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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo (u3uKe Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUS COCTaBJCHA Ha
OCHOBE TMOJOXXKEHUW U TpeOOBaHUM K pe3yjabTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHONW Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npenmera «PU3nKa.

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJIEHA Ha
OCHOBE MOJOXEHUI M TpeOOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, TmpeactaBieHHbix B DPI'OC OO0, a Takke € ydeToMm
denepanbHOl paboyeil MporpaMMbl BOCHUTAHMS W KOHLEIMIUHU IpernojaBaHusi y4eOHOro
npeaMera «Pusukay.

CogepxaHue mporpamMmbl 1Mo (u3uKe HampaBiIeHO Ha (HOpMHpPOBAHHE €CTECTBEHHO-
HAYYHOH TPaMOTHOCTH OOYYaroIIUXCS U OPraHM3alri0 U3ydeHHs (DU3MKH HA JEATEITbHOCTHOU
ocHoBe. B mporpamme 1o ¢usMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO TIpeIMeTa B
peanuzanuu TpedoBanuilt ®PI'OC OOO K MUIaHUPYEMBIM JUYHOCTHBIM M METaIlPEIMETHBIM
pe3ynbTaTaM OOYyYeHHs, a TakKe MEXIPEIMETHbIE CBSI3H ECTECTBEHHOHAYYHBIX Y4eOHBIX
MPEMETOB Ha YPOBHE OCHOBHOT'O 00111€TO 00pa30BaHus.

[IporpamMma mo ¢u3uke ycTaHaBIMBAET paclpeselieHne yueOHOro MaTepuana Mo rojaam
o0ydeHusi (1Mo Kjiaccam), NpeajgaraeT TPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpKaHUS M Y4eTe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuXcs.

[Iporpamma mno ¢usuke paspaboTaHa ¢ LEIbIO OKa3aHUS METOJMYECKON MOMOIIU
VUUTENIO B CO3/IaHUU paboUeii MporpaMMBbl IO YIeOHOMY TIPEIMETY.

dusnka SABISETCA  CUCTEMOOOPA3yIOUIMM IS €CTECTBEHHOHAYUHBIX  Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3ydaeMbIX
XUMHUEH, Ononoruei, actpoHomuen u ¢uznyeckoi reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-
HAay4yHYyI0 KapTHHY MHpa, MPEAOCTaBisieT Hanbojee siCHble O0pa3lbl NPUMEHEHUS HAy4dyHOTrO
METO/1a MO3HAHUS, TO €CTh CII0CO0a MOyYeHUs JOCTOBEPHBIX 3HAHUM 0 MUpE.

Opna U3 rIaBHBIX 3a7a4 (U3HUECKOro oOpa3oBaHUs B CTPYKType 00IIero oopa3oBaHus
COCTOUT B (OPMHUPOBAHMHM €CTECTBEHHOHAYyYHOM TIpPaMOTHOCTM M HWHTepeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YypOBHE MpEArojaraeT OBJAJACHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

° HAay4YHO 0OBACHATH SIBJICHUA,
° OLICHUBATh U ITIOHUMATh 0COOCHHOCTH HAY4YHOTI'O UCCJICIOBAHUS,
° HHTCPINPCTUPOBATL AAHHBIC W HUCIIOJB30BATh HAYYHBIC JOKaA3aTCIIbCTBA IJId

MOJTyYEHUS BHIBOJIOBY.

[lenu m3ydenus pu3MKM Ha YpOBHE OCHOBHOI'O OOIIEro oOpa30BaHUs OIpeNeseHbl B
KOHIENIMK TpenofaBaHus yuedHoro npeamera «®dusmka» B 00pa3oBaTeNIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepannu, peaqu3yonmx OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOTPAMMBI.

[enu nzydyenust pusuku:

. nproOpeTeHne MHTepeca W CTPEMIICHHsST OOyYaroMMXCsl K HAYYHOMY H3yYCHHIO
HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

. pa3BUTHE TPEICTABICHWA O HAYYHOM METOJe TO3HaHUS W (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHSI K OKPY)KAIOIINM SIBJICHHSIM;

. dopMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa H3yYeHHsS OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



. dopMupoBaHUE TIPEACTABICHUH O poiu (U3MKK IS pa3BUTHA JPYTHX

€CTECTBCHHBIX HayK, TEXHUKH M TEXHOJIOT U,

. pa3BUTHE IPEICTaBICHUA O BO3MOXKHBIX cepax Oyaymel nmpodeccrnoHaTbHON

JeATEeIBHOCTH, CBSI3aHHOH ¢ (PU3UKOI, MOArOTOBKA K JajbHEHIIeMYy OOYYCHHIO B 3TOM

HarpaBJICHUM.

JlocTioKeHHe STHX Lelied mporpaMMmbl 10 (H3MKE Ha ypPOBHE OCHOBHOTO 0OIIEero
o0pa3oBaHUs 00ECIICUNBACTCS PELIICHUEM CIICAYIONINX 3a1a:

. IPUOOpPETEHUE 3HAHUN O JIUCKPETHOM CTPOEHUH BEIIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, YJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. npuoOpeTeHne YMEHHMH ONHCHIBATb M OOBACHATH (PU3MUECKUE SIBICHUS C
MCII0JIb30BaHUEM TIOJyYEHHBIX 3HAHUM;

. OCBOCHHME METOJOB PELICHMS MPOCTEUIINX PACYETHBIX 3a1a4 C MCIOJIb30BAaHUEM
(bu3nuecKkux Mojenel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

. pa3BUTHE YMEHUH HaO/I0/aTh MPUPOAHBIE SBJIECHUS U BBINOJHITH OIBITHL,

nabopaTopHble pPabOThl M SKCIEPUMEHTAIbHBIC HCCIIEIOBAHUS C HCIOJIb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

. OCBOCHME ITPUEMOB paboThl ¢ MH(pOpMaLel Gpu3nuecKoro cojepxKaHus, BKIOYast
UHPOPMALIMIO O COBPEMEHHBIX MAOCTIDKEHHSX (U3WKH, aHaU3 W KPUTHYECKOE
OlIEHUBaHKHE HHPOPMALINY;

. 3HAKOMCTBO €O cdepaMu Mpo(hecCHOHAIBHONW eSTEIbHOCTH, CBSI3aHHBIMH C
(Gu3uKOi, U COBPEMEHHBIMH TEXHOJIOTHSIMM, OCHOBaHHBIMM Ha  JOCTHIKEHHSX
(bu3nyeCcKoil HayKu.

O6LLiee YMCO YACOB, PEKOMEHOBAHHBIX A/IA N3y4eHNA GU3UKN Ha Ga30BOM ypoBHe, — 238 4acos: B 7

Knacce — 68 yacoB (2 yaca B Heaento), B 8 Knacce — 68 yacos (2 Yaca B Hegento), B 9 Knacce — 102 yaca (3

yaca B HeZento).

[Ipennaraemelii B mporpamMme mno (u3MKe MepedyeHb J1adOopaTOpHBIX PabOT U OIBITOB
SBJISIETCS PEKOMEHIAaTeNIbHBIM, YUUTENb JAeJaeT BEIOOp MPH NMPOBEJCHUN JTaOOpaTOPHBIX paboT U
OTIBITOB C YUYE€TOM MHJIUBUYaIbHBIX 0COOEHHOCTEN 00yUJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpeAyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.

COJAEP/)KAHUE OBYYEHUA

7 KJIACC

Du3uKa 1 eé posib B IO3HAHUHU OKPY/KAKOLIEr0o MUpa.

®dusuka — Hayka o npupozne. SAsnenus npupoasl. PU3NUecKUe sSBJICHUS: MEXaHUUYECKUE,
TEIJIOBBIE, AIEKTPUIECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbL. 3Mepenue ¢usnueckux BeauunH. Pusznyeckue MpUOOPHI.
[TorpemnocTs u3MepeHuit MexayHapoiHas CUCTeMa €IUHHULI.

Kak ¢u3uka u npyrue ecTecTBEHHbIE HAayKH H3YydaroT Npupoay. EcTecTBeHHOHay4HbII
METOJ TMO3HaHMA: HaOJIIOJeHHE, IOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIEPUMEHT IO TMPOBEpPKE THUMOTe3, OObsICHEHHEe HabmogaeMoro spieHus. OmnucaHue
(bU3MUECKUX SIBICHHUH C ITOMOIIBIO MOJETeH

Hemoncmpayuu.

1. MeXaHI/I‘I€CKI/Ie, TCIIJIOBBIC, DJICKTPUUCCKUE, MAIrHUTHBIC, CBETOBLIC SABJICHUS.



2. ®wuzuueckue MpUOOpPHl U MpoLEAypa MPSMBIX U3MEPEHHUH aHAJOTOBBIM U LHU(POBHIM
puoOpOM.
Jlabopamopuwie pabomul u onvimol.

Onpenenenue 1EHbI IEIEHUS MKaJIbl HK3MEPUTEIBLHOTO IPUoopa.
N3MmepeHne paccTosiHUM.
N3mepenue 06bEMa KUIKOCTH U TBEPAOTO Tea.
Ornpenenenne pa3MepoB MaJIbIX TEJ.
WN3mepenne Ttemneparypel IIpU  IOMOIIM JKUJKOCTHOTO TEPMOMETpA M JaT4HKa
TEeMIIepaTyphl.
6. IlpoBemenue wucciegoBaHUS MO TPOBEPKE THIOTE3bl: JNAINBHOCTh MOJIETA IIApPHKa,
MYIEHHOTO TOPU30HTAIIbHO, TeM 00JIbIle, YeM OOJIbIIIEe BHICOTA ITyCKa.
IlepBoHaya/IbHbIE CBEICHHUS O CTPOCHHUH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. OIBITBL, J0KAa3bIBAIOLINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBuxenue yactuil BemiectBa. CBA3b CKOPOCTH JIBHXKEHHMSI YaCTULl C TEMIIEpaTypoil.
bpoyHoBckoe nBmxkeHue, auddys3us. B3zanmopelicTBHe dYaCTHI[ BENIECTBA: MPHUTSDKCHUE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH U  TBEPIBIX
(kpucTamIuyeckux) Tea. B3auMocBs3b MEXIy CBOHCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMN
BOJIBI.

arwONpE

Hemoncmpayuu.

1. HaGmoneHne 6pOyHOBCKOTO JIBUKEHUSI.

2. Habmopenue nudpdysun.
3. HaOmonenue siBneHH, OOBSICHAIONUXCS MPUTSHKCHUEM WM OTTAIKHBAHUEM YaCTHII
BEILECTBA.

Jlabopamopmuvie pabomsl u onvimol.

1. Omnenka quamerpa aToMa METOJIOM PAZIOB (C HCTONIb30BaHUEM (oTorpaduii).

2. OnbITHI IO HAOIIOACHUIO TETIJIOBOTO PACIIMPEHUS Ta30B.

3. OnBbIThI 10 0OHAPY)KEHUIO AESHCTBHS CUII MOJIEKYJIIPHOTO NMPUTSKEHMSL.
JIBUKeHNe U B3aUMO/IeliCTBHE TeJl.

Mexannueckoe nBHKeHHE. PaBHOMepHOE U HepaBHOMEpHOEe aABMKEeHHE. (CKOpOCTb.
CpenaHsisi CKOpoCTb ITPU HEPAaBHOMEPHOM JBHKEHHUH. PacdeT myTu v BpeMeHU JBUKEHUSI.

SIBnenune wuHepuMM. 3aKOH MHEpHUM. B3aumoneicTBHE Ten Kak INPUYMHA W3MEHEHUs
CKOPOCTHM JBI)KEHHs Ten. Macca kak Mepa uHepTHocTu Tena. [lnmoTtHocth BemiectBa. CBsi3b
IUIOTHOCTH C KOJIMUECTBOM MOJIEKYII B €IMHUIE 00BEMa BEIIECTBA.

Cwia Kak XapakTEepUCTHKa B3auMozeiucTBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenne cuiibl ¢ MOMOLIBIO JWHAMOMETpa. SIBieHue TAroreHus u cuwia Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tena. HeBecomocTs. CrojkeHue CHII, HalpaBiEHHBIX IO
ozHOI npsmMoii. PaBHozelcTByromas cuit. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B Ipupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOmroneHne MexaHUUECKOTO ABUIKEHUS TEIA.
2. H3mepeHne CKOPOCTH MPSIMOIUHEHHOTO JIBHKEHUS.



HaGmroienue sSiBJICHUSI HHEPITUH.

Hab6nronenne n3sMeHeHus1 CKOPOCTH TTPU B3aMMOJICHCTBHUH TEJl.

CpaBHeHHE Macc MO B3aUMOJCHCTBUIO TEJl.

CiokeHue cujl, HalpaBJICHHBIX 1O OJTHOU MPSIMOIA.
Jlabopamopuwie pabomul u onvimol.

©o ok w

1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIIKCHHUs (IIapuKa B KHUJIKOCTH, MOJCIH
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmpeneneHue cpeiaHEl CKOPOCTH CKOJBKCHHS OpyCcKa WM IIapuKa 1O HAKIOHHOMN
MJIOCKOCTH.
OrnpezerieHne MmI0THOCTUA TBEPOTO Tea.
OnbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsbkeHus (medopmannu) NpyKUHBI OT
IIPUJIOKEHHOMN CHUIIBL.
5. OmnbIThl, TEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tela U
XapakTepa COMPHUKACAOIINXCS TTOBEPXHOCTEH.
JlaBJieHre TBEPABIX TeJl, JKMAKOCTEH U ra3os.

Hasnenue. CiocoObl YMEHBIIICHUS M YBEJIIMUEHUS J1aBlieHUs. J{aBieHne ra3a. 3aBUCUMOCTh
JaBJICHUS Tra3a OT oObeMa, TeMiieparypsl. [lepenaya naBieHust TBEPABIMH TellaMU, KUAKOCTIMHU
u razamu. 3akoH [lackams. [THeBMaTnyeckue MalIWHBI. 3aBUCUMOCTH JIABJICHHS JKUIKOCTH OT
ryounsl.  I'mapoctaruueckuid  mapanokc. CooOmiaromuecs — cocynsl.  ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emuin u armocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBAHMS BO3AYIIHOMN
obooukn 3emiu. Ombir Toppuuerm. M3mepeHune arMOCEpHOTO AABJICHUS. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMoc(hepHOTro JTaBICHMS.

JleiicTBHE JKUIKOCTH M Ta3a HA MOTPY>KEHHOE B HUX Telo. BriTankuparomias (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxoriaBanue.

How

Hemoncmpayuu.

3aBUCHUMOCTbH JIaBIICHUS Ta3a OT TEMIIEPaTYpBhI.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.

Coob1maronmecs: Cocy/sl.

I'mppaBnnueckwii mpecc.

[TposiBnenue neicTBus aTMOC(HEepHOTO JaBICHHUS.

3aBUCHMOCTh BBITAIKMBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHON YacTH Tella U MJIOTHOCTH

KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUKOCTH.

8. VYcioBue 1UIaBaHWS TEN: IUIaBaHWE WM TIOTPY)KEHHE Tl B 3aBUCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEHN TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

ok wdpE

~

1. WccnemoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00BEMa MOTPYKEHHOW B JKHJIKOCTH
4acTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CWIIBI, JCHCTBYIONMIEH Ha Telo, MOTPYXKEHHOE B
KUJKOCTB.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJTKHABAOIIEH CHIIBI, JCHCTBYIOMIEH HA TEJIO B JKUIKOCTH,
OT MAaccsl TeJa.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTH BBITAJKHUBAIOIIEH CHIIbI, JEHCTBYIOIIEH Ha
TEJIO B JKUIKOCTH, OT 00bEMa MOTPYXKEHHOH B JKMIKOCTh YAacTH Tejla U OT IUIOTHOCTH
KUIKOCTH.



5. KoucrpyupoBanue apeomerpa WM KOHCTPYMPOBAHHME JIOJKM U OINpeaeieHue e€
TPY30MOABEMHOCTH.
Pabora u MoIIHOCTb. DHEPIrHUs.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, 0JIOK, HAKJIOHHAs MIOCKOCTh. [IpaBuio paBHOBecHs pblyara.
[Ipumenenue mnpaBuia paBHOBECUS pbluara K OJOKy. «30J0TO€ TMPaBUIO» MEXaHUKU.
Koadpdumment mnonesnoro gevictBust (manee — KIII) mnpocteix wmexanusmoB. [IpocTeie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanunueckas sHeprusi. Kunernueckast v noreHuuaibHas 3ueprus. [Ipespamenne oqHoro
BHJIa MEXAHUYECKON YHEPTUU B APYroi. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl NPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimel.

1. Omnpenenenue paboOThl CHJIBI TPEHUS MPU PABHOMEPHOM JBM)KEHUM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycaoBUN paBHOBECHS pbluara.
3. WMsmepenne KIT/] Hak1OHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMsI MEXaHUYECKOM SHEPIUH.
8 KJIACC

TenoBble ABJICHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHU CTpoeHMs BeliecTBa. Macca
U pa3Mepbl aToMOB M MoJeKyJl. ONbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOW TEOPHUH.

Mozenu TBEPIOTO, JKUAKOTO U Ta3000pa3HOTO COCTOAHUH BeulecTBa. Kpucranmuueckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJISIDHO-KUHETHUUECKON Teopuu. (CMauuBaHME M KalWJUIAPHBIE SIBICHHA. TeruioBoe
paciIupeHue U cxaTue.

Temneparypa. CBsi3p TeMIeparypbl €O CKOPOCTbIO TEIUIOBOIO JBM)KEHMSI YacTHLL.
Buytpennsass osHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEM »SHepruu: Tervionepenaya u
coBepieHre padoThl. Busl Temnonepeaauu: TeIONPOBOJHOCTh, KOHBEKIMS, U3TyUEeHHUE.

KonuuectBo TemnoTel. YnaenbHas TEMJIOEMKOCTh BellecTBa. TermiooOMEH M TEeIIoBOe
paBHOBecHe. YpaBHEHHUE TeIUIoBOoro OanaHca. IlnaBrneHue um oTBep/eBaHHE KPUCTAIITMYECKUX
BEIIECTB. YenbHas TeruloTa IulaBieHus. [lapooOpazoBanue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEpPATyphl KHUIEHUS OT
aTMOC(EpHOTO JaBICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIMBA. Y IeJbHas TEIJIOTa CTOPaHMSL.

[Tpunuuner paGotsl TeruoBbix napurateneit KIIJ[ TtemmoBoro nBurarens. TeruioBbie
JIBUTATEIIN U 3alUTa OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEeHMsI U MIPEBPALEHHs] SHEPTUU B TEIUIOBBIX IPOIECcCaXx.

Hemoncmpayuu.

1. HaGmronenue GpOyHOBCKOTO JABHKCHHSL.
2. HaGmonenue muddysun.



Habmroienue sSiBJICHUI CMAaYMBaHUS M KAMAJUTSIPHBIX SBICHUM.
Hab6mronenue TenioBoro pacimpeHus Tel.

V3MeHeHre TaBlieHus Ta3a MPU U3MEHEHUHN 00bEMa U HArPEBAaHUH WITU OXJIAXKICHUU.
[IpaBuia uamepeHus: TemMnepaTyphbl.

Bunael renonepenaun.

OxnaxJIeHne MPpU COBEPIIEHUU PabOTHI.

HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

10 CpaBHeHME TEIIIOEMKOCTEH pa3IuyHbIX BEUIECTB.

11. HaGmoneHue KUIICHHUS.

12. HaGmroieHne MoCTOSTHCTBA TEMITEpaTyphl MPH TIJIaBJICHUH.

13. Mopenu TEII0BbIX IBUTIATEIICH.

Jlabopamopuwvie padbomot u onvimeol.

©CoN kW

OnbITHI 1O OOHAPYKEHUIO NEUCTBHUS CHUIJI MOJIEKYJISIPHOTO TPUTSKEHHUSI.
OnbIThI IO BhIpAIIMBaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI IO HAOIIOICHUIO TETNIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Onpenenenne AaBIeHUS BO3yXa B OaJUIOHE IIMPHUIIA.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh JIaBIEHUS BO3AyXa OT ero o0béma u
HarpeBaHUs WM OXJIAKICHHUS.
6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTHU JJIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPUUECKOU TPYyOKE OT TeMIlepaTyphbl.
7. HaOmromenue m3MeHEHUs] BHYTPEHHEHW HHEPruM Teia B pe3yjbTaTe TEIUIONepenadyd U
paboThl BHEIITHUX CHII.
8. HccnenoBanue siBJeHHs TEIIIOOOMEHA TPU CMENIMBAHUK XOJIOIHOM U ropsiueld BOJBI.
9. OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MTOJYUEHHOTO BOJIOHN IIPH TEIDIOOOMEHE ¢ HATPETHIM
METAJUIMYECKUM LUIUHAPOM.
10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoiiecca uCapeHusl.
12. OmnpenienieHre OTHOCUTEBHON BIQKHOCTH BO3TyXa.
13. Omnpenenenuie yaeabHOM TEIIOTHI IJIaBICHUS JIbA.
DyleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Onektpuzauusi Ten. [[Ba poja ayeKTpHUecKuX 3apsioB. B3aumopeicTBue 3apsyKEHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTb CHUJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TET OT BEITUYHHBI
3apsI0B U PACCTOSTHUSI MEXKTY TEIaMH).

Onektpuueckoe mosie. Hanpsx€HHOCTh anekTpuyeckoro nois. [lpuHnun cyneprno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaoB. DJIEMEHTApHBIM 3yiekTpudeckuil 3apsa. CrpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUH TOK. YCIOBHS CYHIECTBOBAHHS DJIEKTPUYECKOrO0 TOKAa. M CTOYHMKH
MOCTOSTHHOTO TOKa. JIEHCTBUS JNIEKTPUYECKOrO TOKa (TEIJIOBOE, XHMHYECKOe, MAarHUTHOE).
DJIEKTPUUYECKUI TOK B )KUAKOCTAX U razax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe Hamnpsbkenue. ConpoTHBIICHHE
IIPOBOJIHAKA. Y JIEIbHOE CONPOTUBIEHWE BemecTBa. 3akoH Owma 18 ydacTka ILEenu.
[locnenoBarenbHOE U MapaieIbHOE COEAMHEHUE TTPOBOJHUKOB.

PaboTta 1 MOIIHOCTbH AneKTpuYeckoro Toka. 3akoH Jlxoyns—JIeHua. DnekTpudyeckue Lenu
U TIOTPEOUTENH IEKTPUIECKOM dHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHeE.

ITocrosiHHbIE MarHuThl. B3auMoJelCTBHME MOCTOSHHBIX MarHMTOB. MAarHutHoe MoJie.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emie. OnbIiT Dpcerena. MaruutHoe nose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHHUKE. J[eficTBME MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb MOCTOSHHOrO Toka. Vcnonb3oBaHue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

agrwdE



Oneiter  @apanes. SBiaeHue anekTpomarHuTHoW  uHAykuuu. [lpaBuno  Jlenna.
Onektporedeparop. CrocoObl TONYYCHHS JJICKTPUYECKOW DHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

CoNoOA~WNE

NNNNNNRPRPRRERERRERRERRERE
A WNRPODOO~NOUOUIAARWNEO

DJneKTpu3anus Ted.

JIBa poJia 2JIeKTPUUECKUX 3apsS0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEJl.
VYeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DneKTpocTaTUuecKast UHIYKIIHSL.

3aKOH COXpaHEHUs AIEKTPUUECKUX 3apsi/IOB.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKN TOCTOSSHHOTO TOKA.

JleficTBUS 3NIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.

. "'a30BBbIit pazps.

. I3MepeHune cuiibl TOKa aMIIEpMETPOM.

. I3mMepeHue 3JeKTpuYecKOoro HarpsKeHNUs BOJIbTMETPOM.

. Peocrat u marazuH cCOnpOTHBIICHUN.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MonenrpoBaHue HEBO3MOKHOCTH PA3IECIICHNS OJI0COB MarHUTa.
. MozenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJje Toka. JJIeKTPOMArHuT.

. JlelicTBu€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIEKTPOABUTATEIb IOCTOSTHHOTO TOKa.

. UccnenoBanue sABieHUS 3IEKTPOMArHUTHON MHTYKIIUY.

. OniTel Dapanes.

. 3aBUCUMOCTb HalpaBIeHHs] UHIYKIIMOHHOTO TOKA OT YCJIOBUHM €ro BO3SHUKHOBEHHUSI.

25.

SJICKTpOFCHepaTOp IIOCTOAHHOI'O TOKA.

Jlabopamopnwvie padbomot u onvimol.

ok wnE

10.
11.
12.

13.
14.

OnbITH IO HAOJTIOICHUIO STICKTPU3AIUH TEJT WHAYKIIUEH U TIPU CONPUKOCHOBEHHH.
HccnenoBanue AeWCTBUS 3JIEKTPUYECKOTO MO HA TPOBOJAHUKU U TUAIIEKTPUKH.

CoOopka u mpoBepka padOThI INEKTPUIECKOM 1M MOCTOSHHOTO TOKA.

M3mepenue u peryImpoBaHne CHIIBI TOKA.

M3mepenue U peryImpoBaHue HAMPsKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, WAYIIETO Yepe3 Pe3rcCTOp, OT COMPOTHBICHHS
pe3ncTopa M HAPSHKEHUS Ha PE3UCTOPE.

OnBITHL, IEMOHCTPHUPYIOIIHE 3aBHCUMOCTD AJIEKTPUYECKOTO COMTPOTHBIICHUS TIPOBOIHUKA
OT €ro JUIMHBI, TUIOIIAAN MOMIEPEYHOTr0 CEYeHHs U MaTepuaa.

[TpoBepka mpaBuiia CIOKEHUSI HANPSHKEHUN TPH TTOCIEA0BATEILHOM COSTMHEHHH JIBYX
PE3UCTOPOB.

[TpoBepka mpaBuIIa JIst CHITBI TOKA MTPH MAPAJLIEIIbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

OmnpeneneHre MOITHOCTH AJIEKTPHUECKOTO TOKA, BBIIEIIEMON Ha PE3NUCTOpE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JaMIIOUKy, OT HamlpsKeHUs Ha
HEH.

