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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHUsS COCTaBIICHA
Ha OCHOBE MOJIOKEHUHN U TpeOOBaHUM K pe3yJibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOI 00pa3oBaTeabHOM MporpaMmsl, npeacrabieHHbx B DI'OC 000, a Ttakxke
c yu€roM denepanpHOil pabouedt mporpamMMmbl BocmuTaHus W KoHmemmmm
npenojiaBanusi yueOHoro npeamera « Du3nkay.

ConepxaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMupoBaHHe
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYalOIIMXCS W OpraHUu3alui0 H3yYEHHS
¢u3uK Ha JEATENbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4YHTHIBAIOTCA
BO3MOXKHOCTH ydeOHOro mnpeamera B peanuzanuu tpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM M METANpeIMETHBIM pe3yJibTaTaM OOyUeHHs, a TaKxKe
MEXIPEAMETHBIE CBS3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (u3MKe yCTAaHABIMBAET pacHpesiesieHne y4eOHOro marepuania 1o
rogam oOydeHus ([0 Kijaccam), MpeasiaraeT MNPUMEPHYIO IMOCIEI0BAaTENbHOCTD
U3Yy4YEeHUsS TEM, OCHOBAHHYIO Ha JIOTMKE DPAa3BUTHUS MPEIMETHOTO COACpNKaHHUS U
y4éTe BO3PACTHBIX OCOOCHHOCTEN 00yYaroIuXCsl.

[Iporpamma no ¢usuke pazpaboTaHa C LEJIbI0 OKa3aHUS METOAUYECKON MOMOIIN
YUHTEII0 B CO3IaHUH padoyeill MporpamMmsl 10 y4eOHOMY MPEAMETY.

®duszuka ABIAETCA CUCTEMOOOPA3YIOUIUM MJII €CTECTBEHHOHAYYHBIX Y4E€OHBIX
IPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUH,
M3Y4YaeMbIX XMMHUEU, ONOJIOTHEN, aCTpOHOMUEN U pu3nUecKor reorpaduei, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, NPEIOCTaBIseT HamOoJee SICHbIE
oOpa3Lbl TPUMEHEHUs] HAy4YHOr0 METOZAa MO3HAHUs, TO €CTh CIOoco0a MOIy4YeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onmna w3 TIaBHBIX 3ajad  (U3HMYECKOrO0 O0Opa30BaHUS B CTPYKType OOIIEro
oOpa3oBaHUs COCTOUT B (POPMHUPOBAHMU €CTECTBEHHOHAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3ydyenune gu3uku Ha 0a30BOM YPOBHE MPEAINOIAraeT OBJIAJCHHE CIICAYIOLIUMHU

KOMIIETEHTHOCTSIMH, XapaKkTepU3yOUMMU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

L HAay4YHO OOBSICHATH SABJICHUS,
U OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHUAA;
) HHTCPIPCTUPOBATD JaHHBIC Hu HCIIOJIB30BaTh HAay4HBIC

JI0KA3aTeJIbCTBA VIS TIOJTyYCHHS BBIBOJIOB.

[enu n3yuenus GU3MKU Ha YPOBHE OCHOBHOTO OOIIIEro 0Opa30BaHUs OMPEICICHbI
B Konnenmuu npenonaBanus ydebHoro mpeamera «Pusnkay B 00pa30BaTEIbHBIX
OpraHu3ausiax Poccutickon Oenepanuu, pEeATU3YIOLINX OCHOBHBIE



o0mieoOpa3oBareibHble  MPOTrpamMMbl, yTBEepKIEHHOW pemeHueM  Komeruu
MunucrepcTBa npocBemieHuss Poccuiickoit @enepanuu (MpoTokon oT 3 mexadps
2019 1. Ne [1K4BH).

Hesn uzyyenust pu3nku:

. npuoOpeTeHne WHTepeca U CTpEeMJICHHA OOydalolmuxcs K HaydYHOMY
U3yYEHUIO TIPUPOMABI, pA3BUTHE WX HHTCUICKTYyadbHBIX H  TBOPYECKHX
CIIOCOOHOCTEI;

. pa3BUTHE MPECTABICHUN O HAYYHOM METOJE MO3HAHUS U (POpMUpOBaHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

. dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa HW3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

. dbopMHpoBaHUE TMPEACTABICHUN O POJM (U3UKUA ISl PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

. pa3BUTHE  TPEJICTAaBICHUA O  BO3MOXKHBIX  cdepax  Oynymiei

npodeCCUOHAIBHOW ~ CSITEIbHOCTH, CBS3aHHOM C (U3MKOIM, TMOArOTOBKAa K
JaabHeWIleMy 0Oy4YeHHIO B 3TOM HAMpaBJICHUMU.

JlocTikeHre 3THUX 1ieJied MporpaMMbl 1o (U3UMKE HA YPOBHE OCHOBHOIO OOIIETO
oOpa3oBaHUs 00ECTICUNBACTCS PEIICHUEM CIISAYIONMINX 3a1a4:

. npuoOpeTeHue 3HAaHUHM O JAUCKPETHOM CTPOCHHMHM  BEIIECTBA, O
MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSIX;

. NpUOOpPETEHNE YMEHHI ONMUCHIBATH U OOBSACHATH (PU3NYECKUE SBIICHUS C
VICITOJIB30BAHUEM ITOJIyYCHHBIX 3HAHUN;

. OCBOCHHME METOJOB pELIEHUS NPOCTEHIIMX pacdy€THBIX 3a7a4 ¢
UCIIOJIb30BaHUEM bu3nUecKux MOJEJIEH, TBOPUYECKHUX u

IMPAaKTHUKOOPUCHTHUPOBAHHBIX 3a/1a4;



. pa3BUTHE YMEHHI HAOIIOIATh MPUPOIHBIC SBICHUS M BBITIOJHSATH OIBITHI,
nabopaTopHble paOOThl U IKCIEPUMEHTAIbHBIE MCCIEJAOBAHUS C MCIOJb30BaHUEM
U3MEPUTEITLHBIX TPUOOPOB;

. OCBOEHHUE TPUEMOB PaOOTHI ¢ MHGPOpPMAIMEH (PUINIECKOTO COACpKAHMUS,
BKJIIOYAasT MHGOPMAIIMIO O COBPEMEHHBIX JIOCTMXKCHHMSX (U3UKH, aHAIu3 H
KPUTUYECKOE OlICHUBaHUE MHGOpMAIIUY;

. 3HaKOMCTBO €O cdepamMu MpodhecCHOHATBHON NeSTEIbHOCTH, CBA3aHHBIMU
Cc (u3MKOi, U COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHA Ha JTOCTHKCHHSIX
buznyecKoil HayKu.

Ha wsydenume ¢usuku (0a30BbIi YpOBEHb) HAa YPOBHE OCHOBHOI'O OOIIEro
obOpazoBanus oTBoauTcs 238 yacoB: B 7 Kiacce — 68 yacoB (2 4aca B HEJIEI0), B 8
KJ1acce — 68 JacoB (2 yaca B Hefeno), B 9 kinacce — 102 gaca (3 yaca B HeEIMIO).

[Ipenyaraempiii B mporpamMme 1o (U3HKE IEepeyeHb Ja0OpaTOPHBIX padOT U
OIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTENb JI€JaeT BbIOOP MPOBEICHUS
7a00paTOPHBIX pabOT M OMBITOB C YYETOM HHIUBUAYAIbHBIX OCOOEHHOCTEM
oOyuaromuxcs, CHUCKa AKCIEPUMEHTAJIbHBIX 33JaHUN, NpEJlaraéMblX B paMKax
OCHOBHOI'O FOCYJJapCTBEHHOI'0 3K3aMeHa 1o (hU3UKE.



COJAEP KXAHME OBYUYEHUA
7 KJIIACC

Pa3znes 1. ®u3uka u e€ poJib B NO3HAHUHU OKPYKAKOIIEr0 MUpa.

®duszuka — Hayka o mnpupoze. SABienus upupoabl. Dusmyeckue SABICHUS:
MEXaHUYECKHUe, TEIIOBbIE, JIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckre BeNMUMHBL. M3Mepenue (¢uzmueckux BenuuuMH. DuU3MUecKue
npubopsl. [TorpentHocts u3mepeHunit. MexxayHapoaHasi CUCTEMa €IMHHII.

Kak ¢usmka w Jgpyrue  eCTECTBEHHbIE HAyKH  HW3Y4aloT  IPHPOY.
EcTecTBeHHOHAyUYHBIIT METON TIO3HAHMS: HAOJIOJCHHWE, IOCTAHOBKA HAYYHOTO
BOIPOCA, BBIIBIDKCHHUE TUIIOTE3, YKCIIEPUMEHT IO MPOBEPKE THUIIOTE3, OOBSICHCHUE
HaOmoaaemoro siiaeHus. Onucanue Gu3NUecKUX SBJICHUN C MTOMOIIBIO MOJIETIEH.

Jlemoncmpauuu.

1. MexaHnudyeckue,  TEIUIOBBIC,  AJIEKTPUYECKUE,  MarHUTHEIC,
CBETOBBIC SIBJICHUS.

2. duznyeckue NTPUOOPHI U MpOIEAypa MPSMBIX H3MEPEHH
aHAJIOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnuie padomwt u onvimol.

1 Omnpenenenue 1eHbI ASIEHUS IIKaJIbl U3MEPUTEIBLHOTO MPUOOpAa.

2 N3mepenne paccTosHMM.

3. N3mepenue 06bEMa )KUIKOCTH U TBEPOTO TEA.

4 Omnpenenenne pasmMepoB MAJIBIX TEI.

5. N3mepenne temneparypsl HpH MOMOLIM KUAKOCTHOTO TEPMOMETpa M

JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeneHue ucciaeqoBaHUsI MO MPOBEPKE THMOTE3BI: NAIBHOCTH MOJETA
Iapuka, myneHHOro FTOPU30HTAIBLHO, TEM 0O0JIbIIe, YeM 0OJIbIIIE BHICOTA MTyCKa.

Pa3znen 2. [lepBoHayajibHbIE CBeIeHUS 0 CTPOCHUU BelleCcTBA.

CtpoeHue BeliecTBa: aTOMbI U MOJICKYJIbI, UX pasMepbl. ONbIThI, T0Ka3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JBrmkeHue yacTtull BeniecTBa. CBsI3b CKOPOCTU JIBUKECHUS YACTUI] C TEMIIEPATYPOil.
bpoyHoBckoe nBmwxkenue, auddysus. BzaumopaeiicTBHe YacTHIl  BeEIIECTBa:
MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM W TBEPABIX
(kpucTammyecknx) Teia. B3auMocBs3b MEXAY CBOMCTBAMHM BELIECTB B Pa3HbBIX
arperaTHhIX COCTOSIHUSIX M UX ATOMHOMOJICKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUM BO/IbI.

Jemoncmpayuu.

1. Habnronenue OpoyHOBCKOTO JIBUXKEHUSI.

2. Ha6nronenue nuddysun.



3. HaGmronenve sBrneHW, OOBICHSIONIMXCA NPUTSHKECHUEM WU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.
Jlabopamopnuie pabomot u onvimol.

1. OreHKa auaMeTpa aToMa METOJIOM PSIOB (C HMCIOJIb30BAaHHEM
doTtorpadwmii).

2. OmnbITHI 11O HAOJIOJICHUIO TEIIOBOTO PACIIUPEHUS ra30B.

3. OnBITHI 110 OOHAPYKCHHIO ISHCTBUS CHII MOJICKYJISIPHOTO TPUTSHKCHUS.

Paznen 3. /IBH:KeHHMe U B3aUMO/IeiCTBHE TeJl.

Mexannueckoe JBUKeHNE. PaBHOMEpHOE U HEpaBHOMEpPHOE ABMKEHHE. CKOPOCTD.
CpenHssi CKOPOCTh HpPU HEPABHOMEPHOM JBMXeHUU. Pacu€r myTw u BpeMeHH
JIBUKEHUS.

SBnenue wHepuMu. 3aKOH HWHEpPUUU. B3aumoaelcTBHE Tel Kak IpUYMHA
M3MEHEHUsI CKOPOCTM JBWXKEHHUs Teil. Macca Kak Mepa HMHEPTHOCTH Tela.
[ImotHOCTH BemiecTBa. CBSA3h IUIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHULIEC
00BéMa BelllecTBa.

Cuita KaKk XapakTepucTuka B3auMmozencTsus Teia. Cuia yrnpyroctu u 3akoH ['yka.
N3Mepenue cuiibl ¢ MIOMOIIBIO AUHAMOMETPA. SBJICHHUE TATOTEHUS U CUJIA TSKECTH.
Cuna TsoxecTH Ha Apyrux IaHerax. Bec tena. HeBecomocts. CrnokeHue cui,
HaIIpaBJICHHBIX MO OJHOU IpsiMoM. PaBHonencTByromas cui. Cuna tpeHus. Tpenue
CKOJIB)XEHUSI M TPEHUE MOKOsA. TpeHue B MPUPOJIC U TEXHUKE.

Jlemoncmpauuu.

Hab6nronenne MexaHn4ecKoro IBMKESHHUS Tea.
N3mepenune CKopoCcTH NMPSIMOITMHEUHOTO ABUKECHMUS.
HaOnronenue siBjeHUST HHEPIUH.

CpaBHeHHE Macc 0 B3aUMOJICHCTBHIO TEJL.
CrnoxeHune cuil, HanpaBJIEHHBIX 110 OJHOW MTPSMOM.
Jlabopamopnuie padomwt u onvimol.

Onpeodenenue ckopocmu pagHOMEPHO20 08UMNCEHUA (UAPUKA 6 HCUOKOCHU,
Mooenu INeKmpPUYecKoz20 agmomoodula u max oanee).

1
2
3
4. Hab6nronenue usmeHeHus: CKOPOCTH MPU B3aUMOICHCTBUH TEI.
5
6

1. OmnpeneneHne cpeaHEed CKOPOCTH CKOJBKEHUS Opycka WM IIapuka
10 HAKJIOHHOM IUIOCKOCTH.

2. OmnpeneneHne IIOTHOCTH TBEPAOTO TEIA.

3. OnbIThl, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTh pacTsKEeHUs (AedopManiun)

MPYXUHBI OT MPUIIOKECHHOMN CHUJIBI.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT
BECA TEJIA U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3zneu 4. /laBjieHne TBEPABIX TeJl, KUIKOCTEN U ra30B.

HNanenue. CriocoObl yMEHBINICHHWS W yBEJNIWYCHUS OaBiieHus. JlaBmeHue rasa.
3aBUCMMOCTh JaBJieHUs Tra3za OT oO0béMma, Temmeparypsl. l[lepenaua naBieHus



TBEPABIMUA TEJIAMH, KUAKOCTAMH M Ta3zamu. 3akoH [lackans. I[lHeBMaTtuueckue
MaIluHbBI. 3aBUCHUMOCTh JAaBJICHUS JKUIKOCTH OT TIyOWHBI. ['mapocrarmueckwii
napanokc. Coobuaromuecs: cocyibl. [ napaBindecKkie MEXaHU3MBbL.

Atmochepa 3emu u armocdepHoe JaBieHue. [IpuduHBI CyIIECTBOBAaHUS
BO3MyIIHOW 000soukn 3emnu. OmbiT Toppuyemmu. M3meperue aTtMochepHOTo
JaBJeHUsl. 3aBUCUMOCTh aTMOC(HEpPHOTo AaBICHUS OT BBICOTHI HaJ YPOBHEM MODS.
[Tpubops! 17151 U13MepeHus: aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBUE JKMAKOCTM M ra3a Ha IOIPYKEHHOE B HHMX Teno. BelTankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBanue.
Jlemoncmpayuu.

1 3aBUCUMOCTb JIaBJIEHUA I'a3a OT TEMIEPATYPHI.

2 [lepenada naBiaeHUs )KUJIKOCTBIO M Fa30M.

3. CooOuiaromuecs coCy/Ibl.

4 ['mppasnuueckun mmpecc.

5 [IposiBienue nercTBrs aTMOCHEPHOTO JaBICHUS.

6. 3aBUCUMOCTh BBITAJKHUBAIOUIEH CUJIBI OT 00BEMA MOrPYXKEHHOM YacTu
T€JIa ¥ ITIOTHOCTH KUJKOCTH.

7. PaBeHCTBO BBITAIKUBAIOIIEN CUIIBI BECY BBITECHEHHOMU KUIAKOCTH.

8. VYcnoBue IutaBaHus TEN: IUIABAHWE WM IIOIPYXKEHHUE Tell B

3aBUCHUMOCTH OT COOTHOILIEHUS IIJIOTHOCTEH TeNa U KUIKOCTH.
Jlabopamopnuie padomwt u onvimol.
Hccneoosanue 3aeucumocmu eeca mena 6 600e om 00véma nOZPYHCEHHOI 6
HCUOKOCMD yacmu meia.

1. OnpeneneHue  BBITAJIKMBAIONIEH  CUJIbl, JCWCTBYIOIIEH Ha  TEJO,
MOTPYKEHHOE B KUJKOCTb.

2. IIpoBepka HE3aBUCMMOCTH BBITAIKHABAIOIIEH CUJIbL, IEMCTBYIOIIEH HA TEJO
B JKMJKOCTH, OT MaccChl Tea.
3. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCMMOCTH BBITAIKUBAIOIIEH CUJIBI,

JIEUCTBYIOIEH HA TEJIO B JKHJIKOCTH, OT 00bEMa MOTPYKEHHON B KHUIKOCTh YaCTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

4. KoncrpyupoBanue apeomerpa WM  KOHCTPYUPOBAaHHWE JIOOKU U
OIIpEIICIIEHUE €€ TPY30IOABEMHOCTH.

Pa3zneu 5. PaboTa 1 MOIIHOCTB. JHEpPrusi.

Mexanuueckas padota. MOIIHOCTb.

[IpocThie MEXaHU3MBI: pblyar, 0JIOK, HAKJIOHHAS TIJIOCKOCTh. [IpaBuio paBHOBeCHS
peruara. [IpumeHenue mpaBuiaa paBHOBECHSI pbhluara K OJIOKY. «30J0TO€ MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexanundeckas sHeprusi. Kunernueckas u noteHuuanbHas sueprus. [Ipespamnienue
OJIHOTO BHUJ2a MEXAaHMYECKON HSHEPruu B JpYrod. 3aKOH COXpAHEHUS SHEPTUU B
MEXAHUKE.



Jemoncmpayuu.

1. [IpuMepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnuie pabomot u onvimol.

1. Onpenenenrie  pabOThl CHIBI  TPEHUS TIPU PABHOMEPHOM
JBWKEHUU TeJa M0 TOPU30HTAIBHON ITOBEPXHOCTH.

2. Hccnenosanne ycaoBuii paBHOBECHS pblyara.

3. N3amepenune KII/] Hak1OHHOM MIIOCKOCTH.

4. N3ydenue 3ak0Ha COXpAHEHUS MEXaHUYECKON JHEPIHM.

8 KUIIACC

Pa3znen 6. TensioBbie siBJICHUS.

OCHOBHBIE MOJOKEHUSI MOJICKYJISIPHO-KUHETUUECKON TEOPUM CTPOEHHUS BEIIECTBA.
Macca U pasmepbl aTOMOB W MOJEKYJ. ONBITh, MOATBEPKIAIOIIAE OCHOBHBIC
MTOJIOKEHUS] MOJIEKYJIIPHOKUHETUYECKON TEOPHHU.

Mopgenu  TBEPAOrO, OSKUAKOIO M  Tra3000pa3HOr0 COCTOSHUM  BEIECTBA.
Kpucrammueckue u  amopdubsie  Tena.  OOBsICHEHHWE  CBOMCTB  T'a30B,
KUJKOCTEN M TBEPABIX TEJ HA OCHOBE IMOJOKEHUN MOJEKYJISPHO- KMHETUYECKOU
teopur. CMaurMBaHUE U KAITWLIAPHBIC SIBJICHUSA. TEIUIOBOE PACIIMPEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEPATYPhl CO CKOPOCTHIO TETUJIOBOTO JABHWKCHUS YaCTHII.
BuyTtpennss sHeprug. CriocoObl U3MEHEHUsI BHYTPEHHEH 3HEPruu: Terionepeaayda
U CcoBeplIeHHe paboThl. Bumbl Tersonepegadu: TEIONPOBOJHOCTb, KOHBEKIIHS,
U3JIy4YCHHE.

KonuyectBo TemyioTel. YnenpHas TEMJIOEMKOCTh BeIIeCTBa. TermaooOMeH u
TEIJIOBOE paBHOBecHE. YpaBHEHHE TemjaoBoro Oananca. [lnaBienue wu
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YIEJIbHAA TEIMJIOTa IIJIABJICHUA.
[TapooOpazoBanue u koHaeHcanus. Hcmapenue. Kumenue. VYiaenbHas TemioTa
napooOpa3oBaHusi. 3aBUCHMOCTh TEMIIEPATypbl KHUIEHUS OT aTMOC(HEpHOTro
JTaBJICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOINBa. Y AebHas TEMJI0Ta CTOPAHHUSL.

[Tpuntunel padotsl TemioBbix apurareneit KIIJI TeroBoro npurarens. TermioBbie
JIBUTATEIIN U 3aIIUTa OKPYKAOLIEH CPEIbI.

3aKOH COXpAaHEHUS U MPEBPAILICHUS YHEPTUH B TEIJIOBBIX MPOLECCAX.

Jemoncmpayuu.

1 Habmonenue 6poyHOBCKOTO ABHKEHHUSL.

2 Habmronenue nuddysun.

3. Habnronenue siBjieHU CMauyuBaHUs U KaMWIISPHBIX SBICHUM.

4 Hab6nronenue TermmoBoro pacmpeHusi Tel.

5. N3menenne naBneHuss rasza TMpu  HW3MEHEHMHM 00bEMa U
Harpe€BaHUU WJIN OXJIAXKICHUU.



6 [IpaBuna n3mMepeHus TEMIIEpaTyphbl.

7 Buael Tenonepenayn.

8. OxJtaXkieHue Mpy COBEPILICHUN PaOOTHI.

9 HarpeBanue npu coBepiiieHUU paOOThl BHEITHUMHU CHUIIAMHU.

10. CpaBHeHUE TEMI0EMKOCTEN pa3InYHbIX BEILIECTB.

11. Hab6nronenue kuneHwus.

12. Hab6nronenue nocTostHCTBA TEMIEPATyPbl MPHU TUTABJICHUH.

13. Mojenu TEeTIOBBIX JBUTATEIIEH.

Jlabopamopnuie pabomot u onvimol.

1. OnpITel MO OOHAPYXEHUIO JCHCTBUS CHJI  MOJIEKYJISIPHOTO
MIPUTSKEHUSL.

2. OnbITEl MO BBIPAIIMBAHUIO KPUCTAIJIOB MOBApPEHHOM COJM WM caxapa.

3. OnbITel MO  HAOJIOJNEHUIO TEIJIOBOTO  PACUIMPEHUs] Ta3oB,
KUJKOCTEH U TBEPABIX TEI.

4. Onpenenenue AaBiIeHUS BO3AyXa B OaJIOHE HIIpPHUIIA.

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3/TyXa OT €ro
00b€Ma U HarpeBaHUs WA OXJIAKICHHUS.

6. [IpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JIJTMHBI CTOJIOMKA
KUJKOCTH B TEPMOMETPUUECKON TPYyOKEe OT TeMIIEpaTyphl.

7. HaGmionenve w3MeHeHUsT BHYTPEHHEH SHEprud Tejla B
pe3yibTaTe TeIonepeiadyu U paboThl BHEITHUX CHIL

8. UccnenoBanue  siBJICHUST TEIJIOOOMEHA TP CMENIMBAHUU
XOJIOJHOM U TOpSYEr BOJIBI.

9. Onpenenenre KOIUYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJOU MpHU
TEMJI000MEHE C HArPEThIM METATUYECKUM ITUITUHAPOM.

10. Onpenenenue y1eapHON TEMIOEMKOCTH BEIIECTBA.

11. Uccnenosanue nporiecca ncrapeHusl.

12. OnpeneneHrne OTHOCUTEIBHOM BIaXXHOCTH BO3IyXa.

13. Onpenenenue y1eIbHON TEMIOTHI IJIaBJIEHUS JIbA.

Pa3znes 7. DilekTpHUYeCKHEe M MATHUTHBIEC SIBJICHUS.

OnexkTpu3aums Ten. JIBa pola JIEKTPUYECKHX 3apsnoB. B3ammonenicTBue
3apspKeHHBIX  Ten.  3akoH Kynona (3aBUCHMMOCTH  CHUJIBI  B3aUMOJEHCTBUS
3apSKEHHBIX TEJ OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY TeJIaMu).
Onextpuyeckoe mose. Hampsok€HHOCTH  3sekTpuueckoro mnojs. [IpuHoun
CYHEPHO3ULIUH IIEKTPUUECKUX MOJIeH (Ha KAYECTBEHHOM YpPOBHE).

Hocurenn »snekTpuuecknx 3apsioB. OJIEMEHTAPHBIA DAJIEKTPUYECKUN  3apsi.
Crpoenne aroma. IIpoBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAaHECHUS
AIEKTPUYECKOTO 3apsa.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS MIEKTPHUUECKOrO TOKa. ICTOUHUKHN



MOCTOSTHHOTO TOKa. JIeHWCTBUS 3JIEKTPUYECKOTr0 TOKa (TEIIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B KUIKOCTSIX U ra3ax.

Onextpuyeckad 1nenb. Cuna Toka. DiIeKTpuueckoe HanpskeHue. ConmpoTHBICHHUE
IPOBOJIHUKA. Y €JIbHOE CONPOTUBIIEHHUE BellecTBa. 3akoH OMa JJis ydyacTKa L.
[TocnenoBarenpHOE U apaUIEIbHOE COCTUHEHNE TIPOBOJHUKOB.

Pabora w® MomHOCT, 3JeKTpUueckoro Toka. 3akoH Jlxoyns—JleHma.
DIEeKTPUYECKUE TN U MOTPEOUTENHN IJICKTpUUECKOr sHepruu B ObITy. KopoTkoe
3aMBIKaHHE.

ITocTtostHHBIE MarHuThl. B3amMmonencTBHE ITIOCTOSHHBIX MarHUTOB. MarHuTHOE
rmojie. MaruuTHoe 10Jie 3eMJIM M €ro 3HadeHue Ui Ku3HM Ha 3emuie. OnbIT
Opcrena. MarHuTHOE 1OJIE JIEKTPUUYECKOro Toka. [IprMeHeHne 3J1eKTpOMarHuToB
B T€XHUKE. JIeliCTBHE€ MAarHUTHOTO MOJI Ha TPOBOJHUK C TOKOM. DJIEKTPOJIBUTATEIb
IIOCTOSIHHOTO ~ TOKa. Vcmosib30BaHWE  DJIEKTPOABUTATEIIEM B TEXHHUYECKHUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Oneitel Dapanes. fIBneHne snexkrpoMarHUTHOM WHAyKIMH. IIpaBuno Jlenma.

DIIEKTpOreHepaTop. Cnoco0b1 MTOJTYYEHUS ANEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPIHH.

Jlemoncmpayuu.

1. DIIeKTpU3aLUS TEIL

2. JIBa poma DIEKTPUYECKMX  3apsSJoB M B3aUMOJCHCTBUE
3apsSHKEHHBIX TEJT.

3. Y CTpOUCTBO U AEHUCTBUE IEKTPOCKOIIA.

4. DneKTpocTaTU4eCcKas UHAYKITHUS.

5. 3aKOH COXPaHECHUS AIEKTPUUYECKUX 3aPSI0B.

6. [IpOoBOHUKY M AUAJIEKTPUKHU.

7. MoaenupoBaHue CUIIOBBIX JIMHUAN 3JIEKTPUUYECKOTO TTOJIS.

8. HcTounrku NOCTOSIHHOTO TOKA.

9. JIeCTBHUS SIIEKTPUUECKOTO TOKA.

10. DIIEKTPUYECKUM TOK B KUJIKOCTH.

11. ["a30BbIi1 pazps.

12. N3MepeHne cuiibl TOKa aMIEpPMETPOM.

13. N3Mepenue aneKTpUYecKOoro HanpsKeHUs: BOJIbTMETPOM.

14. Peocrar 1 Mara3uH cONpoOTUBIICHUM.

15. B3anmoneiicTBrE MOCTOSIHHBIX MarHUTOB.

16. MopenupoBaHue  HEBO3MOKHOCTH  pa3leNieHHus  IOJIFOCOB MAarHMTA.

17. MopaenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmnsIT IpcTena.

19. MarnutHoe 1oJie ToKa. DJIEKTPOMarHur.

20. JlericTBME MarHUTHOTO MOJISI HA MPOBOJHHUK C TOKOM.



21. 9HCKTpO,Z[BI/II‘aTeJIB IIOCTOAHHOTI'O TOKA.

22. Uccnenosanue aBiaeHUs 3IEKTPOMArHUTHON UHIYKIIUH.

23. OnbiThl Papajes.

24. 3aBUCHUMOCTh HANpPaBJIEHUS MHIYKIIMOHHOTO TOKAa OT YCJIOBHUM €T0
BO3HUKHOBEHHUS.

25. DJIEKTPOreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie padomut u onvimeot.

1. OnbITEl MO HAOTIOMEHUIO AJICKTPU3AIUU TEJ WHIYKIUEH U TIPH
CONPUKOCHOBEHHH.

2. WccnenoBanue nelcTBUS 3JIEKTPUUECKOTO OIS HA MPOBOJAHUKHU U
JUDJIEKTPUKH.

3. COopka u npoBepka padboThI IEKTPUUYECKOMN IIEMU OCTOSHHOTO TOKA.

4. N3MepeHue u peryaupoBaHue CUJTbI TOKA.

5. N3MepeHue u peryampoBaHue HapsHKEHUS.

6. Hccnenopanne 3aBUCMMOCTH CHIIBI TOKA, MUAYIIETO YEPE3 PE3UCTOP, OT
CONPOTHUBJICHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD AIEKTPUYECKOTO

COIIPOTHBIICHUS] MPOBOJHUKA OT €ro JUIMHBI, IUIOMIAJU TONEPEYHOTO CEYCHUS U
Marepuana.

8. IIpoBepka mnpaBuiIa CIOXKEHMS HANPsKEHUW IPU  IOCIEAOBATEIIBHOM
COEJIMHEHNH JIByX PE3UCTOPOB.

9. IIpoBepka mpaBumia Uil CHJIbl TOKAa NPU HapaJUICIIbBHOM COEIUHEHUU
PE3UCTOPOB.

10. Omnpenenenre pabOThI AIEKTPUUECKOTO TOKA, HAYIIET0 YepEe3 PE3UCTOP.

11. OnpeneneHre MOIIHOCTH  3JEKTPUYECKOTO TOKA, BBIIEISIEMOM Ha
pe3ucrope.

12. UccnepoBanure 3aBUCUMOCTH CWJIbI TOKA, MAYIIETO Yepe3 JaMIOuKy, OT
HaIpsDKEHMS Ha HEW.

13. Onpenenenue KIIJ[ HarpeBaTesns.

14. HccnenoBaHue  MarHUTHOTO — B3aMMOJCHCTBUSL  MOCTOSTHHBIX
MarHMuTOB.

15. N3yyeHne MarHMUTHOIO MOJI NMOCTOSIHHBIX MarHUTOB IMPHU HX

O00BEMHEHUH U Pa3/IeIICHUN.
16. Uccnenosanue NeMCTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.



