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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 0O0IIero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TMOJIOKEHMM M TpeOOBaHUU K Pe3ysibTaTaM OCBOCHHS Ha
06a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MpPOTpamMMbl, MPEICTaBICHHBIX B
dI'OC 00O, a takxe ¢ yu4€ToM penepanbHOil paboueld MporpaMMbl BOCIUTAHUS U
Konnenmmu npenogaBanust yueoHoro npeamera « Dusznkay.

Copnepxkanue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (QopMUpOBaHUE
€CTECTBEHHO-HAYYHON TPaMOTHOCTH OOYYaIOIIUXCS W OpPraHu3alfio H3y4YeHUs
¢u3MKN Ha AEATeTbHOCTHOW OCHOBE. B mporpamme mo (u3MKe YYUTHIBAIOTCA
BO3MOXXHOCTH y4yeOHOro mpenmera B peanusauuu TpedoBanuit ®I'OC OO0
TUTAHUPYEMBIM JTUYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX IPEIMETOB Ha YPOBHE
OCHOBHOT'O 00IIIETO 00pa30BaHMS.

[TporpamMma mo (u3HKe ycTaHaBIUBAET paclpesesieHne yueOHOro MaTepuana
1o rojiaMm o0ydeHus (1o Kjaccam), npejaracT NTpUMEpPHYIO MOCIeA0BaATEILHOCTh
M3YYCHHUS TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHs MPEIMETHOTO COJEp>KaHUS U
yuéTe BO3PACTHBIX 0COOCHHOCTEN 00YyJarOITNXCS.

[TporpamMma mo ¢usuke pa3zpaboTaHa ¢ LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHUU paboUueii MpOrpaMMBbI 10 yIeOHOMY TIPEIMETY.

®du3urKa SBISIETCS CUCTEMOOOPA3YIOIINM JIJIsl ECTECTBEHHO-HAYYHBIX yU4E€OHBIX
MIPEIMETOB, TOCKOJIBKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MTPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTpOHOMHUEH U (r3ndeckoi reorpadueit, BHOCUT
BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, IPEIOCTaBIsieT Hauboliee sICHbIE
o0Opasipl MPUMEHEHHS] HAYYHOTO METOJa TO3HAHMsI, TO €CTh Crocoda MOTydeHUs
JOCTOBEPHBIX 3HAHUW O MUPE.

Onna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHMsI COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTepeca K HayKe y 00yJyaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIINOJAraeT OBJAJCHHUE
CJIEYIOIUMUA KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSACHATH SIBJICHUS;

e OIICHMBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIICOBAHMUS,

e UHTEPIPETHPOBATH  JaHHbIE H  HCIOJB30BaTh  HAYYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
onpenenensl B Konuenmum mnpenogaBanus ydeOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzammsx Poccuiickoit @Dexepaiuu, peamu3yOMUIX
OCHOBHBIE  00IIe00pa3oBaTeNbHbIE MPOrPAMMBbI, YTBEPKAEHHONH pELICHHEM



Konnernn MunucrepcrBa npoceriennst Poccuiickoin @enepanuu (MpoTOKoOJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau usyvyenus pusuku:

npuoOpeTeHue HHTepeca U CTPEMIICHHS OO0YyYaloIuxcs K HAaydHOMY
U3yYEHHUIO TPUPOJABI, Pa3BUTHE HMX HHTEIUICKTYaJbHBIX U TBOPYECKHX
CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE TMO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
(dopMHIpOBaHKE HAYYHOTO MUPOBO33PEHHSI KaK pe3yJIbTaTa U3y4eHHs OCHOB
CTPOCHUS MaTepuu U (PyHAaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMupOBaHUE TPEICTABICHUNA O POJIM (U3UKH ISl Pa3BUTUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  cepax  Oyayuien
npo(hecCUOHANIBHON JIeATENbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K
JaynbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTikeHue 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o0111ero 00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3a]a4.

npuoOpeTeHNEe 3HAHWUM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpETEeHUE YMEHUN OMHUCHIBATH U OOBACHATH (DU3UUYECKUE SIBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHE METOJOB PCIICHHUS TMPOCTEUINNX pacdETHBIX 3adad  C
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOIHBIC SIBJICHUS M BBIIOJTHATH OIBITHI,
JabopatopHble  pabOThl M HAKCHEPUMEHTAJIbHBIE HCCJICIOBAHUS C
UCITIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCcBOeHME MPUEMOB PabOThl ¢ MH(pOpMaluen (HU3MIECKOTO COJEp KaHMUS,
BKJTFOYAsi HH(POPMAIIMIO O COBPEMEHHBIX JOCTIKCHUSX (DU3UKU, aHATU3 U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO €O cepaMu podecCHOHATBLHON AeSTEILHOCTH, CBI3aHHBIMU
C (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha usyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBoauTcs 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEZIEN0), B 8
Kiaacce — 68 gaco (2 vyaca B Hexenmo), B 9 kiacce — 102 vaca (3 yaca B Henelo).

[Ipennaraemeiii B mporpaMMe no ¢u3MKe MepeyeHb J1abopaTOpHbIX padoT U

OIIBITOB HOCUT peKOMCHI[aTCJIBHBIﬁ XapakKTep, YUUTCIIb ACJIacT BBI60p IIPOBCACHUA



7a00paTOpHBIX PabOT W OMBITOB C YYETOM WHIWBHUIYAIBHBIX OCOOCHHOCTEH
00y4Jaronuxcsi, CIUCKa AKCIICPUMEHTATBHBIX 3aJaHHM, MpEIaraéMbIX B paMKax
OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (U3HKE.

COIEPKXAHUE OBYYEHUA

7 KJIIACC

Paznen 1. ®u3uka u eé posib B IO3HAHUM OKPY KAIOLIEr0 MUPA.

@dusnka — Hayka o mnpupone. fABieHus npupoipl. PUNYECKHUE SBICHUS:
MEXaHUYECKUE, TEMIIOBBIE, DIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®duznueckne BeIUYMHBIL. M3MmepeHune Qu3anyeckux BeIWyuH. PuU3nyeckue
npuoopsl. [lorpemHocts n3mMepeHuil. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka u JApyrbe ecTECTBEHHbIE HAyKHM H3Yy4yaloT MPUPOY.
EcTecTBeHHO-HayUYHBIN METOJ TO3HAHMS: HAOJNIOJACHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBIXKEHHUE THIOTE3, SKCIIEPUMEHT 110 MTPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro sBiaeHus. Onucanue GU3NUECKUX SBJICHHUI C TOMOIIBIO MOJEIIEH.

Hemoncmpayuu.

1. MexaHuyeckue, TEIUIOBbIE, JJIEKTPUYECKHE, MArHUTHBIE, CBETOBBIC

SBJICHUSL.

2. ®dusznueckue mpuOOPHI U MPoIeaYypa MPSMBIX U3MEPEHUIN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopuvie pabomoul u onvimel.
1. OmpeneneHue EHBI ACICHUS MIKABI U3MEPUTEITLHOTO pubopa.
2. H3mepeHue pacCTosIHUN.
3. H3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.
4. OnpeneneHue pasMepoB MajbIX TEIL
5. M3mepeHue temmeparypbl IIPU MNOMOIIM KUJIKOCTHOIO TEPMOMETpa U
JIaTYUKA TEMIIEPATYPHI.

6. IIpoBeneHue uccienoBaHUs MO MPOBEPKE THIIOTE3bI: JAJIBHOCThH IMOJIETA
IIapuKa, MyIMEeHHOTO TOPU30HTAIBHO, TeM OO0JbIlIe, YeM OOJbIle BHICOTA
IyCKa.

Pa3nen 2. [lepBoHayanbHble CBeIeHUS 0 CTPOEHHHU BellleCTBA.

CrpoeHue BelIecTBa: aTOMbl M MOJEKYJbl, HX pa3Mmepbl. ONbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA.

JBm>kenne yactui BemecTBa. CBSA3h CKOPOCTM JBWKEHHS YacTHL C
Temrneparypoil. bpoyHoBckoe nBwxkenue, auddysus. B3aumoneiictBue wacTuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKWBAHHUE.



ArperaTHble COCTOSIHMSI BEUIECTBA: CTPOEHUE Ta30B, KUAKOCTEH U TBEPABIX
(kpuctamnuyecknx) Tesl. B3auMoCBA3b MEXIYy CBOMCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

emoncmpayuu.

1. HaGmioneHune 6poyHOBCKOTO JIBUKCHHUS.

2. HaGmoaenue muddyszuu.

3. HaGmonmenue — siBneHWil,  OOBSACHSIOIIUXCS ~ MPUTSDKECHUEM WK

OTTAJIKUBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopuvie padbomoul u onvimel.

1. Ouenka JuamMeTpa aroMa METOAOM psoB  (C  HCIOJIb30BAHHEM

dbotorpaduii).

2. OnbIThI IO HAOIIOJEHUIO TEIIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO JEUCTBUS CUJI MOJIEKYJIIPHOTO MPUTSKEHUS.

Pasznen 3. /IBu:keHHne u B3anMojaeiicTBHe Tel.

Mexanudeckoe ABMKEeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpenHsii CKOpOCTh NMPU HEPABHOMEPHOM JBHXKEHHH. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne uHEpUMU. 3aKOH HMHEPUUU. B3amMopaeicTBHe Tell KaKk NpUYMHA
U3MEHEHUSI CKOPOCTH [BWKEHUs Tel. Macca Kak Mepa HHEPTHOCTH TeJa.
[InotHocTh BemiecTBa. CBsI3b MIIOTHOCTH C KOJMYECTBOM MOJIEKYJI B €IWHHULE
00bEMa BellecTBA.

Cuiia Kak xapakTepucTuka B3auMmozencTBus ten. Cuiia ynpyroctd M 3aKOH
I'yka. 3Mepenune cuiibl ¢ TOMOIIBI AUHAMOMETpA. SIBJICHHE TATOTEHUS W CHUIIA
TskecTd. Chiia TSDKECTH Ha JIpyrux mianerax. Bec tena. HeBecomocTs. Croxkenue
CWJI, HAIPABJIEHHBIX O OXHOM IpsMOM. PaBHoxencTByromas cuil. Cuina TpeHus.
TpeHue CKOJIbXKEHUS U TpeHUE MOoKosA. TpeHre B MpUpPOe U TEXHUKE.

Jemoncmpayuu.

Ha6nronenne MexaHn4eckoro ABUKEHUS Tea.
N3mepenne ckopocTu MpSIMOJIMHEHHOTO ABUKEHUS.
HaOmnronenue siBjeHUsT HHEPITUH.

CpaBHeHHE Macc 10 B3aUMOJICHCTBHIO TEJL.
. CnoxeHue cui, HapaBJIEHHBIX 110 OJHOU MTPSMOM.
Jlabopamopnvie pabomol u onvimel.
1. OmpexeneHre CKOPOCTH PABHOMEPHOTO JIBHXKEHUS (IIApUKa B KUAKOCTH,
MOJIEJIH JEKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).
2. OmnpeneneHue cpeqHel CKOPOCTH CKOJIbKEHHUs Opycka WM IIapuKa 1o
HAKJIOHHOM TIOCKOCTH.

1
2
3
4. HaOmronenre n3MeHEeHUs CKOPOCTH TIPH B3aUMOICHCTBUH TE.
5
6



OnpeneneHue MIOTHOCTH TBEPAOTO TENA.

4. OmBITHI, EMOHCTPUPYIOUINE 3aBUCUMOCTb pacTsDKEHUA (AeopMaliim)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBL.

5. ONBITHL, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBXKEHUS OT
BECa TEJIa U XapaKTepa COMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Pa3znen 4. JlaByienne TBEPABIX TeJl, }KUAKOCTEH 1 ra3os..

Hasnenue. CriocoObl yMEHBIIICHHS U YBETTMUCHUs JaBiieHus. JlaBneHue rasa.
3aBUCUMOCTh JaBJEHUS raza OT o0bEma, TemmneparTypsl. llepemaya naBieHus
TBEPIIBIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH I[lackans. [IHeBMarnueckue
MalIuHbl. 3aBUCUMOCTb JaBJICHUS KUJIKOCTU OT TiyOuHbl. ['mapocratmyeckuii
napajokc. Coobmatomuecs: cocyasl. ['uapaBinueckue MEXaHU3MBI.

Atmocdepa 3emnn u atMocepHoe napieHue. [IpuuuHbBI CyliecTBOBaHUS
Bo3AymHOM oOonouku 3emumn. OnbiT Toppuuemnu. M3mepenue atmochepHOro
JaBJeHUs. 3aBUCUMOCTb aTMOC(EPHOIO AABJICHUS OT BHICOTHI HaJl YPOBHEM MODSL.
[Tpubops! 17151 U13MepeHus aTMOC(hEepHOTO J1aBJICHHUS.

JelicTBue XKUAKOCTH U ra3a Ha MOTPYKEHHOE B HUX TeJIO. BeITankuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jemoncmpayuu.
3aBUCHUMOCTb JIABJIEHUS I'a3a OT TEMIEPATYPBHIL.

[lepenaua naBiaeHUs KUAKOCTHIO U TA30M.

Coobmiatoiuecs CoCy/ibl.

I'mapaBnnaeckunii mpecc.

[IposiBnenue nericTBrus aTMOCHEPHOTO TABICHHUS.

3aBUCUMOCTH BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Teja
Y TJIOTHOCTH KUJIKOCTH.

o vk wnN e

N

PaBeHCTBO BBITAIKMBAIONIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

8. YcIOBHE IUIABaHUS TEN: TIJIABAaHUE UJIW TIOTPYKEHUE TN B 3ABUCUMOCTH OT
COOTHOIICHUS MJIOTHOCTEH Teja U )KUJIKOCTH.

Jlabopamopuvie pabomoul u onvimel.

1. HccnenoBanue 3aBUCHMOCTH Beca Teja B BOJIE OT 00bEMa OTPYKEHHOH B
JKUJIKOCTh YaCTH TeEJa.

2. OmnpenenieHWe  BBITAIKUBAIOIIEH CWIbL, JEWUCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUJIbI, JEUCTBYIOIIEH HA TEIIO
B ’KMJIKOCTH, OT MacCChl T€Ja.

4. OnbITBL, JEMOHCTPUPYIONIME 3aBUCUMOCTh BBITAJKHBAIOIICH  CHIIBI,

NEeUCTBYIOIIEH Ha TEJIO B AKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B KUIKOCTh

YaCTH TeJa U OT IIOTHOCTH KUJIKOCTH.



5. KoHcTpyupoBaHne apeoMerpa WIM KOHCTPYUPOBAHUE JIOJKU U
OIIpEIIECIIEHUE €€ IPYy30HOABEMHOCTH.

Pa3znen 5. PaGoTa M MOIIHOCTDH. JHEPruUsl.

Mexannueckas pabota. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. I[IpaBuio
paBHOBecus pbiuara. [I[pumeHnenue npapuiia paBHOBECHS pbldara K 0JI0Ky. «3010T0e
npaBuiio» Mexanuku. KIIJ mpocteix Mmexann3moB. IIpocTeie MexaHU3MBbI B OBITY U
TEXHHUKE.

Mexannueckass dHeprusi. KuHeTrnueckas W TNOTEHLHMANbHAs SHEPIUs.
[IpeBpaiienre 0AHOTO BUAA MEXaHUUYECKOW SHEPTUU B APYTrOi. 3aKOH COXPaHEHUs
SHEPIrUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomoul u onvimel.

1. Ompenenenue pabOThI CUIIBI TPEHUS TTPU PABHOMEPHOM JBHKEHUU TeJla 110

TOPU30HTAIBbHON NOBEPXHOCTH.

2. HccnenoBanue yciioBH paBHOBECHS pblyara.

3. H3zmepenue KII/] HakITOHHOM TIOCKOCTH.

4. V3ydeHue 3aKOHA COXPAHECHUSI MEXaHUYECKON SJHEPTUH.

8 KUIACC

Pa3nen 6. TenytoBble siBJIeHUS.

OCHOBHBIC TIOJIOXKEHUSI MOJIEKYJISIPHO--KUHETUYECKOM TEOPUU CTPOCHUS
BelecTBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJI. OmNbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TOJIO’KEHUSI MOJICKYJISIPHO-KMHETUYECKOU TCOPUH.

