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10 y4yeOHOMY MpeaAMeTy
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PaGouas mporpamma 1o ¢pu3nke Ha YpOBEHb OCHOBHOT'O OOIIEr0 00pa3oBaHUs IS
obydatomuxcst MAOY COIIIL Ne 16 pa3paboTana B COOTBETCTBHH ¢ TPEOOBAHUSMHU:

o ®denepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsemierus ot 31.05.2021 Ne 287 «O06 yTBepxaeHUN
benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEIBLHOTO CTaHIaPTa OCHOBHOT'O
o011ero 00pa3oBaHuUs»;

o mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O06 yTBepxacHuU heaepaibHON
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO O0IIET0 00pa30BaHUs;

o npukaza Munnpocsewenus ot 09.10.2024 Ne 704 «O BHeceHUM U3MEHEHUN B
HEKOTOpbIE ITpuKa3el MuHKcTepeTBa npocsenienus Pocculickoit denepanuy,
Kacatoruecs GpeaepanbHbIX 00pa30BaTEIbHBIX MPOTPAMM HAYAJILHOTO OOIIETOo
00pa3zoBaHus, OCHOBHOI'O 00I1IeT0 00pa30BaHUs U CPEAHETO OOIIETO
0o0pa3oBaHUs»;

e mpukaza MusnmnpocsemeHus ot 22.03.2021 Ne 115 «O6 yreepxkaenuu [lopsaka
OpraHHU3aIH U OCYLIECTBIICHUSI 00pa30BaTENbHON IEATEIHHOCTH 10 OCHOBHBIM
0011e00pa3oBaTeabHbIM IIPOrpaMMaM — 00pa30BaTENbHBIM IIPOrpaMMaM
HA4yaJIbHOrO 00I1Iero, OCHOBHOT'O OOILEro U CPEHETO OOIIEro 00pa30BaHuUsm»;

o Konnenuuu npenogaBanusi y4eOHOTO MpeaMeETa;

o KoHuenuuu sK0i0ruyeckoro oo0pa3oBaHus B cucTeMe 001ero oopazoBaHus;

e CII2.4.3648-20 «CaHUTapHO-3MTHIEMHOJOTHYECKHE TPEOOBAHUS K OPTaHU3AIUSIM
BOCIIMTAHUS U O0YUEHHUS, OTJbIXA U 03/I0POBJICHUSI JETEN U MOJIOAEIKIY,
YTBEPKICHHBIX TOCTAHOBIIEHUEM TIJIaBHOTO caHUuTapHOro Bpauda ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
0e30macHOCTH U (W) O€3BPEIHOCTH JIJIsl YeJIOBEeKa (PaKTOPOB CPEeIbl OOUTaAHUS»,
YTBEPKACHHBIX IOCTAHOBJIEHUEM IJIABHOIO CaHUTapHOTo Bpaya oT 28.01.2021 Ne
2

e y4eOHOro ImjIaHa OCHOBHOTO OOIIero 00pa30BaHus, YTBEPKIEHHOTO
npukazoMm MAOY COII Ne 16 -1 ot 29.08.2025 Ne 225- 1 «O BHeceHUU
U3MEHEHHUH B OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy OCHOBHOT'O OOIIETo
00pazoBaHUY;

e (enepanbHOil paboueil mporpaMmbl IO y4eOHOMY MPEAMETY.

PaGouas mporpamma opreHTHpPOBaHA HA 11€eBbIe TPUOPHUTETHI, CHOPMYITHUPOBAHHBIE B
(dbenepanbHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocniutanusi [ bOY
MAOQOY COLII Ne 16.



Pa6ouasi nporpamma no gpusuke 15 7-9-x KjiaccoB

IHosicHUTEABbHAA 3aAIIMCKA

[IporpamMma no pu3uke Ha ypOBHE OCHOBHOT'O OOIIET0 00pa30BaHus COCTAaBlIeHA HA OCHOBE
MOJIOKCHU U TPeOOBaHMI K pe3yJIbTaTaM OCBOSHUS Ha 0230BOM YPOBHE OCHOBHOM
oOpazoBarenbHOI Tporpammsl, npeAcTaBieHHBIX B PI'OC OO0, a Takxke ¢ y4eToM
denepanpHON pabodeii mporpaMmbl BociuTaHus 1 KoHIleNuy npenoiaBanus yae0HOro
npeamera « Pusukay.

ConeprkaHue IporpamMMsl 110 (pU3MKE HAIIPABICHO Ha (POPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOIINXCS M OPTaHU3aLUI0 U3ydeHHs (DU3UKH Ha JIEITETbHOCTHONW OCHOBE.
B nporpamme 1o ¢pu3nke yuuTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO IPEMETa B pealln3aluu
tpedoBanuit ®I'OC OO0 K MIaHUPyEeMbIM JTUYHOCTHBIM M METAIpPEIMETHBIM Pe3yJIbTaTaM
00y4yeHHUs, a TAKXKe MEXKIIPEIMETHbBIE CBSI3M €CTECTBEHHO-HAYUYHbIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs.

[IporpamMma 1o pu3uke ycTaHaBIUBACT paCIpeleICHHE YIeOHOTr0 MaTepraa 1o rojaam
oOyuenus (110 Kjaccam), IpeyiaraeT MPUMEPHYIO MOCIISIOBATEIBHOCTh U3YUYCHUS TEM,
OCHOBaHHYIO Ha JIOTUKE PA3BUTHUS PESIMETHOTO CONCPIKAHUS U yUETE BO3PACTHBIX
0COOEHHOCTEH 00yYaroIIMuXCs.

[Tporpamma no ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOANYIECKON OMOIIN YIUTEIIO B
co3JlaHuM paboueil mporpaMmbl 10 y4eOHOMY MpEIMETY.

®du3snka SBISETCS CUCTEMOOOPA3YIOIINM JJISl €CTECTBEHHO-HAYYHBIX YU€OHBIX IPEIMETOB,
MTOCKOJIbKY (PM3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MTPOLIECCOB U ABJICHUH, H3y4aeMbIX XUMUEH,
Ouosioruei, actpoHoMHel U Gpu3nuecKoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHO-
HayuyHYI0 KapTHHY MHUpa, IPeJoCTaBIseT Hauboiee sicHble 00pa31bl IPUMEHEHUSI HAyYHOT O
METO/a MO3HAaHHUs, TO €CTh CII0co0a MOJTyueHHs JOCTOBEPHBIX 3HaHUI 0 MHpe.

OpHa 13 r1aBHBIX 33124 GU3NYECKOr0 00pa30BaHUs B CTPYKTYpe 00111ero oopa3oBaHus
COCTOUT B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOH I'PaMOTHOCTH U MHTEpeca K HayKe y
o0ydJaronmxcsi.

N3yuenne pusmku Ha 6a30BOM YpOBHE IpeIIoaraeT OBjiIaieHue CleAy0MUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYI0 TPaMOTHOCTb:

e HAY4YHO 0OBSACHATH SIBJICHUA,

e OICHHMBATH U IIOHUMATh 0COOCHHOCTU HAY4YHOT'O MCCJIICIOBAHUSA;

* HHTCPIPECTUPOBATH JAHHBIC U HCIIOJIb30BATh HAYYHLIC JOKA3aTCIILCTBA JJIS
IMMOJIYyYCHH BBIBOJOB.

enu n3yuenust pu3nkyu Ha yYpOBHE OCHOBHOTO 00IIeT0 00pa30BaHuUs ONpe/ieNeHbl B
Konuenmun npenonasanus yuedHoro npeamera «dusnka» B 00pa3oBaTeIbHbBIX
opranuzanusax Poccuiickoit ®eneparuy, peaan3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE
MpOrpaMMbl, YTBEPKAeHHOHN pemieHreM Kosuiernn MuHHCTEpPCTBA MPOCBEIICHUS
Poccuiickoit @enepannu (mpotokon ot 3 nexadbps 2019 roga Ne [IK48H).



esn uzyvyennsi Gu3nKu:

npuoOpeTeHne HHTEpeca U CTPEMJICHUS 00YUaIOMINXCsl K HAYYHOMY U3YUYEHHUIO
MIPUPOJIBI, PA3BUTHE UX MHTEIUICKTYyAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEI;
pa3BUTHE NIPEICTABIICHUA O HAYYHOM METO/Ie MO3HaHUs U (HOPMHUPOBAHKE
HCCIIEIOBATENIBCKOIO0 OTHOLLICHUS K OKPYIKAKOLIUM SIBJIEHUSIM;

(hopMUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysIbTaTa H3y4YCHHsI OCHOB
CTPOEHUS MaTepuu U PyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

dhopMHUpOBaHKE MPECTABICHUN O PO (GU3UKHU IJI PA3BUTHS APYTHX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE NIPEICTABICHUA 0 BOBMOXHBIX chepax Oyaymien npodeccnoHaIbHOU
JESITEIIbHOCTH, CBSI3aHHOU ¢ (PU3MKOM, TIOJITOTOBKA K JallbHEHIIIEMY O0yUEHUIO B
9TOM HampaBJICHUH.

JIOCTIKEHHE ITHX LeJIei MPOrpaMMBl 1o (PU3MKE Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHus 00eCTIeUnBACTCS PEIICHHEM CIIECIYIOUINX 3a/1a4:

e MpuOOpeTeHHEe 3HAHUI O IMCKPETHOM CTPOSHUU BEIIECTBA, O MEXaHHUUECKHUX,
TEIUIOBBIX, DJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpUOOpETeHHE YMEHHI OMUCHIBATH U OOBSACHATH PU3NYECKUE SIBICHUS C
MCII0JIb30BaHUEM TOJYyUYEHHBIX 3HAHUI;

e OCBOCHHME METOJIOB PEIICHUs MPOCTEHIINX paCYETHBIX 3a/1a4 C UCIOJIB30BaHUEM
(duznyecKkux Mozenel, TBOPUECKUX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a7ay;

e pa3BUTHE YMEHHUI HAOIIOAATh MPUPOIHBIC SIBJICHUS U BBIOIHITH OMBITHI,
nabopaTopHble pabOThl U HKCIIEPUMEHTAIbHBIE UCCIIEJOBAHUSI C UCIIOJIBb30BaHUEM
U3MEPUTENBHBIX PUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ HH(POpMaIuel (HU3NIECKOTO COIePKaHUs, BKIIFOYAst
UH(POPMALIHIO O COBPEMEHHBIX JOCTHKEHUIX (QU3UKH, aHAIN3 U KPUTHUECKOE
OlleHMBaHKE UH(OPMALINH;

e 3HAKOMCTBO €O cepaMu Mpo(ecCHOHANBHON NesATEIbHOCTH, CBA3aHHBIMU C
($u3HUKON, 1 COBPEMEHHBIMU TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JOCTUKEHHSIX
(bu3nUecKoil HayKH.

Ha u3yuenune ¢usuku (6a30BbIil ypoBEHb) Ha YPOBHE OCHOBHOT'O 00IIIEr0 00pa3oBaHuUs
oTrBoauTcsa 238 yacoB: B 7-M KJtacce — 68 "acoB (2 yaca B HeJleno), B 8-M Kiacce — 68 yacoB
(2 yaca B Hegelm0), B 9-M kiacce — 102 gaca (3 yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamMme 1o Gpu3uKe rnepeueHb 1a00paTOpHbIX padOT U ONBITOB HOCUT
PEKOMEHAATeNbHBIN XapaKkTep, yUUTeNb JeflaeT BbIOOp MpoBeIeH s T1a00paTOPHBIX padoT U
OTIBITOB C YUYE€TOM MHJIUBUAYaJIbHBIX 0COOEHHOCTEN 00y4aroImuXcs, CIIUCcKa
SKCIIEPUMEHTAIBHBIX 3aJaHHM, IPEJIaraéMblX B paMKaX OCHOBHOT'O T'OCYJapCTBEHHOT'O
9K3aMeHa Mo pU3MKe.

21.]'[5{ peaﬂmaunn HpOFpaMMBI I/ICHOJ'IBSYIOTCS[ yqe6HI/IKI/I, )IOHYHIGHHBIC K UCITIOJIB30BAHUTO
MIPH peaTn3alii UMEIOIUX TOCYAapCTBEHHYIO aKKPEAUTAIIUI0 00pa30BaTEIbHBIX MPOTPaAMM
Ha4aJIbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPETHEr0 00IIero 00pa3oBaHus OPraHU3aAIUSIMH,
OCYIIECTBISIONUMHU 00pa30BaTEIbHYIO I€ATEIHHOCTh, MPUKa30M MUHIIPOCBEIICHUS OT
26.06.2025 Ne 495:



dusmka: 7-i knacc: 6a30BbIid YPOBEHB: YUeOHUK; 3-€ U3/IaHue, epepadboTaHHoe, 7
knacc/ [lepeimkua .M., UBanoB A.U., AkunonepHoe obmiectBo «M31areascTBo
"IIpocBenienue" »;

dwusuka: 8-if kiacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-€¢ U3/1aHue, nepepaboTaHHoe, 8
knacc/ [lepeimkun . M., BanoB A. U., AkiimonepHoe odmiectBo «M3maTeabcTBo
"[Ipocsemienue"»;

®dusuka: 9-if kiacc: 6a30BbIi YpOBEeHb: YUeOHUK; 3-€ u3anue, nepepadborannoe, 9
knacc/ [leppiukun U. M., I'ytHuk E. M., MBanoB A. U. u apyrue, AKunoHepHoe
obmectBo «M3narenscTBO "IIpocBemnienue»;

o <>

DJIeKTPOHHBIE 00Pa30BaTEIBHBIC PECYPCHI, JOMYIIECHHBIC K UCIIOJIb30BAHUIO MIPH PEATU3aIN
MMEIOIIUX FOCYAapCTBEHHYIO aKKPEAUTALUIO 00pa30BaTelIbHBIX MPOrPaMM HaYaIbHOTO
00111er0, OCHOBHOT'O OOIIETO0, CPEHEro 00IIero oopazoBaHus MpUKa3oM MHHIIPOCBEIIEHUS
ot 18.07.2024 Ne 499:

®dusuka, 7 kinace, PI'AOY IO «Akagemuss Munnpocsemienus: Poccuny;
®dusuka, 8 kinacc, PI'AOY MI10 «Axanemuss Munnpocenienusi Poccuny;
®dusuka, 9 kinace, PI'AOY IO «Akagemuss Munnpocsemienus: Poccuny;
o <.>

Coaep:kanue yueOHOro npeamMera

7-" KJIace
Pa3)1e.11 1. (I)nsmca u ee pOJ'Il) B IMIO3HAHUU Opr)KaIOHIEFO ana.

®usnka — Hayka o npupoze. SBnenus npupoasl. PU3ndecKkre BICHUS: MEXAaHUYECKHE,
TEILIOBBIC, DJICKTPUYECKHAE, MATHUTHBIC, CBETOBBIE, 3BYKOBBIE.

®duznyeckue BennunHbl. M3mepenne pusndeckux BennuuH. Ousnueckue npuoopsl.
ITorpemHocTs n3MepeHuid. MexayHapoaHas CUCTeEMa €IMHMII.

Kak ¢usnka u apyrue eCTeCTBEHHbIE HAYKH U3Y4arOT MpUpoay. EcTecTBeHHO-HAYIHBIH
METO/I TIO3HAHUS: HaOII0CHUE, TTOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIIBUYKEHHUE TUTIOTES,
HKCIIEPUMEHT 10 MPOBEPKE TUNIOTE3, 00BsICHEHUE HAOII0AaeMOoro siBJeHus. Onrucanue
(bU3UYECKUX SBJICHUHN C TIOMOIIBIO MOJIETIEH.

JdemoHcTpaumu.
1. MexaHn4eckue, TEMIOBbIE, DEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. ®uznyeckue NpudOPHI U MPOLEAYypa MPSMBIX U3MEPEHUN aHAIOTOBBIM U LIU(POBBIM
npuOOpOM.

JlaGopaTopHble padoThI U ONBITHI.

