeIMeTHBIE PE3yJIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:

MCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJICKYJI, arPETaTHBIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMYECKUE U
aMmopdHbIe TeNla, HACHIIIEHHBIH W HEHACHIIMICHHBINM Tap, BIAXXHOCTb
BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSS DJHEPrus, TEIUIOBOM JIBUTATEllb,
AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, JIIEKTPUUECKOE T0JIE, TPOBOIHUKH
Y IUBJIEKTPUKH, TIOCTOSHHBIN 3JICKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pa3nuyath SBJICHUS (TEIUIOBOE pacIIMpeHHEe M CKaTHe, Teruionepeaaya,
TEIJIOBOE PAaBHOBECHE, CMAUMBAHUE, KANWUISIPHBIE SIBIICHUS, UCIIAPEHHUE,
KOHJICHCAIlusl, IUIaBJICHUE, KpUCTAJUIM3alus (OTBEpJ/IeBaHUE), KUIICHHUE,
Terjonepeaaya (TETUIONIPOBOHOCT, KOHBEKIIUS, H3JIyUYCHHE),
AJICKTPU3ALUS TEJ, B3aUMOJCUCTBUE 3apsIOB, JICHCTBUS IJIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKaHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAST UHIYKIIHS)
M0 ONHUCAHUI0 UX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIbBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYCHHBIX  (PU3HYECKUX  SBICHHH B
OKpY’)KalollleM MHUpE, B TOM 4Yucje (U3NUecKue SBJICHUS B MPUPO/IE:
MMOBEPXHOCTHOE HATXKEHWE W KaNWULSIPHBIE SABJICHUS B MOPUPOJE,
KpUCTaJUIbl B mpupoiae, usnydeHue ConHIa, 3aMep3aHhe BOIJOEMOB,
MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, HHES, CHETa, dJICKTPUICCKUE
SBJICHUS B aTMocdepe, dJISKTPHYECTBO YKHUBBIX OPraHU3MOB, MArHUTHOE
nosie 3emuu, Jpedd MoJIFOCOB, POJib MAarHUTHOTO TOJS JJISL JKM3HU Ha
3emJie, OJISIPHOE CUSAHUE, TTPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 3a/1a4y B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBONCTBA (MPHU3HAKH) (PU3UUYECKHUX
SIBIICHU;

ONMKCHIBATh M3yUYCHHBIE CBOMCTBA Tel M (PU3UUECKHUE SBJICHUS, UCIIOJIB3YSI
bu3nUecKue BETMYUHBI (TeMIlepaTypa, BHYTPEHHSIS SHEPTHsl, KOJIMIECTBO
TEIUIOTHI, yJEJIbHAA TEIUIOEMKOCTh BEILECTBA, YyHEJIbHAs TEIJIOTa
IJIaBJICHUsI, YyJENIbHAs TEIUIoTa MapooOpa3oBaHMs, yiAelbHAs TEIIoTa
CropaHusi TOIUIMBA, KOY(PGUIIMEHT TIOJNE3HOTO JCHCTBUA TEIUIOBOU



MAIllMHbI, OTHOCUTEJIBHAsI BIIAXKHOCTb BO31yXa, JJIEKTPUYECKUHN 3apsih,
Cuja TOKa, JJIEKTPUYECKOE HAIPSIKEHHUE, COMPOTHUBJIIECHUE IPOBOJHUKA,
yAeIbHOE  CONPOTUBIEHHWE  BellecTBa, paboTa W MOIIHOCTh
ANEKTPUYECKOTO  TOKAa), TMpPH OMNHCAHWUU TMPABUIBHO  TPAKTOBATh
(bu3nYECKUt CMBICT KCIOJIb3YEMbIX BEJIWYMH, 0003HAUEHUS U €IUHUIIBI
bu3nyeCKUX BEIWYUH, HAXOAUTh (DOPMYIBI, CBSA3BIBAIOIIME JaHHYIO
GU3MYECKyI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TrpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBIECHUS U MPOIECCHI,
UCIIOJIb3Yys. OCHOBHBIE IOJIOKEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPHUH
CTPOEHHUS BEIIECTBa, MPUHLHUI CYNEPHO3UIUHU MMOoJIed (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsiaa, 3akoH OMa JJid ydacTKa LEeNu, 3aKOH
Jxoynsa—JleHna, 3akOH COXpaHEHMS JHEPIWM, IIPU OSTOM JaBaTh
CIIOBECHYIO (hOpPMYJIHMPOBKY 3aKOHa M 3allMChIBaTh €ro0 MaTeMaTH4eCKOe
BBIPAKCHHE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBAa TE€J, B TOM YHCIE U B
KOHTEKCTE CHUTYyallul NPaKTHKOOPHUEHTUPOBAHHOTO XapakKTepa: BBISABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHUE U3 1—2 JTOrMYecKux
IaroB ¢ omnopoil Ha 1-2 H3y4YEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUIA,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

peuate pacy€THhIE 3aJaud B 2—3 JIEUCTBUS, MCIIOJB3Ys 3aKOHBI H
dbopmyIibl, CBs3BIBAIOIIME (PU3MUECKHME BEJIWYMHBI: HA OCHOBE aHaJIM3a
YCJIOBUSl 3a/1aud 3alUChIBATh KPATKOE YCJIOBHE, BBISBISATH HEIOCTATOK
JMAHHBIX JUJISi  pEIIeHHs] 3aJadd, BbIOMpATh 3aKOHBI U (OPMYJIBI,
HEoOXoauMble JUIsl €€ peleHusi, NPOBOAUTh PAcU€Thl M CpPaBHUBATh
MOJIyYeHHOE 3HaU€HHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh MpPU MOMOILIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHE HWCCIEIOBaHUS, BBLICIATH
IIPOBEPSAEMOE  IPEAIIOJNIOKEHUE, OLEHMBATh IPABWIBHOCTh IMOPsIKA
IIPOBEJCHUSI HCCIIENOBAHUs, A€IaTh BBIBOIBI;

MPOBOJUTH OMBITHI 1O HAOMIOACHUIO (UBUYECKUX SBICHUN WA
(bu3MYecKUX CBOMCTB TeN (KaUJUISIPHBIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS
BO3J/lyXa OT ero o0bEMa, TeMIEPATyphl, CKOPOCTH IpoOIiecca OCThIBAaHUS U
HarpeBaHusi MPU M3IYYCHUH OT LBETa H3Iy4arolieil (MOrIoNarolei)
ITIOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOABI OT TEMIIEPATYPbI KUIKOCTH U
IUIOIIAAA €€ TIOBEPXHOCTH, DJIEKTPU3alMs Tel W B3aUMOACHCTBHE
ANEKTPUYECKUX 3apsAlIOB, B3aWMMOJEWCTBUE TIOCTOSHHBIX MArHHUTOB,
BU3yaJIM3allisl MArHUTHBIX IIOJIEH IOCTOSIHHBIX MArHHUTOB, JI€WCTBUS
MAarHuTHOTO IIOJII Ha IPOBOAHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHWTA,



CBOMCTBA DJIEKTPOABUTATENII TIOCTOSHHOTO TOKa): (opmymupoBaTh
poBepsieMbIC MPEATOI0KEHHS, COOUPATh YCTAHOBKY W3 IMPEAJI0KEHHOTO
000pyIOBaHUs, OMUCHIBATH X0/ OTBITa U (DOPMYJIUPOBATH BHIBOJIBI;
BBITIOJHATh ~ MPSMBIE  W3MEPEHHUS  TEeMIepaTypbl, OTHOCHTEIHHOU
BJIQKHOCTH BO3MlyXa, CHUJbI TOKa, HANpPSDKEHUS C HCIOJIb30BaHUEM
aHAJIOTOBBIX TPHOOPOB M JATYMKOB (DU3UUYCCKUX BEIMYHMH, CPAaBHUBATH
pEe3yAbTaThl UBMEPEHUN ¢ YUETOM 3aJJaHHON a0COMIOTHOM MOTPEIIHOCTH;
IIPOBO/IUTH MCCIIEAOBAHNE 3aBUCUIMOCTH OJHOHN (DU3MUECKON BETUYHHBI OT
Ipyrod ¢  UCIHONb30BaHWEM TPSIMBIX H3MEpPEHHUH  (3aBHCHUMOCTH
COTPOTHUBJICHUSI TPOBOJHUKA OT €ro [UIMHBI, IUIOMIATH TOTEPEYHOTO
CCUCHHS W YACIBHOTO COMPOTHUBIICHUS BEIIESCTBA MPOBOIHUKA, CHIIBI TOKA,
UAYIMIEro d4Yepe3 TMPOBOAHWK, OT HaNpsHKEHUS Ha  MPOBOJIHHKE,
UCCJIEIOBAHUE TIOCJIEIOBATEILHOTO U  MMApauIeIbHOTO  COEIMHEHUN
MIPOBOJIHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BEITIOJTHATh WM3MEPEHHsI, CIACAysS NPEMIOKCHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl TOJYYCHHOW 3aBHCUMOCTH B BHIE TaOMWIl W TpaduKOB,
JieaTh BBIBOJIBI MO PE3YJIbTaTaM MCCIICIOBAHUS;

MPOBOJUTh KOCBEHHBbIC HW3MEPEHUs] (U3MUECKHX BEIWYUH (yIeibHas
TEIJIOEMKOCTh ~ BEIIECTBA, COMPOTUBICHHWE TIPOBOJHUKA, padoTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA): IJIAHUPOBATh W3MEPEHHs, COOUpATh
IKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEIysl TPEII0KCHHOW WHCTPYKIIMH, U
BBEIYHCIIATH 3HAYCHUE BEIIMYNHEI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€301acCHOCTH TP paboTe C 1ab0paTOpHBIM
o0opyI0BaHUEM;

XapaKTEepU30BaTh MPHUHIUIBI  JEUCTBUS HM3YyYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOPOM HAa WX OMUCaHWS (B TOM YHCIIE:
CHUCTEMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMeTp,
BOJIBTMETP, CUETUMK DIICKTPUYECCKOW DHEPTHHU, SJIEKTPOOCBETHTCIIHHBIC
pUOOPHI, HATPEBATEIBHBIC ICKTPONPUOOPHI (MIPUMEPHI), ITCKTPUICCKUE
MPEIOXPAHUTEITH, IIICKTPOMATHUT, AIEKTPOJIBUTATEh TOCTOSTHHOTO TOKA),
WCITOJIB3YsI 3HAHUS O CBOWMCTBAX (PM3MUYECKHX SIBJICHUH W HEOOXOIUMBIC
bu3nYecKue 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUYECKUE YCTPOMCTBA W HM3MEPHUTEIIHHBIC
npuboOpsl O CXeMaM M CXEMaTUYHBIM PHUCYHKaM (SKHJIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, NBUTATENIb BHYTPEHHETO
CropaHusi, JJEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbBI DJIECKTPUUCCKUX
IeTneil ¢ MoCIeA0BaTeNbHBIM U MapaJUICIbHBIM COCTMHEHUEM DJIEMEHTOB,
pasnuyas ycIoBHbIe 0003HAYCHHS SJIEMEHTOB JJISKTPUIECKUX IIETICH;



OPUBOJUTH  MpUMEpbl  (HAXOAUTh  WHPOPMALMIO O  MPUMEPaAX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUYECKUX 3HAHUUA B TOBCEIHEBHOM
KU3HU I obecnieueHrs 6€30MacHOCTH MpY OOpalleHuu ¢ npudopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 3J0POBbS MU COOIIOACHUS
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIEeH Cpefie;

OCYIIECTBISATh TOHUCK HMHPOpMAIMH  (PU3UYECKOTO COJCpKAHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W IIYyTEM CpaBHEHUS
JOTIOTHUTENBHBIX ~ MCTOYHUKOB  BBIACHATH  MHGPOPMAIIMIO, KOTOpas
SBJISIETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEJJOCTOBEPHOM;
UCIIOJI30BaTh MPHU BBIOJIHEHUH YUE€OHBIX 3aJaHUil HAYyYHO-TIOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro  COoAepKaHMs, CIPABOYHbIE MaTepuabl,
pecypcsl cetu MHTEepHET, BageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3zoBaHusa HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBbIC MHCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIEHUS,
0000mass uHGOPMAIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTrO
COJEpKaHusl, B TOM UHCIE MYOJUYHO NPEACTaBIATh PE3YJbTaThl
MPOEKTHON WJIM HCCIENOBATENbCKON AESITEIbHOCTH, MPU 3TOM TPAaMOTHO
UCIIOJIb30BaTh M3YYEHHBI TOHATUHHBIM anmapar Kypca (U3HKH,
COIIPOBOX/IATh BBICTYIUICHUE MTPE3CHTALIUEH;

IOpU BBIMIOJHEHUN YYEOHBIX IPOEKTOB U HUCCIEIOBAaHUM (PU3NUECKUX
IPOLIECCOB paclpeAessiaTh OOS3aHHOCTH B TIpYINIE B COOTBETCTBUU C
MOCTaBIICHHBIMU 33Jja4aMHU, CJICTUTH 3a BBHIMOJTHEHUEM IUTaHA JACHCTBUMA U
KOPpPEKTUPOBAaTh €ro, aJeKBAaTHO OIICHWBATh COOCTBEHHBIH BKJIAJ B
JeSITEJIbHOCTD TPYIIIbI, BHICTPAUBAaTh KOMMYHUKAaTUBHOE B3aUMO/IEHCTBUE,
IPOSIBIISSE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.

K xoHI1y 00yueHus B 9 kj1acce npeIMETHBIE PE3YJIbTATHl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

WCIIOJB30BaTh TOHSTHUS: CHUCTeMa OTcuéTa, MaTepualibHasi ToOYKa,
TPAEKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO ABMKEHUS, nedopmarus
(ynpyrasi, MjacThyeckas), TPEHHE, IEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIOTHO TBEPAOE TENO,
LEHTP TSHKECTH TBEPAOTO Tejia, paBHOBECHE, MEXaHUYECKHUE KOJeOaHus U
BOJHBI, 3BYK, WHGPa3BYyK M YIbTPa3BYK, OJJIECKTPOMATHUTHBIC BOJIHBI,
IIKaja 3JeKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JAIBHO30PKOCTH,
CIEKTPHI UCITYCKAHUS W TIOTJIONICHUS, aibda, 0eTa- U raMmma-u3aydeHus,
W30TOIIbI, SiFICpHAst SHEPTETHKA,

paznuyaTh SIBJICHUS (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIDKEHUE, PaBHOYCKOPEHHOE TMPSMOJIMHEHMHOE JBIKEHHUE, CBOOOIHOE
naJIcHUEe Tell, PABHOMEPHOE ABUKEHHE MO OKPYKHOCTH, B3aUMOJIEHCTBUE



TeJI, PEAKTUBHOE JIBIDKCHHE, KOJIeOAaTeIhHOE IBMKEHUE (3aTyXalolue U
BBIHYKJICHHbIE KOJeOaHUsI), pE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAKEHUE
3ByKa, MPSMOJIMHEMHOE paclpoCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE
CBETa, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3lioskeHue 0eoro cBeTa B
CHEKTp ® CJOXEHHWE CHEKTPaJIbHBIX I[BETOB, JIHUCIIEPCUS CBETa,
€CTECTBEHHAsI PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JMHEHYATOTO CIICKTPa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3UUECKOE SBJICHUE;

pacno3HaBaTh MPOSIBJICHUE U3YYEHHBIX (U3MYECKUX SBJICHUNA B
OKpyXaroleM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B IPUPOJE:
MIPWINBHI ¥ OTJIMBBI, IBIKEeHNE TuTaHeT COJTHEYHON CHCTEMBI, PEaKTHUBHOE
JBIDKEHNE JKUBBIX OPTaHU3MOB, BOCTIPHUSITHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICEHNEe, CEHCMUYECKHE BOJHBI, I[yHAMH, 53XO0, IIBETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTUYECKOE JCHCTBUE BUIUMOTO,
yIbTPa(PHOIETOBOTO U PEHTTEHOBCKOTO H3JIY4YEHUH, €CTeCTBEHHBIN
PagMOaKTUBHEIN ()OH, KOCMUYECKHE JIy4d, PAJAHMOAKTHBHOEC H3IydEHUE
NPUPOAHBIX MHHEPAJIOB, JCUCTBUE pPaAMOAKTHUBHBIX W3IyYCHHA Ha
OpraHu3M 4eJIOBeKa), MPH STOM IMEPEBOAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBa (NMPU3HAKH) (PU3UUYECKUX
SIBIICHU;