Mogenun TBEPAOrO, JKHUAKOTO U Ta3000pa3HOTO COCTOSIHUW BEIECTBA.
Kpucrannuueckue n amopdubie Tena. OObICHEHHE CBOMCTB ra3oB, KUJIKOCTEH U
TBEPABIX TEJI HA OCHOBE IIOJOXEHUM MOJIEKYJISIPHO--KHHETUYECKON TEOPUHU.
CmaurBaHUE M KaOWJUISIpHBIE ABJICHUS. TenaoBoe paciupeHue u cxaTue.

Temneparypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JBHXKEHUS
yactull. BuyTpeHHsis sHeprus. CnocoObl HW3MEHEHHs] BHYTPEHHEW DHEpIruu:
TerIonepeaaya u CopepiieHue padotsl. Bubl Termonepeaadn: TeIIONPOBOIHOCTD,
KOHBEKIIUS, U3ITyYCHUE.

KonnuecTBo TemuioTel. YelbHass TEMIOEMKOCTh BeEIECTBAa. TemIooOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [lmaBnenue w
OTBEPJICBAHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAas TEIUIOTA IUIABJICHHUS.
[TapoobOpazoBanue u konaeHcauus. Mcnapenue. Kunenue. YnenbHas Ttemniora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPAaTypbl KHIICHHS OT aTMOC(EPHOTo
JIaBJICHUS.

BrnaxnocTts Bo3ayxa.



DHeprus TOIUIMBA. Y eibHas TEIUIOTa CTOpaHusl.

[Tpunuunel pabothl TemioBblx aBurarenei KIIJ TterstoBoro aBuratesns.
TerutoBble IBUTATENN U 3AIIUTA OKPYKAOIIEH CPEIbI.

3aKOH COXpaHEHUS U MPEBPAICHUS YHEPTUH B TEIIOBBIX MPOLIECCaXx.

Hemoncmpayuu.

1.

2
3
4.,
5

© ® N o

HabmroneHne 6poyHOBCKOTO JIBHKCHUS.

Ha6mronenue muddysun.

HaOGmrotenue siBIIeHUH CMadyuBaHUs M KaITWUIAPHBIX SIBIICHUH.
HaOmroieHre TerioBoro paciiMpeHus Tedl.

V3MeHeHre NaBicHUs ra3a Mpu U3MEHCHHHM 00bEMa W HArpeBaHUM MU
OXJIAXKICHUH.

[TpaBuita u3MepeHwHsI TEMIICPATYPHI.

Buner Tertonepemaymn.

OxJakIeHNe PU COBEPIICHUN PaOOTHI.

HarpeBanue npu coBepIieHuu padoThl BHSIITHUMH CHJIAMHU.

. CpaBHeHHE TEIIIOEMKOCTEH Pa3IMYHbBIX BEIIECTB.

. HaOmronenue kuneHus.

. HaGmroienne nmocrosiHCTBA TEMIIEpaTyphl IIPH IJIABJICHUU.
13.

Moienu TENJIOBBIX ABUTATEIEH.

Jlabopamopnvie pabomoul u onvimel.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 10 OOHAPYKEHUIO TEUCTBUS CUIT MOJICKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BBIPAILIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WJIM caxapa.
OnbITel O HAOMIOAEHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPIBIX TEIL.

Omnpenenenre AaBieHMs BO3Ayxa B 0aJUIOHE IIIPHUIIA.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTh JABJICHHS BO3JyXa OT €ro
00bEMa M HarpeBaHUs WU OXJIKICHHUS.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmonenve wW3MeHEHHMS BHYTPEHHEW OHEPruu Tela B pe3yJbTaTe
Terionepeaayu U paboThl BHEIITHUX CHUJI.

UccnenoBanue siBaeHUs TEIJI00OMEHA MPU CMEIIMBAHUU XOJOAHOW U
ropsiueu BOJIBI.

OnpeneneHre  KOJIMYECTBA  TEIUIOTHI, TMOJYYEHHOTO  BOJOW  MpH
TEIJI000MEHE C HATPEThIM METALTUIECKUM ITUITUHAPOM.

Onpenenenue yieabHON TEMNIOEMKOCTH BEIIIECTBA.

HccnenoBanue nporecca uenapeHusl.

OrnpeneneHrne OTHOCUTENIBHOM BIIaKHOCTH BO3TyXa.

Onpenenenue yeabHON TEMIOTHI IJIaBIECHUS JIbA.



Pasznen 7. DuiekTpu4ecKkre 1 MATHUTHBIE SIBJICHHSA.

OnekTtpuzanus Tel. J[Ba poaa 3JIeKTpUUECKUX 3apsaoB. BzammopeicTBue
3apsbkeHHbIX  Ten. 3akoH KynoHa (3aBUCMMOCTh  CHJIBI  B3aUMOJICUCTBUS
3apsHKEHHBIX TEJ OT BEJIMYUHBI 3apsIIOB U PACCTOSIHUS MEXKTY TEJIaMH).

Onekrpudeckoe mnoJie. Hanpsxk€HHOCTh 3iieKTpudeckoro mnoiist. IlpuHnmm
CYTIEPIIO3UIINU JIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsiioB. DJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOIHHMKM U JUPJEKTPUKUA. 3AaKOH  COXPaHEHUS
ANEKTPUUYECKOTO 3apsa.

ODJIEKTPUYECKU TOK. YCJIOBHUSL CYIIECTBOBAHUS JJIEKTPUUYECKOTO TOKA.
HcTouHnKr MOCTOSTHHOTO TOKa. JIEHCTBUSA HSIIEKTPUYECKOTO TOKa (TEmIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KUJIKOCTSX U ra3ax.

Onexktpruyeckass menb. Cuna  TOKa.  OJEKTPUYECKOE  HAIPSKEHUE.

ComnpoTuBiieHHE MPOBOAHUKA. Y IETbHOE CONMPOTHUBIICHUE BeHIecTBA. 3akoH OMa
JUIs yyacTka nenu. [locimenosarenpHoe U MapajuiesIbHOE COEIMHEHNE TPOBOIHUKOB.

Pabora ® MOIIHOCTH D3JEKTPUYECKOro ToOKa. 3akoH Jlxoyns—JleHua.
DNEeKTpUYECKUe Uenu U MOTPEOUTENH IEKTPUIECKO s3Heprun B ObITy. KopoTkoe
3aMbIKAHUE.

[TocTtostHHBIE MarHuThI. B3auMoaelcTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe
nosie. MarautHoe mosie 3eMJIM M €ro 3HadyeHHWe I KM3HM Ha 3emie. OmnbIT
Opcrena. MarHuTHOE MOJIe JNEKTPUUYECKOro ToKa. [IpuMeHenne 31eKTpoOMarHuToB
B TEXHUKE. J[eICTBME MArHUTHOTO MOJISl HA POBOJAHUK C TOKOM. DJIEKTPOJBUTATENb
MOCTOSIHHOTO  TOKa. VICronp30BaHWE  3JIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIIOPTE.

Omneitel @apanes. SABneHue 3aeKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenma.
DIIEKTpOreHepaTop. CriocoOb1 MOJTYyYEHHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN HAa BO3OOHOBIISIEMBIX UCTOUYHUKAX YHEPTUH.

Hemoncmpayuu.

DJIeKTpU3aLMS TEIL.

JIBa poaa sEKTPUYECKUX 3aPsAI0B U B3aUMOJCHCTBUE 3aPS)KEHHBIX TEll.
Y CTpOUCTBO M AEHUCTBUE IEKTPOCKOMNA.
DIIEKTPOCTATUYECKASI UHTYKIIUSL.

3aKOH COXPaHEHUS AIEKTPUUECKUX 3aPAI0B.
[TpoBOTHUKY U TUITCKTPUKHU.

MoaenupoBaHue CUIIOBBIX JTUHUN 3JIEKTPUYECKOTO TTOJIS.
M cTouyHMKN NOCTOAHHOTO TOKA.

JIeCTBHS SIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B )KUIKOCTH.

11. ['a30BbIU pa3ps.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.

N3mepenne Cruiibl TOKa aMIEPMETPOM.

N3mepenue 31eKTpUYECKOro HalpsKEHNS BOJIbTMETPOM.

Peocrar n MarasuH cCOnpOTUBIICHUN.

B3anMozeiicTBuE MOCTOSSHHBIX MarHUTOB.

MonenrpoBaHie HEBO3MOKHOCTH Pa3esIeHuUs IOJIOCOB MarHUTa.
MoienrpoBaHie MarHUTHBIX MOJIEH NOCTOSTHHBIX MAarHUTOB.
OmneIT Opcrena.

MarsnuTHoe 1oJie ToKa. JJIEKTPOMarHur.

JleificTBrE MarHUTHOTO 11OJIs1 HA IIPOBOJIHUK C TOKOM.
DNEeKTPOABUTATEIb TOCTOSHHOIO TOKA.

HccnenoBanue sBIEHUS JIEKTPOMAarHUTHOM MHAYKIIHH.

OmnebiTer Oapages.

3aBUCUMOCTh HAINpaBJICHHUS HMHAYKIMOHHOTO TOKa OT YCJIOBHHA €ro
BO3HUKHOBEHUSI.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnwie pabomoul u onvimel.

1.

IS A

10.
11.

12.

13.
14.

OmnpIThl MO HAOMIOAEHUIO JJICKTPU3AlUM Tl MHAYKIHEH W TIpH
CONPUKOCHOBEHHH.

UccnenoBanue AEUCTBHUS AIEKTPUYECKOTO TOJII HA NPOBOJHMKHA U
JIADJICKTPUKHU.

Co6opka u mpoBepKa pabOoTHI AIEKTPUICCKON IIETIH ITOCTOSTHHOTO TOKA.
N3mMepenue u peryupoBaHue CUIIbI TOKA.

N3mepeHue u peryaupoBaHue HaIIPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CWJIBI TOKa, UAYIIETO YEpe3 PE3UCTOp, OT
COIIPOTHUBIICHUS PE3UCTOPA U HANIPSLKEHUS Ha PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTh BJIEKTPUYECKOTO
CONPOTUBJICHUS TPOBOJAHUKA OT €ro JJIMHBI, IUIONIAAU TOMEPEYHOTO
CEUCHHUS U MaTepuarna.

[IpoBepka mnpaBwiia CIHOXKECHUS HAIPSHKEHUH TIPU  MOCJIEI0BATECIIbHOM
COEMHEHUU JIBYX PE3UCTOPOB.

IIpoBepka mpaBuwia JJisd CHJIBI TOKa MNpPH MapajUIeIbHOM COCJIUHECHHUH
PE3UCTOPOB.

Omnpenenenre pabOTHI JIEKTPUIECKOT0 TOKA, UIYIIETO Yepe3 Pe3UCTOp.
OnpeneneHre MOIIHOCTH — AJIEKTPUYECKOTO  TOKA, BBIACISAEMOM Ha
pe3ucrope.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

Onpenenenue KII/[ narpeBarersi.

HccnegoBanne MaroiuTHOTO B3aUMOJICCTBHS IIOCTOSTHHBIX MAarHUTOB.



15. I3y4eHne MarHuTHOTO TIOJISI TOCTOSTHHBIX MarHUTOB MPU MX 00bETUHEHUN
Y Pa3JICJICHNH.

16. MccnenoBanue NeMCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh CWJIBl  B3aWMOJCHCTBHUS
KaTYILIKHU C TOKOM U MarHuTa OT CWJIbI TOKA M HAMPABJICHUS TOKA B KATYIIIKE.

18. M3yueHue nemcTBus MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzyueHue paboThl AIEKTPOABUTATENS.

20. U3mepenue KIIJ anekTpoaBUTraTeibHON YyCTaHOBKH.

21. OOBITBl O UCCIECAOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHIYKIUU:
UCCIIEOBAHUE W3MEHEHHUW 3HAYEHUS W HAIpPaBICHUS WHIYKIIMOHHOTO
TOKA.

9 KJIACC

Pa3nen 8. Mexanu4yeckue siBJIeHUs.

Mexanuueckoe aBwkeHue. MarepuanpHasg Touka. (Cucrema OTCUETa.
OTHOCUTENBHOCTh MEXAHUYECKOTO JBHXKEHUS. PaBHOMEpHOE MNPAMOIMHEUHOE
newxeHue. HepaBHoMepHOE npsiMonMHENHOE ABMKEHUE. CpelHsAs U MTHOBEHHAs
CKOpOCTB TeJjla IIPY HEPABHOMEPHOM JBUKECHUHU.

VYckopenue. PaBHOyckopeHHOe mpsiMOMHEHHOe aBmxkeHue. CBoOoaHOE
naaeaue. OnbeITe | amuies.

PaBHOMEpHOE ABM)XEHHE MO OKpYKHOCTH. Ilepuon u yactora oOpaunieHws.
JIuHenHas u yriioBas CKOpOCTH. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

[lepBsiii 3ak0oH HproToHa. Bropoit 3akon Herotona. Tpernii 3akoH HeroTOoHA.
[IprHIMT CyTTEPIIO3UIINH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHsI: cujla TPEHUS CKOJIbXKEHUS, CUila
TPEHMUS TIOKOSI, APYTHE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
naneHus. JlBwxenne ruianetr BOKpyr ComHma. IlepBas kocMmuueckas CKOpOCTb.
HesecomocTs 1 meperpysku.

PaBHOBecue matepuanbHOM TOukH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa € 3aKPEIVIEHHON OChIO BpauleHusi. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec Tena. M3menenne mvmyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJIbCa. PEakTUBHOE ABUKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWJI TSKECTH, YNPYTOCTH,
Tpenus. CBsa3b s3Hepruu u padbotel. [loTeHunanbHast SHEPTUs Tena, MOJHATOTO Hajl
MMOBEPXHOCTHIO 3eMJM. [loTeHIIMabHAsA S3HEPTUS CKATOM NPYKUHBIL. KuHeTnueckas
sHeprus. Teopema O KMHETUYECKOW SHEPrUU. 3aKOH COXPAHEHHSI MEXaHUYECKOU
DHEPTHH.

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

Habmoenne MexaHu4ecKoro JBUKEHHSI TeJla OTHOCUTEIBHO PAa3HBIX TEJ
OTCY€Ta.

CpaBHeHHME NyTe€d M TPACKTOPUN ABMKEHUS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHne CKOpOCTH U YCKOPEHHUSI PSAMOJIMHEMHOTO IBUKEHUSI.
Hccnenosanne Npu3HakoB paBHOYCKOPEHHOTO IBUYKEHHS.

HabGnronenue nBr>xeHust Tela Mo OKpYKHOCTH.

Hab6nronenne MexaHu4ecKuX sIBICHUH, MPOUCXOSIINX B CUCTEME OTCUETA
«Tenexxkay» rpu €€ paBHOMEPHOM H YCKOPEHHOM JIBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCHUMOCTh YCKOPEHHS TeJla OT MAcCChl T€la U AEHCTBYIOIIEH Ha HETO
CHUJIBL.

Habitoienue paBeHCTBa CUJI ITPU B3aUMOJICHCTBUM TEIL.

N3meHenue Beca Tena nNpu yCKOPEHHOM JBHKEHHUU.

Ilepemaya umitynbca npyu B3anMOJECUCTBUU TEIL.

[IpeoOpa3oBanus F3HEPTUU IPU B3AUMOACHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCA ITPU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHne UMIyJIbca IPU a0COIIOTHO YIIPYTrOM B3aUMOCHCTBUMU.
HaGnronenue peakTHBHOTO JIBUYKEHUSI.

CoxpaHeHHne MeXaHU4ECKOM SHEPTUH ITPU CBOOOTHOM Ma/ICHUU.
CoxpaHeHrne MEXaHUYECKOM YHEPTUU NPH JIBUKEHUU TeJa MO JEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomoul u onvimel.

1.

KoncTpyupoBanue TpakTa Ijisi pa3roHa W JalbHEUIIEr0 paBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKU.

OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WM JABHMIKCHHS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue YCKOpEHHsS Tela MPU PaBHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH MYTH OT BPEMEHH IPU PaBHOYCKOPECHHOM
JBI)KCHUU 0€3 HauajlbHOM CKOPOCTH.