1. Ompenenenue LeHbI ASICHHUS IIKAIbI U3MEPUTEIBHOTO MPHOOpa.
2. W3mepenue paccTOSHUIM.



3. U3mepenne oObeMa KUIKOCTH M TBEPOTO Tela.

4. OmnpeneneHue pa3MepoB MaJbIX TEJL.

5. M3mepenwue Temreparyphl P MOMOIIIX KUIKOCTHOTO TEPMOMETPA U IaTUYNKA
TEMIIEPATYPHI.

6. IIpoBeneHue UcCIeIOBaHMSI 11O MPOBEPKE TUIOTE3bI: JABHOCTH MOJIETa MApUKa,
MyIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIIe, YeM OOJIBIIIEe BEICOTA TyCKa.

Pasznen 2. HepBonaqanLHMe CBE€ICHHUA 0 CTPOCHMM BelleCTBA.

CtpoeHue BemecTBa: aToMbI U MOJIEKYJIBI, UX pa3Mepbl. OTbITHI, JOKa3bIBAIOIINE
JAWUCKPETHOE CTPOCHHE BELIECTBA.

JIBroxenue yacTuil BeniecTBa. CBsi3b CKOPOCTHU ABUKEHUS YACTHI] C TEMIIEPATYPOM.
BpoyHnoBckoe nuxkenue, nuddysus. BzanmoaeiicTBie yacTHIl BeIECTBA: TPUTHKEHUE U
OTTaJIKUBaHHE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, KUIKOCTEH U TBEPABIX
(KpucTaIMYeCcKuX) Tel. B3auMOCBsI3b MEX/ly CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIxX
COCTOSIHMSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJBL.

JdemoHcTpaumu.

1. HabmoneHne OpOyHOBCKOTO JTBUKCHHUS.

2. HabGmonenue nuddysun.

3. HaOmionenue siBJIeHNH, OOBSCHSIIOMIMXCS IPUTSHKESHUEM HITH OTTAJIKHBAaHHEM
YaCTHII BELIECTBA.

JlaGopaTopHble padoThI U ONBITHI.

1. Omenka guameTpa aToMa METOAOM PSIOB (C UCTIOIB30BaHueM GoTorpaduil).
2. OnsIThI 1O HAOTIOEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
3. OnbIThI 110 OOHAPYKEHHIO ACHUCTBUS CHUIT MOJIEKYJISIPHOTO MPUTSKCHHS.

Pasnen 3. /IBuikenune u B3aumMojieiicTBue TeJl.

MexaHu4deckoe JABHKCHUC. PaBHOMCpHOG U HCPABHOMCPHOC IBUKCHHC. CKOpOCTL. Cpe,[[HSISI
CKOpPOCTH TP HEPABHOMCPHOM ABUKCHUU. Pacuer IyTH U BPpEMCHU IBUIXXCHUSA.

SBnenue nHepuuu. 3aKOH HHEpUNH. B3anMoaeicTBre Ten Kak IpuYuHa U3MEHEHHS
CKOpPOCTH JIBUKEHUS Tell. Macca kak Mepa nHepTHocTH Tena. [lnotHocTs BemecTBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00beMa BELECTBA.

Cua Kak xapakTepucTHKa B3aumoaeicTBus Ten. Cuiia ynpyroctu v 3akoH ['yka. M3mepenue
CUJIBI C TOMOILBIO IMHAMOMETpA. SIBlIeHHE TATOTEHUS U cuia TshkecTu. Cuiia TSXKeCTH Ha
npyrux mianerax. Bec tena. HeBecomocTs. CiokeHUE CUJl, HAITPABJICHHBIX 11O OJHOMN
npsiMoii. PaBHojelicTBytomas cui. Cusa TpeHust. TpeHue CKOIbXEHHUS! U TPEHUE MOKOS.
Tpenue B npUpoJie U TEXHHUKE.

JdemoHcTpaumu.



HaGmronenrne MexaHM4eCKOIo OBIKEHUS TEa.

N3mMepeHne CKOpOCTH MPSMOJIMHENHOTO JIBHKEHUS.
Halmronenue siBIeHUsI HHEPILIUH.

HaGmoienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TElL.
CpaBHeHME Mace 10 B3aUMOJICUCTBUIO TE.

CnoxxeHue cuil, HalpaBJIECHHBIX 110 OJTHON TIPSIMOIA.

SNl

JlaGopaTopHble padoThI U ONBITHI.

1. OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBM)KEHUS (IIApUKa B )KUAKOCTH, MOJICIIN
AIIEKTPUIECKOTO aBTOMOOWJIS | T. JI.).

2. Ompenenenue cpeHeil CKOPOCTH CKOJIBKEHHS OpycKa Wi IapuKa 110 HAKIIOHHOM
TUIOCKOCTH.

3. OmpenenieHue MIOTHOCTH TBEPIOTO TEJIA.

4. OnsITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsKeHus (Iedopmaniun) npy>KUHbI
OT NPUJIOKCHHOM CHIIBI.

5. OnsIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI TPEHUS CKOJIbKEHHS OT Beca Teja
U XapaKTepa CONMPHKACAIOIIUXCS TTOBEPXHOCTEH.

Pasnen 4. /laBjieHue TBepPAbIX TeJl, )KHIAKOCTEH 1 ra3oB.

Hasienne. CriocoObl yMEHBIIICHUS U YBEITUUICHUS TaBiicHUs. [laBiieHne ra3a. 3aBUCUMOCTh
JaBJIeHUA ra3a oT o0bema, TeMieparypsl. [lepegaua naBrneHus TBEpAbIMH TEJIaMH,
JKHIKOCTSIMM U razaMu. 3akoH Ilackans. [ITneBMaTuyeckre MalnHbl. 3aBHCUMOCTD JIaBICHHUS
KHUAKOCTHU OT TiIyouHsl. ['uapocratudeckuii mapagokc. CooOmiarommecs Cocyabl.
[M'uapaBnuyueckrie MEXaHU3MBI.

Atmocdepa 3emun u atmochepHoe naBienue. [[puuuHbI CyIecTBOBaHUS BO3IYIIHOMN
obonouku 3emnu. OnbiT Toppuuennu. M3mepenne atmocdepHOro naBiaeHus. 3aBUCUMOCTD
aTMoc(epHOro JaBJlIE€HUsI OT BBICOTHI Hajl ypoBHEM Mops. [Ipubops! 1uist usmepenus
aTMoc(epHOTro JaBICHHUS.

JlelicTBHE KUAKOCTH U Ta3a Ha OTPYKEHHOE B HUX TeJO. BeITankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Jdemoncrpanuu.

3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATyPBhI.

[Tepenaua naBiieHUs )KUJIKOCTHIO U Ta30M.

CooOrmarommuecs: CoCyabl.

I'mppaBnnueckwnii npecc.

[IposiBnenue nericTBus aTMocepHOTO TaBICHHUS.

3aBHUCHMOCTD BBITATKHUBAIOIIECH CHIIBI OT 00beMa MOTPYKEHHON YacTH Tella U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIBI BECY BHITCCHEHHOM KUJKOCTH.

8. YcrnoBue miaBaHus TeN: IJIABAHUE WK MOTPY>KEHHUE TEJl B 3aBUCUMOCTH OT
COOTHOIIEHUS IUIOTHOCTEW TeJla U KUIKOCTH.

AR NS
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JlabGopaTopHblie padoThI M ONBITHI.



1. UccnenoBanue 3aBUCUMOCTH Beca TeJla B BOJIe OT 00beMa MOTPYKEHHOU B
JKHJIKOCTh YacTH TeJja.

2. OmnpezeneHue BbITAIKUBAIOLIEH CHIIbI, JEHCTBYIONIEH HA TEJIO, TOTPYKEHHOE B
JKHJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKHBAIOIIECH CHIIbI, IEHCTBYIOLIEH HA TEJIO B
JKHJIKOCTH, OT MaccChl TeJjia.

4. OnbIThl, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BHITAJIKUBAIOLIEH CHJIbI, JCHCTBYIOIIEH
Ha TEJIO B KUIKOCTH, OT 00beMa MOTPYKCHHOH B )KUIKOCTh YaCTH TeJla H OT
IUIOTHOCTH JKHIKOCTH.

5. KonctpyupoBanue apeomeTpa Wiv KOHCTPYHUPOBAHUE JIOJKHU U ONPE/IEICHHUE €€
TPY30I0ILEMHOCTH.

Paznen 5. Pabora u MOIIHOCTB. JHEPIHsl.

Mexannueckast pabora. MoIHOCTb.

[IpocTbie MexaHU3MBI: phIuar, OJI0K, HAKJIOHHAsS TJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara.
[Ipumenenue mpaBuiia paBHOBECHUS pblyara K 0J10Ky. «30510Toe npaBuioy» mexanuku. KI1/]

IMPOCTBIX MCXAaHU3MOB. HpOCTBIG MEXaHU3MBbI B 6I)ITy U TCXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas v noreHuuanbHas 3aeprus. [Ipespanienue ogHoro
BHJIa MEXAHUYECKOM YHEPIUHU B IPYroil. 3aKOH COXPaHEHHUS SHEPTUU B MEXaHUKE.

JdemoHcTpaumu.
1. IIpuMepsl MPOCTBIX MEXAaHU3MOB.
JlaGopaTopHbie padoThI U ONBITHI.

1. Omnpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JBUKEHHH TeNa 10
FOpI/I3OHTaJ'II>HOI\/’I IMOBEPXHOCTH.

2. UccnepgoBanue ycnoBuid paBHOBECHUS phluara.

3. Usmepenne KI1/] HakTOHHOM MIIOCKOCTH.

4. M3ydeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

8-i1 Ki1acce
Pa3zgen 6. TenioBbie IBJICHUS.

OCHOBHBIC TIOJI0KCHHS MOHCKyanHO-KHHCTH‘IGCKOﬁ TCOpHUU CTPOCHUA BCIICCTBA. Macca u
pasMEPBI aTOMOB 1 MOJICKYJI. OHBITLI, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA
MOHCKyanHO-KHHCTquCKOﬁ TCOpHHU.

Monenu TBepAOro, KHUAKOTO U Ta3000pa3HOro COCTOSIHUIM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OObSICHEHHE CBOMCTB ra30B, )KHJIKOCTESH M TBEPABIX TEJ Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KMHETHUECKOH Teopun. CMaynBaHUE W KANWIUISIPHEIC SIBICHUS.
TemnnoBoe pacmmmpeHne u cKaTue.



Temneparypa. CBs3b TeMnepaTypbl CO CKOPOCTHIO TEIIOBOIO JBUKEHHUS YACTHULL.
Buytpennsis sneprus. CriocoObl n3MeHEHHsI BHYyTPEHHEH YHEPTUU: TeIlonepeaada u
coBepiieHue paboTsl. Bubl Teronepenaun: TeIIONPOBOAHOCTh, KOHBEKIHS, U3ITyUCHHUE.

KonnuecTBo TermnoTel. Y aenbHas TEIIOEMKOCTh BelllecTBa. Ternao00MeH U TeIIoBOe
paBHOBECHE. Y paBHEHHE TEIUIOBOro OanaHca. [1naBieHne u oTBepaeBaHNe KPUCTANINYECKUX
BelIEeCTB. Y ielbHas TeruioTa miasiaeHus. [lapoobpazoBanue u koHaencanus. Mcnapenue.
Kunenue. Y nenpHas temnora napooOpazoBanusi. 3aBUCUMOCTb TEMIIEPATYPbl KUTICHUSI OT
aTMoc(epHOro JaBICHHUS.

BnaxnocTs BO3ayXa.
DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunuuns! pabots! Termnosbix asurareneii KI1/I rennosoro asurarens. TemnoBbie
JBUTATEIIN U 3allUTa OKPYKAIOLIEH CPEebl.

3akoH COXpPAaHCHUA U NPCBPALICHUS SHCPIrMK B TCIUIOBBIX IPOLICCCaX.
JdemoHcTpaumu.

HaGimotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue nuddysun.

HaGimrotenue sSBJICHU CMaYrBaHUS M KaMIDISIPHBIX SBICHUH.
HaGmronenue TenioBoro pacuimpeHus Tel.

W3meHneHue gaBieHus ra3a npyu U3MEHEHUH 00beMa U HarpeBaHUU WU
OXJIAXKJICHUU.

[IpaBuia usmMepeHus TeMrepaTyphl.

Bunae! Tenonepenayu.

OxnaxkieHue Ipu COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHuu padOThI BHEITHUMU CUJIaAMHU.
10.CpaBHEHUE TEMIOEMKOCTEHN pa3IMUHbIX BEIIECTB.
11.Ha0mronenue KUmeHus.

12.HabmtoieHue moCTOSIHCTBA TEMIIEPATyPhI MPH TUIABIICHUH.
13.Mopenu TEeIIOBBIX ABUTATEIIEH.

Al

O 0=

JlabGoparopHbie padoThI M ONBITHI.

)

. OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHUS.

2. OnsIThI IO BEIPAIIMBAHHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MM caxapa.

3. OmnbIThI 110 HAOIIOACHUIO TEIIJIOBOIO PACIIUPEHHUS Ia30B, KUIAKOCTEH U TBEPIBIX

Tel.

Onpenenenue JaBieHUs BO3lyXa B OaJUIOHE IINPULA.

OnbITHL, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHUS BO3/1yXa OT ero o0bemMa u

HarpeBaHUs WIN OXJIaKICHHUS.

6. IIpoBepka runore3bl JMHEHHONW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIiepaTyphl.

7. HaGmoneHne n3aMeHeHHs BHYTPEHHEN SHEPTUU Teja B Pe3ysbTaTe TeIulonepeadn

1 pabOThI BHEIITHUX CHIL.

ook



8. HccnenoBanue sBJICHUS TEIJIOOOMEHA ITPU CMEIIMBAHUHU XOJIOTHON U TOPSYCH
BOJIBL.

9. OnpeneneHre KOJIMUECTBA TEIJIOTHI, TOJYYCHHOTO BOJION IIPH TEILIOOOMEHE ¢
HarpeThiM METAUIMYECKUM UIUHAPOM.

10.0npenenenue yaenbHON TEMJIOEMKOCTH BEILIECTBA.

11.MccnenoBanue npouecca UCIapeHus.

12.0npenenenue OTHOCUTEILHOM BIaXKHOCTH BO3/IyXa.

13.0npenenenne y1enbHON TEIIOTHI IUIABJICHUS JIbJIA.

Pasznen 7. 3J1eKTpnqec1me M MATHUTHBIC SIBJICHUSA.

Onexrpuszanus Teil. JBa poja dIEKTPUYECKUX 3apsiioB. BzauMmozelicTBre 3apsyKeHHBIX TEIl.
3axoH KynoHa (3aBUCHMOCTb CHJIbI B3aUMOJEHCTBHS 3apSKEHHBIX TEJl OT BEJIMYKHBI 3apsi/I0B
U PACCTOSIHUS MEXKIY TEJIaMN).

Onexrpuueckoe nojie. HanpspkeHHOCTH 2neKTpuyecKoro nois. [Ipunnun cynepno3unun
JJIEKTPUYECKHUX T0JIEH (HAa KAYECTBEHHOM YPOBHE).

Hocutenu snektpuyueckux 3apsioB. DIeMEHTApHBIN dNeKTpuueckuii 3apsia. CTpoeHue aToma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOIO 3apsiia.

DNEeKTPUUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOT0 ToKa. MIcTOuUHUKH
MOCTOSIHHOTO TOKA. J[elCTBUSA ANEKTPUUYECKOTO TOKa (TETI0OBOE, XUMUYECKOE, MATHUTHOE).
DNEeKTPUYECKUM TOK B JKUJIKOCTAX U Ta3ax.

Onekrpuueckas uenb. Cuia Toka. JnekTpuyeckoe HanpspkeHne. ConpoTHBIEHNE
IIPOBOJIHUKA. Y AeTTbHOE CONPOTHUBIIEHHE BemlecTBa. 3akoH OMa i yyacTKa LemH.
ITocnenoBarensHOE U MApAIUIETBHOE COSANHEHNE IPOBOTHUKOB.