Omnpenenenne KIIJ[ narpeBatens.

HccnenoBanre MarHUTHOTO B3aUMOAEMCTBHSI TOCTOSIHHBIX MarHUTOB.



15. 3yyeHne MarHuTHOTO TOJS TOCTOSIHHBIX MAarHUTOB TPH HMX OOBEAMHEHUH U
pas3/esieHuu.

16. MccnenoBanue ASWCTBUS SJICKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbl B3aUMOJICHCTBUS KATYUIKA C TOKOM U
MarHuTa oT CHJbl TOKa U HAaIIPABJIEHUS TOKA B KaTYIIIKE.

18. NU3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

19. KoncrpynpoBanue 1 u3y4eHue padboTsl SJEKTPOIBUTATEIS.

20. Usmepenue KIIJI anekTpoaBuraTeIbHOW YCTAaHOBKH.

21. OnbITBI TIO WCCIICAOBAHUIO SIBICHUS S3JCKTPOMAarHUTHOW WHAYKIMH: HCCIICIOBAaHHE
M3MEHEHUH 3HAaYeHUsI U HAIPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KUIACC

MexaHnnuyeckue siBJeHHS.

Mexanunueckoe aBuxeHue. MarepuanpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MEXaHUYECKOrO JBWKEHHUs. PaBHOMEpHOe mpsiMOiMHENHOe ABMkeHue. HepaBHomepHoe
npsMOJIMHEHOE JNBHKeHHe. CpelHsii U MrHOBEHHAs CKOPOCTh Tejla MNpH HEPaBHOMEPHOM
JBUKEHUU.

Yckopenne. PaBHOycKOpeHHOE mpsiMosinHeliHOe aBrkeHne. CBoboaHOe mageHue. OnbIThl
lNanunes.

PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon m vacrora obOpamienus. JIuHeliHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH Hprotona. Bropoit 3akoH Herotona. Tpernit 3akoH Hprotona. IIpunnun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJBXKEHUS, CUJla TPEHUs
MOKOS1, APYTHE BUbI TPEHUSL.

Cwia TsKECTH W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO TIaJICHMUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoct. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTepuaabHOU TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3mMenenune mmmynbca. Mmynbe cuiibl. 3aKOH COXpaHEHUsI MMIYJIbCA.
PeaktuBHOE NBHXKEHUE.

Mexannueckass pabota U MOHIHOCTh. PaboTa cun TskecTH, ymnpyroctd, Tpenus. CBs3b
sHeprun U padotThl. [loTeHImanpHas SHEpPrusi Tena, MOIHSATOTO HaJl TOBEPXHOCTHIO 3EMIIH.
[ToTeHumanbHas 3Heprus cxkatoil npyxuHbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOH
SHEPTruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOTO IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE TyTe W TPACKTOPHHA IBM)KEHUS OJHOTO M TOTO K€ Tela OTHOCHTEIBHO
pa3HBIX TEJl OTCUETA.

N3mepenne CKOpOCTH U YCKOPEHUS MPSMOJIMHENHOTO IBUKEHUSI.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBHIKEHUS.

Habmroienue 1BHKeHuUs Tella o OKPYKHOCTH.

Habmionenne MexaHW4YecKHX SBICHHH, MPOUCXOASIIINX B cucteMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH’KEHUU OTHOCUTEIFHO KaOuHeTa PU3UKH.
3aBUCHUMOCTb YCKOPEHHMSI T€JIa OT MAcChl TeJla U JEHCTBYIOIIEN Ha HETO CHUJIBL.
HabGnronenue paBeHCTBA CHJT TIPU B3aUMOCHCTBUH TE.

9. H3meHnenwue Beca Tesa NpU yCKOPEHHOM JBHKEHHH.

©o 0k w
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10.
11.
12.
13.
14.
15.
16.

Ilepenaya uMIynbca Ipyu B3aUMOJAEHCTBUU TEIL.

[IpeoOpazoBanms YHEPTUU TTPU B3aUMOICHCTBUH TEJI.

CoxpaHeHue UMITyJbca IIPU HEYIPYTOM B3aUMOAECHCTBUH.

CoxpaHeHue UMITyJbca MPU a0COIOTHO YIPYTOM B3aUMOJCHCTBHH.

HabGntonenue peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHue MeXaHU4eCKOW YHEPTUH MPU CBOOOIHOM Ia/ICHUU.

CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU JIBUKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnwvie pabomot u onvimul.

o N

10.

11.

KonctpynpoBanue Tpakra s pa3roHa M JAIbHEWUIIEr0 PaBHOMEPHOTO JBUKCHUS
[IapUKa WIH TEJICKKHU.

Onpenenenue cpeiaHel CKOPOCTU CKOJBXKEHHs Opycka WM JBIJKEHHUS IIapuKa II0
HAKJIOHHOM IJIOCKOCTH.

Onpenenenue YCKOpEHHUsS Tella MPH PABHOYCKOPEHHOM JIBMJKEHHUH IO HAKJIOHHOM
MIJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH MYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JBIKEHUU 0€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu MpU PaBHOYCKOPEHHOM JIBIKEHUU 0€3 HauyalbHOW CKOPOCTH
IMIYTHU OTHOCATCA KaK psAa HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOLINUEC ITPOMEIKYTKHN BPCMCHHU
OJINHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPEHHA CKOJIbKCHHA OT CHJIBI HOPMaJlbHOI'O
JABJICHHUSL.

Omnpenenenne kKodpHUIMESHTA TPESHUS CKOJIBKCHHS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Onpenenenue pabOThl CUJIBI TPEHUS IPU PABHOMEPHOM JIBWJKEHUU Tejla IO
TOPU30HTAILHON MOBEPXHOCTH.

Onpenenenne pabOThl CUJIBI  YOPYTOCTH TIPH TMOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJBHYKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpAHEHUS SHEPTUH.

Mexann4deckue KoJ1e0aHUs U BOJTHBI.

KonebarenbHoe aBmxeHue. OCHOBHBbIE XapaKTEPUCTHKU KosieOaHUI: NEpUoA, 4acToTa,
aMIUIMTya. MaTtemaTuueckuid W MNpYXKUHHBIA MasTHUKK. [IpeBpamenue sHeprum Ipu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BeiHyxJeHHbIe KoneOaHus. Pe3oHanc. MexaHMUeCKUe BOJIHBI.
CaolicTBa MexaHndeckux BoJiH. [IposiosibHbIE U onepeyHble BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTb
e€ pacpocTpaHeHus1. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKoOCTb 3ByKa U BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U ylbTpa3ByK.

Hemoncmpayuu.

Sk wdE

Habmronenue xoneGanuii Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6monenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KHUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

Pacripoctpanenue mpo0abHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Hab6nronenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

1.
2.

Omnpenenenye 4acToThl U Meproia KoieOaHuit MaTeMaTHYeCKOro MasiTHUKA.
OmnpezneneHue 4acTOThI U MEpHOJa KoIeOaHUH PY>KUHHOTO MasTHUKA.



3. HccrnenoBanue 3aBHUCMMOCTH IEpHOAa KOJNEOAHUH MOJBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.
4. WccnenoBaHue 3aBUCHMOCTH IE€pHOJa KOJeOaHWW MPYKUHHOTO MasTHUKA OT MacChl

rpysa.
5. TIpoBepka HE3aBUCUMOCTH TIepHOIa KOJeOAHU Tpy3a, MOJABEIICHHOTO K HUTH, OT MacChl

rpysa.
6. OnbIThl, JEMOHCTPHPYIOIIUE 3aBUCUMOCTb MEPHO/Ia KOJeOaHUH MPYKUHHOTO MasiTHUKA
OT MaccChl I'py3a U KECTKOCTHU MPYKUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaCHHUS.
DJIEKTPOMArHUTHOE I10JIe M 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEKTPOMarHUTHOE I0JIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BOJH. [lIKasia 351eKTpOMarHuTHBIX BOJIH. MCIionb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH JUIsl COTOBOM
CBSI3U.

DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIE CBOICTBa CBETA.
Jlabopamopnuvie pabomut u onvimol.

1. W3yueHue CBOMCTB 3J€KTPOMArHUTHBIX BOJH C TOMOULIbI0 MOOUIBHOIO TenepoHa.

CBeToBbI€ SIBJICHHS.

JlyueBasg mopens cBera. Mcrounuku cera. IIpsMOIMHENHOE pacnpoCTpaHEHHE CBETa.
3armenust Connua u JIynsl. Otpaskenue cBeta. [Tnockoe 3epkao. 3aKoH OTpaKeHUs CBETA.

[Tpenominienue cBeta. 3aKOH npesnomieHus cBera. [loHOEe BHyTpeHHee OTpakeHUe CBeTa.
Hcnonp30BaHNE TIOJHOTO BHYTPEHHETO OTPA)KEHUS B ONITUUECKUX CBETOBOJAX.

JInnza. Xopx nyueit B smH3e. Onruyeckas cucreMa ¢oToanmnapara, MHKPOCKONA U
Teneckona. ['a3 kak ontudeckas cuctema. bim3opykocTs U 1aabHO30PKOCTb.

Pasnoxenue Genoro ceera B cnektp. OnbiTel HetoToHa. CliokKeHHe CrIeKTpaIbHbBIX 1IBETOB.
Jucnepcus csera.

Hemoncmpayuu.

[IpssMonMHENHOE paCIIPOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.

OnTuyeckuii CBETOBOI.

Xon tydeit B coOuparomiei JTrnH3e.

Xop JIydeil B paccenBarolel JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun neiictBus goroarnmapara, MUKPOCKOINA U TEIECKOIA.
10 Monens riasa.

11. PaznoxxeHue Oeoro cBETa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpy CIOKSHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwie pabomul u onvimol.

LCoNoR~RWNE

1. I/ICCJ'IGI[OBaHI/Ie 3aBUCHUMOCTH yTI'JIa OTPAKCHUSA CBCTOBOI'O Jiy4da OT yIJia MMaaACHUS.
2. HzydeHue xapaKkTepUCTHK H300paKeHUs IpeMETa B IIIOCKOM 3epKaJie.



3. HccnenoBanue 3aBHCHMOCTH yIjia MPEJOMJICHHS CBETOBOTO JIyda OT YIJa MajeHus Ha
IPaHUILIE «BO3TYX—CTEKIIO».

[Tony4yenue n300paKeHUH C MOMOIIBIO COOMPAIOLICH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.

OnBITHL IO PA3TIOKEHHUIO OEJIOTO CBETA B CHEKTP.

OnbITel 1O BOCHPUATHIO IIBETa NPEIMETOB MPU HUX HAOIIOACHUU 4Yepe3 LIBETOBbIE
(GUIBTPHL.

KBaHTOBbBIC sIBJICHUS.

OmnbiThl Pesepdopaa u mmanerapHast Mmonens atomMa. Mogens atoma bopa. Mcnyckanue u
noromeHne ceera aroMoM. KBantel. JInneiuaTsle CEKTpBI.

PagunoaktuBHOCTE. Anbda, Oeta- u ramma-m3nydeHus. CTpOCHHE aTOMHOTO Spa.
Hyknonnas Mopenb atoMHoro siapa. M3zoromsl. PaauoaxkTtuBHble mpeBpamieHus. Ilepuon
[10JIypacnaia aTOMHBIX sJIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHUS 3apsA0BOr0 U MAaCCOBOI'O YMCE. DHEPrusl CBS3U
aToMHbIX siaep. CBsa3p Macchl U sHepruu. Peakumu cuHte3a u aeneHus sjep. Mcrounuku
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMcTBUA paAMOAKTUBHBIX U3JIyYC€HUHN HA )KMBbIE OPTaHU3MBI.

No ok

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.

CrexTpbl pa3aMyHbIX Ia30B.

CnexTp Bogopo/a.

Hab6monenue TpexoB B kamepe Buibcona.

Pabora cuéryrka MOHU3UPYIOMINUX U3TYICHHI.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuwvie pabomul u onvimot.

IS e

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATBIX CIIEKTPOB U3IY4YEHUS.

2. HccrnemoBaHue TpeKOB: HM3MEpPEHHE HSHEPTHMHM YaCTUIBI IO TOPMO3HOMY IyTH (110
¢dororpadusim).

3. H3mepeHne paanoakTHBHOTO (QOHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-0000IIAOMIMK  MOJYAb  IpEJHAa3HAYeH JUIsl  CHCTEMaTH3aluud |
0000111eHUs TPEMETHOTO COJIEPKAHMSI U OMbITA JIeATENbHOCTH, IPUOOPETEHHOTO NPH U3yUEHUU
BCEro Kypca (pU3MKH, a TakKe Ul MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
¢buznke JU1st 00ydaromuxcs, BBIOPABIINX 3TOT YU€OHBIH MpeIMeET.

[Ipy w3ydeHMHM [aHHOTO MOAYJS PEATU3YIOTCA M CUCTEMATU3MPYIOTCS  BHJbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuyuBaeTcs JOCTHKEHHE MPEAMETHBIX U
METanpeIMETHBIX IJIAaHUPYEMBIX pE3yabTaTOB o0yueHus, dbopmupyercs
€CTeCTBEHHOHAy4YHasi TPAMOTHOCTh: OCBOCHHME HAay4YHBIX METOJIOB HCCJIEIOBAaHUS SIBJICHUN
OPUPOIBl U TEXHUKH, OBIAJIEHUE YMEHHUSMH OOBICHATH (DU3MYECKHE SIBICHUS, NPUMEHSsS
MOJIy4Y€HHbIEC 3HAHUS, PellaTh 3a7a4, B TOM YHCJIe KAUeCTBEHHBIE U AKCIIEPUMEHTAaIbHbIE.

[TpyHIMNIMATBHO AESITEIBLHOCTHBIM XapaKkTep JaHHOTO pa3jelia pealn3yercs 3a CUET TOro,
4yTO 00yUaromuecs BHIMOIHIIOT 3aaH1sI, B KOTOPBIX UM Mpe/iaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBSCHATH (PU3MUECKUE SBICHUS
B OKpY’Karoled MpUpoIe U MOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METObl UCCIIEAOBAHUS (DU3UUYECKHUX SIBICHHM, B TOM YHCIE IS
MIPOBEPKHU THIIOTE3 U MOIYYESHUS TEOPETUUECKUX BBIBOJIOB;



OOBSCHSTH HAYYHBIE OCHOBBI HAaMOOJIEe BAKHBIX JOCTH)KCHUN COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPAKTUIECKOTO UCIIOIB30BAHUS PA3IMYHBIX CTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA
MIPEBPAICHIS] K COXPAHEHHSI BCEX U3BECTHBIX BUIIOB YHEPTHUU.

Kaxnas w3 TeM JaHHOTO MOMYJS BKIIOYAET JKCICPUMEHTAIBHOE HCCIIEIOBAHHE
o0o0maromiero xapakrepa. Moaynb 3aBepIiiaeTcsi IPOBEACHUEM UArHOCTHYECKON U OLIEHOYHOMN
paboTHI 32 KypC OCHOBHOT'O 00IIIET0 00pa30oBaHus.

INJIAHUPYEMBIE PE3YJBbTATBI OCBOEHHUS IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuenne (QU3MKM HA YpPOBHE OCHOBHOIO 0OLIero oOpa3oBaHMs HAINpPaBJICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEJMETHBIX M PEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

B pesynbrare w3yueHus (UMK Ha YypPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUS Y
oOyuaromerocst 0yayT chopMUPOBaHBI CIICAYIOLIHNE INYHOCTHBIC PE3YJIbTAThI B YACTH:

e 1) mAaTPHOTHYECKOT0 BOCIUTAHMS:

e —IPOSABICHHE HHTEpPECA K MCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHMCKON
buznyeckoil HayKu;

e —IICHHOCTHOE OTHOIIEHHE K JOCTHKECHHUSIM POCCHICKHUX YIEHBIX -(PU3UKOB;

e 2) rpa’kAaHCKOI0 U JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

e —TOTOBHOCTb K aKTUBHOMY Y4YacTUIO B OOCYXICHHH OOIIECTBEHHO 3HAYMMBIX U
STHYCCKUX HpO6JIeM, CBA3AaHHBIX C ITPAKTUYCCKUM IIPUMCHCHUCM I[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I,

e —OCO3HAHME BAYXHOCTU MOPATbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

e 3)3CTeTHYECKOr0 BOCIMTAHMS:

e —BOCHOPUATHE OCTETUYECKUX KauecTB (PU3NYECKOW Hayku: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4) HIEHHOCTH HAYYHOTI'O MO3HAHMSL:

e —OCO3HaHME IIEHHOCTH (PU3MUECKON HAyKH KaK MOLIHOIO MHCTPYMEHTAa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUILIEH COCTABIISIIOLIEH KYIbTYpHI,

e —pa3BUTHE HAy4yHOH  JIOOO3HATENBHOCTH, MHTEpeca K  HCCIEI0BAaTEIbCKON
JIeATEIbHOCTH;

e 5) popMupoBanHus KYJbTYPHI 310POBbS M IMOLMOHAJIBHOI0 0J1arONOJTy U

e —OCO3HaHME IIEHHOCTH 0€30MacHOro odpasa *KH3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BOKHOCTH TpaBUI OE30MacHOTO MOBEACHHsS Ha TpaHCIOpTe, Ha JOporax, ¢
SJICKTPUYCCKUM U TCIIJIOBBIM 060py2[0BaHI/IGM B IOMAIIHUX YCJIOBUAX;

e —c(hopMHpPOBAaHHOCTh HaBBIKa pe(dIEKCUU, MPU3HAHWE CBOETO MpaBa Ha OMIMOKY U
TaKOT0 K€ MpaBa y IPyroro 4eJioBeKa;

e 6) TPY10BOIr0 BOCIIUTAHUSA:

e —aKTHBHOE YyYacTHE€ B pCIICHWH TPAKTHUUECKUX 3a7a4 (B paMKax CEMbH,
00pa3oBaTeNbHONW OpraHU3allMHM, TOPOJa, Kpas) TEXHOJOTHYECKOM W COIMAIIbHOU
HANPaBIEHHOCTH, TPEOYIOIMIUX B TOM YKCIe U (PU3MUECKUX 3HAHUM;

e —HHTEpPEC K MPaKTUYECKOMY U3yUeHHIO Ipodeccui, CBI3aHHBIX C PU3UKOM;

e 7) 3KOJIOTHYECKOT0 BOCIIUTAHMSI:

e —OpHUEHTAIUs Ha TpPHUMEHEeHHE (U3MYECKHX 3HAHUU JUIsl pelleHws 3a7ad B 00JIacTH
OKpYKaloIle Cpefibl, TIIAaHUPOBAHUS MOCTYIIKOB U OIIEHKH UX BO3MOYKHBIX MOCIEICTBHI
JUTSL OKpYKAIOIEn Cpeibl;

e —OCO3HaHHME INI0OATBLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus;

e 8) aganTanmuM K M3MEHSIIONIUMCH YCIOBHUAM COIMAIBLHON U NPUPOIHOM Cpeabl:



e —TMOTPEeOHOCTH, BO B3aWMOJCWUCTBUU TIPHU BBIMIOJHEHUU WCCIEAOBAHUNA U TIPOEKTOB
bu3nYecKoil HalPaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSIM JPYTHUX;

e —TIOBBILICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATEIbHOCTD;

e —mOTpeOHOCTh B ()OPMUPOBAHUM HOBBIX 3HAHUM, B TOM uucie (OpMyIUpOBATH HJEH,
MOHSITHSL, TUIIOTE3bI O (PU3NYECKUX 0OBEKTAX U SIBJICHUSAX;

e —OCO3HaHHUE Je(HUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

e —IUJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETECHUH HOBBIX (PU3NYECKUX 3HAHMIA;

e —CTpPEMJICHHE aHAIM3UPOBATh U BBIABIATH B3aUMOCBSI3UM MPUPOABI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;

e —OIICHKAa CBOUX JEHCTBUH C y4€TOM BIIMSHUS HA OKPYKAIOUIYIO CpPEAy, BO3MOXKHBIX
[J100aBbHBIX TOCTIEICTBUM.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHHs Iporpammbl 1O (U3MKE Ha YPOBHE OCHOBHOIO OOIIEro
oOpazoBanust y oOyd4aromerocsi OyayT cGhOpMHUpPOBaHBI MeTaNlpeIMeTHbIEe Pe3yJbTaThl,
BKJIIOYAIOIIME I103HABaTEIbHbIC YHHMBEpCalbHble Yy4yeOHble JAEHCTBUS, KOMMYHUKATHUBHbIC
YHHUBEpCaJIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUECOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIe YHHMBepCcAIbHbIe yueOHbIe 1eiicTBUS

ba3oBble JJornveckue aeiicTBUs:

e  BBUIBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBICHUI);

e YCTaHaBJIMBATh CYLIECTBEHHBIN NMPU3HAK KJIaCCU(PUKALUU, OCHOBAHMS AJIs1 0000IeHUs U
CpaBHEHWS,

e BBIIBJIATH 3aKOHOMEPHOCTH U IMPOTHUBOPEUUS B pacCMaTpUBAEMbIX (aKTax, JaHHBIX U
HaOJFOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

e BBUIBJISATH TNPUYMHHO-CICICTBEHHBIC CBS3U INPU H3YYEHUM (U3NYECKUX SIBICHUH H
IpPOIIECCOB, JI€NaTh BBIBOJABI C HCIOJb30BAHWEM JEIYKTHBHBIX M HWHJIYKTHBHBIX
YMO3aKJIFOYEeHUH, BEIIBUTATh THITOTE3bI O B3AUMOCBS3X (PU3NUYECKUX BEITUUNH;

e  CaMOCTOSTENILHO BBIOMpATh CIIOCOO pelieHus yueOHOH (u3ndeckoil 3a1aun (CpaBHEHUE
HECKOJIbKMX BApUAHTOB pEHICHWs, BBIOOp Hawboiiee TOAXOMANIETO C YYETOM
CaMOCTOSITENIHO BbIJICTIEHHBIX KPUTEPUEB).

Ba3oBbie ucciiefoBarebcKue 1eicTBHUSA:

e  HCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS;

e MPOBOJUTH IO CAMOCTOSITEILHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (PU3nUecKuii
9KCHEPUMEHT, HEOOJIBIIOE UCCIIEA0BAaHUE (PU3NMUECKOTO SIBICHHUS;

e OIICHWBaTh Ha NMPUMEHHUMOCTb M JOCTOBEPHOCTh MH(OpPMAIMIO, MOJIYYEHHYIO B XOj€
HCCJIETOBAHMSI UJTU DKCIIEPUMEHTA;

e  CaMOCTOATENILHO (POPMYIHPOBATH OOOOIEHHS U BHIBOJIBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0I€HUS, OMbITA, UCCIIEIOBaHMUS;

e IIPOrHO3UPOBATh BO3MOKHOE JalibHEHIIee pa3BUTHE (PU3HMUECKUX IMPOIECCOB, a TaKXKe
BBIZIBUT'aTh NPCAIIOJIOXKCHUS 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTax.