[IpoBepka TruUMOTE3BI: €CJIM MPU PABHOYCKOPEHHOM JBIDKCHHH 0€3
HayaJbHONW CKOPOCTH IYTH OTHOCATCS KakK psJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJBXKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenne K03hHUIIMEHTA TPEHUS CKOJBKEHHUSL.

Onpenenenue )XECTKOCTH MPYKUHBI.



9. Omnpenenenue padOThI CUJIbI TPEHUS IPYU PABHOMEPHOM JIBUYKEHUU TeJIa 110
TOPU30HTAJIBLHON MOBEPXHOCTH.

10. OnpenienneHue pabOThl  CWIbI  YIOPYrOCTH TPU  MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOIO OJIOKOB.

11. MI3y4yeHue 3aK0Ha COXpaHEHUS SHEPTHU.

Pa3nen 9. Mexanuuyeckue Koj1e0aHUA U BOJTHBI.

KonebatenbHoe aBmkenne. OCHOBHBIC XapaKTEPUCTHKU KOJIEOaHUI: MEpHOI,
4acToTa, aMIUIATya. MareMaTuuecKui U NPYKUHHBIM MasTHUKH. [IpeBpamenne
SHEPTUM NPU KOJIEOATETLHOM IBUKEHUH.

3aryxaomue — koyebanus.  BbeiHyxkzaeHHble — koneOaHusa.  Pe3onasc.
Mexanndeckue BosiHBL. (CBOHCTBAa MeEXaHMYEeCKHMX BOJH. [IpomoneHbele n
IIOIIEpeYHble  BOJHBL. [[TMHA BOJHBI M CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHn4decKue BOJIHBI B TBEPIAOM TEJE, CEUCMUYECKUE BOIHBI.

3Byk. I'poMKOCTh 3BykKa U BbicoTa TOHA. OTpaxeHue 3Byka. MH(pa3Byk u
YJIBTPa3BYK.

Hemoncmpayuu.

1. HaOmionenue koneOaHuil Tes MOJ JCHCTBHEM CHIIBI TSKECTU U CHJIBI
YIPYTOCTH.

HabGnronenue kosiebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabutoieHue BoIHYKICHHBIX KOJI€OaHUN U pe30HaHCA.

PacnipocTpanenre npoi0ibHBIX U MONEPEYHBIX BOJIH (Ha MOJETH).

HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKyCTHYECKNI PE30OHAHC.

ﬂaﬁopamopmﬂe pabomul u onvimel.

1. OnpeneneHwe 4YacTOThl W THepuoja KojebaHUN MaTeMaTUYECKOro
MasiTHUKA.
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2. OmpegeneHue 4acTOThI U EPHOJA KOJI€OAaHUHN MPYKMHHOTO MasITHUKA.

3. HccnenoBanue 3aBUCUMOCTH MEPHO/Ia KOJIEOaHUM MOJIBEIIIEHHOTO K HUTH
rpy3a OT JJIUHBI HUTH.

4. HccnemoBanue 3aBUCUMOCTH TEPUO/Ia KOJICOAHUH MPYKUHHOTO MasiTHUKA
OT MAacchl rpy3a.

5. [IpoBepka HE3aBUCHUMOCTH TIEpHUOJa KoJieOaHUM Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.

6. OmbITBI, JACMOHCTPUPYIOIIME  3aBUCUMOCTb  TMepHoja  KojaeOaHuit
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKUHBI.

7. U3mepenue yckopeHus: CBOOOHOTO TaACHMS.

Pa3znen 10. DjiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJIHBI.



ONEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMAarHuTHble  BOJHBL.  CBOICTBa
ANEKTPOMATrHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHHE
AIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DIeKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BonHOBBIE CBOWCTBA
CBETA.

Hemoncmpayuu.

1. CBolicTBa 3JEKTPOMATHUTHBIX BOJIH.

2. BoOJIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie padbomul u onvimel.

1. M3yyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO

tenedoHa.

Pa3znen 11. CBeTOBBIE sIBJIEHMS.

JlyueBass  momens  cBera.  Mcrounmkm ~— cBera.  IIpsamonunHenHoe
pacnpoctpaHeHue ceera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKaJIo. 3aKOH OTPAKECHHUSI CBETA.

[Ipenomnenune cBera. 3akoH mpenomieHUs1 cBera. [lomHoe BHyTpeHHee
oTpaxkeHue cBeTa. MChnoiab30BaHWE TIOJHOTO BHYTPEHHErO OTPaXXEHUs B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xop mydeit B mun3e. Ontudeckas cucrema (poroarrapara, MUKPOCKOIIA
u Terneckormna. ['na3 kak ontuueckas cucrema. bam3opyKkocTh U JadbHO30PKOCTb.

Paznoxenue Oemoro cBera B chnektp. Omnbitel Hptorona. CrokeHue
CIEKTpaJbHBIX BETOB. JlUcnepcus cBeTa.

Jemoncmpayuu.

[IpsiMonMHEHOE pacIpOCTPAHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tonyyenue n3o0paxeHuil B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.

[Ipenomnenue caera.

Onrtuueckuii CBETOBO.

Xox myueit B coOuparoiei JIMH3e.

Xox JIyder B paCcCEUBAIOLIEN JIMH3E.

[Tonyuenne n300pa>keHUI C TOMOIIBIO JIUH3.

[Tpunuun nevictBus poroanmnapara, MUKpOCKOIA U TEIECKOIIA.

10. Mopens rma3sa.

11. Paznosxenue 0eioro cBeTa B CIIEKTP.

12. [lony4yenue O0enoro cBeTa Mpu CIOKEHUU CBETA PA3HbBIX IIBETOB.

Jlabopamopnvie pabomol u onvimel.

1. HccnepoBanue 3aBUCMMOCTH yIJla OTPaKEHHUsS! CBETOBOTO Jy4ya OT YIJia
naJeHUs.
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2. M3yuenune xapakTepucTUK U300paKeHUS MPEMETa B INIOCKOM 3€pKaJIe.



3. HccnenoBaHue 3aBUCUMOCTH yTila IPEJIOMIIEHHS] CBETOBOIO JIyda OT yria
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. TlomyueHue n300pa’keHUM C MOMOIIBbIO COOMPAIOIIEH JTUH3BI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI coOMparoiei
JIMH3BI.

OnbITHI IO Pa3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

7. OnBITHI MO BOCHPHUATHIO I[BETA MPEIMETOB MPH UX HAOIIOJCHUH Yepes
[[BETOBBIC (DPUIIBTPHI.

Pa3nen 12. KBauroBble IBJICHHUA.

OmnbiTel Pesepdopna u mmanerapHas moaens aroma. Moxens atoma bopa.
Hcenyckanne u norsomeHue ceera aroMoM. KBanTel. JInHeWyaTbie COEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas Mopens aromHoro sapa. HM3oromel. PammoakTuBHBIE
npespaiienus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3aps0BOIO U MAacCOBOT'O YHCEIN.
OHeprus CBsA3M aTOMHBIX sjuep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTe3a n
nenenus anep. ctounuku sneprun ConHUa U 3BE3]I.

Snepnas sHepreruka. JleMCTBHA paguOAKTUBHBIX HW3JIyYEHUHW HA KUBBIE
OpTraHHU3MBI.

Hemoncmpayuu.

1. CnexTpbl U3ITyYEHHUS U TIOTJIOLICHHUS.

2. CnexTpsl pa3jauvHbIX ra3oB.

3. CrekTp BoJopoJa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuérunka MOHU3UPYIOMIUX U3TYUCHHM.

6. Perucrpanus u3iayyeHus OpUPOJAHBIX MUHEPAJIOB U ITPOIYKTOB.

Jlabopamopuwie pabomoul u onvimel.

1. HabGnrogeHue CIIONIHBIX Y JIMHEWYATHIX CIEKTPOB U3ITYYCHUS.

2. HccnepoBaHue TPEKOB: M3MEPEHUE HHEPTUU YACTULBI 10 TOPMO3ZHOMY

nytH (1o dpoTorpadusim).

3. U3mepenue paanoakTUBHOTO (PoOHA.

IHoBTOPHUTEJIHbHO-0000 AT MOTYJIb.

[ToBTOpUTENHEHO--00001IAIOIMN MOAYJIb IPEAHA3HAYEH I CUCTeMaTU3alun
1 00001IIeHUS TPEMETHOTO COJIEPIKAHUS U OTIBITA ACATEIHHOCTH, IPUOOPETEHHOTO
Ipy HU3yYEHUM BCEro Kypca (pU3MKH, a TakXke A MOJATOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY JK3aMEHYy M0 (U3HKE JJIsI 00ydYarolIuxcsi, BIOPABIIMX ITOT
y4eOHBII mpeaMer.

[Ipy M3y4eHU AAHHOTO MOJIYJIA PEATU3YIOTCd U CUCTEMAaTU3UPYIOTCS BUIbI
TSI TeIbHOCTH, HA OCHOBE KOTOPBIX 00€CTI€YNBACTCS TOCTHKEHUE TPEIMETHBIX U



METaNpeAMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHws, (opmupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTh: OCBOCHME HAYyYHBIX METOAOB HCCIIEIOBAHUA
SABJICHUM TPUPOABI M TEXHUKU, OBJIAJICHUE YMEHUSIMH OOBIACHATH (PU3NUYECKUE
ABJIECHUS, TPUMEHSS TMOJyYEHHbIE 3HAHMs, pellaTh 3aJa4d, B TOM YHCIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIE.
[IpuHIMNIMATBHO IESITEIPHOCTHBIN XapaKTeP JAHHOTO pa3Aesa peaanu3yeTcs 3a
C4ET TOTO, YTO OOYJAIOIITUECS BHITIONHSIOT 3aJaHusI, B KOTOPHIX UM MPEAJIaraeTcs:
Ha OCHOBE IIOJIYYCHHBIX 3HAHWM paclo3HaBaTb M HAYYHO OOBSICHATH
du3nuecKue SBJICHUS B OKPY KaIoIel MPUPOJIe U MOBCEIHEBHON KU3HH,
MCITI0JIb30BATh HAYYHbIE METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUHN, B TOM
YuUCJe ISl IPOBEPKU TUIIOTE3 U MOIYYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSATh HAy4HbI€ OCHOBHI HaWOOJEe BaXXKHBIX JOCTHXKEHHH COBPEMEHHBIX
TE€XHOJIOTUH, HAITPUMEP, MPAKTUUECKOTO UCITOJIB30BAHUS PA3JIUYHBIX HCTOUHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA MPEBPALLCHUS U COXPAHEHUS BCEX U3BECTHBIX BUJIOB
SHEPIUHU.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

W3ydenne (HU3MKU Ha YpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs HAIpaBIICHO

Ha JOCTHKCHHE JINYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX

PE3yIbTATOB.

B pesynbraTe uzydyeHus GuU3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUSs

y oOyuaromierocss 0yayT copMUpOBaHbI CICAYIOIINE JTUYHOCTHBIEC PE3YJIbTaThl B

JacTH:

e 1) mAaTpMOTHYECKOTO0 BOCITUTAHMSA:

e — IPOSIBJICHUE HHTEPECA K HICTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM
(bu3nUecKoil HayKu;

e — IICHHOCTHOE OTHOIICHHUE K JOCTHKEHUSAM POCCHUCKHUX YIEHBIX--(DU3HKOB;

e 2) rpa’kIaHCKOTO M JYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUSI:

e —TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJICHUU OOIIIECTBEHHO 3HAYMMBIX U
ATUYECKHUX TPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM IMPUMEHECHUEM JTOCTHKEHUM
buzukwy;

e — OCO3HAHHWE BAXXHOCTH MOPAJIbHO--3THYCCKUX IMPHUHIUIIOB B JCATCIBHOCTH
Y4EHOIO;

e 3)3CTETHYECKOr0 BOCIIUTAHMA:

e — BOCHPHUATHE ICTETUYCCKUX KaueCTB (DU3MUYCCKON HAyKH: e€ rapMOHHUYHOIO
MIOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

e 4) HEHHOCTH HAYYHOTO TMO3HAHUSI:



— OCO3HAaHUE NEHHOCTH (U3MYECKOW HAayKH KakK MOUIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAKHEMIIEN COCTABIISIOLICH
KyJbTYpBHI;

— pa3BUTHE HAay4YHOU JIOOO3HATEIBHOCTHU, MHTEpeEca K HCCIIeN0BATEIbCKON
JESTENIbHOCTH;

5) d¢opvmupoBaHMs  KYJbTYpPbl 3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJryyus:

— OCO3HaHHE IIEHHOCTU O€30MacHoro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXXHOCTU NPaBWJI OE€30IaCHOTO IOBEICHHUS Ha
TpaHCIIOPTE, Ha JIOpOrax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYy/IOBaHHEM B
JOMAlTHUX YCIOBUSIX;

— c(OopMUPOBAHHOCTH HABBIKA PEIICKCUU, IPU3HAHKUE CBOETO MpPaBa Ha OMIMOKY
Y TAaKOT0 K€ IIpaBa y APyroro 4eyI0BeKa;

6) TPYyA0BOT0 BOCIIUTAHMSI:

— AKTUBHO€ y4YacTHE B PEIICHUHM MPAKTUYECKUX 3a/ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3alliM, TOpoJia, Kpas) TEXHOJOTHUECKONH U
COLIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3UUECKUX 3HAHMI;
— UHTEPEC K MPAKTUUECKOMY U3YUEHUIO PO ECcCHil, CBA3aHHBIX C (PUUKOIL;

7) IKOJIOTHYECKOT0 BOCTIUTAHMS:

— OpUEHTalusd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUU I PEIICHHs 3aJad B
00JIaCTH OKpY’KaIoIIeH Ccpenabl, IJIAaHUPOBAHMS IOCTYNKOB U OLEHKH HUX
BO3MOXHBIX ITOCJICICTBUU JIJIs1 OKPY’KAIOLIEN CPEbI;

— OCO3HaHHE TI00ANBHOTO XapakTepa IKOJIOTHYECKUX MpOoOJeM U MyTed HX
pEelIeHNUS;

8) ajanTauMm K M3MEHAIIUMCH YCJIOBUAM COUHMAJIBHONW M NPHPOAHOMI
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUMU TMPHU BBINOJHEHUU HWCCIEAOBAaHUN U
MPOEKTOB (PU3UYECKON HAIMpPaBICHHOCTH, OTKPBITOCTH OMBITY W 3HAHUIM
APYTrHuX,

— TIOBBIIIEHUWE YPOBHA CBOEM KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO
JESTENIbHOCTb;

— OTPeOHOCTH B (POPMUPOBAHUHN HOBBIX 3HAHHM, B TOM dncie GOpPMYITUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bl O (PU3NYECKUX O0BEKTaX U SIBJICHUSX;

— OCO3HaHHue Ae(PUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 00JIaCTH
buzukwy;

— IUTAaHUPOBAHHUE CBOEr0 PA3BUTHUS B NPUOOPETEHUH HOBBIX (PUIMYECKUX
3HAHMH;

— CTpEMJICHHE aHAIM3UPOBATH U BBISIBJISATH B3AaMMOCBSI3U MPUPOIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUN;



e — OLEHKA CBOMX [JEHUCTBUM C YYETOM BIIMSHUSA Ha OKPYXKAIOLIYIO Cpeny,
BO3MO’KHBIX INTI0OAJIBHBIX MOCIEICTBUM.

METAIIPEIMETHBIE PE3YJ/IbTATBI

B pesynbrare ocBoeHUs pOrpaMMebl 1o GU3KKe Ha yPOBHE OCHOBHOTO 00IIEr0
oOpa3oBanus y oOyuvaromerocss OyayT c(opMUpOBaHbl MeTanpeIMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIME TO3HABATENIbHbIE YHUBEPCAJIbHBIE YUeOHbIE 1EHCTBUS,
KOMMYHUKAaTHBHbIE  YHUBEpCAJIbHbIE  Y4eOHbIE  JCHCTBUS,  PErYyJISTUBHBIC

YHUBEpCAIbHbIC yUeOHBIC IEHCTBUS.