ONHMCHIBATh M3yUYCHHBIE CBOMCTBA TeI M (PU3MUCCKHUE SBJICHUS, UCIIOJIB3YSI
bu3MYecKue BENMWYWHBI (CpPemHSsI W MTHOBEHHAs CKOPOCTh Teja MpHU
HEPaBHOMEPHOM JIBMKCHUHU, YCKOPEHHE, IepeMelIeHue, MyTh, YIioBas
CKOPOCTb, CHUJIa TPEHUS, CUJIa YIOPYTOCTHU, CHJIA TSHKECTHU, YCKOPEHUE
CBOOOTHOTO TIAJEHUs, BEC Teja, HUMITYJIbC Tela, WMIYJIbC CHIIHI,
MexaHu4eckas paboTa M MOIIHOCTh, IOTEHIMAIbHAS DJHEPTUs Tela,
MIOTHSITOTO HAJl TMOBEPXHOCTHIO 3€MJIM, MOTCHITMANIBHAS SHEPTHs CHKATOU
NPYXKUHBI, KHHETHYECKash DHEPrus, IIOJIHAs MEXaHW4ecKas JHEpPrus,
MIEPHOJT U YacTOTa KOJIeOaHUM, JJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPEJIbl), P ONHMCAHUU
MPaBUJIBHO TPAKTOBaTh (M3UYECKUH CMBICT MCIOJb3YEMbBIX BEIMYHH,
0003HaueHUs W CNUHMIBl (U3HUYECKUX BEIUYWH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIONTUE JAHHYIO (PU3WYECKYIO BEJIMYHMHY C JAPYTHMMH BEIUYMHAMH,
CTPOUTH TPpaPrKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOWCTBA TeJ, (PU3WYECKHUE SBICHUS U MPOIIECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs DHEPTHH, 3aKOH BCEMHUPHOTO TITOTEHUS,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUII OTHOCHUTENIbHOCTH ['anunes,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHHUS UMITYJIbCA, 3aKOHbI OTPAKEHUS U
MIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsS0BOTO M MACCOBOTO YHCE



IpU SJAEPHBIX PEAKIMIX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMaTHUECKOE BBIPAXKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHCIEC U B
KOHTEKCTE CHUTYyallil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX
IIaroB C OMOpoM Ha 2—3 HM3YYEHHBIX CBOWCTBA (DPU3MUECKUX SIBJICHUM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEM;

pemarh pacy€THhIC 3amadd  (ommMparomuecs Ha cucteMy U3 2—3
yYpaBHEHHUI), UCTIONB3Yys 3aKOHBI U (YOPMYIIbI, CBSI3bIBAIONINE (PU3HUECKUE
BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBUS 3aJjaud 3allMChIBaTh KPaTKOE
YCIIOBHUE, BBISBIATh HENOCTAIOIINE WM M30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMyIBI, HEOOXOAMMBIE AJISI PELICHUS, MPOBOIUTH PACUETHI
OLICHWBATh PEAIMCTUYHOCTh TOJYYEHHOTO 3HAYCHUS (PUBHUECKOM
BEJIMYNHBI;

pacno3HaBaTh MpPOOJEMBbI, KOTOpPbIE MOXXHO PELIUTh MpPU MOMOUIH
($u3NYECKUX METO/OB, HCHOJIb3Yysl ONUCAHUE HCCIENOBAaHUS, BBIICIATH
IPOBEPSIEMOE TPEIAINONOKEHNE, OICHUBATh MPABWIBHOCTh MOPSAIKA
NPOBEJCHUSI  HMCCIEAOBAHUA, JENaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOAMUTH OMBITBI 1O HAOMIOAEHUIO (PU3NYECKUX SBJICHUN WIH
¢u3znyecKkux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HbroTOHa, 3akoHa
COXPaHEHHUsI HDHEPTUH, 3aBUCUMOCTH TMEpHoAa KOJIeOaHW MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KoJieOaHUH, IPSIMOJIMHEWHOE paclpoCTpaHeHHE CBETa,
pasniokeHre 0esoro CBeTa B CHEKTP, U3yUYCHHE CBOWCTB M300pa’KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB H300paX€HHUs MpeaMeTa B COOMparomiei
JWH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB H3ITyUYEHUS):
CaMOCTOATENIbHO  COOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa
o0Opy/lOBaHUS, ONHUCHIBaTh XOJ ONbITAa U €ro  pe3yJbTaThl,
(dbopMynupOBaTh BHIBOJIBI;

POBOJNTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaesis
CpellHee 3HAaYeHUE U3MepseMOoil BeIMYMHbl ((POKYCHOE pacCTOSIHHE
coOuparolel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoba HU3MEpeHHUs
(M3MepUTENHHOTO MPUOOpa);

OPOBOANUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TPAMBIX HU3MEpPEHUM (3aBUCUMOCTb IMYyTH OT BPEMEHHU
IPpU PaBHOYCKOPEHHOM J[IBUKEHUHM 0€3 HayaJbHOM CKOPOCTH, IEpHoja
KoJe0aHUN MaTeMaTU4eCKOro MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHHsI CBeTa OT yrja MaJeHUs U yria MpelOMIICHUs OT yria



NaJeHus1): [UIAHUPOBAaTh HCCIEJOBAHUE, CaMOCTOSITENIBHO COOHpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKuX BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTh BBIBOJBI 110
pe3yJibTaTaM HCCIeI0BAHNUS;

IPOBOJNUTH KOCBEHHBIE H3MEpEHUsl (U3NYECKUX BEJIMYUH (CpEeaHs
CKOpPOCTb M YCKOpPEHHE Tejla HpPU PpPaBHOYCKOPEHHOM JBUKECHHH,
YCKOpEHHE CBOOOJHOrO MaJeHUs, XECTKOCTh MPYXHUHBI, KOAPPUIIUEHT
TPEHUSI CKOJIBKEHUS, MEXaHW4eckas padoTa M MOIIHOCTb, 4YacToTa W
nepuos KojeOaHWM MaTeMaTUYecKOro U MNPYKUHHOIO MAasiTHUKOB,
ONTUYecKass Ccuwia coOuparomed JMH3bL, PATUOAKTUBHBIA  (DOH):
IUIAHUPOBATh M3MEPEHUs, COOMPATHh IKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITIOJHATh U3MEPEHUS, CIENysl MPEeAIOKEHHOW MHCTPYKIIUH, BBIUYUCISTH
3HaYCHHUE BEJIMYUHBI U aHAJIM3UPOBATH MOYUYCHHBIE PE3YIbTAThI C YUYETOM
3aJIaHHOM MOTPEIIHOCTH U3MEPEHUM;

cOOJII0/1aTh MpaBUJIa TEXHUKU O€30MacHOCTH HpU paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TMPH3HAKW M3YUYEHHBIX (U3UYECKUX MOJCIEH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUYECYHBIM HMCTOYHHK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJENb aToMa, HYKIJIOHHas
MOJI€JIb ATOMHOTO SJIpa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNHCAHUA (B TOM YHCIE:
CIHUIOMETP, TATYUKH TIOJIOKEHHUS, PACCTOSHUS WM YCKOPEHHsI, paKeTa,
9XOJIOT, OYKH, MepHuckor, (¢oToanmapar, OINTUYECKHUE CBETOBOJBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), uCHONB3ys 3HAHHUS O
CBOMCTBax (PU3MYECKHX SBJICHUA W HeoOxoaumble (U3UUYECKUE
3aKOHOMEPHOCTH;

UCTIOJTb30BaTh CXEMbI M CXEMaTHYHbIE PUCYHKH H3yYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX MPOLIECCOB
OpU pPELIEHUH Y4eOHO-TIPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie M cOOMparoIei JIUH3E;
OPUBOAUTH  NpUMEphl  (HAXOAUTh  MHGOpPMAIMIO O  MpPUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B IMOBCEIHEBHOU
KU3HH JIJ1s1 oOecriedeHusi 6€30MacHOCTH Mpu oOpaIeHuu ¢ mpudbopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS W COOIOACHUS
HOPM SKOJIOTUYECKOTO MOBEJEHUS B OKPY>KaIOILIEH Cpesie;

OCYILECTBIATh TOUCK HMHPOpMAUU (PU3NYECKOTO COAECpPKAHUS B
HuTepHere, caMoCTOATEIBHO (HYOPMYIHUPYSI IOMCKOBBIN 3apoC, HAXOAUTh



MyTH OMPEACIICHUS TOCTOBEPHOCTH TOJYICHHONW MH(OpPMAIMK HA OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJHUTEIIbHBIX UCTOYHUKOB;

WCITOJIB30BATh NP BHITIOJTHCHUH yUEOHBIX 3aJaHUN HAYIHO-TIOMYJISIPHYIO
JUTEPATYpPy (PU3MUECKOTO COIEpKaHHs, CIPABOYHBIE MaTepUAIbI,
pecypcel cetu IHTEpHET, BIaAeTh NMPUEMAMH KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B IPYTYIO;
co3JaBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOILEHUS Ha OCHOBE
nHOpMAIMU W3 HECKOJbKUX HMCTOYHUKOB (PU3MUYECKOTO COJCp KaHMS,
MyOJIMYHO MPEJICTABIATh PE3YJIbTaThl MPOCKTHON WIIM UCCIEA0BATEIBCKOM
NEATEIbBHOCTH, TIPU O3TOM TPAaMOTHO  MCIOJIb30BAaTh  W3Y4YCHHBIN
NOHSATUUHBIN anmapar Hu3ydyaeMoro paszena (U3UKA U COMPOBOXKIAThH
BBICTYIUICHUE TIpe3eHTaIue ¢ y4€TOM OCOOEHHOCTEH ayJIUuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosanyecrBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Konrtpoasubie | IIpakrnuyeckue
n/n NMPorpaMmbI Bcero oOpa3oBarTe/ibHbIE
padoThbI padoThI
pecypchbl
Paszjnen 1. ®u3uka u eé poJib B NO3HAHUM OKPY:KAIOLIEr0 MUPa
bubnuorexa [JOK
11 o - 2
M3HEA - Hayka O npupone https://m.edso0.ru/7f416194
bubnuoreka [JOK
1.2 o 2 1
HISHHACCIHE BEMITIHHET https://m.edso0.ru/7f416194
bubnnorexa [JOK
1. E 5 2 1
3 CTECTBEHHOHAYYHBIN METO]I TO3HAHUS httos://m.edsoo.ru/ 7416194
Wroro mo pazneny 6
Pa3nen 2. [lepBoHayajibHbIe CBe/IEHNS 0 CTPOCHHHU BelllecTBa
but6mmoreka [JOK
2.1 1
Crpoere sewecTsa https://m.edso0.ru/7f416194
29 JIBr>KeHME ¥ B3aUMOJICCTBHE YaCTHIL 9 1 bubnuoteka [IOK
' BEIECTBA https://m.edso0.ru/7f416194
but6mmoreka [JOK
2.3 A 2
TPETATHAIE COCTORHIA BEecTRa https://m.edsoo.ru/7f416194
Hroro mo pazneny 5
Paznen 3. /IBu:keHHe U B3aMMO/IelCTBHE Te
bu6nunoreka [IOK
3.1 M 3
CXAMITCCIOT ABHACHHIE https://m.edsoo.ru/7f416194
3.2 Wuepuust, Macca, TIIOTHOCTh 4 1 bubnunoreka [IOK
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https://m.edsoo.ru/7f416194

bubnuorexa [JOK

33 Cuna. Bupt cur 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHne TBEPABIX TeJl, )KUAKOCTEN U ra3oB
41 [asnenue. [lepenaua naBneHus TBEPABIMU 3 bubanoreka [IOK
' TeIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bubnnorexa [JOK
42 Jlaprerie KAKoCTH > https://m.eds00.ru/7f416194
bubnnorexa [JOK
4. A
3 TMOChepHoe faBeHHe 6 https://m.edso0.ru/7f416194
44 JelicTBHE )KUIKOCTH U T'a3a Ha IOTPYKEHHOE ; 3 bubmmoreka [JOK
' B HHX TEIIO https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pazgen 5. Padota u MouiHoCTh. JHEprus
bu6mmoteka IIOK
1 P 1
> 400Ta  MOIIHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoteka IIOK
2 I1 1
> POCTRIC MEXAHHSME! > https://m.eds00.ru/7f416194
bu6nmmoteka [IOK
53 Mexanrieckas sHepris 4 ! https://m.edso00.ru/7f416194
Hroro mo pazneny 12
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabsnbie | IlpakTuyeckue (witcpp )
NPOrpaMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenjioBbIe ABJICHUA
. bu6mmoteka IIOK
1.1 CtpoeHue 1 CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181ce
bubnuorexa [JOK
1.2 T 21 1
CILIOBHIE NPOLECCRt > https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 28
Pa3nen 2. JnekTpuyecKkue U MAarHUTHbIE SIBJIEHUSA
21 DNEeKTpUYECKHE 3aps/Ibl. 3apsyKEHHBIC TeIa 7 1 bubnnoreka [IOK
' U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 IToCTOSHHBIN IIEKTPUYIECKHUI TOK 20 2 7 httos://m.edsoo.ru/7f4181ce
bu6nmmotexa [IOK
23 MarHutibie SpaeHs 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoteka I[IOK
2.4 4
DMCKTPOMATHHTHAS HHYKIHA https://m.edsoo.ru/7f4181ce
Wroro mo paznery 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KounvecTBO 9acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3esioB H TeEM uugpoBbie
Ne n/n P Kontpoabsnbie | IlpakTuyeckue (witcpp )
NMporpaMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Mexannueckue siBJICHUSA
11 MexaHN4ecKOe IBUKEHHUE U CIIOCOOBI €r0 10 1 bubnnorexa [JOK
' OIMCAHUA https://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
12 B i 20 1 3
SAMOCHCTBHIE TE https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
13 3 10 3
AKOHEL COXpAHCHI https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3nen 2. Mexanuuyeckue K0J1e0aHUA U BOJHBI
bu6nmmotexa [IOK
2.1 M 7 3
CXAHMYECKHE KONICOAHN https://m.edsoo.ru/7f41a4a6
bu6nmmotexa [IOK
2.2 M ) 8 1 3
CXBHHYECKAE BOHEI. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nes 3. D1eKTPpOMArHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
DneKTpOMarHuTHOE MoJie U bubmuorexa [LIOK
3.1 6 2
DJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbIe AIBJICHHUS
41 3aKOHbBI paCIIPOCTPAHEHUS CBETA 6 2 bu6mmoreka [IOK



https://m.edsoo.ru/7f41a4a6
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bubnnorexa [JOK
4.2 JIuH3BI ¥ on'THYECKKEe TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1ada6
bubnnorexa [JOK
4.3 Pasnoxxenue 6emoro cBera B CIIEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pasznen 5. KBantoBble ABJIeHUA
bubnuoreka [IOK
1 nu 4 1
5 CITyCKaHHE U TOTJIOIICHNE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bubnuorexa [JOK
2 1
> CTpOCHHE ATOMHOTO 51pa 6 https://m.edsoo.ru/7f41a4a6
bubnuorexa [IOK
>3 Anepibie peaxiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pazgen 6. [ToBTOpuTE/ILHO-00001aI0IMIT MOYJIb
6.1 [ToBTOpeHME U 0600IIEHUE COTEPKAHUS 9 9 bu6nmmotexa [IOK
' Kypca ¢usuku 3a 7-9 xnacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IMPOBEPAEMBIE IPE/IMETHBIE PE3YJBTATBI OCBOEHUSA
OCHOBHOH OBPA30BATEJBHOM TIPOT'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
oOpa3oBaTeJbHOM MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pas3iimuaTth ABJICHHUA IIO OIIMCAHHUIO HMX XapPAaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

13

pacro3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (HU3MUYECKUX SBICHHHA B
OKpY’KaloIlleM MHpE, B TOM 4ucie (U3NYECKUE SBJICHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH NPAKTUUECKYIO 3a/1ayy B y4EOHYIO, BBLACIATDH

CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBUUECKUX SIBICHUN

14

ONUCHIBATh H3YyYEHHBIC CBOWCTBA Tel U (DU3MUYECKHE SIBJICHUS,
UCHONB3YSl (pU3MYECKHe BEJIMYMHBI, MpPU ONUCAHUU MPABHIBHO
TPAaKTOBaThb (U3MUECKUI CMBICI HCHOJb3YEMBbIX BEIMYUH, HX
0003HaYEeHUSI U €UHUIIBI PU3NUECKUX BEIUYUH, HAXOAUTH (OPMYJIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (DU3MUECKYI0O BEIUYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TIpaUKH  H3YYEHHBIX  3aBUCHMOCTEH

(hbUBUYECKUX BEIMUNH

15

XapaKkTepU30BaTh CBOWCTBA T, (GU3HUYECKUE SBICHHUS U TPOIECCHI,
HCNOJIb3ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GbopMynuUpOBKY 3aKOHa W 3alUChIBaTh €ro0  MaTeMaTHYeCKOe

BBIPAXXCHUC

1.6

OOBACHATh (U3NYECKUE SIBICHUS, MPOLECCHl U CBOWCTBA TEll, B TOM
YUCI€ W B KOHTEKCTE CHUTyallMd IPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIIECICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTWYeCKHWX ImaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOWCTBA (PU3NUECKUX SBJICHUH, (PU3NUECKUX 3aKOHA WM

3aKOHOMCPHOCTHU

1.7

pemats pacu€THble 3a1auu B 1 — 2 neicTBUsI, UCTIONB3YS 3aKOHBI U




(dhopMyIibl, cBs3bIBaIONINE (DU3HMUECKHUE BEIMYMHBI: HA OCHOBE aHAIM3a
YCIIOBHSI 3a7laud  3alUChIBaTh KpaTKOE YCIOBUE, IOJICTABIIATH
¢busnyueckre BEIUYUHBI B POPMYJIIBI M IPOBOJUTH PAcu€Thl, HAXOAUTH
CIPaBOYHBIE JIaHHBIC, HEOOXOIUMBIC JJIsS PEIICHUs 33]a4, OIICHUBATh

PEAUTUCTUIHOCTD MOTYICHHON (PU3NICCKON BEIIMIMHBI

18

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPH I[OMOIIU
(bu3MYeCKUX METOAOB, B OMNHCAHUU HCCIECIOBAHMS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumore3y),  paznuyath U
UHTEPIPETUPOBATh MOJYyYEHHBIH pe3yNnbTaT, HAaXOIUTh OIIUOKU B

XO0J¢€ OIIbITa, A€JIaTb BbIBOALI 110 €T0 pE3yJibTaTaM

19

MPOBOAUTH OMNbITBl MO HAOMIOACHUIO (DU3MUECKUX SIBJICHUH WU
¢uznueckux  CBOMCTB  Tel:  (QOpMYyIMpOBaTh  MPOBEpSEMBIC
MPENAINOJIOKEHUs, coOMpaTb  YCTAHOBKY U3  MPEAJIOKEHHOIO

000pyI0BaHUs, 3aIMCHIBATH XOJI OIBITA U (POPMYITHPOBATH BHIBOJIBI

1.10

BBINOJIHATE NPSIMbIE U3MEPEHUS C HUCIOJIb30BAHUEM AHAIOTOBBIX U
nU(GpPOBBIX MPUOOPOB, 3aMKCHIBATH MOKA3aHUS MPUOOPOB C yIETOM

3a/TaHHOW a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

111

MPOBOJAUTH  HMCCIIEJOBAHME  3aBUCUMOCTH  OJHOM  (U3HUYECKOU
BEIIMYUHBI OT JPYyroll ¢ HCIOIb30BAHUEM MPAMBIX HW3MEPEHUN,
y4acTBOBaTh B IJIAHUPOBAHUU Y4YEOHOrO HCCIENOBaHUS, COOMpaTh
YCTaHOBKY U BBINOJIHATh U3MEPEHHUS, CIENYS NPEITI0KEHHOMY IIJIaHy,
(uKkcupoBaTh pe3yJabTaThl IMOITYYEHHONW 3aBUCUMOCTU (U3NUYECKUX
BEJIMYMH B BHUJIE PEAJIOKEHHBIX TaOIHIL U IpauKOB, J1EJIaTh BHIBOIbI

10 pe3yJibTaTaM UCCIICAOBAHUA

1.12

MIPOBOAUTE KOCBCHHBIC HW3MCPCHUA CbI/ISI/I‘-IeCKI/IX BCJIMYHH, CICOys
npe;moxceHHoﬁ HHCTPYKIMU: IIPU BBITTOJTHCHUHU I/I3MepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY M BBIYUCIIATH 3HAUCHHUC HCKOMO1

BCIIMYUHBI

1.13

CO6J'IIOII8.TB InpaBujia TCXHUKHU 0e30IacHOCTH Ipn pa60Te C

71a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3blBaTh MPUHIUNBI  JEHCTBUS OpUOOPOB U TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaTb IIPUHLHUIBI JEUCTBUS HU3YyYEHHBIX
npuOOPOB M TEXHUYECKMX YCTPOMCTB C MOMOUIbIO MX ONMCAHU,
UCTOJNB3ys 3HAHUSA O CBOMCTBaX (U3MYECKUX  SABICHUA H

HE0OX0oauMbIe (PU3NUECKHUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

MPUBOAUTL TPHUMEPHl (HAXOAUTh HWH(OpPMAIMIO O TpUMepax)
MPAKTUYECKOTO UCIOIB30BaHUS (DU3UYECKUX 3HAHUI B MMOBCETHEBHOMN
KHU3HH Uil o0ecriedeHusi Oe30IacHOCTH TpH  OOpamieHHH ¢
npubopamMy U TEXHUYECKUMHU yCTPOICTBAMHU, COXPAaHEHHUS 310POBbS U

COOJIIO/ICHHSI HOPM SKOJIOTHYECKOTO MTOBEJICHUS B OKPYKAIOLICH cpezie

1.16

OCYILECTBISITH OTOOP MCTOUYHUKOB MHboOpManuu B cetu MHTepHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIUXCA 3HAHUM M NYTEM CpPAaBHEHUS Pa3IMYHBIX HCTOYHHUKOB
BBIICTISITE MH(POPMAIMIO, KOTOpas SBISETCS MPOTUBOPEUMBON WM

MOXET OBITh HEIOCTOBEPHOM

1.17

HCII0JIb30BATh npu BBIINIOJTHEHUH yueOHBIX 3aJlaHui
HAyYHOTIOMYJSAPHYIO  JIUTEpaTypy  (U3UYECKOTO  COJEpKaHUS,
CIpaBOYHbIE MaTepualbl, pecypchl ceTd MHTepHer, BlageTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHus HHPOpPMALTUU

U3 OJHOM 3HAKOBOM CHCTEMBI B APYyTryro

1.18

co3/1aBaTh COOCTBEHHbIE KPAaTKUE NMUCbMEHHBIE U YCTHbBIE COOOLICHHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(pOpMauu (HU3NIECKOrO
CoJiep’KaHus, B TOM 4YMcJIe MyOJUYHO JIenaTh KpaTKue COOOIIEHHUS O
pe3yabTaTax NPOEKTOB WIM Y4eOHBIX HCCIEIOBaHUN, HpPU 3TOM
IPAMOTHO MCIOJIb30BaTh M3YYECHHBIM IOHATHWHBINA anmapar Kypca

(u3HKH, COMPOBOKIATh BHICTYIUIEHHE TIPE3eHTaluen

1.19

IIpH BBIITOJIHCHHUU y"le6HI:>IX IIPOCKTOB U I/ICCJ'ICI[OBaHI/II\/’I pacnpeacisiTh
0053aHHOCTH B Tpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3a/ladyaMu,
CJICOUTh 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, AaICKBATHO OIICHHMBATbHb
COOCTBEHHBIM BKJIad B JACATCIbHOCTbL TIPYIINbI, BBbICTPAHNBATH
KOMMYHHUKATHUBHOC B3aHMOHeﬁCTBHC, YUYUTBIBasA MHCHHC

OKPYKAFOITIX

8 KJIACC

Kon
MPOBEPAEMOro
pe3yabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

11

HUCIIOJIb30BaTh IOHATUA

1.2

pas3iiniaTth SABJICHUA IO OMNMCAHWUIO UX XapaKTCPHBIX CBOMCTB M Ha




OCHOBE OIIBITOB, IEMOHCTPUPYIOUINX JaHHOE (PU3NYECKOE SBICHUE

13

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHpE, B TOM 4HuCie (PU3UYECKUE SBICHHUS B MPHPOJIE,
[IPU 3TOM MEPEBOJUTH MPAKTHUYECKYIO 337a4y B yueOHYIO, BBIICIATH

CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH ) (PU3UIECKUX SBICHUMA

14

OIMCHIBATH HW3y4YCHHBIC CBOWCTBA Tel MW (HU3MYECKHUE SBICHHUS,
UCTONB3ysd (U3UYECKHE BEIMYMHBI, IPU OINUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3UYECKHH  CMBICT  HCIOJIB3yEeMBIX  BEJIMYUH,
0003HaYCHHS M €AUHUIBI (PU3MUECKUX BETUYMH, HAXOAUTh (HOPMYIIHI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEIMYMHAMHU, CTPOMTHh TpauKu  HM3YyYCHHBIX  3aBHCUMOCTEH

(U3HYECKUX BEITUINH

15

XapaKTCprU30BaTb CBOICTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUA W IIPOLECCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBLI, IIpU OSTOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3dKOHa M  3allMChIBAThb €ro MAaTrCMaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSICHATH (PM3UYECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YKCJIC U B
KOHTEKCTE CHUTyallMd TPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00BbsCHEHHUE U3 |
— 2 JOTMYECKHX IIaroB ¢ MOMOMIbI0 1 — 2 W3ydeHHBIX CBOWCTBA

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (l)I/I3I/I"IeCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3aJa4d B 2 — 3 NIEWCTBUS, UCIOJIb3YS 3aKOHBI U
(hopmynel, CBsA3BIBaIONME (PU3MUECKUE BETUYNHBI: HA OCHOBE aHaIn3a
YCIIOBHSI 33/1a4¥l 3alIUCHIBAaTh KPATKOE YCIOBUE, BBIABISATH HEJOCTATOK
JaHHBIX JJI1 pelIeHHsl 3a7adyd, BbIOMpaTh 3aKOHBI U (HOPMYIIBI,
HeoOXonuMBbIe ISl €€ pelIeHHs, MPOBOJUTh PAcu€Thl U CPaBHUBATH
MOJyYEeHHOE 3HA4YeHHE (U3NYECKONW BEIUYMHBI C HM3BECTHBIMU

JaHHbIMH

18

pacrio3HaBaTb Hp06HCMBI, KOTOPLIC MOXHO PpCHINTH IIPpHU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOOB, UCITIOJIb3Ys OMMUCAHUC UCCIICAOBaHWs, BEIACIIATH
MMPpOBEPACMOC IIPCATIOIOKCHUEC, OUCHHUBATL IMPABUIIBHOCTL IIOPSAJKa

MMPOBCACHUA UCCIICIOBAHUS, NCIATh BHIBOABI

1.9

IPOBOANTH OIBITHI 1O HAONIOACHUIO (U3UYECKUX SBICHUH HIH
¢u3uueckux  CBOMCTB  Tem:  (opMyIMpOBaTh  NPOBEpSEMbIC

MPEaNoIOKEeHHs, coOupaTh  yCTaHOBKY M3  MPENI0KEHHOTO




000py/I0BaHusl, OMUCKIBATH X0/l OMbITa U (OPMYIUPOBATH BHIBOIbI

1.10

BBIIIOJIHATL NPSAMbIE U3MEPEHHUsS C MCIOJb30BAHUEM aHAJIOrOBBIX
npuOOPOB M TATYUKOB (PU3MUECKUX BEIUYHH, CPABHUBATH PE3YJIbTATHI

M3MEPEHUH ¢ y4€TOM 3aJJaHHOM aOCOTIOTHOM MOTPEITHOCTH

111

MPOBOJIUTh  HMCCJICIOBAHUE  3aBUCUMOCTH  OJHOW  (U3HYECKOH
BEIMYUHBI OT JIPYrOMl C WCIOJB30BAaHUEM TMPSIMBIX HW3MEPEHUIL:
IUIAHUPOBATh HUCCIICIOBAHKME, COOMPATh YCTAHOBKY H BBINOTHSTH
WU3MEpEHUs, clemys MpeUIOKCHHOMY  IUIaHy, (uKcHpoBaTh
pe3yNIbTaThl TOMYYEHHOW 3aBUCUMOCTH B BHJIE TAONHIl U TpadHKOB,

ACJIaTh BBIBOJLI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

112

MPOBOJIUTh  KOCBEHHBIE  M3MEpPEHHS  (U3NYECKUX  BEIUYMH:
TUTAHUPOBATh U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
clenys NpeUIOKEHHOW MHCTPYKLIMHM, M BBIUUCIATH 3HA4YEHUE

BCIIMYUHBI

1.13

CO6.]'IIOI[8.TB InpaBujia TCXHUKHU 0e30MmacHOCTH Ipu pa60Te C

1a00paTOpHBIM 000pyI0BAaHUEM

1.14

XapaKTepu30BaTh MPUHLMUIBI JEHCTBUS HM3yYEHHBIX NpUOOpPOB H
TEXHUYECKUX YCTPOMCTB C ONOPOM HAa UX OIMUCAHUA, HCIOJIb3Ys
3HaHHUSA O CBOWCTBAaX (U3MYECKUX SBJIEHUH U HEOOXOIUMBbIE

(u3nuecKkre 3aKOHOMEPHOCTU

1.15

pacnio3HaBaTh IPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pI)I o Cxe€MaM M CXEMAaTUYHBIM pHUCYHKaM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX LIEIleil C IOocClIegoBaTelbHBIM U napaJuijiCJIbHbIM
COCIMHECHUECM 9JICMCHTOB, pasinvas YCIOBHEIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX nenei

1.16

NPUBOAUTH TNpPHUMEPHl (HAXOAMTh HMH(OpPMAIMI0 O MpHUMEpax)
MPaKTUYECKOI0 MCIOIb30BaHUsI (U3NYECKUX 3HAHUM B MTOBCETHEBHOM
KHU3HM Ui oOecriedeHusi O€30IacHOCTH MpH  OOpalieHHuH ¢
npuOOpaMy U TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/10POBbS U

COOJIOICHHSI HOPM PKOJIOTUYECKOT0 MTOBE/IEHHUS B OKpY Kalollel cpene

1.17

OCYHICCTBIIATH IMOUCK I/IH(bOpMaI_II/II/I (I)I/ISI/I‘-ICCKOF 0 COICpPIKaHUA B CCTU
I/IHTepHeT, Ha OCHOBE HMEIOIINXCA 3HAHUH H l'IyTéM CpaBHCHHA
JOIIOJIHUTCIIBHBIX HWCTOYHUKOB BBIACIATH I/IH(l)OpMaHI/IIO, KOoTOpas

SABIISICTCS IPOTUBOPEUMBOM HITH MOKET OBITH HEJOCTOBEPHOI

1.18

UCMOJb30BaTh IPHU  BBHIMOJIHEHUH Y4YEOHBIX 3aJaHUil  Hay4yHO-




MOMYJISIPHYIO JIUTEpaTypy (PHU3NYECKOro cojepaHus, CIpPaBOUYHbBIE
Marepuaibl, pecypcbl ceth  MHTepHeT; BiaAeTh OpUEMaAMH
KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusa UHDOpPMALMKU U3 OTHOU

3HAKOBOW CHCTEMBI B IPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIE COOOIICHMS,
000011asi MHPOPMALMIO M3 HECKOJbKMX HCTOYHHUKOB (PU3MUECKOTO
COJIEp’KaHusi, B TOM YHUCJIEC NyOJIMYHO MPEACTABIATh PE3YNIbTATHI
MPOCKTHON WJIM HCCIEAOBATEIIbCKOW JIEATEbHOCTH, TIPU STOM
IPAMOTHO MWCIIOJb30BaTh M3Y4YECHHBIM IOHATUWMHBINA amnmapar Kypca