17. OHBITBI, ACMOHCTPUPYIOIIHUEC  3aBUCUMOCTBb  CHJIbI BSaHMOﬂeﬁCTBHH
KaTyIIKU ¢ TOKOM U MaruvuTa OT CHUJIbI TOKA U HAIIPABJICHUS TOKA B KATYIIKC.

18. N3ydenue 1eiicTBUS MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

19. KoHcTpynpoBanue u u3ydeHnne paboThl DJIEKTPOIBUTATEIIS.

20. Namepenue KII/ asekTpoaBUraTeibHOM yCTaHOBKH.

21. OnbeITel MO  HKCCIENOBAHMIO SIBJICHUS JJIEKTPOMArHUTHOM HWHAYKIHH:

HCCICAOBAHUC W3MEHCHUI 3HAUCHUS U HarpaBJICHUA MHAYKIIMOHHOI'O TOKA.

9 KUIACC

Paszpnen 8. Mexannuyeckue siBJIeHUs.

Mexanuueckoe  JABMKeHHE. MarepuanbHas  Touka. (CucremMa  OTCuéra.
OTHOCHUTEIIBHOCTh MEXAaHUYECKOTO JABWXKEHUSA. PaBHOMEpHOE MNpSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOE mpsAMOIuHENHOE ABMKeHHE. CpenHsss U MITHOBEHHas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHUM.

Yckopenue.  PaBHOYCKOPEHHOE — NPSAMOJIMHEHMHOE  JIBUJKCHMUE.

CBo0Ooanoe magenue. OnpliTe! [ amuiest.

PaBHOMepHOE [BWXKEHHE MO OKpyXkHOcTHU. llepmon u yactota oOpaleHus.
JInHerHasa u yrioBasi CKOpocTy. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IlepBoiii 3axkoH Hprotona. Bropout 3akoH Herorona. Tperunt 3axkoH HproToHa.
[IpyHIMT CyneprO3uIUN CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cuina TpeHHMs: CUia TPEHHUS CKOJIBKEHMS, CHIIA
TPEHUs [0OKOs1, APYTUe BUIBI TPEHUS.

Cuna TsKeCTU U 3aKOH BCEMUPHOT'O TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaJICHUsI.
JBmxenue nnaner Bokpyr CosHna. [lepBas kocmuyeckas ckopocts. HeBecoMocTh
U TIEPErPY3KH.

PaBHOBecue wmatepuanbHON TOUKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpalleHusi. MomeHT cuiibl. LleHTp TsxecTw.

Nmnynec tena. M3menenne wummynbsca. MMmnynbC cuibpl. 3aKOH COXpAaHEHUS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabota U MOUIHOCTh. PaboTa cui TSHKECTH, YHNPYTOCTH, TPEHUS.
Cesi3p sHeprun M padoThl. [loTeHuuanbHas 5SHeprus Tena, MOAHITOrO Haj
IIOBEPXHOCTHIO 3eMIH. [loTeHImanbpHas sHeprus cxxaTou npyxuHsl. KnHnetnueckas
sHeprus. TeopemMa O KMHETHYECKOM SHEPrUU. 3aKOH COXPAHEHUS MEXAHMYECKON
DHEPIUH.

JlemoHcTpanuu.

1. Habnmtoienne MexaHW4ecKoro ABHMXKEHHUSI Tella OTHOCHUTENBHO Pa3HbIX
TE€JI OTCUETA.

2. CpaBHeHrE TyTEN U TPACKTOPUN JBUKEHHUSI OJHOTO M TOTO K€ TEJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.



3 N3MepeHne cKkOpOCTH U YCKOPEHUS MPSAMOJIIMHENHOTO IBU/KECHHUS.

4. UccnenoBanue npru3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

5 Hab6nronenue nBr>xeHUs TeJa 1Mo OKPY>KHOCTH.

6. Habnronenne MexaHU4IECKUX SIBIICHUH, TPOUCXOISIINAX B CHCTEME OTCUETa

«Tenexxka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBM)KCHHUH OTHOCHTEIHHO
KaOuHeTa (QU3UKH.

7. 3aBUCUMOCTh YCKOpPEHHUs Te€jJa OT MAacChl TejJa M JIEWCTBYIOIIEH Ha HEro
CHJIBI.

8. HabmtoneHne paBeHCTBa CUJI ITPU B3aUMOJICHCTBUHU TE.

9. N3meHeHue Beca Tesia Ipu yCKOPEHHOM JBUKEHHH.

10. [lepenaya ummyJsbca pu B3auMOJICHCTBUU TEIL.

11. [IpeoOpa3oBanus S3HEPTUH IPU B3aUMOACHCTBUU TEIL.

12. CoxpaHeHne UMITyJIbca ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHue UMITYyJIbCA npu a0COJIIOTHO yIpyroMm
B3aMMOJCICTBUH.

14. Hab6nronenue peakTUBHOTO JBUKEHHUSL.

15. CoxpaHeHre MEXaHUYECKOM SHEPTUU IIPH CBOOOHOM a/ICHUM.

16. CoxpaHeHHEe MEXaHUYECKON SHEPIUH IPH JABWKEHUU TEJA IOJ

JEWCTBUEM TIPY>KUHBI.

Jlabopamopnuie padomwt u onvimol.

1. KoncTtpyupoBanue TpakTa sl pa3roHa M JaJIbHEHIIET0O PaBHOMEPHOTO
JIBIDKCHUS IAPUKA WIIN TEIICKKH.

2. Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM JIBUKEHUS
[IapyKa MO HaKJIOHHOW IUIOCKOCTH.

3. OnpeneneHue yYCKOpPEHHUs Tela IPU PAaBHOYCKOPEHHOM JIBHXKEHUHU IO
HAKJIOHHOM TIOCKOCTH.

4. UccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

5. [IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBIDKEHUU 0e3
HayaJbHOM CKOPOCTM MYTH OTHOCATCS KakK psAd HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. UccnenoBanne 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUSI OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

7. Omnpenenenre K03 HUITMEHTA TPEHUS CKOJTBKCHHS.
8. Onpenenenue )KECTKOCTH MPYKUHBI.
9. OmnpeneneHre pabOTBI CHJIBI  TPEHUS TPU  PABHOMEPHOM

JBW>KCHUH Tejla M0 TOPU30HTAIBHON MTOBEPXHOCTH.
10. Omnpenenenre pabOThl CHIIBI YIIPYTOCTH MPHU MOABEME Ipy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOABUKHOTO OJIOKOB.



11. N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexannueckue Kojie0aHus U BOJIHBI.

KonebarenbHoe paBuxeHue. OCHOBHBIE XapaKTEPUCTUKU KoJeOaHUM: MEpHO/,
4yacToTa, aMIUTUTyAa. MaremaTuueckuil U Npy>KUHHbIA MasTHUKU. [IpeBparieHue
HHEPTUU MPH KOJIeOATETHLHOM JIBHIKCHHH.

3aryxaronue kojebanus. BeiHykneHHbsie KoneOanus. Pezonanc. Mexanmueckue
BOTHBL. CBOMCTBA MeXaHMYECKUX BOJIH. [IpomonbpHBIC U MoTIepedHbie BOIHBL. [{mrHa
BOJIHBI M CKOPOCTh €€ pacnpocTpaHeHHsl. MexaHu4YecKrue BOJIHBI B TBEPJOM TeEJIE,
CEHCMUYECKHE BOJTHBI.

3Byk. I'poMkocTh 3Byka U BbicOTa TOHAa. OTpakeHHE 3BYKa.

NHppa3ByK U yiabTpas3ByK.

Jemoncmpayuu.

1. HabGnronenue xonebaHuil Ten moj JeHCTBUEM CHJIbI TSDKECTH U CHIIBI
YIPYTOCTH.

2. HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

3 Hab6nronenue BoIHY K ICHHBIX KOJIEOAHUM U PE30HAHCA.

4. PacripocTpanenne TMpOJOJIbHBIX U TOMNEPEYHBIX BOJH (HA MOJIENHN).

5 HaObntonenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6 AKyCTHYECKHI PE3OHAHC.

Jlabopamopnuie padbomwt u onvimot.

1. Omnpenenenre 4acTOThI U Meproa KoJieOaHUN MaTEMaTUYECKOTO
MasTHUKA.

2. Ompenenenre 4acTOThl W TEPUOAA KOJIEOAHUN MPYKMHHOTO MASTHUKA.

3. HUccnenoBanue 3aBHUCUMOCTHU rnepuoaa KoJIe0aHu
MOABEIICHHOTO K HUTHU I'Py3a OT JJIMHBI HUTH.

4. HccnepoBanue 3aBUCUMOCTH TepUoia KONeOaHU TPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.

5. [IpoBepka  HE3aBHUCHMMOCTM  TlepHoja  KoJebaHuii  Tpys3a,
MOABEIICHHOTO K HUTH, OT MacChl Ipy3a.

6. OneIThl, JEMOHCTPUPYIOIIHE  3aBUCUMOCTh  Mepuoia  KoJieOaHuM
MPY>KUHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

7. N3mepenne yckopeHusi CBOOOHOTO TaICHUS.

Paznen 10. D1eKTPOMATHUTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DJIEKTPOMAarHUTHBIC BOJIHBL. CaoiicTBa
ANEKTpOMarHuTHeIX BOJH. Illkama siaekTpoMarHUTHBIX BOJIH. Vcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJIS COTOBOM CBSI3U.

DJIeKTpOMarHuTHas mpupoaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jlemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.



2. BonHoBgIE CBOMCTBA CBETA.

Jlabopamopnwie pabomot u onvimol.

1. N3yueHne CBONCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIbIO MOOHUIILHOTO
tenedoHa.

Pa3gen 11. CBeToBbBI€E SIBJICHHUS.

JIlyueBass momenp cBeta. Mcrounuku cBeta. IIpsMOIMHENWHOE pacnpoCcTpaHEHUE
ceera. 3atmeHus ComHua u JlyHel. Otpaxenue cBeta. [limockoe 3epkano. 3akoH
OTPa)KECHUS CBETA.

[Ipenomnenue crera. 3akoH npejaomiieHus: cBeta. [lojiHOe BHYTpeHHEE OTpaxKeHue
cBera. Mcmnosib30BaHME TMOJHOIO BHYTPEHHETO OTPAXKEHUS B  ONTUYECKUX
CBETOBOJIAX.

JIunza. Xox mydeit B nmuH3ze. OnTrueckas cucteMa (oToarnmapara, MUKpOCKONa U
Teneckona. I'a3 kak ontudeckas cuctemMa. bin3opykocTh U 1allbHO30PKOCT.

Pasznoxenue 6enoro ceera B cnekrp. OnbiTel HptoToHa. CliokeHUe CIIEKTPagIbHbIX
uBeToB. J(ucnepcus ceera.

Jlemoncmpauuu.

1. [IpssMonMHEHOE paCIPOCTPAHEHUE CBETA.

2. OTtpaxeHue cBera.

3. [Tonyuyenue nzoOpaxeHU B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.

4. [Ipenomnenue ceera.

5. Onrtuueckuii CBETOBO.

6. Xox nyueid B coOUparoiei JIMH3e.

7. XoJ1 Ty4dei B pacCenBarOLIEH JIMH3E.

8. [Tonydenue n300pa>keHU C MOMOIIBIO JINH3.

9. [Tpuntun nevictBus oroanmnapara, MUKPOCKOIA U TEIECKOTIA.

10. Mopenn ri1a3za.

11. Pa3noxenue 0enoro cBeTa B CIIEKTP.

12. [Toyuenue 6enoro cBeTa Mpu CIOKEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie padomut u onvimot.

1. HccnegoBanue 3aBUCMMOCTH yIJIa OTPAXEHUSI CBETOBOTO Jydya OT yIJia
naJIeHus.

2. N3yueHne XapakTepUCTUK M300paKEHUs MPEeIMETa B IUIOCKOM 3epKalle.

3. HccnenoBanue 3aBUCMMOCTH YTJla MPEIOMIIEHUS CBETOBOTO Jiy4a OT yriia
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. [Tonydenue n3o0pakeHU ¢ TOMOIIBIO COOUpArOIIEH JTUH3BI.

5. Omnpenenenrie (OKYCHOTO pPACCTOSHUS W ONTUYECKON CHIIBI
coOMparoIiei JTUH3HI.

6. OMmBITHI MO Pa3JI0KEHUIO OEJI0T0 CBETa B CIIEKTP.

7. OnpITEI IO BOCIIPpUATHIO OBCTAa IPCAMCTOB IIPpU HX Ha6J'HOI[eHI/II/I qcpe3



[[BETOBBIC (PUIIBTPBHI.

Pa3nen 12. KBanToBbIe IBJICHNA.

Onwitel  Pesepdopna u mianerapHas mojenb atoma. Mognens artoma bopa.
HcnyckaHue u norniomeHne ceera aroMoM. KBaHThI. JIMHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Asbda, 6eTa- U raMmma-usnydenusi. CTpoeHrue aTOMHOTO sipa.
HykiionHass monenbs atroMHoro siapa. M3ortomsl. PaanoakTuBHBIE NpeBpalicHUS.
[lepnon nmoisrypacnaja aTOMHBIX SIAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsII0BOIO U MacCOBOTO YUCEN. DHEPrus
CBSI3U aTOMHBIX siep. CBs3b Macchl U 3HEprun. Peaknnu cuHTE3a U AENEHUS SIEp.
Nctounuku 3Heprun CostHIA U 3BE3.

Anepnas osHepretuka. JleMCTBHUS pagUOAKTUBHBIX H3JIYyYCHH HAa JKUBBIC
OpTraHU3MBI.

Jemoncmpauuu.

1 CnexTpbl U31y4YEHHS U MOTJIOIEHUS.

2 CnekTpsbl pa3IM4YHbIX Fa30B.

3 CnekTp Bogopoaa.

4. Hab6nronenue Tpekos B kamepe Buiibcona.

5 PaboTa cuéTurika MOHU3UPYIOIINX U3ITYYCHUIA.

6 Peructpanus u3aydeHus: pUpOIHBIX MUHEPAJIOB U MPOYKTOB.

Jlabopamopnuie padomwt u onvimol.

1. Ha6JHOIIeHI/I€ CILUIOLIHBIX U JIMHEMYaThIX CIICKTPOB HU3JIYUYCHHUAI.

2. HccnenoBaHue TpEeKOB: U3MEPEHHE YHEPTUU YACTHUIIBI IO TOPMO3ZHOMY ITyTH
(o dhoTtorpadusam).

3. N3mepenne paanoakTUBHOTO (PoHA.

IHoBTOpHTENBbHO-00001IIAKOIIHIT MOLYJIb.

[ToBTOpHUTENTEHO-0000MAOIINIA MOAYJb TPEIHA3HAYCH I CHUCTEMATU3AlMH W
0000IIIeHNsT MPEIMETHOTO COJCPKAHUS U OMbITa JESITCIBHOCTH, TPHOOPETEHHOTO
Ipy HM3YyYCHUH BCETO Kypca (U3WKH, a TaKKe I MOATOTOBKHM K OCHOBHOMY
roCyJapCTBEHHOMY JK3aMeHy M0 (u3uKe HJisi 0OYy4aroluXcCsi, BBIOPABIIMX JTOT
y4eOHBIN TpeIMeT.

[Ipn w3ydyeHWH MAHHOTO MOMYJS PEATU3YIOTCI W CHCTEMATH3UPYIOTCS BUIBI
JEATEeTLHOCTH, Ha OCHOBE KOTOPBIX OOCCIICUMBACTCS JOCTIIKEHHUE MPEIAMETHBIX H
METaIpeAMETHBIX TUTAHUPYEMBIX PE3yJIbTAaTOB oOydeHwus,

dbopMupyeTcsi eCTeCTBEHHOHAYYHAss TPAaMOTHOCTh: OCBOCHHUE
HAyYHBIX METOJIOB HCCIEAOBAHUS SIBICHUNM TPUPOJBI W TEXHUKU, OBJIAJCHUEC
YMEHUSIMH OOBACHATh (DU3WUYCCKUE SBJICHHS, TPUMCHSS TOJyYCHHBIC 3HAHUS,
pemaTh 3aJa4M, B TOM YHCJIe KaUeCTBCHHBIC U DKCIICPUMEHTAIbHBIC.

[IpuHIIMTIATBFHO AESTENBHOCTHBIM XapakTep MaHHOTO pasfena peanu3yercs 3a
CYET TOTO, YTO OOYJAIOIINECS BBHITIONHSIOT 3aJaHMs, B KOTOPBIX UM IpeJiaracTcs:



HA OCHOBE IMOJIyYE€HHBIX 3HAHUU PAaCIO3HABATh U HAY4YHO OOBSICHATH (PU3MUYECKUE
SBJICHUS B OKPY KAIOIIEH IPUPOJIE U TOBCETHEBHOM KU3HH;

WCIIOJIb30BaTh HAy4YHBIE METOJBI HCCIENOBaHUS (U3UYECKUX SIBICHUN, B TOM
YUCIIE JUIsl IPOBEPKH FMIIOTE3 U MOJYyYEHUSI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4dHbIE OCHOBbI HauOoJjiee BaXKHBIX JIOCTHIKEHUII COBpPEMEHHBIX
TEXHOJIOTUH, HAaPUMEDP, MPAKTUYECKOIO0 HMCIIOJIb30BAHUSA PA3JIMYHBIX HCTOYHHUKOB
DHEPIMM Ha OCHOBE 3aKOHA IPEBPALICHUS M COXPAHEHUS BCEX U3BECTHBIX BUIOB
DHEPIHUU.



IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUS ITPOI'PAMMUBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUA

N3ydyenne pusmku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHHUS HaNpaBleHO Ha
JOCTH)KEHHE JIMYHOCTHBIX, METAIPEAMETHBIX W MPEAMETHBIX 00pa30BaTEIbHBIX
pe3yabTaTOB.

B pesynbrare u3yueHus (U3MKUM Ha ypOBHE OCHOBHOIO 00ILEro oOpa3oBaHUS Y
oOyuaromerocss OyayT CQOpPMHUpPOBaHBI CIEAYIOIINE JUYHOCTHBIE PE3yJIbTaThl B
YacTH:

e 1) MaTpHOTHYECKOr0 BOCIIUTAHUS:

e - IIPOSIBJICHUE MHTEPECA K UCTOPUM U COBPEMEHHOMY COCTOSIHMIO POCCHMCKON
(¢uznuecKoil HayKu;

e - [ICHHOCTHOE OTHOIIIEHUE K JOCTUKEHHUSM POCCUNCKUX YUEHBIX- (PU3UKOB,

e 2) rpamJaaHCKOro M JyXOBHO-HPAaBCTBEHHOI'0 BOCTIMTAHUSL:

e - TOTOBHOCTh K aKTUBHOMY YYacTHIO B 00CY>KJI€HUU OOIIIECTBEHHO 3HAYMMBbIX U
TUYECKUX MpOOJIEM, CBSI3aHHBIX C MPAKTUYECKMM HIPUMEHEHHUEM JOCTHKEHUM
busuKy;

e - OCO3HaHHME BAXHOCTU MOPAIbHO-3TUYECKHUX MPUHUUIIOB B JACSATEIbHOCTU
YYEHOrO;

e 3)3CTEeTHYECKOr0 BOCIIUTAHUSA:

e - BOCIPHUATHE ICTETHUECKMX KayecTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4) HIEHHOCTH HAYYHOI'O MO3HAHUSA:

e - OCO3HAaHME IIEHHOCTH (U3MUECKOM HayKd KaK MOUIHOIO HHCTPYMEHTa
MO3HAHUS MHUpPA, OCHOBBI DPAa3BUTHSA TEXHOJIOTMM, Ba)KHEHIIEHW COCTaBJISAIOMIEH
KYJIBTYPBI;

e - pa3BUTUE HAyYHOUW JIO003HATENBHOCTH, MHTEpEca K HCCIIEJ0BATEIbCKOM
NEATEIbHOCTH;

e 5) d¢opvmupoBaHus  KYJbTYpPbl 3A0POBbSI W  3MOLHMOHAJBHOIO
OJ1aronoJry4yus:

e - OCO3HaHME IIEHHOCTH Oe30macHOro oOpa3a KU3HHU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, Ba)XXHOCTH TMpaBui O€30MacHOro IMOBEAEHUS Ha
TpaHCIIOpTE, HAa JOpOrax, C DJIEKTPUUYECKUM W TEIUIOBBIM O0OpYyJIOBaHHEM B
JIOMAIIHUX YCJIOBUSIX;

e - cpOpMHUPOBAHHOCTh HaBbIKa pedIeKCHM, NPU3HAHHWE CBOETrO IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYyroro YeiaoBeKa;
e 6) TPYA0BOIO BOCIIUTAHMA:

e - AKTHMBHOC YyYacTHC B PEIICHWH TMPAaKTHUYCCKUX 3a7ad (B paMKax CEMbH,
oOpa3zoBaTeILHON OpraHU3alu, Topoja, Kpas) TEXHOJOTHMYECKONW M COLMaIbHOM



HAIPaBJICHHOCTH, TPEOYIOMNX B TOM YUCIIE U (PU3NIECKUX 3HAHUIA;

e - MHTEPEC K MPAKTHICCKOMY U3yUEHUIO MPOdeCcCrid, CBI3aHHBIX C (DU3UKOM;

e 7)3K0JIOrHY€CKOr0 BOCIIUTAHMSI:

e - OpHUCGHTALMS HAa MPUMEHEHUE (PUBMYECKUX 3HAHUM MJIsI pEIICHUsS 3ajad B
00J1acTH OKPY’KaIOIIEH Cpe/ibl, TUTAaHUPOBAHUS TOCTYIIKOB U OLICHKU MX BO3MOKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIIE CPeIbl;

e - OCO3HAHHE IIOOATBFHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM M MyTel ux
pelieHus;

e 8) ajantanum K U3MEHAKIIMMCS YCJOBHSIM COLUMAIBLHON M NPUPOIHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJCHCTBUHM TPHU BBIMOJHCHUH MCCIICIOBAaHUN U
MPOCKTOB (PM3NUECKON HAMIPABICHHOCTH, OTKPBITOCTh OTBITY W 3HAHUSM JAPYTHX;

e - TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO
JICSITCIIbHOCTD;

e - IOTPeOHOCTHh B (hOPMUPOBAHUU HOBBIX 3HAHUU, B TOM YHCIIEe (DOPMYITUPOBATH
UJIeU, TIOHSATHUS, TUTIOTE3bI O GPU3UYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHME NePUIUTOB COOCTBEHHBIX 3HAHWN W KOMIIETEHTHOCTEH B 00J1acTU
busuky;

e - IUIAHUPOBAHHWE CBOETO PA3BUTHS B MPHUOOPETCHUH HOBBIX (PHU3UUICCKUX
3HAHUU;

e - CTPEMJICHUE aHAJIU3UPOBATH U BBISIBIATH B3aUMOCBSI3U MPUPOJIbI, OOIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NYECKUX 3HAHUI;

e - OIICHKAa CBOUX JCWCTBUM C Y4YE€TOM BIMAHHUS HAa OKPYXXAIOIIYI Cpeny,
BO3MOJKHBIX TJI00aJbHBIX TTOCIIEICTBHH.

METAIIPEJIMETHBIE PE3YJIBTATDHI

B pesynbpTaTe ocBOEHHS MporpaMmbl MO (U3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyudaromierocs OyayT chOpMHPOBAHbI MeTanpeaMeTHbIe
pe3yJabTaThbl,  BKJIIOYAIOIINE MO3HABATEIbHBIE YHUBEPCATbHBIE  y4EOHBIC

JNEHCTBUS, KOMMYHHKATHBHBIC yHHUBEpPCAJIbHBIC yYeOHBIC  JICHCTBUS,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHBIC JCHCTBUS.

Ilo3HaBaTe/ibHBIE YHUBEpPCAJbHbIC Y4eOHbIe aeiicTBUA ba3oBble Joruveckue

NEeHCTBUA:
. BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKU
00BEKTOB (SIBJICHHI);
. yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKALIMN, OCHOBAHUS IS

0000IIIEHNS U CpaBHEHUS,



. BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTHUBOPEUHSI B pacCMaTpUBaEMBbIX (PakTax,
JAHHBIX U HAOIIOICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSM;

. BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3U NPHU W3YYCHHH (DU3HUECKUX
SBJICHU W TPOLIECCOB, JENaTh BBIBOJABI C HCIIOJIB30BAaHUEM JCIyKTHBHBIX U
VMHIYKTUBHBIX YMO3aKIIFOUCHUN, BBIIBUTATH THIIOTE3bI O B3aMMOCBS3AX (PU3UIECKUX
BEJIMYUH;

. CaMOCTOSITENIFHO BBIOMpATh CIMOCOO perHieHus ydeOHOW (u3NYECcKOi
3ajaun  (CpaBHEHHME HECKOJIbKMX BapHaHTOB pelIeHusi, BbeIOOp Haunboiee
HOJXOSAIIETO ¢ YYETOM CAMOCTOSITENIFHO BBIJICTIEHHBIX KPUTEPHUER).

Ba3oBble ucciaeaoBaTe/ibCKUe A€HCTBUA:

. MCITI0JIb30BATh BOMPOCHI KaK MUCCIIEOBATEIbCKUN HHCTPYMEHT MO3HAHUS;

. MPOBOJUTH MO CAMOCTOSITEIIbHO COCTABIIEHHOMY IIJIaHY OMBIT, HECIOXKHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

. OIICHUBATh HA TMPUMEHUMOCTh M  JIOCTOBEPHOCTh HMH(pOpMAIIUIO,
MOJTYYEHHYIO B X0JI€ UCCIICIOBAHUS UJIU IKCTICPUMEHTA;

. CaMOCTOSITENILHO (HOPMYIUPOBATH 0OOOIIEHUS U BBIBOJBI 10 PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOICHMS, OTIBITA, HCCIICIOBAHUS;

. MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEWIee pa3BUTHE  (U3HMUECKUX

IPOLECCOB, a TAaKXE BBLABUIAaTh NPEANONOKEHUS OO0 HMX PpPa3BUTUM B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pabora ¢ undopmanueii:

. IPUMEHSATH PA3JIMYHbIE METOJIbl, UHCTPYMEHTHI U 3alpOChl IPU MOUCKE U
otOope MH(pOpMaUK WIH JAHHBIX C YYETOM MPEAIOKEHHON yueOHON (u3nuecKon
3aJ1a4u;

. aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH UH(OPMALIHIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS,
. CaMOCTOATENIbHO  BbIOMpATh ONTUMAJbHYIO (opMy mpeacTaBieHUs

uHQOpPMAIIMU W WLIIOCTPUPOBATH pEIIaeMble 3a7adud HECIOXHBIMH CXEMaMH,
TuarpaMMamu, UHOM Tpadukoil ¥ MX KOMOWHAIIUSAMH.

KoMMmyHnKaTHBHBbIE yHUBEPCAJIbHbBIE Y4eOHbIe 1eiiCTBUS:

. B X0j/ie 00CyXJeHHusi y4eOHOro marepuaia, pe3ysbTaToB J1abOpaTOPHBIX
paboT ¥ TPOEKTOB 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMBbI H
BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha peNICHUE 3aJadyd W IOIepKaHue
01aroxeaTeIbHOCTH OOIICHUS;

. COINOCTaBJISITh CBOM CYXACHUS C CYXICHUAMU JAPYTUX YYaCTHHKOB
Juanora, OOHapYKUBATh PA3IMYUE U CXOACTBO MO3UIIHIA;

. BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. myOJIMYHO TIPEACTABIATH PE3YIbTaThl BHITIOJHEHHOTO (PU3MUECKOTO OIBITA

(3KCIIepUMeHTa, UCCIIeI0BaHus, IPOCKTA);



. NOHUMATh U UCIOJb30BaTh NPEUMYLIECTBA KOMAaHIHOW U WHINBHyalbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

. NPUHUMATh €M COBMECTHOM AESTENBHOCTH, OPraHU30BbIBATH ACHCTBUSA
no €€ JOCTH)KEHUIO: PACIPEAEIATh PO, OOCYKIaTh IPOLECCHl U PE3ybTAThI
COBMECTHOI paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIOACH;

. BBITIOJHATH CBOIO YacTh pabOThI, JOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HANpAaBICHUIO M KOOPJIWMHHUPYS CBOM JECUCTBUS C APYTMMHU WICHAMH
KOMaH/1bl;

. OLICHMBATh KAa4ye€CTBO CBOEr0 BKJAJa B OOIIMH MPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENIbHO C(hOPMYIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJEHCTBUSI.