Ilo3naBaTe/ibHBIE YHUBEpPCAJIbHBIC yqeﬁnble I[CﬁCTBPISI

Ba3oBrble Jiornyeckue AecTBHA:

BBISIBISIT W XapaKTEPU30BaTh CYILIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BIICHUN);

yCTaHaBIMBAaTh CYIIECTBEHHBIN NMPU3HAK KJIAaCCU(PUKALMU, OCHOBAHUS AJIs
000011IeHNS U CPAaBHEHUS,;

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (haKTax,
JAHHBIX U HAOJIIOJIEHUSX, OTHOCAIINXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH NIPUYUHHO--CJICJICTBEHHBIC CBSI3W TPU W3YYCHUU (DU3HUECKUX
SIBJIEHUH U MIPOLIECCOB, JIENIATh BBIBOJIbI C UCIIOJIb30BAHUEM JIEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUraTh T'MIOTE3bl O B3aMMOCBS3SX
(U3UYECKUX BEIIMYHH,

CaMOCTOATENbHO BBIOMPATh CIOCO0 pelieHus yueOHol (Gru3nuecKoi 3a1auu
(cpaBHEHME HECKOJIbKMX BapHaHTOB peuieHusi, BbIOOp Haubonee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarejabcKue 1eMCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIHLCKUI HHCTPYMEHT MMO3HAHMUS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OTMBIT, HECIOXKHBIN
bU3MYeCKuil IKCIIEPUMEHT, HEOOJBIIOe HCCIAEAOBaHUE (PU3UUYECKOTO
SIBJICHUSI,

OIICHMBaTh HAa TMPUMEHUMOCTh M  JOCTOBEPHOCTh HH(OpPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIJICIOBAHUS WUJIH IKCTICPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 0OOOIIEHHS M BBIBOJIBI IO pe3yJibTaTam
MPOBEIEHHOTO HAOIIOEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHEWINee pa3BUTHE  (U3HUUECKUX
MPOIIECCOB, & TAKXKE BBIJIBUTAThH MPEATIONOKEHUS 00 UX Pa3BUTHUU B HOBBIX
YCJIOBUSIX U KOHTEKCTaXx.

Padora ¢ undopmanmeii:



IPUMEHSATH Pa3JIUYHbIE METObl, NHCTPYMEHTBI U 3alpPOCHI MPU MOUCKE H
orOope MH(POPMALMHM WIA JaHHBIX C YYETOM MPENIOKEHHOW Yy4eOHOU
¢$uznueckoil 3a1auu;

aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UH(POPMALIUIO
Pa3IMYHbIX BUJOB U (DOPM NpEICTaBICHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAJbHYIO (OpMYy MpeACTaBICHUS
uHbOpMallMl W WUIIOCTPUPOBATH pEIIaeMble 3aJaud  HECIOXHBIMU
CXE€MaMH, IMarpaMMaMi, HTHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMmyHnKkaTHBHBbIE YHUBEPCcAJIbHbIE y4eOHbIe NeiCTBUS:

B XOJIe OOCYXIEHHUS Y4eOHOro Marepuaia, pe3yJbTaToB JIabopaTOPHBIX
paboT ¥ MPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIIECTBY 00CYKIaeMOIl TEMbI U
BBICKA3bIBaTh WJICH, HAIICJICHHBIC Ha PEIICHUE 3a/Jlaud U TMOJJIepKaHUE
O1arokenaTeIbHOCTH OOIICHUS;

COTOCTABJISATh CBOM CYXIEHUS C CYXICHUSIMU JIPYTHX YYaCTHHKOB
Juasnora, OOHapyXUBATh Pa3IMYUE U CXOACTBO MO3HIIHM;

BBIpaaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MUCbMEHHBIX TEKCTAX;
nyOJUYHO MPEJICTABIISATh PE3yIbTaThl BHIIOJIHEHHOTO (PU3UYECKOTO OIbITa
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUIYAJIbHOM
paboThI U PEIICHUH KOHKPETHOM (PU3NYECKOl IpOoOIeMBbl;

MPUHUMATh LIEJIM COBMECTHOM NI€SITEIBbHOCTH, OPTaHU30BbIBATh JIEUCTBUS
no e€¢ OCTW)KEHHIO: paclpelesisiTh pPOJU, OOCYXJIaTh MPOILECcChl U
pe3yJbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFOCH;
BBITIOJTHSATH CBOIO YacTh pabOTHI, 1OCTUTAss KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIIPABIICHHUIO U KOOPAUHUPYS CBOU IEUCTBUA C APYTUMH YJIE€HAMHU
KOMaH/IbI;

OIICHMBATh KAa4€CTBO CBOETO BKJIaJla B OOILIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryiasiTuBHBIC YHUBEPCAJIbHbIC Y4eOHbIE ACHCTBUS

Camoopranmusamnus:

BBISIBJISATH NMPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYyaIUsX, TPEOYIOIINX
JUISL pelIeHus] (PU3NYECKUX 3HAHUA;

OPHUCHTUPOBATHCA B Ppa3IINIHbIX nmoaxoagax IIPHUHATHSA peHIeHI/Iﬁ
(MHAMBUyaIbHOE, MPUHITUE PELICHUS B TpyNIe, NPUHATHE PEIICHUN
TPYMIION);

CaMOCTOSATEILHO COCTABIISITH AITOPUTM PEIIeHUs (U3UIECKON 3aa4ul UK
IIJ1IaHa HUCCICAOBAHUA C yqéTOM HMCHOIIUXCA PCCYpPCOB U COGCTBGHHBIX
BO3MO>KHOCTEH, ApTYMEHTUPOBATH MPEJIaracMble BAPUAHThI PELICHUN;



JienaTh BRIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CﬂMOKOHTpOJIb, AMOIHMOHAJIbHBIA HHTEJLJIEKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallUd U Mpejiarath IiaH €€ U3MEHEHUS;
OOBSCHATh NPUYMHBI  JOCTIKEHUS  (HEAOCTHIXKEHHUS) pe3ysibTaToB
NEeSATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JCSATEILHOCTH (B TOM YHKCIIE B XOJI BBIOJIHEHUS
($u3MYECKOTO HUCCIEOBaHMS HJIM TPOEKTa) Ha OCHOBE HOBBIX
O00CTOSITENILCTB, W3MEHUBIIMXCS CHUTYallMi, YCTAHOBJIEHHBIX OIIMOOK,
BOZHUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LEIH U YCIOBUSIM;

CTaBUTH €051 HA MECTO JAPYTroro 4ejaoBeKa B XOJI€ CIopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JAPYTroro;
IPU3HABAaTh CBOE MPaBO Ha OIIMOKY MpU perieHn (PU3NUECKUX 3a]1a4 WK
B YTBEPKJCHHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.

HPEJIMETHBIE PE3YJIbTATDBI

K koHIy 00yueHus B 7 KJjiacce IpeIMETHBIE PE3yJIbTAThl HA 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHHUIA:

UCIIOJIb30BaTh  TOHSATHS:  (U3MYECKME U  XUMUYECKUE  SIBJICHUA,
HaOJIOICHUE, DKCIIEPUMEHT, MOJEINb, TUIOTE3a, €AUHUIBI (DU3UIECKUX
BEJIMUMH, aTOM, MOJIEKYJia, arperatHbleé COCTOSIHUS BellecTBa (TBEpIOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUXKEHUE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TpPACKTOPUs, PaBHOJACUCTBYIOLIAS
cuJa, nedopmarus (ympyras, nJlacTuyecKas), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuarh siBjieHus (Auddy3usi, TEII0BOE IBMKEHUE YAaCTHI[ BEIIECTBA,
paBHOMEPHOE  JIBIDKCHUE, HEPaBHOMEpPHOE  JBWIKEHHE, HHEpIIHS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJBIX TEN C 3aKPEIUVIEHHON OCHIO
BpalleHus, nepeaava JaBjieHus TBEPAbIMUA TEIaMU, )KUJIKOCTIMH U Ta3aMu,
aTMOC(pepHOE J[aBJICHHE, IUIaBaHUE TeEJ, MPEBPAILICHUS MEXaHUYECKOM
AHEPIruM) MO OMUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh TPOSBICHHE W3YYEHHBIX (U3HUECKUX  SBICHUUW B
OKpYXaIoleM MHpEe, B TOM dHHCIe (HU3UUYECKUE SBICHUS B TPUPOJIE:
PUMEPHI IBMKCHHUS C Pa3IMYHBIMH CKOPOCTSIMHU B JKHBOW W HEXHUBOKN
NpUpoJie, JNCUCTBUE CHUJIBI TPEHUS B TMPUPOJEC U TEXHUKE, BIIUSHUE
aTMOC(EPHOTO NaBJICHUS Ha >KMBOW OpPraHW3M, IJIaBaHUE PbIO, phluard B
TeJIe YeJIOBeKa, MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1auy B y4eOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PU3UUECKUX SIBICHHM;



OIKCHIBaTh U3yYEHHbIE CBOMCTBA TN U (PU3MUYECKUE SBICHUS, UCIIONb3YS
duznyeckue BeMMUuHbI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMSI, ITyTh,
CKOPOCTh, CPEIIHSSI CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TEla,
CuJIa TpeHuUsl, AaBieHue (TBEPAOTO Tea, )KUJIKOCTH, ra3a), BRITATKUBAIOIAs
CHJia, MeXaHHuYeckas paboTa, MOIIHOCTh, IJICYO CHUJIbI, MOMEHT CHIIBI,
KOA(PGUIIMEHT TONE3HOTO JCHCTBUS MEXAaHHU3MOB, KHHETHUYECKas W
NOTEHIMAIbHASL JHEPIus), NpPU ONUCAHUU NPABWIBHO TPAKTOBAThH
(bu3MYEeCKUil CMBICIT UCTIOB3YEMbIX BEJIMYUH, UX 0003HAUCHHS U €IMHUIIBI
bu3nUecKuX BEIMYMH, HAXOAUTH (HOPMYJIbI, CBS3BIBAIONIME JAaHHYIO
Gu3NYEeCKyl0 BENUYHMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH Tpaduku
W3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys MpaBUiia CJIOXKEHUs CUJl (BAOJb OJHOM MpsiMoil), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBUJIo paBHOBeCHs pblyara (6J0ka),
«30JI0TO€ IIPAaBWJIO» MEXAHUKHM, 3aKOH COXPAaHEHUs MEXAHUYECKOU
HEPruM, MpPHU HTOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U
3aIIMCHIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBJICHUS, IPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBJISITh IIPUYMHHO--CJICJICTBEHHBIE CBSA3H, CTPOUTHh OOBSICHEHHE U3 1—2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHA UJIM 3aKOHOMEPHOCTH;

pemiath pacy€THblE 3amadyd B |2 JneHCTBHS, HMCHOJIB3Ys 3aKOHBl U
dopMyIibl, CBsI3bIBaOLIME (PU3MUECKHE BEIMUYMHBI: HAa OCHOBE aHAIW3a
YCIIOBUS 33Jau 3alIUCBhIBATh KPATKOE yCIOBUE, MOJACTABIATh (PU3NUECKHE
BEJMYUHBI B (DOPMYJIBI U MPOBOJAUTH PACUETHI, HAXOAUTH CIPABOYHBIE
JTaHHbIE, HEOOXOIUMBIE Ui pEeUICHUs 3a/1ay, OLIEHUBATh PEATMCTHUYHOCTh
MOJIyYeHHOU (PU3NYECKON BETUYHHBL;

pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pPEIIUTh MpPU MOMOIIU
(bu3MYEeCKUX METOJIOB, B ONMCAHUU UCCIEAOBAHUS BBIACIATH IPOBEPIEMOE
MPEANnosoKeHue (TUIOTE3Y), Pa3INdaTh U UHTEPIPETUPOBATH MOJTYYESHHBIN
pe3yibTaT, HaXOAUTh OIIMOKM B XOJE OIbITa, JAeNIaTh BBIBOJBI MO €ro
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (PU3WYECKUX SBICHUM WM
(bu3nUeCcKUX CBOMCTB Tel: (POPMYIMPOBATH MPOBEPSEMBIE TIPEIIONOKEHNUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alIUChIBATh X0/
OmbITa U (HOPMYIUPOBATH BHIBOBI;

BBITIOJIHATD MPSIMBIE W3MEPEHUS PACCTOSIHUSA, BPEMEHU, MAcCChl TeEna,
00bEMa, CUJIBI M TEMIIEpPATypbl C HCIIOJb30BAHUEM aHAJIOIOBBIX U



uGpOBbIX MPHUOOPOB, 3aMUCHIBATh IOKAa3aHHUA MPHOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHNUI;

POBONUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHON (PU3MUECKON BETUYHHBI OT
JIPYrol C HCIOJIB30BAHHEM MPAMBIX H3MEPEHUU (3aBUCUMOCTH IYTH
PaBHOMEPHO ABMXKYIIETOCS TEJIa OT BPEMEHU JIBUYKEHUS Te€Ja, CUIIbl TPEHUS
CKOJIBKEHUSI OT Beca Tejla, KadecTBa OOpaOOTKM MOBEPXHOCTEH TENl U
HE3aBUCUMOCTH CUJIbI TPEHHS OT ILJIOLIAAU CONPUKOCHOBEHUS TEJI, CHJIbI
YOPYTOCTA OT YJUIMHEHUS MPYKUHBI, BBHITAIKUBAIOIIEH CHUJIBI OT 00BEMA
NOrpyKEHHOM YacTU Tejla U OT IUVIOTHOCTHU >KMJIKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT IIyOHHBI, HA KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM
IUTaBaHMsI TeJl, YCJIOBMM paBHOBECHS pblyara M OJIOKOB), y4acTBOBATb B
IUIAHUPOBAHUM  YYEOHOTO UCCIENOBaHUs, COOMpaTh YCTAHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAYysS NPENIOKEHHOMY IUIaHy, (PUKCHpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIWYMH B BHJIE
OpeUIOKEHHBIX Ta0nMLl U rpaduKoB, JeNaTh BBIBOJABI MO pe3yJbTaTam
UCCIIEIOBAHUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEJIMYMH (TUIOTHOCTH
BEILECTBA )KUJIKOCTH U TBEPIOTO TEJa, CUJIa TPEHUS CKOJIbKEHUS, TaBJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAs CHJIA, ACHCTBYIOIIas Ha TMOTPYXEHHOE B
KHUAKOCTh  T€NO, KO3(PPUIMEHT TMOJE3HOro  JAECUCTBUS  MPOCTHIX
MEXaHU3MOB), CJenysl NPEIJIOKEHHOW WHCTPYKLUHHU: TPHU BBIMNOJIHEHUU
U3MEPEeHU CcOOMpaTh HSKCIEPUMEHTANIbHYIO YCTAHOBKY M BBIYUCIATH
3HAYCHHE UCKOMOM BEJIUYHMHBI;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe C 1abopaTOpHBIM
o0opyI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB:
BECHI, TEPMOMETp, JAMHAMOMETp, COOOIIAIOUIMECS COCYIbl, OapoMmeTp,
phlyar, NOJABUKHBIN M HETIOJBUKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTB;
XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HW3YYEHHbIX NPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl HAa HX ONUCaHHS (B TOM 4YHCIE:
MNOJAIIMITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHA Ipecc,
MaHOMET]p, BEICOTOMED, MOPITHEBOI HACOC, ApEOMETP), UCIIOJIb3YSl 3HAHUS
O CBOMCTBaxX (PU3NYECKUX SIBICHUN U HEOOX0AUMbIE (DU3NUECKUE 3aAKOHBI U
3aKOHOMEPHOCTH;

OPUBOJUTH  MPUMEPHl  (HAXOAUTh  HHGOpPMALMIO O  [pPUMEpax)
MPaKTUYECKOTO MCIMOJIb30BaHUS (U3MUYECKUX 3HAHUW B MOBCEIHEBHOMN
XKU3HU 1711 oOecrniedeHusi 0€30MacHOCTH MpU oOpalieHu ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsI U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeJIE;



OCYIIECTBISATH OTOOp HCTOYHMKOB wuH(opmarmu B HHTepHere B
COOTBETCTBHHM C 33JIaHHBIM [MOMCKOBBIM 3alIpOCOM, HA OCHOBE UMEIOIINUXCS
3HAHUM M IyTEM CpPaBHEHUS PpA3JIMYHBIX HCTOYHHUKOB  BBIJIEIATH
UHpOpMAIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYUBOM WM MOMKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BHITIOJHEHUN YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JUTEPATYPY (PU3NUECKOTO COIEPKAHUS, CIPABOYHBIE MaTEPUAJIbl, PECYPCHI
cetu MHTepHer, BunageTh NpUEMAMM KOHCIEKTHPOBAHUS  TEKCTA,
npeoOpazoBaHusl HHGOPMALIMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE M YCTHBIE COOOILEHUS Ha
OCHOBE 2—3 MCTOYHUKOB MH(pOpMaluu (pU3NUECKOro COAEpkKaHUs, B TOM
yucie myOoJnyHO JeNaTh KpaTKHe COOOLIEHUS O pe3yJIbTaTax MPOEKTOB WIN
y4eOHBIX HCCIEAOBAHM, MPU 3TOM T'PAMOTHO HCIIOJIb30BaTh M3YYECHHBIN
NOHATUMHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
[IPE3CHTALEH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB M HCCIECJOBAHUM pACIPEEITh
00s3aHHOCTH B TpyNI€ B COOTBETCTBUU C IOCTABICHHBIMHU 3aJla4aMH,
CIIEIUTh 32 BBINOJIHEHUEM IIJJaHA JEHCTBUM, aJIEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJaJ B  JEATENbHOCTh  IPYNIbl,  BBICTPAUBATH
KOMMYHUKATUBHOE B3aMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIMX.