PaboTa 1 MOLTHOCTB 3EKTPHUUECKOro Toka. 3akoH J[xoyns—JIeHua. Dnekrpuueckue Lenu u
MOTpeOUTENH PIEKTPUUECKOl 3Heprun B 6bITy. KopoTkoe 3aMbIkaHue.

ITocTosaaBIe MaruuTEl. B3anMoneicTBrE MOCTOSHHBIX MarHUTOB. MarHuTHOE IT0JIE.
MarnuTHOe noje 3eMIId U ero 3HaueHHe s xKu3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe
MOJI€ ANEKTPUUECKOTO TOKA. [[pMeHeHne 3IeKTPOMarHuToB B TEXHUKE. JleiicTBre
MAarHUTHOTO TOJI Ha MPOBOJHMK C TOKOM. DIIEKTPOJABUTATENb MOCTOSHHOTO TOKA.
Hcnonb3oBaHue 3IEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SABnenne aneKTpoMaraHuTHOM MHAYKIMU. [IpaBumno Jlenna.
Onexrporereparop. CriocoObl MOTYyYSHHS HNEKTPHUUECKON IHEPTUU. DIIEKTPOCTAHIIUH Ha
BO300OHOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

JdemoHcTpaumu.

OnexTpuzanus Tell.

JIBa posia aJIeKTpUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TeJl.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

OnexkTpocraTHuecKasi HHIYKIIHS.

3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsii0B.

[IpoBOIHUKY U JUBIEKTPUKH.

SARAE N



7. MoaenupoBaHHe CUTIOBBIX JIUHUHN 2JIEKTPHUUECKOTO MOJIS.

8. McTOYHMKY MOCTOSIHHOTO TOKA.

9. JleiicTBUA PIEKTPUUYECKOTO TOKA.

10.25eKTpUUECKHil TOK B )KHJIKOCTH.

11.I"a30BbI# pa3ps.

12.3mepenne CUilbl TOKa aMIepPMETPOM.

13.13MepeHue 31eKTpUUECKOT0 HAPSIKEHUS] BOJIBTMETPOM.
14.PeocraT 1 Mara3uH CONpPOTHUBIICHUH.

15.B3aumoeiicTBUE NOCTOSTHHEIX MAarHUTOB.

16.MoaenupoBaHre HEBO3MOKHOCTH Pa3/I€JICHUs IOJIFOCOB MarHUTA.
17.MonenupoBaHuE MarHUTHBIX IOJIEH MOCTOSHHBIX MarHUTOB.
18.0mbIT Opcrena.

19.MarnuTtHo€e nojie ToKa. JIEKTPOMarHmr.

20./deiicTBHE€ MarHUTHOTO TOJISI HA POBOAHUK C TOKOM.
21.9nekTpoaBuraresib HOCTOSIHHOIO TOKA.

22 .UccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUH.
23.0mnbiTel Dapanes.

24.3aBUCUMOCTD HaIlpaBJIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUH €r0 BOSHUKHOBEHUS.
25.251eKTporeHepaTop NOCTOSHHOIO TOKA.

JlaGopaTopHble padoThI U ONBITHI.

OmnbITH IO HAOTIOACHUIO STCKTPU3ALUH TET HHAYKIUEH U IPU COMTPUKOCHOBEHUH.

HccnenoBanue neiCTBUS JIEKTPUIECKOTO OIS HA IPOBOJIHUKH U JUIIEKTPUKU.

COopka u mpoBepKa padOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.

W3mepenue u perynupoBaHue CHUIIbI TOKA.

W3mepenue u peryiupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT

COIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUSI HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CONPOTUBIICHUS
MPOBOJAHMKA OT €r0 JJIMHBI, MUIOIIA U MONIEPEYHOr0 CEYEHHs U MaTepHara.

8. IIpoBepka npaBuia cI0KE€HUs HAPSDKEHUH TIPU NOCIIEA0BATENBHOM COEIMHEHUT
JIByX PE3UCTOPOB.

9. IlpoBepka nmpaBuiia A CUIBI TOKA IIPY NTApaAJIJIEIIbBHOM COEAMHEHUH PE3UCTOPOB.

10.0Onpenenenue paboThl AMEKTPUIECKOTO TOKA, HAYIIETO Yepe3 pEe3UCTOp.

11.0npenenenne MOIHOCTH JIEKTPUUECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

12.MccnegoBanne 3aBUCUMOCTH CHIIbI TOKA, MAYIIIETO Yepe3 JaMIIOUKy, OT
HANPSDKEHUS HA HE.

13.0Onpenenenune KIIJ[ HarpeBarens.

14.UccneqoBanne MarHuTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MarHUTOB.

15.M3y4yeHre MarHUTHOTO TIOJISl TOCTOSIHHBIX MAarHUTOB MPHU X 00BEIUHEHUU U
pa3elIeHUN.

16.ccrnenoBanue NeHCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0nBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYyILIKH C
TOKOM M MarHuTa OT CHUJIbI TOKA U HaIlpaBJICHUS TOKa B KaTYLIKE.

18.13yueHne neicTBUsI MAarHUTHOT'O T0JIS1 HA IIPOBOJIHUK C TOKOM.

19.KoHcTpyupoBanue 1 u3ydeHue padoThl AIEKTPOABUTATENS.

20.U3mepenne KIIJ[ anekTpoaBUraTebHON yCTaHOBKHU.

21.0O0BITHI IO UCCIIEIOBAHUIO SIBICHUS JIEKTPOMAarHUTHOW MHAYKIUN: UCCIEA0OBAHUE

M3MEHEHUH 3HAYEHUS U HANPABJIECHUS UHIYKIIMOHHOTO TOKA.

SAIRAIE i



9-11 kJ1acce
Pa311e.11 8. Mexa}mquRne SABJICHU.

Mexanundeckoe aBrxeHue. MarepuaiibHasi Touka. Cucrema orcueta. OTHOCUTEIBHOCTD
MEXaHUYECKOIo IBMKEHHUS. PaBHOMEPHOE NIpsAMOIMHEHOE 1BMkeHne. HepaBHOMepHOE
npsAMoJIMHENHOE ABWKeHUE. CpellHsIsi 1 MTHOBEHHAsi CKOPOCTh TeJla MPU HEPABHOMEPHOM
JIBHKCHHH.

Yckopenue. PaBHOycKOpeHHOE TpssMoHeHOe BKeHNe. CBoOo HOE maeHue. OnbIThI
lanunes.

PaBHOMepHOE nBHXEHUE 110 OKpYyKHOCTH. [lepuon u yacrora oOpamenus. JInneiHas u
yriioBasi CKOpocTH. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

ITepsriii 3akoH HetoToHa. Bropoii 3akon Herotona. Tperuit 3akon HetoToHa. [IpuHimn
CYNEPIIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cua TpeHus: cuiia TPeHHS CKOJIBKEHHS, CHJIa TPEHUS TTOKOS,
JPYTUE BUIIBI TPECHUSI.

Cuna TSOKeCTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOPEHHE CBOOOHOTO HaCHHSL.
JBuxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1
IIEPETPY3KH.

PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPI0€ TeI0. PaBHOBECHE TBEPAOIO TENa €
3aKpEIUIEHHOW OChIO BpalleHus. MoMeHT cuibl. L{eHTp TshkecTH.

Nmnynsc Tena. U3menenne nmmynbca. iMnynbe cuibl. 3aKOH COXpaHEHUs UMITYJIbCA.
PeaxkTnBHOE IBMKEHUE.

Mexanunueckas paboTa 1 MOUTHOCTb. PaboTa cuit TsKeCTH, yIpyrocTy, TpeHus. CBs3b
sHEepruu u padoTsl. [loTeHnnanbHas 3HEpPrys Tena, HOIHATOrO HaJl HOBEPXHOCTHIO 3EMJTH.
IToTrenunanpHas 3Heprus cxartol npyxuHsl. Kunernueckas sneprus. Teopema o
KMHETUYECKOMN SHEPrUu. 3aKOH COXPAHEHHSI MEXAHUYECKOU dHEPIUH.

JdemoHcTpaumu.

)

Hal6mronenne MexaHU4eCcKOTO JBMKEHUS Tela OTHOCUTEIBHO Pa3HBIX TEJ OTCYETA.
CpaBHeHME MyTeW U TPACKTOPHM IBH>KEHHS OJTHOTO U TOTO K€ T€JIa OTHOCUTENBHO
Pa3HBIX TEJl OTCUETA.

N3mepenne ckopocTy U yCKOPEHUS PSIMOJIMHEUHOTO JIBUYKEHUS.

HccnenoBanue nmpu3HakoB paBHOYCKOPEHHOTO JBUKECHUS.

Habmoienne ABMKEHUS TeNa MO OKPY>KHOCTH.

Hab6mronenne MexaHUIeCKUX SIBIICHUN, TPOUCXO/ISIIIIUX B CHCTEME OTCUETa
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUHM OTHOCUTEIBHO
kaOuHeTa PU3uKH.

7. 3aBUCHMOCTbH YCKOPEHHS TeJla OT MAcChl TeJla U ACHCTBYIOLIEH HA HETO CUJIBL.

8. Habmronenue paBeHCTBA CHJI TIPH B3aUMOJICHCTBUHN TEJ.

N
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0.

H3menenue Beca Tena IIpHU YCKOPCHHOM JIBUKCHUU.

10.Ilepenaua umnynabsca npy B3aMMOJEHCTBUM TEI.

11.ITpeobpazoBaHust YHEPTUU TTPH B3AUMOICHCTBUH TEll.

12.CoxpaHeHue UMIyJibca Mpyu HEYIPYroM B3aUMOICHCTBUH.
13.CoxpaHeHune uMITyJIbca Mpu a0COIFOTHO YIIPYTrOM B3aMMOICHCTBHH.
14.HabmroieHre peakTHBHOTO JIBFKCHUS.

15.CoxpaneHnne MeXxaHUYECKON YHEPTUHU ITPH CBOOOTHOM TaICHHH.
16.CoxpaHeHne MEXaHMYECKOW SHEPTUU IIPU JIBUIKEHUH TeJia 01 IeHCTBUEM

PYKHUHBIL.

JlaGopaTopHblie padoThI M ONBITHI.

®© >

. KoncrpyupoBanue TpakTa JJisl pa3roHa U JaJlbHEUIIEr0 PABHOMEPHOIO IBUKEHHUS

IIapHKa UM TEJIEKKH.

Onpenenenue cpeHell CKOPOCTH CKOJIbXEHUs OpyCKa WIIM JBUKEHUS ILIapHUKa 110
HAKJIOHHOM IJIOCKOCTH.

Omnpenenenne yCKOpeHus Tella IpU paBHOYCKOPEHHOM JIBUKEHUU 110 HAaKJIOHHON
IUIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBKEHHUH
0e3 Ha4aJIbHON CKOPOCTH.

. IIpoBepka runoTes3pl: €cau Npyu PaBHOYCKOPEHHOM JBUKEHUH 0€3 HauaJbHOU

CKOPOCTH ITYTH OTHOCSITCS KaK PsiJi HEUETHBIX YHCEN, TO COOTBETCTBYIOIIUE
POMEXYTKH BPEMEHHU OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CHJIIbI TPEHHSI CKOJIBXCHUS OT CHIIBI HOPMAJILHOTO
JTABJICHUSI.

Omnpenenenne KodhhUIIUEeHTa TPEHUS CKOIBKEHHS.

Onpenenenne KeCTKOCTH IPYKHUHBI.

Onpenenenne paboOThl CHIIBI TPEHUS P PABHOMEPHOM JIBUKEHUH TeJa M0
TOPH30HTAILHOW TOBEPXHOCTH.

10.0HpeHeHCHI/IC pa6OTBI CHJIBI YIIPYTOCTH ITPpHU NOABEME I'py3a € UCITOJIb30BAHUCM

HCIIOJABHXKXHOI'O U IIOABUXKHOI'O OJIOKOB.

11.M3y4eHne 3aKk0Ha COXpaHEHMsI SHEPTUU.

Pa3nen 9. Mexannueckue KoJI1e0AHUA U BOJIHBI.

Konebarenproe aBmkenrne. OCHOBHBIC XapaKTePUCTUKU KOJIeOaHUH: TIEpHUO/I, 9acTOTa,
aMIuIuTyaa. MatemMaTuyeckuil U MpyKUHHBIN MasTHUKH. [IpeBpaliieHue sHepruu npu
KOJIe0aTeIbHOM JIBMKECHUU.

3aryxatomue kojiebanus. BeinyxneHHple Koiebanus. Pezonanc. MexaHndeckue BOJHBI.
CaoiicTBa MexaHHueCKUX BOJIH. [Ipo1oibHBIE U TONIEpEeYHbIE BOJIHBI. J{JTMHA BOJIHBI U
CKOPOCTh €€ pacipocTpaHeHus. MexaHW4eCKHUe BOJTHBI B TBEPJIOM TeJ€, CEHCMHYECKUE

BOJIHBI.

3ByK. 'poMKOCTb 3ByKa U BbIcOoTa TOHA. OTpaxkeHue 3Byka. IH(QPa3ByK U yIbTpa3ByK.

JdemoHcTpaumu.

1. HaGmonenue konebaHui TeI MO ICUCTBUEM CHITBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HabGmonenue konebaHuil Tpy3a Ha HUTH U HA TIPYKHUHE.



3. HalGmroneHue BIHYKIEHHBIX KOJICOAaHUH U pe30HaHca.

4. PacnpocTpaHeHH€e IPOJOIbHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).
5. HalumroieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKUI PE30HAHC.

JlaGopaTopHble pa0oThI U ONBITHI.

[

OmnpezeneHue 4acTOThI U IEPHOAA KoeOaHUH MaTeMaTUYECKOro MasiTHUKA.

Omnpenenenne 4acTOTHI U MEpHOa KolIeOaHUH IPYKUHHOTO MasiTHUKA.

. MccnenoBanue 3aBUCMMOCTH Iepro/ia K0JeOaHu OABEIEHHOr0 K HUTH Ipy3a OT

JUIMHBI HUTH.

4. HccnenoBaHue 3aBUCUMOCTH I1€PHO/Ia KOJICOAHUH NPYKUHHOTO MasiTHUKA OT MacChl
rpysa.

5. IlpoBepka He3aBHCHMOCTH Ilepuoa KojaeOaHuii rpy3a, HOBEIIEHHOI0 K HUTH, OT
Macchl Ipy3a.

6. OmbITbI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb IIEpUOJIa KOJeOaHUH MPYKUHHOTO
MasiTHUKA OT MaccChl rpy3a U )KECTKOCTHU MPY>KUHBI.

7. VI3mepeHue yCKOpEeHUs: CBOOOJHOIO HaIeHHs.

W

Paznen 10. DiekTpoMarHuTHOE MOJ€e U 3J1€KTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMArHUTHOE 1oJjie. DIEKTPOMArHUTHBIE BOJIHBIL. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH.
[Ikana >neKTpOMarHUTHBIX BOJH. VICIONb30BaHKE JIEKTPOMArHUTHBIX BOJH JJIsS COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdemoHcTpaumu.

1. CBoCTBa IEKTPOMATHUTHBIX BOJIH.
2. BoitHOBBIE CBOMCTBA CBETA.

JlabGopaTopHble paGoThI U ONBITHI.
1. M3y4yeHue CBOMCTB 3J€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIBHOIO TenedoHa.
Pa3nea 11. CBeToBbI€ IBJICHHUS.

JIyueBas monens ceera. Mcrounnku ceeta. [IpsmonuHeiiHOe pacipocTpaHEHHUE CBETA.
3atmenus Connua u JIyHel. Otpaxkenune ceera. [1nockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

[Ipenomienne cBera. 3aKOH IpesioMieHus cBeTa. [1oHOe BHYTpEeHHEe OTpaKEHUE CBETA.
Hcnonp30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJIAX.

Jlunza. Xox mydeit B muaze. OnTudeckas cucreMa (poroamnmapara, MUKPOCKOIIA M TEIIECKOTIA.
I'na3 xak ontuueckas cucrema. bian3opykocTs U JalbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. C0KEeHNE CIEKTPaTbHBIX 1IBETOB.
Hucnepcus ceera.



JdemoHcTpauuu.