PerynsiTuBHbIE YHUBEPcaIbHbIE yueOHblIe AeiicTBUsi CaMoOpraHu3anusi:

. BBISBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YUYEOHBIX CUTyalUsiX, TPEOYIOIIHUX
JUIs pelieHus (U3NYECKUX 3HaHU;

. OPUEHTHPOBATbCA B  PAa3IMUHBIX MOAXOJAAX IMPHUHIATHS  PELICHUN
(MHAMBUAYAJbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEILICHUI TPYIIION);

. CaMOCTOATENIbHO COCTABJIATh AJITOPUTM PElIeHUs (PU3UUECKOM 3a1aun WIn
IUIaHa UCCIIEOBaHUA C YYETOM MMEIOIIMXCS PECypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTHPOBATh IIPEIIaracMble BAPUAHThI PELICHUN;

. JieaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTEJUIEKT:

. JaBaTh aJIEKBATHYIO OLICHKY CUTYaIluu U TMpeJjIarath rjiaH €€ U3MEHEHUS;

. OOBSCHATh TNPUYMHBI  JOCTWKEHUA  (HEAOCTWIKEHHUS) Ppe3yJbTaToOB
NeSTeILHOCTH, 1aBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

. BHOCHUTH KOPPEKTHBBI B JIEATECIHLHOCTh (B TOM YHCIIC B XOJ BBITIOJHEHUS

(U3UYECKOTO HCCIICIOBAHUSI WJIM TPOEKTa) HA OCHOBE HOBBIX OOCTOSATENIBCTB,
WU3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMOOK, BOSHUKIIINX TPYIHOCTEH;

. OLICHUBATh COOTBETCTBUE PE3YJIbTATA LEIU U YCIOBUSIM;

. CTaBUTH €051 Ha MECTO JIPYroro 4esioBeKa B XOJ€ Cropa WIH TUCKYCCUH Ha
HAY4YHYIO TEMY, IOHUMATh MOTHUBbI, HAMEPEHHUS U JIOTUKY JIPyTOro;

. MPU3HABATh CBOE MPABO HA OMIMOKY MPHU perieHUuu (PU3NYECKUX 3a7a4 WIn

B YTBEPKICHHAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.
HNPEJIMETHBIE PE3YJIBTATDBI

K koHiy oOyuenuss B 7 kJjacce NpeAMETHbIE pe3yJibTaThl Ha 0Aa30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

. UCIIONIb30BaTh  MOHATUSA:  (U3NYECKHEe M  XUMHUYECKHE  SBIICHUS,
HaAOJII0/IEHUE, HKCIEPUMEHT, MOJENb, TUIOTe3a, €AUHUIIBI (PU3UUECKUX BEIUYUH,



aToM, MOJIeKyJa, arperaTHble COCTOSHHSA BemiecTBa (TBEpHOE, IKUIKOE,
ra3oo0pa3Hoe), MEXaHHYeCKOe JBI)KEHUE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
PSIMOJIMHEWHOE),

TpPaeKTOpHs, paBHOJACUCTBYIOIIas cuia, nedopmanus (ymnpyras, MiIacTH4ecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

. paznuyath siBiieHUs (IudQys3us, TEIIOBOE IBM)KEHHE YACTHI[ BEIIECTBA,
paBHOMEPHOE JBIKEHHE, HEPAaBHOMEPHOE ABI)KCHHUE, MHEPIUS, B3aHUMOJICHCTBHUE
TEJ, paBHOBECHE TBEPIABIX TEI C 3aKPEIUIEHHOM OCBIO BpallleHHUs, Iepenaya
JaBiICHUS TBEPIBIMHU TellaMH, XUAKOCTAMHU M Ta3aMu, aTMoc(epHoe HaBlICHUE,
IJIaBaHUE TeJ, NPEeBpallleHUs MEXaHWYECKOM JHEpruu) IO ONHMCAHUI0 UX
XapaKTEpHbIX CBONCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE
buznyeckoe sBICHUE;

. pacro3HaBaTh MPOSBICHUWE W3YYCHHBIX  (U3UYECCKUX  SBJICHHA B
OKpY’XalollleM MHpEe, B TOM uuclie (PU3MYecCKue SIBICHHUS B TMPUPOJIC: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSMH B KMBOM U HEXUBON NPHUPOAE, NECUCTBHE
CWJIbl TPEHUS B MPUPOJIE U TEXHHUKE, BIUSHUE aTMOCHEPHOTO JaBJICHUS Ha >KMBOU
OpraHu3M, IUTABaHWE pbHIO, pbIYard B TeEJ€ YENOBEKa, MPH STOM MEPEBOIUTH
MPAKTHUECKYIO 3a7auy B Y4EOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKK)
(buU3NYECKUX SBICHU;

. ONKCHIBATh U3YUYECHHBIC CBOMCTBA TEN M (U3UUECKHUE SBIICHUS, UCTIOIb3YS
dusznyeckne BeMUUYMHBI (Macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpeMs, IMyTh,
CKOPOCTh, CpPEIHsSI CKOPOCThb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHIa
TpeHHsl, JaBieHue (TBEPAOTO Tena, >KUIKOCTH, Ta3a), BBHITAIKUBAIONIAS CHIIA,
MEXaHHUYeCKass pabdoTa, MOIIHOCTh, IUIEUO CHJIbI, MOMEHT CHJIbI, KO3 HUIIUEHT
MOJIE3HOTO JIEWCTBUSI MEXaHU3MOB, KHHETUYECKAs U TTOTCHIIMAIbHASI SHEPTHsI), TIPH
ONMCAHWH TIPABUIILHO TPAKTOBATh (PU3NUECKUNA CMBICI MCTIOIB3YEMbIX BETUYHH, UX
0o0O3HaueHUss W eAUMHUIBl (PU3NYECKUX BEIUYHMH, HAXOAUTh (POpMyIIbI,
CBSI3BIBAIONIUE JTAHHYIO0 (DU3MUECKYIO BEJIIMYMHY C JAPYTUMH BEITUYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

. XapaKTepU30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS U TIPOIECCHI,
UCIIOJIB3YSl MpaBWiia CIOXKEHUs cuil (BIOJIbL OJHOM TpsiMoit), 3akoH ['yka, 3aKoH
[Tackansi, 3aKoH ApxuMmesna, TMPaBWIO paBHOBecUs phiuara (0J0Ka), «30JI0TOE
MPaBUJIO» MEXAHUKH, 3aKOH COXpPaHEHUSI MEXaHUYECKOW DHEPTUH, IPU ATOM JaBaTh
CIIOBECHYIO  (DOpMYJTHMPOBKY 3aKOHAa U 3alUChIBaTh €r0  MaTeMaTHYECKOEe
BBIPKCHHUC;

. OOBSACHATHh (PU3NYECKUE SABJICHHUSI, TPOLIECCHI U CBOMCTBA TEJN, B TOM YUCIIE
51 B KOHTEKCTE CUTYyalUl

MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABISATh MPUYMHHO- CJIEJICTBEHHbIE

CBSI3H, CTPOUTh OOBSICHEHHWE W3 1—2 JOTMYECKHMX IIIaroB ¢ omopod Ha 1-2



U3YYCHHBIX CBOMCTBa  (pU3MUECKHX  SBICHMH, (U3NYECKUX 3aKOHA  WJIH
3aKOHOMEPHOCTH;

. pemarb pacy€THble 3aJauud B 1—2 JEWCTBHS, MCIIONB3YS 3aKOHBI U
(GopMyibl, CBsI3bIBAIOUIME (U3NYECKUE BEIMYMHBI: HAa OCHOBE aHAJIM3a YCJIOBHS
3aJjaud 3alUChIBATh KPAaTKOE YCIIOBUE, MOJCTAaBIATh (PU3NYECKUE BEIMYUHBI B
(dbopMyIibI U MPOBOJIUTH PACUEThl, HAXOAUTH CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC
JUIS  peLIeHHUs 3aJady, OLIEHHWBAaTh PEATUCTUYHOCTh TMOJYYCHHON (U3HUecKoit
BEJIMYMHBL;

. pacrno3HaBaThb HPOOJEMBI, KOTOPbIE MOKHO pPEIIUTh I[P MTOMOLIH
(¢u3NYEeCKUX METOAOB, B OIMCAaHUM MCCIEAOBAHUSA BBIJCIATH IPOBEPIEMOE
NpeAnojoxkeHne (rumnoresy), pa3iaudyarb M HHTEPIPETUPOBATH IOJYYECHHBIN
pe3ynbTaT, HAXOIUTh OIIUOKH B XOJI€ ONBITA, JEAaTh BBIBOJBI I10 €r0 PE3YJIbTATAM;

. OPOBOAUTH ONBITBI IO HAOMIOACHUIO (PU3MUECKUX SBICHUM WM
¢uznyecKkux CBOMCTB Tel: (QOPMYJIUPOBATH MPOBEPSEMbIC IPEATIOIOKECHHUS,
coOupaTh YCTaHOBKY M3 IPENJIOKEHHOTO0 000pYyI0BaHUs, 3alMChIBATh X0 OIbITa U
bopMyIMpPOBATH BHIBOIBI;

. BBINIOJIHATh NPSIMbIE M3MEPEHUs pPACCTOSHUSA, BPEMEHH, MAacChl Tea,
00bEMa, CUJIBI M TEMIIEpaTypbl C HCIOJIb30BAHMEM AHAJOTOBBIX M LU(POBBIX
npuOOpOB, 3alMCHIBaTh MOKa3aHUS MPHOOPOB € Y4ETOM 3aJaHHOW aOCOJIIOTHOM
MIOTPEIIHOCTH U3MEPEHUM;

. MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PM3MUECKOW BETUUUHBI OT
JPYrof C KCIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTU IIYTH PABHOMEPHO
JBHKYILIETOCS T€Na OT BPEMEHH JIBMXKECHMSI TEJIA, CUIIbI TPEHHSI CKOJIBKEHMSI OT BEca
TeNna, KauecTBa 0OpabOTKM MOBEPXHOCTEM TeNl M HE3aBUCHUMOCTH CUJIbI TPEHUS OT
IUJIOIIAAN CONPUKOCHOBEHHUS TE€J, CHJIbI YIPYTOCTH OT YJIJUHEHUS TMpPY>KUHBI,
BBITAJIKMBAIOMIEH CUJIBI OT 00bEMa MOTPYKEHHOW YAaCTU Tejlda U OT IUIOTHOCTH
KUAKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTHU Tejla, OT TIJIyOMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJO, YCIOBUM IUJIaBaHUs TeJ, YCJIOBHM pPAaBHOBECHSA pblUara u
0JIOKOB), y4YacTBOBaThb B IUIAHMUPOBAHWM YYEOHOrO0 UCCIENOBaHUSA, COOUpPAThH
YCTAaHOBKY M BBINOJIHATH U3MEPEHUS, CIEys MTPEAI0KEHHOMY IUIaHy, (PUKCUPOBaTh
pe3ynbTaThl  MOJYYEHHOM  3aBUCHUMOCTH  (DU3MYECKMX BEJIMYMH B  BHUJE
OpeUIOKEHHBIX Tabmuil ©  TrpaduKoB, JelaTh BbIBOJABI 10 pe3yJbTaTam
UCCJIEI0BAHNS;

. POBOJUTH KOCBEHHBbIE H3MEpEHUs (U3UYECKUX BETUYHMH (IUIOTHOCTH
BEILECTBA KXUAKOCTH W TBEPAOrO TeENa, CHUJIA TPEHHS CKOJIBXKEHUS, JIABJICHHE
BO3]lyXa, BBITAJIKMBAIOLIAs CUJIA, IEHCTBYIOIAsl HA IOTPYKEHHOE B KUJIKOCTH TEJO,
KO3 (PUIIMEHT NOJIE3HOTO AEUCTBUS MPOCTHIX MEXaHU3MOB), CIIeAYs MPEIOKEHHOM
UHCTPYKUMU: TPU BBINOJIHEHUH M3MEPEHH CcoOUpaTh HKCIEPUMEHTAIbHYIO
YCTAaHOBKY M BBIUMCIISATh 3HAYEHNE NCKOMOM BEJTUYMHBL;



. co0II01aTh MpaBujia TEXHUKHU 0€30MacHOCTU Mpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

. yKa3bIBaTh MPHUHLHUIBI JEHCTBUS MPHOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IUHAMOMETpP, COOOLIAIOLIUECS COCYIbl, OapoMeTp, pblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! INIOCKOCTB;

. XapaKTepu30BaTh TMPUHLUIBI  JEHCTBUS HU3YYCHHBIX MpPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMHCAHUA (B TOM YHCIE: MOAMIMITHUKY,
YCTPOMCTBO BOJONPOBOJA, TUIPABIUYECKUN IIPECC, MaHOMETP, BBICOTOMED,
NOPIIHEBOM HACOC, apeoMETp), HUCIOJb3ys 3HAaHUSA O CBOMCTBAX (PU3HUYECKUX
SBJICHUN 1 HEOOX0IMMbIEe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

. OPUBOJUTH  NpUMEpbl  (HaxoauTh  WHPOpPMAIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIONb30BaHUs (PU3MUECKUX 3HAHUM B MOBCEIHEBHOM KU3HU IS
obOecnieueHnss 0€30MaCHOCTH IpH OOpalleHHu ¢ NpUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBAMM, COXpPAaHEHHUS 370POBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO
MIOBEACHUS B OKPYKAIOLIEH CPEaE;

. OCYUIECTBJISATh OTOOp MCTOYHUKOB uHH(popmanuu B HTepHere B
COOTBETCTBHUHM C 33JJaHHBIM IMOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUN
U MyTEM CpaBHEHUS PaA3JIMYHBIX HWCTOYHHMKOB BBIIAECIATH HMH(OPMAIMIO, KOTOpPas
SBJIIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

. WCIIOJIb30BATh MIPH BBIMOTHEHUHN YYEOHBIX 3aJJaHUN HAYYHO- MOIYJISIPHYIO
JUTEPATypy (PU3NYECKOTrO COAEp N aHUs, CIPABOYHBIE MaTEPHAJIbI, PECypChl CETH
NutepHer, BnageTh NpuéMaMUd KOHCIEKTUPOBAHUSI TEKCTa, MPeoOpa3oBaHUs
nH(popMaIu U3 0JJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBbIE KpAaTKUE MUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB WH(pOpMaIuu (U3NUECKOro COACp)KaHUS, B TOM YHUCIE
nyOJMYHO JIeNIaTh KpaTKHE COOOIICHHS O pe3yJbTaTaX MPOEKTOB WM y4eOHBIX
WCCIIEAOBAHNUM, TNPHU OSTOM TIPAMOTHO HCHOJIb30BAaTh W3YyYEHHBIM HOHATUHHBIN
amnmnapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAILIUECH;

. IpPU BBITIOJIHEHWH YYEOHBIX TPOEKTOB M HCCIIECIOBAHUN paCIpeaesiaTh
00s3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTAaBIECHHBIMH 3aJa4aMH, CJIECIUTH 3a
BBITIOJIHEHUEM TUIaHA JICWCTBHM, aJ€KBATHO OIICHWBATh COOCTBEHHBIM BKJIAJl B
JESITEIbHOCTh  TPYIINbI, BBICTPAMBATh KOMMYHHUKATHBHOE  B3aUMO/ICHCTBHE,
YUYUTBHIBasi MHEHUE OKPYKAIOIIHNX.

K koniy oOyuenuss B 8 kJjacce mpeamMeTHbIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIINXCS YMEHUM:

. MCIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JIBUKEHUE
aTOMOB W MOJIEKYJ, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTALUIMYECKHE U
aMmopdHble TeJjla, HACHIIICHHBIM M HEHACHIIIEHHBIH Map, BJIAXKHOCTh BO3aYyXa,
TeMIIepaTypa, BHYTPEHHS DSHEpPrUsi, TEIUIOBOM JBUTATENb, AJIEMEHTAPHBIN



AIEKTPUYECKUN 3apsifi, DJEKTPUYECKOE II0JIe, IPOBOJHHUKA W JAUBJIEKTPUKH,
MMOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;

. pasznuyaTh SBJICHUS (TEIIOBOE pACUIMpPEHHE M CXKaTue, Terionepenaya,
TEIUIOBOE pPAaBHOBECHE, CMauMBaHUE, KaNWUISPHBIE SIBJICHUS, UCIApPEHUE,
KOHJICHCAIUsl,  IUIaBJICHUE,  KpucTaums3auus  (OTBEpAEBaHHUE),  KHUIICHUE,
Temonepeaaya (TErmIoNpOBOHOCTb, KOHBEKIUS, U3IyYCHUE), JIEKTpU3aIus Tell,
B3aMMOJICHCTBUE 3apSAJ0B, IEUCTBUSA AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aMMOJICCTBUE MArHUTOB, ACHCTBHE MAarHUTHOTO IOJISI HA MPOBOAHUK C TOKOM,
AJIEKTPOMArHUTHAs WHIYKIMS) IO ONHMCAHUI0O WX XapaKTepHBIX CBOWCTB M Ha
OCHOBE OITBITOB, JIEMOHCTPUPYIOMINX JaHHOE (PU3NUECKOE SBICHNUE;

. pacmo3HaBaTh MPOSIBICHUE M3YYCHHBIX  (U3MUECKHX SBICHUUA B
OKPYXKaIOIIeM MHpPE, B TOM YHCIIe (PU3NUECKUE SIBICHHS B IPUPOIE: TOBEPXHOCTHOE
HATSDKCHUE W KaNWJUISIPHBIC SIBIICHUS B IPUPOJIE, KPUCTAILIBI B PUPOE, U3ITyUCHUE
Connila, 3amep3aHue BOJOEMOB, MOpPCKHE OpHU3bl, 00pa3oBaHUE POCHI, TyMaHa,
WHes, CHera, JJICKTPUYECKHE SBJICHHS B arMocdepe, SIEKTPUYECTBO KUBBIX
OpraHU3MOB, MarHUTHOE T0JIe 3eMJIH, Apei( MOIIOCOB, POJIb MATHUTHOTO TOJIS J1JIs
YKU3HU Ha 3eMJie, OJISIPHOE CUSTHUE, TTPU STOM MEPEBOJUTD MPAKTUYECKYIO 33/1auy B
y4eOHYI0, BBIACIATH CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKU) (PU3NUECKUX SIBIICHUI;

. ONKCHIBATh U3YUYECHHBIC CBOMCTBA TN M (U3UUECKHUE SIBIICHUS, UCTIOIb3YS
bu3nUecKue BEIMYMHBI (TeMIepaTypa, BHYTPEHHSISI DHEPTHsi, KOJIUYECTBO TEIJIOTHI,
yAeNbHAsE TEIUVIOEMKOCTh BELIECTBA, YAENbHAs TEIUIOTa IUIABJICHUSA, YIeIbHas
TEIJIOTa MapooOpa3oBaHMs, yJeldbHasl TEIJIOTA CTOPAHMS TOILIMBA, KO3(PPUUIMEHT
MOJIC3HOTO JICMCTBUS TEIJIOBOM MAaIMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/yXa,
ANEKTPUUYECKUIN 3apsifi, CHJIA TOKA, JIEKTPUUYECKOE HANpPSHKEHUE, CONMPOTHBIICHUE
MPOBOJHUKA, YJIETbHOE COMPOTHUBJICHUE BEIIeCTBa, padoTa W  MOUIHOCTH
AIIEKTPUUYECKOTO TOKA), IPU OMHUCAHUU MPABWIHHO TPAKTOBATH (PU3MUECKUN CMBICT
UCIIOJB3YEMbIX BEJIWYWH, OOO3HAYCHUSI M CAUHUILI (PU3MYECKUX BEIUYMH,
HAXOJUTh (POPMYJIbI, CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JAPYTUMH
BEITUYMHAMU, CTPOUTH TpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUYECKUX BEJIMUNH;

. XapaKTepU30BaTh CBOMCTBA Tei, (U3UYECKUE SBICHUS U TIPOIECCHI,
WCIIOJIB3YSI OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO- KUHETUYECKOW TEOpUH CTPOCHUS
BEILIECTBA, MPUHIMI CYNEPHO3UIMK T (HAa KAa4yeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsiga, 3akoH Oma Jjis yyacTka uenw, 3akoH [[xoyns—JIeHia, 3aKkoH
COXpaHEHUs] DHEPTuU, TPH STOM JaBaTh CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA H
3aMUChIBATh €70 MATEMATUYECKOE BhIPAKEHUE;

. OOBSICHATh (PU3MUECKHE MPOIECCHl U CBOWCTBA TEJ, B TOM 4YHCJIE U B
KOHTEKCTE CUTyaIun MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISThH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 |1—2 JTOTUYECKUX IIIaroB C
oropoii Ha 1—2 M3y4eHHBIX CBONCTBA (PU3UYECKUX SBICHUU, (PU3NIECKUX 3aKOHOB



WJIM 3aKOHOMEPHOCTEM;

. pemar pacy€THbIE 3aJauud B 2—3 JCWCTBHS, MCIIOIB3YyS 3aKOHBl U
bopMyTIbI, CBSI3BIBAIOIINE (U3MYCCKUE BETUYMHBI: HA OCHOBE aHAIM3a YCJIOBHS
3aJlayy 3alKiChIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK JAHHBIX JUISl PEILICHHUS
3aJ1a4uM, BBIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIs €€ PEIICHUs, IPOBOIUTH
pacy€Thl W CpaBHUBATh IMIOJYYEHHOE 3HA4YeHHE (PU3UYECKOW BEITUYUHBI C
U3BECTHBIMU JIAHHBIMU;

. pacno3HaBaTh NpOOJIIEMBI, KOTOPbIE MOYKHO pEIIUTh IPU [OMOUIH
¢uznyecKkux  METOJOB, HCIOJNB3ysl  OMNHUCAHWE  HWCCIEIOBAaHUS,  BBIICIATH
MPOBEPSIEMOE MPEANOI0KEHUE, OIICHUBATh MPaBUJIBHOCTH MOPSAKAa MPOBEACHHUS
UCCJIEIOBAHMUSI, JIeJIaTh BBIBO/IBI,

. OPOBOJUTH OMNBITHI 1O HAOMIONEHUIO (U3HUECKUX SIBICHUN WIH
bu3NYeCKUX CBONCTB Tel (KanmWUISIpHBIEC SBJICHUS, 3aBUCUMOCTD JIaBJIICHUS BO3TyXa
OT ero 00bEéMa, TeMIepaTypbl, CKOPOCTH Mpoliecca OCTHIBAHMS W HArpeBaHUs MpU
W3JIy4EHUHU OT IIBE€Ta U3JIy4aromied (MOrIomaroIieil) MOBEpXHOCTHU, CKOPOCTh
UCIIAPEHUsI BOJBI OT TEMIEPATypbl JKUAKOCTH W IUIOMIAAA €€ IOBEPXHOCTH,
NIEKTPU3aLUs TEJI W B3aWMOJIECHCTBUE JJIEKTPUUYECKHUX 3aps0B, B3aUMOJEHUCTBHE
MOCTOSIHHBIX MarHUTOB, BU3YaJIM3alMsl MAarHUTHBIX TOJEH MOCTOSHHBIX MarHUTOB,
JEUCTBUSL MAarHUTHOTO IOJS HA MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA AJIEKTPOJBUTATENS] MOCTOSHHOTO TOKA): ()OPMYJIMPOBATH MPOBEPSIEMBIC
IPEIINOJIOKEHNs, COOUpaTh YCTAaHOBKY W3 NPEIJIOKEHHOIO 000pyI0BaHMUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYJIUPOBATH BHIBOIBI;

. BBITIOJIHATH NMPSMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIBHON BIAKHOCTU
BO3/lyXa, CHJIbl TOKa, HAIpPSKEHUS C HCIOJb30BAHWEM aHAJIOTOBBIX MPUOOPOB U
JTATYNKOB (DU3UYECKUX BEIMYMH, CPAaBHUBATH PE3YyJbTAThl M3MEPEHUN C YuETOM
3aJlaHHOM aOCOJIOTHOM MOTPEIIHOCTH;

. IPOBOANUTDH MCCIIEAOBAHNUE 3aBUCUMOCTH OJJHOW (PU3NYECKON BEIMUUHBI OT
JIPYrol C HCIOJb30BAHUEM MPSAMBIX H3MEPEHHH (3aBUCUMOCTb COMPOTUBIIEHUS
MPOBOJHUKA OT €ro JJWHBI, IUIOLAAM TOMNEPEYHOrO0 CEYEHUS M YIEIbHOTO
COIPOTHUBJIEHUS BEIIECTBA IPOBOJHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJHUK, OT
HaIPSDKEHUS. Ha IPOBOJHUKE, UCCIIETOBAHUE MOCIIEN0BATEIBHOTIO U NAapAJIEIBHOTO
COEJIMHEHUI MPOBOJHMKOB): TUIAHUPOBATH HCCIEAOBAaHUE, COOMPAaTh YCTAHOBKY M
BBITIOJIHATDh U3MEPEHHUSI, CIEAYS MPEAIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTAThI
MOJIyYeHHOW 3aBUCUMOCTH B BHUAE TaONMUI] W TIpapuKOB, AeNaTh BBIBOIBI IO
pe3yibTaTam MCCIIEA0BaHNUS;

. IPOBOANTH KOCBEHHBIE H3MEpPEHHsI (PU3NYECKUX BEIWYUH (yAeNbHas
TEIUIOEMKOCTh BEILIECTBA, CONPOTHBJICHHE NPOBOAHMKA, pPabOTa U MOUIHOCTh
AIIEKTPUYECKOT0 TOKA): IJIAHUPOBATH MU3MEPEHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CHeAyd NPEeaJO)KEHHOW MHCTPYKIMH, U BBIYUCIATH 3HAUYCHHE



BCIIMYUHBI,

. co0JI01aTh MpaBujia TEXHUKHU 0€30MacHOCTU MpHu paboTe ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;
. XapaKTepu30BaTh TMPUHLUIBI  JIEHCTBUS HU3YYECHHBIX MpHOOPOB U

TEXHUYECKUX YCTPOMCTB € ONOPOM Ha HMX ONUcCaHus (B TOM 4YHUCJE: CUCTEMA
OTOIUICHUS IOMOB, TUTPOMETP, MapoBasi TypOMHA, aMIIEpMETP, BOJIBTMETP, CUETUUK
IEKTPUYECKON SHEPTHUH, IIIEKTPOOCBETUTEIIBHBIC puoOpHl,
HarpeBaTesIbHbIC AIEKTPONPUOOPHI (mpumepsl), DIEKTPUYECKUE
NPENOXPAHUTENHN, DJIEKTPOMArHUT, 3JEKTPOJBHUraTelb IMOCTOSHHOTO  TOKa),
UCIIOJIB3YS 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBJICHUM U HEOOXOIUMBbIE (PU3NUECKHUE
3aKOHOMEPHOCTH;
. pacno3HaBaTh INPOCTBIE TEXHUYECKHE YCTPOMCTBA W H3MEPUTEIIBHBIC
IPUOOPHI [0 CXEMAM U CXEMAaTUYHBIM PUCYHKaM (KUJAKOCTHBIA TEPMOMETP, TEPMOC,
IICUXPOMETP, TUTPOMETP, JABUTATE]b BHYTPEHHErO CrOpPaHUs, 3SJIEKTPOCKOII,
peocTar), COCTaBISITh CXEMbl 3JEKTPUUYECKHUX IEeNed ¢ IOCIeN0BaTeNbHbIM U
NapajuleJIbHBIM COCIMHEHUEM JJIEMEHTOB, pasiinyas yCIOBHbIE 0003HAYEHMS
AIIEMEHTOB JJIEKTPUUYECKUX LENEH;

. OpPUBOAUTH  NpuUMepbl  (HaXxoauTh HWH(DOpMaAIMIO O  MpUMeEpax)
MPAKTUYECKOTO MCIOJB30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEAHEBHOM KWU3HU JUIs
oOecrieyeHus: 0€30MaCHOCTH NpH OOpalIeHuu ¢ OpudopaMu U TEXHHUYECKUMHU
YCTPOMCTBAMH, COXPAHEHUS 3JI0pPOBbsI U COOJIOJEHUS HOPM 3KOJOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

. OCYILECTBJISITh TOUCK UHpopMaIuu (U3UYECKOTO  COJEpPkKAHUS B
HNHTepHeTe, HA OCHOBE MMEIOLIMXCS 3HAHUW U MyTEM CPaBHEHUS JOMOJHUTEIbHBIX
HMCTOYHUKOB BBIACISATh WH(OpMAILMIO, KOTOpas SBJISIETCS MPOTUBOPEYMBON WITU
MOKET OBITh HEJIOCTOBEPHOM;

. WCIIOJI30BATh TIPH BBITIOTHEHUH YUEOHBIX 3aJJaHUN HAYYHO- MOIYJISIPHYIO
auTepaTypy (pu3nueckoro coiepikaHus, CIpPaBOYHbIE MaTepUalibl, PECYpChl CETH
NutepHer, BnageTh nNpuéMaMUd KOHCIEKTUPOBAHUSI TEKCTa, MPeoOpa3zoBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

. co3faBaTh COOCTBEHHBIC IMMCHMEHHBIE U KpATKUE YCTHBIE COOOIIEHUS,
000011ass “HGOPMAIINIO U3 HECKOJbKUX UCTOYHUKOB (PU3MUECKOTO COJCPIKAHUS, B
TOM  4YuCjie  MyOJWYHO  MPEJCTABJISATH  pe3yibTaThl  MPOEKTHOW WU
HCCIIEIOBATENbCKOM IESATEILHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BaTh U3YUEHHBIN
MOHSATUHHBIN anmapat Kypca (GU3UKH, COTPOBOKIAThH BBICTYIUICHUE TTPE3EHTAIINECH;

. IpPU  BBITIOJIHEHUH YYEOHBIX TPOCKTOB M MCCIENOBAHUN (PU3HUECKHUX
MPOLIECCOB  pachpelensiTh  O00SI3aHHOCTM B Tpynmne B COOTBETCTBUU  C
MOCTaBJICHHBIMM  3aJlayaMM, CJCAUTh 3a BBINOJHEHUEM IUIaHa JCHCTBUM U
KOPPEKTUPOBATh €T0, aJeKBATHO OIICHWBATh COOCTBEHHBIN BKJIQJ B JESATEIHLHOCTH



TPYIIbI, BEICTPAUBaTh KOMMYHUKATHBHOE B3aMMOJICUCTBHUE, TIPOSBIISISI TOTOBHOCTh
paspemarh KOHQIHKTHI.