(bU3MKH, COMPOBOXKIATH BBICTYIIJICHHUE TIPE3CHTAIINEH

1.20

IIPU BBINIOJIHEHUU YYEOHBIX HMPOEKTOB M MCCIEA0BAaHUN (U3NUYECKUX
IIPOLIECCOB paclpesessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJIHECHUEM IUIAHA
JNEHUCTBUM M KOPPEKTUPOBaTb  €ro, aJcKBaTHO  OLICHMBATb
COOCTBEHHBIH BKJAJ B JEITEIBbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE€  B3aUMOJCWCTBHE,  IPOSABISASA  T'OTOBHOCTh

paspeniatb KOHPIUKTHI

9 KJIACC

Kon
MPOBEPIEMOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI IPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus

11

HCIIOJIb30BATh U3YYCHHBIC ITOHATHA

1.2

pas3jiniaTth ABJICHUA IO OMNHUCAHWUIO UX XapAaKTCPHBIX CBOIMCTB M Ha

OCHOBC€ OIIBITOB, ACMOHCTPUPYIOIINX JaHHOEC (i)I/ISI/I‘-IeCKOC SIBJICHUEC

13

pacro3HaBaTh MPOSBIEHUE W3YYEHHBIX (U3MUECKUX SIBICHUNH B
OKpY’KaloIlleM MHUpe, B TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE,
IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4eOHYI0, BBLICIATH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) PUBUUECKUX SIBICHUN

14

ONKCHIBATh HW3YyYEHHBIE CBOMCTBAa Tel M (PU3UUECKUE SBJIICHUS,
UCTONB3ysd (U3NYECKHE BEIMYMHBI, IPU ONUCAHUU MPABUIBHO
TPAaKTOBaThb  (U3MYECKHH  CMBICT  HCIOJIB3yEMBIX  BEJIMYHH,
0003HAYCHHS U €IUHUILIBI (PU3UYECKUX BEIMYHUH, HAXOIUTH (POPMYJIBI,

CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYUMHY C JPYTUMHU




BEeIMYMHAMH,  CTPOUTh  TIpadUKU  U3YyYEHHBIX  3aBUCUMOCTEH

(bl/ISI/ILIeCKI/IX BCIIMYMH

15

XapaKTCPU30BaTh CBOICTBa TCII, (1)I/I3I/I‘-IGCKI/IC SIBJICHHUA W IPOLCCCHI,
HCIIOJIB3YA H3Y4YCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBCCHYIO
(bOpMyanOBKy 3aKOHa MW 3alucChiBaTb €ro MaT€MaTH4YCCKOC

BbIpa)KEHUE

1.6

OOBSICHATH (PM3NYECKHE MPOIECChl U CBOICTBA TEI, B TOM YHCJIE U B
KOHTEKCTE CHUTyallUd IIPAaKTHKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBJISTH IPUUYUHHO-CIIEAACTBEHHBIE CBA3H, CTPOUTH O0BACHEHUE U3 2
— 3 JIOTMYECKHMX IIaroB C MOMOUbl0 2 — 3 U3YyYEHHBIX CBOWCTBA

(bu3NYeCKUX ABICHUN, (PU3MUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHbIC 3aJaud (ONMUpAIOIIMECs Ha CHCTeMy H3 2 — 3
YpaBHEHMI), HCHOJb3ys 3aKOHbl U  (OPMYINbI, CBSA3bIBAIOIINE
¢usnueckue BEJWYMHBI HAa OCHOBE AaHalM3a YCIOBUS 33/a4d
3allMChIBaTh KPAaTKOE YCIOBHUE, BBIABIATH HEAOCTAIOIIME  WIIU
M30BITOYHBIC JaHHBIC, BEIOMPATH 3aKOHBI U (DOPMYIIBI, HEOOXOAUMBIE
JUIsL pEUICHMs], IPOBOAUTH Pacu€Tbl U OLICHMBATh PEATMCTUYHOCTH

MOJIYUYCHHOT'O 3HAYCHU q)HSquCKOﬁ BCIIMYHHBI

1.8

pacnio3HaBaTb HpO6J’ICMH, KOTOPBIC MOXHO pCHIUTh IIPpU IMOMOIIU
(1)I/ISI/ILICCKI/IX MCTOHOB, UCIIOJIB3YA OIMMUCAHUC UCCIICAOBAaHNs, BBIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL IPABHUIIBHOCTL IIOPAJAKa
MMpOBCACHUA HUCCIICAOBAHUA, ACJIATh BBIBOJAbI, HWHTCPIPCTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II71 " OIIBITOB

19

MPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3UYECKUX SBICHUN WM
(bu3MYECKUX CBOWCTB TEJ: CaMOCTOSITENIBHO COOMpPAaTh YCTAaHOBKY M3
M30BITOYHOTO Habopa 00OpYyIOBaHUS, OMUCHIBATH XOJ OIBITA U €ro

pe3ynbTaThl, GOPMYyIUPOBATH BHIBOABI

1.10

MPOBOAUTh TPU HEOOXOJMMOCTH CEpHUI0 TPSMBIX H3MEpEHUH,
OTpesieTisisi CpelHee 3HAuYeHHWE H3MepseMOil BeIWYuHBI ((POKYyCHOE
paccTositHue coOuparomei JHH3bI), 000CHOBBIBATH BBIOOp CHOCO0A

n3MepeHus (M3MEepUTENBHOTO Mprdopa)

111

MPOBOJIUTH HCCIEOBaHME 3aBUCUMOCTEH (DU3MYECKHX BEJIHYUH C
HCIIOJIb30BAHUEM IIPSMBIX M3MEPEHUH: IUIAaHUPOBATh HCCIIENOBaHUE,
CaMOCTOSITENIFHO COOMpPAaTh YCTAHOBKY, (UKCHUPOBATh PpE3yIbTaThl

HOHy‘ICHHOfI 3aBHUCHUMOCTH (bHSI/I‘IeCKI/IX BCJIIMYMH B BHJAC Ta6J'II/IHI/I




rpaduKoB, AeIaTh BBIBOBI IO PE3yJbTaTaM UCCIIEIOBAHUS

112

IPOBOJUTh  KOCBEHHbIE  H3MEpPEHHs  (U3NYECKUX  BEJIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOUPATh SKCIIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATH W3MEPEHHUs, CIEeAys MPENJIOKEHHOM HWHCTPYKLUH,
BBIYMCIIATh 3HAYCHUE BEIMYMHBI U AHAJIU3UPOBATH IIOJIyYECHHBIE

PE3yNbTaThI ¢ YYETOM 3aJaHHOW MOTPELUTHOCTH U3MEPEHHIA

1.13

coONIOIaTh  MpaBWJIa TEXHUKH OE€30MIaCHOCTH IpuU  paboTe ¢

1a00paTOpHBIM 000PYIOBaHUEM

1.14

pa3nuyaTh OCHOBHBIC NPU3HAKU HM3YYEHHBIX (U3UYECKUX MOJENEH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPAOE TEJIO0, TOUEUHBIH UCTOUHUK
CBeTa, JIydy, TOHKas JIMH3a, IUIaHeTapHas MOJENb aTOMa, HYKJIOHHas

MOJCJIb aTOMHOI'O d4pa

1.15

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX IpUOOpPOB H
TEXHUYECKUX YCTPOWCTB C ONOPOM HAa HX ONMCAHUSA, HCIONb3YS
3HaHUS O CBOHCTBaX (PHM3MUECKUX SBICHUH H HEOOXOIMMBIC

(1)I/I3I/I‘IGCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHblE PUCYHKH H3yYEHHBIX
TEXHUUYECKUX YCTPOMUCTB, WU3MEPUTEIBHBIX npubopoB u
TE€XHOJOTMYECKHUX IMPOLIECCOB NPHU PEUICHHH Y4eOHO-TPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMBbI JJIsl IOCTPOEHUS N300pakeHUH B MJIOCKOM

3epkaie 1 coduparomieil TmH3e

1.17

MPUBOJUTL TpUMEpHl (HAXOAWTh UHGPOPMALUMI0O O TPUMEPAX)
MPAKTUYECKOTO MCIONIb30BaHUs (U3UYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM I OOecredeHus: Oe30MacHOCTH TpU  OOpalieHuu C
npudopaMu U TEXHHUECKUMHU YCTPONUCTBAMU, COXPAHEHUS 3I0POBbS U

COOJIOICHHSI HOPM PKOJIOTUYECKOT0 MOBE/IEHUS B OKpY Katollel cpene

1.18

OCYIIECTBIISATh OUCK HHPOpMAIMH (HU3UIECKOTO COJECPIKAHUS B CETH
HNuTtepuer, caMoCTOSTENbHO (OPMYIHpPYS TOWCKOBBIA  3aIpoc,
HAXOOUTh IyTH  OMNPEINEIEHUS  JTOCTOBEPHOCTH  IOJIYYEHHOU
nHpOpMalUd HAa OCHOBE HMMEIOIINXCS 3HAHUW M JOMOJHUTEITHHBIX

HCTOYHHKOB

1.19

UCNOJb30BaTh MpPU  BBHIMOJHEHUH YYEOHBIX 3aJaHUil  Hay4yHO-
HNOMYJISIPHYIO JINTEPaTypy (U3MYECKOrO COJEpIKAHUS, CIPaBOYHBIC
Marepuainsl, pecypcel cetu VHTepHer; Bianers npuéMamu

KOHCIIEKTUPOBAHUS TEKCTa, MPeodpa3oBaHus UHYOPMALMKU U3 OJIHON




3HAKOBOM CUCTEMBI B JPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBe WHGPOpPMAIUU W3 HECKOJIBKHX WMCTOYHHKOB (PU3UIECKOTrO
coJiep>KaHusl, MyOJIMYHO MPECTABIATh PE3yIbTaThl MPOEKTHOW WM
UCCIICIOBATENIbCKOW  AEATENbHOCTH, TPH  3TOM  TPaMOTHO
WCIOJIb30BaTh MU3YYCHHBIN MOHIATUNHHBIN anmapaT u3y4yaeMoro pasjaesia
(GU3MKM W COMPOBOXIATh BBICTYIUIEHHE TNpEe3eHTalued ¢ yd4éroMm

0COOCHHOCTEH ayIMTOPUU CBEPCTHUKOB
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NP BBIMOJIHEHUH y4YeOHBIX MPOEKTOB M MCCIEAOBAHHMHA (HU3NIECKUX
IIPOLIECCOB pacrpeAessaTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEHUCTBUMI M KOPPEKTUPOBAaTbH  €ro, aJeKBaTHO  OLEHUBATh
COOCTBEHHBIH BKJAJ B JEITEIbHOCTb TIPYIIbl, BBICTPAUBATh
KOMMYHHMKaTUBHOE€  B3aUMOJACWCTBHE,  NPOSABISAS  TOTOBHOCTh

paspemiatb KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KJIIACC

Kon
pasneJa

Kon
2JIEMEHTA

IIpoBepsiemble 3J1eMeHTHI COIEPKAHMS

®U3UKA U EE POJIb B [TIO3HAHUU OKPYXKAIOIIEIO MHPA

11

Ousuka — Hayka O TMpupoje. SIBIEHHUS NPUPOBIL.
OusnyuecKkue  SIBICHUS:  MEXaHWYEeCKHe,  TeIUIOBhIE,

QJICKTPHUYCCKUC, MAHUTHBIC, CBETOBLIC, 3BYKOBLIC

1.2

Ousnyeckne  BenWYMHBL  V3MepeHuwe — U3HMUECKHUX
BenmunH.  Pusmueckue  npudopsl.  [lorpemHoctsh

n3MepeHnil. MexxayHapoaHas CUCTEMA €AUHULL

1.3

ECTCCTBCHHOHay‘lHHﬁ MCTOJ IIO3HAHUA: Ha6J'IIO)IeHI/IC,
IMOCTAaHOBKAa HAY4YHOI'0 BOIIPOCA, BBIJABUIKCHHE T'HMIIOTC3,
OKCIICPUMCHT 110 IPOBEPKE TUIIOTES, O0OBSICHECHHE

HAO0JIJaEMOTO SIBICHUS

14

Omnucanue (l)I/I3I/I"IeCKI/IX SIBIICHUH C IOMOILBIO MOJETIEH

15

[IpakTuueckue paboThI:

H#H##Par###13MepeHne pacCTOSHUM.
#H#Par#H##l3mepenue o0bEMa KUIAKOCTH U TBEPIAOTO
Tena.

#H##Par###Onpenenenne pa3MepoB MajbIxX Tell.
HHPar###l13Mepenrie  TemmepaTypsl Ipd  IOMOILIHU

KUIKOCTHOI'O TCPpMOMETpA U AATYHUKA TEMIICPATYPhI

I[TEPBOHAYAJIBHBIE CBEJIEH1A O CTPOEHMUM BEIIIECTBA

2.1

###Parf##CTpoeHNE BEIIECTBA: aTOMBI U MOJIEKYJIBI, UX
pasmepbl.  OmBITBI,  JTOKAa3bIBAIOIINE  JTUCKPETHOE

CTPOCHUC BCIICCTBA

2.2

HH##Par### ]| BrokeHne YacTHI[  BEIIECTBA. CBsi3b
CKOpOCTH  JIBIDKEHHSI  YacTUIl C  TEeMIIepPaTypoOil.

BpoynoBckoe nBmxenue, nuddy3us

2.3

B3anmoaeiicTBre YacTUI] BEMIECTBA: TPUTSKEHUE U

OTTaJIKUBAHUC




HiHParfH## ArperaTHple COCTOSHUSI BEILECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAIUITMUECKUX) Tell.

2.4 B3auMocBs3p Mexay CBOMCTBaMM BEIECTB B Pa3HbIX
arperaTHbIX COCTOSHHUSIX W HMX aTOMHO-MOJICKYJIIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHHM BOJIBI
[IpakTuyeckue paboTHI:
###ParfH##0OLeHKka AuaMeTpa aToMa METOJOM PsIoB (c
ucrnolib30BanueM ¢Gotorpaduii).

2.6 #HHHPar###ONBITEH 10 HAOJIIOIEHUTO TEILIOBOIO

pacIIMpEeHHs Ta30B.
HH#HPar#H##0nbITHl 10 OOHAPY)KEHUIO JCWUCTBUSA CHUII

MOJICKYJIPHOT'O HIPUTKCHUS

JIBIDKEHUME U B3AMMO/IEMCTBUE TEJI

31 MexaHudeckoe JBIDKEHHE. PaBHOMepHOE U
' HEpaBHOMEPHOE JBHKEHHE
HH##HPar###CKopocCTb. Cpennsis CKOpPOCTb npu
3.2 HEpPaBHOMEPHOM JIBW)KEHUHU. Pacuér myTu U BpeMeHu
JIBHKCHUS
SIBnenue uHepuuu. 3akoH HHepHuH. B3aumopeiicTBue
3.3 TeJ KaK IPUYMHA W3MEHEHUs CKOPOCTU JIBM)KEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tella
34 ##HPar###InotHocTs BemecTBa. CBSI3b IIOTHOCTH C
' KOJMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMa BEIlleCTBa
3.5 Cuna kak XapaKTepHCTUKa B3aUMOICHCTBUS Tell
36 Cuna ynpyroctu u 3akoH I'yka. M3mepenue cuisl c
' IIOMOLIBIO JUHAMOMETPA
37 #i#ParfH##Bnenne TaroteHuss n cuia Tsokectd. Cuna
' TSYKECTHU Ha JIpyrux Iuia”erax. Bec tena. HeBecomocts
38 Cuna tpeHusa. TpeHHME CKOJBXEHMSI M TPEHUE IOKOS.
' TpeHue B npupoe 1 TEXHUKE
3.9 ###Par###CrioxkeHne Cui, HAMpPaBICHHBIX TIO OJHOMU
' npsmoil. PaBHoaelcTByomas cui
3.10 [IpakTuyeckue paboThI:




OnpeneneHre CKOPOCTH PaBHOMEPHOTO  ABM)KEHHUS
(mapuika B OKUAKOCTH, MOJEIU  DIEKTPUIECKOTO
aBToMoOmWIIA U Tak jainee). OmnpeneneHue cpeaHei
CKOPOCTH CKOJIb)KEHHS Opycka WIM IIapuka 10
HaKJIOHHOM  IuiockocTH. OrmpeneneHue  IMIOTHOCTH
TBEPIOTO Tena. OnbITHI, JEMOHCTPHUPYIOIINE
3aBUCUMOCTh pacTspKeHus (aeopManuu) Mpy>KHUHBI OT
MPWIOKEHHON  cuiibl.  ONBITBI, JIEMOHCTPUPYIOLIHE
3aBUCHMOCTh CHJIBI TPEHHS CKOJILKEHHS OT Beca Teja |

XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

dusnuecKue SBICHUS B IPUPOJIE: TIPUMEPHI TBUKCHUS C
3.11 Pa3IMYHBIMU CKOPOCTSMH B )KMBOW U HEXKUBOI MIPUPOJE,

JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12 TexHuueckue ycTpoiicTBa: JMHAMOMETP, NOAIUITHUKA

JIABJIEHME TBEPJIBIX TEJI, YKUJKOCTEN 1 TA30B

41 [[aBJ'IeHI/IC TBépI[OFO tena. CrnocoObl YMCHBIICHUA U
YBCJIMYCHU NaBJIICHUA

42 JlaBneHue ra3a. 3aBUCMMOCTb JIaBJI€HUs ra3a oT 00bEMa,
TeMIIepaTypbl

43 Hepez[aqa JaBJICHUA TBépI[LIMI/I TCJI1aMH4, XUAKOCTAMH H
razami. 3akoH [lackans. [ITneBMaTrdyeckue MalIMHbI

3aBUCUMOCTh ~ JaBIEHHSI JKUAKOCTH OT  TIyOUHBI.
4.4 IMuapocraTuyeckuii mapagokc. CooOIIAOITHECS COCY/IBI.