[IpsimonuHeitHOE pacpocTpaHeHHE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n306paxeHuii B I0CKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
IIpenomiienue ceera.

OnTUYECKUN CBETOBOJI.

Xox myueit B cOOMparoLLel JINH3E.

XoJ1 Tydeil B pacCerBarolleu JIMH3E.

[Tonyuyenne n300paxeHuii ¢ HOMOLIBIO JIUH3.

. Ipunuun neiictBust Gporoanmnapara, MUKPOCKOIIA U TEJIECKOIA.
10.Mognens rinasa.

11.Pa3noxxenue 6emoro cBera B CIEKTP.

12.ITomyuyenue 6e510ro cBeTa Mpu CI0KEHUU CBETa PAa3HBIX I[BETOB.

Wk wh =

JlaGopaTopHbie padoThI M ONBITHI.

p—

. MccnenoBanne 3aBUCUMOCTH yIila OTPasKEHUSI CBETOBOTO JIy4a OT yIJjla MaJeHHS.
N3yueHne xapakTepUCTHK U300paKeHUS IPeIMETa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCHMOCTH yTJIa TIPEIOMIICHUS] CBETOBOT'O JIyda OT yIJia MafeHus
Ha TPAaHUIIE «BO3TYyX—CTEKIIO».

[Tonydenne n300pakxeHHi C MOMOIIBIO COOMPAIOIIEH JTHH3HIL.

Omnpenenenne GOKyCHOTO PACCTOSHUS M ONITHYECKOI CUIIBI COOMPArONIECH JINH3BL.
OmBITHI IO Pa3I0KEHUIO OETIOro CBETa B CIIEKTD.

OMnBITH IO BOCTIPHSTHIO I[BETA MIPEMETOB IPH MX HAOIIOICHUH Yepe3 IIBETOBBIC
GUIBTPHL.

Rl

Nowns

Paszgen 12. KBanroBble siBJIeHHUA.

OmnsiTel Pe3epdopaa u miianerapHas Mozens atoma. Mozens atoma bopa. Mcnyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHTEI. JIMHeWuaThle CIIEKTPBI.

PagnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-uznydenus. CTpoeHre aTOMHOTO S/pa.
Hyxknonnast mogens aroMHoro siapa. M3oronel. PagnoaktuBHbie npespaiieHus. [lepuon
nojypacnaza aTOMHBIX SIAED.

SAnepueie peakuu. 3aKOHBI COXPAHEHHS 3aPS0BOTO0 M MACCOBOTO YHCEI. DHEPTHSI CBS3H
aTOMHBIX sifiep. CBsA3b Macchl U SHepruu. Peakuuu cunrtesa u aeneHusd suaep. MctouHuku
sHepruu CoJHIIA U 3BE3I.

AnepHas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyUYEHUN HA KUBBIE OPraHU3MBI.
JdemoHcTpaumu.

CrieKTphl U3JIy4€HNs U TIOTJIOIICHHUS.

CrexTpsl pa3Iu4HbIX Ta30B.

Cnektp Bomopoza.

Hab6mronenue tpexoB B kamepe BuibcoHna.

Pabora cueTurka MOHU3UPYIOMUX U3TYyUYCHHH.

Perucrpanus nzinydeHus NpupoIHBIX MUHEPAJIOB U IIPOAYKTOB.

SARNAIE N



JlabopaTopHbie padoThI M ONBITHI.

1. HaOnroieHue CIUTONIHBIX M TMHEHYATBIX CIIEKTPOB U3TYUYCHUSI.

2. WccrnenoBanue TPEKOB: M3MEPEHHUE YHEPTUH YACTHUIIBI IO TOPMO3HOMY Iy TH (TI0
doTorpadusim).

3. M3mepenue paaroakTUBHOTO (OHA.

IToBTOPHUTENBHO-00001IAKOIMIA MOLYJIb.

[ToBTOPHUTENBHO-0000IIAOIINI MOTY/Ib MPEIHA3HAYCH VISl CUCTEMATU3AIMK U 0000IIEeHUS
MIPEIMETHOTO COACPIKAHMSI M OTIBITA ICATEIHLHOCTH, MPUOOPETECHHOTO IPU U3YYCHHUU BCETO
Kypca GU3UKH, a TAKXKE ISl IOJTOTOBKH K OCHOBHOMY T'OCYZIapCTBEHHOMY 9K3aMEHY 110
¢busnke 1715 00yJarONUXCsl, BEIOPABIIMX 3TOT YYCOHBIN TPEIMET.

[Ipy n3yyeHun JaHHOTO MOLYJI PEAU3yIOTCS U CHCTEMATU3UPYIOTCS BUJIBI IEATEILHOCTH,
Ha OCHOBE KOTOPBIX 00€eCIIeYnBAETCS JOCTUKEHNE IPEAMETHBIX U METaIlPEIMETHBIX
IUIAaHUPYEMBIX PE3YJIbTaTOB 00yUYeHUs, POPMUPYETCS] €CTECTBEHHO-HAay4YHask IPaMOTHOCTb:!
OCBOEHHME HAY4YHBIX METOJ0B UCCIIEOBaHMS SIBJICHUN IPUPOJBI U TEXHUKH, OBJIAICHUE
YMEHUSAMHU OOBSICHATH PU3UUECKUE SIBICHUS, TPUMEHSS TOTyYeHHbIC 3HAHHSI, PEeIIaTh
3a/1a4y, B TOM YHCJIE€ KaYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIAATBHO AEATENBHOCTHBIN XapaKTep JaHHOTO Pa3zeia peanu3yeTcs 3a CYeT TOoro,
4TO 00y4Yarolecs BhIMOIHAIOT 33JJaHNs, B KOTOPBIX UM IIPeIaraercs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBICHITH (PU3UUECKHE SIBICHUS B
OKPY’KaIOIIEeH MPUPOJI€ U TTIOBCETHEBHON KU3HH;

HCIIOJIb30BATh HAYYHBIC MCTOABI UCCIICAOBAHUA (I)I/I3I/I‘ICCKI/IX HBJ'IeHHfI, B TOM YMCJIC OJIA
MMPOBEPKU TUIOTE3 U MOJTYYCHHA TCOPETUICCKUX BBIBOJIOB;

OOBACHATH HAay4YHBIC OCHOBBI Hanboee BaKHBIX I[OCTI/I)KCHI/If/'I COBPCMCHHBIX TCXHOJ’IOFHfI,

HaIIpuMeEp, NPaKTUUICCKOT0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB SHEPTHUHU HA OCHOBC
3aKOHa MPEBPALICHHA U COXPAaHCHUSA BCEX N3BCCTHBIX BUAOB SOHEPTHHU.

Ili1anupyemsbie pe3yjabTaThl OCBOCHUS
npeaMera

N3ydenne pu3nku Ha ypoBHE OCHOBHOT'O O0OIIEr0 00pa30BaHUs HAIIPABJIEHO Ha TOCTUXKEHUE
JIMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTATOB.

JINYHOCTHBIE Pe3yJabTAThI

B pesynbrare nzyuenus Gu3uku Ha ypoBHE OCHOBHOTO 00IIIET0 00pa3oBaHUs y
oOyuatorerocsi OyayT chOpMUPOBAHBI CIIEAYIOIINE JMYHOCTHBIE PE3YIbTAThI B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSA:



e MPOSIBICHUE HHTEpPECa K HICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKON
¢du3nveckoil HayKu;
e IICHHOCTHOE OTHOIICHHE K JTOCTIKCHUSAM POCCHICKUX YUCHBIX-(DU3UKOB;

2) rpa;kIaHCKOT0 M TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

e TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYKJI€HHH OOIIECTBEHHO 3HAYUMBIX U
THYECKUX MPOOIIEeM, CBA3aHHBIX C IPAKTUUECKUM NPUMEHEHHEM JIOCTIKECHUI
buzuku;

e OCO3HAHME BAYKHOCTH MOPAIBHO-3THUECKHUX NMPHHIUIIOB B JICATEILHOCTH YYEHOTO;

3) acTeTHYECKOr0 BOCIIUTAHMS:

e BOCIPHUATHC 3CTCTHYCCKUX KAYCCTB (1)H3quCKOﬁ HAyKH: €€ TApMOHUYIHOI'O
MMOCTPOCHUS, CTPOroCTU, TOYHOCTH, JIAKOHUYIHOCTH;

4) HeHHOCTH HAYYHOI'0 IO3HAHUS:

e OCO3HaHHUE LIEHHOCTH (PU3MUECKON HAyKH KaK MOILHOI'O MHCTPYMEHTA [TO3HAHUS
MHpa, OCHOBBI Pa3BUTHsI TEXHOJIOTMH, BaXKHEHIIEW COCTABIISAIOIIEH KYJIBTYPBI;

e pa3BUTHE HAyyHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM
JIeATEIbHOCTH;

5) dopmupoBanus KyJbTYpPbl 310POBbSl U SMOIHOHAJIBHOIO 0JIATONOJIYYHS:

e 0OCO3HAHUE IIEHHOCTH 0e30MmacHOro 00pasa KH3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH TIpaBUJjI 0€30MacHOr0 MOBEICHUS Ha
TpPaHCIOPTE, Ha JIOPOTaX, C ANEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B
JIOMAIITHUX YCJIOBHSIX;

e cpOpMHUPOBAHHOCTH HaBbIKA pedrekcuu, MpU3HAHUE CBOETO MpaBa Ha OLUITUOKY U
TaKOro )K€ [paBa y APyroro 4eaoBeKa;

6) TPyA0OBOT0 BOCTIMTAHMSA:

e AKTHBHOE€ YYacTHE B PEILIEHUH NMPAKTUYECKUX 3a7a4 (B paMKaX CEMbH,
00pa3oBaTenbHON OpraHu3aIii, ropojia, Kpasi) TEXHOJIOTHYECKON U COIMAIbHON
HANPaBIEHHOCTH, TPEOYIOIMIUX B TOM YHCTE U (PU3UUECKUX 3HAHUH;

e HHTEpEC K MPAaKTUYECKOMY M3YUEHHIO MPOPECCHii, CBA3ZAHHBIX C (PU3HUKOI;

7) 7K0JIOrN4eCKOr0 BOCIIUTAHHUA :

e OpHUCHTAIMS HA MPUMEHEHUE QU3HUSCKUX 3HAHWH JUISl pEIICHUS 3a/1a4 B 00JIACTH
OKPYXKArOIIel Cpelibl, MIaHUPOBAHUS TOCTYIKOB U OIICHKU UX BO3MOKHBIX
MOCIICACTBHH JIUISI OKPY KAIOIIEH CPeIbl;

e 0CO3HAHUE TI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOoOIeM U MyTel X pelieHus;

8) aganTanuu K N3MEHSIIOUIUMCS YCJIOBUSIM COLMAIBLHON U MPUPOIHOI cpeabl:

e TOTPeOHOCTH BO B3aMMOECHCTBUH MPH BBIOJIHEHUU UCCIIEJOBAHUN U TPOEKTOB
¢u3nUecKoil HanPaBICHHOCTH, OTKPBHITOCTh ONBITY U 3HAHUSAM JAPYTHUX;



MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO 1eSTeIbHOCTH;
noTpeOHOCTh B JOPMHUPOBAHUH HOBBIX 3HAHUH, B TOM YHCIe (HOPMYITUPOBATH UJICH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX 0OBEKTaxX U SBICHUSIX;

0co3HaHME Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

IUTAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
CTpeMJICHUE aHAJIM3HPOBATh U BBISBIATH B3aMMOCBS3U IPUPOIBI, OOIIECTBA U
HKOHOMHKH, B TOM YHCJIE C UCIIOIB30BaHUEM (PU3NUECKUX 3HAHUM;

OLICHKA CBOUX JACHCTBHI C yUETOM BIIMSHUS HA OKPY’KAIOIIYIO CPEAY, BO3SMOKHBIX
r7100aTbHBIX TIOCIIEICTBHHA.

MeTaHpeIlMeTHI)Ie PE3yabTaTbl

B pesynbrare ocBOCHUS MPOrpaMMBbI IO (PU3HKE HA YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUs
y oOyuaronierocst 0yayT cOopMUPOBaHbEI MeTaNlpeAMeTHbIe Pe3yJbTAThl, BKIIOYAIOIIHE
MO3HABaTEJIbHbIE YHUBEPCAIbHBIC YUCOHbBIC ACHCTBUS, KOMMYHUKATUBHbBIC YHUBEPCAIbHbBIC
yueOHbIe ACUCTBUSI, PETYJIATUBHBIEC YHUBEPCAIbHbBIE YUeOHBIEC JCHCTBUS.

ITo3HaBaTe/IbHBIE yHHBepCcAIbHbIE y4eOHbIe AelicTBUSA

Ba3oBble JJornyeckune a1efcTBUA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKH OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAILIMKA, OCHOBAHUS IS
0000111eHUs U CPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEYUS B pacCMaTpUBaeMbIX (pakTax, JTaHHbBIX
Y HaOJIOJICHUSIX, OTHOCSIINXCS K (PU3NYECKUM SIBIICHHUSM;

BBISIBJIATh IPUYUHHO-CIIEJCTBEHHBIE CBSI3U MPU U3YUEHUU (PU3NUECKUX SBICHUNA U
MIPOIIECCOB, J€NIAaTh BBIBOJIBI C HCITOJIb30BAHHEM JCTyKTHBHBIX U HHIYKTUBHBIX
YMO3aKIIIOYEHUH, BBIABUTaTh FMIIOTE3bl O B3aUMOCBS3SX (PU3NYECKUX BETUYMH;
CaMOCTOSITENTFHO BEIOMPATH CIIOCO0 pelIeHus y4eOHO! (U3NIeCcKOoil 3a1aun
(cpaBHEHUE HECKOJIBKMX BapUaHTOB PEIICHUs, BBIOOP Hanboiee MoAXO0SIIEro C
YYETOM CaMOCTOSITEITEHO BBIJICIICHHBIX KPUTEPUERB).

ba3oBble ucciaenopareabcKue AeiCTBHSA:

HCII0JIb30BaTh BOIPOCHI KaK UCCIIEI0BATENbCKIUI HHCTPYMEHT MTO3HAHMUS;
IMPOBOAUTE IO CaMOCTOATECIIbHO COCTABJICHHOMY ITJIaHY OIIBIT, HECJIOXHEIN
bu3nYECKU IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeIOBaHIE (PHU3UIECKOTO SIBICHUS;
OLIEHMBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(POPMAIIHIO, TOTYYEHHYIO B X0/I€
MCCIIE0BAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENbHO (HOPMYIHUPOBATH 000OIIEHHS M BBIBOJIBI IT0 PE3YJIbTaTaM
MIPOBEJICHHOTO HAOJIO/ICHUS, OTIBITA, UCCIICTOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalbHENIIee pa3BUTHE (PU3HUECKUX MPOIIECCOB, a
TaK)Ke BBIJIBUTATh MPEINOI0KEHUS 00 UX PAa3BUTUHU B HOBBIX YCIOBHUSAX U
KOHTEKCTaxX.

PabGora ¢ unopmanmeii:



e IIPUMEHATH PA3INYHBIC METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI ITPU TIOUCKE U 0TOOpE
UH(OPMALIUY WK TaHHBIX C YYETOM IMPeI0KEHHON yueOHo# (pusnueckolt 3a1au;

e AHAJTM3HPOBATH, CHCTEMATHU3NUPOBATh U HHTEPIPETUPOBATH HH(POPMAIIHIO
pa3IMYHBIX BUAOB U (POPM IPEICTABICHUS;

e CaMOCTOSTEJIFHO BBIOMPATh ONTHMAIBHYIO ()OPMY MPEACTaBICHHU HHPOPMAIHH 1
WITIOCTPUPOBATH PeIIaeMble 3a/1a4i HECTIOKHBIMU CXEMaMH, TarpaMMaMu, HHOM
rpaduKol U UX KOMOMHAITUSIMH.