K koHiy oOyuenus B 9 kJjiacce mpeaMeTHBIC pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCs YMCHUA:

. UCTIONb30BaTh TMOHATHS: CHUCTeMa OTcu€Ta, MaTepuaibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEIIPHOCTh MEXaHUUECKOTO NBIKECHMs, nedopmarus (ynpyras,
IUTaCTUYECKas), TPEHHE, I[IEHTPOCTPEMHUTEIBPHOE YCKOPEHHE, HEBECOMOCTh H
NEPErpy3KH, IEHTP TAKECTH, aOCOIIOTHO TBEPIOE TENO, IICHTP TSKECTH TBEPIOTO
Tena, paBHOBECHE, MEXaHMYECKHE KOJeOAHWS W BOJHBI, 3BYK, HH(Pa3BYK W
yJIBTPa3BYyK, JJIEKTPOMArHUTHBIC BOJIHBI, IIKajga 3JEKTPOMArHUTHBIX BOJH, CBET,
OMM30PYKOCTh M JIaJTbHO30PKOCTh, CIIEKTPHI HMCIYCKaHWS M TOTJIONICHUS, aibda,
OeTa- 1 TaMMa-u3TydeHHUs, U30TOTBI, SIEPHAS DHEPTETHKA;

. pasnuyath SBJIEHUS (PaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJUHEIHOE
JBUKEHHE, PABHOYCKOPEHHOE MPSMOJIMHENHOE IBUKEHUE, CBOOOTHOE MaJIEHUE Tell,
PAaBHOMEPHOE [JBIKEHHE II0 OKPYKHOCTH, B3aWMOJECHCTBHE TEJ, PEAKTUBHOE
JBUKEHHE, KOJeOaTeIbHOE IBH)KEHUE (3aTyXarolMe U BbIHYX/ICHHbIE KOJECOaHUs),
pPE30HAHC,  BOJHOBOE  JBIKEHHE, OTPaKEHUE  3ByKa,  IPSIMOJIMHEWHOE
pacnpocTpaHEHHE, OTPAKEHUE M IPEIOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE
OTpa)kKEHUE CBETA, PA3JI0KEHHE OEJIOr0 CBETA B CIEKTP U CIIOKEHUE CIIEKTPaIbHbBIX
L[BETOB, JUCIEPCUSl CBETA, €CTECTBEHHAs pPAaJIHOAKTHBHOCTb, BO3HUKHOBECHME
JMHENYaTOro CIEKTpa HU3JIy4YEHHUs) MO OMMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBICHUE;

. pacno3HaBaTh MPOSIBICHUE U3YYEHHBIX (U3MYECKUX  SBJICHHA B
OKpy>KaroleM Mupe (B TOM uucie (pU3nuecKue sSBJICHUS B NMPUPOJIE: NPUIUBBI U
OTJIMBBI, JBHKEHHUE TUIaHET COJIHEYHOUM CHCTEMBI, PEAKTHBHOE JIBHKEHUE YKUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB JKMBOTHBIMH, 3EMIIETPACEHHE, CEUCMHUUYECKHE
BOJIHBI, IlyHaMH, 3X0, LIBETa TeJl, ONTHYECKHUE SIBJICHUS B MPUPOJE, OMOJIOTHYECKOE
JEHCTBUE BUIUMOTrO, YJIbTPa(HUOIETOBOTO W PEHTICHOBCKOIO  M3JIy4YECHHUH,
€CTECTBEHHbII  pagMOaKTUBHBbIA (OH, KOCMUYECKHE JIy4H, pPaJuOaKTUBHOE
U3JIy4eHHE MPUPOJHBIX MHHEPAJIOB, JEHCTBHE PAJUOAKTUBHBIX H3JIIy4YEHUH Ha
OpraHu3M 4eJIOBeKa), MPHU ITOM NEPEBOJUTHh MPAKTUYECKYIO 3aJady B Y4YEOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHI;

. ONMKCHIBATh U3YUYEHHBIE CBOMCTBA TEN M (PU3UUECKHUE SBIICHUS, UCTIOIb3YS
dbuznueckue BENMYMHBI (CpeAHsIi M MTHOBEHHAash CKOPOCTh Tejla MpH
HEPAaBHOMEPHOM JIBMKEHUH, YCKOPEHHE, MEPEMENIEHUE, MTyTh, YIIJIOBAsI CKOPOCTH,
CHUJIa TPEHHUS, CUJIa YIPYTOCTH, CUJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MaIeHUs, BEC
TeNa, HUMIYJIbC Teja, UMIYJbC CHJIBI, MeXaHWdeckas paboTa M MOIIHOCTb,
MOTEHUHUAJIBHAS ~ DHEPrusi Teld, MOJHATOrO HAJ  TMOBEPXHOCTBIO  3EMIIH,
MOTEHUHUAJIBHAS DHEPIUsl CXKATOM NPYKHUHBI, KUHETUYECKash HHEPrus, IOJHAs



MEXaHUYECKasl dHEPTUs, MEePUOJl U 4acTOTa KoieOaHUil, ATMHA BOJHBI, TPOMKOCTb
3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTellb MPEJIOMJIEHUS CpEIbl), MpHU
OMKCAaHUU TPABUIBHO TPAKTOBAaTh (PM3MUECKUN CMBICI HCIIOJIBb3YEMbIX BEIUYUH,
000O3HaUe€HHUs U €OUHUIBl (U3NYECKUX BEIUYMH, HAXOAUTh  (OPMYJIBI,
CBSI3BIBAIOIME JAHHYIO (PU3MUYECKYIO BEJIMYMHY C APYTMMHU BEJIWYUMHAMH, CTPOUTH
rpaduky U3y4yeHHBIX 3aBUCUMOCTEN (PU3MUYECKUX BEIUYHH;

. XapaKTepu30BaTh CBOWCTBA TeJ, (PU3UYECKHE SBICHUS U MPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHHS] YHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHHMS, HMPHUHIIMII
CYINEpHO3ULIMU CHUJI, IPUHILIUII OTHOCUTENbHOCTH ["anmuiest, 3akoHbl HproTOHA, 3aK0H
COXPAaHEHHUS HUMIIYJIbCa, 3aKOHbl OTPAKEHUS U TPEIOMIIEHHUS CBETA, 3aKOHBI
COXpPAHEHUsS 3apsAJ0BOIO U MAacCOBOIO YMCEN MPHU SAEPHBIX pEaKUUsX, MpU ITOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA W 3alMCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAYKEHUE;

. OOBSCHATh (U3UYECKUE MPOLECChl U CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCT€  CUTyalluii  MPaKTUKOOPUEHTUPOBAHHOTO  XapakTepa:  BBIABISTH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX I11aroB C
ONopoi Ha 2—3 U3y4YEHHBIX CBOMCTBA (PU3UYECKUX SABJICHUH, PU3NYECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

. pemath pacu€THbIe 3ajayd  (Oomuparolmuecss Ha cucteMy u3 2-3
YpaBHEHUM), HCHOJB3YSd 3aKOHbI U (OpPMYJIbl, CBs3bIBAIOIIME (U3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIW3a YCJIOBMS 3aJa4yd 3allChIBATh KPATKOE YCIIOBHE,
BBISIBJISITh HEIOCTAIOIINE UM U30BITOUHBIE IaHHbIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOAMMBIE ISl PEIICHMs, TPOBOAUTh Pacy€Thl U OLEHUBATH PEATUCTUYHOCTD
MOJIyYEeHHOTO 3Ha4Y€HHUsI (PU3UUECKON BEIMYUHBI,

. pacrno3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO pEIIUTh NpPU TMOMOIIU
¢u3nyecKux  METOJOB, MHCIOJNb3ysl  ONHUCAHUE  HUCCIECNOBaHUS,  BBIIEIATH
IIPOBEPSAEMOE IPEANOJIOKEHAE, OLCHUBATh IPABUIBHOCTH IOPSAKA IPOBEICHHUS
UCCJIEIOBAHUS, JI€NIaTh BBIBOJbI, MHTEPIPETUPOBATH PE3ybTaThl HAOIIOJECHUN U
OIBITOB;

. OPOBOAUTH OMBITHI 1O HAONMIOACHUIO (PU3UYECKUX SBICHUN WU
(bu3nyecKnxX CBOMCTB Tel (M3yueHue BTOporo 3akoHa HeloTOHa, 3aKOHA COXpaHEHUS
DHEpPruH, 3aBUCHMOCTh Tepuoja KoyseOaHW TMPY>KWHHOTO MasTHHKA OT MAacChl
rpy3a M KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTH OT aMILTUTY/IbI MAJIbIX KOJI€OaHUH,
NpSIMOJIMHEMHOE PacHpOCTpaHEHUE CBETa, pasfio’keHue Oesoro cBeTa B CIEKTP,
U3y4YCHHE CBOWCTB M300pa)KEHUS B TUIOCKOM 3€pKaje M CBOMCTB H300paKCHHS
npeaMera B coOuparolie JInH3e, HaOJII0IeHNEe CTIUIONIHBIX U JIMHEWMYaThIX CIIEKTPOB
U3ITy4YEeHHSI): CAMOCTOSITEIBHO COOMpaTh YCTAaHOBKY W3 U30BITOYHOro Habopa
0o0OpyZIOBaHUS, OMHCHIBATH XOJ OIbITA M €ro pe3yJbTarhl, (OPMYIUPOBATH
BBIBOJIBL;



. IPOBOJUTH IPU HEOOXOAUMOCTH CEPHUIO MPSAMBIX W3MEPEHHM, Ompenemnsis
CpelqHee 3Ha4YeHHE H3MepsieMOod BeNW4HHBI ((DOKyCHOE paccTOsHUE cOoOMparomieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a M3MepeHus (M3MEepUTEITHLHOTO IprOopa);

. IPOBOANUTH HCCIIEJOBAHME 3aBUCUMOCTEM (IU3MUECKUX BEJIUYMH C
UCIIOJIb30BaHUEM TMPSAMBIX HU3MEPEHHH (3aBUCHMOCTb IIyTH OT BpPEMEHHU IIpH
pPaBHOYCKOPEHHOM JIBIDKEHHWH O€3 HaudajdbHOW CKOPOCTH, TMepuoja KoseOaHuit
MaTE€MaTUYeCKOro MasTHHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YIJia OTPaKEHHs CBETa
OT yrjla MajeHuss W Yyria NpeJoMJIeHUS OT YIJIa MaJeHus): IUIAaHUPOBAaTh
UCCIIEJOBAaHUE, CAMOCTOSITENIbHO COOMpaTh yCTAaHOBKY, (PUKCHUPOBATH pE3yJbTATHI
NOJlyYEHHOW 3aBHCUMOCTH (PU3MYECKMX BEJIMYMH B BHUJE TaONMIl U TpadUKOB,
JienaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIIEIOBAHUS;

. IPOBOJUTh KOCBEHHBIE MW3MEpPEHUs (PU3MYECKUX BEIUYHUH (CpeHss
CKOPOCTh M YCKOPEHHE Tena IpU PABHOYCKOPEHHOM JIBHJKEHHH, YCKOPEHHE
CBOOO/IHOTO MaJeHMs, KECTKOCTh MPYXKHUHBI, KOAP(UIUEHT TPEHUS CKOJBKEHMUS,
MexaHu4eckas paboTa W  MOIIHOCTb, YacToTa W MEepuUoj  KoJeOaHHi
MaTEMaTUYeCKOro M MPYKUHHOIO MAasiTHUKOB, OINTHYECKAas CUJa COOMpArOIIeH
JUH3bI,  PAAMOAKTUBHBIA  (OH):  IUIAHMpPOBaTH  HM3MEpPEHUs,  CcoOUpaTh
DKCIIEPUMEHTAJIbHYI0 YCTAHOBKY U BBINOJIHATE U3MEPEHHUS, CIEAYs MPEIIOKEHHOM
WHCTPYKLUH, BBIYMCIATH 3HAYCHHE BEJIWYMHBI M AHAIW3UPOBATH I10JYYEHHBIE
pPE3yNbTATHI ¢ YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHU;

. coOJII01aTh MpaBHJIa TEXHUKH 0€30IaCHOCTH MU paboTe ¢ J1abopaToOpHBIM
00opy10BaHUEM;
. pa3nuyaTh OCHOBHBIE TPU3HAKM M3YyUYEHHBIX (U3MYECKUX MOJEIEH:

MaTepuajibHas TOYKa, a0COIIOTHO TBEPJOE TEJIO, TOYCUHBIM MCTOYHUK CBETa, JyY,
TOHKAs JINH3Q, IIJIAaHETapHAsl MOJIEJIb aTOMa, HYKJIOHHAs MOJEIIb AaTOMHOTO Spa;

. XapaKTepu30BaTh TMPUHILMUIBI  JIEHCTBUS W3YYCHHBIX MPHOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM HA WUX OMHCAHMS (B TOM YHCIE: CIHIOMETP,
JATYMKHA TIOJO0XKEHUS, PACCTOSIHUSI M YCKOPEHHSI, paKeTa, 3XO0JIOT, OYKH, TIEPUCKOII,
¢doroanmapar, ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, JO3UMETp, Kamepa
Bunbcona), ucronb3ys 3HaHUSI O CBOMCTBaX (PU3UYECKUX SBJICHUM U HEOOXOIUMBIC
¢uznyecKkrue 3aKOHOMEPHOCTH;

. UCTIONIb30BaTh CXEMBl U CXEMATHYHBIE PUCYHKH MU3YYCHHBIX TEXHHUECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX TPHOOPOB U TEXHOJOTHYECKUX TPOIECCOB TPHU
pelieHny y4eOHO- MPaKTUYECKUX 3a/]ay, ONTUYECKUE CXEeMbl ISl TOCTPOSHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparoIei JTHUH3E;

. OPUBOAUTH  NpuUMeEpbl  (HaXxoauTh  HWH(OpMaUIO O  MpUMepax)
MPAKTHYECKOTO HCIIONB30BaHMsl (PU3MUECKUX 3HAHUHM B TOBCEIHEBHOM KU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpallleHHH ¢ TpudopaMu M TEXHUYECKUMU
yCTPOMCTBAMM, COXpPaHEHHUS 3J0POBbsi U COOJIIOJIEHUS HOPM HKOJIOTMYECKOTO



MOBEACHUS B OKPYKAIOLIEH Cpeae;

. OCYIIECTBJIATh, TMOWUCK HHpOpManuu (GU3UIECKOTO COACpKaHUS B
HHTepHEeTe, CaMOCTOSITEIbHO (OPMYIHPYST TOUCKOBBIM 3ampoC, HAXOIUTh IyTH
OTIpEJICIICHHsS] JJOCTOBEPHOCTH MOJIyYeHHOW MHGOpPMAIMK HA OCHOBE HMMEIOIIMXCSA
3HAHWM U JOMOJIHUTEIbHBIX HCTOYHUKOB;

. WCITOJIB30BATh TIPH BBITTOTHEHUH YYEOHBIX 3aJaHUN HAYYHO- TOMYJISIPHYIO
JUTEPATYpy (PU3NYECKOTO COAEpNKAHUS, CIPABOYHBIE MaTEPHAIbI, PECypChl CETH
WNuTtepHeT, BiageTb NpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMAaIUU U3 OJIHON 3HAKOBOUM CHCTEMBI B IPYTYIO;

. co37aBaTh COOCTBEHHBbIE MUCbMEHHBbIE M YCTHBIE COOOIIECHMS] HAa OCHOBE
uH(OpPMAITMU W3 HECKOJBKUX HMCTOYHHKOB (PU3UUYECKOTO COMCPIKaHUS, ITyOJMIHO
MPEACTABIATh PE3YJIbTAThl IPOCKTHON WA UCCIEA0BATEIBCKON NEATEIIBHOCTH, TIPU
3TOM TPAMOTHO HCIOJb30BaTh H3YyYCHHBIM MOHSATUHHBIN almapar HU3y4aemMoro
paznena (GU3MKM U CONPOBOXKIATH BBICTYIUICHHE Tpe3eHTaluel ¢ yd4EéToM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
Kosmmyecrso yacos DJIeKTPOHHBIE
Nen/m | HaumeHoBaHue pa3aesioB U TeM (uugpoBbIe)
Kontpousy IIpakrnue(
MporpaMmsl Beero 00pa3oBaTeJibHbIe
bI € padoThI [KHe padoThl
pecypchl
Pazgen 1. ®uzuka u e€ poJib B IO3HAHUH OKPYKAKOILEro MUPa
1.1 ®du3uKa - HayKa 0 PUPOe brbmmorera LIOK
’ Y PHPOA https://m.edsoo.ru/74
6194
Bbubanoreka IIOK
1.2 )
HBHHCCKHE BEMIHHbL https://m.edsoo.ru/7f4
6194
13 EcTtecTBeHHOHAYYHBIN METO/ TIO3HAHMUS bubnmorexa [IOK
’ e A https://m.edsoo.ru/74
6194
Hroro no pazpery
Paznen 2. [lepeoHayajibHbIE CBEIeHHs 0 CTPOEHHH BelllecTBa
bubmmoreka IJOK
2.1 C
TPOCHHE BelliecTsa https://m.edsoo.ru/7f4
6194
29 JBrkeHue v B3aUMOJICHCTBUE YACTHI] bubmmoreka IJOK
’ BEILIECTBA https://m.edsoo.ru/74
6194
23 ArperaTHbI€ COCTOSTHHISI BEIIECTBA bubnmorexa 10K
’ P H https://m.edsoo.ru/74
6194
Wroro no pazneny
Pazaen 3. /IBuskeHHe U B3aMMO/IeiiCTBHE TeJl
bubimoreka [1IOK
3.1 M
CXAMIICCKOT ABIDEHHE https://m.edsoo.ru/7f4
6194
32 WNuepuusi, Macca, MIOTHOCTh Bubmmoreka [IOK
bubaunoreka IJOK
33 Cuna. B 14 2
8- BHARL CHT https://m.edsoo.ru/74
6194
Uroro no pazneny 21
Pasnes 4. laBiieHne TBEPABIX TeJl, dKUAKOCTel U ra30B
41 Hasnenue. [lepenaua napnenus 3 bubnuoreka [IOK
’ TBEPABIMU TEJIAMH, KUIKOCTIMHU U https://m.edsoo.ru/7{4
razamu 6194
Bbubaroreka IIOK
4.2
JlapiieHue KuIKoCTH > https://m.edsoo.ru/7f4

6194
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bubanoreka IIOK
43 ATmocheprOe fiaBeHHe 6 https://m.edsoo.ru/74
6194
44 JelicTBue )XUIKOCTH U Ta3a Ha 7 3 bubmmoreka [IOK
' MOTPY>KEHHOE B HUX TEJO https://m.edsoo.ru/7f4
6194
Uroro no pazagemy 21
Pazgen 5. PaGoTa M MOIHOCTh. DHePrus
bubanoreka IIOK
5.1 Pabora 1 MomHOCTH 3 1 hitps://m.cdsoo.ru/7f4
6194
bubaroreka 1IOK
52 IIpocTeie MEXaHU3MBI 5 1 hitps:/m.cdsoo.ru/TH4
6194
bubaroreka 1IOK
. M 4 1
>3 CXAHHACCKaAR Sreprid https://m.edsoo.ru/7f4
6194
Uroro no pazneny 12
PesepBHoOe BpeMst 3
OBIIEE KOJIMYECTBO YACOB I10 68 12
IMTPOT'PAMME
8 KUIACC
KosnyecTBo 4acoB DJIeKTPOHHBIE
HaunmeHoBaHue pa3iesioB U TeM (uucgposbie)
Ne /i KonTpoJabsHlIpakTuyeck
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
ble padoTbie padoThI
pecypchbl
Paznea 1. TeruioBble siBJIeHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 buommorexa TIOK
’ p B https://m.edsoo.ru/7f41
lce
buommoreka IIOK
1.2 TeroBbIe IPOIECCHI 2 5
pont https://m.edsoo.ru/7{41
Llce
rToro no pasaeny 2
Pa3nes 2. DileKTpHYeCKHe 1 MATHUTHBIE SIBJICHUS
b1 DIIEKTPUYECKUE 3aPSIbL. 7 1 bubmuorexa [IOK
' 3apsKEHHbBIE Tea U UX https://m.edsoo.ru/7f41
B3aUMOJICHCTBUE lce
buomoreka IIOK
2.2 [ToCTOSTHHBINM NEKTPUUECKU TOK 2 7
p https://m.edsoo.ru/7{41
Llce
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buomoreka IIOK
2.3 M 6 1.5
ATHHTHBIC ABJCHIA https://m.edsoo.ru/7f41
Lce
bubaunoreka IIOK
2.4 6) 4
JICKTPOMATHUTHA HHAYKILA https://m.edsoo.ru/7{4]|
Lce
Mtoro no pazneny 3
Pe3epBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ¢ 145
[TPOTPAMME '
KJIACC
KoumnuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHmue pa3iesioB u Te undposbie
Ne n/m P Kontpouy HpaKanec( p )
MporpaMmbI Bcero o0pa3oBaTe/ibHbIE
H ble KHe padoThl
pecypchbl
padoThI
Pa3nen 1. Mexannueckue siBJieHUs
MexaHnuecKoe IBUKEHUE U bubnuoteka [IOK
1.1 10 1
CIIOCOOBI €0 OMHCAHUS https://m.edsoo.ru/7f
1a4ab
. bubmuoreka [IOK
1.2 BsaumoaelicTBue Tem 20 1 3 hitps://m.cdsoo.ru/ 7
1ada6
bu6mmorexa [IOK
1. 1
3 3aKOHBI COXpaHEHUS 0 3 hitps://m.cdsoo.rw/7H]
ladab
Hroro no pasuemny 40
Pasnen 2. Mexanuyeckue KoJae0aHUS M BOJIHBI
2.1 Mexannueckue KonebaHus 7 3 bbmmorexa [HOK
https://m.edsoo.ru/714
lad4ab
bu6mmorexa [IOK
2.2 M .3 8 1 3
CXAHMHCCKHC BOJHBL IBYK https://m.edsoo.ru/714
1ad4a6
Hroro no pazneny 15
Pa3zpnen 3. DiieKTpOMarHuTHOE 10J1€ M 3J1eKTPOMATHUTHBIE BOJIHbI
11 DNeKTpOMarHuTHOE T0JIe U 6 ) bubnmoreka [IOK
' DIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/71;
lad4a6
Hroro no pazneny 6
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Pa3gen 4. CBeToBbBIE ABJICHUSA

bu6mmoreka [JOK
4.1 3aKOHBI pacpOCTPaHECHHUS CBETa 6 2 hitps://m.cdsoo.ru/7f
1a4a6
bubmuoreka [IOK
4.2 JIMH3BI ¥ ONITUYECKHUE TIPUOOPHI 6 3 hitps://m.cdsoo.ru/7f]
1a4a6
43 Paznoxenue 6enoro cera B 3 2 bubmmorexa [IOK
CIICKT https://m.edsoo.ru/71;
P 1a4a6
Hroro no pazneny 15
Pa3gen 5. KBanToBble siBJieHUS
51 Hcnyckanue U OrJIonieHue CBETa 4 1 bubnnoreka [IOK
" latoMoM https://m.edsoo.ru/7f4
1a4ab
bubmuoreka [IOK
52 CrpoeHue aTOMHOTrO s/pa 6 1 hitps://m.cdsoo.ru/7fl
1a4a6
bubmuoreka [IOK
. A 1
>3 FICPHPIC peaiiii / https://m.edsoo.ru/71;
1a4a6
Hroro no pazneny 17
Pazpnen 6. [TloBTOpuUTEIbHO-0000 A0 LM MOTYJT
61 [ToBTOpenue u 06001IEHNE 9 ) bubnnoreka [IOK
" comepxanus Kypca Gpusuku 3a 7-9 https://m.edsoo.ru/7f
KJ1acc lada6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I1O 100 7

[TPOI'PAMME
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ITOYPOYHOE IINTAHUPOBAHMUE

7 KJIIACC
Ne ni/m
Tema ypoka
1 ®usuka — HayKa o npupoze. Ssienus npupoasl. Gusndeckue ABICHUSL
2 MexaHn4yecKue, TEII0BbIe, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE SIBJICHU
3 Du3ndecKue BEIMYMHBI U UX U3MEPEHUE
4 VYpok-uccnenosanue "M3Mepenue temneparypbl Ipy MOMOIIN KHUAKOCTHOTO
TEPMOMETPA U NaTYMKaA TEMIIEPATyphl”
5 Kak ¢u3uka u qpyrue ectecTBeHHbIE HAYKH M3Y4aloT npupoay. EctecTtBeHHOHAYYHBIH
MeToA no3HaHusA. Onucanue GU3NYECKUX SIBIICHUH ¢ TIOMOIIBIO MOZEICH
6 VYpok-uccnenoBanue "lIpoBepka runoressl: AaIbHOCTD NOJETA HIAPUKA, TYIIEHHOTO
FOPU30HTAJIBHO, TEM OO0JIblLIIE, 4eM O0JIbIIe BbICOTA ITycKa"
7 Crpoenne Bemectsa. OnbIThL, JOKA3bIBAIOIINAE AUCKPETHOE CTPOECHUE BEILIECTBA
JIBM>KEHME 4acTHULL BEIIECTBA
9 VYpok-uccnenoBanue «OnbIThl 10 HAOIIOACHUIO TEIVIOBOTO PACIIMPEHUS Ta30B»
10 ArperatHble COCTOSIHUS BELECTBA
1 B3auMocBsI3b MEXly CBOMCTBAMU BEILECTB B Pa3HbIX arpEraTHBIX COCTOSTHUAX U UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI
12 Mexannueckoe JBUKEHNE. PABHOMEPHOE U HEPAaBHOMEPHOE JBHKEHHUE
13 CxopocTb. EauHuIib ckopoctu
14 Pacuer nytu 1 BpeMeHM JBUKECHUS
15 Wuepuwst. 3akoH nHepumy. B3aumoaeicTBuie Tei Kak IpuyMHa U3MEHEHHs CKOPOCTH
IBUKEHMS TEII
16 [TnoTHOCTH BemmecTBa. Pacuer Macchl 1 00beMa Tesa 1o ero MmIOTHOCTH
17 JIaGopartopHas paboTa «Onpenenenue NIOTHOCTH TBEPAOTO TENay
18 Pemenue 3aga4 no teme "IlnoTHOCTE BemecTna"
19 Cuna kak xapakTepucTrUKa B3aumojeiicteus ten. Cuna ynpyroctu. 3akoH ['yka
20 JlaGoparopHas pabota «VI3yueHne 3aBUCUMOCTH pacTsKeHus (edopmalivn) NpyKHUH}
OT IIPHJIOKEHHOM CUJIB)
21 Asnenue Tarorenus. Cuiia TSKECTH
22 CBs13b MKy CHIION TSDKECTH M Maccol Tena. Bec Tena. Pemenue 3amay mo teme "Cun
[TsDKeCTH"
23 Cuna TsxecT Ha Apyrux mniuaHerax. Gusnueckne XapakTepUCTUKH IJIaHET
24 N3mepenue cuit. Jluaamomerp
25 Bec rena. HeBecomocTh
26 CrnoxxeHue IByX CHJI, HAITPaBJICHHBIX IO OAHOM MpsiMoil. PaBHOAEHCTBYFOIIAS CHIT
27 Pemenue 3anau no reme "PaBHoneiicTByromas cui'”




28

Tpenue CKOJIbKEHUs U TPEHUE TIOKOs. TpeHne B IpUPOJe U TEXHUKE

JlaboparopHas pabora «/3yueHue 3aBUCUMOCTHU CHJIbI TPEHHSI CKOJIBKEHUS OT CHJIbI

29 IMaBJICHUS U XapaKTepa CONMPUKACAIOIIUXCS TOBEPXHOCTEI»

30 Pemrenue 3anau Ha ornpezeneHre paBHOAEHCTBYIOIIEH CHITbI

31 Pemenue 3amau mo remam: «Bec tenay, «I'padudeckoe nzobpaxenue crny, «CUIbD»,
«PaBHOAECUCTBYIOIIAS] CUID)

By Kontponbnas pabora o remam: «MexaHudeckoe ABHKEHUEY, «Macca, II0oTHOCTbY,
«Bec Tenay, «I'paduyeckoe nzodbpakenne cuin, « CHIIb)

33 JaBnenue. CriocoObl YMEHBIIICHHS U YBETUUCHUS TaBJICHUS

34 JlaBneHue raza. 3aBUCMOCTb JaBJICHUS ra3za OT 00b&Ma, TeMIepaTypbl

35 [Tepenaua naBieHus: TBEPABIMU TEJIAMHU, )KUIAKOCTAMM U razaMu. 3akoH [lackamns

36 JlaBiieHHE B KUJKOCTH U ra3e, BBI3BAHHOE JEHCTBUEM CUJIbI TSKECTH

37 Pemenue 3amaud o teme «JlaBienue B KuIKOCTH U ra3e. 3akoH [Tackans»

38 CooOmaromumecs cocyabl

39 ['unpaBnuueckuii npecc

40 Masnometpsl. [TopirHeBoM KUAKOCTHBIN HACOC

A1 Atmocdepa 3emmu. [IpruunHbl cyniecTBOBaHMS BO3AYIIHON 000I0YKH 3eMITH.
3aBUCUMOCTH aTMOC(EPHOTO JTABJICHUS OT BHICOTHI HA/I yPOBHEM MODSI

42 Bec Boznyxa. ATMocdepHoe 1aBieHne

43 N3mepenne armocheproro nasieHus. OnbiT Toppuderm

44 3aBUCUMOCTb aTMOC(EPHOTO JaBJIEHUS OT BHICOTHI HAJl YDOBHEM MOPSI

45 bapomerp-anepouna. AtmocepHoe naBiIeHUE HA Pa3IMYHBIX BHICOTAX

46 Pemenue 3anau o teme "ATtmocdepHoe naBieHue"

47 JleiicTBHE AKUAKOCTHU U raza Ha MOrPy>KEHHOE B HUX TeJI0. ApXHUME0Ba CHila

48 JlabopaTtopHas paborta «OnpeneneHre BHITATKABAIOIICH CHIIBI, IEUCTBYIOIIEH Ha TEIO
MOTPY>KEHHOE B KUJAKOCTbHY

49 JIaboparopHas padora o Teme «lccnemoBaHue 3aBUCIMOCTH Beca Tejla B BOJE OT
00BbEMA MOTPYKEHHOM B KHUIKOCTh YACTH TEJIa»

50 [InaBanue Ten

51 JlaboparopHas pabora "KoHcTpynpoBaHue apeoMeTpa WId KOHCTPYHUPOBAHUE JIOJIKH U
onpeiesieHue e€ rpy3onoabEMHOCTH"

52 Pemenue 3anau no remam: «IlnaBanue cynos. BozayxomiaBanue», «laBnexnue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»

53 Mexanudeckas paboTa

54 MomuocTs. ETUHUIEI MOIITHOCTH

55 VYpok-uccnenoBanue "Pacy€r MOLIHOCTH, pa3BUBAEMOM MPU NOIBEME O JECTHUIIE"

56 [Ipoctele Mexanu3Msl. Peruar. PaBHOBecHe CHIT Ha pbryare

57 KontponbHas pabora mo teme «/laBneHne TBEpABIX TeI, KUIAKOCTEH U ra30By /

Bcepoccuiickas npoBepouHas padorta




58 PeseprubIii ypok. Pabota ¢ TekcTamu 1o Teme «JlaBienne TBEPABIX TEIN, KUIKOCTEH 1
ra3oB» / Beepoccuiickas mpoBepouHasi paborta
59 Prryaru B Texnuke, ObITy U ipupoze. JJaboparopnas padora «lccnenoBanue ycioBuit
ABHOBECHSI phluara»
60 Pemenue 3ana4 o reMe «Y c0BUsI paBHOBECHS pbluaray
61 Koadduuuent nmoneznoro aerictus mexanusma. Jlaboparopnas padora «Mzmepenune
KI1]] HaKJIOHHOM IIJIOCKOCTH)
62 Pemenue 3ayay o teme "Pabora, MmomHocth, KIT/T"
63 Mexanuyeckas sHeprusi. Kunerndeckas v noTeHIIMaIbHas SHEPTHst
64 3aKOH COXpaHEHHSI MEXaHUYECKOM YHEpruun
65 YPOK-3KCIIEpUMEHT 10 TeME "DKCIEPUMEHTAIBHOE OINPEEICHUE N3MEHEHUS
KMHETUYECKOW 1 MOTEHIMAIbHOM SHEPruu Mpy CKaThIBAHUM TeJa 10 HAKIOHHOM
MJI0CKOCTH"
66 KonTponbnas pabota no reme «PaboTa 1 MOIIHOCTh. DHEPTUs»
67 PesepBHblii ypok. Pabora ¢ Tekctamu o Teme "MexaHuueckoe JBUkKeHne"
68 Pesepubiit ypok. Pabora ¢ Tekctamu o teme "Padota. MomtHocts. DHeprus"
8 KUIIACC
Ne n/m
Tema ypoka
1 OcHOBHBIE MOJOXKEHUS MOJIEKYIIPHO-KMHETUYECKOW TEOPUHU U UX OMBITHBIC
MOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJT
Mopnenu TBEPAOTO, )KUJIKOTO ¥ ra3000pa3HOro COCTOSHUMN BEILIECTBA
4 OOBbsicHeHHE CBOMCTB TBEPIOTO, KUKOTO M Ta3000pa3HOr0 COCTOSTHUI BElECTBa Ha
OCHOBE IMOJI0’KEHUN MOJICKYJISIPHO- KHHETUYECKON TEOpUU
5 Kpucrannuueckue u amopdHbie Tena
6 CmaunBaHue ¥ KanuUSIpHOCTh. [loBEpXHOCTHOE HATSKEHUE
7 TennoBoe paclIMpeHne U CxKaATHE
8 Temnepatypa. CBsi3b TEMIIEpATypbl CO CKOPOCTBIO TEIMJIOBOTO IBMYKEHHS YaCTHI]
9 Buytpennsist sneprusi. CriocoObl U3MEHEHHs] BHYTPEHHEN SHEpIun
10 Buzel reronepenaun
1 Ypok-koHpepenus "IIpakTruueckoe UCIONb30BAHUE TETUIOBBIX CBOWCTB BEIIECTB U
MaTepHaJIOB B LIETSAX YHEProcOepexeHus "
12 KonuyecTBo TemnoTsl. Y AenbHas TEMJI0EMKOCTh
13 VYpaBHenue TerioBoro 0ananca. TennooOMeH U TEIIOBOE paBHOBECHE
14 JlaGopaTtopHas pabota "VccnenoBanue sBIeHHs TETUIOOOMEHA MPU CMEITUBAHUH
XOJIOAHOW U ropsiueii Bojbl"
15 Pacuer xonmuecTBa TEIIOTHI, HEOOXOAMMOTO JIJIsi HATPEBAHMS TEJIa U BBIIEISIEMOT0 UM




MPpH OXJIAKACHUU

16 JlabGopaTtopHas pabora "Onpenenenue yaeabpHON TEIIOEMKOCTH BelecTBa"

17 OHeprus ToIIMBa. Y IebHasl TEMJI0Ta CTOpaHus

18 [1naBiieHME U OTBEPAEBAHNE KPUCTALNIMYECKUX TEN. Y IeJIbHAS TEIUIOTA IJIABICHUS

19 JlaboparopHas pabdota "OnpezneneHue yaenbHON TEIIOTHI IIABJICHUS Jbaa"

20 [TapooGpa3oBanue u KoHaeHcalus. Mcnapenue

21 Kunenue. Y nenbHast TeroTa napoodpazoBaHusi U KOHIACHCALUN. 3aBUCUMOCTD
TEeMIIEPATyPhl KUTICHUSI OT aTMOC(EPHOTO JTaBIICHHUS