K koHiy oOydeHus B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTpaxkaTh C(HOPMUPOBAHHOCTH y OOyYaIOIIMXCSA
YMEHUI:

VCITOJIB30BATh MOHATHUSA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBUKEHUE
aTOMOB M MOJIEKYJI, arPETaTHbIE COCTOSHUS BEILIECTBA, KPUCTAIMYECKUE U
amop(HbIE TeJa, HACBIIEHHBIH U HEHACHIIICHHBIN Map, BIIAXKHOCTb
BO3/lyXa, TEeMIEparypa, BHYTPEHHsSSI SHEpPrus, TEIJIOBOW JBUTATEllb,
AIIEMEHTAPHBIN 3JIEKTPUUYECKHUM 3apsijl, SJIEKTPUUECKOE IMOJe, MPOBOIHUKU
Y AUDJIEKTPUKH, IIOCTOSTHHBIN 3JIEKTPUYECKANA TOK, MATHUTHOE I10JIE;
pasznuyarh SBJICHHS (TEIUIOBOE PAaCLIIMPEHHE U C)KATHE, TEIUIoNepenaya,
TEIJIOBOE PaBHOBECHE, CMauMBaHUE, KANWJUIAPHBIE SIBJICHUS, HCIApEHUe,
KOHJIEHCAIUsl, IUIABJIEHUE, KpHUCTaUIM3auus (OTBEpAEBaHUE), KHUIICHUE,
Terionepeaaya (TEeTI0npPOBOHOCTb, KOHBEKLIHUS, U3IIy4YEHHE),
NIEKTPU3ALUs TEJ, B3AMMOJEHCTBHE 3apsA0B, JEHCTBHS 3IEKTPUUYECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHME, B3aWMOJCHCTBUE MAarHUTOB, JEHCTBUE
MarHUTHOTO TOJsl HA TPOBOJHUK C TOKOM, AJIEKTPOMArHUTHAs MHAYKIIHS)
N0 ONHCAHUID HX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBICHHE;



pacro3HaBaTh TMPOSBICHHE HM3YUYEHHBIX (PU3UUYECKUX SIBICHUUA B
OKpY)KaloIlleM MHpE, B TOM uHucCie (PU3UUYECKUE SIBICHUS B MPHUPOJE:
IIOBEPXHOCTHOE HATSHKEHUWE W KallWULIPHBIE SBJICHHMS B IPHUPOJE,
KpUCTaUIbl B Hpupoje, wusnydeHue CosHIa, 3aMep3aHue BOJOEMOB,
MopcKkue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa, JJIEKTPUUYECKHE
SBIICHUSI B aTMocepe, 3IEKTPUUECTBO KUBBIX OPraHU3MOB, MAarHUTHOE
noJie 3emii, Aped MmoarocoB, pojib MArHUTHOTO MOJIS 17151 )KU3HU Ha 3eMIie,
NOJIIPHOE CHSIHWE, IPU OTOM IIEPEBOJMUTH IPAKTUYECKYIO 3a1ady B
y4eOHYI0, BBIACIATh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKU) (PU3HUECKUX
SIBJICHU;

OTKCHIBaTh U3yYEHHBIC CBOMCTBA TNl U (U3NUYECKUE SBICHHUS, UCIIONb3YS
(du3nuecKkue BETUUYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTHUs, KOJIHMYECTBO
TEIUIOTHI, yJEeJIbHAs TEIUIOEMKOCTh BEIECTBA, YAENbHAas TEIIOTA
IUIaBJICHUS, yJelbHAs TEIJIOTa MapooOpa3oBaHus, yHAeIbHAs TEIUIoTa
CropaHusi TOIUIMBA, KO3(P(PUUMEHT TOJE3HOr0 JEWCTBUS TEIJIOBOM
MalIuHbI, OTHOCUTEIbHAS BIAKHOCTh BO3AYXa, JEKTPUUECKUH 3apsi, CHIIa
TOKa, DJJIEKTPUYECKOE HANpsDKEHHE, CONPOTUBIEHUE IPOBOJHUKA,
yII€JIbHOE CONPOTUBIIEHUE BEIIECTBA, pa0OTa U MOIIHOCTh 3JIEKTPUUECKOTO
TOKa), NpHU ONHMCAHWU TNPABUIBHO TPAKTOBATH (DUBUUYECKUN CMBICH
UCITIOJIb3YEMbIX BEJIMYMH, 0003HAYECHHS U €IMHULIBI (PU3NYECKUX BEIHYUH,
HaxXoJuTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIUYHMHY C
JIPYTMMHM BEJIMYMHAMH, CTPOUTH TpaQUKU H3YYEHHBIX 3aBHUCHUMOCTEH
(U3UYECKUX BEIMYHH,

XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJIECHUS U MPOIECCHI,
VICITOJIB3YsI OCHOBHBIE ITOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOopun
CTPOEHUs BEIIECTBA, MPUHLHUII CYNEPHO3ULMHU IOJIEH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiaa, 3akoH OMa /i yyacTKa LEeMNu, 3aKOH
Jlxoyns—JleHua, 3aKOH COXpaHEHUs1 SHEPTUH, IPU ITOM JaBaTh CIIOBECHYIO
(OopMyIMPOBKY 3aKOHA U 3allUCHIBATh €T0 MAaTEMATHUECKOE BBIPAXKECHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl M CBOMICTBA TeN, B TOM YHUCIE U B
KOHTEKCTE CUTyallul MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISIBISATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 TOTMYeCKHUX
iaroB ¢ omnopoil Ha 1—2 H3y4YEHHBIX CBOWCTBA (DPU3MUYECKUX SIBJIICHUM,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THblE 3a7adyd B 2—3 JEHCTBHSA, MCHOJB3YysS 3aKOHBI U
dbopmyIbl, CBs3BIBAONIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSI 3a/lauyd 3alMChIBaTh KPATKOE YCJIOBHE, BBISBIATH HEAOCTATOK
JaHHBIX JUIS pElIeHHs 3aJadyd, BbIOMpaTh 3aKOHBI U (QOPMYJIBL,



HEOOXOJUMbIe JJisi €€ pelIeHHs, NPOBOAUTH pPAcU€Thl U CpPABHUBATH
MOJy4YEeHHOE 3HaUYCHUE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JTaHHBIMH;
pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh MPU NOMOIIU
($u3MYECKUX METO/OB, HCIOIb3Yys OMUCAHHE HCCIECIOBAHUS, BBIICIATH
MpPOBEPSIEMOE  MPEANOJIOKEHUE, OIICHUBAaTh MPABUWIBHOCTh MOPSAKA
MPOBENICHUSI UCCIICIOBAHUS, I€JIaTh BHIBObL;

IPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SBICHUN WM
¢du3nYeCKUX CBOWCTB Tel (KaNMUISPHBIC SIBJICHHS, 3aBUCUMOCTD JaBICHUS
BO3/lyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH IpoIlecca OCThIBAaHUS U
HarpeBaHUsl MPU HU3IYYCHUH OT I[BETa H3JIydaroniel (TOorjomaroiei)
MOBEPXHOCTH, CKOPOCTh MCHAPEHHs BOJBI OT TEMIEpaTyphl KUJIKOCTU U
IIOMAaM €€ TMOBEPXHOCTH, OJJEKTPU3AUsA TEI U B3aUMOACHCTBUE
ANEKTPUYECKUX  3apsioB, B3aUMOJCHCTBUE TOCTOSHHBIX MAarHHUTOB,
BU3yaliM3allisi MAarHUTHBIX TIOJIEW TIOCTOSIHHBIX MAarHUTOB, JIEUCTBUS
MAarHuTHOTO TIOJIE Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHwTa,
CBOMCTBa DJIEKTPOJABHUTIATENI IIOCTOSHHOIO TOKa): (OopMyJaupoBaTh
IPOBEpPSEMbIE MPEANOIOKEHUS, COOMPATh YCTAHOBKY M3 IMPEII0KEHHOTO
000pyAOBaHUs, ONMKUCHIBATH X0O/1 ONbITAa U (POPMYIUPOBATH BHIBOIBI;
BBITIOJIHSATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHOMN BIAXKHOCTH
BO3/IyXa, CHJIbI TOKa, HANpPSKEHUS C HCIOJIb30BAaHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (PU3NYECKUX BEJIWYMH, CPAaBHUBATh PE3YJIbTATHI
U3MEPEHUN ¢ y4ETOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH;

IPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTU OJHOM (PU3MUECKON BETUYHUHBI OT
JIpyrol ¢  UCHOJb30BAaHUEM TNPSIMBIX HM3MEPEHHUH  (3aBUCHUMOCTh
CONPOTHUBJIEHUSI TMPOBOJHUKA OT €ro JJIMHBI, IUIOIIAJXA IONEPEYHOIO
CEUEHHMSI U YACIBHOIO CONMPOTHUBIICHMS BEIIECTBA MPOBOAHUKA, CUJIbI TOKA,
UAYIIEr0 4Yepe3 MNPOBOAHMK, OT HANpsHKEHUS Ha  MPOBOJHMKE,
UCCJIEOBAHUE TOCIEAOBATENBHOIO W MApaJUIEIbHOTO  COEAUHEHUN
MPOBOJITHUKOB): TIJIAHUPOBATh HCCIEIOBAaHUE, COOUpATh YCTAaHOBKY U
BBINIOJIHATh W3MEPEHHUs], CIEAYysS NPEIJIOKEHHOMY IUIaHy, (PUKCHpOBATh
pe3ynbTaThl MOJTYYEHHOM 3aBUCUMOCTH B BU/JIE TaOIUIl U rpaduKoB, IenaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC HW3MEPECHUs] (PU3NYECKUX BeMMUWH (yaeiabHas
TEIUIOEMKOCTh ~ BEIIECTBAa, COMPOTHUBIEHUE MPOBOAHMKA, paboTra W
MOIIHOCTh 3JIEKTPUYECKOr0 TOKa): IJIAaHUPOBaTh W3MEPEHHs, COOUpPATh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIENysl MPEIJIOKEHHON HMHCTPYKLHH, U
BBIYUCTISITh 3HAUCHUE BEJIMUUHBIL;

COOJII0IaTh MpaBUiia TEXHUKNA 0€30MMaCHOCTH TP paboTe ¢ J1abopaTOPHBIM
00O0pyI0OBaHUEM;



XapaKTepu30BaTh MPUHIUIBI JACUCTBUA HW3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOUCTB C OMOPOM HA UX ONMHUCAHUA (B TOM YHCIIE: CUCTEMA
OTOIUIEHUSI JOMOB, TUTPOMET, MapoBasi TypOUHA, aMIIEPMETP, BOJIBTMETD,
CUETYMK JJIEKTPUUYECKOM DHEPIUH, 3IIEKTPOOCBETUTEIbHBIE MPHOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsr), DIEKTPUYECKUE
NPETOXPAHUTEIH, FIEKTPOMATHUT, AIEKTPOJBUTaTENb NOCTOSHHOIO TOKA),
UCIIONB3YSl 3HAHMUSI O CBOWMCTBAaX (DU3MUECKHUX SBICHUN U HEOOXOIMMBIE
(u3nyecKrue 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
npuOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKaM (’KUJIKOCTHBIA TEPMOMETD,
TEPMOC, TCHUXPOMETP, TUTPOMETpP, IBUTATENb BHYTPEHHErO CrOpPaHUs,
AIIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMbI JJIEKTPUYECKUX Ienell ¢
NIOCJIEIOBATEIBHBIM U NTAPAJLIEIBHBIM COCIUHEHUEM 3JIEMEHTOB, pa3indas
yCIIOBHBbIE 0003HAYEHHUSI JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOAUTH  MpPUMEPHl  (HaXOAWTh HMHPOPMALMIO O  I[pUMEpax)
NPAKTUYECKOI0 HCIOJIb30BaHUS (PU3MYECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HH I oOecrieueHusi 0€30MacHOCTH MpU 0OpallleHUuu ¢ MpudopaMu 1
TEXHUUYECKUMHU yCTPOUCTBAMU, COXPAaHEHUS 370POBbs U COOIIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeJIE;

OCYUIECTBJISTh MOUCK HHPOpMAaMK (U3UUYECKOTO COACpPNKAHUSA B
WNHTepHeTe, Ha OCHOBE HWMEIOIIMXCS 3HAHUH M MYyTEM CpaBHEHUS
JIOTIOJIHUTEIBHBIX UCTOUHUKOB BBIIETSATH HH(POpPMAIIHIO, KOTOpas SBISETCS
MPOTUBOPEYUBOU HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

UCITOJIb30BaTh MPHU BINOJHEHUU YUYEOHBIX 33JJaHUN HAYYHO--TIOMYJISIPHYIO
JauTepaTypy (pU3MUECKOro cojiep:KaHusl, CIPaBOYHbIE MaTEpUAIIbI, PECYPCHI
cetu HTepHer, BnageTh NpUEMAMM KOHCIEKTHPOBAHUS  TEKCTA,
npeodpazoBanusi ”HGOPMAIIUU U3 OJTHONU 3HAKOBOM CUCTEMBI B JPYTYIO;
co3JaBaTh COOCTBEHHBIE MHCbMEHHBIE W KPATKHUE YCTHBIE COOOIICHMS,
o600mass wHOpMANMIO U3 HECKOJIBKMX HCTOYHUKOB (PU3HYECKOTO
COJZIepKaHUs, B TOM YKCIIe MyOIUYHO MPEACTABIATh PE3yIbTaThl MPOSKTHOM
WM UCCIIEA0BATENIbCKOM AeATEIbHOCTH, IPU ’TOM I'PaMOTHO KCIIOIb30BaTh
U3YYCHHBIM TOHSATUUHBIMN ammapaT Kypca (U3HMKH, CONPOBOXKIATh
BBICTYILUICHUE MIPE3EHTALUCH;

OpU BBIIOJIHEHUU YYEOHBIX TPOEKTOB M HCCIENOBAaHUN (U3HUYECKUX
IPOLIECCOB paclpeenaTh OOS3aHHOCTH B TPyNIEe B COOTBETCTBUU C
MOCTABJICHHBIMU 33Jla4aMHM, CJIEAUTH 32 BHINIOJIHEHUEM IUIaHA JEUCTBUNA U
KOPPEKTUPOBATh €ro, aJeKBAaTHO OILICHWBaTh COOCTBEHHBIM BKJIaA B
NEATEIbHOCTh TPYMNIbI, BHICTPAaUBAaTh KOMMYHHKAaTUBHOE B3aUMOJIEHCTBHE,
IPOSIBIISISE TOTOBHOCTH pa3peniaTb KOH(PIUKTHI.