KoMMyHHMKAaTHBHBbIE YHHUBEPCAJIbHbIE y4eOHbIe JeiiCTBUSA:

e B X0j€ 00CYXIIeHUsI yueOHOr0 MaTepuana, pe3yJIbTaToB JIa0OPaTOPHBIX padoOT U
IPOCKTOB 33]1aBaTh BOIPOCHI MO CYIIECTBY 00CYKIa€MON TEMbI U BBICKA3bIBATh
WJIed, HalleJICHHBIE Ha PEIICHHE 3a7auil U MOJIep)KaHue OIaroxenaTeIbHOCTH
o01eHus;

e COIOCTAaBIISITH CBOM CYXKICHHS C CYKJICHHSIMH JPYTUX yYACTHUKOB JHAIIOTA,
00OHApYKUBATh Pa3IMYME U CXOJCTBO MO3UIINN;

e BBIpAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMUCbMCHHBIX TCKCTAX;

e IyOJMYHO MPECTABIATH PE3YIbTAThI BHITOJIHEHHOTO (PU3NYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIEIOBAaHMS, TIPOCKTA);

e TIOHMMATh M UCIIOJIH30BATH IIPEUMYIICCTBA KOMaHIHON U WHAUBUIYAIBHOW PabOTHI
IIPY PEUICHUN KOHKPETHON (PU3MUECKON MPOOIEMBI;

e TPUHHUMATh IIEJH COBMECTHOMU JCATEIBHOCTH, OPraHU30BBIBATh JICHCTBUS TI0 €€
JOCTHKEHUIO: PaCIPEACIISTh POJIH, 00CYKAATh MPOLECCH H PE3YIIbTATHI
COBMECTHOM paboThl, 00001aTh MHEHHS HECKOJILKUX JTFOJICH;

e BBITIOJHSTH CBOKO YacTh Pa0OTHI, IOCTUTAsI KAYECTBEHHOTO PE3yJIbTaTa M0 CBOEMY
HAIPaBJICHUIO U KOOPJMHUPYSI CBOU JCUCTBUS C APYTUMH WICHAMH KOMaHIbI,

e OIICHMBATH KAYECTBO CBOETO BKJI/Ia B OOIIUI MPOIYKT MO KPUTEPHSIM,
CaMOCTOSITENILHO C(HOPMYITUPOBAHHBIM YUACTHUKAMHU B3aUMO/ICHCTBHSI.

PeryisiTuBHbIe YHHBepPCaJbHbIEe yUeOHbIe JAeiicTBUS
Camoopranu3anmusi:

e BBISBIIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOMHUX IS
peueHust pU3NYECKUX 3HaAHUH;

e OPHEHTHPOBATHCS B PA3IUYHBIX [TOAX0/1aX MPUHATHS pEeLIeHUH (MHAUBUIyaJIbHOE,
IIPUHSTHE PELLIEHUS B TPYIIIE, IPUHATHE PELIEHUN IPYIIION);

e CAMOCTOSATEIBHO COCTABIATH AITOPUTM PEIIECHUS PU3NUECKON 3a/1auyl WU TJIaHa
UCCIIEIOBAaHMS C YYETOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh MpeajiaraeéMble BapUaHThl PEILICHUHN;

e JIeJIaTh BBIOODP U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

C&MOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJJIEKT:

e JaBaTh AJICKBATHYIO OLICHKY CUTYallUH U NpeJiaraTh IUIaH €€ N3MEHEHNS;

e OOBACHATH MPUUYUHBI TOCTUKEHUS (HEJOCTHKEHUS) PE3yIbTaTOB AESTEIbHOCTH,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHUTb KOPPEKTUBBI B A€ATEIBHOCTD (B TOM YHCJIE B XOJ1 BBIIIOJHEHUS
(U3UYECKOro UCCIIE0BAaHUS WU POEKTA) HA OCHOBE HOBBIX OOCTOSTENLCTB,
MU3MEHUBIIUXCS CUTYaIMi, YCTAHOBJICHHBIX OIMIMOOK, BO3HUKIIUX TPYIHOCTEH;



e OLICHUBATH COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIIOBUAM;

e CTaBUTH ceOd HAa MECTO APYrOro YeJIOBEKA B XOJI€ CIOPA WU TUCKYCCUU Ha
Hay4HYIO TEMY, IOHUMAaTb MOTUBbI, HAMEPEHHUS U JIOTUKY IPYroro;

e TMPHU3HABATh CBOE IIPABO HA OLIMOKY MPH peleHu: (PU3NMUECKUX 3a7a4 WU B
YTBEPXKIACHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO APYIOro.

IIpeanMeTHBIE pe3yabTAThI

7-1 KJIace

K xoHI1ly 00yueHus B 7-m kJiacce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYJAIOUINXCS YMEHH:

e HCIOJb30BaTh MOHATUSA: (U3NYECKUE U XUMUYECKHUE SIBICHUS, HA0JI0/ICHUE,
9KCIIEPUMEHT, MOJI€TIb, TUTIOTE3a, SAMHUIIBI (PU3NYECKUX BETUYHH, aTOM,
MOJIEKYJIa, arperaTHble COCTOSHUSI BELLIECTBA (TBEPAOE, )KUIKOE, ra3000pa3Hoe),
MEXaHUYECKOE JIBM)KEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJIUHENHOE),
TPACKTOPHSI, pAaBHOACHUCTBYIOMIAS cuiia, nedopmanus (yrpyras, TUIaCTUIecKast),
HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznmuuath sBIeHus (MU dy3usi, TEIUIOBOE ABMKECHHE YaCTHI] BELIECTBA,
paBHOMEPHOE JIBU)KEHHE, HEPABHOMEPHOE JIBU)KEHHE, UHEPLUs, B3aUMOICHCTBUE
T€JI, PABHOBECHE TBEPJBIX TEJI C 3aKPEINICHHON OChIO BpallleHUs, Iiepeiaya
JABJICHUS TBEPJBIMH TEJIaMH, KHUJIKOCTSIMH U Ta3aMH, aTMOC(EpHOE JaBJICHUE,
MJIaBaHUE TeJ, MPEBPALICHUS MEXaHUYECKON SHEPTUU) MO ONMUCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JaHHOE
¢du3uueckoe BICHUE;

e pacmo3HaBaTh MPOSBIECHUE U3YUECHHBIX (DU3UYECKUX SBICHUN B OKPYKAIOIIIEM
MUpE, B TOM 4yHclie (U3NUECKre SIBJICHHS B MPUPOJIE: MPUMEPHI ABHKEHUS C
Ppa3IMYHBIMU CKOPOCTSMHU B )KMUBOUM M HEXKMBOW MPUPOJIE, AEHCTBUE CUIIbI TPEHUS B
MPUPOJIC U TEXHUKE, BIMSHIE aTMOC(EPHOTO IaBIECHUS Ha )KUBOM OpPTaHU3M,
IUIaBaHKUE PbIO, phIUary B TeJ€ YeI0BEKa, IPU 3TOM NEPEBOIUTH IPAKTHUECKYIO
3a/1a4y B yueOHYI0, BEIETSATh CYIIECTBEHHBIE CBOMCTBA (TPU3HAKK) (PU3UUECKUX
SIBIICHUIA;

e OIKCHIBATh U3yUEHHBIE CBOMCTBA TeN U (PU3HUECKUE SIBICHUS, UCTIONb3YSI
¢uznueckue BeNUYuHBI (Macca, 00beM, INIOTHOCTh BEIIECTBA, BPEMs], TyTh,
CKOpOCTb, CPEIIHSISl CKOPOCTh, CHJIAa YIIPYTOCTH, CHJIA TSKECTH, BEC TEJIA, CHIIA
TpEHUs, JaBJICHUE (TBEPIOTO TeNa, KUIKOCTH, T'a3a), BBITAJKABAKOLIAs CUJIa,
MeXaHU4YecKasi paboTa, MOIIHOCTb, IJIEY0 CHIIbI, MOMEHT CHJIBI, KO3 PHUITHEHT
MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KHHETUYECKAs! U TOTEHIHAJIbHASL SHEPTUs), IPU
OTHMCAHUU TTPABUIIHO TPAKTOBATh PU3NYECKUIN CMBICI UCIIONIb3YEMbIX BEJTMYUH, UX
0003HaYeHHSI U eMHUIIBI PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYIO BETMYHUHY C IPYTHMH BETHYHHAMHU, CTPOUTH
rpauKu U3y4YEeHHBIX 3aBUCUMOCTEN (PHU3NYECKUX BEITUYHH;

e XapaKTepU30BaTh CBOMCTBA Tel, PU3NYECKUE SIBICHUS U TIPOIECCHI, HCTIONB3YSI
MpaBUJIa CIIOXKEHUS CUJI (BIOJIb OJTHOW MPAMOiL), 3akoH ['yka, 3akoH [lackais,
3aK0H ApXHMe[a, MPaBUIIO PaBHOBECHs phldara (0J0Ka), «30JI0TOE MPABUIIO»
MEXaHUKH, 3aKOH COXPAaHEHUsI MEXaHUYECKON SHEPTUH, IIPU ITOM J1aBATh
CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHIECKOE
BBIPA)KCHMUE;



OOBSICHATH (PU3NUECKUE SIBICHUS, IPOLIECCHI U CBOMCTBA TEJ, B TOM YUCIIE U B
KOHTEKCTE CUTYallUi IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbIABIIATD
NPUYMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTH O0BbSICHEHHE U3 1—2 JOrMYECKHX ILIaroB C
OTopoii Ha 1-2 U3yYEHHBIX CBOWCTBA (PU3MUECKUX SBICHUN, PU3NUECKUX 3aKOHA
VI 3aKOHOMEPHOCTH;

pemaTh pacyeTHbIe 3a/1a4i B 1—2 AeWCTBUS, UCIIOJB3YsI 3aKOHBI U (POPMYIIHI,
CBsI3bIBaIOIME (PU3UUECKUE BEIMYHUHBL: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a41
3aIMMCBIBATh KPATKOE YCIIOBHE, TOJCTABIATH (PU3MYECKHE BETMYMHBI B (POPMYJIIBI U
IIPOBOJUTH PacyeThbl, HAXOAUTh CIPABOYHBIE JaHHbIE, HEOOXOAUMBIE I PELICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYCHHOH (PU3UUYECKON BEIMUHUHEI;

pacro3HaBaTh [IPOOJIEMbl, KOTOPbIE MOXHO PELIUTh IPU MOMOLIH (PU3HUECKUX
METO/IOB, B OIIMCAaHUU UCCIIEJOBAHUS BBIICIATH [IPOBEPSEMOE IIPEANIOIOKEHHE
(runotesy), pa3au4aTh U UHTEPIIPETUPOBATH ITOJIYYEHHBIN pe3ybTaT, HAXOAUTh
OIIMOKH B XOJI€ OTIBITA, IEaTh BBIBOAKI 110 €T0 PE3yJIbTaTaM;

IIPOBOJIUTH ONBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SBICHUN WIN (PU3NUECKUX
CBOMCTB TeJ: (hOPMYIUPOBATH IPOBEPSEMbIE ITPEATIONOKEHHS, COOUpaTh
YCTAHOBKY M3 IPEJIOKEHHOI0 000PY/J0BaHUs, 3alIMChIBATh XO/1 OIbITA U
(bopMyIupOBaTh BBIBOJIBI;

BBINOJIHATH MPsIMbIE U3MEPEHUsI PACCTOSIHUSA, BPEMEHH, MacChl TeJa, 00beMa, CUJIbI
U TEMIIEpaTyphl C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LIM(PPOBBIX IPUOOPOB,
3aIllMCBIBATh IOKA3aHUS MPUOOPOB C yUETOM 3a/1aHHON aOCOIFOTHON NOTPEIIHOCTH
U3MEPEHHUI;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTU OJHON (PM3NYECKOI BETMUMHBI OT APYIOH C
HCITOJIb30BAHUEM IIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO
JBIKYILIETOCS TeJIa OT BPEMEHM JIBUYKEHUS TEJIa, CUIIbI TPEHUSI CKOJIbXKEHUSI OT
Beca TeJla, kKauecTBa 00pabOTKU MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CUJIbI TPEHUS
OT IUIOIIAH CONTPUKOCHOBEHUS TEJ, CUJIbI YIIPYTOCTH OT YIUIMHEHUS IPYKUHBI,
BBITAJIKUBAIOIIEH CHJIBI OT 00beMa MOrPy>KEHHON YacTH TeJla U OT INIOTHOCTH
KHUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT IIyOUHBI, Ha KOTOPYIO
MOTPYXKEHO TEJNO, YCIOBUMN IIJIaBaHUs TeJl, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBAaTh B IJIAHUPOBAHUU YUeOHOIO HCCIIeI0BaHNs, COOMpATh YCTAHOBKY U
BBITNOJIHATh U3MEPEHHUS, CIETYsI IPEATIOKEHHOMY IUIaHy, (PUKCUPOBATH PE3YJIbTaTh
MOJYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJTMUMH B BUJIE MPEJIOKEHHBIX TaOJIUI U
rpaduKoB, JeaTh BHIBOJIBI 110 pe3yIbTaTaM HUCCIIEIOBAHMUS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BETMYMH (TIJIOTHOCTh BEIIECTBA
JKUJKOCTH ¥ TBEPAOIO TEJa, CUJIA TPEHUS CKOJIBXKEHUS, JaBICHUE BO3yXa,
BBITAJIKMBAOIIAs CWJIA, JEHCTBYIOIIAs HA IIOTPY>KEHHOE B JKUJKOCTb TEJIO,

KO3 (UIIMEHT MOJE3HOTO AEHCTBUS MPOCTHIX MEXAHU3MOB), CIELysI
NPEeI0KEHHON MHCTPYKIUH: TIPH BBITOJTHEHUN U3MEPEHUN COOMpaTh
SKCHEPUMEHTAIBHYIO YCTAHOBKY W BBIYMCIIITh 3HAYEHUE UCKOMOM BEJTUYMHBI;
co0Jr01aTh MpaBuiIa TEXHUKH O€30MaCHOCTH MU paboTe ¢ 1a00opaTOpHbIM
000pyI0BaHHEM;

yKa3bIBaTh MPUHIMIIBI IEHCTBUS TPUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAOIINECS COCY Ibl, 0apOMETp, pblyar, MOIBUKHBIN
Y HETIO/IBHKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTh;

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB € OMOPOH HA UX ONMMCAHUA (B TOM YHCJIE: IOJIIUITHUKH, YCTPOHCTBO
BOJIONIPOBOAA, TUAPABIMYECKUI IPECC, MAHOMETP, BBICOTOMED, IMOPIIHEBOM HACOC,
apeoMeTp), UCIIOJb3Ys 3HAHUS O CBOMCTBAX (DU3MUYECKUX SIBICHUI U HEOOXOIUMBIE
(bu3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;



e TPUBOAWTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O MPUMEPaX) MPAKTHIECKOTO
UCTIOJIb30BaHUs (PM3MUECKUX 3HAHUI B MTOBCETHEBHOM KU3HU JJI 00eCTIeUCHUS
0€30MacHOCTH P OOPAIIEHUH C TPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH,
COXPAHEHUS 3I0POBbS U COOJTFOICHUS HOPM YKOJIOTUYECKOTO TTOBEJICHUS B
OKPYIKaIOIIEH cpene;

e OCYIIECTBJIATH OTOOP HCTOYHUKOB MH(OPMAIIMK B UHTEPHETE B COOTBETCTBUH C
3aJIaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE UMEIOIIMNXCS 3HAHUHU U ITyTeM
CPaBHEHHSI PA3JIMYHBIX UCTOYHUKOB BBIICIATH HH(POPMAIIHIO, KOTOPAS SBIISETCS
MIPOTHBOPEUUBOM MIJIM MOXKET OBITh HEJIOCTOBEPHOM;

e HCIMOJB30BATh MPU BBIMOJIHCHUN YUCOHBIX 3a/IaHUN HAYYHO-TTOMYJISIPHYIO
TUTEPATYpy (PU3NUECKOTO COACPIKAHUSI, CIIPABOYHBIC MaTEPHAIIbl, PECYPChI CETH
WuTepHer, BIaeTh IpUeMaMu KOHCTICKTUPOBAHUS TEKCTA, IPEOOPA30BAHHUS
uH(pOpMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

e CO3JaBaTh COOCTBEHHBIC KPAaTKHUE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—
3 ucTouyHUKOB UHGOpMaIUU GU3NYECKOTO COACPKAHUS, B TOM UUCIE MyOIUIHO
JenaTh KpaTKUe COOOIIEHUS O PEe3yJIbTaTax MPOCKTOB MM YYEOHBIX
WCCJICIOBAHHM, TTPH 3TOM IPaMOTHO MCIIOJIb30BaTh U3YUCHHBIN MOHATUIHBIN
anmapar Kypca (GU3MKH, CONPOBOXK/IATh BBICTYIUICHUE TIPE3CHTAIINCH;

e TpU BBHINOJHEHUH YUEOHBIX MPOEKTOB U UCCIIEIOBAHUI pacipenesiTh 00s13aHHOCTH
B I'PYIINE B COOTBETCTBUHU C MOCTaBICHHBIMH 33J]a4aMH, CJICIUTh 32 BHIOJTHEHUEM
IIaHa JEWCTBHI, aJleKBaTHO OLIEHMBAThL COOCTBEHHBIN BKJIAaJ B A€ITEILHOCTE
TPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBas MHCHUE
OKPYKAIOIIHX.