22 Bnaxxnocts Bo3ayxa. JlaboparopHas padota "OmnpeeneHne OTHOCUTETbHON
BJIAXKHOCTH BO3ayXa"

23 Pemienue 3a1au Ha onpeieiieHre BIAKHOCTH BO3/yXa

24 [Tpuniune! paboThl TEIUIOBBIX ABUraTeneil. [lapoBas TypOuna. J[Burarenb BHyTpEHHET
CropaHus

25 KII/I TermoBoro asurarens. TemioBble ABUraTeNn 1 3alUTa OKPYKaIOIIEH Cpe bl

26 3aKOH COXPaHEHHUS U MPEBPAIlCHUS YHEPTUU B TEIJIOBBIX MPOIECCaX

27 [ToaroroBka Kk KOHTPOJIbHOU padboTe 1o Teme "TeruioBblie siBeHus. M3menenue
arperaTHbIX COCTOSIHMI BelecTBa'

28 KonTponbnas pabota o reme "TeroBble siBinenus. Mi3aMeHeHne arperaTHbeIx
COCTOsIHMI BelecTBa

29 DnekTpu3anus Tei. J[Ba poaa 3IeKTpUUYECKUX 3apsSaoB

30 VYpok-uccnenopanue "IneKTpusanus TeJl MHIYKUUENH U IPU CONPUKOCHOBEHUN"

31 B3aumoneiictBue 3apspkeHHbIX Tell. 3akoH Kynona

32 Onektpuueckoe nojie. HanpsbkeHHOCTD anekTpudeckoro nosis. [Tpunnumn
CYNEPIIO3UIINH JIEKTPUUECKUX O

33 Hocurenu snextpudeckux 3apsaoB. DneMeHTapHbid 3apsaa. CTpoeHue aroma

34 [IpoBOIHUKY M TUAJEKTPUKH. 3aKOH COXPAHEHUS AJIEKTPUUECKOTr0 3apsiia

35 Pemenue 3a1a4 Ha NPUMEHEHHE CBOMCTB JIEKTPUUYECKUX 3aPAI0B

36 DIIEKTPUUYECKHH TOK, YCIOBUS €T0 CYLIECTBOBAaHUS. VICTOUHMKH 3IEKTPUUECKOTO TOKA

37 JIeficTBHSI DNIEKTPUYECKOTO TOKA

38 VYpok-uccienoBanue "JlelicTBUE AIEKTPUUYECKOTO MOJISI HA TPOBOJAHUKH U AUIIEKTPHUKY

39 DIIEKTPUUYECKUI TOK B METAJIJIaX, KUIAKOCTAX U razax

40 DJeKTpuyecKas 1ernb U €€ COCTaBHbIE YaCTH

41 Cuna Toka. JJaboparopHas padota "M3MepeHne u peryaupoBaHue CHIIbI TOKa"

42 DnekTpuueckoe HanpsbkeHue. Bonmbtmerp. JlaboparopHas padota "Usmepenue u

€ryJIMPOBaHKUE HAIPsKEHMs"

43 CornpoTuBieHUE TPOBOAHUKA. Y A€IIBHOE COMPOTUBIIEHUE BEIIECTBA

44 JlaboparopHas padoTta "3aBUCUMOCTD IIEKTPUUECKOTO COMPOTUBIICHHS TPOBOJIHUKA 07
€ro JUIMHBI, IUIONIa/IM MONEPEYHOr0 CEYEHUs U MaTtepuana"

45 3aBUCUMOCTH CHJIbI TOKA OT HanpsKeHus. 3akoH Oma i1 y4acTka 1enu




JlaGoparopHas pabota "MccinenqoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3

46
[PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIIPSLKEHUS Ha pe3uctope”

47 [TocnenoBarenbHOE U MapaJlIeIbHOE COSAMHEHUSI TPOBOIHUKOB

43 JlabGopaTtopHast pabora "lIpoBepka npaBusia CI0XKEHUS HAIPSKEHUN TpU
[OCJIeI0BATEILHOM COEIUHEHUH IBYX PE3UCTOPOB"

49 JlabGopaTtopnast pabota "I[IpoBepka nmpaBuiia Jjisi CUIIbl TOKA IIPH MMapaieIbHOM
COCIMHEHUH PE3UCTOPOB"

50 Pemenue 3ana4 Ha npuMeHeHne 3akoHa Oma Jisl pa3IM4HOI0 COEUHEHUS
[IPOBOJTHUKOB

51 PaboTa 1 MOIIHOCTH 3JIeKTpUUecKoro Toka. 3akoH Jlxoyis-Jlenma

52 JlaGopaTtopHas pabota "Onpenenenrne paboThl U MOIITHOCTH JEKTPUISCKOTO TOKA"

53 DIIEKTPUYECKHE LIETTH U TOTPEOUTEITN JICKTpUIECKOr sHeprun B ObITy. KopoTkoe
3aMbIKaHUE

54 [TocTostHHBIE MATHUTHI, UX B3aUMOJCHCTBUE

55 VYpok-uccienoBanue "M3yueHue nojaei NOCTOSIHHBIX MarHUTOB"

56 MaruutHoe nose. MaruutHoe nosie 3eMJId U €ro 3Ha4YeHUe JUIsl )KU3HU Ha 3emiie

57 [ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe "DIEKTPUUECKUE 3apsibl. 3apssKeHHbBIC
Tena U ux B3aumopenctBusl. [locTosHHBIN anekTpuyeckuii Tok"

58 KonTponbhas paboTa o teme "DneKTpruueckue 3apsabl. 3apspKeHHBIE TEa U UX
B3auMoaccTBUsA. IloCcTOSHHBIN AeKTpruUecKkuii Tok" / Beepoccuiickas mpoBepovHas

abota

59 PeseprHblii ypok. Pabora ¢ Tekctamu 1o Teme "[1ocTosTHHBIHN meKTpruecKuii Tok" /
Bcepoccuiickas npoepouHasi pabora

60 OmnbIT OpcTena. MarHuTHOE MoJjie 3MEKTPUUECKOro TOka MarHuTHOE MoJie KaTyIIKU €
[TOKOM

61 [IpumeneHue IeKTpOMaruuToB B TexHUKe. JlaboparopHas padota "U3yuenue
NENCTBUSI MArHUTHOTO TI0JIs1 HA IPOBOJHUK C TOKOM"

& DNeKTpoABUTaTENb IOCTOSHHOIO TOKa. Vcnonap3oBaHue 31eKTpoABUTaTeNei B
TEeXHUYECKUX YCTPOMCTBaxX U Ha TpaHcnopte. JlaboparopHas padota "KoHCcTpynpoBaHug
1 U3y4eHue padoThl dIeKTpoaBUrarens"

63 OnbiTel @apanes. 3aKOH ANEKTPOMArHUTHOM MHAYKIUU. [IpaBuno Jlenna

64 Onektporereparop. CrocoObl MOyUEHUS IIEKTPUUECKOW IHEPTUU. DIEKTPOCTAHITIH
Ha BO30OHOBJISIEMBIX UCTOYHUKAX SHEPTHH

65 [ToaroToBka Kk KOHTPOJIBbHOM paboTe 1o TeMe "DIeKTpuyeckue 1 MarHUTHbIE sIBIICHUS"

66 KonTtponbHas pabota 1o teme "DJIeKTpHUIeCKUE M MaTHUTHBIE SIBJICHUS"

67 PesepBHslit ypok. Pabora ¢ Tekcramu o Teme "TeruioBeie sBneHus"

68 PesepBHbIiil ypok. PaboTa ¢ Tekctamu 1o Teme "MarHuTHbIe siBIeHUS"




9 KVIACC

Ne ni/m
Tema ypoka
1 Mexanudeckoe J1BHkeHHE. MaTepuanbHas TOUKa
2 Cucrema orcuera. OTHOCUTENIBHOCTh MEXaHUUECKOT'O IBUKEHUS
3 PaBHOMEpHOE IPSIMOJIIMHEWMHOE ABUKCHHE
4 HepaBHomepHoe npsiMonnHeniHoe 1BrxeHne. CpelHssi U MTHOBEHHAasi CKOPOCTh
5 [IpsimonHeiHOE paBHOYCKOPEHHOE JIBKEHUE. Y CKOPEHHUE
6 CKOpOCTh IPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOTO ABIKEHU. [ paduk ckopocTu
7 JIaGoparopnas pabota "Omnpenenenne yCKOpeHHs Tejla Ipu paBHOYCKOPEHHOM
[IBUYKEHUH 10 HAKJIOHHOM IIJIOCKOCTH"
CBoboanoe naaenue ten. OnwiTel ["anunes
PaBHOMepHOE BIKEHUE 110 OKpy)HOCTH. [lepuon u yactora ob6pamenus. Jinneiinas
U YIJI0Basi CKOPOCTH
10 LlenTpocTpeMUTENBHOE YCKOPEHUE
11 IlepBbiii 3akoH HeroTOHA. BekTop cuiibl
12 Bropoii 3akon HetoToHa. PaBHOElCTBYIOIIAsA Ccrla
13 Tperuii 3axkoH HptoTona. Cynepno3unus cui
14 Pemenne 3aay Ha npuMeHeHue 3akoHOB HproTOHA
15 Cuna ynpyrocrtu. 3akoH ['yka
16 Pemenue 3anaq no reme «Cuia ynpyroctu»
17 JIaGopartopHas paboTa «OnpeneneHue >KeCTKOCTH MPYKUHBD
18 Cuna TpeHus
19 Pemenue 3anau no reme «Cuia TpeHU
20 JlabopaTtopHas pabota "Onpenenenue kodhPuiueHTa TpeHus CKOIbKEHHS"
21 Pemenue 3anau no reme "3axkonsl Hetorona. Cuia ynpyroctu. Cuna tpenus”
22 Cuna TS¥KeCTH U 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE CBOOOAHOIO MaIEHUS
23 VYpok-koHpepennus "J[BukeHue Ten BOKpYr rpaBUTaliMioHHOro 1eHTpa (ConHeuHas
cucrema). ["anaktuku"
24 Pemenue 3anau no reme "Cuia TSKECTU U 3aKOH BCEMUPHOTO TSATOTEHUS"
25 [IepBas kocmuyeckas ckopocTb. HeBecoMOCTh U neperpysku
2% PaBHOBecue MarepuanbHOIl TOUuKU. AGCOMIOTHO TBEP0E Teo. PaBHOBecHe TBEPIOTC
Tesa ¢ 3aKpEeIUIEHHONW OCBIO BpaleHus. MomeHT cuibl. LleHTp Tskectu
7 PaBHOBecue MarepuanbHOI TOUKU. AGCOMIOTHO TBEP0E Teo. PaBHOBecHe TBEPIOTC
TeJa ¢ 3aKpeIIEHHOW OChIO BpameHus. MomeHT cuibl. LIeHTp Tshkectn
28 Pemenne 3amay no treme "MowmeHT cuibl. LlenTp Tsoxectn”
29 ITonroToBka K KOHTPOJIBHOI paboTe 1o TeMe "MexaHnuecKoe JBIKEHUE.

BzanmopeiictBue Te'"




30 KonTponbHas pabota nmo reme "MexaHndeckoe JABIKeHUe. B3anmopeiictBue Ten"
MITyJIbC Tena. IMimynbe cuiibl. 3aKOH COXpaHEHUsl UMITYJIbca. YIIPYroe U HeyIpyro
31 14 14 3 e 0%
B3aNMOEHCTBUE
32 Pemenue 3amau o teme "3akoH COXpaHEHHS UMITYJIbca"
33 VYpoxk-koHpepenuus "PeakTHBHOE IBUKEHUE B IPUPOJIE U TEXHUKE"
34 Mexanunueckasi paboTa U MOIIHOCTb
35 PaGota cuiibl TSXKECTH, CUIIbl YIIPYTOCTH U CHIIBI TPEHUS
16 JlaboparopHast pabota «Onpezenenue padoThl CUIIBI TPEHUS IIPYU PABHOMEPHOM
TBUKEHHUH TEJIa IO TOPU3OHTATIBLHON MOBEPXHOCTI
37 CBs13b sHepruu u padoThl. [loTeHnManpHas sHeprus
MHEeTHYeCcKas dHeprusi. Teopema 0 KWNHETUYECKOW PHEPTUU
38 K T
39 3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE
40 JlaboparopHas pabota «VI3yueHue 3aKkoHa COXpAHEHUS SHEPTUID)
oJsiedaTenpbHOE ABUKEHNUE U €T0 XapaKTePUCTHUKU
41 Koneo
42 3aryxaromue konebanus. BoinyxaeHnsie konedanus. Pesonanc
43 MareMaTryeckuii ¥ Npy>KUHHBIA MAasSTHUKH
44 VYpok-uccnenoBanue «3aBUCUMOCTb IEpH0/1a KOJIEOaHUM OT )KECTKOCTH MPYKUHBI U
MaccChl Tpy3a»
45 [IpeBparnienue 3HEPruu NpU MEXaHUUECKUX KOJICOAHUAX
46 JlabopaTtopHas pabota «OnpeneneHre 4acTOThI U Mepruoja KoJieOaHui MPpy>KUHHOTO
MasiTHUKa»
47 JlaboparopHas padota «IIpoBepka HE3aBUCUMOCTHU NIepUoa KojebaHuii rpysa,
[10JIBELLIEHHOTO K HUTH, OT MacChl Ipy3a»
48 Mexannueckue BoaHbl. CBONCTBAa MEXaHUYECKUX BOJIH. [IponoabpHbIE U TONEPEYHBIE
BOJIHBI
49 VYpok-koupepenius "MexaHnueckue BoJHbBI B TBEPAOM Tese. CeiCMUYECKHEe BOTHBI
50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa
51 Ypok-uccnenosanue "HabiroieHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. AKyCTHUYECKUI PE30HAHC
53 VYpok-koHpepeHuus "YapTpa3Byk U HHPpPa3ByK B IPUPOJAE U TEXHUKE"
54 ITonroToBka Kk KOHTPOJIBHOM paboTe 1Mo Teme "3aKoHbI cOXpaHeHusl. MexaHn4eckne
Kosie0aHusl M BOJHBI"
55 KonrtponbHas pabora no reme "3akoHbl coxpaHeHHs. MexaHnueckue KoiebaHus u
BOJIHBI"
56 DNEKTPOMarHuTHOE MOJIE. DINEKTPOMArHUTHBIE BOJIHBI
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
58 VYpoxk-koHpepenuus "lkana snekTpoMarHuTHBIX BOJH. Vcnonbp3oBaHue
PIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U"
59 Ypoxk-uccnenopanue "M3yueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C ITOMOILBIO
MOOMIBHOTO Tenedona"
60 Pemenue 3a1au Ha onpeeneHre 4acTOThl U JVIMHBI 3JIEKTPOMArHUTHON BOJIHBI




61

OnexTpoMarauTHas npupoja ceeta. CkopocTs cBeTa. BonHOBBIE CBOICTBA cBETa

62 Uctounuku cBeta. [IpsiMonuneiitnoe pacnpocTpanenue cBera. 3atMeHus ColiHia u
JlyHbl

63 3akoH oTpaxkeHus cBeTa. 3epkana. Pemienue 3a1au Ha IpUMEHEHUE 3aKOHA
OTpakKeHHUsI CBETa

64 [Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS CBETA

65 [TonHoe BHyTpeHHEe oTpakeHue cBeTa. Mcnob30BaHue MOJHOTO BHYTPEHHETO
OTpaKEHMsI B ONTHYECKHUX CBETOBOAAX

66 JIaGoparopnas pabota "VccnenoBanue 3aBUCUMOCTH yTIiia MPETOMIICHHUS CBETOBOTO
ITyda OT yTJia MaJICHUs1 Ha TpaHule "BO3TyX-CTEKII0""

67 Ypok-koHpepenus "Mcnonp30BaHUE MOJTHOTO BHYTPECHHETO OTPAXKEHUS: CBETOBO/IE
ONTHUKOBOJIOKOHHAs CBSI3b"

68 JInnzel. OnTHyecKas cuia JMH3bI

69 [TocTpoenne n300pa>keHMiA B JIMH3aX

70 JIaboparopHas pabota "OmnpeneneHue GOKyCHOTO paCCTOSHUS U ONITUYECKON CHIIBI
coOMparoIIei JTUH3bI"

71 Ypok-koHpepenus "OnTuueckue TMH30BbIE TPUOOPHI"

72 ['1a3 kak ontuyeckas cucrema. 3peHue

73 Ypok-koupepennus "Jledextst 3penus. Kak coxpanuts 3penue"

74 Pasnoxxenue 6enoro ceera B ciekTp. OnbiThl HhtoTOHA. CliokKEHNE CEKTPATbHBIX
nBeToB. /lucnepcus ceera

75 JlaboparopHas padota "OnbITHI IO Pa3I0KEHUIO OEJI0r0 CBETa B CIIEKTP U
BOCTIPHSITHIO I[BETA MIPEMETOB MPH WX HAOIIOJICHNUH Yepe3 BETOBbIE (GUIbTPHI"

76 VYpok-npakTukyMm "BosHOBBIE CBOWCTBA CBETa: TUCTIEPCHsl, UHTephEepeHIHs U
mdpakuus”

77 OmnbiThl Pesepdopaa u nianerapHas MoJiesib aToMa

78 IToctynartel bopa. Moneins atroma bopa

79 Hcnyckanue u nornomieHue ceera atroMoM. KBaHTel. JInHevaTeie crieKTpbl

80 VYpoxk-npaktukym "HaGmo/1eHre CeKTpOB UCITyCKaHus"

81 PannoakTBHOCTB U €€ BUIBI

82 Crpoenne aToMHoOrO0 siipa. HykiaoHHas Monens

83 PanuoaxTtuBHbIe npeBpaiienus. M3oronst

84 Pemenue 3anau no reme: "PaanoakTuBHbIE NpeBpalieHus"

85 IIepuon nomypacnana

86 VYpoxk-koHpepenuus "PaanoakTUBHbIE N3TYUYeHUS B IPUPOJIE, MEAUIIMHE, TEXHHUKE"

87 S nepHble peakiuy. 3aKOHBI COXPaHEHHUS 3apsAI0BOTO M MACCOBOT'O YHCET

88 OHeprus cBsA3M aTOMHBIX siziep. CBA3b Macchl U SJHEPTUU

89 Pemenue 3anaq no reme "Snepueie peakuyn”

90 Peakuuu cuntesa u nenennsd anaep. Mcrounuku sneprun CosnHua u 3B€371

91 VYpok-koHpepenuus "SAnepras sHepreTrka. J[eficTBUS paJloaKTUBHBIX U3Ty4YEeHUN




Ha JKUBbIE OPraHU3Mbl"

[ToaroroBka kK KOHTPOJIBHOU paboTe 1o TeMe "IIEKTPOMArHUTHOE TI0JIC.

92 "
DJIEKTpOMarHUTHBIC BOJHBI. KBaHTOBBIC SIBIICHUS

93 KontponbHas pabota 1o Teme "DIeKTpOMarHuTHOE MOJie. DIEKTPOMArHUTHBIE
BOJHLI. KBaHTOBEIE siBiIeHUT"

94 [ToBTOpenue, o600meHne. JlaboparopHsie paboThI Mo Kypcy "B3aumMopeiicTeue Ter

95 [ToBTrOopenue, o6o0mmenHue. Perenne pacueTHBIX U KaUeCTBEHHBIX 33/1a4 [0 TeMe
"TenioBbie MPONECCHI"

96 [ToBTOpenue, 0600IeHNE. PereHne pacyeTHhIX U KaYeCTBEHHBIX 337124 110 TEME
"KII/] TermoBbIX nBurarenei"”

97 [ToBTOpeHue, 0600MIeHNE. PereHne pacyeTHhIX U KaYeCTBEHHBIX 3a7a4 110 TEMe
"KII/] snekTpoycTaHOBOK"

98 [ToBTOpenue, o600meHue. Jlaboparopusie padboThl Mo Kypcy "CBeToBbIC sBICHUS"

99 [ToBTrOopenue, o6o6menue. Pabora ¢ Tekcramu 1o Teme "3aKoHbI COXpaHEHHUS B
MeXaHuke"

100 [ToBTOpenue, 060o6menue. Pabora ¢ Tekctamu o Teme "Konebanvst 1 BOJIHBI"

101 [ToBTOpenue, 0606menue. Pabora ¢ Tekcramu 1o reme "CBeTOBBIC SIBICHUS"

102 [ToBTrOopenue, o6o6menue. Pabora ¢ Tekcramu o teme "KBaHTOBas U siiepHas

(buznka"




ITPOBEPSIEMBIE TPEJIMETHBIE PE3YJIbTATHI OCBOEHUS
OCHOBHOM OBPA3OBATEJBHON MIPOTPAMMBI OCHOBHOI'O
OBIIEI'O OBPA30OBAHUS
7 KJACC

Kon nposepsiemoro IIpoBepsieMble peiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI 0CHOBHOM
pe3yJjbTara 00pa3oBaTe/IbHOM MPOrPpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1 HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHA

pasinyaTh SBJICHUS MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
1.2 OCHOBE OTBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3IUYECKOE

MIBJICHHUC

pacro3HaBaTh NPOSBICHHE W3YyYCHHBIX (DU3UYECKHUX SIBICHUHN
OKpYXaroIleM MHUpe, B TOM Yuciie (GU3ndecKue sIBICHUS B IPUPOJIE, TP
1.3 PTOM TIEPEBOJIUTH TPAKTHUYECKYIO 3a7ady B Y4YEOHYI0,  BBIICIST
CyILLIECTBEHHbIE CBOWCTBa (IPU3HAKU)

(U3HYECKUX SIBIICHUMA

ONMCHIBATh HM3YYEHHbIE CBOMCTBA T U (U3UUECKUE SBIICHUS
MCTONb3ysd (U3MYECKHe BEIMYUHBI, IPU ONUCAHUU IPaBUIbH
TpakToBaThb (U3MYECKUH CMBICI  HCIOJb3YEMBIX BEIMYMH, U
14 0003HauUeHHUsI U €JUHULBI (PU3MUYECKUX BEIMYUH, HAXOAUTH (POPMYIIH
CBSA3BIBAIOIIME  JaHHYIO  (U3HYECKYI0  BEIUYMHY C  JIPYI'HM
BEIMYMHAMH,  CTPOUTh  TIpaUKH  H3YyUEHHBIX

3aBUCHUMOCTEHN (PU3NYECKUX BEITUYNH

XapaKTCPU30BaATh CBOMCTBa TECII, (I)I/I3I/I‘leCKI/IC SABJICHUSA W TPOLECCCH

HCIIOJIB3YysA HU3YUYCHHBIC 3aKOHbI, TIIpWM 3TOM JaBaTb CJIOBCCHY]

- (GOopMyIMpPOBKY 3aKOHAa M 3alMChIBaTh  €ro
MaTeMaTHYECKOE BBIPAYKEHHE
OOBSICHATh (PU3MUYECKHUE SBJIECHUS, MPOLECCHl U CBOWMCTBA TeJ, B TOM
1.6 yucae M B KOHTEKCTE  CUTyallMd  NpPaKTHKO-

OPUCHTHUPOBAHHOI'O XapakTepa: BBIABJIATH MMPUYIUHHO-

CJICICTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHE U3 | — 2 JIOTMUECKUX
maroB ¢ omopoii Ha 1 — 2 W3y4YEeHHBIX CBOHCTBa (PU3UUECKHUX

HBJ'IeHHfI, (I)I/IBI/I‘-ICCKI/IX 3daKOHa UJIK 3aKOHOMCPHOCTHU




1.7

pelarth pacu€THbIC 3a7a4u B 1 — 2 IEUCTBUS, UCIOJIb3Ys 3aKOHBI U
(bopMyIibl, CBsI3BIBaIOIINE (DHU3HMUECKHUE BEJIMUMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 3aJ]a4M 3aIMCHIBATh KPATKOE YCIOBHE, IMOJICTABISATh
buznyeckue BeIUYUHBI B GOPMYIIbI M POBOJIUTH PACUEThI, HAXOIUTh
CIIPpaBOYHLIC JAHHBIC, HCO6XOI[I/IMLIG IJid pCUICHUA  3a4a4, OLCHHBAT
PEATUCTUYHOCTh  MOJTY4YEHHOU

(hu3HUECKOi BETUYNHBI

1.8

pacmo3HaBaTh MpoOIEMbI, KOTOPBIE MOXKHO PEIIUTh MPU TTOMOIIN
(bu3UYECKUX METO/IOB, B ONMCAHUU HCCIIE0BAaHUS BbIICTATh
MIPOBEPSIEMOE MPEATON0KEHUE (TUTIOTEZY), pa3inyaTh U
MHTEPIPETUPOBATH MOTYYSHHBIN pe3ysbTaT, HAXOAUTH OIINOKU B

XO0J¢ O1bITa, A€JaTh BbIBOALI 11O €ro pe3yjibTaTaM

1.9

MIPOBOAMTH OTBITHI 110 HAOIIOACHUIO PU3MYECKUX SBICHUH WIIN
(bU3MIeCKUX CBOMCTB Tell: (POPMYIHPOBATH IPOBEPSEMbIE
MPEANOI0KEHUS, COOMPATh YCTAHOBKY M3 MPENIOKESHHOTO
000pyIOBaHHUsA, 3alHCHIBaTh XOA ONbITa W (OPMYIUPOBATH

BBIBOJBbI

1.10

BBITIOJTHSTH TPSIMbIE U3MEPEHHUS C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX TPUOOPOB, 3aMUCHIBATH IMOKa3aHHUsS MPHOOPOB C

y4€TOM 3a/1aHHOI a0COIFOTHO MOTPEIIHOCTH U3MEPEHUN

MIPOBOJUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BETUUMH]
OT IpYTOM C UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUM, Y4aCTBOBATh B
MIaHUPOBAHUM y4EOHOT0 UCCIIEI0BAaHU, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIEYs MIPEIJI0KEHHOMY IUIaHy, PUKCUPOBATh
Pe3yJIbTAThI OJYYSCHHOH 3aBUCUMOCTH (PM3UUECKUX BETMYUH B BUJIE
MpEJIOKEHHBIX TA0NMI, W TpapuKOB, J€laTh BBIBOJBI IO
pe3yJibTaTaM

HCCIEN0BaHUs

1.12

IIpOBOJUTH KOCBCHHBIC  HU3MCPCHUA (I)I/I3I/I‘-I€‘CKI/IX BCIINYMH,

CJIeays HpCHHO)KeHHOﬁ HUHCTPYKIHU: Ipn BBITIOJIHCHHUH

U3MepEHUI coOMpaTh AKCHEPUMEHTAIbHYIO  YCTaHOBKY U

BBIYHCIIATHh 3HAYEHUE HCKOMOM BEJIMUMHEI

1.1

coOnroAaTh MpaBuia TEXHUKHM O€30MacHOCTH MpH paboTe ¢

1a00paTOpPHBIM 000pY0BAaHUEM




1.14

yKa3bIBaTh MPUHIMIIBI 1€ CTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB
XapaKTepU30BaTh MPUHIUIIBI ICHCTBHSI N3YYEHHBIX TPHOOPOB U
TEXHUYECKHUX YCTPOMCTB C IIOMOILBIO UX OIMCAHMs, UCIIOJIb3Ysl 3HAHU
0 CBOicTBaX (DM3MYECKHX SBICHUH U

HCO6XO,I[I/IMBIC (1)I/IBI/I‘ICCKI/IG 3daKOHBI U 3aKOHOMCPHOCTHU

1.15

MPUBOAMTH TIPUMEPHI (HAXOIUTh HHPOPMAIIHIO O TPUMEPAX )
MPAKTUIECKOTO UCTIONB30BaHUs (PU3MUECKUX 3HAHUH B MIOBCEAHEBHOU
PKHU3HH JIJIs1 0OecTieueHus 0€30MMacHOCTH MIPH OOpaIeHUH ¢ MpuOopaMu
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAHCHHUS 3JI0POBbS U COOJIOJCHMS
HOPM 9KOJIOTHYECKOTO

MOBEICHUS B OKPYKAOLIEH Cpesie

1.16

OCYHICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(I)OpMaLII/II/I B CCTHU I/IHTepHeT B
COOTBCTCTBUH C 3aJTaHHBIM ITOMCKOBLIM 3aIIpOCOM, Ha OCHOBC
MMCIOIITUXCA 3HAHUM U HYTéM CpPaBHCHUS PA3JIMYHBIX HCTOYHHUKOB
BBIICIATD I/IH(l)OpMaIII/IIO, KOTOpass  ABJIICTCA

MIPOTUBOPEUYUBOI UITU MOXKET OBITH HETOCTOBEPHOM

1.17

UCIOJIb30BATh IPHU BBIOJHEHUN YUEOHBIX 3a/laHUH
HAYYHOIOIYJIIPHYIO JINTEPATypy (PU3UUIECKOTO COJIEPIKAHUS,
CIIPaBOYHBIE MaTepUabl, pecypchl cetu MHTepHeT, BiageTs npuémamu
KOHCIIEKTUPOBaHUs  TEKCTa,  IpeoOpa3oBaHuUs

nH(}OpMALIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOIEHUS
Ha OCHOBE 2 — 3 UCTOYHMKOB UH(OpMaIMK (PU3NUECKOTO COepKaHus,
TOM 4Hcie MyOIMYHO AenaTh KpaTKue COOOLIeHUs O pe3yibTaTax
MPOEKTOB WM YyY€OHBIX HCCIEA0BaHUMN, IPU TOM I'PaMOTHO
VICII0JIb30BaTh U3YUYCHHBIN IOHATUIHBIA  ammapar  Kypca
(Gu3MKK,  COMpPOBOXKIAThH

BBICTYIIJICHHC npe3eHTauI/Ieﬁ

1.19

pu BBIITOJTHCHUU y‘IC6HBIX IIPOCKTOB " HUCCIEI0BaHUI

pacnpeacisaTb 0053aHHOCTHU B rpymnme B COOTBETCTBHUU C
MOCTAaBJICHHBIMU 3aJa4aMH, CJIICAUTH 3a BBIIIOJIHCHHUCM IlJIaHa ,Z[CﬁCTBPIﬁ
aJICKBATHO OLICHHUBATH COOCTBEHHBIHN BKJIad B ACATCIBHOCTD T'PYIIIIGI,
IBBICTpAanBAaTh KOMMYHHUKATHBHOC

B3aUMO/ICVICTBUE, YUUTHIBAsI MHEHUE OKPYKAFOIINX




8 KJIIACC

Kon npoBepsiemory
pe3yJibTaTa

IIpoBepsiemble NpeAMeTHbIE Pe3yabTAThI 0CBOEHUS OCHOBHOIM
00pa3oBaTe/IbHON MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus

1.1

HUCIIOJIB30BaTh MMOHATUA

1.2

Pas3inuaTh ABJICHHUA 110 OIIMCAHNIO X XaPaKTCPHBIX CBOMCTB M Ha
OCHOBEC OIIbITOB, JACMOHCTPUPYIOLIUX  JaHHOC (1)I/I3I/I‘ICCKOC