K koH1y 00yuenust B 9 kjacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

UCIIOJI30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MaTepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, mjacTU4ecKkas), TPEHHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE,
HEBECOMOCTh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO TBEPAOE TeEJO,
LEHTpP TSHKECTH TBEPIOTO Tela, pABHOBECHE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(QPA3BYK U yIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIIKaJa
AJIIEKTPOMATrHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JaJIbHO30PKOCTb,
CIEKTPhI UCITYCKAHUS U TOTJIOLIEHUs, anbda-, 0eTa- U raMmMa-u3nydeHus,
W30TOIIbI, SIZICPHAS] DHEPTETHKA;

pasznuyaTh SBJICHUS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE IMPSMOJIMHEMHOE JBUYKEHUE, CBOOOJIHOE
naJicHuEe TeJ, PABHOMEPHOE JIBUKEHHUE MO OKPYKHOCTH, B3aUMOJEHCTBUE
TeJ, pEaKTUBHOE ABM)KEHUE, KOJeOaTelabHOE IBMKEHHE (3aTyXarolue U
BBIHYKJICHHbIE KOJIEOaHHsI), PE30HAHC, BOJHOBOE IBUKEHHUE, OTPAXKEHUE
3ByKa, NPSAMOJIMHEWMHOE pacIpOCTPaHEHUE, OTPAKEHHUE WU MPEIOMIICHHE
CBETA, MTOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3IoKeHHE Oeoro CBeTa B
CHEKTp M CJIOXEHHE CHEKTPaJbHBIX LIBETOB, JUCIEPCUS CBETAa,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHUKHOBEHHUE JIMHEHYATOIO CHEKTpa
U3ITy4YEHUS ) TI0 OMMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

pacrmo3HaBaThb NPOSIBICHUE U3YYEHHBIX (PU3MYECKUX SBICHUA B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SIBICHUS B TPHUPOJIE:
IPUIIUBBI U OTJIUBBI, IBHKEeHUE T1aHeT COJTHEUHON CUCTEMBI, PEaKTUBHOE
JBUKCHHE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHE BOJHBI, IyHAaMH, 53XO0, IBETa Tell,
ONTUYECKHUE SIBICHUA B MPHUPOAE, OMOJOrMYecKoe AEHCTBHE BHUIUMOTO,
yIbTPapUOJETOBOIO M PEHTIEHOBCKOIO M3IY4YEHHH, €CTECTBEHHBI
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE IIyud, PaTUOAKTHBHOE H3ITyueHHUE
NPUPOJIHBIX MHHEPAJIOB, JEHCTBHE pPAJAMOAKTUBHBIX W3Iy4YCHHUN Ha
OpraHu3M 4eJIOBeKa), NMpH STOM MEPEBOAUTH IMPAKTHUECKYIO 3a/Jaudy B
yueOHYI0, BBIACNATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3MUECKHUX
SIBIICHU;

OTKCHIBaTh M3yYEHHBIC CBOIMCTBA T€N M (PU3NYCCKUE SIBICHUS, UCTIOIB3YS
dusznyeckue BENWYHMHBI (CpedHsIT W MTHOBEHHAas CKOPOCTh Tela Tpu
HEPaBHOMEPHOM JIBMOKEHUH, YCKOPEHHE, MEpEeMEIleHUEe, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJa YIPYrOCTH, CHJIa TSXKECTH, YCKOPEHHE
CBOOOJHOIO TAaJCHUSA, BEC Tela, HUMIYJIbC TeNa, HUMITYJIbC CHIIbI,



MeXaHW4yeckas paboTa M MOIIHOCTh, MOTEHLMAJIbHAs SHEPrusi Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPIHs CHKATOM
NPY>KUHBL, KHHETUYECKasi SHEPTHsI, TOJIHAS MEXaHUYeCKast SHEPTHsl, TIEPUOJ
¥ 4acTOTa KojeOaHWii, JJMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTh CBETa, IMOKa3aTeidb MPEJIOMJICHUS Cpeabl), NpU OMHCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMbIX BEJIUYHH,
0003HAYEHUSA U EIUHUIBI (U3NYECKUX BEIUYMUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMHU BEIMYUHAMU,
CTPOUTH TPa(QUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BETUYMH;
XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECKHE SBJICHUS W IPOIECCHI,
UCTIONB3Ysl 3aKOH COXPAHEHUS SHEPruH, 3aKOH BCEMUPHOTO TATOTEHUS,
IOPUHLUI CYMEPHO3UIMN CHJI, TPUHIUI OTHOCUTeNnbHOCTH [anwmmes,
3akoHbl HpIOTOHA, 3aKOH COXpaHEHHs] UMITYJbCa, 3aKOHBI OTPAKCHUS U
IPEJOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsA0BOI0 U MacCOBOI'O YHUCEI
OpU SJAEPHBIX PEAKIUAX, IPU ITOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIMCHIBATh €r0 MaTeMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOMCTBA TEN, B TOM YHWCJIE U B
KOHTEKCTE CHUTyaI[iil MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
PUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IIaroB C OMOpod Ha 2—3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKHUX SIBJICHUM,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THhIE 3aa4M (OMUPAIOIINECS Ha CHCTEMY U3 2—3 ypaBHEHHI),
UCTIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIONINE (PU3NIESCKUE BEIUYUHBI: HA
OCHOBE aHaJIM3a yCJOBHS 33J]aul 3alMChIBaTh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIONINE WM U30BITOYHBIC TAaHHBIE, BBIOUPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJUMbIE Il pElICHHs, TMPOBOJUTh pacu€Thl M OICHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHEI,
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOXXHO pEUIUTh TP MTOMOIIH
($u3NYECKUX METO/OB, HCHOJb3Yysl ONMUCAHUE HCCIENOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEIINOJOKEHUE, OICHUBATh MPaBUWIBHOCTh MOPSIKA
NPOBEJCHUS  HMCCIEAOBAaHUA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTBITOB;

NPOBOJAUTH OMBITBI TIO HAOMIOACHUIO (PU3NYECKUX SBICHUN WM
¢u3znyecKux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HbroToHA, 3akoHa
COXPaHEHHUSl PHEPruH, 3aBUCUMOCTb MEpHOAa KOJeOaHWH MPYXKUHHOTO
MasiTHUKa OT MacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MAJIbIX KOJeOaHUU, MPSIMOJIMHENHOE paclpoOCTpaHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, M3yYeHHE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie M CBOWCTB H300pakeHHUs MpeaMeTa B coOuparoiien



JUH3€e, HAOMIOJEHHE CIUIOIIHBIX WU JIMHEHYaThIX CIEKTPOB HM3IYUYCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 H30bITOUHOrO Habopa
000pyZ0BaHUs, OMMUCHIBATH XOJ1 ONBITA U €T0 Pe3yJIbTaThl, (HOPMYIUPOBATH
BBIBO/IbI;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSMBIX U3MEPEHUM, Ompenesis
CpellHee 3HayeHue u3MepsieMol BenuuuHbl ((POKYyCHOE paccTosHuE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp cHocoba H3MEpPEeHUs
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (U3MUECKMX BEIMYHH C
UCITIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN (3aBUCUMOCTD ITyTH OT BPEMEHU MpU
PaBHOYCKOPEHHOM JIBIDKCHHM ©0€3 HayajdbHOM CKOpOCTH, IMepuoja
KOJIe0aHUN MaTeMaTHYECKOTO0 MasTHUKA OT AJUHBI HUTH, 3aBUCHMOCTH
yria OTpak€HHUs CBETa OT yrila MaJCHUS U yria MpPeJOMJICHHUS OT yria
NaJeHus): IUIAHUPOBAaTh HCCJIENIOBAHUE, CaMOCTOSITENIbHO coOuparth
YCTaHOBKY, (PUKCHUpOBaTh pe3ynbTaThl IMOJYYEHHON  3aBUCHUMOCTH
bu3MYeCcKNX BEJIWYMH B BUJE TaOmuil U rpadukoB, AenaTh BBIBOJBI MO
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs1 (U3MUECKUX BEIUYUH (CpeaHss
CKOPOCTb U YCKOPEHHE TeJla IPU PABHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE
CBOOOJHOTO MAaJieHUs, >KECTKOCTb MPYXKUHBL, KOIPPUIMEHT TpPEHUS
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, YacTOTa U TIEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOTO W TPYKHHHOTO MAasTHUKOB, ONTHYECKAs
CWia CcoOMparomie JUH3bI, pPaguOaKTUBHBIA (HOH): TUJIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCHEPUMEHTAIbHYI0 YCTAHOBKY U BBINOJHSITH
U3MEpEHUs], CIeAys MPEANIO)KEHHOM MHCTPYKLMH, BBIYMCIATH 3HAYCHHUE
BEJIMUMHBI 1 AaHATTU3UPOBATH MOTYYCHHBIE PE3YIbTATHI C yUYETOM 3a/1aHHOM
MOTPEIIHOCTH U3MEPEHNN;

COOJTI0IaTh MpaBUJIa TEXHUKK 0€30MaCHOCTH P padoTe C 1abopaTOpHBIM
o0opyI0oBaHUEM;

pa3iauuaTh OCHOBHBIE NPU3HAKK M3YYEHHBIX (QUINUECKUX MOJEICH:
MaTepuanbHas TOYKa, a0COIIOTHO TBEPJOE TEIO, TOUECYHBIM HCTOUYHHMK
CBETa, JIy4, TOHKAas JTMH3a, IJIaHeTapHask MOJIeNIb aTOMa, HyKJIOHHAsI MOJIENb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHIUMBI JACWCTBUA HW3YYEHHBIX NPUOOPOB H
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMNHCAHHUS (B TOM YHCIE:
CIUIOMETP, MATYUKH TIOJIOKEHUS, PACCTOSHUS M YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUSA O



CBOMCTBaX (PU3MYECKUX SBICHHUM W HEOOXOoAMMBbIE (PU3MUECKHe
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI M CXEMaTHYHbIC PUCYHKH H3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIHHBIX TPHUOOPOB U TEXHOJIOTUIECKHUX MPOIIECCOB MPU
pelieHnr  y4eOHO--TIPaKTUYSCKUX  3a/ad, ONTHYECKHE CXEMBI s
MIOCTPOCHUS N300paKSHH B IIJIOCKOM 3€pKajie U COOUparoIiei JTruH3e;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHMOpPMALMIO O  MpPUMEPax)
MPAKTHYECKOTO HCIOJB30BaHUs (DU3MUECKUX 3HAHUW B TOBCETHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 0OpalleHuu ¢ nMpudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbsI U COOTIOICHUST HOPM
IKOJIOTUYECKOTO TOBEJICHHSI B OKPY KaIOIIeH cpeie;

OCYIIECTBIATh TOMCK HMHPOpMAIMH  (PU3UYECKOTO COJCPKAHUS B
HuTepHeTe, caMOoCTOATEIHHO (HOPMYIUPYS MOMCKOBBINA 3allpoC, HAXOAUTh
IyTH ONPEENIEHUsI JOCTOBEPHOCTH MOJIYyY€HHON MH(QOpPMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BBITIOJHEHUHN YU€OHBIX 3a/IaHUN HAYYHO--TIOMYJIAPHYIO
JauTepaTypy (pU3MUecKoro conep:kaHus, CIPaBOYHBIE MATEPUAIIBI, PECYPCHI
cetu HMuTepHer, BIajeTh MNpUEMaMH KOHCIEKTUPOBAaHUS TEKCTa,
npeobpazoBaHusi HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMAIIMM W3 HECKOJbKUX HCTOYHUKOB (PH3UUECKOTO COACpIKAHUS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHOW MIIM MCCIIET0BATENbCKON
NEeSTENIbHOCTH, TMpU 3TOM TPAaMOTHO  HCHOJb30BaTh  U3YyYEHHBIH
NOHSATUMHBIN amnmapar u3y4aemoro pasiena (U3MKd U CONpPOBOXKAATH
BBICTYIUICHHE TIpe3eHTanuel ¢ yd4yé€ToM OCOOEHHOCTEH ayJauTOpUH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouanuyecTBO yacon Cnucoxk UTOroBBIX Cnoco0
IpakT DJIeKTPOHHBIE IUVIAHUPYEMBbIX OLIEHKH
Ne Konrpo HYECKH (uudposbie) pe3yJabTaToB ¢ HTOI0BBIX
HaumeHoBaHue pa3iesioB u
n/n Bcero | abHBbIE e o0pa3oBaTe/ibHbI | YKa3aHHeM 3TaIlOB UX IUIAHUPYeEM
TEeM MPOrpamMMbl
padoTbl | paGoT e pecypchl ¢opmuposanus BIX
BI pe3yJIbTaToB
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUM OKPY-KAIOIIEro MUpPa
Buonuoreka ]_[OK Hcnons3oBaTh MOHATHUS: VYcerablitonpoc;
1.1 dusuKa - HayKa O IPUPOJIE 2 https:/m.edsoo.ru/7 | busHueCKue 1 XuMITIECKHE PeILICHHe
£416194 SIBJICHMS1, HAOIIOICHHE, PacHCTHRIX 1
—_— Ka4€CTBCHHBIX
OKCIICPUMCEHT, MOACIIb, sajaq
bubmnuorexa HOK TUIIOTE3a, CAUHULIBI HpaKT’I/I‘I eckast
1.2 PusnyecKue BEITUYHHBI 2 1 https://m.eds00.1u/7 | gusuueckux pemum; pabora
f416194 pacno3HaBaThb NPOSABJICHUC
Bubimoreka LIOK M3y4YECHHBIX (PU3UMYECKUX
IMNO3HAHUS B TOM 4ucIie (U3nIecKue
416194
— SIBJICHHS B IPUPOJIE: IPUMEPEI
JBHKCHUSA C pa3JIMYHbIMU
CKOPOCTSIMU B JKMBOH U
HEXXHUBOU MPHUPOJIE, IPOBOJUTH
I/ITOFO o pa3lleﬂy 6 OIIBITHI IO Ha6J’IIOI[CHI/IIO

br3uYeCcKnX SBICHUN HIIH
(M3UYEeCKuX CBOIMCTB TeI:
(opMyIHpPOBaTEH IPOBEPsEMBIE
TIPEJIIOJIOKEHHSI.

Pa3nen 2. [lepBoHauyajibHbIe CBeJIEHUSI O CTPOEHUH BellleCTBA



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

bu6mmoreka [IOK | Ucnonbs3oBaTh moHATHs: aToM, VYerblifonpoc;
2.1 CTpOeHHUE BEIIECTRA 1 https://m.eds00.ru/7 | MOJEKyIa, arperaThee pettieiiie
416194 COCTOSIHHUS BEIIecTBa (TBEpIOE, pacuCTHBIX 1
— KHUIKOE, Ta3000pasHoE, KafCCTBCHHDIX
Jprxenue u bubmmorexa LIOK pasnmuuarh sereHus (quddysus, iai?;’m coKas
2.2 B3aUMOJIENCTBUE YACTHUIL] 2 https://m.eds00.ru/7 | remnoBoe nBMKEHME YacTHII p§6 ora
BEIIICCTBA 1416194 BELIECTBA, IPOBOJMTH OIBITHI
Bu6miorexa LIOK 10 HaOIIOIEHHIO PU3UIECKHX
ArperaTHHe COCTOAHUSA ABJICHUH UIN HU3UIECKUX
2.3 2 https://m.edsoo.ru/7 o
BEIIECTBA £416194 CBOMCTB Tel: hOPMYIHPOBATH
e TIPOBEPSEMBIE TIPEITOIOKEHHS,
coOuparh yCTaHOBKY 3
MPEATI0KEHHOTO 000PYI0BaHHS,
I/ITOFO 1o p%ﬂeﬂy 5 3aIlMChIBATh X0 OIIbITa U
(hopMyITHPOBAThH BHIBOJIBL;
Paznen 3. /I[Bu:keHHe U B3aHMOAEHCTBHE TeJl
bu6mmoreka [IOK Hcnosnbs3osats nonstus: YcrHbIHOTpOC;
3.1 Mexanudeckoe IBIKEHNE 3 https://m.edsoo0.ru/7 | MEXaHU4ECKOC NBIDKCHUC Pemerne
416194 (paBHOMEPHOE, HEPABHOMEPHOE, E:;:j;:;’:;ﬁx
NPSAMOJIMHEHHOE), TPAEKTOPHS;
bubmiorexa IOK pasanJaTh SBICHUS iaiiti’mecxax
3.2 WNuepus, macca, mIOTHOCTh 4 https://m.eds00.ru/7 | pasromeproe aukeHe, z forma
1416194 HEPABHOMEPHOE JIBIIKEHHE, P
Bubmiorexa IIOK MHEPLA, HCTIONL30BATS
3.3 Cua. Bunpl cun 14 https://m.edsoo.ru/7 POTITIL paBoACTeTBylona
cuna, aeopmarus (ynpyras,
416194 MJ1aCTHYECKas), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IbL;
pacrio3HaBaTh MPOsIBICHUE
M3YYEHHBIX (PU3UYECKUX
SIBJICHUI B OKPY>KaIOIllEM MUpPE, B
Hroro mo pazneny 21 TOM YHCIie PU3MYECKUE SBICHHS