Pabora ¢ nnopmanmeii:



NPUMEHSTh Pa3jIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl TPU TIOUCKE W OTOOpE
WH(OpPMAIIUK WM TaHHBIX C YIETOM MPEUIOKEHHON yueOHOU PU3nUecKor 3a/1auu;
aHAJM3UPOBaTh, CHCTEMATU3MPOBATH M HHTEPIPETHPOBATH HMH(OPMAIMIO Pa3IMYHBIX
BUIOB U (POPM IIPEIICTABIICHHUS;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANbHYIO (GOpPMY NpeACTaBiIeHUS HHPOpMauu u
WLTIOCTPUPOBATh pEIIacMble 3a/la4d HECIIOKHBIMUA CXEMaMH, JIHarpaMMaMH, WHOU
rpaduKoif 1 UX KOMOMHAIIHSIMH.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

B Xoie OOCYXJCHHS y4eOHOro MmaTepualia, pe3yjabTaTOB JabOpaTOPHBIX pPaboT u
MPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY OOCYK/IaeMOWl TEMbl U BBICKA3bIBATh WJICH,
HalleJICHHBIC Ha PEIICHUE 3a]a4M | MMOJIepKaHue 0J1aro)kenaTeIbHOCTH OOIICHUS;
COMOCTABJISITH CBOM CYXACHHS C CYXKICHUSMH JPYTHX YYaCTHUKOB JIMAJIOra,
0OHapy)XMBATh PA3IUYHE U CXOJACTBO IMO3HIIHH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMUCHMEHHBIX TEKCTaX;

nyOMMYHO  TPEACTABISITH  PE3YydAbTaThl  BBIOJHEHHOTO  (PU3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

MOHMMATh U HUCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON U MHAUBHUIYAIbHON paboOThl Mpu
pelIeHUH KOHKPETHO! (pU3HUecKoi MpoOIembl;

MPUHUMATh 1M COBMECTHOH JICSITCIIbHOCTH, OPraHU30BBIBATH JCHCTBUSA IO €€
JOCTHIKEHUIO: PACIPENIEISITh POJU, OOCYKIATh MPOIECCHl W Pe3yabTaThl COBMECTHOM
paboThI, 00001IaTH MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh padOTHI, JIOCTHTas KadeCTBEHHOTO pe3yibTara IO CBOEMY
HANPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMU YJICHAMH KOMAaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa B OOIIMIA IPOAYKT MO KPUTEPHUSIM, CAMOCTOSITEIILHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PerJIHTI/IBH])Ie YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBUS

Camoopranmusanus:

BBISBIISATH MIPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CUTYalUsX, TPEOYIOIUX JUIs PELICHUs
(bu3nyecKux 3HaAHMI;

OPUEHTHPOBAThCSI B PA3IMUYHBIX MOAXOJAX NPUHATHS pelleHHH (MHAMBUAYaAJIBHOE,
IPUHITHUE PELIEHUs B TPYIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITENIbHO COCTaBJISITh QITOPUTM pelIeHUs (QU3NYECKOW 3aJauyd WIM IJ1aHa
UCCIIEIOBaHUS C YYETOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIIaraéMble BAPUAHTHI PEILICHNN;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUM U IpeJiaraTh MiaH e€ U3MEHEeHHUS,;

OOBSICHATH MPUYMHBI JTOCTHKEHUS (HEIOCTUIKEHUS) pe3yJIbTaToB AEATeIbHOCTH, JaBaTh
OLICHKY ITPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JESATEIBHOCTH (B TOM YHCIE B XOJ| BBIMOJHEHUS (HPU3UUECKOTO
UCCIIEIOBaHMSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHMBIIHUXCS
CUTYallUii, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yibTaTa LENH U YCIOBUSIM;

CTaBUTh ce0sl HA MECTO APYroro 4YeloBEKa B XOJE CIopa WM JUCKYCCUU HA HAYYHYIO
TeMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYroro;



e TMpHU3HABATHh CBOE MpaBO Ha OIIMOKY TNpU peleHuH (QU3NYECKUX 3ahady WM B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE K€ IIPABO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydeHus B 7 kJjacce NpeIMEeTHbIE pe3yJlbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:

e WCHOJB30BATh MOHATHA: (U3MYECKHE ¢ XHMUYECKHE SIBJICHUS, HaOIroaeHue,
9KCHEPUMEHT, MOJIeNb, T'MIIOTe3a, €IUHMIBI (U3NYECKUX BEJIWYMH, aTOM, MOJEKYyJa,
arperaTHble COCTOSIHMS BemecTBa (TBEPAOE, KHUJIKOE, ra3000pa3HOE), MEXaHHMUYECKOEe
JBW)KEHUE  (paBHOMEpPHOE,  HEpaBHOMEPHOE,  NPSAMOJUHEHHOE),  TpaeKTopus,
paBHOJEHCTBYIOMAss cuia, jAedopmanus (ympyras, IJIaCTHYECKasi), HEBECOMOCTb,
CoOO0LIa0IUECs COCYIbI;

e paznmyatrh siBieHUs (qudQy3us, TEIUIOBOE JBMKECHHE YACTHIl BEIIECTBA, PABHOMEPHOE
JBUKCHHE, HEPABHOMEPHOE JABM)KCHHE, MHEpLUS, B3aUMOJECHCTBUE TEJ, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIIEHHOM OCBIO BPAILLCHHUs, IIepeaada JaBICHUs TBEPAbIMHU TEIIAMH,
KHUJIKOCTSIMM M Tra3aMH, aTMoc(epHOe [aBlIeHHe, IUIaBaHUE Tel, NpPEeBpalCHUs
MEXaHUYECKOM 3HEPruu) 1o ONUCAHUIO0 UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

e pacrmo3HaBaTh IPOSIBICHWE M3YYEHHBIX (PU3NYECKUX SIBICHUM B OKpPYKAlOIIEM MHUpE, B
TOM 4Hciae (U3MUECKUE SIBIICHUS B IPHUPOJE: NPUMEPhl JBMXKEHUS C pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW W HEKHMBOW IPUPOJE, NEHUCTBUE CHIIBI TPEHUS B NPHUPOAE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOrO [aBJIEHUS Ha JKUBOM OpraHusM, IJIaBaHUE pbIO,
ppluaru B TeJe 4YelIOBEKa, MPU 3TOM NEPEBOAUTH MPAKTHUUECKYIO 33Jady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOIMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUH;

e ONUCHIBATH M3YYEHHBbIE CBOMCTBA Te€l U (DU3MUECKUE SBICHUS, UCHOJB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00BEM, IJIOTHOCTh BEIIECTBA, BpeMs, MyTh, CKOPOCTb, CPEIHsA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSAXKECTH, BEC Teja, CUila TPEHUs, AaBiieHue (TBEPAOTrO
TeJa, )KUJKOCTH, Ta3a), BBITAIKUBAIOLIAs CUJIa, MEXaHUYecKast paboTa, MOIIHOCTb, IJIEYO0
CHUJIBI, MOMEHT CHJIbI, KOO (UIIUEHT MOJIE3HOTO IEHCTBUS MEXAaHU3MOB, KUHETUUYECKasl U
NOTEHIMAJIbHAs SHEPrHsl), IPU ONMHUCAHUM MPABHIBHO TPAKTOBATh (PM3UUECKUH CMBICI
HCIOJIb3YEMBIX BEJIMYMH, UX 0003HAUEHUS M €IUHUIIbI (U3NYECKUX BEJIUYMH, HAXOIUTh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMYMHY C JPYIMMU BEIMYMHAMH,
CTPOUTH IpapMKy U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

e  XapaKTepu3oBaTh CBOWCTBA TeJl, (PU3NUECKUE SBJICHHS U MPOLECCHI, UCIONb3Ys MpaBUiIa
CJIOKEHUs CWJI (BIOJb OJHOU MpsMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
NpaBUIO paBHOBecusi pbiuara (O0Ka), «30J0TO€ MPABUIO» MEXAHUKH, 3aKOH
COXpaHEHMs] MEXaHMYECKOM OSHEpPIruu, MpU ATOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €M0 MaTEMATUUECKOE BBIPAKECHHE;

e  OOBSICHATH (PU3MYECKHE SBJICHUS, MPOIIECCHl U CBOICTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUUYUHHO-CIIEACTBEHHbBIE
CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB ¢ OMOpoil Ha 1-2 H3y4yeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3NUECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

e pemarb pacy€THble 3a7aud B 1—2 JeHCTBUS, HUCHONB3YS 3aKOHBI U  (QOPMYJIbI,
CBsI3bIBaOIME (PU3NYECKHE BETMUMHBL: HA OCHOBE aHAIM3a YCIOBUS 3a[aud 3alHChIBaTh
KpaTKOE YCJOBHE, MOJCTABIATH (U3NYECKUE BEIUYUHBI B (OPMYJbl U IMPOBOIUTH
pacy€Tbl, HAXOAUTH CIPABOYHBIE JaHHBIE, HEOOXOJUMBIE JUISl peIlIeHHs 3a/1a4, OLIEHUBATh
PEATHCTHYHOCTD MOTYYCHHOW (PU3NUECKON BETUYMHBI,



pacrio3HaBaTh MpoOIeMbl, KOTOPhIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
B ONHCAaHUM HCCIICOBAHUS BBIICIATh IPOBEPSIEMOE MPEAINONOKEeHHe (TUIOTE3Y),
pa3iauyaTh M MHTEPIPETUPOBATH IOJIYYEHHBIM pe3ysbTaT, HaXOAWTh OIIMOKH B XOJ€
OIIbITA, JIEJIATh BBIBOJBI 110 €70 PE3yJIbTaTaM;

IPOBOJIUTH OMBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBJICHUN WIN (PU3MYECKHX CBOMCTB
Tes:  (popMynupoBaTh MpOBEPSEMbIC IMPEANOJIOKEHHUS, COOMpaTh YCTaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3aIIUCHIBATH XO/1 OIBITA M (POPMYTUPOBATH BHIBOIBL;
BBINOJIHATh IPSMbIE W3MEPEHUsl PACCTOSHUS, BPEMEHH, MAcchl Tella, 00bEéMa, CHUJIBI U
TEMIIepaTypbl C HWCIOJb30BAHWEM AHAJOTOBBIX M IM(POBBIX MPUOOPOB, 3aNUCHIBATH
IOKa3aHUs IpUOOPOB € yYETOM 3aJJaHHOM aOCOIIOTHOM MOTrPEeIHOCTH U3MEPEHNUH;
IPOBOJIUTH HCCIICAOBAHHE 3aBHCUMOCTH OIHON (PU3MUECKOW BENIWYHHBI OT JOPYrou ¢
UCIIOJIb30BAaHUEM MPSIMBIX W3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JIBHXKYILErOCs
T€la OT BPEMEHU JBW)KECHHUS Tela, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOINAAU
CONPUKOCHOBEHMSI TE€JI, CHUJIbl YIPYTOCTH OT YIJIMHEHMs NPY>KUHBI, BbITAIKUBAIOLIEH
CWIBl OT O0BEMa MOTrpY:KEHHOM 4YacTH Telda U OT IUJIOTHOCTH JKUAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Te€la, OT INIyOMHBI, Ha KOTOPYIO IOTPYKEHO TEIO,
YCIOBUH TIJIaBaHMUs TeJ, YCJIOBUHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBATh B
IUTAHUPOBAHUH Y4EOHOTO MCCIIEIOBAHNUs, COOMPATh YCTAHOBKY M BBIIOJIHITH H3MEPECHHUS,
ciefys NMpeUIoKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThbl NOJIYYEHHOM 3aBUCHUMOCTH
($U3NUECKUX BENMYHMH B BHJIC NPEIVIOKEHHBIX TAOIUI] M TPaQHKOB, JeIaTh BHIBOJBI 110
pe3yJsibTaTaM MCCIIEI0BaHNUS;

IPOBOJUTh KOCBEHHBIE H3MEpPeHHS (U3NYECKUX BEJIWYMH (TJIOTHOCTH BEIIECTBA
KUAKOCTH W TBEPLOIO Tela, CHJIA TPEHUs CKOJIBXKEHUs, JaBJICHHE BO3/1yXa,
BBITJIKMBAOINAS CHJIA, IEHCTBYIOIIAS HA MOTPYKEHHOE B XKHUIKOCTH TeNO0, K03 duiment
HOJIE3HOI'O JIEMCTBUS MPOCTBIX MEXAaHU3MOB), CIEAYS NPEIIOKEHHON MHCTPYKLHUU: MPU
BBIMIOJTHEHUM W3MEPEHUH coOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBIYUCIATH
3HAUYEHUE NCKOMOM BEJIMYUHBL;

coOnroAarh NpaBUJa TEXHUKHM 0Oe30macHOCTH Ipu  pabore ¢ J1a00paTOpHBIM
o0opyoBaHuEM;

yKa3blBaTh TPUHIUIBI JEWCTBUS NpUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETpP, COOOIIAIONIUECs COCY/bl, OapoMeTp, pblYyar, MOJBMXKHBIA U
HEIOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu30BaTh MPUHLIUIBI I€HCTBUS N3YYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB
C ONOpPON Ha WX OmucaHWs (B TOM 4YHUCIE: MOALIMIHHUKH, YCTPONCTBO BOAOIPOBOJA,
THJIPAaBIMYECKUN TIpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOM Hacoc, apeoMmerp),
UCIIOJNIb3YSl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUN M HeoOXoauMble (usmueckue
3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOJIUTH MpHUMEpPHl (HAXOAWTh HH(OpPMaLMIO O TpHUMEpax) MPaKTUYECKOTO
UCTOJb30BaHUS (U3UUECKUX 3HAHWH B TIOBCEAHEBHOM JKU3HU M OOecredyeHus
0e30MacHOCTH TMpH O0OpalleHud C TNpudopaMH U TEXHUYECKUMH YCTpOIlCTBaMH,
COXpPaHEHHMsI 3/10pPOBbS 1 COOJIIOJICHUS HOPM HKOJIOTHUECKOTO MOBEIEHUS B OKpYIKaloIIen
cpene;

OCYILIECTBIISAITh OTOOP HCTOYHMKOB HHGpopMmanuu B HHTEepHETE B COOTBETCTBHM C
3aJJaHHBIM TOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAaHUN U MYyTEM CpaBHEHUS
Pa3IMYHBIX MCTOYHMKOB BBIJEIATh MH(OPMAIUIO, KOTOpas SIBISETCS MPOTHBOPEUUBOI
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIOJIb30BaTh MPH BBHIOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIONMYJSPHYIO JIUTEPATypy
bu3nyecKoro cojepxaHus, CipaBOUHbIE MaTepHUalibl, pecypchl cetu VHTepHeT, BiIaieTh
npuéMamMM KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpazoBaHMus HWHPOPMAIMU M3 OJHOM
3HAKOBOU CUCTEMBI B JIPYTYIO;



e CO3JaBaTh COOCTBEHHBIC KpaTKHWE MUCHMEHHBIC W YCTHBIC COOOIICHHS] Ha OCHOBE 2—3
HUCTOYHUKOB WH(POPMAIUU (PU3MYSCKOTO COICPKAHHSA, B TOM YHCJIC IMYOJMYHO JIeaTh
KpaTKue COOOMICHHS O Pe3ybTaTax MPOCKTOB WM YYeOHBIX HCCIEAOBAHUU, TIPU 3TOM
IPaMOTHO  MCIOJIb30BaTh M3YYCHHBIH IMOHATUHHBIA  ammapaT Kypca  (DHU3HKH,
COIMPOBOXKIATH BBHICTYIIJICHUE MMPE3CHTAIUEH;

e IPU BBINOJHCHUHM YYCOHBIX IMPOCKTOB M HMCCICIOBAHHUNA PACHpPECNIATh O0S3aHHOCTH B
TpynIe B COOTBETCTBUH C IMOCTABJICHHBIMU 3aJja4aMU, CJICTUThH 32 BBITIOJHEHUEM IUIaHA
NCHCTBUH, aJIecKBaTHO OIICHMBATh COOCTBCHHBIM BKJIAJ B JICATCIBHOCTH TIPYIIIHI,
BBICTpAaUBaTh KOMMYHHUKATHUBHOE B3aUMOJICHCTBHE, YYUTHIBAsE MHEHUE OKPYKAIOIINX.

K konmy oOyuenus B 8 KJjacce mpeMeTHbIE pe3yiIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOLTUXCS YMEHHIA:

e HCHOJB30BATH TOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIJIOBOE IBM)KCHHE aTOMOB H
MOJIEKYJ, arperaTHbleé COCTOSHUSI BEIECTBA, KPUCTAIIIMYECKHE U aMop(HbIe Tena,
HACHIIIEHHBI ¥ HEHACHIIEHHBIN Tap, BIAKHOCTh BO3/yXa, TeMIepaTypa, BHYTPECHHSSA
SHEpPrusi, TEIJIOBOM JIBUTaTelNb, SJEMEHTAPHBIA SJIEKTPUUECKUN 3apsij, JIEKTPHUUECKOe
10JI€, TPOBOTHUKH M JHAJICKTPUKH, TOCTOSHHBIHN AIEKTPUUECKUH TOK, MArHUTHOE TIOJIC;

e pasnuyaTh sBIEHUS (TEIUIOBOE paCHIMpEHUE M CKaTue, TeIvionepenaya, TEIIoBOe
paBHOBeCHE, CMa4yMBaHWE, KalWULIPHBIC SBICHHS, HCIApEHUE, KOHJEHCALNs,
IIaBJICHUE, KPUCTAIUTH3AIUS (oTBepueBaHue), KHUIICHUE, Terionepenaya
(TEerUIONPOBOHOCTD, KOHBEKLUS, HW3IY4YEHHUE), OJICKTPU3aIMs TeJ, B3auMOJCHCTBUE
3apsAoB, JEHCTBUSL AIIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHWE, B3aHMOJCHCTBHE
MarHuTOB, JCHCTBHE MAarHUTHOTO TOJS HAa TMPOBOJHUK C TOKOM, AJIEKTPOMAarHUTHAS
UHAYKIHS) TIO ONHCAHUIO HX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

e pacro3HaBaTh MPOSIBICHHE U3YUEHHBIX (PU3NYECKUX SBICHUH B OKPY)KAIOLIEM MHpE, B
TOM YHcie (pU3MUECcKue SIBICHHS B IPHPO/IE: TIOBEPXHOCTHOE HATSHKEHNE M KAIMJUISIPHbIE
SBJICHUS B MIPUPOJIE, KPUCTAIUIBI B IpUpoje, u3nydeHue CoHIla, 3aMep3aHie BOJJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, dJIEKTPUUYECKHE SIBJICHUS B
aTMocdepe, 3JEKTPUYECTBO JKUBBIX OpPraHM3MOB, MAarHuTHoe moje 3emiu, apeid
TIOJTFOCOB, POJTb MAarHUTHOTO TIOJIS JIJISL JKU3HM Ha 3emJie, TMOISIPHOE CHUSHUE, TIPU 3TOM
NEePeBOJIUTh NMPAKTUYECKYIO 3aJadyy B YueOHYI0, BBIJIENISATh CYILIECTBEHHBIE CBOICTBa
(mpu3HaKku) PU3HUECKUX SIBICHUN;

e ONUCHIBATHh M3y4YEHHbIC CBOWCTBA TN M (hpU3MUECKUE SBICHMS, MCIONB3Ys (hU3MUYECKHe
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSISI OSHEPTHs, KOJMYECTBO TEIUIOTHI, YAeTbHAas
TEINIOEMKOCTh ~ BEILIECTBA, yJAeNbHass TEIUIOTa IUIABJICHMs, YyJelbHas TeIuloTa
napooOpa3oBaHMs, yIelbHAs TEIUIOTa CrOpaHWs TOIUMBA, KOY(DQUIMEHT monIe3Horo
JIeMCTBUSL TEIJIOBOM MAIMHBI, OTHOCUTENbHAs BIAXKHOCTb BO3/yXa, AJIEKTPHUUYECKHI
3apsizl, cujla TOKa, DIEKTPUIECKOe HANPsHKEHHUE, CONMPOTHBIICHHE TIPOBOJHHKA, YIACITBEHOES
COIIPOTHUBIIEHUE BEIECTBA, pab0Ta MU MOIIHOCTH AJIEKTPHUUECKOT0 TOKA), MPH ONUCAHUU
NPaBWIHHO TPAKTOBATh (PH3MUECKUN CMBICT HCIIOJB3YeMbIX BEIUYMH, 0003HAUCHHS H
eIMHUIBl  (PU3MYECKUX BEIMYUH, HAXOAUTh (OPMYIBL, CBA3BIBAIOUIME JIAHHYIO
(GU3NYECKyI0 BEIMYMHY C JPYTMMH BEIWYHMHAMH, CTPOUTH TpaPUKH HM3yYCHHBIX
3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

e XapaKTepu30BaTh CBOWCTBA Tel, (U3WUYECKHE SBICHUS W TIPOIECCHI, HCIOIB3YS
OCHOBHBIC IOJIOKEHHSI MOJIEKYJISPHO-KUHETUYECKON TEOpHUH CTPOCHUS BEILECTBa,
NPUHITAI CYTIEPIIO3UITUH TTOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsia,
3akoH OMma 715 yuacTka uen, 3akoH Jxoyns—JIeHna, 3aKoH COXpaHEeHUs! SHEPTHH, TIPH
9TOM JaBaTh CJIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTHYeCcKOe
BBIpa)KEHHE;



O0BSICHATH (PU3NYECKHE TPOLIECCH M CBOMCTBA TEJI, B TOM YHUCIIC H B KOHTEKCTE CUTyalui
IPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BBISBIATh NPUUYMHHO-CIECACTBEHHBIE CBS3H,
CTPOUTH OOBACHEHHE U3 1—2 JOrMUYECKUX IIAroB ¢ OMopoi Ha 1—2 M3y4yeHHBIX CBOWCTBA
(bu3nUecKux sIBICHUH, GPU3NUYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemath pacu€THbE 3a7auyd B 2—3 JCUCTBUS, HCIONB3Ysl 3aKOHBI U (HOpMYIIHI,
CBsI3bIBaOIME (PU3NYECKHE BEJMUMHBL: HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4l 3aIMChIBATh
KpaTKoe YCJIOBHE, BBISABIIATH HEJOCTAaTOK MAaHHBIX JUIsl PEIICHHs 3aJadd, BBHIOMpATh
3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE ISl €€ pelIeHus, IPOBOIUTh Pacu€Thl U CPAaBHUBATH
MOJy4EHHOE 3HaYeHHE (PU3NIECKOM BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOLIM (PU3UYECKUX METOMO0B,
UCIIOJIb3YSl ONHCAHUE MCCIEAOBAaHUSA, BBIIEHATh IPOBEPAEMOE IMPEANOIOKEHUE,
OLIEHUBATbh [IPABUIILHOCTH MOPSA/IKA IPOBEICHUS UCCIIEI0BaHMs, JeaTh BEIBObI;
IPOBOJUTH ONBITHI O HAOTIOACHUIO (PU3NYECKUX SIBICHUH UIH (PU3MUECKUX CBOMCTB Tel
(KanuJUIApHbIE SIBJIEHUSA, 3aBUCUMOCTD JaBJIEHUS BO3yXa OT €ro 00béMa, TeMIepaTyphl,
CKOPOCTH Ipoliecca OCThIBaHMSI U HArpeBaHUs MpU M3IYYEHUM OT LBETa M3JIydarollen
(morjomaroLei) HOBEpXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATyphl XKHUIKOCTH U
wiomaan e€ MOBEPXHOCTH, 3JIEKTpU3alusi TeJl U B3aUMOAECHCTBHE 3IEKTPUUECKUX
3aps1/10B, B3aUMOJEWCTBUE TOCTOSHHBIX MAarHUTOB, BU3yaJM3allMsl MAarHUTHBIX TMOJEH
MIOCTOSIHHBIX MarHuTOB, ACWCTBUS MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, CBOMCTBa
3JIEKTPOMArHuTa, CBOMCTBA 3JEKTPOJBUIATENs IOCTOSHHOIO TOKa): (OpMYyJIUpOBaTh
IpOBEPsIEMbIE TPEATIOIOKEHUS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO 000pyI0BaHHUS,
OIUCBIBATH XOJ1 OIBITA U (POPMYIUPOBATH BBIBOJIbI;

BBIMOJHATh NpPSIMbIE U3MEpPEHUSI TEMIIEpPaTypbl, OTHOCUTEJIbHON BIAXKHOCTH BO3/yXa,
CHJIBI TOKa, HANpPSKEHHUsS C MCIOJIIb30BAaHUEM aHAJIOTOBBIX NPUOOPOB M JaTYMKOB
(¢u3nyeCKUX BEIMYUH, CPAaBHUBATH pE3yJIbTaThl M3MEPEHUNH € Y4ETOM 3aJaHHOU
abCOJIIOTHON MOTPEIIHOCTH;

MPOBOJIUTh MCCIIEIOBAaHUE 3aBUCUMOCTH OJIHOM (DM3UYECKON BEIMYHMHBI OT JAPYroM C
UCIIOJIb30BaHUEM TNPSIMBIX U3MEPEHUH (3aBUCUMOCTb COTIPOTUBIIEHUS TPOBOTHUKA OT €ro
JUIMHBI, ITUIOIIAJM IOMEPEYHOr0 CEYEHHs] U YJEIbHOTO COIPOTUBIICHUS BELIECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYLIETO Yepe3 NMPOBOJHUK, OT HANPSIKEHUS HA IPOBOJIHHUKE,
HCCIIEIOBAaHUE TII0CJIEIOBAaTEIbHOTO U NapajuIeIbHOTO COEAUHEHMH IPOBOJHUKOB):
IUITAHUPOBATh HCCIIEZJOBaHUE, COOMpPATh YCTAHOBKY M BBINOJIHATH H3MEpPEHHs, CIeays
NpeJIOKEHHOMY IUIaHy, (PMKCHPOBATh PE3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJE
TaOIMI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHNUS;