SIBJICHHUC

1.3

pacrmo3HaBaTh MPOSIBJICHUE W3YYEHHBIX (UINYCCKUX SBICHUUN
OKpYXaroIleM MUpPE, B TOM 4yHclie (U3NYECKUE SABJICHUS B MPUPOAE, TP
PTOM TMEPEBOJUTH MPAKTUYCCKYIO 33ady B Y4YeOHYIO, BBIJICIIAT
CYIIECTBEHHbIE CBOWCTBA (IIPU3HAKH)

(U3HYECKUX SIBIICHUMA

1.4

ONMCHIBATh W3YUYCHHbIE CBOMCTBA T€l U (PU3UYECKHE SBICHMU:
MCMONb3ysd (U3MYECKUEe BEIMYMHBI, HIPU ONUCAHUU  IPABUIIBH
TPAaKTOBATh (PM3UUECKUN CMBICI HCIIOJIB3YEMBIX BEUYMH, 0003HAYCHH
M eMHULBI (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIY
MaHHYI0 (PU3UYECKYIO BEMYMHY C APYTUMH  BEIMYMHAMH,  CTPOHIT
rpauKd  HU3YyYCHHBIX

3aBUCUMOCTEHN (PU3NYECKUX BEIUYNH

1.5

XapaKTEepPU30BaTh CBOMCTBA Tel, (PU3MYECKHUE SIBICHUS M TPOIIECCH
MCIIONb3ysl W3YUYEHHBIE 3aKOHBI, IPU STOM JaBaTh CIIOBECHY]
(GOpMYITUPOBKY 3aKOHa H  3alUCHIBATh €0

MaTEMaTUUICCKOC BbIPAKCHUC

1.6

OOBICHATH (I)I/ISI/ILIGCKI/IG mMponeccCul U CBOMCTBa TCJI, B TOM 4YHUCJIC U

B KOHTEKCTE CUTyallll IIPaKTUKO-OPUEHTUPOBAHHOIO Xapakrepa:

BBISIBJISITH IPUYUHHO-CIIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |
2 JIOTMYECKUX IIaroB C TOMOIBI 1 — 2 U3yYEHHBIX CBOWCTE
(bu3nuecKux SBICHUH, (U3NYECKUX 3aKOHA WU

3aKOHOMEPHOCTHU




1.7

pelaTth pacuy€THbIC 3a7a4u B 2 — 3 IEUCTBUA, UCTIOJIb3YS 3aKOHBI U
(hopMyJIBI, CBSI3BIBAIOIINE (DU3MUECKHE BETUYUHBI: HA OCHOBE aHAIH3a
YCIIOBUS 33]]a4i 3alUChIBAaTh KPATKOE YCIOBHUE, BBISBISATH HEIOCTATOK
ITAHHBIX JJIS1 pEIIeHUs 3a/1a41, BEIOMPATh 3aKOHBI U (POPMYJIHI,
HeoOX0uMbIe Ui € pelIeHHUs], IPOBOJUTh pacuéThl M CpaBHUBATH
MOJly4eHHOE 3HaueHue (U3NIECKOI

BCJIIMYHHBI C U3BECCTHBIMHU JaHHBIMU

1.8

PpacCiio3HaBaTb HpO6J'IeMI>I, KOTOPBIE MOKHO PEIINTD ITPU ITOMOIIN
(1)I/IBI/ILI€CKI/IX MCTOHOB, UCIIOJIb3Ys OIMCAHNUEC UCCIICA0BAHUA, BBIACIIATD
IMPOBEPAEMOC ITPECAIIOJIOKEHNUEC, OUCHUBATh IPAaBUJIIBHOCTh IIOPAAKA
MPOBCACHUA MCCICIOBaHHA, [ACJIATh

BBIBOJbI

1.9

MPOBOJIUTH OTBITHI IO HAOTIOIEHUIO (PU3UUECKUX SBJICHUN WU
(bu3nYECKUX CBOMCTB Tell: (hOpMyIHpPOBATh MPOBEPsIEMbIE
[IPEI0JIOKEHNS, COOMPATh YCTAHOBKY U3 MIPEII0AKEHHOTO
000pyZOBaHUsA, OMUCBHIBATH XOJA OMNbITa U (POPMYIHUPOBATH

BBIBOJbI

1.10

BBIIIOJIHATH MPSAMBIE U3MEPEHUS C UCIIOIb30BAaHUEM aHAJIOTOBBIX
NprOOPOB U TaTYNKOB (PU3MUECKUX BEITHMUYNH, CPABHUBATH PE3YJIbTATHI
M3MEpeHuil ¢ yd€ToM 3aJaHHOM abCOJOTHOM

TOTPEITHOCTH

MIPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJTHON (PM3NYECKON BETUUHNHE
OT IPYrOM C UCIOJb30BAHUEM IIPSIMBIX U3MEPEHUI: INIAHUPOBATH
McClIeIOBaHKEe, COOMpPaTh YCTAHOBKY U BBINOIHSITH U3MEPEHUs, Cleays
MpeVI0KEHHOMY IUIaHy, (PUKCUPOBATh Pe3yJIbTaThl  MOJy4YEeHHON
3aBUCUMOCTH B BHAE Ta0bnul u

l"pa(l)I/IKOB, ACJIaTh BBIBOAHI 110 PE3YyJIbTaTaM HCCIICAOBAHUA

1.12

IIpOBOJUTH KOCBCHHBIC  HU3MCPCHUA (I)I/I3I/I‘ICCKI/IX BCIIMYHNH:

IJJAHUPOBATh U3MEpEHHus, CcoOupaTrb  SKCIEPUMEHTAIBHYIO

YCTaHOBKY, CJIICOY: HpCHHO)KeHHOﬁ HWHCTPYKIIMHW, U BBIYUCIIATH

3HAaYCHUEC BCIIMYNHBI

1.13

CO6J'IIO,I[8.TB npaBujia TCXHUKU 0€30IMacHOCTH npu pa60Te C

1a60paTOpHBIM 000PYAOBaHHUEM




1.14

XapaKTepu30BaTh MPUHIUIIBI JEHCTBHUS U3yUYEHHBIX PUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUS, UCTIOJIb3YsI 3HAHUS
0 CBOHCTBax (M3MUECKUX SIBICHUH U HEOOXOAMMBbIE

¢bu3nvecKrne 3aKOHOMEPHOCTH

1.15

Ppacno3HaBaThb MPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPUTCIIbHBIC
HpI/I60pH I10 CXEMaM U CXEMaTU4YHbIM PUCYHKaM, COCTaBJISITh CXEMBI
QJICKTPHUYICCKUX LICIIEH ¢ TTOCIEI0BATEILHBIM U napajjiCJIbHbIM
COCAMHCHHUEM DJJICMCHTOB, pasjindas YCJIOBHEBIC

0003HaYEHHS IJIEMCHTOB QJICKTPHUYCCKUX Lenei

1.16

MPUBOANUTH TPUMEPHI (HAXOJUTHh HHPOPMALIHIO O TPUMEPAX )

[PAKTUYECKOT0 MCII0JIb30BaHMsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM
PKU3HH [T oOecrieueHrst 0e30MacHOCTH MpH 00paleHny ¢ MPHOOpamMH ¥
TeXHUYECKUMHU YCTPOICTBaMU, COXPAHEHHUsI 3/I0POBbS M COOJIIOJCHHUS
HOPM DKOJIOTHYECKOTO

IIOBCACHUS B Oprxca}omeﬁ cpeac

1.17

OCYILECTBIIATH MOUCK MH(OPMALIMK (PU3NYECKOTO COAEPIKAHUS B CETH
HTEepHET, HAa OCHOBE NMEIOIIMNXCS 3HAHUN U IIyTEM CPAaBHEHMS
ITOTTOJTHUTEIBHBIX HCTOYHUKOB BBIJCIATh HH(OpMAIIHIO, KOTOpas
SBJISIETCSI IPOTUBOPEYMBON WM MOXKET

OBITH HEJIOCTOBEPHOM

1.18

UCIOJIb30BATh MPHU BBIOJHEHUN YUeOHBIX 3a/laHUI HayyHO-
MOMYJISIPHYIO JIUTEPaTypy (HPU3NUECKOTO COAEPKAHUS, CIIPAaBOUHBIE
MaTepuasl, pecypcebl cetu HTEpHET; BIaseTs npuéMaMu
KOHCIIEKTUPOBAaHUSA  TEKCTa,  IpeoOpa3oBaHus

nH(OpMAaLIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

c03/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKUE YCTHBIE COOOIICHNUS,
00006111251 HTHGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO
COJIep>KaHusl, B TOM UMCIe MyOJIUYHO MPEICTaBISATh

pe3yJIbTaThl MPOEKTHON WM UCCIEAOBATEIbCKON IEATEIbHOCTH,

IIPU OTOM TPAaMOTHO HCIIOJIb30BATh H3YYEHHBIH IOHATUHHBIN
anmnapar Kypca  (U3MKHM,  CONPOBOXKIAThb  BBICTYIUIEHUE

Mpe3eHTAINEN




1.20

MIPH BBITIOJTHEHNWN YY€OHBIX MPOCKTOB U UCCIICIOBAHUM (PU3NUECKUX
IPOIIECCOB PACIPEACIATh O0S3aHHOCTH B TPYIINIE B COOTBETCTBUH C
IMOCTaBJICHHBIMH 3aJa4aMu, CJIEANUTH 3a BHIIIOJHEHUEM IIJIaHa JIeHCTBUI
KOPPEKTUPOBATh €r0, aJICKBaTHO OIICHUBATh COOCTBEHHBIN BKJIA]] B
e TeIbHOCTh TPYNIbI, BBICTPAUBaTh KOMMYHUKATHUBHOE
B3aHMMO/ICICTBIE,

IPOSIBIISISI TOTOBHOCTD Pa3pemaTh KOH(QIUKTHI

9 KJIACC

pe3yjbTaTa

Kona nmpoBepsieMoro HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM

06pa3OBaTean0ﬁ nporpaMmmMmbl OCHOBHOTI'O 001ero 06p330BaHI/Iﬂ

1.1

HCII0JIB30BAaTh U3YYCHHBIC ITOHATHA

1.2

pasiindaTth ABJICHHA 110 OIIMCAHHIO HX XAPAKTCPHBIX CBOMCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX HOAHHOC (bHSH‘IeCKOC

SABJICHHUC

1.3

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B
OKpY’KarolleM MUpe, B TOM yuciie (ru3ndecKue SBIeHUS B IPUPOIE, P
ATOM MEPEBOJIUTH MPAKTUUECKYIO 3a7]a4y B YUeOHYI0, BBIIETATh
CYILIECTBEHHBIE CBOICTBa (MPU3HAKK)

(bUBUYEeCKUX SBICHUHN

14

ONMCHIBATh N3YUYEHHBIE CBOMCTBA TEN U PU3NYECKUE SIBICHUS,
MCTIO0Jb3Ys (PU3NYECKHE BEIMYMHBI, IPU ONUCAHUK IPABUIBHO
TPaKTOBaTh PU3NYECKUI CMBICI UCIIOJIB3YEMBIX BEJIMUUH, 0003HAUEHU]
W eIMHUIBI (PU3HMUECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBA3bIBAIOIIUE]
NaHHYIO0 (PU3MYECKYIO BETUYHUHY C IPYTUMH  BEJIWYMHAMM,  CTPOMT
rpaduKd  HU3yYEHHBIX

3aBHCUMOCTEHN (PU3NYECKUX BEIUYNH

1.5

XapaKTepU30BaTh CBOMCTBa Tei, (U3MYECKHE SBICHUS U

MPOLIECChl, UCIOJIb3Ysl HU3yUEHHBIE 3aKOHBI, NMPU 3TOM JaBaTh
CIIOBECHYIO (bopMyTMpOBKY 3aKOHa W  3alHCBIBaTh  €ro

MaTEMATUUCCKOC BBIPAKCHHUC




1.6

0OBSICHATH (PM3MYECKUE TTPOLIECCH M CBOMCTBA TEN, B TOM YHCJIC U B
KOHTEKCTE CUTYaIMH MPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIATH IPUYUHHO-CIIC/ICTBEHHBIE CBA3HU, CTPOUTH OOBICHEHHE U3 2 -
3 JIOTMYECKUX I11aroB C MOMOIIBIO 2 — 3 U3y4YEHHBIX CBOMCTBa
(U3NYEeCKUX  SIBICHUH, (DU3UUECKUX

3aKOHA WK 3aKOHOMEPHOCTHU

1.7

pemarh pacy€THbIC 3aa4u (ONMUpAIONIHecs: Ha CUCTeMy U3 2 — 3
YPaBHEHHIA ), MCTIONB3YsI 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
(hu3nvecKre BEIIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBUS 3a/1a4H
3aIMCHIBATh KPATKOE YCIOBUE, BBISBIISTH HEIOCTAIOIINE HUITH
M30BITOYHBIC JaHHBIC, BRIOMPATH 3aKOHBI M (POPMYJIbI, HEOOXOIUMBIC
TUTSL PEIICHUsI, TIPOBOIUTE PACUYETHI M OIECHUBAThH PEATHCTUYHOCTh
MOJyYCHHOTO  3HAYCHHUS  (PU3HUYCCKOM

BCJIIMYMWHBI

1.8

paciio3HaBaThb HpO6J'IeMBI, KOTOPBIC MOXXHO PCIINUTD IIPH ITIOMOIIH
(1)I/I3I/I‘-IGCKI/IX MCTOOO0B, UCIIOJIL3YS OMMCAHUEC UCCIICAOBAHUS, BEIACIIATD
IIPOBEPACMOC IIPCAITIOJIO0KCHUEC, OICHUBATD ITPABUJIBHOCTL IIOPsAAKaA
MPOBCACHUA HUCCICAOBAHUA, O€JIATh

BbIBOJIbI, HHTCPIPETUPOBATL PE3YJIbTATHI Ha6J'IIo,Z[eHPII>i H OIIBITOB

1.9

MPOBOAMTD OMBITHI 110 HAOTIOACHUIO (PU3NUECKUX SBICHUI UITN
(b13MYECKUX CBOMCTB TEJ: CAMOCTOSATEIBHO COOUPATh YCTAHOBKY U3
M30bITOYHOTO HabOpa 000PyAOBaHUS, OMUCHIBATH XOJ OIbITA

U €r0 pe3yJIbTaThl, ((OPMYJIUPOBATh BHIBOJIBI

1.10

HPOBOJUTH ITPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUIA,
oTpesieNisis CpeiHee 3HaUeHNEe U3MepsieMoi BeTu4UHHbI ((pokycHoe
[paccTosinue coOuparomiei JIMH3bI), 00OCHOBBIBATH

BBIOOp crioco0a u3MepeHus (M3MEepUTETLHOTO TPUOopa)

1.11

MMPOBOAUTH UCCIICAOBAHUC 3aBHCHUMOCTEH (1)I/ISI/III€CKI/IX BCJIIMYHUH C
HCIIOJIB30BAHUECM MMPAMBIX H3MepeHHI>i . IJIAaHUPOBATH

UCcIeJ0BaHUE, CaMOCTOATEJIBHO ~ cOOMpaTb  yYCTaHOBKY,

¢bukcupoBathb pe3yJIbTaThI MIOJIyYeHHON 3aBUCUMOCTH
¢u3nyeckux BeNWYMH B BUAE TaOnuuu rpadukoB, HenaThb

BBIBOJIBI I1O PC3YyJIbTaTaM UCCIICIOBAHUSA




1.12

MIPOBOANTH KOCBEHHBIE U3MEpPEHUST GPU3NUECKUX BETUUHH:
[JIAaHUPOBATH U3MEPEHUS, COOMPATH HKCIIEPUMEHTATIbHYIO YCTAHOBKY U
BBITIOJHATh U3MEPEHUS, CIAEAYS MPEIIOKEHHON HHCTPYKIIUH,
BBIYMCIISITh 3HAYEHUE BEJTMYMHBI U aHAJTM3UPOBATh MTOJIyYEHHBIE
[pe3yJIbTaThl C YYETOM 3aJaHHOU MOIPEIHOCTH

HU3MEPEHUI

1.13

CO6J'IIOI[aTB IIpaBrjia TCXHUKH 0e30macHOCTH IpH pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPU3HAKK U3YYECHHBIX (PH3HMUECKUX MOJEICH:
MaTepHalibHasi TOUKa, a0COIOTHO TBEPAOE TEJI0, TOUEUHbIM HUCTOYHUK
CBE€Ta, Jy4, TOHKas JUH3a, IUIaHETapHas

MOZCIIb aTOMAa, HYKJIOHHAast MOZI€JIb aTOMHOT'O gApa

1.15

XapaKTepU30BaTh MPUHIUIILI IEHCTBUS H3yUYCHHBIX TIPUOOPOB H
TEXHUYCCKUX YCTPOMCTB C OTIOPOM HA UX ONUCAHMS, UCTIONb3Ys 3HAHHS
0 CBOHCTBaxX (PU3UYECKUX SIBICHUH M HEOOXOIUMEIC

Q)HSHQCCKI/IG 3aKOHOMCPHOCTH

1.16

UCIIOJIB30BATh CXEMBI U CXEMaTUYHBIE PUCYHKH U3YUYEHHBIX
TEXHUYECKUX YCTPONUCTB, U3MEPUTEIbHBIX IPUOOPOB U
TEXHOJIOTHYECKUX MPOLIECCOB MPH PEIICHUHN Y4eOHO- MPaKTHUYECKUX
3a/1a4, ONTHYECKHE CXEMbl Ui IOCTPOEHUS

n300pa’keHHi B TNIOCKOM 3epKajie U COOMpAroLIe JInH3e

1.17

MIPUBOJUTH NPUMEPHI (HAXOIUTH HHPOPMAIUIO O IPUMEPaX )
MPaKTUYECKOT'O UCMONB30BaHUs (PU3MUYECKUX 3HAHHH B TOBCEAHEBHON
PKU3HH JIJ1s1 0OecrieueHrst 0€301acHOCTH IIPH 00paIlleHnH ¢ IpudopaMu
Y TEXHUYECKUMU YCTPOHUCTBAMH, COXPAHEHHS 30POBbS U
COOTIOJICHUST HOPM JKOJIOTHYECKOTO

MOBEJICHUS B OKPYIKAIOIIEH cpefie

1.18

OCYILECTBIISATh MOUCK MH(OpMaIK (pU3MYECKOro COAepKaHus B CETH
MHTEepHET, C€aMOCTOSTENbHO (OpPMYIHPYS ITOMCKOBBIN

3arpoc, HaxXOJHThb IyTH OIpeaACIICHUSA AOCTOBCPHOCTH

HOJ'Iy‘lCHHOfI PIH(bOpMaLII/II/I Ha OCHOBE MMEIONIIUXCSI 3HAHUN H

JOITOJIHUTEIIbHBIX HCTOYHUKOB




1.19

MCIIOJIb30BATh TIPY BHITIOJTHEHUH YI€OHBIX 3aJaHHI HAyYHO-
MOMYJISIPHYIO JIUTEPATypy (PU3HUECKOTO COACpKAHUS, CIIPABOUHBIE
MaTepHalbl, pecypchl ceTu MHTEpHET; BIaaeTh npuéMamMmu
KOHCIIEKTUPOBAHUA  TEKCTa, MpeoOpa3oBaHUs

uH(pOpMAIIUK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.20

CO03/1aBaTh COOCTBEHHBIE MICbMEHHBIE U YCTHBIC COOOIIEHUS Ha
OCHOBE MH(OPMALMU U3 HECKOJIBKUX UCTOUHUKOB (PU3HUECKOTO
CoJiepKaHus, IyOJIMYHO MPEACTABIATH PE3yIbTAThI IPOSKTHON HITH
VICCIIEIOBATENIbCKOM NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HMCIIOJIB30BaTh
M3y4YEeHHBIN MOHATHIHBIN anmapar u3y4aeMoro pasjena Gu3uku u
COIIPOBOXKAATH BBICTYIIJICHUE ITPE3EHTALIUEH C

y4€TOM 0COOEHHOCTEN ay JUTOPUHU CBEPCTHUKOB

1.21

MIPHU BBITIOJHEHNUU YY€OHBIX MMPOCKTOB U UCCIIEIOBAHUN (PU3UUECKHUX
[POIIECCOB PACIIPEACIATH O0S3aHHOCTU B TPYIINE B COOTBETCTBUU C
IMOCTaBJICHHBIMH 3aJa4aMH, CJIEAUTH 3a BBHIITOJJHEHHEM IIJIaHa JICHCTBHH
M KOPPEKTUPOBATH €r0, aICKBATHO OIICHUBATH COOCTBEHHBIN BKJIA]] B
NEeATEIbHOCTh TPYNIbl, BBICTPAUBAaTh KOMMYHUKATUBHOE
B3aMOJICIICTBHE,

MMPpOABJIASA TOTOBHOCTDL Pa3pCllaTb KOH(i)J'II/IKTLI
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HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
KJIACC

Kon
pasnena

Kona yiementa

IIpoBepsiemMble 3JIeMeHTHI COAEPKAHUS

®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOIIETO

MUPA

1.1

®u3uka — HayKa O mpupoje. SIBIeHUs NPUPOBI.
®dusnyuecKkue SBJICHUS: MEXaHUYECKUE, TEIIOBbIE,

DJICKTPHYCCKUEC, MAIrHUTHBIC, CBETOBEBIC, 3BYKOBBIC

1.2

dusnueckue BeTUUUHBL. M3MepeHne (pu3ndecKux
BenuunH. Ousnyeckue npubdopsl. [lorpemHocTs

M3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

ECTCCTBGHHOH&y‘IHLIfI MCTOA IIO3HAHMA: Ha6J'II-O,I[eHI/I
MOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABHMIKCHUC THUIIOTC
OKCIICPUMCHT I10 IIPOBECPKE

TAIIO0TE3, 00BsICHEHUE HAOII0aEMOT0 SIBICHUS

1.4

Onucanne (GU3NIECKUX SBICHUH C TOMOIIBIO

MoJieJien

1.5

[IpakTuueckue paboThI:
N3mepenne pacCTOSHUN.
N3mepenue 06bE€Ma )KUIKOCTH U TBEPAOTO TENA.

OnpeneneHne pasMepoOB MaJbIX TEN.

N3mepenne TEeMIIEpaTypbl opu  MOMOIIU
PKHUIKOCTHOTO TEPMOMETPA " JaT4nKa
TEMIIEpaTypbl

I[NEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHMUM BEILIECTBA

CTpOGHI/IC BCIICCTBA: aTOMBI M MOJICKYJIbBI, HX

2.1 pa3Mepsbl. OnbIThI, JOKa3bIBAIOUIUE JAUCKPETHOE
CTPOEHUE BEILIECTBA
2.2 JIBwxenne yactuil BemecTBa. CBSI3b CKOPOCTH




JBU>KEHUS YAaCTHUL C TEMIIEpaTypoil. bpoyHOBCKoE

nBIKeHue, Tuddy3us

B3aHMOH€fICTBHe YJaCTHUL BEIICCTBA: IIPUTSAIKCHUC

= U OTTaJIKUBaHUE
ArperaTHble COCTOSIHMSI BEILECTBA: CTPOEHHME Ia3o0l
PKUIKOCTEH W TBEPIABIX  (KPUCTANIMYECKUX)  TE)
2.4 B3anMOCBA3b MEXIy CBOWCTBAMH BEILIECTB B Pa3Hbl
arperaTHbIX COCTOSIHUAX M UX aTOMHO-
MOJIEKYJISIPHBIM CTPOEHUEM
25 OCOOEHHOCTH arperaTHbIX COCTOSHUI BOJIBI
[IpakTuyeckue paboOThI:
Onenka nuaMerpa aToMa METOJOM PsIOB (C
HCII0Ib30BaHueM (pororpadmii).
2.6 OmnbITH IO HAOTIOICHUIO TETUIOBOTO PACIIHPEHHS
razoB.
OnbIThI 0 OOHapyXEHHWI0O  JEHCTBUS  CHJI
MOJIEKYJIIPHOTO MTPUTSHKEHHS
JIBIDKEHME Y B3AMMOJEMCTBHUE TEJI
11 Mexanunueckoe JIBWxKeHHe. PaBHOMepHOE W
' HEPABHOMEPHOE JIBUKEHHE
CkopocTsb. Cpennsis CKOpPOCTb npu
32 HEPaBHOMEPHOM nBrkeHUH. Pacuér mytm U
BPEMEHU JIBI)KEHHS
SIBnenue uHepuMH. 3aKOH HMHepHMH. B3anmonelcTBy
13 TeJ KaKk NPUYMHA HM3MEHEHHs] CKOPOCTH  JIBUXKEHN
' ren. Macca kak Mepa
MHEPTHOCTH Tesa
[TnoTHOCTB BemectBa. CBs3p  IUIOTHOCTH €
34 KOJIMYECTBOM MOJIEKYJ1 B e€IWHHUIE O00BhEMa
BEIIIECTBA
3.5 Cuna Kak XapakTepHUCTHUKa B3aUMOEHCTBUS Tel
3.6 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiel

C MOMOLIBIO TUHAMOMETpPA




3.7

SIBneHne TATOTEHUSA H cmia Tokectu. Cuia
TSKECTH Ha Jpyrux IulaHerax. Bec Tena.

Hesecomocth

3.8

Cuna tpenus. TpeHHE CKOJIBXKEHUS U TpEHHUE

nokosi. TpeHue B IpUpoJie U TEXHUKE

3.9

Cnoxenue CWI, HalpaBJIEHHBIX 110 OJHOMU

npsiMoii. PaBHozelCTBYOIIast CHUI

3.10

[IpakTuueckue paboThI:

Ornpenenenne CKOPOCTH PAaBHOMEPHOT'O JIBUKEHUS
(11apuka B KUJIKOCTH, MOJICIIN AJIEKTPUUIECKOTO
ABTOMOOWIIA U Tak Aanee). OnpenenaeHue cpeanen
CKOPOCTH CKOJILXCHHS OpyCKa UM IIapHKa 110
HAKJIOHHOH m1ockocTu. OnpeneneHre miI0THOCTU
TBEPOTO Tesa. ONbIThI, JEMOHCTPUPYIOLITNE
3aBHCUMOCTH pacTsikeHHs (nedopManuu) Npy>KkuHbl OT
MPUIOKEHHOMN CHIIbl. OTBITHI, IEMOHCTPUPYIOIIHE
3aBUCUMOCTD CHJIbI TPEHHUSI CKOJIBKEHHMSI OT Beca Tena
1 Xapakrepa

COIIPHUKACAIOIIUXCA HOBCpXHOCTCﬁ

3.11

@u3nyecKue SBJICHUS B PUPOE: TPUMEPHI ABUKECHUS
C Pa3JIMYHBIMU CKOPOCTSIMHU B )KUBOW U HE)KUBOM
[pUPOAE, NCUCTBHE CHIIBI TPEHUS B

IMpUPOAC U TCXHUKEC

3.12

TexHnueckue yCTpOWCTBA: JMHAMOMETD,

IIOAIIHUITHHUKH

JIABJIEHME TBEPJIBIX TEJL, KUJIKOCTEN 1 TA30B

Hasnenue TBEpaoro Tena. Criocodbl yMEHbIICHUS

* Y YBEJTMYCHHUS TaBJICHUS
49 JlaBiaenune raza. 3aBUCMMOCTb AAaBJICHUS ra3a OT
. 00BEMa, Temreparypbl
43 [lepenaua JaBJICHUs  TBEPABIMU  TEJaMH,
YKUJIKOCTSIMU n razamu. 3akoH [lackans.

ITHeBMaTHUeCKe MAITHHEI




4.4

3aBUCHUMOCTh JIaBIICHUS JKUIKOCTH OT TJIyOWHBI.
['wapocratudeckuid mapagokc. CooOriarommecs

cocysl. ['mapaBiuueckre MeXaHU3MbI

4.5

ATtmocdepa 3emin u atMocepHOe 1aBIeHHUE.
[Tpu4nHBI CyIIECTBOBAHUS BO3IYIIHONW 000IOUKH 3eMITH]
OnbiT Toppuuenu. 3aBUCUMOCTh aTMOC(EpHOTO
aBIeHNUsT OT  BBICOTHI  HAJ

YpOBHEM MOpsi

4.6

N3mepenue armocdeproro naeneHus. [Ipubopsr

JUIsL ©3MEPEHHs aTMOC(HEPHOTO JIaBIICHHS

4.7

JleficTBHE XKUIAKOCTU M ra3a Ha NOTIPYKEHHOE B HUX
Tesio. BeiTankuBatomas (apxumenoBa) cuia.

3akoH Apxumesna

4.8

[InaBanue ten. Bo3gyxomnaBanue

4.9

[IpakTuueckue paboThI:
HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJE OT
00BEMA MOTrpy>KEHHOM B KUIKOCTh YaCTH TeJa.
OrnpeneneHue BBITAJIKUBAIOIICH CHJIBI,
TEHCTBYIOIIEH Ha TEJO, OTPYKEHHOE B JKUIKOCTD.
[IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIBI, ICHCTBYIOLIEH HA TEJIO B
PKUJKOCTH, OT Macchl Tena. OMNbIThl, JEMOHCTPUPYIOLIUE
3aBUCUMOCTD
BBITAJIKUBAIOIIEH CHJIBI, ICHCTBYIOIIEH Ha TEO B
PKUAKOCTH, OT 00BbEMA MOTrpyKEHHOMN B )KUJIKOCTh YaCTH
TeJla U OT IJIOTHOCTH KUAKOCTH. KOHCTpyHnpoBaHue
apeoMerpa WIH
KOHCTPYUPOBAHUE JIOJIKU U ONIPEAETIEHUE €€

Py30I0ABEMHOCTH

4.10

dusznueckue SABJICHHUA B TPHUPOJAC: BIIUAHHUC

aTMOC(I)CpHOI‘O JaBIICHUS Ha >KHUBOU OpraHusm,

IJIaBaHue pbIo
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4.11

TexHu4ecKue yCTponcTBa: COOOIIAIONTNECs COCY/IbI,
YCTPOUCTBO BOJIOIIPOBO/A,
rUIpaBIMYECKUN Tpecc, MaHOMETp, Oapomerp,

BBICOTOMED, MOPIITHEBON HACOC, apEOMETP

PABOTA, MOIIIHOCTD, DHEPT'A

5.1

Mexanuueckasi pabota

52

Mexannueckass MOILIHOCTD

53

[IpocTbie MeXaHU3MBI: pbIYar, OJOK, HAKIOHHAS

IIIIOCKOCTh. HpaBI/IJ'IO PAaBHOBCCH: pbIyara

54

[IpumeneHue mpaBWia paBHOBECHsI phlyara K

0JI0Ky

5.5

«3onotoe mpaBuio» MexaHuku. Kosdduuuent
MOJIE3HOTO neiictBusi  MexaHu3MoB. IIpoctbie

MCEXaHU3MBbI B 6I)ITy 1 TEXHUKE

5.6

HOTeHHI/IaJH)HaSI OHCPIrun TCJjIa, MOAHATOrO HaxA

3emnéin

5.7

Kunernueckas sneprus

5.8

[Tonnas MEXaHUYECKAst SHEPIrHUsl. 3aKkoH
VU3MEHEHUS U COXpaHEHUS  MEXaHUYECKOU

PHEPIUN

59

[IpakTuueckue paboThI:
Omnpenenenue paboOThl CHIIBI TPEHUS TP PABHOMEPHOM
NIBU’KEHHUHU TeJIa 110 TOPU30HTAIIBHON ITOBEPXHOCTH.
VccnenoBanue ycinoBuil paBHOBecus pbiuara. Msmepeny|
KIIJ[ HakinoHHO# mmockocTu. M3ydenune 3akoHa

COXPAaHCHUA MEXaHUYECKOH OHEpPIrun

5.10

dusnueckue SIBICHUSI B mpupoac: pbldaru B TEJIC

YCJIOBCKa

5.11

TexHuyeckue ycTporcTBa: pblyar, MOJBUKHBINA U

HEIIOABHKHBIN 6J'IOKI/I, HaKJIOHHas IIJTOCKOCTD,

MMPOCTBIC MCXAHU3MBI B 6B1Ty

KJIACC



Kon

Kon haemenra

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUS

pasaena
TEITJIOBBIE ABJIEHUA
OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KHUHETUYECKOU TEOPUM CTPOEHUS  BELIECTBA.
6.1 Macca U pasMepbl  MojeKyd.  OmbIThI,
IIOJITBEPIKIAIOLIHE OCHOBHbIE MOJIOXKEHUS
MOJIEKYJISIPHOKMHETHYECKOU TEOpUHr
Mopnenu TBEPAOro, >KUIKOTO M Trazoo0pa3zHOro
6.2 COCTOSTHUM BeliecTBa.  Kpucramwimueckue u
amopdHbIe TEna
OOmbsicHeHHE CBOMCTB Ta3oB, JKHJIKOCTEH U
6.3 TBEPABIX T  HAa  OCHOBE  IOJOXKEHUH
MOJIEKYJIIPHOKMHETHYECKOM Teopuun
6
6.4 CMaunBaHUE U KallWJUISPHBIE SBICHUS
6.5 TennoBoe paclIMpeHne U CxKATHE
66 Temneparypa. Casi3b TEMIIEPaTypbl co
' CKOPOCTBIO TEMJIOBOT'O JBUKEHUS YACTHII
BuyTtpennsist sHeprusa. CnocoObl U3MEHEHUs
6/ BHyTpeHHEN SHEPruM:  Teronepenaya  u
COBepILIEHHE PAOOTHI
‘ Buer TEIUIONepeau:  TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3ITy4YeHUE
6 KonnuectBo TemnoTel. YaenbHas TEIIOEMKOCTb
BEIIECTBA
6.1 Temmoobmen u TEIJIOBOE paBHOBECHE.
VYpaBHeHue TeniaoBoro 6ananca
61 [InaBneHue W OTBepAECBaHUE KPUCTALTUYECKUX

BEILIECTB. Y IelIbHAas TEIJIOTA IIJIaBICHUS




6.1

Kunenne. VYpaenbHas  TemioTa  mapooOpa3oBaHMU!