8-ii ki1ace

K o1y o0yuenus B 8-m ki1acce npemMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y 0OYUAIOLINXCS YMEHUH:

e HCIIOJIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSTHUS BEIIECTBA, KPUCTAJUTMYECKUE U aMmop(HBIE Tena,
HACBIIICHHBIA U HEHACBIIIEHHBIN Map, BJIaXKHOCTh BO3/1yXa, TEMIIEpaTypa,
BHYTPEHHSIS SHEPTHUs, TEIIOBOW IBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsi,
ANEKTPUUECKOE T0JIE€, IPOBOJIHUKH U TUDJIEKTPUKH, IIOCTOSIHHBIN JIEKTPUYECKUI
TOK, MAarHUTHOE II0JIC;

e pa3nIMyYaTh SBJICHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIUIONEpeiaya, TETIOBOE
paBHOBECHE, CMAaUMBAaHUE, KAMMJUISIPHBIC SIBJICHUSI, HCTIApEHUE, KOHASH AU,
MJIaBJI€HUE, KpUCTAIUIM3als (OTBEp/IEBaHNE), KUIIEHUE, TeIIoNepeiaya
(TEenIONpPOBOIHOCTh, KOHBEKIIMS, U3JTYYEHHUE), FIEKTPU3ALIHS TEJ, B3AUMOICHCTBHE
3apsA0B, AEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE
MAarHMuTOB, ICMICTBHE MAarHUTHOIO MOJISI HA TPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHast
WHIYKIHKS) IO ONKUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UUIECKOE SBIICHUE;

e pacrmo3HaBaTh MPOSBICHUE U3YUYCHHBIX (PH3UUECKUX SBICHUI B OKPYKAIOIIEM
MHUpE, B TOM yucie GU3NUECKUE SIBJICHUS B PUPOJIC: TIOBEPXHOCTHOE HATSHKEHUE U
KaMWUISPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI B IpUpoAe, u3nydeHue ConHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHEra,
AIIEKTPUYECKUE SIBICHUS B aTMOc]epe, SNEKTPUIECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3eMJId, Apeid MOI0COB, POJIb MATHUTHOTO TIOJIS JIJISl YKU3HU Ha



3emiie, MOJSIPHOE CUSHUE, IIPU 3TOM IIEPEBOJUTH IIPAKTUYECKYIO 3aJa4y B
y4eOHYI0, BBIJICIAT CYIIECTBEHHBIC CBOMCTBA (MTPU3HAKN) (U3HUECKUX SIBJICHUN;
OIMCBIBATh U3yUYCHHBIE CBOMCTBA TE U (PU3UUYECKUE SBICHHUS, UCIIONIb3YS
¢du3nveckre BEMYUHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTHsl, KOJIMYECTBO TETUIOTHI,
yZAeIbHas TEIUNIOEMKOCTh BELIECTBA, yAEIbHAs TEIUIOTA IIJIaBJICHHUS, yeIbHAas

TEIUIOTa NapooOpa30BaHus, yeIbHas TEIUIOTa CrOPAaHUs TOIUINBA, KO PUITEHT
II0JIE3HOTO ACUCTBHS TEIUIOBOM MAIlIMHBI, OTHOCUTEIbHAS BIa)KHOCTh BO3AYX4,
NEKTPUYECKUI 3aps]l, CUIIA TOKA, SJIEKTPUYECKOE HAIPSKEHNE, COITPOTUBIICHUE
IPOBOJIHUKA, y/I€IbHOE CONPOTUBIICHNE BEILECTBA, pab0Ta U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), IPH OMMCAHUH MTPABUIBHO TPAKTOBATH (PU3NYECKUNA CMBICIT
UCIIOJIb3YEMBbIX BEJIMUMH, 0003HAYEHUS U €JMHULbI (PU3NYECKUX BEJIMYHH,
HaXOJIUTh (POPMYIIbI, CBA3BIBAIOIINE TAaHHYIO (DU3NYECKYIO BEIUYHHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH IPahUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHHS U TPOIECCHI, HCIIONIB3YS
OCHOBHBIE ITOJIOKEHHSI MOJIEKYJIIPHO-KHHETUYECKON TEOPUU CTPOCHHUS BELLIECTBA,
IIPUHLMII CYTIEPIIO3UIINY T10JIEH (HAa KAYECTBEHHOM YPOBHE), 3aKOH COXPAHEHUS
3apsza, 3akoH OMa [JI ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHus
SHEPTHUH, IPH STOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATH €TO
MaTEMaTHYECKOE BBIPAXKCHHUE;

OOBSICHATH (PM3UUECKUE TIPOLIECCHI 1 CBOMCTBA TEIl, B TOM YHCIIE U B KOHTEKCTE
CUTyalUl IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIIATH IPUYMHHO-
CJIEICTBEHHBIE CBSA3H, CTPOUTH O0BSICHEHUE U3 1—2 JIOrMUECKUX IL1aroB ¢ OOpoi Ha
1-2 n3y4eHHBIX cBOIMCTBA GU3NYECKUX SIBICHUH, (PU3NUECKUX 3aKOHOB UJIH
3aKOHOMEPHOCTEN;

pelaTh pacueTHbIE 3a/1a4i B 2—3 AeWCTBUS, UCIOJIb3YsI 3aKOHBI U (POPMYIIbI,
CBs3bIBatOIME (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHAJIW3a YCJIOBUS 33/1a4H
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HENOCTATOK JAHHBIX NIl PELICHUS
3a/1a4M, BIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE JIJISl €€ PEIICHNUs,
IPOBOJUTH PacyeThl U CPABHUBATH MOJyYEHHOE 3HauUeHHe (PU3MUECKON BEITUYHHbI
C U3BECTHBIMM JJaHHBIMU;

pacro3HaBaTh poOJIeMbl, KOTOPbIE MOXHO PEIIUTh MPHU MOMOLIH (PU3NYECKUX
METO/I0B, UCIIOJb3Ysl OIIMCAHUE UCCIIEI0BAHHUS, BBIJIEIATh IIPOBEPSIEMOE
IIPEATNOIIOKEHNUE, OLIEHUBATH IPABUIIBHOCTD MOPSAKA IIPOBEIACHUS UCCIIEIOBAHNUS,
JieNaTh BBIBOJBI;

MIPOBOJIUTH ONBITHI IO HAOTIOAEHUIO (PU3UUECKUX SBICHUN WIN (PU3NUECKUX
CBOMCTB TeJ (KallWJUIIPHBIE SIBJICHUS, 3aBUCUMOCTD JaBJICHUS BO3/1yXa OT €ro
o0beMa, TeMIepaTyphbl, CKOPOCTH MPOLIECCa OCTHIBAHUS U HarpeBaHUs MIPH
W3JIyYECHHUH OT IIBETA U3Tydaroniei (IorJIonarmiieil) TIOBEpXHOCTH, CKOPOCTh
UCIIapEeHUs BOJBI OT TEMIIEPATYPBI )KUAKOCTU U IUIOLIAAHN €€ IIOBEPXHOCTH,
ANEKTPHU3ALHNsS TEJI U B3aUMOJICHCTBHE dJIEKTPUUECKUX 3aPsAJI0B, B3AUMOICHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yallM3allis MarHUTHBIX M0JIEH IOCTOSIHHBIX MAarHUTOB,
JIEMCTBHSI MATHUTHOTO T10JIS1 HA IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOWCTBA 3JIEKTPOJIBUTATEISI TIOCTOSIHHOTO TOKA): (hOpMyIMpOBaTh MPOBEPsIEMbIE
MPEIOJIOKEHNS, COOMpaTh YCTAHOBKY U3 MPENI0KEHHOTO0 000pYyJ0BaHMUS,
OTHCHIBATH XOJ1 OTIBITAa U (POPMYJIUPOBATH BHIBOJIBI;

BBIITOJIHATH IIPSIMbIE H3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIIBHON BIIAXKHOCTH
BO3/1yXa, CUJIbl TOKA, HANPSDKEHUS C MCTIOIb30BAHNEM aHAIOTOBBIX IPHUOOPOB U
JATYUKOB (PU3NUECKUX BEIMYMH, CPABHUBAThH PE3YJIbTAaThl U3BMEPEHHH C yUeTOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH;



e IIPOBOJUTH MCCJIEIOBAHNE 3aBUCMOCTH OJTHOM (hU3HUYECKON BEIIMYMHBI OT APYTroH ¢
UCTIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTh CONIPOTHUBIICHHS ITPOBOIHUKA
OT €ro JUIMHBI, IUIOILAAN ONIEPEYHOI0 CEYEHUS U YJeIbHOTO CONPOTHBIICHUS
BEIIIECTBA MMPOBOJIHUKA, CHJIBI TOKA, UAYILETro Yepe3 MPOBOJIHUK, OT HAMPSDKEHHS Ha
IIPOBOJIHUKE, UCCIIE0OBAHUE M10CIIEI0BATEIBHOIO U N1apAJUIEIbHOTO COeIMHEHUN
IIPOBOTHHUKOB): TUIAHUPOBATH UCCIIEIOBAHUE, COOMPATh YCTAHOBKY U BBIITOTHSATH
U3MEpEeHus, ciaelysl peI0KEeHHOMY IIJIaHy, (PUKCUPOBATh Pe3yJIbTaThl
MOJIyYSHHOH 3aBHCHUMOCTH B BHJIE TaOJIHUI ¥ TPpaUKOB, EJIaTh BHIBOJIBI 11O
pe3yJbTaTaM MCCIEJOBAHNUS;

e TPOBOJUTH KOCBEHHBIC U3MEPEHUS (PU3MUECKUX BEIUYHMH (YIE/IbHAS TEIIIOEMKOCTh
BEILIECTBA, CONPOTUBJICHNE MIPOBOJHUKA, PA0OTa U MOLIHOCTh 3JIEKTPUYECKOTO
TOKa): TUIAaHUPOBATh U3MEPEHUsI, COOUPATh HIKCIIEPUMEHTAIBHYIO YCTAaHOBKY,
cllefysl IPeAsIOKEHHON UHCTPYKIUH, U BBIYUCIISTh 3HAYCHUE BEJINUMHBI,

e COOIIONATH MPaBUIIa TEXHUKU 0€30IacHOCTH IpH padboTe ¢ 1abopaTOpHBIM
000py10BaHUEM;

e XapaKTEpU30BaTh MPHHIIHUIIEI JCHCTBUS H3yYCHHBIX IPUOOPOB M TEXHUIECKUX
YCTPOMICTB € ONOPOH Ha MX ONUCAaHUA (B TOM YHCIIE: CUCTEMA OTOIICHHSI JOMOB,
TUTPOMETP, MapoBasi TypOUHA, aMIIEPMETP, BOJIETMETP, CUCTUHK DIICKTPUIECKOH
SHEPI'uH, JIEKTPOOCBETUTEIbHbIE TPHUOOPHI, HArPEBATENIbHBIE JIEKTPOIPUOOPHI
(IprMeEpBI), HIEKTPHUECKUE MTPEIOXPAHUTEIH, SITEKTPOMATrHUT, SJIEKTPOIBUTATEIb
IOCTOSIHHOT'O TOKa), MCII0JIb3Ys 3HAHUS O CBOMCTBaX (pu3nuecKux sBJICHUHN U
HE0O0X0IMMBbIe (PU3UIECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IIPOCTHIE TEXHUUYECKHE YCTPONUCTBA U U3MEPUTEIIbHBIE IPUOOPHI 110
CXeMaM M CXeMaTHYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETP, TEPMOC,
HICUXPOMETP, TUTPOMETP, JIBUTATENIb BHYTPEHHETO CTOPaHHUs], SJIEKTPOCKOII,
peocTar), COCTaBIATh CXEMBI SJIEKTPUIECKUX LENeH ¢ TI0CIeJOBATEIbHBIM U
napaielibHbIM COeMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYCHMUS
AJIEMEHTOB JJIEKTPUYECKUX LIEIEH;

e TPHUBOJUTH MPUMEPHI (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUIECKOTO
UCTIOIB30BaHUS (PU3NUECKUX 3HAHUH B MIOBCETHEBHOW YKU3HU IJIs1 00ECTICUCHUS
0€30I1acCHOCTH ITpU 00pAIIEHUH ¢ TPUOOpaMHU U TEXHUYECKUMHU YCTPOHCTBaMH,
COXpaHEHHS 3JI0POBbsSI U COOJTIOJICHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B
OKpYKarollleu cpere;

e OCYUIIECTBIISTH MOUCK HHPOpMAINU (HUZUIECKOTO COIEPKaHMsI B UHTEpHETE, HA
OCHOBE MMEIOIINXCSI 3HAHUHN U ITyTeM CpPaBHEHMS JIOMIOJHUTEIbHBIX HCTOYHHUKOB
BBIJICNIATH MHPOPMAIIUIO, KOTOpAs SIBIISIETCS TPOTUBOPEUNBOM MITH MOXKET OBITh
HEJIOCTOBEPHOU;

e HCIIOJB30BATh MPH BHIMOJIHEHUH YUEOHBIX 33JaHUH HAYIHO-TIOMYJISIPHYIO
auTeparypy pusnueckoro cojepikaHus, CipaBOYHbIE MaTepUAIIbl, PECYpPChI CETH
WHTepHeT, BIajeTh MprueMaMH KOHCTIEKTHPOBAHUS TEKCTa, MPE0Opa3OBaHUS
UH(OPMALIUU U3 OHOI 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPaTKUE YCTHBIE COOO0IIEeHUs, 00001as
UH(POPMAIIHIO U3 HECKOJIBKUX UCTOUHUKOB (PU3UUECKOTO COJIEPKAHHs, B TOM YHCIIE
MyOJIMYHO TIPE/ICTABIATH PE3yJIbTaThl POSKTHOM MITH UCCIIEI0BATEIBCKON
JeSITebHOCTH, IPU 3TOM I'PaMOTHO MCIOJIb30BATh U3yUYSHHBIN MOHATUHHBIN
ammapar Kypca GU3uKH, COIPOBOXK/IATh BRICTYIUICHUE MTPE3CHTAIINECH;

e IIPH BHINIOJIHEHUH YUEOHBIX IPOEKTOB U MCCIETOBAHUN (PU3UUECKUX MTPOLIECCOB
pacrpenensaTs 00s3aHHOCTH B TPYIINIE B COOTBETCTBHH C TIOCTABJICHHBIMHU
3aJauaMu, CICTUTh 3a BHIMOJIHEHUEM IUIaHa JIEHCTBUI U KOPPEKTUPOBATH €TO0,
a/IEKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIAJl B 1€ATEILHOCTh TPYIIIbI, BBICTPAUBATh



KOMMYHHUKaTHBHOE B3aUMO/ICHCTBHUE, IPOSIBIISS TOTOBHOCTH pa3peiaTh
KOH(JIUKTHI.