FI/IILpaBJ'II/ILIeCKI/Ie MCXaHHU3MBI

AtMmocdepa 3emnu u atMmocdepHoe naBienue. [IpuanHb
45 CYIIIECTBOBAHUS BO3AYIIHON 000m0uku 3emud. OTmbIT
Toppuuennu. 3aBUCUMOCTh aTMOC(EPHOTO TaBICHUS OT

BBICOTHEI HAA YPOBHEM MOPA

46 Wzmepenue atmocdeprnoro masneHus. Ilpubopsr s
n3MepeHust aTMOC(EepHOro AaBICHUS

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
4.7 Teno. BreltankuBaromas (apxumenoBa) Cwia.  3aKOH

Apxumena

4.8 IInaBanue ten. BosayxomnaBanue
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[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa TMOrpy:KEHHOM B JKHUIKOCTH YacTH TeJja.
Omnpenenenne BbITAIKUBAIOIIEH CUJIbL, IEHCTBYIOIIEH Ha
TEN0,  MNOrpyxeéHHoe B  kuukoctb.  IIpoBepka
HE3aBUCUMOCTH BBITAJIKUBAOLIEH CHUJIbI, JEUCTBYIOLIEH
Ha TeJ0 B JKHAKOCTH, OT Macchl Tena. OIbITHI,
JEMOHCTPUPYIOIINE  3aBUCUMOCTb  BBITAJIIKMBAIOLLIECH
CWJIBI, JIEHCTBYIOIIEH Ha TEJIO B JKMJKOCTH, OT 00BEMa
MOrPYKEHHOW B KUJKOCTh YaCTH T€Ja U OT IUIOTHOCTH
KUJKOCTH. KoncrpyupoBanue apeoMeTrpa  WIH
KOHCTPYUPOBAHUE  JIOJAKM W  ONpeaesreHue €€

TPy30NI0ABEMHOCTH

4.10

duznyeckue SABJICHUA B IIpHUPOAC: BJIIMAHHC
aTMOC(bepHoro JaBJICHU Ha JKUBOM OpraHu3M, IJIaBaHHUEC

pBIO

411

TexHuueckue ycTpOHCTBa: COOOLIAIOIIMECS COCY/BI,
YCTPOMCTBO BOJOINPOBOJA, TMIPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM Hacoc,

apeomeTp

PABOTA, MOIIIHOCTb, DHEPT'UA

5.1 Mexanunueckas paboTa
5.2 Mexanuyeckas MOIIIHOCTh
£ 3 [IpocTteie  MexaHU3MBI:  pblYar, OJOK, HaKJIOHHAs
' TUTOCKOCTh. [IpaBmito paBHOBECHS phIuara
5.4 [IpumeHeHne paBuiia paBHOBECHS phluara K OJIOKy
«3onmotoe  mpaBwio»  MexaHukd.  Koaddunuent
5.5 MOJIE3HOTO JeUCTBUA MEXaHU3MOB. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHUKE
5.6 [TorenmmanpHas HEPrun Tea, NOAHATOr0 Hal 3eMIEN
5.7 Kunernueckas sHeprus
58 [TonHass MexaHW4Yeckass dHeprusi. 3aKOH W3MEHEHUS U
' COXpaHEHMS MEXaHMUECKOW SHEPIHU
5.9 [IpakTrueckue pabOTHI:




#HtPart##Onpenenenne pabOThl CHJIBI  TPEHHSI TIPH
PaBHOMCPHOM JBWIKCHUM TCJIa II0 I‘OpHSOHT&HBHOﬁ
noBepxHocTu. lccienoBanue  yciioBUl  paBHOBECHS
ppuara. HMsmepenne KIIJI HakIOHHOW IIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUS] MEXAHUYECKOU SHEPTUU

duznyeckue SIBICHUS B npupoac: pbHaru B TCIC

5.10
YeJI0BeKa
TexHu4yeckue YCTpOMCTBa: pblUar, TMOJABMKHBIA U
5.11 HEMOJIBIKHBINA OJIOKH, HAKIIOHHAS MJIOCKOCTh, MPOCTHIE
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMEeHTBHI COiEPKAHUSA
paszeJa 3J1eMeHTa
TEIIVIOBBIE ABJIEHNA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KHUHETUYECKON
6.1 TEOpUU CTPOEHMsI BelecTBa. Macca u  pa3Mepsl
. MoJieKyl.  OmIbITB, MOATBEPKAAIOIIME  OCHOBHBIE
MIOJIO’KEHHU S MOJIEKYJIIPHOKMHETUYECKOM TeopHH
Mopenn  TBEpAOrO,  KHMJIKOrO W razoo0pa3HOro
6.2 cocTosHui BemiecTBa. Kpucrammnueckue u amopdHsie
Tena
OOBsicHEHHE CBOWCTB ra3oB, XKHUIKOCTEH U TBEPABIX TEI
0 6.3 Ha OCHOBE TOJIOXKEHUH MOJEKYISIPHOKMHETUYECKON
TEOPHUH
6.4 CMauuBaHue U KaWUISIPHBIE SIBJICHUS
6.5 TemioBoe pacliupeHne U CKaTHe
66 Temneparypa. CBs3p TeMmMmepaTypsl CO CKOpPOCTBIO
. TEIJIOBOTO IBUKEHUS YaCTHI
67 Buytpennss sHeprus. CriocoObl H3MEHEHUs! BHYTPEHHEH
' SHEPIUu: TeIlonepeaada u CoBEpUIeHnE paboThI
6.8 Bunbl temonepenayn: TEMIOMNPOBOAHOCTb, KOHBEKIIUS,




U3Ty4YeHUe

KomngectBo TCIIIIOTHI. Y,I[CJ'II)Haﬂ TEIIOEMKOCTD

6.9
BEILIECTBA
TerooOMEeH U TEIJIOBOE paBHOBECHE. Y paBHEHHE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEp/IeBaHUE KPUCTAIUINYECKUX BEILECTB.
' VY nenbHas TemoTa IJIaBjIeHUs
[TapooOpa3zoBanue 1  KoHaeHcauusa. Vcnapenwue.
6.12 Kunenue. VYaenpHas  Temuora  napooOpa3oBaHUSL.
' 3aBHCUMOCTh TEMIIEPATypPbl KUTIEHHUSI OT aTMOC(EPHOTO
JTABIICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIMBA. Y IeJIbHAs TEIUIOTa CrOPAHUs
[Mpunmunsr  pabotel  TeroBbix — aBurarenet  KITJI
6.15 TEIUIOBOTO JBHUTaTeis. TeraoBble JABUTaTeId W 3alluTa
OKPYXKAarOIIEH Cpeabl
3aKOH COXpaHEHUs ¥ MPEBPAIIECHUS SHEPTHH B TETTIOBBIX
6.16
nporeccax
[TpakTueckue paboTHI:
HH#HPar#H###0ONBITEI 10 OOHApY)KEHUIO JIEHCTBUSA  CUII
MOJIEKYJISIPHOTO MPUTSKESHHUS.
HH#HPar#H##0ONBITBI 1O BBIPAILIMBAHUIO  KPHUCTAJIJIOB
ITOBAPEHHOM COJIM WM caxapa.
HHParf#H#ONbI T o HaOJIIOIEHUTO TEIJIOBOr0
6.17 pacuIMpeHust ra3oB, KHUJIKOCTEH U TBEPIBIX TEI.

#Hi#HPar#H#Onpenenenre AaBIeHUs BO3AyXa B OaisioHe
MITTPHTIA.

HHHPar###ONBITH, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh
JIaBJIEHUS] BO3JyXa OT ero oO0bEMa M HarpeBaHHs WIH
OXJIQXKICHUSI.

H#i#Par###] IpoBepka runoTe3bl JTUHEHHON 3aBUCUMOCTH

JUIMHBI  CTOJIOMKA JKUJIKOCTH B TEPMOMETPHUYECCKON




TpyOKe OT TeMIEepaTyphl.

#i#Par#t#Habmonenune U3MEHEHUS BHYTpEHHEH
SHEPruM TeNNa B pe3yiabTaTe TEIulonepeaadd u padoThI
BHEIIHUX CHUJI.

##Par###lccnenoBanue sIBJICHUS TEIUIOOOMEHa IpHU
CMEILIMBAaHUU XOJOAHON U TOPSYEH BOJIBI.
HHPar###OnpeneneHmne KOJIMYECTBa TEIUIOTHI,
MOJIYYCHHOTO BOJIOM TpPHU TEII000OMEHE C HarpeThiM
METaJUTMYECKUM ITUITHHAPOM.

#HHPar###OnpeieneHe  yICNbHOM  TEIUIOEMKOCTH
BEILIECTBA.

#H##Par##HlccrnienoBanue npouecca ucnapeHus.
HHPar###OnpeneneHue  OTHOCUTENIBHOW — BJIAKHOCTH
BO3/TyXa.

#HHHPar###Onpenenenre yaeabHON TeIIOThI IJIaBICHUS

JIBJA.

6.18

@u3nyeckue ABJIEHUA B MPUPOJE: TMOBEPXHOCTHOE
HATSDKEHME W KalWULIPHBIE SBIEHUS B TPHUPOJE,
KpUCTAIJIBI B Tipupoje, u3inydenue CoiHIla, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpHW3bI; 00pa30BaHUE POCHI, TYMaHa,

HUHCA, CHCTA.

6.19

TexHuueckue  ycTpoMcCTBa:  KalMWJULAPBI, MPUMEpPHI
MCIIOJIb30BaHUsl KPUCTAIUIOB, >KMJIKOCTHBIA TEPMOMETP,
JaT4YUK TeMIepaTypbl, TEPMOC, CHUCTEMa OTOIUICHUS
JIOMOB, TUTPOMETpBI, TCUXPOMETpP, MapoBas TypOuHa,

JABUTAaTC]Ib BHYTPECHHETO CrOPpaHUA.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHMA

7.1 OnexkTpusanud Tei. J{Ba posia 31eKTpUUECKUX 3apsI0B
Bs3aumopeiictBue 3apsokeHHbIX  Ten.  3akoH  Kynona

7.2 (3aBMCHMOCTb CHJIBI B3aUMOJIEHCTBHS 3apSKEHHBIX TEN OT
BEJIMUMHBI 3apsJI0B U PACCTOSHUS MEXY TE€IaMH)

- Onexrpuueckoe nosue. HanpsxEHHOCTD IEKTPUUECKOTO

nosis. [IpuHIMN Cynepno3uIMu 3JIEKTPUUYECKUX MOJIeH




(Ha KAYECTBEHHOM yPOBHE)

Hocutenn »snexktpuyeckux 3apsiioB. DJIEMEHTAPHBIN

1.4 anexkTpuueckuit 3apsa. Ctpoenue atoma. [IpoBonHuKY 1
TDJICKTPUKU
7.5 3aK0OH COXpaHEHUs IEKTPUUECKOTO 3apsia
-6 ONIEKTPUYECKUH  TOK.  YCIOBUA  CYLIECTBOBAHMS
' AIIEKTPUYECKOT0 TOKA. ICTOUHHKH MMOCTOSHHOTO TOKA
JeiicTBus JNEKTPUUECKOTO TOKa (TerutoBoe,
7.7 XUMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUl TOK B
KUAKOCTAX U razax
OnexkTtpuueckas uenb. Cujna TOKa. OJIEKTPUYECKOE
7.8
HanpsHKeHHe
29 ConpoTuBneHue MIPOBOJHUKA. VY nenbHoe
' COIMPOTUBIICHUE BEIIECTBA
7.10 3akoH Oma 151 yyacTka 1enu
[locnenoBarenbHOE M MapajuiebHOE  COEIMHEHHE
7.11
IIPOBOTHUKOB
PabGota W MOLIHOCTH DJEKTPUYECKOIO TOKA. 3aKOH
7.12
Jxoyis — Jlenna
213 OJneKTpuYecKrue LeNu U TMOTPEOUTENN HIEKTPHUYECKOM
' sHepruu B ObITy. KopoTkoe 3aMbikanue
[TocTostHHBIE MarHuThl. B3anmonelcTBHE MOCTOSHHBIX
7.14
MarHMToOB
215 MaruutHoe mnone. MarHutHoe mone 3€eMIIM U €ro
' 3HAYEHME JUIsl )KU3HU Ha 3emiie
216 OneiT Opcrena. MarHuTHOE MOJIE SJIEKTPUYECKOTO TOKA.
' [IpuMeHeHue 3IeKTPOMAarHUTOB B TEXHUKE
JlelicTBME€ MarHMTHOTO TMOJS HA TMPOBOJHUK C TOKOM.
217 DNEeKTpoABUTaTENb MOCTOSHHOrO TOKa. Mcmonb3oBaHue
. AJIEKTPOJBUIaTeIe B TEXHUYECKUX YCTPOMCTBAX U Ha
TpPaHCHIOPTE
7.18 Onbitel @apazned.  SBieHue  3IEKTPOMAarHUTHOM




uHaykiuu. [Ipasuno Jlenma

DIIeKTpOreHepaTop. CriocoOmr MOJTyYEHUS
7.19 ANEKTPUUECKOMN SHEPIHH. DNEKTPOCTAaHIIUU Ha

BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUU

[TpakTuyeckue paboThI:

OMNBITH 110 HAOTIOACHUIO DJICKTPU3AIMH TEJT UHIYKIUCH

Y TIPU COITPUKOCHOBEHUHU.

HccnenoBanue JEUCTBUS  DIIEKTPUYECKOrO IO HA

MIPOBOJAHUKH U JUIIEKTPUKH.

COopka u mpoBepka pabOTHl AIIEKTPUYECKOW IIEMH

MTOCTOSTHHOTO TOKA.

N3mepenne u peryampoBaHue CUITbI TOKA.

W3mepenue u peryaupoBaHue HanpsHKeHUsI.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, UAYIIETO Yepes3

PE3UCTOpP, OT COMPOTHUBIICHUSI PEIUCTOPA U HAIIPSKEHUS

Ha Pe3UCTOope.

OnBbITHI, JIEMOHCTPHUPYIOIITHE 3aBUCHUMOCTH

ANEKTPUYECKOTO COMPOTUBJICHHUS] TMPOBOJHHUKA OT €ro
7.20 JUTMHBI, TUTOIIAN TIOTIEPEYHOT0 CEUEHUS U MaTepuara.