B IIPUPOJIE: IPUMEPHI IBIDKCHUS
C pa3IU4YHBIMU CKOPOCTSIMU B
PKMBOI U HEKUBOU MpHUPOE,

HeﬁCTBHC CHUJIbI TPCHUA B
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MPUPOJIC U TEXHHUKE; OTUCHIBAThH
M3y4EeHHbIE CBOWCTBA TEN U
(u3HugecKue IBICHUS, HCIIONB3YS
(u3nIecKre BEITNUNHEL,
peuaTh pacyéTHbIC 3aJauu B 1—
2 NEHCTBYSI, KCTIONB3YsI 3aKOHBI
U (OPMYIIBI, CBA3BIBAIOIIUC
(u3nIecKre BEIINIHHEL,
pemarb pacuéTHbie 3a1a4uu B 1—
2 nelcTBUs, UCTIONb3Ysl 3aKOHBI
1 (GOPMYIIBL, CBA3BIBAIOIIUC
(u3HNYeCKUe BEIIMYHHBL,
HCTIOJb30BaTh PH BHITIOJIHCHUN
y4eOHBIX 33/1aHUI HAyIHO--
MONMYJIAPHYIO TUTEPATYPY
(U3MYECKOTO COepIKaHus,
CIIPaBOYHBIC MAaTEPUAIIEL,
pecypcsl cetu HTepHeT;,

Pa3nen 4. laBinenne TBEPABIX TeJl, ;KMAKOCTEN U

ra3soB

HaBnenue. Ilepenaua bubnmnoreka [IOK

4.1 JIaBJICHUS TBEPIBIMU TEJIAMU, 3 https://m.edsoo.ru/7
JKUAKOCTSIMU U Ta3aMu 1416194

bu6mmoteka [IOK

4.2 JlaByieHuE XUIKOCTH 5 https://m.edsoo.ru/7
416194

bubmuorexa [JOK

4.3 ATMocdepHoe AaBiIeHne 6 https://m.edsoo.ru/7
416194

JleicTBUE )KUAKOCTH U Taza brbmorexa [OK

4.4 12 HOrPYKEHHOE B HITX TEN0 7 https://m.edsoo.ru/7
416194

Wroro no pazneny 21

Paznuuars siBneHus: nepegava
JTABJICHUS TBEPIBIMA TEIAMH,
JKUIKOCTSIMH M Ta3aMH,
aTMoc(epHoe TaBJCHNUE,
IUTaBaHUE TEJI; yCTaHABIUBATh
BITUSTHUE aTMOC(HEPHOTO
JABJICHUS HA JKUBOH OpraHusm,
IUIaBaHUe PbIO, TP 3TOM
HNEePEBOAUTH IPAKTUYECKYIO
3a7a4y B y4eOHYI0, BBIJCTIATH
CYILIECTBEHHbIE CBOICTBA
(npu3HaKHM) GU3MUECKUX
SBJICHU; XapaKTepU30BaTh
CBOMCTBa TeN, PU3nIecKue
SIBIICHUS 1 TIPOIIECCHI,
HCTIONB3YS IPaBUIIA CIOKCHHUS

Ycrabliionpoc;
pelenne
pPacUeTHBIX U
Ka4eCTBEHHBIX
3ajad,
MpaKkTHYeCKas
pabota
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CHUJI, 3aKOH COXpaHEHHUs
MEXaHUYECKOM SHEPIUH;

pemaTh pacuéTHbIE 3a7au B 1—
2 nefcTBUS, MCIOIb3YS 3aKOHbI
n  (GOpMyNIBl,  CBS3BIBAIOIIUC

¢dm3nueckue BEJIMYHHBI;
TIPOBOJHTH TIpsIMbIE u
KOCBCHHBIE HN3MEpEHUA

(U3NYECKUX BETHMYUH
MIPOBOJUTH UCCIIEJOBAaHNE
3aBHCUMOCTH OJTHOM
(hU3NUECKOIl BETMYMHBI OT
JIpyToil C UCIOJIb30BAHUEM
MPSIMBIX M3MEPEHHUIA; pelaTh
pacuéTHble 3ama9n B 1-2
JEHCTBUS, CTIONB3YsI 3aKOHBI 1
(hopMyIIBI, CBS3BIBAIOIIHE
(u3HIecKre BEIINIHHEL,
CO3/1aBaTh COOCTBEHHBIC
KpaTKue MUChbMEHHBIC U YCTHBIC
coo0IIeHNs Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIUN
(hU3NIECKOTO COACPIKAHNS;

Pa3nes 5. PaGoTa n MomiHOCTB. JHeprus

5.1

Pabora 1 MoIHOCTh

bubmuorexa [JOK
https://m.edsoo.ru/7
1416194

5.2

[TpocTeie MEXaHU3MBI

but6mmoreka [JOK
https://m.edsoo.ru/7
1416194

5.3

MexaHu4deckasi SHEpPTrust

but6mmoreka [JOK
https://m.edsoo.ru/7
1416194

Paznuuats siBieHUs:
paBHOBECHE TBEPIBIX TEI C
3aKpEIUIEHHON OCBIO BpAILlEHMUS],
MIpEeBpAILEHHs] MEXaHUUECKOU
SHEpruy;

OOBSICHATH (PU3UUECKUE
SIBJIEHUS, IPOLIECCHI U CBOMCTBA
TeJI, B TOM YHCJIe i B KOHTEKCTE
cuTyauun
ITPAKTUKO-OPUEHTUPOBAHHOTO

VYernsliionpoc;
peleHue
pacyerHbIX U
KaueCTBEHHBIX
3aj1ad,
IpaKTHYeCKas
pabota
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Wroro no pazneny

12

XapakTepa: BhISIBISTD
MIPUYIUHHO--CIICICTBEHHEIC
CBSI3U, CTPOUTH OOBSICHEHHE 13
1-2 morm4yecKkux IIaros;
OTHCHIBATH U3YUEHHBIE
CBOWCTBA TEJ U (PU3UUCCKUE
SIBJICHUS, UCTIOIB3YS
(u3nIecKre BEIINIHHEL,

pemaTh pacu€THEIC 3a1adu B 1—
2 nelcTBUs, UCTIONb3Ysl 3aKOHBI
1 (GOPMYIIBL, CBA3BIBAIOIIUC
(u3MIecKre BEIINIHHEL,
TIPOBOJUTD TpsSIMbIE u
KOCBEHHBIC WU3MEpEHUs
(U3NYECKUX BETHMYUH
MIPOBOAMTH HCCIIEI0OBAaHUE
3aBHCHMOCTH OIHOM
(U3NUECKOil BETMYMHBI OT
JIPYToil C UCTIOIb30BAHUEM
IPSIMBIX U3MEPEHU;

pemarh pacuéTHbie 3a1a4u B 1—
2 NeHCTBUS, UCIIOJBb3YS 3aKOHbI
u  (GOpPMYINBI, CBS3BIBAIOIIUC
¢dusnueckue BEJINYUHEI,
XapaKTepU30BaTh TIPUHIAITBL
JCHCTBUS U3YYCHHBIX TPUOOPOB
U TEXHUYECKUX  YCTPOMCTB;
TIPUBOANTH TIpUMEPHI
MPaKTUYECKOI0 HUCIOJIb30BaAHUS
(usndeckux 3HAHUU B
TMOBCEJIHEBHOM KU3HU,

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

68
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8 KJIACC

KoauvecTBO 4acoB Cnmcok UTOTOBBIX Cnoco0
DJIeKTPOHHBIE IVIAHUPYEMBIX Pe3yJIbTATOB | OLEHKH
No /it HanmenoBanue paszie/ioB u Kontpo | Ilpaktn | (undpossie) C YKa3aHHeM 3TAlo0B HX HTOrOBBIX
TeM NporpamMmMbl Bceero JIbHBbIE yecKue o0OpasoBarte/IbHbIE (hopmupoBanus IVIAHUPYEM
padoThI padoTsI pecypcnl BIX
pe3yJIbTaToB
Pasznea 1. TenjioBble ABJICHUSA
. bubnuorexa [JOK Hcnons30BaTh MOHATHS: Macca U VYcraeliionpoc;
1.1 Crpoettie it cBolicTBa 7 https://m.edso0.ru/7f | Pa3MEphI MONCKYJ, TEIIOBOE DCIICHIE
BCIICCTBA 4181ce JBYKEHHE aTOMOB M MOJIEKYII, EZE:S:’:;SX
arperaTHbBIC COCTOSIHUS
3ajad,
BEIIIECTBA, KPUCTAIIIMICCKUE U IpaKTHYeCKan
amop(HbIe TeJ'IEi, HaCBILICHHBIH 1 pabora,
HEHACBIIIEHHBIN Map, BIAKHOCTh IpoeKTHAS
BO3/yXa, TeMIIepaTypa, HESTEBHOCTD
BHYTPEHHSISI SHEPTUsl, TEIIOBOM
JIBUTATEJIb; PA3IMYaTh SABICHUS
(TeroBoe pacuimpeHue u
C)KaTue, TeIUIonepe1aya,
TEIJIOBOE PABHOBECHE,
bubmmorexa [IOK CMa4YHMBaHKE, KaUILISIPHbIE
1.2 TennoBbie TPOLECCHI 21 1 5 https://m.edso0.ru/7f | gpnenus, ncnapenne,
4181ce KOHJIEHCALU, IIaBIICHHUE,
KPHCTAJLTH3AIHS
(oTBepaeBaHue), KUIICHHUE,
Terioneperada
(TenyIonpOBOAHOCTH, KOHBEKITHS,
U3IyYCHUE; PACIIO3HABATE
MPOSIBJICHUE M3yUYESHHBIX
(bu3HUeCKUX SABICHUH B
OKPYXKAIOIIEM MUPE, B TOM YKCIIE
(usnUecKue SIBICHHS B IPUPO/IC:



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

MIOBEPXHOCTHOE HATSDKEHUE U
KaIMWUILIPHBIE SBICHUS B
TIPHUPOJIE, KPUCTAILIHI B IIPHPOE,
m3nydenne CoJHIIa, 3aMep3aHie
BOIOEMOB, MOPCKHE OpPH3BI,
o0pa3oBaHKe pOCHI, TyMaHa,
WHesl, CHera; ONUCHIBATh
U3y4YECHHBIE CBOWCTBA TEI U
(usnYecKue IBICHHUS, HCIIOIb3Ys
(u3nIecKre BEIINIHHEL,
XapaKTepU30BaTh CBOWCTBA TEII,
(u3nIecKue SBICHUS U
MIPOLIECCHI, UCIIOJIB3YysI OCHOBHBIC
TI0JI0KEHHST MOJICKYJISIPHO-
-KMHETUYECKOU TEOPUH CTPOCHHUS
BEIIECTBA; OOBACHATD
(u3nIecKre IPOIecch 1
CBOICTBA TeJ, B TOM YHCIIC U B
KOHTEKCTE CUTYal[Hi MPAKTHKO-
-OpPUEHTHPOBAHHOTO XapaKTepa;
pewars pac4€THbIE 3aJa4u B 2—3
JCUCTBHSI, HCIIOJIB3YsI 3aKOHBI U
(hopMyJIbI, CBSI3BIBAIOIINE
(u3MIecKre BEIINIHHEL,
XapaKTepU30BATh TPUHIIHITBI
JIEUCTBHS U3Y4YEHHBIX IPHOOPOB
1 TEXHUYECKHUX yCTPOWCTB;
MIPUBOJIUTH TIPUMEPHI
MIPaKTHYECKOTO MCIIOIb30BAHMUS
(u3HUecKUX 3HAHW B
TMOBCEJIHEBHOM KU3HU,

Hroro 1o pasneny 28

Pa3nen 2. DnekTpuyeckue 1 MATHUTHBIE SIBJICHUSA




DNEKTpUUECKUE 3aps/Ibl.

bu6nmoreka [IOK

2.1 3apsoKeHHBIC TeJla U UX 7 1 https://m.edsoo.ru/7f
B3aNMOEUCTBUE 4181ce
MoCTOSHHbL bu6nmoreka [IOK

2.2 . 20 7 https://m.edsoo.ru/7f
JIEKTPUYCCKUI TOK 4181ce

bubmuorexa [JOK

2.3 Mar»uTHsbIe IBJICHUS 6 15 https://m.edsoo.ru/7f

4181ce
DeKTpOMarHuTHas bubmaorexa [IOK

2.4 4 https://m.edsoo.ru/7f

ALY KIHA 4181ce
Hroro no pazneny 37

Hcmnons3oBaTh HOHSTHS:
9JIEMEHTApHBIA  3JIEKTPUUECKUI
3apsn,  OJEKTpUYEcKoe  IoJe,
INPOBOJHUKH U JAWUAJIEKTPUKH,
IIOCTOSIHHBIN 3JEKTPUYECKUHN TOK,
MarHuTHOE  IIOJIe;  Pas3IudaTh
SIBIICHUS:  DJEKTpU3alus  Ted,

B3aUMOJICHCTBHE 3apsJI0B,
JIEUCTBUSL DIIEKTPUUYECKOIO TOKA,
KOPOTKO€E 3aMbIKaHHE,
B3aUMO/ICHCTBHE MAarHuTOB,

}:[eﬁCTBHe MarHuTHOI'O II0JA Ha
TIPOBOJIHUK C TOKOM;

pacmo3HaBath TPOSIBJICHUE
M3YYEHHBIX (DU3UYECKHUX ABICHHUM
B OKPYXAalOIllEeM MHpE, B TOM
YHUCJIC DJICKTPUYCCKHUC SBJICHUA B
arMocdepe, SIIEKTPHIECTBO
JKUBBIX OPraHU3MOB, MArHuTHOC
mojie 3emud, JApeid MmoIIOCoB,
POJIb MarHUTHOTO TIOJISE IS JKM3HH
Ha 3emile, TOJNAPHOE CHSHUE,;
OIMMCBIBATH MU3YUYCHHBIC CBOMCTBaA
Ten W (QU3HYECKHE SBICHUS,

UCTIONB3YS ¢dm3nueckue
BCJIIMYMHEI, XapaKTepnu3oBaTh
CBOICTBa  Tell, ¢usngeckne

SIBJICHUSI U TIPOLIECCHI, UCHIONB3Ys,
OPUHLMII CYNEPHO3ULUU TOJEH
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH
coxpaHeHHs 3apsaa, 3akoH Owma
JUIE  y4acTKa  IIeTH,  3aKOH
Joxoyns—Jlenna, 3aKOH
COXpaHEHMsI DJHEPIuW; peuarhb
pacuérHpie  3amayn B 2-3
JIEHCTBUSA, UCTIONB3YS 3aKOHBI U
(bopMyIIH, CBSI3BIBAOIIINE

YcrHbliionpoc;
peleHne
pPacyeTHBIX U
Ka4eCTBEHHBIX
3aj1a4,
IIPaKTHYECKas
pabora,
MPOEKTHAs
JIeSITEIIbHOCTh



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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(huzmgeckue BEJINYNHEI,
MIPOBOIUTD MPSIMBIE U KOCBEHHBIE
U3MEepeHus] QU3NIECKUX BEINIHH
MPOBOIUTH UCCIICIOBAHKE
3aBHCUMOCTH OHOM (QU3MIECKOM
BEJIMYHMHEI OT JPYTOH ¢
HCTIOJIb30BaHUECM MPSIMBIX
u3MepeHul;

MPUBOIUTH TPUMEPHI (HAXOIHUTH
HHPOPMALIMIO O  TPHUMEpPax)
MPaKTUIECKOTO  HCIIOJIB30BAHUS
(husnuecKux 3HaHUI B
MIOBCEITHEBHOU JKU3HU s
obecrieueHUss 0€30TACHOCTH TIPH
oOpamennn ¢ mnpubopamMu
TEXHHYCCKUMHU YCTPOHCTBAMH.