9-i1 KiIacce

K xoH1y 00yuenus B 9-m ki1acce npeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y OOYHAIOUINXCS YMEHUN:

e HCIOJb30BaTh MOHATHUSA: CUCTEMA OTCUETA, MaTepUalIbHAsl TOUKA, TPAEKTOPHUSI,
OTHOCHUTEJIBHOCTh MEXaHMUECKOr0 JBIKEHUS, Nedopmanus (ynpyras,
IUIACTUYECKAs ), TPEHHUE, HIEHTPOCTPEMUTENIBHOE YCKOPEHHUE, HEBECOMOCTb U
Heperpy3Ku, LEHTP TSHKECTH, a0COIOTHO TBEPAOE TEJIO, LIEHTP TSKECTH TBEPIOTO
TeJa, paBHOBECHE, MEXaHUYECKHE KOJICOAHUs M BOJIHBI, 3BYK, HH(PPaA3BYK U
YJIBTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH, CBET,
OIU30PYKOCTh M JAIbHO30PKOCTH, CIIEKTPHI UCITyCKAaHUs M MOTJIOMICHUS, albda-,
Oera- 1 raMMa-U3IIyuyeHHsl, U30TOIbI, sAepHAst SHEPTeTHKA;

e pasnuyarh ABJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE ABUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHUE, CBOOOAHOE MajicHNe Tel,
PaBHOMEPHOE JIBUKEHHE 110 OKPYKHOCTH, B3aUMOJICHICTBUE TEJI, PEAKTUBHOE
JBIDKEHUE, KosebaTeabHOe IBUKEHUE (3aTyXalolMe U BhIHYKACHHbIE KOJIeOaHus),
pEe30HaHC, BOJIHOBOE JIBUJKEHUE, OTPAKEHUE 3BYKa, IPSIMOJIIMHENHOE
pacrpocTpaHeHHe, OTpaXXKeHHE U NPEIOMIICHUE CBETA, MIOJIHOE BHYTPEHHEE
OTpaXEHHE CBETA, Pa3JI0’KEHUE OEJIOr0 CBETA B CIIEKTP U CIIOKEHUE CIIEKTPATbHBIX
I[BETOB, IUCIIEPCHSI CBETA, €CTECTBEHHAs paInOAKTUBHOCTb, BOSHUKHOBEHHE
JIMHENYaTOr0 CIEKTPa U3IYyYEHHUs) 10 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA
OCHOBE OIBITOB, IEMOHCTPUPYIOLIHMX JaHHOE (PU3NUECKOE SBIICHUE;

e pacno3HaBaTh NPOSBICHHE N3YUYCHHBIX PU3NUECKUX SBJICHUI B OKpPY’KaIOILIEM MHUpE
(B ToM uHcie puznyecKue sBICHHS B IPUPOJIE: MPHIUBBI U OTIIMBBI, IBIKEHUE
r1aHeT CONHEYHON CUCTEMBI, pEaKTUBHOE ABM)KEHHE KUBBIX OPIaHU3MOB,
BOCIIPUATHE 3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHUE, CEICMUYECKHE BOJIHBI, IIyHAMH,
9XO0, 1IBETA TeJI, ONTUYECKUE SBJICHUS B PUPOJIE, OMOJIOTNYECKOe JeicTBHE
BUAMMOTO, YJIBTPa(UOIETOBOrO U PEHTT€HOBCKOTO M3JIy4Y€HUI, €CTEeCTBEHHBIN
PaAMOaKTUBHBIN (POH, KOCMHUUECKUE JTy4H, paJIMOAKTUBHOE U3TyYEHHE PUPOIHBIX
MUHEPAJIOB, JEHCTBUE PAJMOAKTUBHBIX U3JIy4EHUI HA OPTaHU3M YEJIOBEKA), IIPU
3TOM NEPEBOJUTH MPAKTUYECKYIO 337auy B YU€OHYIO, BBIICNATH CyIlI€CTBEHHBIE
cBOMCTBA (IPU3HAKH) (PU3NUECKUX SIBIICHHIA;

e OIKCHIBaTh U3yYEHHBIE CBOMCTBA TeN U (PU3NUECKUE SABJICHUS, UCTIONb3YsI
¢du3nueckre BeTMYUHBI (CPeAHsS U MTHOBEHHAs! CKOPOCTh TeJa MpU
HEPaBHOMEPHOM JBI)KEHUHU, YCKOPEHHE, IEpEMELIEHHUE, ITyTh, YIIIOBask CKOPOCTb,
CHJIa TPEHMsI, CHJIA YIIPYTOCTH, CHJIa TSHXKECTH, YCKOpEHHe CBOOOIHOTO MaIeHus,
BEC TeJla, UMITYJIbC TeJla, UMITYJIbC CUJIbl, MEXaHWYecKas padoTa U MOLTHOCTb,
NOTEHLIMAIbHAs SHEPT U TENA, OJHATOrO HaJl IOBEPXHOCTHIO 3EMJIH,
NOTEHLMAaIbHAs SHEPT U CKATON MPY>KUHBI, KHHETUYECKasl YHEPTHs, MOTHAS
MeXaHUUeCKasi SHEPTrus, IepHo U YacToTa KojeOaHHi, JJTMHA BOJIHBI, TPOMKOCTb
3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEIOMIICHUS CPE/Ibl), IPU
OTHCAaHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICIT MCIIOJIb3YEMbIX BEIMYHH,
0003HaYeHHSI U €UHUIIBI PU3NYECKUX BEIMYMH, HAXOAUTh (OPMYJIBI,
CBSI3BIBAIOIME TAHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMH BETUYNHAMH, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;



e XapaKkTepHU30BaTh CBOMCTBA TeJl, PU3UUECKUE SIBIECHUS U IIPOLECCHI, UCTIONb3YS
3aKOH COXpPAHEHUs 3HEPTUHU, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIUIT
CYIEPIIO3ULMH CUJI, IPUHIIMIT OTHOCUTENIbHOCTH ["annnes, 3akoHsl HbroToHa,
3aKOH COXpPAHEHMs UMITYJIbCA, 3aKOHBI OTPAYKEHUS U NPEIOMIIEHUS CBETA, 3aKOHBI
COXPaHEHMs 3aps10BOr0 U MACCOBOI'0 YMCEII IIPU SAEPHBIX PEAKLHUAX, IPU ITOM
JIaBaTh CIOBECHYIO ()OPMYIIHPOBKY 3aKOHA U 3aMUCHIBATh €0 MAaTEMaTHUECKOE
BBIPa)KEHHUE;

e 00BACHATH (pU3HUYECKHE MPOLECCHI U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTYyalMi IPAaKTUKO-OPUEHTHPOBAHHOI'O XapaKTepa: BbIABIATh IPUUNHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTHYECKUX IIAroB C OTMIOPOi Ha
2—-3 U3y4YEHHBIX CBOMCTBA (DU3NYECKUX SBIICHUN, (PU3UIECKUX 3aKOHOB WJTU
3aKOHOMEPHOCTEH;

e peIIaTh pacYETHBIC 3a/1a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 YpaBHEHHUI),
UCTIONB3Ys 3aKOHBI M (POPMYJIBI, CBSI3bIBAOIINE (PH3HMUECKUE BETMUMHBI: HA OCHOBE
aHaJIM3a YCJIOBUS 33/1a4M 3allUChIBATh KPAaTKOE YCIOBHE, BBISABIATH HEJOCTAIOIINE
WM U30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE JIIIS
pelIeHHsl, IPOBOJUTH PacyeThl U OLIEHUBATh PEATUCTUYHOCTD [10JTy4E€HHOTO
3HaYeHUS (PU3NIECKON BETUUNHBI;

e pacro3HaBaTh IPOOJIEMbI, KOTOPHIE MOXKHO PELIMTh MPU MOMOLIH (PU3NUECKUX
METO/IOB, UCII0JIb3YsI OIIMCAHUE UCCIIEIOBAHMS, BBIICNIATH [IPOBEPSEMOE
IPENONI0KEHNE, OLIEHNBATh IPaBUIIBHOCTh MOPSIIKA IPOBEIEHUS UCCIIEJOBAHUS,
JIeJ1aTh BbIBOJIbI, UHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOEHUM U ONBITOB;

e IIPOBOJUTH OIBITHI 10 HAOIIOACHUIO (PU3NYECKUX SIBICHUHM WM (PU3NIECKUX
CBOICTB Ten (M3yuyeHHe BTOpOro 3akoHa HploToHa, 3aKOHA COXpaHEHUsI SHEPTUH,
3aBHCUMOCTH TeproJia KojeOaHui Py >KMHHOTO MasiTHUKA OT Macchl rpy3a
YKECTKOCTHU MPYKUHBI U HE3aBUCUMOCTD OT aMILJIUTY bl MaJIbIX KOJICOAHUH,
OpSMOJIMHEHHOE pacrpoCTpaHEHHE CBETA, Pa3IoKeHHe OeIoro CBeTa B CHEKT,
M3Yy4YEeHHE CBOICTB M300pakeHUs B IUIOCKOM 3€pKajie U CBOMCTB U300paykeHus
npeaMera B cobuparolei InH3e, HaOtoJeHUEe CIUTOLIHBIX U JIMHEHUaThIX
CIEKTPOB M3JIyYEHHs1): CAMOCTOSITEILHO COOUPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa 000py0BaHUs, OMKUCHIBATH X0 ONbITAa U €r0 Pe3yJbTaThl, (POPMYIUPOBATH
BBIBO/IBI;

e TIPOBOJAUTH MPU HEOOXOJUMOCTH CEPUIO MPSIMBIX U3MEPEHHH, ONIpeiesiss CpeaHee
3HauEHUE U3MepsieMOl BeIMUNHBI ((POKYCHOE PACCTOSIHHE COOMpAIOLIEeH JIMH3bI),
000CHOBBIBaTh BHIOOD crioco0a u3MepeHus (M3MEpUTENBHOTO proopa);

e TPOBOJUTH UCCIIEJOBAHUE 3aBUCUMOCTEHN (PU3NYECKUX BETUYHH C UCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBUKEHUH 0€3 HayallbHOM CKOPOCTH, Mepuo/ia KoiedaHuil MaTeMaTH4eCcKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTIJla OTPayKEHUS CBETA OT yIUIa NaJcHUs U
yTJia MpeoMJIeHHs OT YIJia MaJeHUs]): IUIaHUPOBaTh HCCIIeI0BaHuE,
CaMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCUPOBATh PE3yJIbTAThI TOJTyUYEeHHON
3aBHCUMOCTH (PM3NYECKUX BEJITMYMH B BUJIE TaOIHIl U IpaUKOB, AeaTh BBIBObI
10 pe3yJIbTaTaM UCCIIEIOBAHNUS;

e TPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJTMUUH (CPEIHSSI CKOPOCTh U
YCKOpEHHUE Telia IPH paBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHUE CBOOOTHOTO
MaJCHUSI, KECTKOCTh MPYXKUHBI, KOOPPUIIMEHT TPEHUSI CKOJIbKEHUS, MEXaHUYEeCKas
paboTa ¥ MOIIHOCTh, YAaCTOTa U MEepHO]] KoJeOaHHi MaTeMaTHYECKOTo U
MPYXUHHOTO MasiTHUKOB, ONITHYECKasi CUJla COOMPAIOIeH JIMH3bI, paJUOAKTUBHBIN
¢oH): mIaHUPOBATH U3MEPEHHSI, COOUPATH IKCIIEPUMEHTABHYIO YCTAHOBKY U
BBINOJIHATh U3MEPEHMSI, CIIEAYs PEAIOKEHHON MHCTPYKIIUH, BEIUUCIIATh 3HAUCHHUE



BEJIMYMHBI U aHAJIM3UPOBATH MOIYUYEHHBIE PE3YyJIbTaThl C YUYETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUM;

e co0O0/aTh MpaBUJia TEXHUKH 0€30IaCHOCTH IpU paboTe ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

e pa3nuyaTh OCHOBHBIE MPU3HAKN U3yUYEHHBIX (PU3NUECKUX MOJIETICH: MaTepuaibHas
TOYKa, a0COIIOTHO TBEPAOE TEJI0, TOUCUHBIH HCTOYHHUK CBETA, Y4, TOHKAs JIMH34,
IJIaHETapHasi MOJIEb aTOMa, HYKJIOHHAs: MOJEJIb aTOMHOTO 51pa;

e XapaKTEpU30BaTh MPHHILHUIIBI JCHCTBUS H3yYCHHBIX TPUOOPOB M TEXHUUECKUX
YCTPOWCTB C OOPOM HA UX ONMUCAHUA (B TOM YHCIIE: CIIUJIOMETP, TaTUYUKH
MI0JIO’KEHUS, PACCTOSIHUS U YCKOPEHUS, PAKETA, IXO0JIOT, OUKH, IEPUCKOII,
doroanmnapar, ONTUYECKHE CBETOBO/IbI, CIIEKTPOCKOII, JO3UMETP, Kamepa
Bunbcona), ucronb3ys 3HaHHUsI O CBOMCTBAX (PU3MUECKUX SBICHUN M HEOOXOAUMBIE
buznyecKkrue 3aKOHOMEPHOCTH;

e HCIHOJb30BaTh CXEMBbI U CXEMATUYHbIE PUCYHKU N3YUEHHBIX TEXHUUECKUX
YCTPOMCTB, U3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPU
pelIeHnH y4eOHO-ITPAKTUUECKUX 3aj]ay, ONITUYECKUE CXEMBI JUIsl IOCTPOESHUS
M300paXeHH B IJIOCKOM 3epKajie U coOuparoIiei TuH3e;

e TPHUBOJUTH MPUMEPHI (HAXOAUTH HH(DOPMAIHIO O TpUMEpax) MPaAKTUIECKOTO
MCIIONIb30BaHUs (PU3MUYECKUX 3HAHUI B MOBCEHEBHOM KU3HU AJi1 00ecreueHUs
0€301MacHOCTH ITpH 00paIeHUH ¢ TPHOOPAMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXPaHEHHUS 3I0POBbS U COOIIOICHUS HOPM SKOJIOTUYECKOTO MTOBEJCHHS B
OKpYXKaroIlel Cpele;

e OCYILIECTBJIATH MOUCK UH(OpMALIUU (PU3HUECKOTO COJEPKAaHUSI B MHTEPHETE,
CaMOCTOSITENILHO (POPMYJIUPYSl TOUCKOBBIHM 3allpOC, HAXOAUTh IIyTH ONPEEIICHUS
JIOCTOBEPHOCTH IMOJy4YeHHOH MH(OpMAIK HA OCHOBE UMEIOLUXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HICTOYHHUKOB;

e HCIIOJIB30BATh MPU BBINOJIHEHUH YUEOHBIX 33JaHUH HAYUYHO-TIOIYJIIPHYIO
JIUTEpaTypy (PU3NUECKOTro CoepKaHus, CIPaBOYHbIE MaTepUalbl, PECYpChl CETH
WHTepHerT, BlageTh NprueMaMH KOHCIIEKTUPOBAaHUS TEKCTa, IpeoOpa3oBaHus
nH(OpMaIUK U3 OJTHON 3HAKOBOW CHCTEMBI B APYTYIO;

e CO3/aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHbIE COOOIIEHHS HA OCHOBE
MH(pOpPMaIIUU U3 HECKOJIBKMX HCTOYHUKOB (PM3UUYECKOTO COAEpKAHUS, TyOIUIHO
IIPEJICTABIISITh PE3YJIBLTATHI IPOEKTHON WIIA UCCIIE0BATENbCKOMN NEATEIbHOCTH, IIPU
ATOM IPaMOTHO HCIIOIb30BaTh U3yYEHHBIN NOHATUIHBINA anmnapar n3y4aeMoro
paszena GU3MKHU U CONTPOBOXKAATH BBICTYIIJICHHUE IPE3EHTALUEH C yUeTOM
0COOEHHOCTEH ayAUTOPUH CBEPCTHUKOB.