IIpoBepka mpaBwiIa  CIOXEHUS  HAOPSDKEHUM — TIpU
MOCJIEOBATEIbHOM ~ COCUHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuiia [uisi CUIIbI TOKA MPHU HapaieIbHOM
coelMHeHUU  pe3uctopoB.  OmpeneneHue  pabOTHI
ANIEKTPUYECKOTO  TOKa, MIYIIETO 4Yepe3  PEe3UCTop.
OnpeneneHrie  MOIIHOCTH  DJEKTPUYECKOIO  TOKa,
BBIJIETISIEMO Ha pe3uctope. McciienoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsHDKCHUS
Ha Hel. Onpenenenne KIIJ[ HarpeBatens. MccnenoBanne
MarHuTHOTO B3aMMOJCHCTBUS IIOCTOSHHBIX MAarHHUTOB.
N3yueHne MarHuTHOTO MOJIs MOCTOSTHHBIX MAarHUTOB MIPU
uxX oObeaUHeHMHM u  pasaeneHun. VcciemoBanue
JEUCTBUSI DJIEKTPUUECKOT0 TOKA HA MAaTHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBHCUMOCTb  CHJIBI




BSaHMOHeﬁCTBHﬂ KaTyllKyM ¢ TOKOM U MarHuTa OT CHJIbI
TOKa MW HaIpaBJICHHUA TOKa B KaTYHIKEC. HSy‘ICHI/Ie

HeﬁCTBHH MAardvuTHOTO IIOJIA Ha IMPOBOAHHK C TOKOM.

Koncrpynposanue u A3y4EeHUE paboThI
3JIEKTPOJBUTATEIIS. Hsmepenue KITQ
IEKTPOABUTaTEIILHON YCTaHOBKH. OnbIThI o

HUCCICOOBAaHUIO SABJICHUA SHCKTpOMaFHHTHOﬁ WHAYKIOWH:
HUCCICI0OBaHUC W3MEHEHMH 3HAYeHUS H HaIpaBJICHUA

HHAYKOUOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B TPHUPOJAC: DIECKTPUUECKHE
ABICHUS B  arMocdepe,  ANEKTPUUYECTBO  KUBBIX
OpPraHu3MOB, MarHUTHOE IOJIe 3eMJIH, JIperd IMOIOCOB,
POJIb MarHUTHOTO TIOJIS JIJISl )KU3HU Ha 3emiie, TOJIIPHOE

CHUAHHUC

7.22

TexHu4eckue yCTpPOMCTBA: JIIEKTPOCKOI, aAMIIEPMETP,
BOJIETMETp, PEOCTaT, CUETUUK HIIEKTPHUECKONW DHEPIHH,
AIIEKTPOOCBETUTENBHBIE  MPHOOPHI,  HarpeBaTebHBIC
AIIEKTPOIIPUOOPEI (mpumepsl), JNIEKTPUUECKUE
NPEOXPAHUTENH, 3JIEKTPOMArHuT, 3JEKTPOJBUTATENh

MOCTOAHHOI'O TOKA, TCHECPATOP MOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kox snemenTa [IpoBepsiemble AIEMEHTBI COIEPKAHUS
paszzaena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannueckoe ABWKeHHE. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8 8.2 OTHOCHTEIBLHOCTE MEXAHNYECKOTO IBHKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEIHOE JIBIDKEHUE
#H##Par##HtHepaBHOMEpHOE PSIMOIMHEWHOE BUKECHHE.
8.4 CpenHsis W MIHOBEHHas  CKOPOCTb  Tela NP

HCPAaBHOMCPHOM JABHKXCHHUU




VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE

8.5
JIBU)KEHUE
8.6 HH#HPar##t#CBobogHOe agenue. OneiTel ["anumes
HH##Par##HPaBHOMepHOE JBHXKEHUE IO OKPY>KHOCTH.
8.7 [lepuon m wacrora oOpamenus. JlunelHas u yriioBas
ckopocTH. LlenTpocTpeMuTeabHOe yCKOpEeHue
8.8 ITepserit 3akon HeroToHA
8.9 Bropoii 3akon HerotoHa
8.10 Tpertwnii 3axkon HetoToHa
8.11 HHHPar### [pyuHIMI CYyTIepIO3UIIMY CHUIT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 ##HPar##H#Cuna  TpeHus: cuila TPEHHSI CKOJIbXEHUS,
. CHUJIa TPEHUS TOKOsI, IPYTUe BUIbI TPEHUS
8.14 H#HPar#H##Cuna  TSDKECTH U 3aKOH ~ BCEMHUPHOIO
' TATOTEHHA. Y CKOPEHUE CBOOOIHOTO Ma/ICHUS
8.15 JBwxenue  mmaHer  Bokpyr  Comnupa.  Ilepsas
' KOCMHYecKasi CKOpocTb. HeBecoMOCTh 1 meperpy3Ku
PaBHOBecue MaTepuanbHON TOUKH. AOCOITIOTHO TBEPAOE
8.16 oo
#i#H#Parf##PaBHOBecue TBEPAOro Tella C 3aKPEIUIEHHON
817 0cblo BpateHuss. MoMeHT cuibl. LleHTp TshxecTH
8.18 Nmnynsc tena. MI3Menenne nMirynsca. MiMnyinbsce cuiibl
8.19 3aKOH COXpaHCHHS HMITYJThCA
8.20 H#iHPar###PeakTHBHOE JBIDKEHIE
8.21 Mexanudeckas paboTa U MOIITHOCTD
Pabora cunm Tsxkectu, ynpyroctd, TpeHus. CBs3b
8.22 SHEPrUH U PabOTHI
) [loTreHnmanbHass dHEprHs  Tela, TOAHSATOTO  HaJ
8.23 MTOBEPXHOCTHIO 3eMIIN
8.24 [ToTeHunanbHast SHEPTUS CKATOU MPYKUHBI
##Par#Ht#Kunernueckass ~ sHeprusa.  Teopema o
8.25 KUHETUYECKON SJHEPTUU
8.26 #H##Par###3aKoH cCOXpaHEHUST MEXaHMYECKOW SHEPTUU




8.27

[TpakTrueckue pabOTHI;

OnpeneneHue cpenHell CKOPOCTU CKOJIbKEHHUsI Opycka
WIA JBW)KEHHUsS IIapuKa II0 HAKJIOHHOW IUIOCKOCTH.
OnpezneneHre yCKOpPEHUs Tela MpH PaBHOYCKOPEHHOM
JBYDKEHUU 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH IIYTH OT BpPEMEHHU IpU
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HadaJIbHON CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JBYDKEHUM 0€3 HayaJbHOM CKOPOCTH IYTH OTHOCSITCS
KaK psAa  HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIbKEHHS
OT CWIbl HOpMajbHOro pasieHus. OrmnpeneneHue
kKodpdunueHTa TpeHHs CKonbxkeHus. OmnpeneneHue
KECTKOCTH mNpyxuHbl. OrmnpeneneHue padOThl  CUIIbI
TPEHUST TPU PABHOMEPHOM JBIDKEHHH Tela 110
rOpPU30HTANILHON mNoBepxHOCTU. OmnpeneneHue pabdoThI
CHUJIBI  YIOPYrocTM  IIpu  moabéMe  Ipys3a  C
UCTOJIb30BAHUEM  HEMOJBMKHOTO W IMOJBHYKHOTO

0JIOKOB

8.28

du3nyeckue SIBICHUSI B Impupoae: IMpuJIMBbI U OTIIMBBI,
JABMOKCHHUC TIJIAHET ConaeyHol CUCTCMbI, PCAKTUBHOC

JABVKCHUC KMBBIX OPraHn3MOB

8.29

TexHuyeckne  yCTpOMCTBA:  CHOUIAOMETP,  JATYUKHU

IIOJIOXKEHUS, PACCTOSIHUS U YCKOPEHMS, PAKEThI

MEXAHUYECKHNE KOJIEBAHNA 1 BOJIHbI

KonebarenbHoe aBuxenne. OCHOBHbIE XapaKTEPUCTUKU

91 KOJIeOaHU: TIEPHO/I, 9YaCcTOTa, AaMILTUTY/Ia
9.9 MaremaTnueckuii 5 NIPY>KUHHBIN MasTHUKH.
' [IpeBpaiieHre YHEPTUU MPH KOJIeOATEIbHOM JIBIKEHUN
9.3 3aryxaroiue KosneOaHus. BpIHyXIeHHbIE KojeOaHMs.
' Pe3onanc
Mexannueckue BosiHbl. CBOWCTBa MEXAHUYECKUX BOJIH.
9.4 IIpononpHble M TIONEPEUHBbIE BOJIHBL. J{JMHA BOJHBI U

CKOpOCTh €€ pactpoCTpaHeHUsI. MexaHn4ecKrue BOJTHBI B




TBEPJIOM TeJIe, CEHCMUYECKUE BOTHBI

9.5 3ByK. ' poMKOCTB U BbICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 Wudpa3Byk u yabTpa3zByk
[TpakTuyeckue paboThI:
Onpenenenre 4acTOThl W Iepuoaa  KosieOaHui
MaTEMaTUYECKOTO MasiTHUKA.
Onpenenenue 4acToTbl M Hepuofa  KosieOaHUi
IPYKUHHOT'O MasiTHUKA

97 HccnenoBanne 3aBUCUMOCTH MepHofa  KojieOaHui

' MOJBEIMIEHHOTO K HHUTH Tpy3a OT JUIMHBI HHUTH.
HccnenoBanne 3aBUCUMOCTH MepHoAa  KoleOaHUi
IPYKUHHOIO MasiTHUKa OT Macchl rpysa. llpoBepka
HE3aBHCHUMOCTH nepuozaa KosebaHuit rpysa,
MOJIBEILIEHHOTO0 K HUTH, OT Macchl Irpy3a U KECTKOCTH
NpyXUHBL M3Mepenne ycKopeHus: CBOOOIHOTO M ICHHS
®dusnyecKkue sSIBICHUS B MPUPOJE: BOCIPUSITHE 3BYKOB

9.8 JKUBOTHBIMH, 3EMIIETPSICEHHE, CEHCMHUYECKHE BOJHBI,
IlyHaMH, 3X0

9.9 TexHuueckne yCTpOWCTBA: 9XOJOT, HCIIOJIb30BAHKE

YJIBTPa3ByKa B OBITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE IIOJIE 1 SJIEKTPOMAI'HUTHBIE BOJIHBI

BJ'IeKTpOMaFHI/ITHOC ITOJIC. SHCKTpOMaFHI/ITHLIe BOJIHBI.

101 CBoiiCTBa 2NIEKTPOMArHUTHBIX BOJH

10.2 [[Ikana 37€KTPOMarHUTHBIX BOJIH

10.3 OnekTpoMarHuTHas npupoaa ceera. CKOpocTh cBeTa.

. BonHoBBIE CBOMCTBA CBETA

[TpakTuyeckue paboThI:

10.4 W3yyeHne CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJH €
MTOMOIIIBI0 MOOMIIEHOTO TeedoHa
®dusnyeckue SBICHUS B TNPHPOJE: OHOIOTHUECKOe

10.5 JelicTeue BUIMMOTO, yABTPapHOIETOBOTO U
PEHTI'€HOBCKOTO U3ITy4eHUN

106 Texnuueckue YCTpOKCTBA: HCIIOJIb30BAaHUE

SJICKTPOMArdHUTHBIX BOJIH JJIA COTOBOH CBSI3H




11

CBETOBBIE ABJIEHUA

111 JlyueBast monienb cBeTa. MicTouHuku cBera
11.2 [IpsimonuHetHOE pacpoCTpaHeHue cBeTa
113 Otpaxenue cera. [lmockoe 3epkano. 3aKoH OTpayKeHHUs
' cBeTa
114 [Ipenomnenue cBeta. 3akOoH MPEJIOMIICHHS CBeTa.
' [TonHOE BHyTpeHHEE OTpa’KeHUE CBETa
115 JIunza. Xop nydeii B TMH3E
116 OnTuueckast cucreMa (QoroarnmnapaTa, MHKPOCKONA U
' TeJecKona
117 ['ma3 xak onTuyeckass cucTeMa. biIM30pykocTs U
' JAIbHO30PKOCTh
118 Pasnoxxenue Genoro cBeta B cektp. OnbiTel HploTOHA.
' CrnoxeHue CIIeKTpaIbHBIX IBETOB. Jlucmepcust cBeTa
[TpakTueckue paboTHI:
#H##Par###cciienoBanue 3aBUCUMOCTH yria
OTPaKCHHSI CBETOBOTO JIyda OT yIJia MajcHUs.
Hi#Par###lI3ydeHe  XapakTepUCTUK — M300pakeHHs
npeaMeTa B INIOCKOM 3epKalle.
H#H#Par##lccnienoBanne 3aBUCUMOCTH yria
MPEJIOMIICHUSI CBETOBOTO JIy4a OT yIJia TaJCHHUS Ha
119 TpaHUIlE «BO3YX — CTEKIION.
' #HPart## lonydenne  M300pakKeHUH C  TIOMOIIBIO
coOuparoIien JTMH3BL.
#HPar###Onpeneneane  (QOKYCHOTO  pacCTOSIHUS |
ONTHYECKOM CUITBI COOUPAOIICH JTMH3BL.
HHHPar###ONBITEI TI0 Pa3lIOKEHUI0 OEJoro CBETa B
CIICKTP.
#HH#HParf##ONBITEL 110 BOCHPHUATHIO LIBETA IPEAMETOB
MIPH WX HAOJIOICHUH Yepe3 IIBETOBBIE (PUIILTPHI
dwusndeckue ABICHUS B pupojie: 3atMeHns CoiHIa U
11.10 JlyHbl, 11BETa TeN, ONTHYECKHE SIBICHHUS B atMocdepe
(uBeT Heba, pedpakuus, pagayra, MUPax)
11.11 Texauueckue YCTpOICTBa: OUKH, TIEPHCKOII,




doToanmnapar, ONTHIYECKHE CBETOBO/IBI

12

KBAHTOBGIE ABJIEHWA
121 OnbiTel Pe3zepdopna u muaHerapHas MoJeNb aToMa.
' Mogens aToma bopa
129 Hcnyckanve W IOIVIOLIEHHE CBEeTa aroMoM. KBaHTBHI
' JIuHeityaTeie CIeKTPhI
12.3 PagnoaktuBHOCTH. Anb(ha, 6eTa- 1 TaMMa-u3TydeHUs
194 Crpoenne aromHoro sgpa. HykinoHHas  Monenb
' aTOMHOTO sapa. M3oTonsl
195 PannoaxtuBHble mnpeBpameHus. Ilepuon mnomypacnana
' aTOMHBIX A1ep
126 SnepHple peakuny. 3aKOHBI COXPAaHEHUS 3apsJ0BOIO U
' MacCcOBOI'0 YHCEIN
12.7 OHeprus CBsA3M aTOMHBIX A1ep. CBsI3b MacChl U SHEPIUH
128 Peakuuu cunresa u nenenus snep. ctounuky sHepruu
. CoJHia u 3B83[
129 SlnepHas  sHepreruka.  JleHcTBHE — pagMOaKTUBHBIX
' U3ITy4eHUI Ha )KUBbIE OPTaHU3MBI
[TpakTueckue paboTHI:
HaOmtoneHue CIUIOMIHBIX M JIMHEWYAThIX CIIEKTPOB
12.10 U3ITyYEeHHUS.
HccnenoBanue TPEKOB: U3MEPEHNUE DHEPIMM YaCTHUIIBI
10 TOPMO3HOMY ITyTH (110 hoTOrpadusm).
W3mepeHue panoakTUBHOTO (hoHa
@dusnyeckue SABIECHUS B IPHUPOJE: ECTECTBEHHBIN
paZioaKTUBHBII ¢on, KOCMUYECKHE Ty4H,
12.11 paZiMoOaKTUBHOE M3JIyYEHHE IPUPOIAHBIX MHHEPAJIOB,
JICUCTBUE PANMOAKTUBHBIX W3JIYYEHU Ha OpraHu3M
yeoBeKa
1212 TexHuueckue YCTpOMCTBa: CIIEKTPOCKOIL,

I/IHI[I/IBI/I,Z[ya.HBHIJﬁ AO3UMETP, KaMEpa Bunscona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUSA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepPsieMOro
TpeOOBaHHUA