3aBHCHMOCTD TEMIIEPATYPhBL KUIICHUS oT

[TapooOpa3oBanne u  KoHAeHcamus. Vcnapenu

aTMoc(hepHOro JaBICHUS

6.1

Brnaxxnocts Bo3ayxa

6.1

3Hepr1/151 TOIIJINBA. yIIeHBHaSI TCIJIOTA CropaHusa

6.1

3alIUTa OKPYKAIOIIEH Cpeabl

[Tpuntumner pabotel TernoBbix Asuratenei KIT

TCIIJIOBOT'O JABHUIATCIIA. TenmoBrie JABHUIaTCJId U

6.1

3aKoH COXpPaHCHUA W NPCBpall€HUsA JSHECPruu B

TCIUIOBBIX ITpoHecCax

6.1

[TpakTuueckue pabOTHI:
OnpiTel 11O OOHapyXEeHHIO0  JIEUCTBUA  CH
MOJICKYJISIPHOTO TTPHUTSKCHUSI.
OnbITHl 1O BBIPANIMBAHUIO KPUCTAJUIOB ITOBAPEHHO
COJTU MJIU caxapa.
OnpiTel 10 HAOJIIOACHUIO TEMJIOBOIO PACIIMPEHH
ra30B, )KUJKOCTEH U TBEPBIX TEIL.

Omnpenenenue naBieHUs BO3ayxa B OAJIJIOHE IIIPHIIA.

OnbITHI, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIECHY
BO3/1yXa OT €ro 00bEMa U HarpeBaHUs MU OXJIKICHUS

ITpoBepka rumoTe3bl JUHEHHOW 3aBHCUMOCTH JUIHH]

CTOJIOMKA KHUJKOCTH B

TEPMOMETPHUECKON TPyOKe OT TeMIepaTyphbl.
HaGnronenne w3MeHeHHMs BHYTpPEHHEH SHEpPTruu

Tela B pe3yibTare TeIUIonepeJadyd U padoThl




BHEIIIHUX CHIL.
Hccnenosanme SIBJICHUSA TEI000MEHa p
CMEILIMBAHUM XOJOJAHON U TOpsiueii BOJIBI.
Onpenenenuie KOJIMYESCTBA TETJIOTHI,
[OJIYYCHHOTO BOJIOM MpPH TEIUIOOOMEHE C HAarpeThl
METAUTMYECKUM LIMJITUHAPOM.
Onpenenenue yaeabHON TEINIOEMKOCTH BEILIECTBA.
Uccnenosanue nponecca ucnapenus. OnpeneneHue
OTHOCHUTCIIbHOM BJIXKHOCTU
BO3/1yXa.
OnpeneneHue yJIeIbHOM TEIUIOTHI IJIABJICHUSA

JIBJA.

6.1

duznyeckue SIBICHUS B nmpupoac: IMOBCPXHOCTH(C
HATSOKCHUC UM KAIlMMWJJIAPHBIC ABJICHUA B IIPHUPOL

KpUCTAJLJIB B Ipupoje, uzinydenue ColHua, 3aMep3aHy

BOJOEMOB, MOpCKUEe Opu3bl; 00pa3oBaHHE POCH
TyMaHa,
WHesl, CHera.

6.1

TexHUuyeckne yCTpOWCTBA: KalWUIAPHI, IMPUMED
MCIIOJIb30BAHUS KPHUCTAJUIOB, JKUJKOCTHBIH TEPMOMET]
MaT4YUK TEMIIepaTypbl, TEPMOC, CHCTEMa OTOIUICHH
NTIOMOB,  TUTPOMETPBI,  IICUXPOMETP, HapoBy
TypOWHa, JIBUraTeib

BHYTPEHHETO CTOpaHHUsL.

SJIEKTPUYEC

KME U MAT'HUTHBIE ABJIEHUA

BHGKTpI/ISaHI/IH TCII. I[Ba poaa SICKTPUUCCKUX

3apsI0B

7{(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX

B3anmopeiictBre 3apskeHHbIX Tenl. 3akoH Kynmona

TCJI OT BCJIIMYUHBI 3apsA/10B U PACCTOSAHUA MCKIOY

TEeJIaMu)




DJIEKTPUYECKOE noJe. Hanpspoxénnoct
piekTpudeckoro  noss.  I[lpuHnun — cynepno3uiu

DJICKTPHUICCKUX ToJieit (Ha Ka4Y€CTBEHHOM

YpOBHE)

Hocurenn IIEKTPUUECKUX 3apsi/ioB.
DJieMEeHTapHbIN IeKTpudeckuil 3apsa. CTpoeHue

aToma. [IpoBOAHUKH U TUAIEKTPUKH

3aKOH COXPaHEHHUS AIEKTPUUYECKOTO 3apsaa

ONEeKTpUYECKU TOK. YCIIOBUSL CYyIIECTBOBAHUS

QJICKTPHUYCCKOI'0 TOKaA. VCTOYHUKH ITOCTOSHHOI'O TOK4

HerictBust AJIEKTPUYECKOTO TOKa  (TEIIOBOE,
XMMHYECKOEe, MArHUTHOE). DIEKTPUUYECKUN TOK B

KUIKOCTAX U ra3dax

DneKkTpuyeckas [EMb. Cuna TOKa.
7

DJIEKTPUYECKOE HAIIPSYKEHUE

CornpoTuBiieHHE MIPOBOJTHUKA. VYV nenpHOE
7

COIIPOTHUBJICHHUEC BCIICCTBA

7.1} 3akon Oma J1s yyacTKa Lenu

IlocaenoBareapHOC U napaajiCJIbHOC COCITMHCHUC

7 MIPOBOHUKOB
- Pabora U  MOUIHOCTh 3JIEKTPUYECKOTO TOKAa.
. 3akoH Jxoyns — JleHma
DneKTpudeckue Lenu " oTpeOUTENN
7.IpnexTpuueckoit sHeprun B ObiTy. Kopotkoe
3aMbIKaHUE
71 ITocTossuabie MAarHHUTEL B3auMmoneiicteue

IIOCTOSSHHBIX MAarHuTOB

7.1 MargutHoe nojie. MarHuTHOE MoJie 3eMJIM U €ro

3HaUeHHE JUIS )KU3HHU Ha 3eMie




7.1 snexkTpuyecKoro TOKA. [Ipumenenue

OnbIT Opcrena. MaruurtHoe oJie

DJICKTPOMAardiuToOB B TCXHUKE

7.1

JlelicTBME MAarHMTHOIO MOJISI HA MPOBOJHUK C TOKON
DJIEKTPOABUTATENIb MOCTOSSHHOTO ToKa. Mcronb3oBaHy
PIEKTPOIBUraTesei B

TEXHUUYECKUX YCTPONCTBAX U Ha TPAHCIIOPTE

7.1

OnbiTel Dapajnes. SBiaeHUE 3IEKTPOMATHUTHOM

unaykiuu. [Ipasuio Jlenna

7.1pIEKTPUYECKOW SHEPruM. DJIEKTPOCTAHIIMM Ha

DeKTporeHepaTop. Crioco0b1 MOJTyYEHUSs

BO300HOBIISIEMBIX HCTOYHUKAX OHCPIun

7.2

[TpakTyeckue paboThI:

OnbITel IO HAOMIOJAEHUIO AJICKTPU3ALUU T
VHYKIEH U IIPU COTPUKOCHOBEHHUH.

HccenenoBanue neWCTBUS IIEKTPUYECKOrO IOJA HA
[POBOJHUKH U AUIIEKTPUKH.

CbOopka u mpoBepka pabOThI 3JIEKTPUUYECKOH IeNn
[MOCTOSIHHOTO TOKA.

W3mepenue u perynupoBaHue cuibl Toka. 3mepenue
1 peryiaupoBaHue HanpsbkeHus. Mcecnenosanue

3aBUCUMOCTM  CWJIBI  TOKa,
MIYILIEro 4epe3 pe3ucTop, OT COMPOTHBICHUS
[pe3rcTOpa M HANPSKEHUs Ha PE3UCTOPE.

OmnbITHI, JEMOHCTPUPYIOLIHE 3aBHCHMOCT]
DIIEKTPUYECKOTO CONPOTHUBIICHUSI TPOBOJHUKA OT €I
JUTMHBI, TJIOLIAAH [TONEPEYHOro CEYeHUs U MaTepuaa.

[IpoBepka mpaBuia CIOKEHUSI HANPSKEHUN TpU

OoCICa0BAaTCIbHOM COCINMHCHNUHU JABYX

pesuctopoB. [IpoBepka mpaBuia A CHIBI TOKA

npu MnapauiCJIbHOM COCAWMHCHUHU PE3UCTOPOB.

Onpenenenue paboThl  ANEKTPUUECKOTO  TOKa,




UTyLIEro yepe3  pesuctop.  OmnpenencHue
MOIITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISEMOM
Ha pesucrope. VMccnenoBanne 3aBUCUMOCTH CHIIBI
TOKa, UAYILETO Yepe3 JaMIIOUKy, OT HAIPSDKCHUS
Ha Heil. Omnpenenenne KIIJI Harpesaresns.
Hccnenosanue MarHUTHOTO  B3aUMOJICHCTBHS
IIOCTOAHHBIX Mar"HuTOB. I/I3y‘-IeHI/I€ MAardmMTHOI'O
10JI4 ITIOCTOSIHHBIX MAar"gamTOB npu nux
00beTMHEHNH U paszgeneHuu. MccnenoBanue
JEWCTBHS 3JIEKTPUYECKOTO TOKAa HA MarHUTHYIO
CIpEIKY. OnblITHI, JEMOHCTPUPYIOLIHE
3aBUCHMOCTh CHJIBI B3aHMMOJICHCTBHS KaTYIIKU C

TOKOM M MAarHuTa OT CWJIbl TOKa W HallpaBJICHUA

TOKa B Karymke. M3yuenue — nedcTBuUsA
MarHMuTHOTO MoJii Ha TMPOBOJHUK C TOKOM.
KoHncrpyuposanue U u3ydyeHue  paboTbI
3JIEKTPOJIBUTATEISL. H3mepenne KITL

AJIEKTPO/IBUTaTEIbHON yCTaHOBKHU. OTMBITHI 1O
HCCIIEJ0OBAaHUIO SBJICHUS  DJIEKTPOMAarHUTHOU
MHIYKUHN: UCCIECNOBAaHUE U3MEHEHUN 3HAYCHUS

W HAIIpaBJICHUA HHAYKITUOHHOT'O TOKa

7.2

®dusnyeckue sIBICHUS B IPUPOJE: IIEKTPUIECKUE
ABJIGHUSI B aTMocdepe, 3JIEKTPUYECTBO >KHUBBIX
OpPraHuW3MOB, MarHMTHOE moje 3emiu, apeid
IIOJIFOCOB, POJIb MAarHUTHOTO TIOJIS IS J)KU3HM Ha

3emJie, MOJISIPHOE CUSHUE

7.2

TexHuueckue YCTpOMCTBA: IIEKTPOCKOTI,
amIepmerp, BOJIETMETP,  pEOCTaT, CUETYHUK

BHCKTpH‘{CCKOﬁ 9HEPTHHU, SJICKTPOOCBCTUTCIILHLIC

npudopHI, HarpeBaTeNIbHbIE ANEKTPOIPUOOD]
(mpumepsl), INEKTPUUYECKUE IIpeI0OXpaHUTE
PIIEKTPOMArHuT, IEKTPOABUraTeNlb TOCTOSHHOTO

TOKa, reHepaToOp MOCTOAHHOTO TOKa
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KJIACC

Kon Kon
[IpoBepsieMbIE 3JIEMEHTHI COAEPKAHUS
paszzaena 3JIEMEHTA
MEXAHUYECKUE SABJIEHUA

Mexanuueckoe JIBWKEHHE.  MarepuanpHas

Touka. CucreMa oTcuéra

OTHOCUTENILHOCTh MEXaHUUECKOT'O JABUKCHUA

PaBHOMepHOE NPAMOJIMHEITHOE ABUKEHUE

Hep ABHOMCPHOC HpHMOHHHeﬁHOG JABUKCHHUC.

.CpCIIH?I?I U MI'HOBCHHAd CKOPOCThL TCJIa IIpU

HCPAaBHOMCPHOM JBUKCHUHA

Yckopenue. PaBHOyckOpeHHOE MPSIMOIMHEHHOE

IBUKEHUE

CsoOoanoe nagenue. Onertel [amuies

PaBHOMepHOC ABUKCHUC IO OKPYKHOCTH. HepI/IOI[

qaCToTa o6pa1ueHH;1. JIunelnas u YTJ10B4

ckopoctu.  LleHTpocTpemuTenbHOE

YCKOpEeHHUE

IlepBeiit 3akoH HproTOHA

Bropoii 3akoH HeroToHa

8.1

Tpernii 3akoH HproToHA

8.1

[IpuHIUI CynepIO3UIMHN CHI

8.1

Cuna ynpyroctu. 3akoH ['yka

8.1

Cuna TPCHUSA: CUJIa TPCHUA CKOJIbKCHUS, CHJIA

TPCHUS TOKOS, APYTUC BUJABI TDCHUA

8.1

Cuna TsDKeCTH | 3aKOH BCEMHUPHOI'O0 TATOTCHMUS.

YckopeHre cBOOOIHOTO MaeHUS

8.1

[Buxenue mnaner Bokpyr Connua. Ilepsas

IKOCMHYCCKas CKOpPOCTB. HesecomocTts )51

Heperpysku




PaBHOBecue MaTepualbHONW TOUKH. AOCOIIOTHO

8.1 TBEPIOE TENO
PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHON OCBhIO
8.1 BpamieHusa. Moment cuibl.  LleHTp
TSKECTH
g1 Nmnynbce Tena. M3menenne umnynbca. UMirysbse
| cusr
8.1 3axkoH coxpaHEHHUs UMITYJIbCA
8.2 PeakTuBHOE JBUKECHHE
8.2 Mexanuueckas paboTa U MOIIIHOCTh
29 PaGora cuin tsxecTH, ynpyroctH, TpeHusi. Cszb
"| sHepruu u paGotsI
2 [ToTennumanpHast SHEPTUs Tesa, MOAHSATOTO HaJ
"| moBepxHOCTBIO 3eMITH
8.2 IloreHuunanbHast SHEPTUs CHKATOM MPYKUHbI
29 Kunernueckas SHEPIHUs. Teopema
"| kuHeTHuecKoil SHeprum
8.2 3akoH coXpaHEHUs MEXaHUYECKON SHEPIUU

[IpakTuueckue pabOThI:

Omnpenenenne cpeHe CKOPOCTH CKOJIbXKEHUs OpyCK
MJIM  JIBMIKCHHA I[OapuKa 110 HaAKJIOHHON IIJIOCKOCTTY
OnpeneneHne YCKOpEHUs Tesla MpU paBHOYCKOPEHHO
AIBHUXEHUH 110 HaAKJIOHHOH MIOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU
P PaBHOYCKOPEHHOM JBM)KEHHU 0€3 HadaJbHO

CKOPOCTH.




[TpoBepka TUTIOTE3bI: ecnu np
[PaBHOYCKOPEHHOM JABM)XEHUU 0€3 HauaabHOU CKOPOCT|
IMYyTA OTHOCATCA KaK pPiIj HEUYETHBIX YuCCil, T
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJJUHAKOBBI.
Hccenenoanue 3aBUCUMOCTH CUJIBI TpPEHY
CKOJIb)KEHUSI OT CHJIbl HOPMAaJBbHOTO  JaBJICHU]
Onpenenenne KodPQPUIMEHTa TPEHHUS CKOJIBKCHU]
Onpenenenue >KECTKOCTH MpyXuHbl. OnpeneneHy
paboThl CHJIBI TPEHHsS] MpPHU PABHOMEPHOM JBH)KEHHU|
Tea MO0 TOPU3OHTANIBHOM MmoBepxHOCTH. OmnpeeneHy
paboThl CHJIBI YNPYTOCTH NpU TMOABEME Tpy3a
MCIIOJIb30BaHUEM HEMOBUKHOTO U MOABHXKHOTO

0JIOKOB

8.2

®u3nuecKkue SIBICHUS B IIpupoac: MPUIUBLI U OTJIMBE
VIBMOXKCHUC IIJIaHCT ComHeuHoM CHCTCMBI, PCAKTHUBH(
VIBHXKCHUC KHBBIX

OpraHu3mMoB

8.2

TexHuuecKre yCTpOUCTBa: CIIUIOMETP, AATYUKHU

MMOJIOKCHHS, PACCTOSHUA U YCKOPCHUS, PAKCThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebatensHoe JBUKCHHUE. OcHoBHBIE
OxapakTEepUCTUKHU KOJI€OaHUI: TEPHOJI, YacTOTa,

aMILTUTyAa

MaremaTnueckuii U TPYXVHHBIA MAasATHUKH.
9llpeBpamienrie SHEPrUM MpU KojeOaTeIbHOM

JBUKEHUU

3aryxarouiye KoJsieOaHus. Boinyxiennbie

koJsieOanus. Pe3onaHc

Mexanuueckue BOJIHEIL. CBoiicTBa

MEXaHHUYCCKUX BOJIH. HpO)IOJ'IBHBIe n

MOIICPCUYHBIC BOJIHBI. I[J]I/IHa BOJIHBI U CKOPOCTb

e€ pacnpocTpaHeHusa. MexaHuuecKue BOJHBI B

TBEPJIOM TeJle, CENCMUYECKUE BOJIHBI




3Byk. I'pomMkocTh U BbICOTa 3ByKa. OTpa)keHHE

3ByKa

Nudpa3Byk u yiabTpa3Byk

[IpakTuueckue paboThI:

Omnpenenenne 4YacToThl W Mepuoja KojeOaHH
MaTEMaTHYECKOT0 MasiTHUKA.

Onpenenenue 4YacTOThl U Iepuoaa  KosieGaHH
[PYXUHHOI'O MasiTHUKA

HccnenoBanne 3aBUCHMOCTH Tepuoja KojeOaHU|
[O/IBEIIEHHOTO K HUTH TIpy3a OT JJIUHBl HUT]
VccnenoBaHue 3aBUCMMOCTH Tepuoja KoJjebaHH
[PYXUHHOIO MasTHUKa OT Macchl rpy3a. [IpoBepK
HE3aBUCUMOCTH nepuoja Kosie0aHui rpy3
[IO/IBEILIEHHOTO K HUTH, OT MAacchl Ipy3a U KECTKOCT]
[PYKUHBL.

N3mepenune yckopeHusi CBOOOTHOTO MaICHHS

dusznueckue SBICHUSI B mpupoac: BOCIIPUATUC
3BYKOB JKNBOTHBIMU, 3CMIICTPSACCHUC,

celicMHUUeCKHe BOJIHBI, HYHaMH, 3XO

TexHnueckue YCTpOMCTBa: 9XO0JIOT,

HCITIOJIb30BAHUC YJIbTPA3BYKa B 6BITy U TCXHHUKC

10

OJIEKTPOMATHUTHOE I1OJIE 1 DJIEKTPOMAT'HUTHBIE

BOJIHbI

10

aﬂeKTpOMaFHI/ITHOC ITOJIC. 9JI€KTpOMaI‘HI/ITHBIe

BoJIHBI. CBOMCTBA SJICKTPOMArHuTHBIX BOJIH

10

[IIxana 37€KTPOMarHUTHHIX BOJIH

10

9HeKTpOMaFHI/ITHaﬂ npupoga CBCTA. CKOpOCTL

cBeTa. BotHOBBIE CBOIICTBA CBeTa

10

[IpakTuueckue paboThI:
W3ydeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C

[MOMOIIBI0 MOOUIIBHOTO TenedoHa




10

eficTBUE BUAMMOrO, YJIbTPaduOIETOBOIO

Ouznyeckue SBICHHUS B MPHUPOJAE: OMOIOTHYECK(

[PEHTTE€HOBCKOT'O

W3ITYYCHUI

10,

TexHnueckne y@[’pOﬁCTBﬁZ HCIIOJIb30BaHUE

OJICKTPOMArHMuTHBIX BOJIH IJIA COTOBOM CBSI3U

11

CBETOBGBIE ABJIEHUA

11

JlyueBast monens cBeta. Mictounuku cBera

11

[IpsimonuHeitHOE pacpocTpaHEeHHEe CBEeTa

11

Otpaxenue cpera. Ilnockoe 3epkano. 3akoH

OTpaXCHUA CBCTA

11

[penomnenue cBeTa. 3aKOH  IPEIOMIICHUS

cBeta. [Tonmnoe BHYTPCHHEC OTPAXXCHUC CBCTA

11

JIunza. Xox jiyyel B TuH3e

11

OnTrueckas CHUCTCEMA (bOToannapaTa,

MHKPOCKOIIa U TCJICCKOIIa

11

I'ma3 kak onTuueckasi cucTeMa. BHI/ISOPYKOCTB n

JATIbHO30PKOCTb

11

Paznoxenue 6emoro csera B crekTp. ONbITbI
Hpiotona. Crio’)keHHE CHEKTPalTbHBIX I[BETOB.

Hucnepcus ceera

11

[IpakTHyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH YIUIA OTPAKECHUS
CBETOBOTI'O JIy4a OT yIJIa MaJCHHUs.

N3yuenune XapaKTEPUCTHK N300paKeHUsI
[peaAMETa B INIOCKOM 3€pKalie.

HccnenoBanue 3aBUCUMOCTH yTJla IPEITOMIICHHS
CBETOBOI'O JIy4ya OT yrIjla NMaJeHUs Ha I'PaHUIC
«BO3J1yX — CTEKIION.

[Tonyuenue M300paXeHUH ¢ TOMOIIBIO
CcOOMparoIIe TUH3HI.

Onpenenenue (GOKyCHOrO  pacCTOsSHHS U

OTNITUYECKOMN CHIIBI COOMPAOIIEH JIMH3HI.




OmnBITHI 110 Pa3TI0KEHUIO OETIOTO CBETA B CIEKTP.
OnbITHl IO BOCHIPUATHIO LBETA MPEIMETOB IPU UX
HAOJII0ICHUH Yepe3 I[BETOBBIC (PUITBTPHI
duznueckue sBJIeHUs B npupoe: 3arMenust ConHia
" I.HYHBI, L[BETa TeJ, ONITUYECKUE SIBJICHUSI B aTMmocdey]
" (uBer Heba, pedpakmus,
pajayra, MUpax)
111 TexHuueckue YCTPOMCTBA: OYKHM, IIEPUCKOIL,
' dboToanmnapar, ONTUYECKHE CBETOBO/IbI
KBAHTOBBIE ABJIEHUA
= Omnbitel  Pesepdopna u mmanerapHas MoJenb
aroma. Moaens atoma bopa
. Hcnyckanve # TOIJIOLIEHUE CBETa ATOMOM.
| Kpanrer. Jluneituatsie CIIEKTPBI
. PannoakTuBHOCTS. Anbdpa, Oera- W TaMma-
' U3ITy4YEHUs
. Crpoenue atomHoro sapa. HyknoHHass mopnenb
| aromuoro anpa. M3oromsl
19 PannoaktrBHBIE MPEBPAILCHUA. [Tepuon
' noJtypacrnaja aTOMHBIX sJIEp
. SnepHbie peakuuu.  3aKOHBl  COXPAaHEHHUS
' 3apsi0BOTO ¥ MacCOBOTO YHUCE
. DHeprus cBsi3u aTOMHBIX sifep. CBsi3b Macchl U
' SHEPTUU
1 Peakuuu cunte3a u nenenus saep. MCTOUHUKH
| smeprum Connua u 388371
SAnepnas DHEPreTHKA. [eicTBue
12| paanoaKkTUBHBIX U3ITyYEHUH  HA  KUBBIC
OpraHUu3MBbI
[IpakTiueckue pabOTHI:
12.1) Habmonenue CIUIOIIHBIX M  JIMHEMYaThIX
CIIEKTPOB U3JIyYEHHUS.
HccnenoBanue TPEKOB: HM3MEPEHUE DSHEPIHH
YaCTHILIbI Mo  TOPMO3HOMY  nytd (1O




dotorpadusam).

W3mepenne paaroakTUBHOTO (oHa

dusnyeckue IBICHNS B IIpupoac: €CTECTBCHHBIM

paZlMOAKTUBHBIN GoH, KOCMHUYECKHE JIyuH,
12.1) pagmoakTuBHOE U3JIy4eHue IIPUPOIHBIX
MUHEPAJIOB, JeucTeue paZMOaKTUBHBIX
U3JIy4eHUH Ha OPraHU3M 4eI0BeKa
191 TexHuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHJVBHyaJIbHBIA O3UMETD, Kamepa Buiibcona




IPOBEPSIEMBIE HA OI'D 1O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA30OBAHUS

Kon nposepsiemor
TpeOOBaHUs

IIpoBepsiemble TpeGOBaHNsI K IPeJIMETHBIM pe3yJIbTaTaM
0a30BOr0 YPOBHSI 0CBOEHMSI OCHOBHOI 00pa30oBaTe/IbHOM
NMporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe ®I'OC

Ilonnmanue ponu  GU3MKM B HAyyHOW  KapTHUHE  MHUDJ
c(OpPMHPOBAHHOCTH 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOMU CBSI3
M II03HABa€MOCTH SIBJICHUN INPUPOIBI, O pOJU HKCIEPUMEHTA
¢usuke, o0 cucteMooOpasylomeld poiau (QU3MKA B Pa3BUTH
ECTECTBEHHbIX HAyK, TEXHUKH M TEXHOJOTHH, 00 3BOJIIONY
(u3NYeCKUX 3HAHUM U UX POJU B LIEJOCTHON €CTECTBEHHOHAYYHO|
KapTHUHE MHpa, O BKJIAJE POCCHUMCKUX M 3apyOEKHBIX YUEHBD
(u3MKOB B pa3BUTUE HAYKH, 00BsICHEHHE IIpoueccq
OKpYXKarollero  Mupa,

Pa3BUTHUEC TCXHUKHU U TEXHOJIOTHI

3HaHUsA O BHUJAX Marepuu (BEHIECTBO W TIOJIE), O JBIXKCHHH K4
crocobe CyIIecTBOBaHUS MaTepuu, 00 aTOMHO- MOIEKYISIPHQ
TEOPUH CTPOCHHUSI BEIIECTBA, O (U3UYECKON CYIIHOCTU SIBIICHU
OpUpPOAbl  (MEXaHWYECKHX, TEIUIOBBIX, OJJIEKTPOMArHUTHBIX
KBAHTOBBIX); YMEHHUE pa3IUYaTh SBIECHUA TI0 ONHCAHUIO U
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMNBITOB, JEMOHCTPUPYIOIIH
maHHoe (U3MYECKOE SBJICHHE; YMEHHE paclio3HaBaTh MPOSBIICHY
M3YYCHHBIX (PU3UYECKHX SIBICHUI B OKPYXAlOIIEeM MHUPE, BBIIEIS
WX CYIICCTBEHHBIE

CBO¥CTBa (TIPU3HAKN)

BJ'IaI[eHI/Ie OCHOBaMH MOHSITHMHOTO arrapara U CHUMBOJIIHMYCCKOI
MI3bIKa (1)I/ISI/IKI/I M HUCIIOJIB30BAHUEC UX I PCUHICHUA yqe6HBIX 3a4af
YMCHUC XapaKTCPpHU30BaATb CBOICTBA

TCI, (bHSI/I'—IGCKI/Ie SABJICHUS n IMPpOLECCHhI, HCIIOJIB3YA

(bYHIIaMeHTaJ'IBHBIC 1 SMITUPUYICCKHUEC 3aKOHBL

YMeHue ONMCHIBaTh HN3YUYCHHBIC CBOICTBA TE€I U (I)I/I3I/I‘-ICCKI/IG

SABJICHUS, UCIIOJIB3Y S (bI/IBI/I‘-IeCKI/IC BCIIMYMHBI




Brnagenne ocHOBaMHM METOAOB HAy4YyHOrO IIO3HAHUS C Y4€TO
COOJTIOICHHsT TIpaBUJI O€301TacCHOTO TpyAa: HaOMroAeHuEe (PU3nUYecKy
SIBJICHU :

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBK
13 TaHHOTO Habopa 000pYAOBaHUS MO WHCTPYKIUHU, OMUCHIBATH X(
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, (POPMYIUPOBATH BHIBOIBL;

MPOBEJICHUE TMPSAMBIX W KOCBCHHBIX W3MEPEHHHA (U3HUYECKH
BEJIMYMH: YMEHHE IUIAHUPOBAaTh M3MEPEHHUS, CaMOCTOATEIbH
COOMpaTh  DKCIEPHUMEHTAIFHYIO  YCTaHOBKY 10  HHCTPYKILHI
BHIUMCIIATh 3HAUEHUE BEIUYMHBI U aHAJIM3UPOBATH IOJYYEHHB
pe3yiapTaThl € Y4Y4ETOM 3aJaHHOM IIOIPELIHOCTH  PE3YyJbTaTd
M3MEPEHUI;