IPOBOAMTH KOCBEHHBIE H3MEpEHUs (PU3NYECKUX BEIUYUH (yIesbHas TEII0EMKOCTh
BEIIIECTBA, CONPOTHBIIEHHE MPOBOJHMKA, paboTa M MOILIHOCTb AJIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh ~ U3MEPEHMs, COOMpaTh AKCHEPUMEHTAIBbHYIO  YCTaHOBKY, CleAys
IIPEUI0KEHHON NHCTPYKIMH, U BBIYUCIIATh 3HAUEHNUE BEIIMYNHBI,

coOnrofaTh NpaBWja TEXHUKH 0e30MacHOCTH mpu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh MPUHIIUIIBI AEUCTBUS U3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB
C OIOpOi Ha WX OomHcaHUs (B TOM YHUCIIE: CUCTEMa OTOIUICHHS JIOMOB, THTPOMETD,
napoBas TypOWHa, aMIepMeTp, BOJBTMETP, CUYETUUK JJIEKTPUUYECKON HHEpruw,
AIIEKTPOOCBETUTENbHBIE MPHUOOPBI, HarpeBaTelbHbIE 3JIEKTPONPHOOPHl  (IIPUMEPHI),
JNEKTPUYECKUE MPEIOXPAHUTENH, DSJIEKTPOMArHUT, JJIEKTPOABHUIaTeNb ITOCTOSHHOTO
TOKa), HUCHOJNb3ysd 3HAHHA O CBOWCTBaX (PU3MUECKUX SABICHUH M HEOOXOIMMBbIe
¢buznyeckne 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCTBIE TEXHUYECKHE YCTPOHCTBA W HM3MEpUTENbHbIE MPUOOPHI 110
CXeMaM U CXEMaTHYHbIM PUCYHKaM (KMJIKOCTHBIH TEPMOMETp, TEPMOC, MCHUXPOMETD,
TUTPOMETp, JIBUraTeldb BHYTPEHHETO CrOpaHMs, AJIEKTPOCKOI, PEeOocTar), COCTABIAThH
CXEMBI JJIEKTPUUECKUX LENeH ¢ IMOCIel0BaTeIbHbBIM M IapajulebHbIM COEAMHEHUEM
HIIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPHUECKUX IIeTICH;



e PUBOAMTH TMpUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPAKTHUIECKOTO
UCTOJIb30BaHUSl (U3MYECKUX 3HAHMH B IIOBCEAHEBHOM JKU3HU M oOecredyeHus
0e30macHOCTH Tpu  oOpamieHuH ¢ NpuOopaMH W TEXHUYECKHMMHU YCTPOWCTBaMH,
COXPaHEHMsI 3/10pOBbs M COOJIIOACHUS HOPM HKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY Karolen
cpene;

e  OCYILECTBJIATh MOUCK MH(pOpMaK (PU3nYecKoro coaepkanus B MlHTepHere, Ha OCHOBE
UMCIOIMXCA 3HAaHUH M MyTEM CpaBHEHHS OMOJIHUTEIbHBIX HMCTOYHHKOB BBIACTATH
UH(POPMALINIO, KOTOPast SIBJIAETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

e HCHOJB30BATH INPH BBHINOJHEHUHM YYEOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO JUTEpaTypy
(GU3MUEcKOro conuepkaHus, CIpaBOUHble MaTepuabl, pecypchl ceTu MHTepHeT, BiaieTh
npuéMamMu  KOHCIIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHusl HHGOpMAIMKA M3 OJHOM
3HAKOBOW CHCTEMBI B IPYIYIO;

e CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M KpaTKUE YCTHbIE COOOMIEHHs, 0000mmas
UHPOPMALIMIO U3 HECKOJBKHX HMCTOYHUKOB (PM3MUECKOrO COJEp’KaHHUs, B TOM YHUCIE
nyOJIMYHO  IPEACTAaBISITH  PE3ydbTaTbl  HPOEKTHOW WM HCCIENOBATEIbCKOMN
JeSTeIbHOCTH, NMPU 3TOM IPAMOTHO HCHOJb30BATh M3YUYEHHBIM NOHATHHMHBIN amnmapar
Kypca (pHU3UKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIHCH;

e IPU BBHIIOJIHEHUH YYEOHBIX IPOEKTOB M MCCIEIOBAHUN (U3NYECKUX IIPOLIECCOB
pacnpenenarTb 00sI3aHHOCTU B TPYIINE B COOTBETCTBUU C IIOCTABICHHBIMU 3aJauyaMu,
CJIIEIUTh 3a BBHINOJIHEHUEM IIJJaHa JEeWCTBUH M KOPPEKTUPOBAaTh €ro, aJleKBaTHO
OLICHUBATh  COOCTBEHHBIH  BKJIQJ B  JICATENHOCTh  TPYIIBL,  BBICTPAMBAThH
KOMMYHHKATHUBHOE B3aUMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K kxoHuy oOyueHus B 9 kJacce npeJMeTHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCSl YMEHHUI:

e HCIOJIB30BaThb IIOHATHA: CHUCTEMa OTCU€ra, MaTepualbHas TOYKa, TPAcKTOPHUS,
OTHOCUTEJIbHOCTh MEXaHWYECKOIo JABIKEHHUdA, aedopmanus (ynpyras, IUlacTudeckas),
TpPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTD U NIEPETPY3KH, LICHTP TAKECTH,
a0COIIOTHO TBEPJOE TENO, IEHTP TSHKECTH TBEPAOIO Tea, paBHOBECHE, MEXAaHUYECKHE
KoJIeOaHUs U BOJIHBIL, 3BYK, HH(PPA3BYK U yIbTPA3BYK, JIEKTPOMAarHUTHbIE BOJIHBI, IIIKaNA
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U J1aJbHO30PKOCTb, CIIEKTPhI UCITYCKAHUS
U TIOTJIOLIeHHUS, alb(a, OeTa- U raMMa-U3JIydeHus], U30TOIb, SAepHAast SHEPreTHKA,;

e pasnuyarh SIBIECHUA (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEMHOE JBUKEHHE,
PaBHOYCKOPEHHOE TNPSMOJUHEHHOE JBM)KEHUE, CBOOOJIHOE MaJleHHe Tell, paBHOMEPHOE
JBWKEHHE II0 OKPY)KHOCTH, B3aUMOJEWUCTBHE TE€J, pPEAaKTUBHOE JBHKEHHUE,
KosiebaTenbHOe JIBWKEHHE (3aTyXalollde M BBIHYKICHHBIE KojeOaHMs), PE30HaHC,
BOJIHOBOE JBMIKEHHUE, OTPAXKCHHUE 3BYKA, MPSAMOJINHEWHOE PACIIPOCTPAHEHHE, OTPAXKEHUE
U TIPEJIOMJIEHUE CBETA, IOJIHOE BHYTPEHHEE OTpaskeHUE CBETA, pa3jioKeHue 0eIoro cBera
B CHEKTP W CIOXKEHHE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA, €CTECTBEHHAs
paZ0aKTUBHOCTb, BOSHUKHOBEHNE JIMHEWYATOrO CIEKTPA U3JIy4EHUs) MO ONMMCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE ONBITOB, JIEMOHCTPUPYIOLIUX JaHHOE (hU3HUECKOe
SBJICHUE;

e pacrmo3HaBaTh IMPOSBIIEHUE HW3YYEHHBIX (DU3MUECKUX SIBICHUN B OKpYXaromiem mMupe (B
TOM 4Hclie (U3NYECKUE SBJICHUS B MPHUPOJE: MPWIMBBI M OTJIMBBI, JBM)KEHUE TUIAHET
ConHEYHOU CUCTEMBI, PEAKTUBHOE JIBM)KEHHE KUBBIX OPTraHU3MOB, BOCIIPUSITHE 3BYKOB
JKUBOTHBIMH, 3€MIICTPSICEHHUE, CEUCMMYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tell,
ONTUYECKHWE  SIBJIEHHMS B  TOpHUpoje, OWOJIOTMYECKOe  JEeHCTBHE  BHJIMMOTO,
yIAbTPa(UOIETOBOTO M PEHTIEHOBCKOI'O M3JIyYEHHH, €CTECTBEHHBIH paJnOaKTHBHBIN
(OH, KOCMHUYECKHUE JTy4H, PaJMOAKTUBHOE U3Ty4E€HUE IPUPOJHBIX MUHEPAJIOB, eiicTBHE
paZMOaKTUBHBIX M3JIY4EHMM Ha OpraHu3M uYeloBeKa), IpU O3TOM [EPEBOIUTH



NPAaKTUYECKYIO 3a/1ady B Yy4eOHYI0, BBIIENATH CYIIECTBEHHbIC CBOWMCTBA (IIPU3HAKH)
(bU3UYECKUX SIBJICHUH;

OTKCHIBATh M3YYCHHBIE CBOWCTBA TN M (DPU3MUYECKHE SBICHHS, HCIONB3Ys (hu3nuecKue
BEJIMYMHBI (CpelHsis U MIHOBEHHAas CKOPOCTh Tella IMPU HEPaAaBHOMEPHOM BUKCHHH,
YCKOpEHUE, MepeMelIeHUe, Iy Th, YIII0Basi CKOPOCTh, CHJIa TPEHUs, CUJIa YIIPYTOCTH, CUIa
TSKECTH, YCKOpPEHHE CBOOOJHOTO MaJieHusl, BEC Teja, UMITYJIbC Telld, UMIYJIbC CHIIbI,
MeXaHW4eckass padoTa M MOIIHOCTh, MOTEHIMAJIbHAS SHEPrUsl Tela, MOAHATOTO Hal
MOBEPXHOCTHIO 3€MJIM, IOTCHIMAIbHAS DSHEPrusi CXKATOW TMPYKUHBI, KUHETHYECKas
DHEPTUs, MOJHAS MEXaHW4YecKast SHeprus, NepruoJ] U 4acToTa KojJeOaHUil, ATMHA BOJIHBL,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPETOMIICHUS CpPEeIbl),
Py ONMUCAHUW TPABWIBHO TPAKTOBATh (PM3WYECKUN CMBICI HCIIOJIb3YeMbIX BEIUYHH,
0003HaYeHHs] U €AMHHUIBI (PU3HMUECKUX BEJIUYUH, HAXOAUTH (DOPMYIBI, CBSI3BIBAIOIIME
JaHHYIO (PU3UYECKYIO BEIIMYMHY C JPYTUMH BEIMYUHAMHU, CTPOUTH TPAPHUKH M3YIEHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (hU3MUYECKHE SBICHHS M TIPOLECCHI, MCIOJB3Ys 3aKOH
COXpaHEHUsSI HHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPHUHIMII CYNEPHO3UINH CHUII,
NPUHIUI OTHOCUTENBHOCTH [ anmies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHHsI MMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHS 3apsIOBOTO U MACCOBOTO
YHces MPH SACPHBIX PEaKIHsIX, P 3TOM J1aBaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA H
3aMKChIBaTh €T0 MaTEMaTUYECKOE BBIPAKECHHE;

OOBSICHATH (PU3NYECKHE TIPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIEC U B KOHTEKCTE CUTYAIHH
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPHUUMHHO-CICACTBEHHBIE CBS3U,
CTPOUTHh 00BACHEHUE U3 2—3 JIOTUYECKUX LIaroB ¢ OMOpOod Ha 2—3 U3y4EHHBIX CBOMCTBA
buznyecKux sIBICHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemarh pacué€THbIe 3a/1a4M (OIMUPAIOLIMECs HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIb3YS
3aKOHBI ¥ (POPMYJIBI, CBSI3bIBAIOLINE (PU3NYECKUE BEIMUYUHBI: HA OCHOBE aHAJIU3a YCIOBUS
3aaud 3alKChIBAaTh KPAaTKOE YCIIOBHE, BBIABIATH HEAOCTAIONINE WA HM30BITOYHBIC
JIaHHbIe, BHIOMPATh 3aKOHBI U (HOPMYJbl, HEOOXOAWUMBIE Ui PELICHUS, MPOBOJIUTH
pacu€Thl M OIIEHWBATh PEATUCTHYHOCTH MOJTyYEHHOTO 3HaUCHUs (PU3MUECKON BEIMIHHEI,
pacrio3HaBaTh Mpo0IeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIN (PU3HUECKUX METOJIOB,
UCTIONB3YSl ONMUCAHWE HCCIIEOBAHUS, BBIICISATH TPOBEPSEMOE TIPEATIONIOKEHHE,
OLIEHUBATh MPABWIBHOCTh MOpsAAKA TMPOBEIEHHUS MCCIEIOBAHUA, JAeiaTh BBIBOJIBI,
MHTEPIPETHPOBATH PE3YIIbTATHl HAOIIOIEHUH U OIBITOB,;

IPOBOJUTH ONBITHI O HAOIIOACHUIO (PU3NYECKUX SIBICHUH UM (PU3MUECKUX CBOMCTB Tel
(M3y4eHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS DHEPTUH, 3aBHUCHMOCTH
nepuoJia KojebaHuil NpyKMHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUIUTYZIBl MaJlbIX KOJeOaHWH, MPSIMOJIMHEHHOE paclpoCTpaHEHHE
CBETa, pa3jioKeHue Oesoro cBeTa B CIEKTpP, U3yUeHHE CBOMCTB M300paXeHUs B TNIOCKOM
3epKaJie U CBOWMCTB HW300paXEHMsI TpeIMeTa B coOuparomied JuH3e, HaOII0JeHNe
CIUIOIIHBIX U JTMHEHYATHIX CIIEKTPOB U3IYUYEHHUS): CAMOCTOATEIBHO COOUPATh YCTAaHOBKY
u3 M30BITOYHOTO Habopa OOOPYIOBaHUS, OMHCHIBATH XOJ[ OIBITA M €r0 Pe3yJIbTaThl,
(GbopMyIHpOBaTH BHIBOJIBI;

NPOBOJUTHh TPH HEOOXOIUMOCTH CEPHIO MPSIMBIX HW3MEPEHUH, OIpenenss CpeaHee
3HaYeHHE HU3MepsieMoil BelW4YMHbI ((POKYCHOE pacCTOsSHUE CcoOMparoIield JIMH3bI),
000CHOBBIBATH BHIOOP CrIoco0a u3MepeHust (M3MEPUTEIBHOTO MPUOopa);

IPOBOJUTH HCCIEIOBAaHUE 3aBHUCUMOCTEH (DM3NYECKUX BEIMYUH C HCIOJIb30BaHUEM
NPSMBIX H3MEpPEHHH (3aBUCHMOCTD IIYTH OT BPEMEHH TPH PAaBHOYCKOPEHHOM JIBIKECHHH
0e3 HavalbHOI CKOpPOCTH, Mepuoja KoJeOaHWH MaTeMaTHUYECKOr0 MasTHHUKA OT JUIMHBI
HUTH, 3aBUCHMOCTH YIJla OTPaKEHHS CBETa OT YIJia MAaJCeHHs M yIiia MPEIOMIICHHS OT
yria majeHHsl): IUIAaHUPOBATh MCCIIEOBAHUE, CAMOCTOSTENIBHO COOMpaTh YCTaHOBKY,
¢bukcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (U3NYECKUX BEIUYMH B BHJIE
TaOIUI U Tpa(UKOB, AETaTh BBHIBOAKI 110 pE3yJIbTaTaM HCCIeIOBAHNUS;



e MPOBOJUTH KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH (CpelnHss CKOpOCTb H
YCKOpEHHE Tella IpU PABHOYCKOPEHHOM JBMIKEHUH, YCKOPEHHE CBOOOJHOIrO MajeHus,
KECTKOCTh MPYKUHBI, KOIDDUIIMEHT TpeHHsl CKOJIbXKEHHS, MEXaHWuyeckas pabora H
MOIIHOCTb, YAaCTOTa M NEepUO]] KoJIeOaHNH MaTEMaTHYECKOr0 U NPYKUHHOI'O MasiTHUKOB,
ONTUYECKasl CUJIa COOMPAIOLICH JTMH3BI, PAJUOAKTUBHBIN (DOH): MIIAaHUPOBATH U3MEPEHHUS,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U  BBIIOJHATH M3MEPEHMs, CIEAYs
IPEUIOKEHHOW HWHCTPYKLMHU, BBIYMCIATH 3HAUYEHHWE BEJIMYMHBI W aHAJIU3UPOBATh
IOJIy4EeHHBIE PE3Y/bTaThl C YUETOM 3aJJaHHOM MOTPEIHOCTH U3MEPEHNUH;

e coOmonaTh TpaBWIa TEXHUKH Oe30macHOCTH Tpu pabore ¢  JTabOpaTOpPHBIM
0o0opyI0BaHNEM;

e pa3InMYaTh OCHOBHBIEC MPU3HAKH U3YUYEHHBIX (PU3MUECKUX MOJEINei: MaTepruanbHas TOUKa,
abCoJIIOTHO TBEPAOE TENI0, TOUEUHbIN UCTOYHUK CBETA, JyY, TOHKAs JIMH3a, INIaHeTapHas
MO/JIeJIb aTOMa, HYKJIOHHAsl MOJIEJIb AaTOMHOTO f/1pa;

e  XapaKTepu30BaTh MPUHLUIIBI JEHCTBUSA N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOM Ha MX onucaHus (B TOM YHCIIE: CIHIOMETP, JaTYUKH MOJIOKEHUS, PACCTOSHUS
U YCKOPEHUS, pakeTa, 9X0JIOT, OYKH, EPUCKOI, (hoToanmnapar, OnTHYECKUe CBETOBOJIBI,
CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUS O CBOMCTBAx
du3nueckux sBIECHUNA U HEOOXOUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

e HCIIOJIb30BAaTh CXEMbl U CXEMAaTHYHbIE PUCYHKM H3YYEHHBIX TEXHHYECKHX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOIMUECKUX IPOLECCOB MPU pPELIeHUH Y4eOHO-
INPAKTUYECKHUX 3a/a4, ONTHYECKHE CXEMBbI Ul MOCTPOECHUS U300paKEHUH B IIOCKOM
3epKajie 1 coOuparoleil JuH3e;

e TMPHUBOAWTH TpPHUMEPHl (HAXOAUTH WHGOPMAIMIO O TMPHUMEPax) MPAKTHIECKOTO
UCIOJb30BaHUS (U3UUECKUX 3HAHUH B IIOBCEAHEBHOM JKU3HU M oOecredyeHus
0€30MacHOCTH IpU OOpalleHUMH C NpudopaMuM U TEXHUYECKUMHU YCTPOICTBaMH,
COXPaHEHMsI 3/10pPOBbs M COOJIIOACHUS HOPM SKOJIOIMUYECKOI0 MTOBEJICHHSI B OKpY KaroIen
cpene;

e OCYILECTBJIATh TNOUCK HHpopMauuu (U3MYECKOro cojaepkaHuss B VHTepHere,
CaMOCTOSITENIbHO (OPMYJUpPYsl TOUCKOBBIM 3alpoC, HAXOAWUTh IYTU OIpeAeTeHUs
JIOCTOBEPHOCTH IMOJYYeHHOM HWHGPOpPMAallMM Ha OCHOBE HMEIOLUXCA 3HAHUA M
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

e HCMOJb30BATH INPH BBHINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO JUTEpaTypy
(bu3nyecKoro cofepxaHusi, CIipaBOUHblEe MaTepHUalibl, pecypchl cetu VHTepHeT, BiIaieTh
npuéMaMM KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpazoBaHust HHPOpPMALUU M3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

e C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMALIUU U3
HECKOJIbKUX HCTOYHMKOB (PU3MYECKOrO0 COJEp)KaHus, MYyOJIWYHO MPEJICTaBIATh
pe3ysbTaThl MPOEKTHOM WM MCCIEAO0BATENbCKOM JEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BAaTh M3YYEHHBIH MOHATHIHBIA ammapar H3ydyaeMoro pasjaena (Qu3ukd u
COIIPOBOKIATh BBICTYIUICHHE Ipe3eHTale ¢ y4éToM OCOOEHHOCTEeH ayIuTOpHuu

CBEpPCTHHUKOB.
TEMATHYECKOE INTAHUPOBAHMUE
7 KUIIACC
Ne HavMeHOBaHUe pa3/iesioB U TEM NMPOrpaMMbl KosinyecTBO 4yacoB
n/m Bcero| KoHTpo/ibHBIE [IpakTH4eckue
paboThl paboThI

Pasaen 1. Pu3ukKa 1 eé poJib B IO3HAHUU OKPY>KaKOLIEero Mmupa

1.1 |®usuka - HayKa O IpUpoJe 2

1.2 |dusnyeckue BeJIMYUHBI 2

1.3 |EcTecTBeHHOHAy4YHbIN MeTOJ MO3HAHHUA 2



https://m.edsoo.ru/ZJ2UI3BMX
https://m.edsoo.ru/UDCTC8RJD
https://m.edsoo.ru/ZOL7QLIIS

Ne HaumeHoBaHuHe pa3zesioB U TeM NPOrPaMMBbI

KosimyecTBo 4acosB

n/m Bcero| KoHTpoJ/ibHBIE [IpakTH4eckue
paboThl paboThI
HToro no pasgeny 6
Paspges 2. [lepBoHavya/ibHble CBe€eHHUs O CTPOEHUM BellecTBa
2.1 |CtpoeHue BeujecTBa 1
2.2 |/IBU>KeHHEe ¥ B3aUMO/J eV CTBUE YAaCTHI], 2 1
BelllecTBa
2.3 |ArperaTHble COCTOSIHMA BelleCTBa 2
HWTtoro no pasaeny 5
Pa3zaen 3. /IBUKeHHe M B3aMMO/IeiCTBHE TeJl
3.1 |MexaHH4YecCKoe JBUKEHHE 3
3.2 |HHepums, Macca, IJIOTHOCTh 4
3.3 |Cuaa. Bugsl cua 14 1
WToro no pasgeny 21
Pa3pen 4. laB/ieHue TBEPABIX TeJI, )KUAKOCTEN Y Ta30B
4.1 |/[aBsenue. [lepenaya gaBiaeHus 3
TBEPABIMU TeJAMU, }KUAKOCTSAMU U ra3aMu
4.2 |/laBieHue XKUAKOCTH 5
4.3 |ATtMmocdepHOe naByieHHEe 6
4.4 |JleficTBYE XKUAKOCTH Y ra3a Ha OTPyKEHHOE B 7 2 3
HUX TeJIO
UToro no pasgeny 21
Pasaen 5. Pa6oTa ¥ MOIHOCTb. JHEPTrUs
5.1 |Pa6oTa ¥ MOIIJHOCTb 3
5.2 |llpocTbie MEXaHU3MBbI 5
5.3 |MexaHu4ecKasi 3Heprus 4 1
UToro no pasgeny 12
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 12
8 KIIACC
Ne HavMeHOBaHMe pa3/iesioB ¥ TEM NPOrpaMMbl KosinyecTBO 4acoB
n/m Bcero| KoHTpoJ/ibHBIE [IpakTHYecKue
paboThl paboThI
Paszpges 1. TenioBble ABJIEHUA
1.1 |CTpoeHue ¥ CBOMCTBA BellleCTBa 7
1.2 |TensioBble NpOILECCHI 21 1 5
UToro no pasgeny 28
Paszjges 2. JyieKTpUuYeCKre U MarHUTHbIE SIBJIEHUS
2.1 |dneKTpUyecKHe 3apAfbl. 3apsKeHHble TeJla U UuX| 7 1
B3aUMO/eliCTBUE
2.2 |lloCcTOSIHHBIN 3JIEKTPUYECKUN TOK 20 2 7



https://m.edsoo.ru/2SJI51M41
https://m.edsoo.ru/ZXDKQLXCC
https://m.edsoo.ru/ONOV1XY1K
https://m.edsoo.ru/SFPMEBWOK
https://m.edsoo.ru/GXPU4MT5P
https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
https://m.edsoo.ru/2MVXZ0KL4
https://m.edsoo.ru/T7134SXN0
https://m.edsoo.ru/NFE6OY8NK
https://m.edsoo.ru/75LMREDY1
https://m.edsoo.ru/504NQXKX9
https://m.edsoo.ru/G3O454EMT
https://m.edsoo.ru/R8QZNCIPM
https://m.edsoo.ru/FI42A5VZA
https://m.edsoo.ru/R4QORCTQ4
https://m.edsoo.ru/PBQB0WS2B

Ne HauMeHoBaHue pa3ziesoB U TeM IPOTPaMMEI KosinyecTBOo 4acoB
n/m Bcero| KoHTpoJ/ibHBIE [IpakTHYeckue
paboThI paboThl
2.3 |MaruuTHble ABJI€HUA 6 1 1.5
2.4 |J/NeKTpOMarHuTHasA HWHAYKLUSA 4
HToro no pasgeny 37
PesepBHOe Bpem4 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5
9 KUIACC
Ne | HauMeHOBaHue pa3/iesoB U T€M IIPOrpaMMbl KosinyecTBOo 4acoB
n/m Bcero| KoHTpoJibHBIE [IpakTHU4Yeckue
paboThl paboThl
Pasaen 1. MexaHuyecKue ABJIeHUSA
1.1 |MexaHu4ecKoe JBU)KEHHE U CIIOCOOBI ero 10 1
OMUCAHUSA
1.2 |B3aumopgelicTBHe TeJ 20 1 3
1.3 |3aKoHBbI COXpaHeHUs 10 3
HToro no pasgeny 40
Pa3pes 2. MexaHH4YecKHe KOJIe6aHHUA U BOJIHBI
2.1 |MexaHu4eckue KosebaHUsA 7 3
2.2 |MexaHu4YecKHe BOJIHBL. 3BYK 8 1 3
UToro no pasgeny 15
Pa3zjes1 3. 3/1IeKTpOMarHMTHoOeE 1oJie U 3JIEKTPOMAarHUTHbIE BOJIHbI
3.1 |9/71eKTpOoMarHuTHoOe noJie U 6 2
3JIEKTPOMarHUTHBIE BOJIHbI
UToro no pasgeny 6
Pa3jges 4. CBeTOBBIE ABJICHUS
4.1 |3aKOHBI pacpoCTpaHeHUs CBeTa 6 2
4.2 |JIUH3BI ¥ ONITUYECKHE TPUOOPHI 6 3
4.3 |PassnoxkeHue 6esI0ro CBETA B CIIEKTP 3 2
HUTtoro no pasaeny 15
Pa3aen 5. KBaHTOBBIE IBJICHUSA
5.1 |HcnyckaHue U MOTJIOIEHUE CBETA AaTOMOM 4
5.2 |CTpoeHHe aTOMHOTrO fi/ipa 6
5.3 |fnepHble peakuuu 7 1
UToro no pasgeny 17
Pa3ges 6. [loBTOPUTE/NIBHO-0600IAI0IUNA MOAY/Ib
6.1 |[loBTOpeHHe U 06061IeHUE COAEPKAHUSA 9 2
Kypca ¢usuku 3a 7-9 kiacc
UToro no pasgeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27



https://m.edsoo.ru/BULAFRBRA
https://m.edsoo.ru/7QOD8EL15
https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
https://m.edsoo.ru/JKQXVJ8BE

MPOBEPSEMBIE NPEIAMETHBIE PE3YJIBTATHI OCBOEHUSI OCHOBHOM
OBPA30BATEJILHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIET'O OBPA3OBAHUS

7 KJIACC

Kox
MPOBEPSIEMOT0
pe3yJbTaTa

1.1

IIpoBepsieMble MpeaMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHOM
NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHust

HCII0JIB30BATH N3YUYCHHBIC ITIOHATUA

1.2

pa3iuyaTh SIBJICHUS TI0 OMHUCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIHNX NaHHOE (PU3NUECKOE SIBIICHUE

1.3

pacrio3HaBaTh MPOSBICHHE M3YyYCHHBIX (DHU3NYECCKHX SBICHUH B OKPYXAroIIeM MHpE, B
TOM uucie (u3uyecKue sIBICHUS B NPUPOZE, MPH STOM IEPEBOAUTH MPAKTHYECKYIO
3aJauy B YyueOHYIO, BBIICNATH CYIIECTBEHHBIE CBOWCTBA (TpU3HAKU) (HU3HUECKHUX
SIBIICHUI

1.4

ONMCHIBATh W3yUeHHBIE CBOMCTBA TeNl M (hU3MUYECKUE SBICHUA, HCIONB3YS (pusnueckue
BEJIMYMHBI, MPU ONHCAHUU MPABWIBHO TPAKTOBaTh (PU3MUYECKUI CMBICT HCIOIB3yEeMbIX
BEIMYMH, WX OOO3HAUEHUS W COUHUIBI (M3MYECCKUX BEIHYMH, HAXOIUTH (HOPMYIIHL,
CBSI3BIBAIOIINE MAHHYIO (U3MUSCKYI0 BEIHYMHY C IPYTUMU BEIHMYHHAME, CTPOHTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PH3NUECKUX BEITMUNH