IIpoBepsiemblie TpeOOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 ypOBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTe/bHOI
NPOrpaMMbl OCHOBHOT0 00111ero od0pa3zoBanust Ha ocHoBe PI'OC

[lonumanme pomu  GU3MKK B HAyYHOM  KapTUHE  MUDA;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TIO3HABAEMOCTH SBJIEHUM MPUPOJABI, O pOJIM DIKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (GU3MKM B pa3BUTUHU
€CTeCTBEHHBIX HAyK, TEXHHKM U TEXHOJOTUH, 00 DBOJIOIHU
(bu3nYecKUx 3HAHUW U UX POJU B LEJIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHUpPA, O BKJIAJAE POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSCHEHHE NPOLIECCOB OKPYXKAIOILEIro

MHUpa, pa3BUTHC TCXHUKHU U TEXHOJIOTUH

3HaHUsA O BHJAAX MaTepuu (BEIIECTBO W TIOJIE), O JABUKEHUU Kak
crnoco0e CyIIecTBOBaHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BEIIeCTBa, O (PU3MUYECKON CYIIHOCTHU SIBICHUM MPUPOJIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, D3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3inyaTh SBJICHUS MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIUX JTaHHOE (PU3UYECKOE SIBICHHE;
YMEHHE PAclO3HaBATh MPOSBIECHUE U3YUYEHHBIX (PU3NYECKUX SBICHHUM
B OKpYXaloIlleM MHpE, BBIIEISS MX CYLIECTBEHHBIE CBOMICTBa

(npu3HaKm)

BJ'Ia,I[eHI/IC OCHOBAaMH MOHSITHIHOIO amnrapara M CHMBOJMYCCKOTO
A3bIKA (1)I/ISI/IKI/I N HCIIOJIB30BAHUE HX JIs PCIICHUA y‘Ie6HBIX 3aJa4,
YMCHHEC XapaKTCpU30BaATb CBOMCTBA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U

MPOLECChI, UCIIOJIb3YA (bYH,Z[aMCHTaJIBHBIC U SMITUPUICCKUEC 3aKOHBL

VYMenue onuceBaTh HU3Y4YCHHBIC CBOMCTBA TENl U (1)I/ISI/I‘IGCKI/IG SIBJICHHA,

WCTIONB3YS (PU3HUECKUE BETUIHHBI

Brnagenne ocHOBaMH METOAOB HAy4YHOTO TO3HAHUS C Y4ETOM
coOmroIeHnsI paBuJI OE30MacHOTO TpyAa: HaOMoAeHHEe (PU3NUECKHUX
SIBJICHU:

YMEHHE CaMOCTOSITENIbHO COOMpPATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JJaHHOTO Habopa 00OpylOBaHMS 110 MHCTPYKLIUH, ONHUCHIBATh XOJ
OTIBITA U 3aIMCHIBATH €TI0 PE3YIbTATHI, (POPMYIHPOBATH BHIBOIBI;
IIPOBE/ICHUE MPSMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEIMYMH:!
yMEHHE IUIAHUPOBATh HM3MEPEHHUs, CAMOCTOATENFHO  COOHMpaTh
9KCIIEPUMEHTAIbHYIO ~ YCTaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HAUEHHUE BEJIMYMHBI M aHAIM3UPOBATH IOJYyYEHHBIE PE3YJIbTAThI C
y4€TOM 3a/1aHHON NOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUIL;
IIPOBEJICHUE  HECIOXHBIX  IKCIIEPUMEHTAIBHBIX  HCCIIEAO0BaHUM;
CaMOCTOATENIFHO ~ COOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY H
IPOBOAUTh  MWCCIENOBAHME IO  HMHCTPYKLUUH,  IPEACTaBIATH
MIOJIyYE€HHbIE 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BUZAE TAOIUL U
rpadMKOB, yYUTHIBATh TOTPELIHOCTH, A€IaTh BBIBOBI I10 pe3ysIbTaTaM

HCCIICAOBAaHUA

[loHnMaHWe  XapaKTepHBIX  CBOMCTB  (PH3MUYECKUX  MOJENeH
(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPIOE TEIO, MOJCIH CTPOCHUS
ra3oB, JXHJIKOCTeH M TBEPHIBIX TeJ, IUIAHETapHAs MOJENb aToMa,
HYKJIOHHAasi MOJEJIb aTOMHOTO $pa) U yYMEHHUE NPUMEHATh UX IS

00BsICHEHUS (PU3NUYECKHX MPOLIECCOB

YMeHue oOBACHATH (U3MUECKHE MPOLECChl U CBOMCTBA Tel, B TOM
Yyyclie U B KOHTEKCTE€ CUTyallUd MpPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABJIATh IPUUNHHO-CIIEACTBEHHBIE CBA3H U
CTPOUTH OOBSCHEHHUE C OMOPON HAa U3YyUYEHHBIE CBOMCTBA (HU3UUECKUX

ﬂBHCHHfI, (1)I/ISI/I‘~ICCKI/I€ 3aKOHBI, 3aKOHOMCPHOCTH U MOACIIN

YMenue pemate pacuéTHble 3amaud (Ha Oaze 2 — 3 ypaBHEHHI),
WCTIONB3YSl 3aKOHBI U (OPMYJBI, CBSI3bIBAIOIINE (UBNUECKUE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBaTh KPATKOE YCJIOBHE 3aJayH,
BBISIBJISITH HEJOCTAIONINE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOUMBIC I €€ PEIICHUsI, NCII0JIb30BaTh CIIPABOYHBIC JTaHHEBIC,
MPOBOJUTH PAcUYE€Tbl M OIEHUBATH PEATMCTHYHOCTH MOJIYYEHHOTO
3Ha4YeHHS (U3UYECKON BEITMYHMHBI, YMEHUE OMPEACIATh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHEI, HOJ'Iy‘lCHHOfI IIpH pCHICHUHA 3a1a9n

YMmenue XapaKTCpHU30BaTb  HPUHIUIILI JEHUCTBUS TEXHHUUYECKHUX
YCTPOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U MPOMBIIIJICHHBIX
TEXHOJIOTHYCCKUX MPOLCCCOB IO NX OIMMCAHWUIO, UCIIOJIB3Yyd 3HAHUA O

CBOWCTBaX (PU3MUECKUX SBJICHUI U HeoO0XoAuMbIe (pU3NYECKUE




3aKOHOMCPHOCTHU

10

VYMeHue UCMonb30BaTh 3HaHMSA O (U3MUECKUX SIBICHUSAX B
MOBCETHEBHON KM3HM s obOecneueHus OE30MAaCHOCTH  IpU
oOpamieHMn ¢ OBITOBBIMH ~ HpUOOpaMH M TEXHHUYECKHMHU
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS M  COOJIOJIEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHHS B OKpYXKaloLled cpele; MOHMMaHHE
HEOOXOMMOCTH TPUMEHEHHUS JOCTH)KEHUH (U3WKA U TEXHOJOTHH

JJIA palluOHAJIBHOT'O IIPUPOAOITIOJIb30BaAHHA

11

OneIT TOWCKa, TPeoOpa3oBaHUs U TPEACTABICHUS WHPOPMAIUU
(U3MUECKOTO CONIep)KaHHUS C MCHOJIb30BAaHUEM HHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHI; YMEHHUE OLEHUBATH JOCTOBEPHOCTh
MOJIy4eHHON WHGOpMAlMu Ha OCHOBE HMEIOLIUXCS 3HAaHUN U
JIONIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHUE  HCIOJIb30BAaTh  IpHU
BBITIOTHEHUH Y4YEOHBIX 3aJaHUil HAyYHO-TIOMYJSPHYIO JIUTEPATYpPy
(U3HYECKOTO COJCPIKAHMSI, CIPABOYHBIC MAaTEPHAIbI, PECYpPChI CETH
Wurtepner; BrnageHwe 0a30BBIMH  HaBbIKAMH  MpeoOpa3zoBaHUs
nHDOpPMAIMA W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTYIO; YMEHUE
CO3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(I)OpMaI_[I/II/I N3 HCCKOJIBKUX UCTOYHHUKOB




HEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA

O3 11O PU3UKE
Kon IIpoBepsieMblii 31eMEHT COAePKAHMS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanuueckoe JBUKeHHE. MarepuanpHas Touka. Cucrema oTcuéra.
' OTHOCUTEIBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe ABMkeHue. CpenHss ckopocTb. Popmyna
1.2 JUTSL BBIYHCIICHUS CPEHEH CKOpPOCTH: V = S/t
PaBHOMepHOE TpsSIMONMHENWHOE NBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TEla
OT BPEMEHHM B CIIy4a€ paBHOMEPHOI'O MPSMOJIMHENHOTO IBHKEHUS:
13 x(1)=x,+vt
I'paduku 3aBUCHMOCTH OT BpEMEHM JJsi MPOEKIHH CKOPOCTH, MPOEKIMH
NepeMEeLIeHHs, IyTH, KOOpJAMHATBhl I[P PABHOMEPHOM IPSMOJUHEHHOM
JIBUKEHUU
3aBHMCHUMOCTb KOOPAMHATHI T€la OT BPEMEHHU B CIy4ae PaBHOYCKOPEHHOI'O
HPSIMOJIMHENHOTO ABUKEHUS:
2
S =vy s+ ay= ;
2
®opmynbl 111 TPOEKLIHUH NEepEeMEIIeHUs], TIPOEKIUNU CKOPOCTH U MPOEKINH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
#2
14 s.(D=vy,-t+a, R
U_\'(r] =Up, T4, 1,
a,(f) =canst,
U:.‘r: - Ul.r2 =2a,s,
I'paduku 3aBUCUMOCTH OT BpPEMEHM JJIsl MPOEKIMU YCKOPEHHUS, MPOEKLIUU
CKOPOCTH, MPOEKIMH MEPEMEUICHNs], KOOPAUHATB IIPU PABHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUN
CBobonHoe naaeHue. PopMysibl, ONMCHIBAIOIIME CBOOOJHOE MaJeHHE Teja
15 10 BEPTUKAJIH (ABM)KEHHE Tella BHU3 MM BBEPX OTHOCUTENIBHO MTOBEPXHOCTU

3eminn). I'paduku 3aBUCHMOCTH OT BpPEMEHM Ui NPOEKLUUU YCKOPEHUS,




IMPOCKIHMKU CKOPOCTH M KOOpJAWHATHI IIPpHU CBO6OI[HOM nmaacHuu TeEj1a I10

BEPTUKAJIU

CKopocTh paBHOMEPHOTO ABMXKEHMSI Tela MO OKpyxHocTu. HampaBieHue
CKOPOCTH.

®opmyia 17151 BBIYUCICHHS CKOPOCTH Yepe3 PainyC OKPY>KHOCTH U TIEPUOJ]

oOparieHus:
2mR
L=
T

HenTpocTpemurenbHoe yckopeHue. HampapieHue LEeHTpOCTPEMUTEIBLHOTO

16 yckopeHus. @opMmyiia Uil BBIYACIECHUS YCKOPEHUS:
2
a. = L
" R
dopmyiia, cBA3BIBAIOLIAS IEPUOJL U YACTOTY OOpaLCHUS:
v = 1
T
Macca. ITnotHocTs BemecTa. @opMyia i1l BBIYMCICHUS INIOTHOCTH:
_m
1.7 V
1.8 Cuna — BexTopHas ¢puznyeckas BenuuuHa. CloxXeHue CHil
1.9 SIBnenne nnepruu. Ilepsslii 3akoH HeroToHA
Bropoii 3axkoH HeroToHa:
F=m-d
1.10
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHUS TeJIa U BEKTOPA CUIIBI,
JIEUCTBYIOLLEH HA TEJIO
B3anmopericteue Ten. Tperuit 3akoH HeroToHa:
111 Fyg=-Fr
112 TpeHue Mokos U TpeHHE CKOJbXeHus. PopMyiia JUisi BBIYUCICHUS MOJIYJIS




CHJIBI TPEHUSA CKOJIBXXCHUS:

Frpzp-;"-f

1.13

Hedopmarus tena. Yrpyrue u Heynpyrue nedopmanuu. 3aKOH yIpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHoe TATOTCHHE. 3aKOH BCCMHUPHOT'O TATOTCHUSA:

my -,
F=G.—-L1 2
R
Cuna TsKecT. Y CKOpeHre CBOOOIHOTO MaJICHHUS.
®opmyna Al BBIYUCICHUS CUJIBbI TSKECTU BOIHM3H MOBepXHOCTH 3emnu: F =
mg.
JBrxenue ranet Bokpyr Counnia. [lepBas kocMuueckasi CKOpOCTb.

HeBecomocTts 1 NIEpErpy3Ku

1.15

Nmnynse Tena — BekTopHas ¢pu3ndeckasi BEIMIrHa.
D=mi

HNmnynse cuctemst Ten. Mi3menenne ummyibca. UMIyibe CUmb

1.16

3akoH COXPAHCHUS UMITYJIbCA JJI1 3aMKHYTOﬁ CHUCTCMBI TCII:
p=myUy +m,U, =const

PeakTuBHOE ABMKEHHE

117

Mexannueckast pabora. @opmyria 1jisi BEIYUCICHUS pa0OThI CHITBI:

A=Fscosc

Mexannueckass MOIITHOCTE:

N=4
f

1.18

Kunerndueckas u NMOTCHIUAJIbHAs SHCPIUA. (I)opMlea JJISL BBIYUCIICHUA

KHHETHYISCKOM OHCPIruu:




HJUE
BT

Teopema o kuHeTHUUECKOHN YHEprun. Popmyiia sl BEIYUCICHUS

HOTCHHI/IaJIBHoﬁ OHEPIuHU Teja, IOAHATOIO

HaJ 3eMIIEH:

E,= mgh

MexaHnyeckas SHEeprus:

E=E;+E »
1.19 3 N
aKOH COXpaHEeHUsl MexaHudeckoii sHepruu. GopMyna A 3aKOHa
COXpaHEHMSI MEXaHUUECKOI SHEepPruu B OTCYTCTBUE CHII TpeHus: E = const.
[IpeBparieHue MeXaHUYECKOM SHEPTUU TIPU HATMYUU CHIIBI TPCHHUSI.
[IpocThie MexaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBue paBHOBECHS pblyara:
M +M +..=0
1.20
[TonsrkubIi 1 HenoABMKHBIHN 0710ku. KIT/] mpocTeix MexaHU3MOB,
n= Aummnaa
A‘S&TIIHH
JlaBiienue TBEpAOrO TENA.
®opmyna 7151 BBIYUCICHUS 1aBJICHUs TBEPIOTO Tena:
_F
P=%
191 JaBnenue raza. ATMocdepHoe TaBieHue.
I'mapocTaTuyeckoe naBiieHUE BHYTPH KUIKOCTH.
®dopmyra Tt BEIMUCIICHUS TaBIICHUSI BHYTPH KUJKOCTH:
P=Pgh+Puy,
1.22 3axoH Ilackans. ['uapaBnuueckuii npecc
123 3akoH Apxumena. Dopmyna s ONpeeTICHUS BBITATKUBAIOIMICH CHITHI,

JICHCTBYIOLIEH Ha TEJIO, IIOTPYKEHHOE B XKUAKOCTH WIIN ras:




VcnoBue miaBanus Tena. IlmaBanue CYI0B 1 BO3AYXOIIJIaBAHUEC

1.24

Mexannueckue KoyeOaHus. AMIUTUTYAQ, TIEPHOJ U 9acTOTa KoJeOaHUM.