PesepBHOE Bpems

OBIIEE KOJIMYECTBO HACOB
[10 [TIPOT'PAMME

68
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9 KJIACC

Kosaun4vecTBO 4acoB CnuCoOK UTOTOBBIX Cnoco0d
IpakTu4 JIeKTPOHHbIE IUIAHUPYEMBIX OLICHKH
Ne HaumeHoBaHue pa3aesioB KoHTpouib eckue (uudposbie) pe3yJIbTaTOB ¢ YKa3aHUEM HTOTOBBIX
n/n U TeM MPOrpaMMbl Bcero HbIE padoThI o0pa3oBareb 3TanoB UX IVIAHUpPYe
paGoThI HbIE pecypchl (¢popmupoBanus MBIX
pe3yJjabTart
0B
Pa3nen 1. Mexanuueckue ABJIeHHUS
Bubmuoreka Hcrons30Barh MOHATHA: CHCTEMA
MexaHuuecKoe JIBUKEHUE U LIOK orcuéra, MaTepHaJbHas  TOYKa,
11 10 1 TpaeKTOpHs, OTHOCHTENBEHOCTE
CIIOCOOBI €T0 OTHCAHUS https://m.edsoo.r

MEXaHHUYECCKOTI'O JBHXKCHUA,
u/7f41a4a6 nedopmanys (ynpyrasi,
Bubmuoreka TUTIACTHYECKAS ), TpEHHE,
1IOK [EHTPOCTPEMUTEIILHOE YCKOPEHHUE,
12 BzaumoneiicTBue Ten 20 1 3 httos://m.edsoo.r | FEBECOMOCTE 1 IEPErpY3KH, LCHT
pS. * * TSDKECTH, aOCONFOTHO TBEPIOE TEIIO,
u/7f41a4a6 HEHTp TSDKECTH TBEPIOTO Tela,
paBHOBECHE; pa3ndyaTh SBJICHUS
(paBHOMEpPHOE W HEPABHOMEPHOE
TPSIMOJTAHEHHOE JIBHKEHHE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE
NIBHKEHHE, CBOOOIHOE IaIcHUE TeEl,
paBHOMEpPHOE JIBIDKCHUE o
Bubnnorexa OKPYXHOCTH, B3aUMOJICHCTBHUE Tel,
OK CAKTHBHOC BMKCHHEC
1.3 3aKOHbBI COXpaHEHUS 10 1 3 1 P g ’
https://m.edsoo.r | xonebaTenbHOE JIBKEHUE
u/7f41a4a6 (3aTyxaromme W BBIHYXJICHHBIE
KoJIeOaHUs), PE3OHAHC, peIIaTh

pacyérHble 3a/1a4d (OMUPArOIHECs
Ha cucTeMy u3 2-3 ypaBHEHHUH),
UCTONB3Ysl 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIOIINE ¢dusnueckue
BEJTMYHHbI; pacro3HaBath



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

IpOoOIIEMEI, KOTOpBIE MOJKHO
PELIUTh NpU MOMOIIM (HU3HIECKHX
METOZOB, HCIIONB3ysS OIHMCaHUE
HCCIIe/I0BAHMS, BBIICJISTH
poBepsieMoe HPEIIoJI0KEeHUE,
OLICHUBATh MPAaBHIFHOCTH MOPSIKA
NPOBEJICHUSI UCCIIEIOBAHUS, JIeNaTh

BBIBO/IBI, HWHTEPIIPETHPOBATH
Pe3yIBTATHI HaO0JII0 I HHI "
OTIBITOB;
Hroro mo pazneny 40
Paszgen 2. Mexannueckue K0J1e0aHUA M BOJTHBI
bubnuoreka Hcnoms3oBaTh MOHATHSA: | YCTHBIN
L[OK MeXaHUYeCKHe KOJIcOaHUs ¥ BOJHBI, | OIPOC;

2.1 Mexannueckue Koneoanus 7 . 3BYK, MHQpa3BYK W VIBTPa3BYK, penieHue
https://m.edsoo.r 51€KTPOMATHUTHBIE BOJHBI, Iukana | PACHETHRIX U
u/7f41a4a6 AIIEKTPOMArHUTHBIX pony; | K@ICCTBCHHBIX

pasnuyarh SBICHHS:  OTpakKeHUe sajad,
N PAKTHYECKAs
3ByKa; XapaKTepH30BaTh CBOWCTBA
Ten, (usnMYeckue  SABICHUA U pagora,
MIPOIIECCHI, WCTIONB3YS sakon | | POCKTHAA
COXpaHEHHS SHEPTHUH, sakon | ACATCIBHOCTD
BCEMHUPHOTO TATOTCHUS, MPHHITHIL
CYNEepHO3UIMA  CHJ,  MPHHIMII
Bubmmoreka OTHOCHUTEJILHOCTH [ anmuies, 3aKOHBI
MeXaHRIeCKHe BOHEL I[OK HploTOHa, 3aKOH  COXpaHEHHs
2.2 8 HUMIYJbCa; OOBSICHATh (PUIUUCCKUE
3ByK https://m.edsoo.r MPOLIECCHl M CBOMCTBA TeJ, B TOM
u/7f41a4a6

YHUCJII€E U B KOHTCKCTEC CI/ITya]_[I/If/'I
NPaKTUKO - OPUEHTHPOBAHHOTO
XapakTepa: BBISABIATH NPUYUHHO--
CIIC/ICTBEHHbIE  CBSI3H,  CTPOHTh
0OBsICHEHHE U3 2-3 JIOTHYECKUX
LIaroB C OMOPOi Ha 2—3 M3YyYEeHHBIX
CBOMCTBa (PpU3MUECKUX  SIBJICHHH,
dusnIecKux 3aKOHOB WIH



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

3aKOHOMEPHOCTEN peaTh
pacdérHble 3a7aun (OMHPAFOIINECs
Ha cHCTeMy W3 2-3 ypaBHEHHUH),
UCTIONB3Ysl 3aKOHBI U (OPMYJIBI,

CBSI3BIBAIOIINE ¢bm3myeckue
BEJIMYUHB; pacro3HaBaTh
npoOJieMbl,  KOTOpbIE  MOXHO
PeUINTh MPH TOMOIIU (PU3NIECKUX
METOZIOB, HCIIONB3ys  OIHMCAHUE
UCCIICZIOBaHHS, BBIJICIISTH
poBepsieMoe IPEIoI0oXKeHHUE,

OLCHUBATH IMNPAaBUJIBHOCTH IMOPsAAKA
MNPpOBCACHUA HUCCICAOBAHUSA, NCIATh

BBIBOJIBI, HUHTEPIIPETUPOBATD
Pe3yNbTaTHI HaOJIFOICHU u
OIIBITOB;

Hroro no pazgeny

15

Pa3znen 3. DiieKTpOMarHuTHOE MoOJIe U

IJIEKTPOMATIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U

SJICKTPOMAardHuTHBIC BOJITHBL

bubanoreka
[HOK

https://m.edsoo.r

u/7f41a4ab

OOBsICHATH (PU3NUECKHUE TPOLIECCH
1 CBOWCTBA TEJI, B TOM YHCIIE U B
KOHTEKCTE CUTYalni
MPaKTHKO-OPUEHTHPOBAHHOTO
XapakTepa: BBISIBISTh TPHYHMHHO--
CJIE/ICTBEHHBIE CBSI3U, CTPOUTH
00BsicCHeHUE U3 2—3 JTOTHYECKUX
IIaroB C OMOPOit Ha 2—3 U3YUEHHBIX
CBOHCTBA (PU3NYECKHUX SIBICHUH,
(hu3MUECKUX 3aKOHOB WIIN
3aKOHOMEPHOCTEH; HCIOIb30BaTh
CXEMBI U CXeMaTHYHbIE PUCYHKH
N3yYEHHBIX TEXHUNUYECKUX
YCTPOMCTB, U3MEPHUTEIBLHBIX
pUOOPOB M TEXHOJIOTHYECKUX
MIPOIIECCOB NPH PEIICHUN YIeOHO--
NPaKTHYECKUX 3a]1a4; CO3/1aBaTh

VTt
0IT1poc;
pernienue
PACYETHBIX U
KauyeCTBEHHBIX
3a/1a4,
MpaKTUYCCKast
pabota



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

COOCTBEHHBIE MMCHMEHHBIE U
YCTHBIE COOOIIECHHS Ha OCHOBE
nH(pOpMaLUH N3 HECKOIBKHUX
HUCTOYHUKOB (PH3HUECKOTO
COJIepIKaHus, ITyOJIMIHO
NPE/ICTABIISITH PE3yIbTaThI
MIPOEKTHOM WK
HCCIIE0BATEIbCKON AEATEIbHOCTH,
IIPU 3TOM I'PaMOTHO HCIIOIb30BATh
M3y4YEHHBIN NOHATUIHBIN anmapar

Hroro no pazgeny

Pa3znen 4. CBeroBble IBJICHUS

bubnmmoreka
41 3aKOHBI pacpOCTPAHCHUS [IOK
CBeTa https://m.edsoo.r
u/7f41a4a6
bubmmoreka
49 JIMH3BI M ONTUYECKHUE [HOK
' pHOOPBEI https://m.edso0.r
u/7f4la4a6
bubnuoreka
43 Pasnoxenue 6enoro ceera B [IOK
CIIEKTP https://m.edsoo.r
u/7f41a4a6

W crons30BaTh MOHATHS: CBET,
OJIM30PYKOCTH U TaTbHO30PKOCTH;
pa3inuyath SIBICHUS:
IIPSIMOJIMHEHOE
pacnpocTpaHeHue, OTPAKEHUE U
MPEIOMJICHHE CBETA, MOJHOE
BHYTPEHHEE OTPAXKECHUE CBETa,
pasnoxeHue O6eoro cBera B
CIEKTp U CJIIOKEHUE CIICKTPATIbHBIX
I[BETOB, TUCIICPCHSI CBETA,
XapaKTepU30BaTh CBOWCTBA TeI,
(busnUecKre SIBICHHUS U MPOIIECCHI,
HCIIONB3YS 3aKOHBI OTPAKECHHUS
MPEJIOMIICHUS CBETa, 3aKOHBI;
OOBSCHATH (PU3UYCCKHUE MTPOIECCHI
Y CBOWCTBA TeJ, B TOM YHCJIE U B
KOHTEKCTE CHTyalluil MPaKTHKO -
-OPHEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUIHHHO--
CIIEZICTBEHHBIC CBSI3H, CTPOHTH
00BsCHEHHE U3 2—3 JTOTHYECKUX
I1aroB ¢ ONOpoH Ha 2—3

VcrHbIin
ompoc;
perienue
pPacUeTHBIX U
Ka4eCTBEHHBIX
3aJ1a4,
TPAKTHYECKAs
paborta,
MIPOCKTHAs
JIEATCIIBHOCTh



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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N3y4YEeHHBIX CBOHCTBA (PU3UUECKUX
SBIICHUH, PU3NIECKUX 3aKOHOB
WJIN 3aKOHOMEPHOCTEH. CO31aBaTh
COOCTBCHHBIE MNCHMEHHBIC 1
YCTHBIE COOOIIEHHSI Ha OCHOBE
nH(OopMaLnK N3 HECKOIBKHUX
HCTOYHHMKOB (hr3NIECKOro
COJIepIKaHuUs, ITyOJIMIHO
MIPEICTaBIATh PE3YIbTaThI
MIPOEKTHOM WK
HCCIIEI0BATENBCKOM AESTENbHOCTH,
IIPY 3TOM 'PaMOTHO HCIIOJIb30BATh
M3y4YEHHBbIN NOHATUIHBIN anmnapar

Htoro no pazneny 15
Pa3nen 5. KBanToBble siBj1eHUA
Buomioreka Ucnonp30BaTe MOHATHSA: CHEKTPHI | Y CTHBIN
I/ICHyCKaHI/Ie U TIOTJIOIICHHE L[OK UCITYyCKaHUs W TOTJIONICHH, amb(a-, | OIPOC;
5.1 4 . Gera- u raMMma-u3jiydenys, | PCIICHHC
CBETa aTOMOM https://m.edsoo.r CLICHIE
U30TONBI, sjepHas  dHepreTuka; | P
u/7f41a4a6 pasiMyaTh SBICHHS: ecTeCTBeHHas | Pac olHPIX 1
Ka4eCTBEHHBIX
Buommoreka PalMOaKTHBHOCTb, BOSHWKHOBEHHC | ...
JMHEHYaToro CHEeKTpa H3JIy4eHHs ’
I[MTOK p y IpaKTHYecKast
5.2 CrtpoeHue aTOMHOTO siipa 6 N0 ONHMCAHUIO HX XAPAKTEPHBIX
https://m.edsoo.r y pabora,
CBOHCTB M Ha OCHOBE OIIBITOB, HpoeKTHAs
u/7f41a4a6 JIEMOHCTPHUPYIOIINX JIaHHOE
JIeATEIbHOCTh
¢bm3myeckoe SBJICHUE,
XapakTepu30BaTh CBOiicTBa  Tel,
BuboTexa ¢bu3nyeckue sSBICHUSI U IMPOLECCHI,
UCTIONIb3Ysl COXPAHEHUs 3aps10BOT0O
OK
53 SIepHbIE PeaKiuy 7 11 W MacCOBOTO YHCEN IPH SIAEPHBIX
https://m.edso0.r | peaknusx, Tpu 3TOM  JaBaTh
u/7f41a4a6 CJIOBECHYIO (DOPMYIIUPOBKY 3aKOHA

U 3alKCBhIBATh €0 MaTEMATUYECKOE
BEIpa)KCHHE; OOBSICHATH
¢bu3nyeckue Mporecchl U CBOICTBA



https://m.edsoo.ru/7f41a4a6
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TCJI, B TOM YHCJIC MU B KOHTCKCTC

CUTyalui [IPAKTHUKO-
-OPUEHTHPOBAHHOTO Xapakrepa:
BBISIBIISITH MPUYHUHHO--

CIIE/ICTBEHHBIC  CBSI3U,  CTPOUTH
00BSCHEHHE M3 2-3 JIOTUYECKHX
IIaroB C ONMOPOH Ha 2—3 M3Y4EHHBIX
CBOMCTBAa (U3MYCCKUX  SIBIICHHIA,
bm3uIecKnx 3aKOHOB WA
3aKOHOMEPHOCTEH; pelaTh
pacuéTHbple 3amaudl (ONMUpAIOLINecs
Ha CHCTeMYy W3 2-3 ypaBHEHHUH),
UCTIONb3Ysl 3aKOHBI W (OPMYJIbI,
CBSI3BIBAIOIINE ¢busnueckue
BEJINYMHBI; WCIONb30BATh CXEMBI U
CXEMAaTHUYHbIE PUCYHKH H3yYCHHBIX
TEXHUYECKUX YCTPOKCTB,
U3MEPHUTENBHBIX ~ HpHOOpPOB M
TEXHOJIOTHYECKUX TIPOIECCOB MpPHU
pemeHnn  y4eOHO--TIPaKTHYECKUX
3aJa4; Cco3JaBaTh COOCTBEHHBIC
MIICBMEHHBIE U YCTHBIE COOOLIECHUS
HAa  OCHOBe wWHpOpMAIMK U3

HECKOJIbKUX HMCTOYHUKOB
¢du3ImIecKoro CollepIKaHUs,
myOTMIHO MPEICTaBIATh
pe3ynbTaThl MIPOEKTHOMN 581051

UCCIIE0BATENbCKON JESITEIbHOCTH,
[P 3TOM I'PaMOTHO MCIIOJIb30BaTh
M3y4YEHHBIN NOHATUIHBIN annapar.

Hroro no pazneny

17

Paznen 6. IToBTOpuTEIHHO-00001IAI0IHIT MOTY.JIb

6.1

[ToBTOpenue u 0600IIEHNE
cojiepkaHus Kypca GU3uKu
3a 7-9 knacc

Bubnmoreka
LHOK




https://m.edsoo.r

u/7f41a4a6

Uroro no pazneny

OBIIEE KOJIMYECTBO HACOB
[10 ITIPOT'PAMME

102

27
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YYEBHO-METOUYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

- [lepeimikun A.B. @usuka. 7 xnace - M., Jlpoda;
- [leppimikua A.B. @usuka. 8 kiace - M., [lpoda;

- [leppimikua A.B., I'ytHuk E.M. ®usuka. 9 kinace - M., Jlpoda;

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

bubmmoreka [IOK

https://myschool.edu.ru/
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