15

XapaKkTepu30oBaTh CBOMCTBa TeJ, (U3WYECKHE SBJICHUS M TPOIECCHl, HCIOJIB3YS
W3yYCHHBIC 3aKOHBI, IIPH 3TOM JIaBaTh CIOBECHYIO (POPMYITHUPOBKY 3aKOHA U 3aIFCHIBATH
€ro MaTeMaTHYeCKO€e BhIpaKEHHE

1.6

00BACHATD (I)I/I?;I/I‘IGCKI/IG SIBJICHUS, IIPOLCCChI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTCKCTC
CUTYyalni MPaKTHKO-OPUCHTHPOBAHHOTO XapaKTepa: BEIBIATS IPHINHHO-CIICICTBEHHBIC
CBSI3M, CTPOUTH O0BsCHEHHE M3 1 — 2 JIOTHYECKUX IIAroB ¢ Omopoi Ha 1 — 2 M3y4eHHBIX
CBOICTBa (PM3NYECKUX SIBICHUH, (PU3MYECKNX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

pemarb pacu€THBIe 3amadd B 1 — 2 [neicTBUS, HCHONB3YsA 3aKOHBI U (pOpMYIIHL,
CBSI3BIBAIONINE (PU3MUECKUE BEIMYMHBL: HA OCHOBE aHAJM3a YCIIOBHS 3a/1a4d 3alUCHIBATH
KpaTKoe YCJIOBME, TOACTAaBIATH (pU3MdecKrue BEJUYMHBI B (OPMYNIBl U IPOBOIUTH
pacyéThl, HAXOAUTH CIIPABOYHBIC TaHHBIE, HEOOXOAUMBIC [T PEILICHUS 3aa4, OLICHUBATh
PEANTNCTUYHOCTH MOJYYeHHON (PHU3NYECKOH BETMIMHBI

1.8

pacro3HaBaTh MPOOIEMbl, KOTOPBIE MOKHO PEIINTD MTPH MOMOIIHN (HPH3HIECKHX METOIOB,
B OINMCAHWU HCCIICNOBAHUS BBLACTATH IIPOBEPSIEMOE IPENNoNIOKeHHe (THUIOTE3Y),
pasnnyaTh U MHTEPIPETHPOBATH IOIYYCHHBIH pe3yiabTaT, HAXOAWUTHh OLIMOKH B XOHE

OIIbITa, ACJIATh BBIBOABI IO €0 PE3yJjibTaTaM

1.9

MIPOBOAMTE OIIBITHI MO HAOMIONEHWIO (PM3NYECKUX SBICHUN MM (U3MUYECKUX CBOMCTB
Teq:  (OpPMyNHpOBaTh MpPOBEpsieMble MPEANOJOXKCHHUS, COOMpPATh YCTAaHOBKY U3
MPEUT0KEHHOT0 000PYJOBaHMS, 3aIIMCHIBATH X0 ONBITAa M ()OPMYIINPOBATH BHIBOJIBI

1.10

BBITIOJIHATD IMIPSAMBIC USMEPCHUS C UCIIOJIb30BAHUEM aHAJIOT'OBBIX U HI/I(I)pOBI)IX l'IpI/I60p0B,
3alMCHIBaTh ITOKAa3aHUS TPUOOPOB ¢ YUYETOM 3aJaHHOM aOCONMIOTHOW MOTPEIIHOCTH
W3MEPEHNN

111

MPOBOJUTH HCCIEIOBAaHUE 3aBUCUMOCTH OIHON (PU3MYECKOH BENMYMHBI OT APYrou ¢
WCIIOJIb30BAHUEM MPSAMBIX W3MEPEHHH, Y4JacTBOBaTh B IUIAHUPOBAHUH Y4eOHOTO
WCCIICIOBAaHUS, COOMPATh YCTAHOBKY M BBIOJHSATH MU3MEPEHHSI, CICIys MPEIOKEHHOMY




Kon
MPOBEPSIEMOT0
pe3yabTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
NMPorpaMMbl OCHOBHOT0 00111ero 00pa3oBaHus

IUTaHy, (UKCHPOBATH PE3YIABTATHI IONYYCHHOUW 3aBHCHMOCTH (PH3WYECKUX BEIHMYUH B
BUAE TPEUIOKCHHBIX TAaOMUI ¥ TpaduKoB, [eNaTb BBIBOABI IO pe3yibTaTaM
WCCJICIOBaHUS

1.12

MPOBOANTh KOCBEHHBIE HU3MEpEeHHs (PH3WYECKUX BEIHYHMH, CIEAysS MpeaIOKCHHON
WHCTPYKIMX: TIPY BHIITOITHEHUHN H3MEPEHUI COOMpPATh SKCIIEPUMECHTAIBHYIO YCTAHOBKY U
BBIYUCIIATh 3HAYCHNE NCKOMOU BEJTMUHHBI

1.13

coOJroIaTh TpaBHJa TEXHUKKM OE30MacHOCTH Tpu  paboTe ¢  J1TabopaToOpHBIM
00opynoBaHHEM

1.14

YKa3bIBaTh MPUHIIUIIEI ISUCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB, XapaKTepU30BaTh
MPUHLUIIBI JEHCTBUS N3YUYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C MOMOIUIBIO MX
OTIMCAHWs, WCIONB3Ysl 3HAHWS O CBOUCTBAX (DM3MYECKUX SBICHUA M HEOOXOIMMBIC
(u3MIECKIe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTE  TPUMEPHl  (HAXOMUTh HWHQPOPMAIMIO O MpPUMEpax) MPAKTUIECKOTO
UCIIONb30BaHUsT (U3MYECKUX 3HAHMH B MOBCEJHEBHOW JKM3HH I OO0ECIeYeHHs
Oe3omacHOoCTH TMpW  oOpamieHWH C NpuOopaMH W TEXHHYECKUMH YCTPONCTBaMH,
COXpAHEHUS 37I0POBbS U COOJIOZICHUS HOPM DKOJIOTHYECKOTO MOBEJACHUS B OKPYKaIOIIeH
cpenie

1.16

OCYIIECTBIATE OTOOpP HCTOYHUKOB HMH(OpManuu B ceTd VHTEpHET B COOTBETCTBHH C
3a/laHHBIM [TOMCKOBBIM 3aIpOCOM, Ha OCHOBE MMEIOLIUXCS 3HAHUU U MyTEM CpaBHEHHUS
Pa3IMYHBIX MCTOYHUKOB BBIACIATh MH(POPMALIMIO, KOTOpas SBJISAETCA MPOTHBOPEUMUBOM

WJIM MOKET OBITh HEIOCTOBEPHOM

1.17

WCIIONIF30BAaTh TPU BBITIONHEHUH YYeOHBIX 3aJaHUM HAYYHONIOMYILIPHYIO JHTEPaTypy
(bU3HUECKOTO COepkKaHuUs, CIPAaBOYHbIE MaTepPHalbl, Pecypchl ceTu MHTepHeT, BnaieTh
npuéMaMu  KOHCIIEKTHPOBaHMs TEKCTa, IpeoOpa3oBaHMs HHGOpMALUU U3 OJHOU
3HAKOBOM CUCTEMBI B IPYT'YIO

1.18

€03/1aBaTh COOCTBEHHBIE KpaTKUE MUCHMEHHBIE M YCTHBIE COOOIIEHHsS Ha OCHOBE 2 — 3
WUCTOYHHMKOB HMH(pOpMaIK (HPU3HUECKOTO COJIEPIKAHMs, B TOM YHUCIE MyOJUYHO JenaTh
KpaTKhe COOOIIEHHS O pe3yJibTaTax MPOEKTOB WM YYeOHBIX WCCIICIOBAHHM, MPU 3TOM
TPaMOTHO HCIIOJb30BaTh U3yUYCHHBIH MOHATUHWHBINA ammapar Kypca (U3WKH, COMPOBOXK-
JIaTh BBICTYINIEHUE Mpe3eHTalne

1.19

IIPY BBINOJTHEHUH YYEOHBIX NMPOEKTOB M HCCIEIOBAHUM paclpenessiTh 00sS3aHHOCTU B
rpymnme B COOTBETCTBUH C IOCTaBICHHBIMM 3aJa4aMU, CIEIUTH 3a BBIIOJIHEHHEM IIIaHa
NeWCTBUH, aJeKBaTHO OLGHWBATh COOCTBEHHBIH BKJAJ] B MAEATENBHOCTH TPYIIIHL,

BBICTpaMBaTh KOMMYHHUKATUBHOC BSaHMO}lCﬁCTBHC, YUYUTBIBass MHCHHUC OKPYKAIOIINUX

8 KVIACC

Kona
NMpoBepPsieMoro
pe3yabTarta

1.1

ITpoBepsieMble peaMeTHBbIE Pe3yIbTATHI OCBOEHHS OCHOBHOI 00pPa30BaTeIbHOMI
MPOrpaMMbl OCHOBHOT'0 00111ero 00pa30BaHusi

HCIIOJIB30BATh IOHATHA

1.2

pas3iindaTtb ABJICHUA II0 ONHMCAHHIO HMX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,




Kon
NPOBEPSIEMOTO0
pe3yabTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMbl 0CHOBHOT'0 00111eT0 00pa30BaHusl

JEMOHCTPUPYIONINX TaHHOE (PU3NIECKOE SIBIICHHE

1.3

pacro3HaBaTh MPOSBICHUE U3YICHHBIX (PU3NIESCKUX SBJICHUI B OKPYKAIOIIEM MUPE, B TOM
yrcie (pu3ndeckue SBICHHUS B MPHPOAC, MPU ITOM IEPEBOAUTH MPAKTUICCKYIO 3a/1a9y B
y4eOHYIO0, BBIJICJIATh CYIIECTBEHHBIE CBOMCTBA (TPH3HAKY) DU3NICCKHUX SBJICHUI

1.4

OIMCHIBATh HM3YYCHHBIC CBOMCTBA TeNl W (pU3MUYECKUE SBICHUS, HCIONB3YS (HU3UUCCKUE
BEJIMYMHBI, MPU ONHCAHUU TMPABUIBHO TPAKTOBaTh (DU3UYECKUI CMBICT HCIHOIB3YyEeMbIX
BEJIMYMH, OOO3HAYCHUS W EIUHHIBI (U3HYECKUX BEIWYHMH, HAXOTUTH (OPMYIIHL,
CBSI3BIBAIOIINE HAHHYIO (HU3WYECKYI0 BENIWYMHY C JIPYTUMH BEIMYWHAMH, CTPOUTH
rpadUKy U3y4eHHBIX 3aBHCUMOCTEH (PM3NYECKUX BETUUNH

15

XapaKTepHU30BaTh CBOWCTBA Te, (PU3MUecKue SBICHUS U MPOLECCHI, UCTIONb3Ys N3YUYEeHHBIE
3aKOHBI, TPH ATOM [aBaTh CIIOBECHYIO (OPMYIHPOBKY 3aKOHA W 3aIHCHIBATH €O
MaTeMaTH4YeCKOe BhIpayKEHHE

1.6

OOBSACHSITH (PU3UYECKUE MPOIECCH U CBOMCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYallHid
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH TNPHYMHHO-CIICACTBEHHBIC CBSI3H,
CTPOUTBH 00BsACHEHHE U3 1 — 2 JIOTHYECKHX IIaroB ¢ TIOMOIIBIO 1 — 2 N3yYEeHHBIX CBOWCTBA
(hu3HYeCcKUX SBICHUH, PU3HMUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemrath pacu€THble 3amgaun B 2 — 3 JCWCTBUS, WCIOJB3YS 3aKOHBI H (OPMYIIBI,
CBSI3BIBAIOIINE (DM3MUCCKIE BEIMYHMHBL: HA OCHOBE aHAJM3a YCIOBHS 3aIayll 3allCHIBATH
KpaTKoe YCIIOBHE, BBISBIATH HEJOCTATOK NAHHBIX JJIS PEIICHUS 3aadl, BEIOUPATh 3aKOHBI
u GopMmynel, HeoOXoAMMBbIE IJIsi €€ pelleHus, MPOBOJAUTH pacu€Thl W CPaBHUBATH

TOJIYYCHHOC 3HAYCHHUC (1)1/1314‘1601(0171 BCJIIMYHUHBI C U3BCCTHBIMH JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PEIIUTH MPH ITOMOIIN (U3MUECKIX METOIOB,
WCTIONB3YyS ONMMCAHNE UCCIIENOBAHMS, BEIICIATH IPOBEPSIEMOE MPEATNONIOKEHUE, OIICHUBATh
MPABUIILHOCTB MOPSIJIKA TPOBEICHUS HCCIeIOBaHNS, IeTaTh BEIBOIbI

1.9

MIPOBOJMTH OIBITH IO HAOIONCHUIO (PU3NIECKUX SIBICHUH WM (PU3NIECKUX CBOWCTB TEI:
(hopMyIupOBaTh MPOBEPSIEMbIE MPEATIONIOKEHNS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO
000pYOBaHMUs, OUCHIBATH X0 OIBITA U ()OPMYIHPOBATH BHIBOBI

1.10

BBINIOJIHATH NPSMbIC M3MEPEHHsSI C HMCIOJIB30BAHUEM AHAIOTOBBIX IPHOOPOB M IAaTYHKOB
(Gu3nUecKUX BENMYHMH, CPaBHUBATH DE3YNbTATl HM3MEPEHHH ¢ Y4ETOM  3aJaHHOM
a0COJIIOTHOM NOTPENTHOCTH

1.11

MPOBOJIUTh KCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (DPM3MYECKOW BEIMYMHBI OT JPYrol ¢
WCTIOJIb30BAaHUEM TIPSIMBIX W3MEPEHUH: TUIAHUPOBATh UCCIEAOBaHNE, COOUPATh YCTAHOBKY
Y BBITIONHATh W3MEPEHUs, CIeIys TNPEAIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3YJIbTaThl
MOJTyYeHHON 3aBUCUMOCTH B BUE TaOJIMIl U TPapHUKOB, JeNaTh BBIBOABI MO pe3ybTaTaM
HCCIIeIOBAaHUS

1.12

MPOBOJNTH KOCBCHHBIE HM3MEPCHHUS (DU3NYECKUX BEIUYMH: IUIAHHPOBATh H3MEPCHHS,
coOuparh SKCHEPUMEHTATIBHYIO YCTAaHOBKY, CJEAys IPEUIOKCHHOW WHCTPYKLIUH, |
BBIYHCIIATH 3HAYCHUE BEJIIMYHHBL

1.13

cOOMIOaTe TpaBWiIa TEXHHKH OC30MACHOCTH TmpH paboTre ¢  JabOpaTOpPHBIM
000pyTOBaHHEM

1.14

XapaKTepPH30BaTh MPUHIIUIIBI IEHCTBUS N3YICHHBIX IPUOOPOB U TEXHHYECKAX YCTPOMCTB C
OIOpOWl Ha WX OMHCAHUS, HCIONB3Yys 3HAHUSA O CBOHCTBAaX (DU3UYCCKUX SBICHHU U
Heo0XouMbIe (HU3MUYECKUE 3aKOHOMEPHOCTH

1.15

Ppacrio3HaBaTb NPOCTHIC TEXHUYCCKHE yCTpOI\/'ICTBa 1 N3MCPHUTCJIbHBIC HpI/I60pI>I 10 CXEMaM




Kon
NPOBEPSIEMOTO0
pe3yabTaTa

IIpoBepsieMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMbl 0CHOBHOT'0 00111eT0 00pa30BaHusl

u CXEMAaTHYHBIM PUCYHKaM, COCTaBJIATH CXEMBI SJICKTPUICCKUX nenein C
MOCJICAOBATCIIBHBIM W IapaJlJICJIbHBIM COCIUHCHUEM JJIEMEHTOB, pasjin4yas YCJIIOBHBIC
0003HAYCHUS PJICMECHTOB SJICKTPUICCKUX neneu

1.16

MPUBOJUTE  TpUMEpbl  (HAXOIUTh  WHGPOPMAIMIO O MpHMEpax)  MPaKTHYECKOTO
UCIONb30BaHUS (U3MYECKUX 3HAHMH B TOBCCAHEBHOW JKU3HU JUisi OOecredeHus
0e30macHOCTH TpU  OOpallleHWH C MPHOOpaMH H  TEXHUYSCKUMH  YCTPOWCTBAMHU,
COXpaHEHUs 3I0POBbS M COONIONICHHS HOPM DKOJOTMYECKOr0 MOBEIACHUS B OKPYKaIOIIEH
cpene

1.17

OCYILIECTBJIATh MOUCK HH(popManuu (usnyeckoro cojepxanus B ceTd WHTepHET, Ha
OCHOBE MMEIOIIUXCS 3HAHUH U MyTEM CpaBHEHUs JOMOTHUTEIbHBIX HCTOYHUKOB BBIACTSATD
HHGOPMAIHIO, KOTOPasI SBJISIETCS IPOTHBOPEUNBOH HIIH MOKET OBITh HEIOCTOBEPHOI

1.18

WCTIONB30BAaTh TPH BBHINOJHEHUH YYEOHBIX 3aJaHdil HAYIHO-TIOMYJIAPHYIO JHTEPaTypy
(hu3HYeCcKOro CoJepKaHUs, CIPAaBOYHbIE MaTepHalibl, peCypchl ceTu VHTepHEeT; BiaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, MpeoOdpa3oBaHus HHPOPMALIUK U3 OJHOM 3HAKOBON
CHUCTEMBI B APYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE THCHMEHHBIE W KpaTKUe YCTHBIE CcoOOmeHus, 0000mas
WHGOPMAIIMIO M3 HECKOJIBKUX HCTOYHHMKOB (DU3MUYECKOTO COIEp)KaHUS, B TOM YHUCIE
MyOJIMYHO TPEACTABIATE PE3yAbTATHI IMPOSKTHON WM MCCIIENOBATEIbCKON AEATENFHOCTH,
IpH ATOM TPAMOTHO HWCIOJNB30BaTh W3yYCHHBIM MOHATHHHBIN ammapar Kypca (u3nkw,
COIIPOBOXKJATh BBICTYINICHUE Mpe3eHTalnei

1.20

IpY BBIIOJHEHUM Y4YeOHBIX IPOEKTOB M HCCICIOBAHUM (DU3NYECKUX MPOLIECCOB
pacnpeneniaTs 0oOA3aHHOCTH B TpPYIE B COOTBETCTBHH C IIOCTaBICHHBIMH 3aJadaMH,
CJICIUTD 32 BBIIIOJHEHHEM IUIAHA NECHCTBUM U KOPPEKTUPOBATh €T0, aI€KBATHO OLICHUBAThH
COOCTBEHHBIM BKJIAJ B JCSATENbHOCTh TPYMIbI, BHICTPAUBaTh KOMMYHHMKAaTHBHOE

B3aUMOJAEHCTBHE, IPOSIBJISISE TOTOBHOCTh pa3peniaTh KOH(JINKTHI

9 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BATH N3YUYCHHBIC INOHATUA

1.2

pas3jmiaTth SABJCHUA II0 ONHMCAHUIO HX XapaKTECPHBIX CBOWMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPUPYIONIUX JTAHHOE (PU3UYECKOE SIBICHHE

1.3

pacIio3HaBaTh MPOSBICHIE U3YICHHBIX (PU3NIECKUX SIBJICHUI B OKPYKAIOIIEM MUPE, B TOM
yyciie (PU3NYecKe SBJICHUS B MPHUPOJE, IPU 3TOM MEPEBOJUTH MPAKTUYCCKYIO 33]a4y B
y4eOHYI0, BBIJICNISAThH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UYECKUX SIBIICHUIH

1.4

OIMUCHIBATh HM3YYCHHBIC CBOMCTBA TeN W (PU3MUECKUE SBICHUS, HCIONB3YS (HU3UICCKHUE
BEIIUYMHBI, MPH OMHCAHWU TPABWIHLHO TPAKTOBATh (PU3UUYECKHUA CMBICH HCIOIB3YEMBIX
BEJIWYMH, OOO3HAYCHUS W €AWHUIBI (U3NYECKUX BEIUYMH, HAXOOUTh (HOPMYIIHL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO0 BEJIMYMHY C JAPYITMMH BEIMYMHAMU, CTPOUTDH
rpap UKy N3yYCHHBIX 3aBUCUMOCTEH (PU3NIECKUX BETUYUH




Kon
NMpoBepPsieMOro
pe3yJbTara

1.5

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

XapaKTepH30BaTh CBOWCTBA Tell, (pr3ndecKue sIBICHUS M MPOIECCH, HCIIONB3YS N3yICHHBIE
3aKOHBI, MPH ATOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA W 3alHCBIBATH €rO
MaTeMaTU4YeCKOe BhIpOKEHHUE

1.6

OOBSACHSTH (PU3UYECKUE MPOIECCH U CBOKCTBA Tell, B TOM YHCJIE U B KOHTEKCTE CUTYaIlHi
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO-CIIEICTBEHHbIE CBS3H,
CTPOUTH 00BACHEHHE U3 2 — 3 JIOTHYECKHX IIarOB C MOMOLIbIO 2 — 3 N3y4eHHBIX CBOWCTBA
(bM3HYECKUX SBJICHUH, PU3MUECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

1.7

pemaTh pacuéTHbIC 3374yl (OIMMpArOLIUecs Ha CUCTeMY U3 2 — 3 ypaBHEHUIl), UCHOIb3YS
3aKOHBI U ()OPMYJIBI, CBA3bIBAIONIME (DU3UUECKHIE BEJIMUYMHBI: HA OCHOBE aHAIU3a yCIOBUS
3a1a4M 3aMMCHIBATH KPATKOE YCIOBHUE, BBISABIIATH HEIOCTAOIINE HIH H30BITOUHBIE TaHHEIE,
BBIOMPATh 3aKOHBI W (OPMyIIBI, HEOOXOMMMBIE U PEHIeHHs, NPOBOAWTH PacdETHl U
OLICHNBATh PEATMCTHYHOCTh NOTYUYEHHOT0 3HAYECHUs (PU3HUECKON BEJTMUMHbI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIA (PU3UYECKUX METOOB,
WCIOJIb3ys OIMCAHUE MCCIIEIOBaHMUS, BBIIEIATH IPOBEPAEMOE IMPEIINOIOKEHUE, OLEHUBATh
MIPaBWIILHOCTh MOpPSAKA IPOBEAEHUS HCCIENOBaHMS, JA€NaTh BBIBOABI, WHTEPIPETHPOBATDH
pe3yNbTaThl HAOIIOJCHUH U OIBITOB

1.9

MPOBOUTH OIBITHI 10 HAOOACHUIO HU3MYESCKUX SBICHUI MM (PU3NUECKUX CBOWCTB Tell:
CaMOCTOSTEIBHO COOMpAaTh yCTAHOBKY W3 M30BITOYHOIO Habopa 0O0OpyJIOBaHUS,
OIMCBHIBATh XOJI OIBITA U €T0 PE3yIbTaThl, HOPMYITHPOBATH BHIBOJIBI

1.10

MPOBOMUTh MpPU HEOOXOMUMOCTH CEPUI0 MPSAMBIX HW3MEPEHHU, Ompenelssi CcpeaHee
3HAQUEHHE W3MEpsACMON BelUUYMHbl ((POKYCHOE pPACCTOSHHE COOMPAIOIICH JHH3BI),
000CHOBBIBAThH BBIOOP criocoba n3MepeHust (M3MEpUTENLHOTO MprOopa)

1.11

MPOBOJIMTh HCCICMOBAHUE 3aBHCUMOCTEH (U3MYESCKUX BEIHYUH C KCIIOJIh30BAHHEM
MPSIMBIX U3MEPEHHH: IJIAHUPOBAThH UCCIICIOBAHNE, CAMOCTOATEIBHO COOMpaTh YCTaHOBKY,
(GUKCHPOBATh PE3yJabTAaTHl IMOJYYEHHOHW 3aBHCHMOCTH (DU3HYECKHMX BEIMYHH B BHIEC
TaOIuIL

U rpa)MKOB, JENaTh BBHIBOIBI ITO0 PE3YJIbTATAM HCCIICTOBAHUS

1.12

MIPOBOJIUTH KOCBEHHBIE W3MEpEHUS (HM3MYECKUX BEJNUYMH: IUIAHHUPOBATh H3MEPEHUs,
cobupaTth 3KCIEPUMEHTAIBHYI0 YCTAaHOBKY M  BBIIONHATH H3MEPEHHs, CIEAys
NPEJIOKEHHOM HHCTPYKIMH, BBIYMCIATH 3HAUYEHHE BEIMUYMHBI M  aHAIW3UPOBATH

MIOJIy4YEHHBIE PE3YIBTAThI C YUETOM 33JaHHOM MOrPEUTHOCTH U3MEPEHUH

1.13

coOmomaTs TpaBWiIa TEXHUKH Oe30macHOCTH mpu pabore ¢ JabopaTOpHBIM
000pyTOBaHHEM

1.14

pas3iindaTb OCHOBHBIC NPHU3HAKHW U3YYCHHBIX (1)I/I3I/I‘IGCKI/IX MoJeNeH: MaTepuaibHasA TOYKa,
abCOIFOTHO TBépI[OC TCIIO, TOUYEUHBIM HUCTOUYHHUK CBCTAa, JIy4, TOHKaA JIMH3a, IIJIaHCTapHas
MOJECJIb aTOMa, HYKJIOHHas MOJ€JIb aTOMHOTI'O si/ipa

1.15

XapaKTepHU30BaTh NPUHLUIBI AEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOUCTB C
ONOpPOM Ha WX ONWCAHWA, WCIIONB3YS 3HAHHUSA O CBOMCTBaX (PU3MUECKHWX SBICHUH W
HEOOXOMMBbIC (hPH3NUCCKHE 3aKOHOMEPHOCTH