®opmyia, CBSI3bIBAIOIIAs YACTOTY U MEPHUO KOJICOAHUIA:

1.25

MaremaTuyeckuii U TPYKUHHBIA MasTHUKHU. [IpeBpailieHre sHEpruu Mnpu

KoJIe0aTeIbHOM JBHXXCHUU

1.26

3aryxaromue kojeOanus. BeiHyX1eHHbIe Konebanus. Pesonanc

1.27

MexaHn4yecKHe BOJIHEI. HpOI[OJ'ILHLIC U IIOIICPCYHBIC BOJIHBI. HJ'II/IHa BOJIHBI U

CKOPOCTB paClpOCTpaHCHUA BOJIHDI:

L=uv-T

1.28

3ByK. ['poMKOCTh 1 BbIcOTa 3ByKa. OTpaskeHHE 3BYKOBOM BOJHBI HA FPaHUIIE

nByX cpell. MHdpa3Byk 1 yabTpa3ByK

1.29

Ipaxmuueckue pabomoi

H3mepenne cpeaHel MIOTHOCTA BEUIECTBA; apXUMENOBOM CHIIBI; KECTKOCTH
NPYKUHBL; KO3 (UIIMEHTA TPEHUS CKOJIBKEHUS; PaOOThI CUJIBI TPEHUS, CUIIBI
YIPYTOCTH; CPEeIHEN CKOPOCTH ABMXKEHUS OpyCKa MO HAaKJIOHHOM IJIOCKOCTH;
YCKOpeHUs: Opycka MpH JBHKEHHUU IO HAKJIOHHON IUIOCKOCTH; 4acTOTHI U
nepuoaa KoneOaHuii MaTeMaTHYECKOIro MasATHUKA, YaCTOTBI W IICPHUOa
KoJIeOaHUH MPY)KMHHOTO MAasTHUKA; MOMEHTa CHIIbI, JIEHCTBYIOIIETO Ha
pblyar; paboThl CHJIBI YOPYrOCTH MpU MOAbEME TIpy3a C IOMOIIBIO
HETMOJABUKHOTO OJIOKa; pabOThl CHJIBI YIPYTOCTH TMPU TMOABEME Tpy3a C
MOMOIIBIO TOJIBMXKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXHWMEJOBON CHIIBI OT 00BbEMa MOTPYyKEHHOU
4acTU TejJa U OT IJIOTHOCTH >KMJKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOLIEH
CUJIBI OT MACCBI TE€Ja, CHUJIbI TPEHHA CKOJIBXKCHHUA OT CHIIBI HOPMAJIBHOTO
JABJIEHUS M OT poJa IOBEPXHOCTH; CWIIBI YNPYTrOCTH, BO3HMKAIOUIEH B
NpyXHHE, OT CTENEeHU AepopMaliy MPYXKHUHBI; YCKOPEHUsI Opycka OT yria
HAaKJIOHA HaNpaBIsAIOUIeH; mepuoda (4acToThl) KojeOaHHM HUTAHOTO
MasATHUKaA OT JJIMHBI HUTH, IICPUOJa Koaebanuii IMPYXUHHOI'O MasiTHHUKa OT
Macchl TIpy3a M KECTKOCTU MPYXKHUHBI, HCCIEIOBAHUE HE3aBUCHUMOCTH

nepuosia KojeOaHUil HUTSHOTO MasTHHKa OT Macchl rpys3a. IIpoBepka




YCJI0BUs paBHOBECHS pblyara

Qusuueckue sA61eHUA 6 npupooe: TPUMEPHI JBUXKEHUS C Pa3IMYHBIMU
CKOpPOCTSIMH B JKMBOM M HEXHMBOM IPUPOJIE, ACUCTBUE CUIIBI TPEHUS B

npupoac M TEXHHUKE, MNPUIKMBBI U OTIHBbI, IBHXXCHHUC ILIAHCT ComHeuHoM

1.30 CHUCTEMbI, PEaKTUBHOE JBWXKEHUE >XUBBIX OpPraHU3MOB, pbhIUYard B TeJe
YyeJioBeKa, BIUSHUE aTMOC(EpHOTro JaBlIeHUs Ha KUBOI OpraHu3M, MJiaBaHUe
peIO, BOCHPHSITHE 3BYKOB J>KMBOTHBIMHU, 3E€MIICTPSICEHUE, CEHCMHUYECKHE
BOJIHBI, IlyHaMH, 3XO0
Texnuueckue ycmpouicmea: CIUAOMETpP, JATUUKHU MOJ0KEHHS, PACCTOSIHUS U
YCKOpEHUSs, IMHAMOMETp, MOAIIUIIHUKYA, PaKeThl, pblYar, IMOABIKHBIN U

e HETOABUKHBIM OJIOKH, HAKJIOHHAS TUIOCKOCTh, POCTHIE MEXAHU3MBI B OBITY,

' cooO0IIaroIuecs: COCybl, yCTPOWCTBO BOAOIIPOBOIA, THAPABINYECKHI TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEP, MOPIIHEBOW HACOC, apeoOMETP, IXOJIOT,
UCIIOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOH TEOpUHU CTPOCHUS

2.1 BemecTBa. Mojenu TBEPAOrO, >KUJIKOTO W Ta3000pa3HOTO  COCTOSHUMN
BeniecTBa. Kpucraminueckue u amopgHsbie Tena

22 JBmxenne dyactui BemecTBa. CBS3b CKOPOCTH JBMIXKEHHS YacTUI[ C

' Temneparypoil. bpoynosckoe nBuxenue, aupPysus

2.3 CMauuBaHue U KaNnWUISIPHBIE SBJICHUS

2.4 TenoBoe paciMpeHue 1 cxaTtue

2.5 TennoBoe paBHOBECHE

26 Buytpennss sneprus. Pabora u Teruionepegadya kKak CrocoObl M3MEHEHHs

' BHYTPEHHEHN SHEPrUuun

2.7 Buasl Temionepenayun: TeMIONPOBOAHOCTb, KOHBEKIIHUS, U3ITYUEHHUE
HarpeBanne wu oxnaxnaenwe ten. KomumyecTBO TemioTel. YaenbHas
TEIUIOEMKOCTb:

2.8

O=an(t,—1,)
3aK0H COXpaHEHUsI YHEPTUH B TEIUIOBBIX MpoIieccax. Y paBHEHUE TEIIJIOBOTO
29 Oananca:

Q+0, +..=0




2.10

Hcnapenve u xoHaeHcanus. 3MeHeHue BHYTpeHHEH SHEpPruu B Ipolecce
ucnapeHus u KoHjaeHcanuu. KurneHue KuAKOCTU. YenbHas TeIioTa

napooOpazoBanusi: L = Q/m

2.11

BnaxnocTts BO3ayXxa

2.12

[InaBnenune u kpuctammzanus. V3MeHeHHe BHYTPEHHEW SHEPruu IMpu

IJIABJICHUHU U KpUCTAJIJIM3allH. Vz[em,Ha;{ TCIJIOTA I1JIaBJICHUA !

2.13

BHyTpeHHsAs SHeprus cropaHus TOIUIMBA. Y IEJbHAs TEIUIOTA CrOpPaHUs

toruBa: 0 = Q/m

2.14

[Ipunnuns! padote! Temnobix Asurareneil. KI1J remnoBoro nqsurarens

2.15

Ipaxmuueckue pabomoi

HN3mepenne  ynenpbHOM  TEIUIOEMKOCTH  METAJUIMYECKOr0  LUJIMHAPA;
KOJMYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOM KOMHATHOM TeMIIepaTyphl
(buUKCUpOBaHHONH Macchl, B KOTOPYIO OIYIIEH HarpeThlii IMIMHD;
KOJIMYECTBA TEIJIOTHI, OTAAHHOTO HAarpeThIM IMJIMHIPOM, TOCIIE OIYCKAaHUS
€ro B BOJly KOMHAaTHOW TeMIIepaTypbl; OTHOCUTEIbHON BIAXXHOCTH BO3AYXa;
yACNIbHOW  TEIJIOTHl  TUIaBJCHUS  JbAa. MccimemoBanue  M3MEHEHUS
TEeMIEPaTyphbl BOABI MIPHU PA3TUYHBIX YCIOBHSX; SBIEHUS TEIIOOOMEHa IMpu

CMELIMBAaHUH XOJIOAHOW M TOpsYEH BOJIBI; IPOLIECCA UCTIAPECHHUS

2.16

Qusuyeckue Aelenuss 6  npupode: TIOBEPXHOCTHOE HATSDKCHHE U
KalWUIIPHBIE SBJICHUS B MPHPOAE, KPHCTAUIBI B MNPUPOJAE, HU3IyueHHE
ConHna, 3amep3aHue BOJOEMOB, MOpPCKHE OpHU3bI; 0Opa3OBaHUE POCHI,

TyMaHa, UHCA, CHCIra

2.17

Texnuueckue  ycmpoticmeéa:  KalMJUIAPBI, TPUMEPBl  UCIOJIb30BAaHUSA
KPUCTAJUIOB, JKMJIKOCTHBIM TEPMOMETpP, JHATUYUK TEMIIEpaTyphl, TEPMOC,
cucTeMa OTOIUJICHHS JOMOB, TUTPOMETPHI, NCUXPOMETp, MapoBas TypOuHa,

ABUTaTC]Ib BHYTPCHHCTO CrOpaHusa

OJIEKTPOMAT'HUTHBLIE ABJIEHA

DnekTpusanus Tei. J{Ba Buaa 3MeKTPUYECKUX 3apsiioB




3.2

B3aumoneiicTBue 3apsikeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXPaHEHHUS AIEKTPUICCKOTO 3apsiia
34 Onekrpuueckoe mnose. Hanpspk€HHOCTH 3nekTpuuyeckoro mnois. [IpuHumn
CYTIEPIO3UIINH NEKTPUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenu snexkrpruueckux 3apsanoB. JleMCTBUE AIEKTPUYECKOrO IMOJA Ha
31eKTpudecKue 3apsaapl. [IpOBOAHUKY U AUAIEKTPUKU
[TocTostnubIi 3nekTpuyeckuil TOK. JlecTBus anekTpuueckoro toka. Cuia
Toka. Hampsbxkenue.
3.6 I =qg/t,U=Aq
DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y IETTbHOE 3JIEKTPUUYECKOE COITPOTUBIICHUE:
3.7 R =pl/S
38 3akon Oma jij1st yyacTtka aekrpuueckoit nermu: | = U/R
[locnenoBarenbHOE COEUHEHNE IPOBOHUKOB:
I =1,. U=U+U,. R=R,+R,
1 1 1 2
3.9 [TapamnensHOE coeTUHEHNE TTPOBOTHUKOB PABHOTO COIPOTHUBIICHUS:
U=U:I=1+1; Rzi.
2 2 >
CwmenianHble COeTMHEHUSI TIPOBOTHUKOB
Pabota u momHOCTh 35ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — JleHua:
2
3.11 QO=I"-R-t
312 OneiT Opcrena. MarsuTHoe 1oJie MPSMOrO0 IPOBOJHMKA C TOKOM. JImHuM
MarHUTHOW MHTyKITUH
313 MarnuTHoe TO0JIe€ MOCTOSSHHOTO MarHuta. B3aumoneincTBHE MMOCTOSIHHBIX
MarHuTOB
3.14 JletficTBe MarHUTHOTO TIOJISI HA TIPOBOTHUK C TOKOM




3.15

OmnbiThl @apazes. SBieHue aneKTpoMariuTHOM uHaAykiuu. [Ipasuio Jlenua

Ipakxmuueckue pabomoi

W3mepenue 3IEKTPUYECKOIO  CONPOTHBIIEHUS  PE3UCTOPA; MOIIHOCTH
AIEKTPUUYECKOTO TOKA; pabOTHI AJIEKTPUUECKOTO TOKA.

UccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, BO3HHMKAIOIIETO B TMPOBOJAHHKE

(pe3ucrophl, JaMIio4ka), OT HANpsHKEHUS Ha KOHIAX IPOBOJHUKA;

3.16 3aBHCUMOCTH CONPOTUBJICHHUA OT JJIMHBI TPOBOJHUKA, IUIOUIAA €ro
MOTIEPEYHOTO CEYCHHS U YACTHHOTO COMTPOTHBIICHHUS.
IIpoBepka  mpaBmia A 9JNEKTPUYECKOTO  HANPSOHKCHUS — MPH
MOCJICIOBATEIbBHOM ~ COCIMHEHWH TPOBOJHHUKOB, TMpaBWJa JJISl  CHJIBI
AIIEKTPUYECKOTO TOKAa NPU NapaJICIbHOM COCIMHEHHWH TPOBOIHUKOB
(pe3uCTOpHhI U JTaMIIOYKa)
Qusuueckue A6leHUss 8 npupode: SIEKTPUUECKUE SBICHHUS B aTMocdepe,

3.17 ANIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Tone 3emiu, Jpend
TIOJIFOCOB, POJIb MArHUTHOTO TIOJISL IS )KU3HM Ha 3eMile, TOJIIPHOE CUSHUE
Texnuueckue ycmpoticmea: >IEKTPOCKOI, aMIIEpMETP, BOJIBTMETpP, PeOCTar,
CUETYMK DJICKTPUYECKOW OSHEPrHH, DIICKTPOOCBETHTEIBHBIC TMPHOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPOTPUOOPHI (mpumepsr), BJIEKTPUYECKHE
NpPEJOXPAaHUTENH, SJIEKTPOMArHUT, 3JEKTPOJBUIATENb TOCTOSHHOIO TOKa,
TeHepaTop MOCTOSHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BOJIHbI. [1Ikana 31eKTpoMarHuTHBIX BOJH

3.20 JlyueBas mozeinb cBeta. [IpsMonmHeHOE pacpoCcTpaHSHHE CBETa

3.21 3akoH oTpakeHUs cBeTa. [lmockoe 3epkano

3.22 [Ipenomienune cBera. 3aKOH MPEITOMIICHUS CBETA

3.23 Hucnepcus ceta

394 JInnza. Xox nydeit B muH3e. DOKyCHOE paccTOsHUE JTUH3BL. OnTHYecKas CHiia

' munsel: D = 1/F

3.25 I'na3 xak ontuueckas cuctema. Onruueckue npudops
IIpaxmuyeckue pabomol
##HPar#H##113Mepenne onTUYECKON CHIIbI coOuparoleil JMH3BL, (POKYCHOTO

396 paccTosiHusl coOuparomieil JuH3bl (10 CBOMCTBY paBEHCTBA pa3MepoB

npeameTa u I/I306pa)KeHI/ISI, Koraa npeaMeET pacioJIOKCH B JIBOMTHOM (bOKyCC),
MMOKa3aTeyid MPEJIOMIICHUA CTCKIIA.

#HiHPar###lccnenoBanue cBOcTBa H300paKeHUS, TIOITYYEHHOTO C TOMOIIBIO




CO6HpaIOIHCﬁ JIMH3bI, UBMCHCHUA (bOKYCHOl"O PacCCTOAHNA ABYX CIOKCHHBIX
JIMH3; 3aBUCUMOCTH YTJia IMPEIOMJICHUA CBETOBOI'O Jiy4da OT yIJjia IMagCHHA Ha

T'paHUIE «BO3AYX — CTCKIIO»

Duszuveckue s6ieHUs 8 npupode: 3aTMCHUS COJ'IHHa u HYHLI, OoBETa TECI,

32l ONTHYECKHUE SABJICHUS B aTMocdepe (BeT HeOa, pedpakius, paayra, MUPax)
3.8 Texnuueckue ycmpoticmea: OYKH, TIEPHCKOIN, (OTOAIIapar, ONTHUECKHE
' CBETOBO/IBI
4 KBAHTOBBIE SABJIEHU A
i1 PagnoakTuBHOCTB. Anb(da-, Oera-, ramma-usznydeHus. Peakuuu anbda-u
' Oera-pacranga
42 Omnwitel Pesepdopna no paccesnuro anba-dactuil. [lnanerapnas monenb
' aToma
4.3 CoctaB aToMHOTO0 siipa. M30ToImbI
4.4 [Tepuon momypacnana aTOMHBIX siIep
4.5 SnepHble peakiyy. 3aKOHBI COXPAaHEHUS 3apsiI0BOTO U MaCCOBOI'O YHCEI
Qusuueckue s61eHUs 8 Npupooe: ECTECTBCHHBIM PaTUOAKTUBHBIA (HOH,
4.6 KOCMHUYECKHE Ty4YH, PaJMOAKTUBHOE HM3IIy4Y€HHE MPUPOJHBIX MHUHEPAJIOB,
NeiCTBUE PaJIMOAKTUBHBIX U3ITyY€HUN Ha OPraHU3M YelOBeKa
47 Texnuuueckue ycmpoticmea: CHEKTPOCKON, WHANBHUIYaIbHBINH JTO3UMETD,

KaMepa BI/IHBCOHa, AACPHAd SHCPIreTUKa
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