MPOBEICHNE HECIOXXHBIX OKCIIEPUMEHTAIBHBIX  HCCIIETOBaHHI
CaMOCTOSITENIbHO  COOMpaTh AKCIEPUMEHTAIBHYIO  YCTAaHOBKY
MPOBOJIUTH  HWCCIENOBAaHME IO  WHCTPYKIMH,  MPEICTABIIAT
MOJTy4eHHbIE 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B BHJIE TAOJIHUIL
rpavKOB, YYUTBIBATH IOTPEIIHOCTH, JeJaTh

BBIBOJIBI 11O PE3YyJIbTaTaM UCCICAOBAHUA

[lonnmanue  XapakTepHBIX CBOMCTB  (PU3MYECKHX  Mojeje
(MaTepuasibHasi TOYKa, aOCOJIIOTHO TBEPJOE TEJNO, MOJEIN CTPOEHHU
ra3oB, JKUJKOCTEM M TBEPABIX TeJ, IUIAHETapHAas MOJEIb aTOMj
HYKJIOHHAsi MOJIEJIb AaTOMHOTO $iipa) U YMEHHE

MNPUMCHATH UX JJIA 00BSICHEHHS (I)I/I3I/I‘{eCKI/IX mponecccoB

YMeHue oOBSCHATh (pU3MUYECKHE MPOLECCHl U CBOWCTBA Tel, B TO
YUCIE W B KOHTEKCTE CHTyallUld IPAKTUKO- OPUEHTUPOBAHHO]
XapaKTepa, B YaCTHOCTH, BBIABIIATH IPUYUHHO-CIIEICTBEHHBIE CBA3U
CTPOUTh OOBSCHEHHUE C OMOpPOW  Ha  M3YYEHHbIE  CBOWCTE
(bu3nUecKux SIBICHUH,

(bmnqecm/le 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCIIN

Ymenue pemath pacuétHble 3agaun (Ha ©Oaze 2 — 3




ypaBHEHHUI), HCHOJIB3Ys] 3aKOHbI M (OPMYJIbI, CBSI3bIBAIOIIY
(bu3znyecKkue BEITUYMHBI, B YACTHOCTH, 3alUCBHIBATH KPATKOE YCIIOBY
3aJjaud, BBISBISATh HEAOCTAIONINE JaHHBIC, BBIOMPATH 3aKOHBI
dbopMyinibl, HeoOXonuMMmble JUIsi €€ pElIeHHs, HCIOJIb30BaT
CIIpaBOYHbIC  JaHHBIC, [MPOBOJAUTH  pacuy€Tbl U  OLICHUBAT
PEATUCTUYHOCTh TOJYYEHHOTO 3HAueHUs (U3UYECKOM BEIMUYMHE
YMEHHE OIpPEACNATh Pa3MEPHOCTD

(bu3nUuecKoil BETUYHHBI, TOTYYSCHHON MPU PEUICHUH 3a/1a41

YMeHHne XapakTepu30oBaTh NPUHIMUIBI JACHUCTBUS TEXHUYECKH
YCTPOMCTB, B TOM 4YHUCJE€ OBITOBBIX MPHOOPOB, U MPOMBIIIICHHB]
TEXHOJIOTMYECKUX MPOILIECCOB MO UX OMUCAHUIO, HCIOIB3Yys 3HAHY
0 cBolicTBax (HU3MUYECKUX

SBJICHUI ¥ HEOOXOAMMBIEe (PU3NIECKHE 3aKOHOMEPHOCTH

10

YMeHHne WCIOoNb30BaTh 3HAHUS O (PU3MUYECKUX SBICHUSX
[OBCEHEBHON JKM3HM s obOecriedeHuss OE30MaCHOCTH I
oOpamieHUd ¢ OBITOBBIMM ~ IpubopaMu U TEXHUYECKUM
YCTPOHCTBAMM, COXPAaHEHMsI 3J0pOBbS M COOJIOACHUS HOpP
PKOJIOTMYECKOTO IOBEACHUS B OKpYXarouled cpeje; MOHUMAaHY
HEOOXOMMOCTH TPUMEHEHUS JOCTHXKEHUH (U3UKU
TEXHOJIOT Uil Ui palroHaIbHOTO

IpUPOAOIIOJIb30BAHUA

11

OneIT mTOWCKa, MpeoOpa3oBaHUs W MPEACTaBICHUS HHPOpPMAIH
(bU3UYECKOTO COJEPKaHUSI C HCIOJIB30BaHHUEM HH(POPMAIIMOHH(
KOMMYHUKATUBHBIX TE€XHOJOTMH; YMEHHUE OLIEHHBATh JOCTOBEPHOCT
MOJIydeHHOW WHGOPMAIlMM Ha OCHOBE MMEIONIUXCS 3HAHUM
ITOTIOJIHUTENBHBIX ~ MCTOYHUKOB; YMEHHME  HCIOJIb30BaTh I
BBITIOJIHCHUH YYEOHBIX 3aJaHUl HAyYHO-TIOMYJIAPHYIO JIUTEPATY[
(bU3UYECKOTO COJepKaHUs, CIPABOYHbIE MAaTE€PHANIbI, PECYPCHI CET|
Nutepuer; BiageHue 0a30BBIMU  HaBBIKAMH  MPEOOpa3oBaHY
uH(pOpMalMd W3 OIHOW 3HAKOBOW CHUCTEMBI B JPYTyl; yMEHH
CO371aBaTb COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIICHHUS H
OCHOBE

I/IH(bepMaI_[I/II/I 13 HECKOJIBKUX UCTOYHHNKOB




HEPEYEHDb JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon IIpoBepsieMblii 3J1eMeHT COePKRAHUS
1 MEXAHUWUYECKUE SABJIEHUA

11 MexaHndeckoe JABHKCHUC. MaTepHaanaﬂ Touka. CucTeMa OTCUETa.

OTHOCUTENBHOCTh JABUKCHUA

PaBHOMepHOE M HepaBHOMepHOe JBUXeHHE. CpenHsisi CKOpOCTb.

1.2 dopMya 71 BBIYUCICHUS CpEHEN CKOPOCTH: V = S/t

PaBHOMepHOG HpﬂMOJ’II’IHGﬁHOG JABUXKCHUC. 3aBUCHMOCTD KOOpAWHATHI TCJ]

OT BPEMCHH B CJIy4a€ paBHOMCECPHOT'O HpHMOHHHCﬁHOFO JABHMOXKXCHUA:

x(?)=x, +vt
1.3
I'padpukn 3aBUCHUMOCTH OT BpEMEHM Ul MPOEKLUUH CKOPOCTH, IMPOEKLY]
[EpEMEIEHHs, IIyTH, KOOPAMHATHI IIPM PABHOMEPHOM IPSAMOJIMHEHHO
NIBUOKCHUU
3aBUCHMOCTh KOOPJMHATHI T€JIa OT BPEMEHHU B CIy4ae PaBHOYCKOPEHHOT]
MPAMOJIMHEHOTO IBUKCHUS:
2
Si()=vo, *t+ay* 5
@opMmyIbl Ul TPOEKIUH NIEPEMEIIEHHS, TIPOEKIIMH CKOPOCTH M IPOEKLH]
YCKOPEHHs IPU PaBHOYCKOPEHHOM IPSMOJIMHEHHOM JBHKCHHH:
s, ()=vy,t+a,- £, )
1.4 2
v )=y, +a,-t,
a,(f)=canst,
Uy, — Uy, =2a,s,

2x
Fpa(bm(n 3aBUCHUMOCTHU OT BPEMCHHU IJId MPOCKIUH YCKOPCHUSA, MPOCKIY
CKOPOCTH, MNPOCKIHU NECPCMCHICHUSA, KOOPAHWHATLI IMPU PABHOYCKOPCHHO

HpﬂMOJ’IHHCﬁHOM JABMXKXCHUU




CBoOoanoe mamenue. @opMyIibl, OMMMCHIBAIOIINE CBOOOIHOE MMa/ICHUE TeJl

M0 BEPTHUKAIU (I[BI/I}KCHI/IG TEJIa BHU3 UJIM BBEPX OTHOCUTEIILHO ITOBEPXHOCT]

1.5 3emin). ['paduku 3aBHUCHMOCTH OT BpEMEHH Ui MPOCKIUH YCKOPEHH]
[IPOEKIIMA CKOPOCTH M KOOPIMHATBHI IIpU
CBOOOHOM TaJICHUH TeJla 110 BEPTUKAIH
CkopocTh paBHOMEPHOI'O ABM)KEHHS Teja N0 OKpyxHocTu. HampaBieHu
CKOPOCTH.
®opmyna 1Ji BBIYUCIEHUS CKOPOCTU YEPE3 PAIUYC OKPY>KHOCTH U IIEPUO
oOpareHus:
2R
U=
T
LlenTpocTpeMuTensHOE YCKOPEHHE. Hanpasnenue
LEHTPOCTPEMUTENBHOIO yCKOpeHUs. PopMyiia 1Jis BBIUUCICHUS YCKOPEHUS
1.6
2
e v
“ R
dopmyiia, CBA3BIBAIONIAS IEPUOJI M YACTOTY OOpaICHHUS:
V= L
Y &
Macca. [InotHocTe  BemectBa. DopMyna and  BBIYHACICHUS
MJIOTHOCTH:
1.7 =1k
V
1.8 Cuna — BekTopHas gusnueckas BenuunHa. CloskeHHe CHI
1.9 SABnenune unepuuu. [lepsslii 3axkoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10

COHaHpaBHeHHOCTB BCKTOpA YCKOPCHUSA TCJIa U BEKTOPA CUJIBI,

ITEWCTBYIOLLEH HA TEIO

1.1

Bzaumopeinicteue ten. Tpernit 3akoH HerotoHa:

Fy y=-F




1.1

Tpenue nokos u TpeHUe CKOJbXeHUs. Popmyna s BBIYUCICHUS

MOAYJIA CHUJIbI TPCHUSA CKOJILKCHUSA!

Fo=n-N

1.1

Hedopmarus tena. Ynpyrue u Heynpyrue aedopmanmu. 3aKoH

yrnpyroii aedopmarun (3akoH ['yka):

F=k-Al

1.1

BCCMI/IpHOG TATOTCHHUE. 3aKOH BCCMHPHOI'O TATOTCHUA:

My - M4
R
Cuna TspkecTH. Y CKOpeHHe CBOOOHOTO TIaICHUSI.
®dopMyna [l BEIYUCICHUS CUJIbI TSHXKECTU BOJU3M MOBEPXHOCTH 3E€MIIY
F =mg.
JBrxenue rianet Bokpyr Counnia. [lepBast kocMudeckasi CKOPOCTb.

HesecomocTts n MEepErpys3Kkunu

1.1

Nmmynse Tena — BekTopHas pu3nvecKas BeJIMIrHa.
p=mvo

Nmnynse cucremsl Ten. Mi3menenne umiynbca. IMImyibc CHb

1.1

3aKkoH COXPAaHCHUS UMITYJIbCA JJIA 3aMKHYTOI\/JI CUCTEMBI TCII:
D=myU; +m,U, =const

PeaxkTnBHOE IBIKEHIE

1.1

Mexanunueckas padota. @opmyiia 17151 BHIUUCIEHUS paOOThI CUJIBL:

A=Fsocosc

Mexannuyeckast MOIIIHOCTh:




1.1

Kunernueckas u IMOTCHIHMAJIbHAsA SOHCPIUs. CDopMyna JJI1 BBIYMCIICHUS

KUHESTHICCKOMN OHEPIUu:

2
muv~
Tl

K

TeopeMa o0 kuHeTH4eCcKOM dHeprun. Popmyria i BBIYUCICHUS
[OTEHLIUAJIbHOW YHEPTUH TeJa, OJAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.1

Mexanuueckas QHCPIusi:
E=E,+E,

3aKoH COXpaHCHHA MEXaHU4YeCKOM OHCPIuu. (DOPMYJ'Ia JJIA 3aKOHa
COXpaHCHUA MEXaHU4YeCKOH 9HEPIHUU B OTCYTCTBHUEC CUJI TPCHUA: E = const.

[IpeBpamieHne MEXaHUYECKOW SHEPIUU IIPU HAJTMYUU CUJIBI TPEHUS.

1.2

[IpocThlie MeXaHU3MBI. «30J10TOE MPABHUIIO» MEXaHUKH. Peraar. MomeHT
cwibsl: M - Fl.

VYcioBre paBHOBECHS pblyara:
M +M, +..=0
[ToxBwxHbIM 1 HenoaABMKHBIN O6510Ku. KITJ[ mpocThix MexaHU3MOB,

= Anonessa
Asarpaqemaz

1.2

JlaBiieHue TBEpOTO TENA.

®opMya 11 BBIYUCICHHS JaBIECHUs TBEPAOTO Tema:

.
p_'Sv'

JaBnenwue raza. ATMocdepHoe aaBieHue. [ HapocTaTHUECKOE AaBICHHE

BHYTPH )KUJKOCTH. d)opMyna JJId BEIYUCIICHUSA OaBJICHUS BHYTPH XUJAKOCTH

p=pgh+p_,




1.2

3axoH [lackans. I'mapaBnudeckuii mpecc

1.2

3akon Apxumena. dopmyna i onpeneneHUs BBITAIKUBAIONIEH CHIIb]

HeﬁCTByI'OHleﬁ Ha T€lJIO, HOpr)KéHHOC B XKUJAKOCTb HJIM I'a3.
Fag. =P8V

Vcaosue nnaBanus tena. [InaBanme CYAO0B U BO3J1yXOILIaBaAHUC

1.2

MexaHndeckue KoJIeOaHHS. AMHJ'II/ITy,Z[a, nepuoJ u 4acTroTa

Kosiebanuii. Dopmyiia, CBA3BIBAIOIIAS YACTOTY U MEPHOJ] KOJIeOaAHHIA:

1.2

MareMaTtnueckuil U IPYKUHHBIA MasTHUKU. [IpeBpaluenue sHepruu

Ipu Kose0aTeIbHOM JBUKCHHUN

1.2

3aTYXaIOH_II/Ie KoJIEOaHHSL. BBIHY)I(IIGHHLIC Kosiebanus. Pe3onanc

1.2

MexaHHU4YeCcKHe BOJIHBI. HponoanHe M IOIICPCYHLIC BOJIHBI. I[J'II/IHa

BOJIHBI U CKOPOCTBb PACTIPOCTPAHCHU A BOJIHBI:

A=p~T

1.2

3Byk. I'poMKoCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha

rpanue 1Byx cpea. Mudpa3Byk u yabTpa3Byk

1.2

IIpakmuyeckue pabomvi

HN3mepenne cpenHed TJIOTHOCTHM — BEHIECTBA; APXUMEIOBOW  CHUJIH
PKECTKOCTU TPYKUHBI; KOOPPUIUEHTa TPEHUS CKOJIbKEHUS; paOOThl CHIT
TPEHMsI, CHUJIbl YOPYTOCTH; CpEOHEH CKOpOCTH JBMXKEHUS Opycka 1
HaKJIOHHOM IUIOCKOCTH; YCKOpEHHsI OpycKa NpH JABMKEHMM IO HAKJIOHHO
TUIOCKOCTH; 4YacTOThl M IEepHuoja KojeOaHHH MaTeMaTHYeCKOro MasTHUK
YacTOThl W TepHoja KoleOaHWH MpPYKMHHOTO MAasTHUKA; MOMEHTa CHIIR
MEMCTBYIOIIEr0 Ha pblyar; paboTbl  CHUJIBI  YNPYrOCTHM HPU  HOIBEM

rpy3a ¢ MOMOIIBIO




HEMOJBI)KHOI0 0JI0Ka; paboThl CHIIBI YNPYTOCTH INPH MOIBEME Tpy3a

[OMOILBIO TOJIBHXKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOU CHITBI OT 00BEMA MOTPYKEHHO
YacTU TeJda U OT IUIOTHOCTU JKUAKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOIIIE
CHJIBI OT MACChl TCJIa; CHUJIbI TPCHHA CKOJIBXKCHHSA OT CHUJIbI HOPMAJIBbHOI
NABJICHUs. U OT pOJA IOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HUKAIOIIEH

Npy>XWHE, OT CTENeHH IedopMaluu MPYKUHBI; YCKOPEHUs: OpycKa OT yrJ]
HAKJIOHA HaIpaBJsIOLIeH; mepuoja (4acToThl) KojeOaHMM HUTSIHOI
MasATHUKA OT MJIMHBI HUTH; IICpHUOOA KOJIeOaHNH NPYKUHHOTO MadTHHKA Q
Macchl Ipy3a U KECTKOCTH IPYXKUHBI, HCCIEIOBAaHUE HE3aBUCUMOCT
rnepuoaa Kojie0aHuii HATSHOTO MasATHHKA OT MacCChl

rpy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

1.3

Qusuueckue s61eHuUs 6 npupode. TIPUMEPHl JABWKEHHS C Pa3IUYHbIM
CKOPOCTSIMH B JKMBOW M HEKHUBOW IPUPOJE, ACUCTBUE CHUIIBI TPEHUS
[IPUPOJE M TEXHHUKE, IPUIUBBI U OTJIMBBI, JIBHKEHUE IIaHeT COJHEYHO
CHUCTEMBI, PEAaKTUBHOE JBWXCHUE >KMBBIX OpPraHW3MOB, pblYaru B TeEJl
YeJIOBEKa, BIUSHHE aTMOC(EpHOro JaBJIEHUS Ha JKUBOW OpraHus\
M1aBaHUE PbIO, BOCIPUSTHE 3BYKOB >KMBOTHBIMH,

3CMJICTPACCHUC, celicMU4UecKue BOJIHBI, IYHAMH, 3XO

1.3

Texnuueckue ycmpoticmea: CIUIOMETP, NATUYUKHU TOJIOKEHUS, PACCTOSHH
M YCKOPEHUs, TUHAMOMETp, MOJLIMITHUKHN, PAKEThI, pblYar, MOJABUKHBIN
HGHOI[BI/I)KHBII\/JI 6J'IOKI/I, HAaKJIOHHAsA IMJIOCKOCTb, NIPOCTBIC MCXaHU3MBI B 6BITI
COOOIIAOIIMECS COCY/IbI, YCTPOHCTBO BOJONPOBOA, TUAPABINYECKHIA Mpec
MaHOMETpP, 0apoMeTp, BHICOTOMEpP, MOPIIHEBOM HACOC, apeoMETpP, IXOJO
MCIIOJIb30BaHUE

yJIBTpa3ByKa B ObITY U TEXHUKE

TEIUIOBBIE ABJIEHUA

OCHOBHBIE MOJIOKEHUST  MOJIEKYJISIPHO-KUHETHYECKOU TEOpUU
CTpoeHHusl BemecTBa. Mojienu TBEPIOTO, KUJIKOTO U Tra3000pa3HOTO

cocTostHU BeniecTBa. Kpucrammnueckue u aMmopgHBIE Tena

I[BI/I)KCHI/IG JacTul BCHICCTBA. CBs3b CKOPOCTH ABHKCHUSA YaCTHUILl C

Temneparypoil. BpoynoBckoe nBuxenue, Tupdysus

CMauuBaHue U KalMWJUJTSIPHBIC ABJICHUA

o]

TennoBoe pacImpCHUC U CKATHUC




TermoBoe paBHOBECHE

Buytpennsis sneprus. PaGora u Temomepernada Kak CIOCOOBI

W3MEHEHUS BHYTPEHHEH SHEPrUU

BI/II[BI TCIionepeaavyu: TCIIONpOBOJHOCTb, KOHBCKIMA, U3TTYUCHHUC

HarpeBaHHe n OXJIaXXACHUC TCII. KonndecTBO TENIOTEHL. YI[GJ'IBHaH

TEeIIOEMKOCTD:

O=cm(t,—t,)

3aKOH COXpaHEHMsI SHEPruu B TEIJIOBBIX Ipolieccax. YpaBHEHUE

TEIJI0BOro OajgaHca:

0+0, +..=0

2.1

I/IcnapeHHe 1 KOHACHCALlHA. HN3MmeHeHue BHYTpeHHeﬁ OHCPIUH B IIPOLECC(
HMCIIApCHHUA W KOHACHCAIIUU. Kunenue KHUAKOCTH. yI[CJII:Haﬂ TCIIOT

napooOpa3oBanus: L = O/m

2.1

BnaxnocTs Bo3yxa

IInaBnenue u KpucCTallin3anui. HN3meHeHue BHYTpeHHeﬁ OHCPI'uH IIpU

MJIABJICHUU U KpUCTAJJIM3allN. yI[CJ'II)Hafl TCIIJIOTA I1JIaBJICHUA !

21 . O
m
BuyTpennss SHEprus CropaHusl TOIUIMBA. YJelbHasg TeIJoTa
2.lcropanus TornmuBa: ¢ = QO/m

21 ITpuHnUIIEI pabotsl TeruoBbiX apurarenedl. KIIJ[  TemoBoro
JBUTATENS
51 IIpakmuyeckue pabomvi

I/I3MepeHI/IC yHeHLHOﬁ TEINIOEMKOCTH METaLINYECKOTO HUJIMHAPA,




KOJMYECTBA TEIJIOThI, MOJYyYEHHOTrO BOJOW KOMHATHOH TeMmeparyp
(bUKCUPOBAaHHONM MacChl, B KOTOPYIO OIyIIEH HarpeTbli LHUIUHAJ
KOJMYECTBA TEIJIOTHI, OTJAAHHOTO HArpeThIM LUJIUHAPOM, MOCJE OIyCKaHH
€ro B BOJy KOMHAaTHOM TeMIEpaTypbl; OTHOCUTEIHHON BIAKHOCTH BO3JyXi
YACJIBHOW  TEIUJIOTHI  IUIaBlieHUs Jpaa. VccinegoBaHue  M3MEHEHH
TEeMIEpaTypbl BOJBI IMPHU Pa3IUYHBIX YCIOBUSAX; SBIIEHUS TEIIOOOMEH
MpU CMEIIUBAHUU XOJOJHON U

ropsiueii BObl; Iporecca UCrnapeHus

Dusuueckue AGIEHUS 8 npupode.‘ IMOBCPXHOCTHOC  HATSIXKCHUC

KAalIUJUIAPHBIC SABJIICHHA B IPUPOAC, KPHUCTAIbI B IIPUPOAC, H3IIYUCHH

216 ConHila, 3amep3aHue BOJOEMOB, MOpPCKHE OpH3bI;
o0Opa3oBaHHe POCHI, TyMaHa, UHesl, CHera
Texnuueckue ycmpoticmea: KalWUISAPbl, MPHUMEPbl  HCIOJIb30BAHN
517 KPUCTAJIJIOB, JUAKOCTHBIM TEpMOMETp, JaT4YUK TEMIIEpaTypbl, TEPMO
' CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETPBI, IICUXPOMETD,
napoBasi TypOHMHa, IBUTATENIb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanus Te. /[Ba BUa 3JIeKTpUUECKUX 3aps10B
32 B3aumoneiictBue 3apsokeHHbIX Teql. 3akoH Kynona
3.3 3aKOH COXPAaHEHHUs AIEKTPUUYECKOTO 3apsaaa
DJeKTpuIecKoe noje. HanpskEHHOCT  AMEKTPUYECKOro  TOJISL.
34 [TpyHIMI CyNepHo3ULUU DJIEKTPUYECKUX Tojel (Ha KauyeCTBEHHOM
YpOBHE)
15 Hocurenu anextpuueckux 3apsaaoB. JleficTBUE IIEKTPUYECKOTO MO
' Ha 3JIeKTpruecKue 3apsabl. [[poBOIHUKY U AUAIEKTPUKU
[TocTostHHBIN AneKkTpUUecKuid TOK. JleWCcTBuUs 3nekTpuueckoro Toka. Curl
Toka. Hanpsoxenue.
3.6 I=q/t, U=A4/4
DIIEKTpUYECKOE COMNPOTHUBIICHNE. VYaenbHOoe  BIEKTPUYECKOE
3.7 CONPOTHBIICHUE:
R =pl/S

3axon Oma 1u1g yyacTka anekrpudeckoit nenu: [ = U/R




HOCHGHOB&TGHLHOC COCAUHCHUC ITPOBOIHUKOB!

I,=I,: U=U,+U,: R=R +R,

39 [TapannensHOE coeTMHEHKE TPOBOIHUKOB PABHOTO COMTPOTUBIICHHUS:
U =Up I=5+I; R="2,
CwmeniaHHble COEIMHEHUS TIPOBOIHUKOB
110 PaboTa u MmomHOCTE 251ekTpuueckoro Toka. 4 = Ult, P = Ul
3akoH [[xxoyins — Jlenua:
2
3.11 O=I"-R-t
310 OnbiT Opcrena. MarHUTHOE TOJIE MPSIMOTO MPOBOJAHUKA C TOKOM.
. JIvHMM MarHUTHOM MHIYKUWH
113 Maraurtnoe Mojie  IIOCTOSHHOTO  MarLmra. B3amMmopeicTBre
' MOCTOSIHHBIX MarHUTOB
3.14 JlelicTBMEe MarHUTHOTO MOJISI HA TPOBOAHUK C TOKOM
115 OneiTel @apajes. SIBneHue 31eKTpoMarHuTHOM nHAYKIuK. [IpaBuio
' Jlenna
Ipaxmuueckue pabomoi
N3mepenue 31eKTpuyecKoro CONpOTUBIICHHS PE3UCTOPA; MOIIIHOCTH
PIEKTPUYECKOTO TOKA; PAOOTHI SJIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TPOBOTHUKE
316 (pe3ucTopsl, TaMIOYKa), OT HAMPSHKEHUS Ha KOHIIAX TPOBOJHUKA;
' 3aBUCUMOCTH COTPOTUBIICHUS OT IJTUHBI MPOBOAHKKA, TUIOMIAIN €T0
MONEPEUYHOI0 CEYEHUS U yIETbHOTO CONPOTUBIICHUS.
[IpoBepka mpaBuia isi  DJIEKTPUUECKOTO HANPSDKEHHUS  TIpU
MOCJIeI0BATEILHOM COCIMHEHUH MPOBOAHUKOB; TTpaBUJIa JIs1 CHUJIBI
PIEKTPUYECKOTO TOKA MPH MapaJieIbHOM COSTMHEHUH MPOBOJHIUKOB
(pe3ucTophl U JTaMITOUKa)
Qu3zuueckue s61eHUs 8 npupode: YEKTPUIECKHE IBIeHUs B aTMochepe,
317 PIIEKTPUIECTBO KUBBIX OPTAaHU3MOB, MAarHUTHOE TT0JIe 3eMiTu, apend

MMOJIFOCOB, POJIb MATHUTHOI'O IIOJIA JIsI JKU3HU Ha

3emiie, MOJISIPHOE CHUSHUE




Texnuueckue ycmpoiicmea: dIEKTPOCKOI, aMIIEPMETP, BOJIILTMETP, PEOCTA

CUETYMK DJIGKTPUYECKOW HOHEPruM, SJICKTPOOCBETUTENbHBIE MPUOOPK

3.1lnarpeBarenbHbIE AJIEKTPONIPUOOPHI (npumepsr), IIEKTPUYECKY

peOXpaHUTENH, AJIEKTPOMArHur,
AJIEKTPOABUIaTENb ITIOCTOSHHOTO TOKA, TEHEPATOP ITOCTOSHHOTO TOKa

3.1 OnextpoMarHuTHble BOJHBIL. [1Ikana 371€KTpOMarHUTHBIX BOJH

3.2 JlyueBas mozeinb cBeta. [IpsMosinHeliHOe pacipoCTpaHEHUE CBETA

3.2 3akoH oTpaxeHus ceta. [1mockoe 3epkaio

3.2 IlpenomsieHue cBeta. 3aKOH MPEJIOMIICHHUS CBETA

3.2 Hducnepcus cBera

34 JIun3a. Xon uyuer B JmH3e. DOKyCHOE pPacCTOSHUE JIMH3BIL.

| Onrnueckast cuma muassr: D = 1/F
3.2 I'ma3 kak onTudeckas cucrema. OntTuyeckue npudopbl

3.2

Ipaxmuueckue pabomvi

WN3mepenne oONTHYECKOW CHIIBI  COOMpAromiell  JWH3BL, (OKYCHOT|
paccTosiHus coOuparomeid JUMH3bI (110 CBOKMCTBY pPaBEHCTBA pa3Mepd
npeaMeTa U H300pakeHus1, KOTAa MPEeIMET PacIiONIOKEH B IBOMHOM (oKyce
MoKa3arteJsi MPEeIOMIICHHS CTEeKIIA.

HccnenoBanne cBolcTBa H300pa)X€HUs, IOJIYYEHHOIO C IIOMOIIb]
coOuparoield JMH3bl; U3MEHEHUsI (POKYCHOTO PAcCTOSHUS JABYX CIIOKECHHB]
UTHH3; 3aBUCHMOCTH YTJIa TIPEJIOMIICHHS] CBETOBOTO JIy4ya

OT yTI'JIa MaICHUA HA I'PaHUIC «BO3AYX — CTCKIIO»

3.2

Qusuueckue snenus 6 npupooe: 3armenust ConHua u JlyHsl, 11BeTa Tel,
ONTUYECKUE SIBIEHUS B aTtMocdepe (uBerT Heba, pedpakuus,

paayra, MUpax)

3.2

Texnuueckue ycmpoticmea:  O4KH, TepHcKom,  (oroamnmapar,

OIITUYCCKHUEC CBETOBO/bI

KBAHTOBBIE ABJIEHUA

PamnoakTHBHOCTS. Anbda-, Oera-, ramma-uznyudeHws. Peakiuu

anbda-u Oera-pacmanga

OneiTel Pesepdopna mo paccesHuto anbda-yactuil. [lnanerapnas

MOACIIb aTOMa

CocraB aromHoro siapa. M3oromsl

[Tepuon monypacnana aTOMHBIX siIEp




SnepHble peakuuy. 3aKOHbI COXPAHEHHs 3apsi0BOIO M MaccOBOTO

YHUCCII

Qusuueckue s61eHUs 6 npupooe: €CTECTBEHHBbIH paaMOaKTHBHBIN (ol
KOCMUYECKHE Jy4Yd, PaJMOaKTUBHOE H3JIy4CHHE IPHUPOJHBIX MHHEPAIO]
NIEHCTBUE PAJUOAKTUBHBIX M3JIyYCHHM HAa OpraHusM

YCJIOBCKa

Texnuueckue ycmpoticmea:  CIIEKTPOCKOI,  WHAMBHYaJIbHbBIN

NO3UMETp, Kamepa BuiibcoHa, siaepHas sHepreTuka




YYEBHO-METOJINYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI IS VUEHUKA

o ®dusuka: 7-i kiacc: 6a30BbIN ypOBEHb: YUCOHUK; 3-€ U3AaHUE,
nepepaboranHoe [leppimkun .M., iBanoB A.U. AkiimonepHoe o011ecTBO
«M3marensctBo «IIpocBemenue»

o ®dusuka: 8- kiacc: 6a30BbIN YpPOBEHB: YUCOHUK; 3-€ U3AaHUE,
nepepadotanHoe [leppimkun .M., IBanoB A.M. AkiimonepHoe o0IIeCTBO
«M3narenserBo «lIpocBemenne»

o ®dusuka: 9-it kiacc: 6a30BbIN ypPOBEHB: YUCOHUK; 3-€ U3AaHUE,
nepepadotanHoe [leppiikun .M., I'yrhuk E.M., BanoB A.U. u np.

AxmmonepHoe o6miectBo «M3narenscTBo «IIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPChHI U PECYPCbBI CETU

HUHTEPHET
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