1.16

HCTIONB30BATh CXEMBI M CXEMATHYHBIC PUCYHKH H3YYCHHBIX TEXHHYECKUX YCTPOWCTB,
HU3MEPUTETHHBIX TPHOOPOB M TEXHOJOTHMYECKHX IPOIECCOB MpPU pEIIeHHH y4eOHO-
MPaKTUYCCKUX 3aJia4, ONTHYCCKHUE CXEMbI I IMOCTPOCHUSA H306pa)KeHI/II>‘I B IINIOCKOM
3epKajie u coOuparomiei J1H3e

1.17

NPUBOIUTh  NpHUMepbl  (HAXOMUTh  WHQPOPMAIMIO O MPUMEPax) MPaKTUYECKOTO




Kon

NpOBePsIEMOro
pe3yJabTara

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaAMMbI OCHOBHOT'0 00111er0 00pa30BaHus

WCTIONBb30BaHMS (DH3WUECKUX 3HAHWH B TIOBCETHEBHOW JKM3HHM JUIS OOECIedeHUs
0e30macHOCTH Tpu OOpallleHHuH C OpudopaMu M TEXHHMYECKUMH YCTPOMCTBaMH, CO-
XpaHeHUs 37I0pOBbA U COOJIOJCHHUS HOPM 3KOJOTMYECKOI'O IMOBEACHUS B OKpYXkKarolien
cpene

1.18

OCYIIECTBJIATh MOMCK HH(pOpManuu (U3NUECKOro coaepxkaHud B ceTd HHTepHer,
CaMOCTOATENbHO (OPMYJIHPYSd TOUCKOBBIA 3alpoCc, HAXOOUTh IYTH ONpeeNIeHUs
JOCTOBEPHOCTH IONYyYeHHONH HH(OpMAIMKi Ha OCHOBE HMMEIOIIMXCS 3HAHWHA W JIOTIOJI-
HUTEJIBHBIX HCTOYHUKOB

1.19

UCTONB30BaTh MpPHU BBINOIHEHUM YYEOHBIX 3aJaHUil Hay4HO-TIOMYJISIPHYI JHUTEPaTypy
(bI3UIecKOro colepKaHus, CIIPaBOYHBIE MaTepHaibl, pecypchl cetd MHTepHeT; BIameTsh
npuéMaMy KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMAILIH U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHbIC MMUCHMEHHbIC U YCTHBIE COOOIICHUS Ha OCHOBE MH(OpPMALUH U3
HECKOJBKHUX HCTOYHUKOB (PU3UIECKOTO COACPKAHNUS, IyOIINTHO MIPEACTABIISATE PE3YIbTATEI
MIPOEKTHOW MJIM HCCIIEI0BATEIbCKOM NEATeNIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH TOHATUIHBIM ammapaT uH3yyaeMoro pasfena (U3MKM M CONPOBOXKAATH
BBICTYIUIEHHE Npe3eHTalel ¢ yuéToM 0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB

1.21

IpH BBIIOJHEHUH Yy4YeOHBIX MPOCKTOB M WCCIENOBAHUH (DU3MYECKUX IIPOIECCOB
pacnpenensTh OOSA3aHHOCTH B TpYIIE B COOTBETCTBUU C IIOCTaBJICHHBIMH 3aJauyaMH,
CJICTUThH 32 BBITIOJTHEHUEM IIJIaHa ISHCTBUI U KOPPEKTUPOBATh €T0, aIeKBaTHO OLICHUBAThH
COOCTBEHHBI BKIIQJ B [EATEIBHOCTh TPYINIBL, BHEICTPaWBaTh KOMMYHHKAaTHBHOE
B3aMMOJICHCTBHE, POSBIISII TOTOBHOCTh pa3peniaTh KOH(PIUKTHI

INPOBEPAEMBIE DJIEMEHTBI COJAEPKAHUS

7 KJIACC
Kon Kon
T DR IIpoBepsieMbIe 31€MEHTHI CO/lePKAHUS
®U3UKA U EE POJIb B TIO3HAHUW OKPY)XAIOIIETO MUPA
11 ®usuka — Hayka o npupone. SIBneHus npuponsl. PusnMUeckue SBICHHUA: Mexa-
' HUUYECKHE, TEIUIOBBIC, JJIEKTPHUUECKIE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE
12 Ousnyeckre BeTMYNHEL V3Mepenue ¢pusnueckux BeandnH. Pusnyeckue mprOOpEIL.
1 ' ITorpemHocTs U3MepeHnil. MexxayHapoaHas cucTeMa eJUHMUIL
EcrecTBeHHOHAy4YHBIH METOA TO3HAHUSA: HAOIIO/EHWe, IOCTAaHOBKA HAayYHOTO
13 BOIIPOCA, BBIABIKCHUE TUIOTE3, IKCIIEPUMEHT IO IPOBEPKE THIOTE3, OOBICHEHUE
HaO0JII0aeEMOr0 SABJICHUS
14 Ornucanve (pU3NYECKHX SIBJICHUH C MOMOIIBI0 MOEIIEeH
15 ITpakTuueckue paboOThI:




Kog Kog
paena | saemenya IIpoBepsieMble 3JIEMEHTHI COAePKAHMS
H3mepenue paccTosHUil.
Nzmepenne o0bEéMa )KUIKOCTH M TBEPIOTO TENA.
OmnpeneneHne pa3MepoB MaJIBIX TEIL.
H3mepenue TemrepaTypsl NpH IOMOIIM KUAKOCTHOTO TEPMOMETpa M IaTdhKa
TeMIlepaTypebl
ITEPBOHAYAJIbHBIE CBEJIEHIS O CTPOEHNU BEHIECTBA
91 CrpoeHre BellecTBa: aTOMBI M MOJIEKYJBI, X pa3Mepsl. OTBITHI, JOKa3bIBAIOLINE
IUCKPETHOE CTPOSHHE BEIIeCTBA
99 JBmkeHue yactul BemecTBa. CBA3b CKOPOCTU JBMKEHUS YACTUI] C TEMIIEPATYpPOil.
' BpoyHoBckoe nBikeHue, nuddysus
2.3 BsanmozeiicTBre 9acTHI] BEMIECTBA: MIPUTHKEHIE M OTTATKUBAHHE
2 ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE Ta30B, JKUAKOCTEH U TBEPABIX
24 (kpucTamnu4ecknx) Ten. B3anMOCBs3b MEXIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSHUSX M UX aTOMHO-MOJICKYIISIPHBIM CTPOCHHEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI
ITpakTuueckue paboThI:
26 OreHka [uamMeTpa aToMa METOJIOM PSIOB (C UCHONb30BaHueM (hoTorpaduil).
' OnBITH 110 HAOIOICHHUIO TETUIOBOTO PACIIPEHHUS Ta30B.
OnBITH 110 00HAPYKEHUIO NEHCTBUS CHII MOJIEKYIISIPHOTO TIPUTKCHUS
JIBWDKEHUE U B3AMMOJIEVCTBUE TEJI
3.1 Mexanndeckoe ABIKeHNE. PaBHOMEpHOE U HEpaBHOMEPHOE IBIKECHUE
32 Ckopocts. Cpenssisi CKOPOCTh MPH HEPABHOMEPHOM JBIDKEHUH. Pacuér mytu u
' BPEMEHH JIBUKECHHUS
33 SIBnenue nHepIMU. 3aKOH MHEpINH. B3anMonelcTBue Tell Kak MPHYNHA H3MEHEHUS
' CKOPOCTH JBMKEHHUS Tell. Macca Kak Mepa HHEPTHOCTH Tella
34 [TnotHOCTE BemecTBa. CBS3b IUIOTHOCTH C KOJHYECTBOM MOJIEKYT B COUHHIIEC
' 006bEMa BelecTBa
3.5 Cuna KaKk XapaKTepuCTHKa B3aUMOJIEHCTBUSI TEJ
3.6 Cuna ynpyroctu  3akoH ['yka. I3MepeHne cuilbl ¢ TOMOIIBIO TUHAMOMETpa
37 SBnenue TATOTeHUS W cwia TsokecTH. Chila TSDKECTH Ha JIPYTHX IDIaHeTax. Bec
3 ' tena. HeBecomocTh
3.8 Cuuta Tpenns. TpeHue CKONBXEHHs M TpeHUe TIOKos. TpeHue B IPHUPOJIe U TEXHHUKE
3.9 CroxxeHue CWII, HalpaBJICHHBIX 110 OJHOM MpsMoi. PaBHOAEHCTBYIOMAS CHIT
[MpakTuueckue paboOTHL:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO JIBIDKEHHUS (LIApHKa B JKHUIKOCTH, MOJIEIH
JIEKTPUYECKOT0 aBTOMOOWIS M Tak jainee). OmpeneicHne cpenHe CKOpOCTH
310 CKONBKEHHMsT OpycKa WM IIapuKa [0 HAKJIOHHOM IUIocKoCTH. OmpeneneHne
' TUIOTHOCTH TBEPAOro Tena. OMbITHI, AEMOHCTPUPYIOIINE 3aBUCHMOCTD PACTSKECHHS
(medopmanum) MPYKUHBI OT TPHIOKCHHOW CHIIBL. ONBITHL, JEMOHCTPHPYIOIINE
3aBHCHUMOCTb CHWJIBI TpEHHs CKOJIBKEHMS OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEH
311 Ouznyeckre SBICHAS B MPUPOE: IPUMEPHI IBKEHUS ¢ PA3IUYHBIMU CKOPOCTSIMU B

YKUBOW M HEXKUBOM TIPUPOJE, IEHCTBHUE CHUIIBI TPEHUS B PUPO/JIE U TEXHHUKE




Kog Kog
paena | saemenya IIpoBepsieMble 3J1eMeHTHI COIEPKAHUSA
3.12 | TexHu4eckue ycTpoicTBa: TUHAMOMETP, MOALUIUITHUKH
JIABJIEHME TBEPJIBIX TEJI, )KMJIKOCTEM U T'A30B
4.1 Hasnenue tBEpaoro tena. CriocoObl yMEHbILIEHUS U YBEJTUUEHUS 1aBICHUS
4.2 JlaBneHue raza. 3aBUCUMOCTb JIABJICHUS Ta3a OT 00bEMa, TeMITepaTyphl
43 [lepenaua naBneHus: TBEPABIMHU TEJaMHM, KHUIKOCTSIMU M rasamu. 3akoH [lackais.
' [THeBMaTHYECKIE MALITHHBI
44 3aBUCUMOCTb JaBJICHUS >KUJIKOCTH OT IIyOWHBL. [MapocTaTmdeckuid mapajokc.
' Coobuaronuecst cocynsl. ' uapaBarueckue MEXaHu3Mbl
AtMocepa 3emuin m armocepHoe naBneHwe. [IpUYMHBI CYIIECTBOBAaHUS BO3-
4.5 nymHoi obonouku 3emnu. Omneit  Toppudeniu. 3aBUCHMOCTh  aTMOC(HEPHOTO
JIABJICHUS OT BBICOTHI HAJl YPOBHEM MOPS
46 Usmepenne atmocheproro nasieHusi. IIpubopsl s U3MEpeHHs aTMOC(EpHOTO
' JIaBJICHUS
47 JleficTBre >KMIOKOCTHM W Tra3a Ha TOTPYKEHHOE B HUX Teno. BrlTankuBaromas
' (apxumenoBa) cuna. 3akoH Apxumesa
4 4.8 [TnaBanwue Ten. BozmyxoriaBaHue
ITpakTuueckue paboThI:
HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOjie OT 00bEMa OTpy:KEHHON B )KHUIKOCTD
gact Tena. OnpeneneHnue BHITAIKUBAIONICH CHIIBI, ACWCTBYIOMIEH HaA TeJo,
MOTPYXEHHOE B IKUAKOCTH. [IpoBepka HE3aBUCHMOCTH BBHITAIKHBAIOMICH CHITHI,
4.9 JIEHUCTBYIOIIEH Ha TEJO B KUJIKOCTH, OT Macchl Tena. OmbITHI, TEMOHCTPUPYIOIHIE
3aBUCUMOCTb BBITAIKUBAIOLIEH CHIIbI, JIEUCTBYIOUIEH HAa TENO B JKUIKOCTH, OT
00béMa  TOTpY)XKEHHOW B  JKHJIKOCTH 4YacTH Tela W  OT  IUIOTHOCTH
xkunkoctu. KoHcTpynpoBanne — apeoMeTpa WM KOHCTPYHPOBaHHE  JIOAKH U
OIIPEEIICHUE €€ TPY30II0ABEMHOCTU
410 Omuyeckre SIBICHUS B TPHPOIC: BIUSHHE aTMOC(HEPHOTO NABICHHS Ha KHUBOM
' OpraHu3M, IIIaBaHHE PhIO
TexHu4eckre yCTPOWCTBA: COOOIIAIOIIMECS COCYHABI, YCTPOWMCTBO BOJOMPOBOA,
411 THUAPABIMYECKUI Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOH Hacoc,
apeoMeTp
PABOTA, MOILIHOCTD, SQHEPT'U
5.1 Mexanndeckas pabora
52 Mexanun4deckast MOIIIHOCTD
53 [IpocThie MexaHU3MBI: pbiuar, OJOK, HAKIOHHAs TUIOCKOCTh. [IpaBuio paBHOBeCHS
' pbluara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pbluara K OJI0OKy
5 55 «3omoroe mpaBuio» MexaHWKH. KosdduuumeHT mone3Horo aeicTBHS MeXaHH3-
' MOB. [IpocThie MexaHU3MBbI B ObITY U TEXHUKE
5.6 [ToTeHmnuanbHas SHEPTUMU Tena, MOJHATOTO Hax 3eMIIEn
5.7 Kuneruueckas sneprus
58 [Tonnast mexaHuuyeckass 3HEPrusi. 3aKOH M3MEHEHHUS! U COXpPaHEHHs] MEXaHHYeCKOH
' SHEPrUu
5.9 [MpakTrueckue padboTHI:




Kon Kon
pa3mejia  JjIeMeHTa

ITpoBepsieMble DJIEMEHTHI COAEPKAHUS

Onpenenenue pabOThl CWIIBI TPEHHS TPH PABHOMEPHOM JBIKEHHM Teja [0
TOPU30HTATHHOU noBepxHocTH. MccnenoBanue YCIIOBHI paBHOBecHs
peraara. Usmepenne KIIJ[ HakimonHOM mimockoctu. M3ydyeHne 3akoHa COXpaHEHUS
MEXaHUYECKOH SHEPruu

5.10 ®dusnveckue SBICHUS B IPUPOEC: PhIYard B TEJIE YeTIOBEKa
511 TexHUYeCKHEe YCTPOMCTBA: PhIYar, IMOIBIKHBIN U HEMOJBIDKHBIN OJIOKY, HAKIIOHHAS
' TUIOCKOCTB, TIPOCTHIC MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon

pasaesa 3JIECMEHTA

IIpoBepsieMble AJIEMEHTHI COAEPKAHUS

TEIIJIOBBIE SABJIEHUA

6.1

OCHOBHBIE MTOJIOKEHUSI MOJIEKYIIPHO-KUHETUYECKON TEOPUU CTPOEHUS BELECTBA.
Macca u pasmepsl MoJekyi. ONbIThI, TOATBEPKIAIONINE OCHOBHBIE MOJOXKEHHS

MOJIEKYJIIPHOKHHETHYECKON TeOpHH

6.2

Monenu TBEPAOTO, >XHUIKOTO M Ta3000pa3HOrO COCTOSHWU BemiecTBa. Kpwu-

CTAJUTMYECKUE U aMOp(HBIE TeTa

6.3

OOBbsCHEHHE CBOWCTB Ta30B, XUAKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOKEHHMA

MOJIEKYJIIPHOKUHETHYECKON TEOpHH

6.4

CMaunBaHue U KaImJIJIAPHBIC SIBJICHUA

6.5

TemoBoe paciiupeHue U cxarue

6.6

Temneparypa. CBs3b TEMIEpPaTypbl CO CKOPOCThIO TEIJIOBOrO JIBM)KEHHUS YaCTHUL]

6.7

Buytpennsst sHeprus. CriocoObl I3MEHEHHST BHYTPEHHEH SHEPTHU: TeIUIoNepenada

U COBEpILCHHUE PabOTHI

BI/I}Z[LI TCIUIoNepeaAavun: TEJIONPOBOAHOCTb, KOHBCKIUS, U3JTYyUCHHUC

6.9

KomnuectBo TemnoTel. Y enabHast TEIUIOEMKOCTD BEIIECTBA

6.10

Temno00MeH U TEIIOBOE PaBHOBECHUC. ypaBHeHI/Ie TEIIOBOI0 OajaHca

6.11

IInaBnenue u OTBCPACBAHNEC KPUCTANIMYCCKHUX BCHICCTB. VnaenbHas TejioTa

TIJIaBJICHUSA

6.12

[TapooOpazoBanne u konmeHcamnus. Mcmnapenue. Kumenue. YaenbHasi Teruiora
mapooOpas3oBaHus. 3aBUCHMOCTh TEMIIEPAaTyphl KHICHHS OT aTMOC(EepHOro

JaBJICHUA

6.13

BrnaxHocTb BO3ayXxa

6.14

OHeprus TOIuMBa. Y IebHast TEII0Ta CropaHus

6.15

[punmumner padots! TemtoBsix asurareneii KI1J] TemnoBoro nurarens. TemnaoBsie

JIBUTATENN U 3alIUTa OKPY>KaIOIIeH CpeIbl

6.16

3akoH COXpPAaHCHUA U MPEBPAILICHHA SHCPIrur B TCIIOBBIX IIpOoLeCCax

6.17

[IpakTuueckue paboThI:




Kon
pa3nesa

Kon
JJIeMEeHTAa

ITpoBepsieMble JIEMEHTHI COAEPKAHUS

OmnBITH 10 00HAPYKEHUIO JEHCTBHSI CHJT MOJICKYJISIPHOTO TIPHTSDKEHISL.

OMnBITHI 1O BBIPAIIMBAHUIO KPUCTAILIOB MOBApPEHHOMN COJIM WJIM caxapa.

OnbITEl IO HAOJIOACHUIO TEMJIOBOTO PACIIMPEHHUS Ta30B, KUAKOCTEH U TBEPIBIX
Tel.

OmnpeneneHue qaBlieHUs Bo3lyxa B Oa/IOHE IIIPHILIA.

OmnbITEI, IEMOHCTPHUPYIONINE 3aBHCHMOCTh IAaBICHHS BO3IyXa OT ero o0béma
Y HarpeBaHUs WIN OXJIaXKIECHUSI.

[IpoBepka rumore3bl JTUHEWHOM 3aBHUCHUMOCTH JJIUHBI CTOJIOMKA >KUAKOCTH
B TEPMOMETPHYECKOI TpyOKe OT TeMIepaTyphl.

Habmonenre n3mMeHeHrs BHYTpEHHEH SHEPTUU Teja B pe3ybTare TeIvlonepeaadn
Y pabOThI BHEIIHUX CHIL.

UccnenoBanue sBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUH XOJOTHOW W TOpsSYel
BOJIBI.

OmnpeneneHre KOJNMYECTBAa TEIDIOTHI, ITOMYYEHHOTO BOJOH IIPH TeImooOMeHe
C HarpeThiM METAJUIMYECKUM LIUIUHAPOM.

OmnpeneneHue yaenbHON TEIIOEMKOCTH BEIIIECTBA.

Uccnenosanue npouecca UCapeHus.

OmnpeneneHre OTHOCUTEIBHOMN BIAXKHOCTH BO3AYyXa.

OmnpeneneHue yaeabHOH TEIUIOTHI IUIABJICHUS JIbJA.

6.18

Odusuyueckue ABIEHHS B TMPUPOJIE: MOBEPXHOCTHOE HATSHKEHHE U KallWJLISIPHBIC
SIBJIGHUS B MPUPOJE, KPUCTAJUIBI B IpHupole, usnyueHue ConHIa, 3aMep3aHue

BOJIOEMOB, MOPCKHE OpU3bl; 00pa30oBaHUE POCHI, TYMaHa, MHEs], CHETa.

6.19

TexHudeckue yCTpOMCTBA: KalMWJUIAPBI, MPUMEPbl HUCIOJIb30BaHUS KPHUCTAJLIOB,
JKUAKOCTHBIA TEPMOMETP, HATYUK TEMIIEPATyphl, TEPMOC, CHUCTEMA OTOILICHHS
JIOMOB, THIPOMETpHI, IICUXPOMETp, MapoBas TypOWHA, IBUTATENh BHYTPEHHETO

CTrOpaHWUsL.

OJIEKTPUUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1

OnexTpuzauus Tei. [[Ba pona 3JeKTpUUIECKUX 3apsiIOB

7.2

B3aumopetictBre 3apspkeHHBIX Tell. 3akoH KynoHa (3aBHCHMOCTH CHITBI B3aHMO-

JCHCTBUS 3aPsDKEHHBIX TEJ OT BEJIMUMHBI 3aPSIIOB U PACCTOSHUS MKy TEJIaMH)

7.3

Onexrtpuyeckoe mnone. Hanpsk€HHOCTE anekTpuueckoro mnoss. IlpuHumn

CYIEPIIO3ULIUH JIEKTPUUECKUX I10JIeH (Ha KaUeCTBEHHOM YPOBHE)

7.4

Hocurenu OJICKTPUYCCKHUX 3apsd0B. 3J'IeMeHTapHBII>i SHGKTpI/ILIeCKI/Iﬁ 3apsa.

Crtpoenue atoma. [I[pOBOJHHUKH U TUIICKTPUKU

7.5

3aKoH COXpaHCHHUA IJICKTPUICCKOT0 3apsaa

7.6

DNeKTpUYEeCKUil TOK. Y CIOBUS CYHIECTBOBAHUS AJIEKTPUUECKOTO ToKa. MIcTOUHUKHN

IIOCTOAHHOI'O TOKaA

1.7

HCﬁCTBHﬂ OJICKTPHUYCCKOTO TOKa (TCHHOBOG, XUMHYCCKOC, MarHPITHOC). DIek-

TpI/IquKI/Iﬁ TOK B XXKUAKOCTAX U ra3ax

7.8

Onekrpudeckas nenb. Cuina Toka. JJIEKTPHIECKOe HapshKEeHNe

7.9

ConpoTuBIEHNE IPOBOHUKA. Y IEIbHOE COIIPOTUBIJIEHUE BELIECTBA




Kon
pa3nesa

Kon
JJIeMEeHTAa

7.10

ITpoBepsieMble JIEMEHTHI COAEPKAHUS

3akon Oma [71s1 ygacTka e

7.11

[TocnenoBaTenpHOE M MapaieIbHOE COETUHEHNE TTPOBOAHIKOB

7.12

Pabora 1 MomHOCTE 3MeKTprdYecKoro Toka. 3akoH J[xoyns — JleHna

7.13

DneKTpruyecKue e U MOTPeOUTENN IIeKTpUIecKkoi sHeprun B ObiTy. KopoTkoe

3aMBIKaHHEC

7.14

IlocTosiHHBIE MAarHUTHL. B3auMoieicTBHE TOCTOSHHBIX MAarHUTOB

7.15

MaruuTtHOE 1mojie. MarHuTHOE 1moJjie 3eMIIM M €r0 3HaUCHHE JJIsA )KU3HH Ha 3emie

7.16

OmpiT Opcrena. MarHutHOe TONie AJIEKTPUYECKOTO ToKa. llpuMeHeHue 3iex-

TPOMAarHuTOB B TCXHUKE

7.17

HeﬁCTBHe MArgsuTHOro II0J1 Ha TMPOBOJHHK C TOKOM. QHGKTPOHBI/IFaTCHL
MOCTOSTHHOTO  ToKa. Mcmonb3oBaHue SHGKTPOI[BHFaTeHeﬁ B TCXHHYCCKHUX

YCTpOWCTBAxX M Ha TPAHCTIOPTE

7.18

Omertet @apanes. SABnenue snexkrpoMarauTHoN nHAYKImH. [Ipasuno Jlenma

7.19

Onektporeneparop. CrocoObl TMONyYSHHs 3JIEKTPHUSCKOW 3HEPruu. IJIEKTPO-

CTaHIIMHU Ha BO300HOBIIIEMBIX UCTOYHHKAX OHEPIruu

7.20

[IpakTuyeckue paboOTHI:

OmbITHI 110 HAOTIOCHUIO SJICKTPH3ANNH TEJI MHIYKIIUECH U IIPH CONPUKOCHOBEHUH.
Hccnenoanue nedcTBUS JIEKTPUUECKOTO MOJIS HA IIPOBOJIHUKY U TUIIEKTPHUKH.
COopka 1 mpoBepka paboThI ANMEKTPUUECKON ST TOCTOSIHHOTO TOKA.

W3mepeHue u peryJimpoBaHue CHIIbI TOKA.

V3mepeHue U perynupoBaHue HAMPSKCHUSL.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HAYIIETO 4Yepe3 pEe3ucrop, OT Co-
MIPOTHUBJICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOPE.

OmnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh 3JIEKTPHUECKOIO COMPOTHBICHUS
MIPOBOJIHMKA OT €T0 JUIMHBI, IUIOILAAH [OTIEPEYHOr0 CEUEHHUS U MaTeprala.
IIpoBepka mpaBuia CIOXKEHUSI HAPSDKEHUH NPU MOCIEAOBATEIBHOM COSAMHEHUN
IByX pe3uctopoB. [IpoBepka mpaBuia A CHIBI TOKAa IPU TMapauICIbHOM
COCAMHEHHNH pe3ncTopoB. OnpeneneHne padoThl INMEKTPUISCKOTO TOKA, HOYIIETO
yepe3 pesuctop. OnpeneneHne MOIIHOCTH 3MEeKTPUIECKOTO TOKA, BBIIENIsIEMON Ha
pesucrope. MccaenoBanye 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO 4epe3 JaMIIOUKy, OT
HanpsbkeHust  Ha  Hel. Ompenenenune  KIIJI — narpeBarens. MccnenoBanue
MAarHUTHOTO B3aWMOJICHCTBHS TIOCTOSIHHBIX MAarHUTOB. MI3ydeHHe MarHUTHOTO
TIOJISl TOCTOSIHHBIX MAarHUTOB MPU MX OOBETUHEHUH U pasaeneHun. MccinenoBanue
JNEWCTBUSI ~ JIEKTPUYECKOTO0  TOKA  HAa  MAarHUTHYI  CTpe’Ky. OTBITHI,
JEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBHS KATYIIKA C TOKOM H
MarHura OT CWJIbl TOKa M HampaBJeHHs TOKa B Karyluke. l3yueHue neicTBus
MarHUTHOTO TIOJIST Ha POBOJIHUK ¢ TOKOM. KoHCTpynpoBaHue u n3ydeHue padoTsl
anekrpoasurarensd. U3mepenue KIIJ| snexkrpoasurarensHoil ycTaHOBKH. OMBITHI
[0 HCCJICZIOBAHUIO SIBJIEHUS OJIGKTPOMAarHUTHOW HMHIYKLUMU: HCCIeI0BaHHUE

W3MEHCHUH 3HAUSHUS U HalmpaBJICHUA MHAYKIHUOHHOI'O TOKa

7.21

dusnyeckue SBICHUS B MPUPOJE: DICKTPUUSCKHE SIBICHHS B aTMocdepe, dIIeK-




Kon Kon
parscintl e cana [IpoBepsieMble Y1eMEeHTHI CONEPKAHUS
TPUYECTBO KUBBIX OPTraHW3MOB, MarHUTHOE TONE 3eMiH, Ipei( MOIFOCOB, POIb
MarHUTHOTO TOJIS JJIS1 XKM3HU Ha 3eMile, MOJSPHOE CUSHHE
TexHuveckue yCTPOHCTBA: D3JEKTPOCKOI, aMIEepMETp, BOJIBTMETP, PEOCTart,
CUETUUK IJIEKTPUUYCCKON 3HEPIHH, SIEKTPOOCBETUTEIbHBIC NPUOOPHI, HArpeBa-
7.22 TEJNBHBIC  AIEKTPONPUOOPH  (TIPUMEPHI), AJICKTPHUUECKUE  IPEIOXPaHUTEIH,
AJIEKTPOMATHHUT, JJIEKTPOJBUTATENh MOCTOSHHOTO TOKA, TCHEPATOP IOCTOSTHHOTO
TOKa
9 KJIACC
Kon paznenaKon snementa [IpoBepsieMble 37IEMEHTHI COIEPIKAHMS
MEXAHUWYECKHUE SBJIEHUA
8.1 MexaHnuveckoe IBUkKeHHEe. MaTtepuanbHas Touka. Cucrema oTcuéra
8.2 OTHOCUTEILHOCTh MEXAHUYECKOTO IBHKEHUSA
8.3 PaBHOMEpHOE MPSIMOTUHEWHOE TBIKCHHE
8.4 HepaBHoMepHOe mpsimonuHeliHOe ABmkeHHe. CpemHssi 1 MIHOBEHHAs CKOPOCTh
' TeJla PH HEPAaBHOMEPHOM JIBIDKCHUN
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOIMHEHHOE ABHKCHUE
8.6 CBo6OonHoe nanenue. OneiTel [Nanuies
8.7 PaBHOMEpHOE mBIWXEHHE 1O OKpYXHOCTU. Ilepwoxm w wYacrora OOpalIeHHS.
' JIuneiinas u yrinoBas ckopocTu. LleHTpocTpeMuTenbHOE YyCKOPEHUE
8.8 ITepBrrii 3akoH HetoTOHA
8.9 Bropoii 3axon HetoTona
8.10 Tperuii 3akon HeroToHa
g 8.11 ITpuHIUI Cynepno3ULMU CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHus: cuja TPCHUS CKOJBKCHHS, CHJIa TPEHHS IOKOs, APYTHE BUIBI
' TpeHust
8.14 Cuna TSKECTH ¥ 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHUE CBOOOTHOTO TIaICHUS
8.15 Jemwkenne wianet Bokpyr Comnna. [lepBast kocMmgeckast ckopocts. HeBecomocTh
' U IIEPETPY3KH
8.16 PaBHOBecHe MaTepHaTbHON TOYKU. AOGCOIFOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOro Tejla C 3aKpeIIEHHOM OChbIO BpalleHus. MOMEHT CHIIBL
' LleHTp TsIKECTH
8.18 Nmnynece Tena. U3menenne uMiynbca. IMITynibe CHb
8.19 3aKOH COXpaHEHUsI UMITYJIbCca
8.20 PeaxkTuBHOE BIKEHUE
8.21 MexaHnuveckas paboTa U MOIIHOCTh
8.22 PaboTa cun TshxecTH, ynpyrocta, Tpenus. CBsi3b SHEPTUH U pabOThI




8.23

ITorenunanbHas OHEPIud Teja, MOAHATOTO HAad MOBEPXHOCTHIO Semau

8.24

[ToTeHnmanbHas SHEPTUS CKATON TIPY>KUHBI

8.25

Kunernueckas OHEPrusl. TeopeMa 0 KUHETHYECKOM OHEPIruu

8.26

3aK0OH COXpaHEHUs MEXaHNYEeCKON IHEPTHH

8.27

[MpakTuueckue paboTHI:

Omnpefenenue cpeHeil CKOPOCTH CKOJIBKEHHs OpyCcKa MM JIBIKCHUSI [IapUKa 10
HAKIIOHHOH TIockocTH. Onpe/iesieHre YCKOpeHHsI Tella NPU PaBHOYCKOPEHHOM
JIBIDKCHUY TI0 HAKJIOHHOM TIOCKOCTH.

HccnenmoBanue 3aBUCHMOCTH IIYTH OT BPEMEHH MPU PABHOYCKOPCHHOM JTBIIKCHHUH
0e3 HaYaJIbHOM CKOPOCTH.

ITpoBepka THIOTE3bI: €CIM TPH PABHOYCKOPEHHOM JABW)KCHHH 0Oe3 HayalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK pPsJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEXYTKH BPEMEHH OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJBKEHHS OT CHIIbI HOPMAlbHOTO
napnenust. Onpenenenne  KoddduieHta TpeHus cKojibxeHus. OnpeneneHne
xkEcTkocTU TpYKUHBL. OnpeneneHne pabOThl CHIBI TPEHUS MPU PABHOMEPHOM
JBIDKCHUU Tella TI0 TOPU30HTAILHON MOBepxHOCTU. OmpenereHue paboThl CHIIBI
YIPYTrOCTH MPU MOABEME IPy3a ¢ HCIOJIB30BAHHEM HETMOABMXHOTO U TOJBHKHOTO
O1OoKOB

8.28

dusndeckue SIBJICHUS B npupoae: NpuJIMBbl U OTJIMBBI, ABWKCHUEC IJIAHCT Con-
HEYHOI CHUCTEMBI, PCAKTUBHOC JIBHKCHUEC )KUBBIX OPIraHU3MOB

8.29

TexHuueckue YCTPONCTBA: CHHIOMETp, JaTYMKM MOJOXKEHUs, PACCTOSHUSA
U YCKOPEHUS, PAKETHI

MEXAHMWYECKUE KOJIEBAHIM U BOJIHBI

KonebarensHoe naBmkeHne. OCHOBHBIE XapaKTEPUCTUKH KOJNEOAHWH: TepHO[,

91 4acToTa, aMILTUTY/Ia
9.2 Maremaruyeckuii ¥ IpyKUHHBIA MasTHUKU. llpeBpaiieHue 5sHepruu mpu
' KOJe0aTeIbHOM JBHKCHUH
9.3 3aryxatoniie koneOanus. BeiHyXIeHHBIE KonieOanus. Pesonanc
Mexannyeckrne BOJHBIL. CBOWCTBA MEXaHWYECKHX BONH. lIpojmonibHBIE W TOTE-
9.4 peuHbie BOJHBL J[JTMHA BOJHBI M CKOPOCTH €€ pacmpocTpaHeHus. MexaHndecKue
BOJIHBI B TBEPAOM TeJI€, CEUCMUYECKHE BOJTHBI
9.5 3ByK. ' poMKOCTS U BbICOTa 3ByKa. OTpa’keHue 3ByKa
9.6 WHdpa3Byk U yIbTpa3Byk
[IpakTryeckue padbOTHI:
OrnpejielieHUe YacTOTHI ¥ ITEPHOIa KOJIeOaHUH MaTeMaTHUECKOTO MasTHUKA.
OmnpesenieHue YacToThl ¥ MEpHUo/Ia KoJIeOaHn TPY>KUHHOTO MasiTHUKA
0.7 HccnenoBanue 3aBUCUMOCTH TIEpHOJia KOJIGOAHUH TTOJIBEIIICHHOTO K HUTH IPy3a OT
' JUTMHBI HHTH. MccneoBaHue 3aBUCUMOCTH TIepHOJa KOJEOaHWH NPYKUHHOTO
MasTHUKa OT Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH MEPHOa KOJIeOaHUH rpy3a,
MOJIBEIIICHHOTO K HHTH, OT Macchl Tpy3a W KECTKOCTH NPYKUHBL M3mepenue
YCKOpPEHUS CBOOOHOTO TaICHHS
0.8 ®dusnueckne SBICHUS B TPUPOJIC: BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3€MIICTpSI-
' CeHHe, CEICMUYECKIE BOJIHBI, IlyHAMH, 9XO0
9.9 TexHUYeCKHE YCTPONCTBA: HXOJOT, HWCIOJL30BAHHE YJIbTpa3Byka B OBITY

U TCXHUKE
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SJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATI'HUTHLIE BOJIHBI




101 OJeKTpOMarHUTHOE TIojie. DJEKTPOMAarHUTHbIE BOJHBL. CBOWCTBA  3JIEKTPO-
' MarHUTHBIX BOJTH
10.2 [Ikamna 37eKTpOMarHUTHBIX BOJTH
10.3 OnexTpomarHutHas npupona ceera. CkopocTs cBeTa. BonHOBBIE cBolcTBa cBeTa
104 [IpakTrueckue paboTHI:
' H3y4eHne cBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOIIBI0 MOOMIIBHOTO Telle(oHa
105 Omsuyeckre SBICHUS B MPHPOIC: OHOIOTHYECKOe NEHCTBHE BHUIUMOTO, yIbTpa-
' (HONIETOBOTO M PEHTI€HOBCKOTO MU3ITy4eHHH
106 TexHudeckne ycTporcTBa: HCIOIB30BAHNE 3IIEKTPOMATHUTHBIX BOJH JIJISi COTOBOM
' CBSI3H
CBETOBLBGIE SIBJIEHUA
11.1 JlydyeBas Moznenb cBeta. MICTOUHHKH cBeTa
11.2 [IpsiMosnHENHHOE pacpOCTPaHEHHUE CBETA
11.3 Otpaxenue cBeta. [Imockoe 3epkaio. 3aKOH OTpaKEHHUS CBETa
114 [Tpenomiienne cBera. 3aKOH IpeIOMIIEHHs cBeTa. [loJHOe BHYTpeHHEe OTpaKeHUe
' cBeTa
115 JIunza. Xon nydei B TuH3E
11.6 OnTrueckas cucreMa GoToanmapara, MUKPOCKOTIa U TeJIECKOIIa
11.7 I'na3 kak onTrueckas cucreMa. ban3opykocTs U 1albHO30PKOCTh
118 Paznoxxenne Gemoro cBeta B criekTp. OnbITel Hefotona. CiioskeHue CIIeKTpaTbHBIX
' uBeToB. Jlucnepcus caera
11 [IpakTrueckue padboTHI:
HccnenoBanue 3aBUCHMOCTH YTIIa OTPAYKEHHSI CBETOBOTO JIyJa OT YTila MaJeHUs.
H3yueHne xapakTepUCTHK N300payKeHUs peIMeTa B IIOCKOM 3epKalle.
HccnenoBanye 3aBUCUMOCTH yIJIa TMPEJIOMIICHUS CBETOBOTO JIy4a OT yrila MaJeHus
119 Ha TPaHUILE «BO3IYX — CTCKIION.
' [TomyyeHre M300pakeHUH ¢ TOMOIIBIO COOUPAIOIICH JTHH3HI.
Omnpenenenre GOKYCHOTO pacCTOSHUS M ONTUYECKOM CHIIBI COOMPAIOILEH JINH3BI.
OMBITHI 110 PA3JIOKEHUIO OEJIOT0 CBETa B CIIEKT.
ONBITH TI0 BOCTIPHATHIO IIBETa MPEIMETOB IPH MX HAOIIONCHHUN Yepe3 I[BETOBBIC
GUITBTPHI
11.10 dusnueckue sSBICHUSA B MpUpoOaAL: 3aTMCHUA COHHL{a n .HyHI)I, OoBE€Ta TEJI, OIITHU-
' YyecKue sIBIIeHUS B atmocdepe (1iBeT Heba, pedpakius, pamyra, MUPaK)
11.11 TexHMUeCKHe YCTPOHCTBA: OUKH, ICPHCKOIL, (POTOAIIIAPAT, ONTHIECKUE CBETOBOBI
KBAHTOBBIE SIBJIEHUA
121 OmnsiTel Pezepdopaa n maaneTapHas Moaeis atoma. Mogens atoma bopa
12.2 Hcmyckanune u normomieHne cBeta aroMoM. KBanTel. JInHeH4aThIe CIICKTPHI
12.3 PagnoaktuBHOCTE. Anb(a, OeTa- 1 TaMMa-U3ITyYCHUS
124 Crpoenwne atoMHOrO siapa. HyxionHas Mozens atToMHoro siapa. M3oTtoms
12 125 PannoaxtuBHbIle npeBpaimenus. [lepro nogypacnana aToMHBIX siep
12.6 S nepHble peakuny. 3aKOHBI COXPaHEHHUS 3apSI0BOT0 U MacCOBOTO YHCEI
12.7 OHeprus cBsi3U aTOMHbIX A1ep. CBsA3b Macchl U SHEPIUU
12.8 Peaxunu cunTesa u nenenus anep. Mcrounnkn sneprun ConHIa U 3BE31
129 SAnepunas ouepretnka. JleiicTBME paAMOAaKTUBHBIX W3IIYyYEHUHA Ha IKUBBIE
' OpraHu3Mbl
12.10 ITpakTuueckue paboTHI:




HaOnroeHre CIUIOMHBIX U THHEHYATHIX CIIEKTPOB M3TYICHUSL.

Hccnenosanue TPEKOB: U3MepeHHe SHEPTUU JaCTHIIBI
0 TOpMO3HOMY TyTH (110 poTorpadusam).

H3mepeHue paguoakTHBHOTO GoHa

12.11

®dusnveckue sIBIEHUS B MPHUPOJE: €CTECTBEHHBIM paAMOaKTHUBHBIA (HOH, KOCMH-
YECKUE JIy4M, PAJUOAKTUBHOE HW3JIyYEHHE IPUPOAHBIX MHUHEPAIIOB, IEHCTBUE
pazroaKTUBHbBIX U3IYyYCHUN Ha OpraHU3M YelloBeKa

12.12

TexHuueckue YCTpOIMCTBA: CHEKTPOCKOI, HHAUBUAYAJIBHBIA JO3UMETp, Kamepa
Bunscona

ITPOBEPSEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHO# OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUSA

Kon
NpoBePsieMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM pe3yJibTaTaM 0a30BOI0 YPOBHS
OCBOCHHS OCHOBHON 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111€r0
oOpa3zoBanusi Ha ocHoBe PI'OC

ITonumanue ponmu GU3MKH B HAyYHOH KapTHHE MHpa; cHOPMUPOBAHHOCTh 0a30BBIX IMpE-
CTaBJIEHMH O 3aKOHOMEpPHOH CBSI3M M NO3HABAEMOCTH SBJIICHWH NPUPOIBI, O PpOJIH
SKCIIEpUMEHTa B (PU3HKE, 0 cHcTeMooOpasyromeil posii (pU3MKH B Pa3BUTHH €CTECTBECHHBIX
HayK, TEXHUKH U TEXHOJOTHI, 00 BOIIONMU (U3NUECKUX 3HAHWN M MX PO B IEJIOCTHOU
€CTECTBEHHOHAYYHOH KapTHHE MHUPA, O BKJIA/IE POCCUIICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, OOBSCHEHHE MPOLECCOB OKPYXKAIOUIEr0 MHpPA, Pa3BUTHE TEXHHUKU H
TEXHOJIOTHN

3HaHUsA O BHJAX MaTepuu (BEUIECTBO W IMOJIE), O JBHIKEHHUH Kak crocobe CyIIecTBOBaHUS
MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TEOPHH CTPOCHHUS BEIIECTBA, O (DU3MUECKON CYIIHOCTH
SIBIICHUN TIPHPOABI (MEXaHHIECKUX, TEIUIOBBIX, dJICKTPOMATHUTHBIX W KBAHTOBEIX); YMEHHE
pa3nuyaTh SBICHHUS 110 ONMCAHHI0O WX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (U3MUYECKOe SIBJICHHE; YMEHHUE pPAcCIO3HABATh MPOSBICHUE
W3YYEHHBIX (PU3MUECKUX SBICHUI B OKPYKAIOLIEM MHUpPE, BBIIENSS WX CYIIECTBCHHBIC

CBO¥CTBA (TIPU3HAKH)

BJ'IaZ[eHI/IC OCHOBAaMH TOHSITUMHOIO anmapara MW CHMBOJIMYCCKOI'O A3bIKa (1)I/ISI/IKI/I n
HCIIOJIb30BAHUEC UX IJIA PCHICHUA y‘le6HI)IX 3a7a4; YMCHUC XapaKTCPU30BATh CBOICTBa TCI,
(I)I/I3I/IIJGCKI/IG SABJICHUSI U IPOLCCCHI, UCITOJIb3Y I (1)YHJIaM€HTaH])HBIe 1 OSMITUPUICCKHUEC 3aKOHBI

YMeHue OmnuchiBaTh HN3YUYCHHBIC CBOWCTBAa Te€l H (I)I/ISI/I‘-IGCKI/IC SABJICHUA, HCIIOJIb3Yys

(du3nYecKre BeIMINHBI

Brnagenne ocHOBaMHM METONOB HAyYHOTO IIO3HAHHMSA C Y4YETOM COONIOAEHHS TIPaBHII
Oe3omacHoro Tpyna: HabuoaeHne GpU3NUeCcKnX SBICHUIM:

YMEHHE CaMOCTOSITEIBHO COOMpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY W3 JaHHOTO Habopa
000pymOBaHMS 10 MHCTPYKLIMH, OMHCHIBATH XOJ OIBITA U 3aIHCHIBATh €0 PE3yIbTaTHI, op-
MYJIHMPOBaTh BBIBOABI;

MPOBEICHNE MPSAMBIX M KOCBEHHBIX U3MEpEeHHH (DM3MUYECKUX BEIMYMH: yMEHNE TIIAaHUPOBATh
HU3MEpPEHHS, CaMOCTOSITEIBHO COOMPATh SKCHEPHUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIHH,
BBIYUCIISITE 3HAYCHUE BEJIMYMHBI M aHATU3HPOBATH IOJNyYCHHBIC PE3YNBTATHl C Y4ETOM
3aJJaHHOU MOTPELIHOCTU PE3YNbTAaTOB U3MEPEHUIL;

NPOBEICHNE HECIOXKHBIX JKCIIEPUMEHTAIBHBIX HCCIIEOBAHUI; CaMOCTOSTEIbHO COOMpATh




NpoBePSIEMOro
TpeOoBaHUSA

Kon

IIpoBepsiemblie TpeOGOBAHUSA K MPEAMETHBIM pe3yJbTaTaMm 02a30B0r0 YPOBHS
O0CBOEHHUS OCHOBHOI1 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOTI'0 00111€r0
oOpasoBanus Ha ocHoBe PI'OC

9KCIEPUMEHTAIIBHYIO YCTAHOBKY U IIPOBOAUTH UCCIEAOBAaHUE 110 HUHCTPYKLIUH, IIPEICTABIIATh
MOJTyYeHHbIE 3aBUCUMOCTH (PU3MUECKUX BEIUYMH B BUAE TaOMUI] U rpa)MKoOB, YUUTHIBAThH
MOTPETHOCTH, JeNaTh BHIBOJBI MO Pe3yJIbTaTaM HCCIIeIOBaHUS

[TonnMaHue XapaKTepHBIX CBOUCTB (PHM3NIESCKUX MOJIeNeit (MaTepruanbHas TOUKa, aOCOFOTHO
TBEPIOE TENO, MOAETH CTPOCHHS Ta30B, KUIKOCTSH W TBEPABIX TEN, IUIAHETapHAs MOJCIb
aToMa, HYKJIOHHas MOJIEb aTOMHOTO sipa) U YMCHHE IPUMEHATh HUX U1 OOBSICHCHHUS
(DU3HYECKHX TPOIIECCOB

YMeHue oObACHATh (U3NYECKHE MPOLECCHl U CBOWCTBA Tell, B TOM YHCIE M B KOHTEKCTE
CUTYallMl MPaKTHKO-OPHUEHTUPOBAHHOTO XapakTepa, B YaCTHOCTH, BBIABIATH MPUUYHMHHO-
CIICZICTBEHHEIC CBSI3U M CTPOUTH OOBSICHEHHE C OMOPOi Ha N3yYeHHBIE CBOUCTBA (DU3MIECKUX
SIBJICHNH, (PU3NIECKIE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenue pemath pacuérHble 3a7aud (Ha 6ase 2 — 3 ypaBHEHMil), HCIOJIB3YS 3aKOHBI U
(dbopMynbl, CBS3bIBaOIIME (HU3UUECKHE BEIWYHHBI, B YaCTHOCTH, 3alMChIBaTh KPaTKOE
YCIIOBHE 3aJ]a9H, BRISIBIATH HEIOCTAIOIINE JaHHBIEC, BRIONPATH 3aKOHBI U (OpMYIbI, HEOOXO-
OUMEBIE [UIS e€ peIICHHs, WCIIONb30BaTh CIPAaBOYHBIC NAHHBIC, IPOBOAUTH PACUETHl H
OIICHUBATh PEATMCTHUYHOCTh TMOJYYEHHOTO 3HA4YeHHs (U3NYECKOH BEIUYMHBI, YMEHHE
ONpeAETATh pa3MEPHOCTh (PU3NYECKON BETMUHMHBI, TOJYYEHHOH NMPH pElIeHUH 3a]1a4n

YMeHue xapakTepu30BaTh NPUHLMIBI AECUCTBUS TEXHUYECKUX YCTPOMCTB, B TOM UHCIE
OBITOBBIX TMPHUOOPOB, W MPOMBIIIICHHBIX TEXHOJOTHYECKUX IPOILECCOB MO UX OMHCAHUIO,
UCTIONb3ysd 3HAHUSA O CBOMCTBaX (DU3MYECKUX SBJICHUH W HeoOXoIuMble (HU3NYECKHE
3aKOHOMEPHOCTH
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VYMeHHe HCIOIB30BaTh 3HAHUSA O (1)I/I3I/I‘IQCKI/IX SBJICHUAX B HOBCCHHGBHOﬁ KHU3HU TJId
oOecrieyeHust 6E30MACHOCTH NMpPH OOpAaIleHUH ¢ OBITOBHIMM NPHOOpPAMU U TEXHUYECKUMHU
YCTpOHCTBAMH, COXPAHEHUS 37I0pPOBBS U COOJIONEHMS HOPM SKOJOTHYECKOTO NOBEICHHS B
OKpYXXalollled cpezie; NMOHMMaHHEe HEOOXOAMMOCTH INPUMEHEHHS MOCTIDKEHWH (GH3UKN M
TEXHOJIOTHI JUIST pallMOHAJIBHOT'O MPHUPOAOIIOJIL30BaAHUA

11

OnbIT OKCKa, TpeoOpa3oBaHus U MpeACTaBICHUs HHPOopMaMK (PU3UYECKOTO CONEPIKAHHUS C
UCIIONIb30BaHHEM HMH()OPMAMOHHO-KOMMYHHUKATUBHBEIX ~TEXHOJIOTHIA, yMCHHE OIICHUBATh
JIOCTOBEPHOCTH MMONYYeHHOH HH(GOPMAIIUN HA OCHOBE WMEIOLIMXCSI 3HAHUN M JOTIOTHUTEIh-
HBIX HMCTOYHHKOB; YMEHHE HCIOJB30BaTh IPH BBIIIOJHEHUH Y4YeOHBIX 3aJaHUl HAy4HO-
MOMYJISIPHYIO JIUTEPaTypy (U3HUYECKOTO COJACPIKaHUs, CIPABOYHBIE MaTEpHAIIBI, PECYPCHI
cetn VHTepHeT; BIasieHre 0a30BBIMU HAaBBIKAMH IIpeoOpa3oBaHusi HH(OOPMALUH U3 OJXHOU
3HAKOBOH CHCTEMBI B JPYIyIO; YMCHHE CO31aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC
COOOIIEHNS Ha OCHOBE WH(OPMAITMH U3 HECKOJIBKUX UCTOYHUKOB

NEPEYEHB 3JIEMEHTOB COJEPKAHUWS, IIPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SBJIEHU
1.1 Mexanndeckoe apmxenne. Marepuanpnas Touka. Cucrema orcuéra. OTHOCHTENBHOCTD IBHXKCHUS
1.2 | PaBHOMepHOEe W HepaBHOMepHOe IBMkeHHE. CpemHsas cKopocTh. DopMyinia JUisi BBIYHCICHUS CpeTHEH




Kon

IIpoBepsieMblii 3JIEMEHT COePKAHUS

CKopocTH: vV = S/t

1.3

PaBHOMepHOG prIMOJ’IHHeﬁHOC JIBIDKEHUE. 3aBUCUMOCTD KOOpAWHATBI TE€JIa OT BPEMCHU B ClIydac
PaBHOMEPHOTO TIPSIMOJTMHEHHOTO IBHKEHUS:
xX(1)=x, +vt

I'padukn 3aBHCHMOCTH OT BpPEMEHH Ui MPOCKIUH CKOPOCTH, IPOEKIUH MEepeMEIICHUs, IyTH,
KOOPAMHATHI IPYU PABHOMEPHOM NPSMOJIMHEHHOM JIBUKECHUN

1.4

3aBUCHMOCTb KOOPAMHATHI TeJla OT BPEMEHHU B CIIy4yae paBHOYCKOPEHHOI'O IPSMOJIUHEMHOTO JBUKEHUS:

Selfy=vp, =t+ay=

] iy

@opmynbl  JUIsl NPOEKLUUH IE€PEMELIEHHs, I[POEKIMH CKOPOCTH M NPOEKUUH YCKOPEHUS IIpHU

PABHOYCKOPESHHOM MPSIMOJIMHEHHOM JTBH)KCHIH:
i)= t -
'5.1.'( )_UEI.T T+da, 'E"

U.T(I) —Upy T4, 1,

a. (1) =canst,

al ]

L — 3
Usy Uy 1.5,

I'paduxu 3aBHCHMOCTH OT BpEeMEHH [UIS TPOCKIMH YCKOPEHHS, MPOCKIHH CKOPOCTH, MPOEKIUU
NEPEMEIIEHNUS, KOOPJMHATHI IPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBHYKEHUH

15

CBobOoanoe nanenue. GopMyIibl, OMUCHIBAIOIINE CBOOOIHOE MaJIeHHE Tella TI0 BEPTHKAH (JIBUKEHHE Tella
BHU3 WA BBEPX OTHOCHUTEIHHO MOBEPXHOCTH 3eMiH). [ padmKi 3aBUCHMOCTH OT BPEMEHH IS IPOCSKITHN
YCKOPEHUs, IPOEKINH CKOPOCTH U KOOPAWHATHI TPY CBOOOTHOM IAJICHUH TEIa 110 BEPTHUKAIN

1.6

CKOpOCTh pAaBHOMEPHOTO JIBUKEHUS Tella TI0 OKPY>KHOCTH. HanpaBneHre CKopoCTH.
®dopmyina JJTs BEIYUCIICHUS CKOPOCTH Yepe3 PaIuyCc OKPY>KHOCTH M ITEPHOT OOpaICHS :
2R
T

LenTpocTpemurenbHoe yckopenue. HampaBieHue LEeHTpOCTpeMHUTENbHOro yckopenus. dopmyna s

BBIYUCJICHUSA YCKOPCHUA:

1.7

1.8

Cuna — BCKTOpHas (1)H3quc1<a51 BenrunHa. CI0KEHHE CHIT




Kon

1.9

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Senenue nnepunu. [leprrit 3akon HeroToHa

1.10

Bropoii 3axon HeroToHa:!
F=m-d

COHaHpaBJ'IeHHOCTB BCEKTOpA YCKOPCHUs TCJIa U BEKTOpA CHUJIBI, HeﬁCTBYIOHleﬁ Ha TCJIO

111

BzaumoneiictBue ten. Tperunit 3akon HeroToHa:

2=~

1.12

TpeHHe TOKOs U TPECHUE CKOJIbXKCHUA. (DOpMYJ'Ia JUTA BBIMUCJICHUA MOAYJIA CHUJIbI TPCHUSA CKOJIbXKCHUA:

FIpzp-N

1.13

Hedopmanus Tena. Ypyrue u Heynpyrue aedopmanuu. 3akoH ynpyroi nedopmanmu (3axon ['yka):

F=k-Al

1.14

Bcemupnoe tarorenue. 3akoH BCEMUPHOT'O TSATOTEHUS:
My -MA
R:
Crta TspKecTd. Y CKOpEeHHE CBOOOIHOTO TaICHHS.
®Dopmyia 1 BEIUUCIICHUS CUJIBI TSDKECTH BOIM3H noBepxHocTH 3emin: F = mg.

JBmxenue manet Bokpyr Connna. [TepBas kocMudeckas ckopocTb. HeBecoMOCTh 1 neperpys3ku

1.15

Wmmynbc Tena — BeKTOpHas Ppr3ndecKast BeTUINHA.

D=mi

Mmnynece cuctemsl Ten. 3menenne umnyinbca. IMOyibe CHITBI

1.16

3akoH COXpaHCHU UMITYyJIbCa IJid 3aMKHyTOI71 CHCTEMbI TCII:
D=yl -+, =const

PeaxTuBHOE ABMKEHIE

1.17

Mexanndeckast padbota. @opMmyia JiIsl BEIYHCICHHS PabOThI CHJIBL:
A=Fscoso

Mexannueckast MOIIHOCTb:

1.18

Kunernueckas u NOTCHIAJIbHAsA SOHEPI'Usl. CDopMyna JJIs1 BBIYUCIICHUSA KHHETHYECKOM OHEPIruu:

2

LY
=7

TeopeMa 0 KHHETUYECKOM OHEPIHH. <D0pMyna JJIs1 BBIYHMCIICHHUA HOTCHHHaﬂLHOﬁ OHEpPIruu T€ia,

IHOAHATOTO

HaI 3eMIIEH:

EP =mgh
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1.19

Mexanundeckas OHEPIrusi:
E=E,+E,

3aKoH COXpaHEHUs MeXaHnIecKor 3Heprun. GopMyia It 3aK0OHa COXPAHEHUST MEXaHUYECKON YHEPTHH B
oTcyTcTBHE cul TpeHwus: E = const.
IIpeBpalieHre MexaHMUeCKOM YHEPTHH TPHU HAINYUH CHJIBI TPEHUSL.

1.20

ITpocThie MEXaHU3MBIL. «30JI0TO€E IPABUIIO» MEXAHUKH.
Peruar. Moment cuisl: M - Fl.
VYcnoBue paBHOBECHS phIYara:

M +M, +..=0
IToaBrkHBIN 1 HenoABWXHBIN 010KkK. KITJ] mpocThIX MEXaHU3MOB,
n= Anonesaas

‘4'3&'[13&11333&3

1.21

JlaBnenue TBEpAOro TENA.
®opMyna Juisl BBIYUCICHUS JaBiIeHUs TBEPAOTO TENa:

_F
P=—-
asienue raza. AtMocepHoe 1aBieHuHe.
FI/I,Z[pOCTaTI/I‘IeCKOG JAaBJICHUC BHYTPU KXKUAKOCTH.

@Dopmyina JJis BEIUUCIICHUS JaBICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22

3akoH [lackasns. I'mapasingeckuii npecc

1.23

3akoH Apxumena. DopMmyna mis ONpEAENCHUS BBITAJIKWBAIOIICH CHIIBI, ACWCTBYIONIEH HA TeIo,
MOTPYKEHHOE B KUIKOCTh WIIU Ta3:

F_-‘l._p'\.. =ng

Ycnosue nnaBanus tena. [lnaBanue CyJOB 1 BO3JYyXOIlJTaBAHUC

1.24

Mexanndeckre Koie0anus. AMITTUTYa, IEpPUO U YacToTa KojeOannii. opMyia, CBA3BIBAIOIIAS YACTOTY
U TIepHOJT KOoJeOaHH:

1.25

MaremaTudeckuii u HPY)!(PIHHLII;'I MAasATHHUKH. HpeBpameHHe OHCPI'vH MpU Ko0J1e0aTeIbHOM JBHMXXCHHUU

1.26

3aryxatonie koneOanus. BeiHy X 1eHHbBIE KonebaHus. PesoHaHc

1.27

MexaHu4ecKue BOJIHBI. HpOZ[OJ'IBHBIe 1 IMONCPCYHBIC BOJHEBIL. I[J'II/IHa BOJIHBI 1 CKOPOCTb pAaCIIpOCTPAHCHUA
BOJIHBI:

L=uv-T

1.28

3ByK. I'poMKoCcTh 1 BBICOTA 3ByKa. OTpakeHHEe 3BYKOBOW BOJIHBI Ha TpaHUIlE OBYX cpen. MHDpa3Byk u
YIBTPa3BYK

1.29

IIpaxmuueckue pabomol
M3mMepenne cpenHeil IIIOTHOCTU BEUIECTBA; apXMMEIOBOM CHIIBL;, JKECTKOCTU NPYXXUHBI; Kod(duimenTa
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TPEHUs CKONBXEHUS; pabOThl CHUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPeAHE CKOPOCTH IBIKEHHS OpycKa ITo
HAKJIOHHOM TUIOCKOCTH; YCKOpeHUs OpycKa Ipu ABMKEHUH 10 HAKJIOHHOM IJIOCKOCTH; YaCTOThI U IIEproJia
KoJe0aHWii MaTeMaTHYeCKOro MasTHHKA; YacTOThl M Iepuoja KoyeOaHWil NpPYKUHHOTO MasTHHKA,
MOMEHTa CHJIBI, JEUCTBYIOIIETO HA pBIYar; pabOTHI CHIIBI YIIPYTOCTH IPH MOIBEME Ipy3a ¢ IIOMOIIEBI0
HETIOABIKHOTO OJI0Ka; pabOThI CHITBI YIIPYTOCTH IIPU OABEME TPy3a ¢ TIOMOIIIBI0 TOABIKHOTO OJIOKA.
HccnenoBanre 3aBUCUMOCTH apXHUMEIOBOM CHIIBI OT 00b&Ma MOrpYKEHHON YacTH Tejla U OT IUIOTHOCTH
JKUIKOCTH; HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHIIBI OT MAcChl T€la; CUJIbl TPEHUSI CKOJIBKEHHS OT CHIIBI
HOPMAJIBHOIO JaBJIEHUS U OT poJa IOBEPXHOCTH; CUJIbl YIPYrOCTH, BO3HMKAIOLIEH B MpYXHUHE, OT
cTereHn JeopMaIliy MpPYXUHBL, YCKOpEeHHsT Opycka OT yIjla HakJIOHA HAMpaBILIIONICH; Iepuoaa
(dacToTsl) KOJEOaHUI HUTSIHOTO MAajgTHUKA OT JUIMHBI HUTHU; MEepHoJa KoJieOaHU NPYKUHHOTO MasgTHUKA
OT Macchl Tpy3a M KECTKOCTH MPYKUHBI, UCCIIEIOBAaHIE HE3aBHUCUMOCTHU MEpPHOAa KoJeOaHU! HUTSIHOTO
MasTHUKa OT Macchl Ipy3a. IIpoBepka ycioBusi paBHOBECHS phlyara

1.30

Qu3suyeckue a61eHuUss 8 npupode: IPUMEPHl TBMKCHUS C PA3IMYHBIMU CKOPOCTSMH B JKUBOH M HEKUBOU
npupojie, JSHCTBUE CHUJIBI TPEHHUS B TPUPOJE M TEXHUKE, MPWIWBHI W OTJIMBBHI, IBWKEHUE TIIJIAHET
ConHEeYHOM CcHCTEMBI, pEaKTUBHOE ABIKEHHE KHUBBIX OPraHU3MOB, pblUard B TeJlle Y€IOBEKa, BIMSIHHE
aTMOC(EpPHOT0 MJaBICHUS Ha >KABOW OpPraHW3M, IUIABaHWE PBIO, BOCIIPHATHE 3BYKOB >KHBOTHBIMH,
3eMJIeTpSICeHHE, CEICMUYECKHE BOJHBI, IIyHAMU, 3XO

131

Texnuueckue ycmpoiicmea: CIUAOMETpP, AATUUKU MOJOXKEHHsI, PACCTOSIHUA U YCKOPEHHS, NUHAMOMETD,
TOJIITUITHAKY, PAaKeTHl, PhIUar, MMOABIDKHBIA W HEMOIBIDKHBIN OJOKH, HAKIOHHAS IUIOCKOCTH, TPOCTEHIC
MEXaHM3MBI B OBITy, COOOIIAIOUINECS COCYIBI, YCTPOWCTBO BOJOIPOBOMA, THUIPABIMUECKHN IIpecc,
MaHOMETp, 6apoMeTp, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP, IXO0JIOT, UCIOIB30BAHUE YIbTPa3ByKa B

OBITY U TEXHUKE

TETIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KHHETHUYECKOW TEOpWUU CTPOCHHUs BellecTBa. Mojienu TBEPIOTO,
JKHJIKOTO ¥ Ta3000pa3HOro COCTOSIHU BelecTBa. Kpuctammnueckue U aMmopdHbIe Tena

2.2

JBmwxenue wyactun BemiectBa. CBsI3b CKOPOCTH [BWKEHHS YacTHULl ¢ TeMmieparypoil. bpoyHoBckoe

JBIDKEHME, T dy3us

2.3

CMaunBaHue u KalJIJIAPHBIC SIBJICHUSA

2.4

TenioBoe paciIMpeHue U cxKaTue

2.5

TenoBoe paBHOBECHE

2.6

Brytpennsst sHeprust. PaboTa u Temonepeaada kak criocoObl H3MEHEHHsI BHYTpEeHHEH SHEPTHU

2.7

BI/I)IBI TCIUIoNCpCAavn: TCIIJIONPOBOAHOCTb, KOHBCKIUA, U3JIYyYCHUC

2.8

HarpeBaHHe " OXJIAXKACHUC TCII. KonndaecTBO TEIIOTHI. VYV nenbHas TEMI0EMKOCTb:

O=cml(t,—1t,)

29

3aKOH COXpaHEHHs HEPTUH B TEIJIOBBIX TpoIieccax. Y paBHEHUE TEIUIOBOTO OanaHca:

Q1 _Qg +..=0

2.10

Hcnapenne u xoHneHcanws. M3MeHeHe BHYTPEHHEH SHEPTHH B IPOIECcCe UCIAPEHHsI M KOHICHCAIINH.
Kunenue sxunkoctu. Y aensHas Temiora napoodpasosanus: L = Q/m

2.11

BrnaxxHocTb BO31yXa

2.12

IInaBnenue u KpUCTaJlJIU3alusl. H3meHeHue BHYTpeHHeﬁ OHEPIYU NpHU IUIABJICHHU W KPUCTAJUIM3AalluH.
YJIGHBHaH TCIJIOTA IIJIaBJICHUA:
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a=2

A=
m
2.13 | BHyTpeHHsIsI SHEPTHsl CrOpaHus TOIUTMBA. Y IelibHasl TEIJIOTa Cropanus Tommmea: = Q/m
2.14 | Hpuanuns! pabots! TemnoBsix auratesneil. KI1/1 temioBoro apuratens
Ipaxmuueckue pabomol
H3mepenne yaeapHOH TEINTOEMKOCTH METANIMISCKOTO IMIMHAPA; KOJIMYECTBA TEIUIOTHI, IIONyYEHHOTO
BOJIOM KOMHATHOHM TemIiepatypbl (PUKCHPOBAHHOW MAacCChl, B KOTOPYIO ONYIICH HAarpeThld IWIHHID;
2.15 | xomuuecTBa TEIUIOTHI, OTAAHHOTO HATPETHIM IUIUHIPOM, IOCIE OIMYCKaHWsS €ro B BOXY KOMHATHOU
TEMITepPaTyphl; OTHOCUTEIBHOM BIAYKHOCTH BO3IyXa; YACIBHON TEIUIOTHI IUIABJICHUS Jibaa. MccnenoBanue
U3MEHEHUs] TeMIepaTypsl BOABI MPH PA3IHYHBIX YCIOBHSAX; SBICHHS TEIUIOOOMEHa NPH CMEIIMBAHHUN
XOJIOTHOW W TOpsTIed BOMIBI; POIECCA HCTIAPEHUS
Qusuyeckue s6leHus 6 npupode: TOBEPXHOCTHOE HATSDKEHWE U KallWULIPHBIE SBJICHHS B IIPHPOJE,
2.16 | xpucramisl B ipupoje, unydenne CoiHIa, 3aMep3aHue BOJI0EMOB, MOPCKUE OpH3bI; 00pa3oBaHKUE POCHI,
TyMaHa, MHesl, CHera
Texnuueckue ycmpoticmea. KalWUISPBI, IPUMEPbI UCTIOIb30BaHUS KPHCTAIIIOB, XXHIKOCTHBII TEpMOMETP,
2.17 | maTumk TeMIiepaTypsl, TEpPMOC, CHCTEMa OTOILICHHS JIOMOB, THTPOMETPHI, ICUXPOMETP, apoBas TypOuHa,
JBUTATEh BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE SIBJIEHUA
3.1 | Dnekrpuzanus ten. /IBa BHJa SIEKTPUICSCKHUX 3apsIOB
3.2 | B3aumopeiicTre 3apspkeHHBIX Tell. 3akoH Kynona
3.3 | 3aKoH coXpaHeHHs AIIEKTPHUECKOTO 3apsiia
34 Onexrprueckoe mone. Hampsmk€HHOCTD AMEKTPUIECKOTO TOJS. [IpHHINT CyMepIo3uuy dIeKTPHIESCKAX
' o1l (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snekrpudeckux 3apsamoB. JleHWCTBHE DIEKTPHUSCKOTO TIONS Ha DJJICKTPUUYCCKHAE 3apsibl.
' [IpoBOIHHKY M AUANEKTPUKA
36 ITocrosHHbI anekTpudeckuil Tok. JleiicTBus anekrpudeckoro Toka. Cuia Toka. Hanpspkenue.
' =g/t ,U=A/q
37 DJEeKTpHYeCcKOe COMPOTHBICHUE. Y IENFHOE INEKTPHICCKOE COMIPOTUBICHHUE:
' R =pl/S
3.8 | 3akon Oma juist yuacTka snexrpudeckoit nemu: | = U/R
[ocnenoBaTenpHOE COSAMHEHNE TIPOBOTHUKOB!
r T T
3.9 | apamnensHoe coeMHEHNE TPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U=U;I=I+1; Rzﬁ.
ST -7 2
CwMelIaHHbIe COCIMHCHU S ITIPOBOJTHUKOB
3.10 | Pabota u mormHOCTH AnekTprueckoro Toka. A = Ult, P = Ul
3akoH Jxoymnst — Jlenma:
3.11 2
O=I"-R-t
3.12 | OmpiT Opcrena. MarHuTHOE MOJIE MPSIMOTO MPOBOJIHUKA ¢ TOKOM. JIMHUM MarHUTHOM WHIYKIIUU
3.13 | MarauTHO€ 1oJIe TOCTOSIHHOTO MarHuTa. B3anmMo ieiicTBHe MOCTOSTHHBIX MATHUTOB
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3.14 | JleficTBHEe MarHUTHOTO TIOJISl HA IPOBOJTHUK C TOKOM
3.15 | Onsrter dapanes. SBnenune snexTpomMarauTHON nHyKimd. [Tpasuio Jlenma
Ipaxmuueckue pabomol
W3mepenune >IeKTPUYECKOr0 CONPOTHBIICHUS PE3NUCTOpa; MOIIHOCTH 3JIEKTPUYECKOTO TOKa; PabOThI
IEKTPHYECKOTO TOKA.
HccnenoBanne 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOMIETO B IPOBOXHUKE (PE3UCTOPHI, JIAMIIOYKA), OT
3.16 | HampspKeHMS Ha KOHIAX MPOBOAHUKA; 3aBHCUMOCTH COMPOTUBICHHS OT JJIMHBI IPOBOAHUKA, IUIOIIAAN €TO
MONEPEYHOTO CEYEHHS M Y/ICIEHOTO CONPOTHBIICHHS.
[IpoBepka mpaBwia 1A DIEKTPUYECKOTO HANPSDKEHUS TPH  TOCIENOBATENbHOM — COSAMHEHHH
MIPOBOAHUKOB; MPAaBWJIA UIS CIJIBI AIIEKTPUIECKOTO TOKA MPU HapauIeIbHOM COSAWHEHUH IPOBOIHUKOB
(pe3ucTOopHI 1 JIAMIIOUKA)
Qusuueckue a6leHUs 6 npupooe: SICKTPUUYECKUE SBICHUS B atMocepe, 3ICKTPUUECTBO KUBBIX
3.17 | opranu3amMoB, MarHuTHOE IoJe 3eMiH, Apeid IT0JIFOCOB, POJIb MAarHUTHOTO IOJIS IS JKM3HM Ha 3emIe,
TOJISIPHOE CHUSTHHE
Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEOCTaT, CUETUUK DIEKTPHUECKOI
318 9HEPrHH, OJIEKTPOOCBETUTENbHbIE  INPUOOPBI,  HarpeBaTelbHBIE  JJIEKTPOIPUOOPHl  (IPUMEpHI),
' DIIEKTPUIECKUE MPETOXPAHUTENH, DJICKTPOMATHHUT, 3JIEKTPOABHTATENh IIOCTOSHHOTO TOKAa, T'€HEpaTop
MOCTOSTHHOTO TOKa
3.19 [ DnexrpomarnuTHbie BosHbI. [1IKana 3JeKTpOMarHUTHBIX BOJIH
3.20 | Jlyuemas mojens cera. [IpssmMonuHEHOE pacpoCcTpaHEeHHE CBeTa
3.21 | 3akon otpakenus cera. Iliockoe 3epkaio
3.22 | Ilpenomiienue cBera. 3aKOH MPEJIOMIICHHUS CBETA
3.23 | Jlucnepcus cBeta
3.24 | JIunza. Xon nydeii B munze. ®oKycHOE paccTosiHue JHH3bL. OnTuueckas cuna qunsel: D = 1/F
3.25 | I'ma3 kak onTuueckas cucrema. ONTHYECKUE MPHUOOPHI
IIpaxmuueckue pabomol
W3MepeHne onTHUYECKOH CHIBI COOHMparomiei NMUH3BL;, (POKYCHOTO PACCTOSIHUS coOuparommeil JUH3BI (0
CBOWCTBY paBCHCTBA pPa3MEpPOB MpeaMeTa M H300paXKeHWs, KOTJa IPEIMET PAacloioKeH B JBOHHOM
3.26 | dokyce), mokazaress MPETOMIICHHS CTEKIIA.
HccnenoBanue cBolicTBa M300pa)KeHUs, MOIYYEHHOTO C TMOMOINBI0 COOMPAIOIIEH JTUH3BI, U3MEHEHHS
(hOKYCHOTO PACCTOSHUS JABYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTH YIJIa TIPEIOMIICHUS] CBETOBOTO JIy4a OT yriia
MaJICHASI Ha TPAHMIE «BO3IYX — CTEKIIO)»
397 Qusuueckue aenenus 6 npupoode: 3arMenns ConHia u JIyHbI, mBeTa Tell, ONTHYCCKHE SBICHHS B at-
' Mocdepe (11BeT Heba, pedpakius, pamyra, MUPax)
3.28 | Texnuuecxue ycmpoiicmea: o9k, Nepuckon, (oToanmapar, ONTHIECKHE CBETOBOIBI
4 KBAHTOBBIE SABJIEHW
4.1 | PagnoaktuBHOCTh. ATb(a-, OeTa-, raMma-u3iydenus. Peakimn anbga-u Gera-pacmana
4.2 | Omwite! Pesepdopra mo paccestHuio anbha-yactuil. [lranerapHas Moaens aToma
4.3 | Cocta aTomHOrO sigpa. M30TOmBI
4.4 | Ilepuop noxypacnajga aTOMHBIX siJiep
4.5 | SnepHble peakiu. 3aKOHbI COXpaHEHHUS 3aPsJOBOIO M MACCOBOTO YHCEI
Qusuyeckue s6IeHUA 8 Npupode: ECTECTBEHHBIH paJHOaKTUBHBIA (OH, KOCMHYECKHE Iy4dH, Paano-
4.6 | akTMBHOE W3NTy4eHHE NPUPOAHBIX MHHEPAJIOB, JEHCTBHE PaJHOAKTUBHBIX H3ITyYEHHH Ha OpPTraHU3M
YeJI0BEKa
4.7 | Texnuueckue ycmpoticmeq: CIIEKTPOCKON, WHAMBHIYaJIbHBIH JO3UMETp, Kamepa BuibcoHa, syepHas
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| | DHEpreTHKa

YYEBHO-METO/IMYECKOE OBECITIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJIbHBIE YYUEBHBIE MATEPUAJIBI 1151 YYEHUKA

dwusuka : 7-i kiacc: 6a30Bbii ypoBeHb: yueOHuk / .M.Ilepoimkun, A.W.MBaHoB. — 5-¢ u3s.,
crep. — Mocksa: [Ipocsemenue, 2025. — 239 c.: ui.

®duswmka : 8- kinacc: yueonuk / .M.Ilepoimkun, A.M.MBaHoB. — 2-¢ u3., crep. — Mocksa:
[Ipocsemienue, 2022, — 255 c.: ui.

®wusuka : 9-it knacc: yueOnuk / U.M.Ileppimkun, E.M.I'ytauk, A.M.MBanos, M.A.IletpoBa. —
Mocksa: [IpocBemenue, 2021. — 351 c.: ni.

[Teppimkun A.B. CoopHuk 3aaa4 no ¢pusuke: 7-9 ki.: k yaueOHukam A.B.Ilepbimkuna u ap.
«®Dwusuka. 7 kmacey, «dusmka. 8 knacey, «®dusuka. 9 kiaacey. ®I'OC / A.B.IlepsIkuH; COCT.

I'.A.JIonmoBa. — 25-e uzn., nepepad. M non. — M. M3marensctBo «OKk3ameny, 2020. - 271 c.

METOJINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA
https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH

HMHTEPHET

1. BuptyanbHbie 1abopaTopHbie paboThl o ¢usuke : http://efizika.ru



2. llndppoBbie KOMITOHEHTHI YI€OHO-METOIUYECKIM KOMIUIEKCAM TI0 OCHOBHBIM
paszenam Kypca (pU3UKH.

3. Konneknus uudpoBbix 00pa3oBaTelIbHBIX PECYPCOB M0 Kypcy (PU3UKH.

4. OO01enob30BaTeNbCKUE HU(PPOBBIE HHCTPYMEHTHI Y4€OHOMU AESTEIBHOCTH.

http://www.gnpbu.ru/web resurs/Estestv nauki

5. IToxbopka HHTEpHET-MaTepUANIOB I yuuTenen dusuku: http://school-
collection.edu.ru

6. Equnas xomnekius 1iudpoBbix 00pa3oBaTeIbHBIX PECYPCOB.


http://www.gnpbu.ru/web_resurs/Estestv_nauki_
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