TemaTnueckoe MIAHUPOBAHHUE

r
7-1 kjace
Ne HaunmenoBanu | KosmmuecTBo yacoB
n/_ € pa3/ieJioB U DJIeKTpPOHHbIe (LM (ppOBbIE)
TeM Beer | Kontposibbl | [IpaKTHYECKH | gGpasoBaTeabHbIe pecypebl
" lnporpammer |0 e paboThbI e padoThbI

Pasnen 1. ®usuka u ee posib B NO3HAHUHN OKPY/KAIOLIEro MHUpa




Bubmumorexa PI'UC «MOSI
dusnka —
1.1 luavea o ) nikosna» — lesson.academy-
' Y content.myschool.edu.ru/03/0
pupoie 7
DUsHICCKIe dusuka, 7 xiacc, PZI'AOY
1.2 2 1 HITO «Axanemust
BEJIMYUHBI
Munnpocsenienusi Poccuny
EcrecTBenHo-
1.3 | HayuHBIN METOJ 2 1 <>
O3HAHUSA
Uroro no pazaeny 6

Pasnen 2. [lepBoHayaibHbIe CBeIeHHsI 0 CTPOEHHH BelllecTBa

2.1

Ctpoenue
BElIECTBa

<>

2.2

JIBH>KEHHE U
B3aMMO/ICCTBU
€ 4acTHIl
BEIIECTBA

2.3

ArperarHble
COCTOSIHUS
BELIECTBA

Hroro no pazgeny

5

Paznen 3. /IBuxenne

M B3aNMOJIeHCTBHE TeJl

3.1

Mexannueckoe
JIBUOKEHUE

3

3.2

HNuepuus,
macca,
IJIOTHOCTE

33

Cuia. Bumasr
CcHUII

14 1 2

Hroro no pazneny

21

Paznen 4. /laBienune

TBEPAbIX TeJl, )KUAKOCTel U ra3oB

4.1

JlaBieHue.
[Tepenaua
JABJICHUS
TBEPIBIMHU
TeJlaMH,
KHUJTKOCTSIMH U
ra3amu

4.2

JlaBnenue
KUJIKOCTH




43 ATtmocdepHoe 6 <>
JlaBJICHUE
HeicTBue
KHUJIKOCTU U
4.4 |raza Ha 7 2 3 <..>
MOTPY)KEHHOE B
HUX TEJI0
Hroro no pazneny 21
Pasnea 5. PaGora n MomHOCTDH. JHEpIrus
5.1 |Padoran 3 1 <D
MOIIHOCTb
5.2 | Hpoctbic 5 1 <>
MEXaHU3MBbI
53 Mexanunueckast 4 1 1 <>
SHEprus
Hroro no pazgeny 12
[ToBTOpEeHME 3 <>
OBIIEE
KOJIMYECTBO
YACOB I1O 68 4 12
I[MTPOTPAMME
8-i1 ky1ace
KoumnuectBo yacos DJIeKTPOHHbIE
Ne | HaumeHnoBaHme
/ (uudposbie)
T | PA3NCIOB W TEM | Beer | KonTpoabnbi | [IpakTHuecK | ofpazosaTensubie
| MpOrpamMmmbI 0 e padoThl ne padoThI pecypesI
Paznen 1. TensioBble siB1eHUsE
bubmuorexa ®I'UC «Mos
Crpoenue u
1.1 | coicrsa 7 mkona» — lesson.academy-
' content.myschool.edu.ru/03/
BeIIleCTBa
08
TeroBbIe ®usuka, 8 kinacc, PI'AOY
1.2 21 1 5 JIIO «Axagemus
TIPOIIECCHI
MuHnpocsemenus Poccun»
Hroro no pazneny 28
Paznen 2. DiiekTpuyeckue 1 MATHUTHBIE SIBJIEHUS
2.1 | OnexTpuueckue 7 1 <>




3apsiIbL.
3apspKeHHBIE Tela
n ux

B3aUMOJICUCTBUE
ITocTosHHBIN
2.2 | 2NeKTpUYECKU 20 2 7 <>
TOK
23 Marnurasie 6 1 1.5 <>
SIBIICHUS
24 DJIEKTPOMAarHuTH 4 <>
ast MHTYKIIHS
Hroro no pazneny 37
[ToBTOpEeHue 3 <.>
OBIIEE
KOJIMYECTBO
YACOB I10 68 4 14,5
[TPOT'PAMME
9-i1 kJ1acce
KosmmuecTBo yacoB DJIEeKTPOHHbIE
Ne | HammenoBanue (wadpoBbIe)
n/ | pasnenoB M TeM | Beer |Kontpoabubi | IpakTHueck 00pazoBaTebHbIE
| MpOrpamMMbl 0 e paboTsI ue pa6oThl | pecypenl
Pa3nen 1. Mexannuyeckue siBJeHHUs
Mexanuueckoe bubmnorexa ®I'NIC «Mos
1] | ABWOKEHE 1 10 1 mikona» — lesson.academy-
" | crtocoOkbI ero content.myschool.edu.ru/03/
OIMCaHUS 09
BaanMOlCHCTRIE ®duzuka, 9 kimace, PI'AOY
12| a 20 1 3 JITTO «Axazemus
Munnpocsenienust Poccum»
.3 | aKons! 10 3 <>
COXpaHEHUs
Hroro no pazneny 40
Pasznen 2. Mexannueckne KoJ1e0aHUs U BOJIHDI
71 Mexanudueckue 7 3 <>
KoJe0anus
29 MexaHn4uecKne 3 1 3 <>

BOJIHBL. 3BYK




Hroro no pazaeny 15

Pasznen 3. 3J'[eKTp0Mal"HI/ITHO€ moJie U 3JICKTPOMATrHUTHBLIC BOJIHBI

DNEeKTPOMAarHuTH
oe 1oJje u
3.1 6 2 <>
AJIEKTPOMArHUTH
bI€ BOJIHBI
Hroro no pazaeny 6

Pasznea 4. CBeToBbIe IBJICHUA

3aKOHBI
4.1 | pactipocTtpanenus | 6 2 <.>
CBeTa

JInH3EI U
4.2 | omTruyeckue 6 3 <>
puOOpHI

Paznoxxenne
4.3 | 0enoro cBera B 3 2 <>
CIICKTP

Hroro no pazgeny 15

Pa3zgen 5. KBaHTOBLIE IBJICHUSA

Hcnyckanue n
5.1 | mornoienue 4 1 <>
CBeTa aTOMOM

59 Crtpoenue 6 1 < >
aTOMHOTO si/ipa

5.3 | PLAcPHEIC 7 1 1 <>
peakuuu

Hroro no pazneny 17

Paznea 6. [loBTopuTtenbH0-00001a101M I MOYJIb

IToBTOpEeHUE U
00o0mIeHne
6.1 | conepxanus 9 2 <..>
Kypca pu3muku 3a
7-9-1 knacc

Hroro no pazneny 9

OBUIEE

KOJIMYECTBO

YACOB 11O 102 3 27

I[TPOTPAMME




IIpoBepsieMblie TPeOOBAHMA K pe3yJbTaTaM
ocBoeHust OOII u 3J1eMeHThI COAePKAHUSA

B (enepanbHbIX 1 perHOHAIBHBIX MPOLIEAYPAX OLEHKH KauecTBa 00pa30BaHUS HCIIOIb3YeTCs
nepeueHp (KoauduKaTop) pacrpeaeseHHBIX 10 KilaccaM MPOBepseMbIX TpeOOBaHHH K
pesynbTaram ocBoeHuss OOIT OOO u 311eMeHTOB cojiepKaHus 1o PU3UKeE.

7-H KJacce

IIpoBepsiemble TpeGoBaHus K pe3yjbTatam ocBoeHus OOII

Kon
NpoBepPsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHON NMPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus

1.1

Hcnonp3oBaTh HU3YUYCHHBIC ITIOHATHUA

1.2

PaznugaTh SBICHMS O ONKHCAHUIO UX XapaKTCPHBIX CBOICTB 1 HA OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHNX OAHHOC (I)I/I3I/I‘IGCKOC SIBJICHUC

1.3

Pacrnio3HaBaTh nposiBieHHE U3YUYEHHBIX (PU3MUECKUX SBICHUH B
OKpYXaroIleM MUpPE, B TOM uucie (pU3ndecKue sBICHUs B IPUPOJIE, IPpU
3TOM MEPEBOAUTH MPAKTUUECKYIO 337auy B yueOHYI0, BbIIEIATh
CYILLIECTBEHHbIE CBOICTBA (IIPU3HAKU) (PU3UUECKUX SIBICHUN

1.4

OnuceIBaTh U3y4YEeHHBIE CBOMCTBA TEJ U PU3UUECKUE SIBICHUS, HCIOIb3YS
(bu3nyecKkue BeIMUMHBI, TPU ONMCAHUU MTPABUIIBHO TPAKTOBATh
(bu3uUecKuil CMBICI UCTIOJIb3YEMBIX BEIMUUH, UX 0003HAUEHUS U €AUHULIBI
(bu3NYECKUX BEIMYNH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIUE TAHHYIO
(bu3nUecKyro BEIMUUHY C APYTUMH BEIMYUHAMHU, CTPOUTH rpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUYHUH

1.5

XapaKTepI/BOBaTB CBOMCTBA Tell, q)nanecxne SIBJICHUS U ITPOLICCCHI,
HCIOJIB3YA U3YYCHHBIC 3aKOHEI, ITPU 3TOM AaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IpOBKy 3dKOHa U 3allUCbIBATh €ro MaATCMATHYCCKOC BhIPAKCHUC

1.6

OOBsACHATH (PU3HUECKHE SABICHUS, IPOLIECCHl U CBOMCTBA TEJl, B TOM YHCIIE
Y B KOHTEKCTE CUTYalMI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIISATH IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH 00BsiICHEHUE U3 1 - 2
JIOTHYECKHX IIaroB ¢ oopoi Ha 1 - 2 u3y4eHHbIX CBOICTBA PU3NYECKUX
SBIICHUN, (PU3NUECKUX 3aKOHA HIIM 3aKOHOMEPHOCTH

1.7

Pemrars pacuetHsie 3aauu B 1 - 2 1eMCTBUSI, UCIIOJIb3YS 3aKOHBI U
dbopMyIibl, CBSI3bIBarOIINE (DU3UUECKHE BETUYMHBI: HA OCHOBE aHaIM3a
YCJIOBHS 3a7]a4M 3aMMCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (PH3NUECKHe
BEJIMYMHBI B JOPMYITBI U IPOBOJAUTH PACUEThl, HAXOAUTH CIIPABOYHBIC
JIaHHBIE, HEOOXOIMMBIE IS PEIICHUS 3a/1a4, OIICHUBATh PEATMCTUYHOCTh
MOJYYeHHOH (pr3nuecKor BEITUYHHbI




1.8

PacrnioznaBate mpo0GsieMbl, KOTOPbIE MOKHO PELIUTH IPU TOMOIIH
(GU3n4EeCKUX METOJ0B, B OIMCAHUN UCCIIEI0BaHUS BBIIEIATh IPOBEPsEMOE
IIPEATOIIOKEHNE (TUIIOTE3Y), pa3IndaTh U UHTEPIPETUPOBATH I10JIy4CHHBIN
pe3yJbTaT, HAXOJUTh OIIMOKH B XOZ€ OIbITA, 1€1aTh BBIBOABI I10 €T0
pe3yJibTaTaM

1.9

[TpoBOIUTH OMBITHI IO HAOIIONEHUIO (PU3UUECKUX SBICHUN MU
(GU3NIECKUX CBOMCTB TeII: (POPMYITHUPOBATH IPOBEPSEMbBIC TPEIIOIOKEHUS,
coOupaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO 000PYI0BAHHUS, 3aMUCHIBATH XO/I
OIBITa U OPMYITUPOBATH BHIBOJIBI

1.10

BrimomasaTe MMpAMBbIC UBMCPCHUA C UCITIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX IPUOOPOB, 3aIUCHIBATh TOKA3aHUS IPHOOPOB C yUETOM
3a/1aHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

[TpoBOIUTH HCCIIEOBaHUE 3aBUCUMOCTH OJJHON (PM3UYECKON BETHUUHBI OT
JIpYroi ¢ UCIOIb30BAaHUEM IIPSMBIX U3MEPEHUM, y4aCTBOBATh B
IUIAHUPOBAHUM y4eOHOT0 HCCIEeI0BaHUs], COOMPATh YCTAHOBKY U
BBINOJIHATH U3MEPEHMS], CIIEAYs NPEAJIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUIE
IPEUI0KEHHBIX TaOJIUIl U TpapUKOB, AeTIaTh BHIBOJBI IO PE3yJIbTaTaM
UCCIICJOBAHHUS

1.12

[TpoBOIUTH KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEJIIMUMH, CIEAYS
IPEJI0KEHHOW MHCTPYKLMU: IIPY BBIIIOJHEHUH U3MEPEHUI cOOMpaTh
9KCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIYMCIIATH 3HAYEHHE HCKOMOM
BEJINYUHBI

1.13

Cobuto1aTh IpaBUiia TEXHUKU O€30MacCHOCTH MU padoTe ¢ 1abopaTOPHBIM
0o0opyaoBaHHEM

1.14

VYka3pIBaTh NPUHLMIIBI AEWCTBUS IPUOOPOB U TEXHUYECKUX YCTPOICTB,
XapaKTepu30BaTh MPUHLUIIBI AEHCTBUS U3YUEHHBIX IPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C IOMOIIBIO UX OIIMCAHUS, UCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBIEHUI U HEOOX0uMble GU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

[TpuBOANTE MpUMEPHI (HAXOAUTH HHPOPMALIHIO O TPUMEPAX )
NPaKTUYECKOTO MCIIONIb30BaHMS (PU3MYECKUX 3HAHHWH B IOBCEAHEBHOM
KHU3HU [T oOecrieueHHst 6e30MacHOCTH MPH 00palleHnH ¢ MpUoopamMu 1
TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAHEHHS 3I0POBBS M COOITFOICHUSI HOPM
HKOJIOTHYECKOTO MTOBEIEHUS B OKpYXKaIoLIeH cpene

1.16

OcymiecTBIATh 0TOOP UCTOYHUKOB HH(pOpMaIUU B ceTu MIHTepHET B
COOTBETCTBUH C 3aITaHHBIM ITOMCKOBEIM 3aITpOCOM, Ha OCHOBE NUMCIOIIINXCA
3HAHUU U IIyTEM CPAaBHEHMS PA3JIMYHBIX HICTOYHUKOB BBIJCIIATH
nH(OpMaInio, KOTOpas SBISETCS MPOTHBOPEUYNBON MM MOXKET OBITH
HEJOCTOBEPHOI

1.17

Hcnonp30BaTh MpH BBHIOTHEHUH YUEOHBIX 3aJaHUI HAYyYHO-TIOMYJISIPHYIO
auTeparypy pusnueckoro coaepkaHus, ClipaBOYHbIE MaTEPUAIIBI, PECYPCHI
cetu MHTEpHET, BIaeTh MpUEMaMy KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(POPMAIMK U3 OHON 3HAKOBOW CHCTEMBI B IPYTYIO




1.18

CoznaBaTh COOCTBEHHBIC KpAaTKHE MTUCHMEHHBIC U YCTHBIC COOOIIEHUS Ha
OCHOBE 2 - 3 HCTOYHUKOB HH(pOpManuu PU3NIECKOTO COACPIKAHUS, B TOM
qrclie MyOJIMYHO JIeNaTh KpaTKUe COOOIIEHUs O pe3yibTaTaX MPOSKTOB WIIH
y4eOHBIX MCCIICIOBAHUM, TPH 3TOM I'PAMOTHO MCIIOJIb30BaTh N3YUCHHBIN
MOHSITUIHBIN ammapar Kypca GU3uKH, COPOBOKIATH BBHICTYILJICHHUE
Mpe3eHTalunein

1.19

[Tpu BbIOTHEHUU Y4EOHBIX TPOEKTOB U HCCIEAOBAHUN paclpeesiTh
00513aHHOCTH B TPYIIIIE€ B COOTBETCTBUU C [TIOCTABJIEHHBIMU 3a/ladyaMH,
CJIEIUTH 32 BBIIIOJIHEHUEM IIJIaHA JCHCTBUMN, a[IEKBATHO OLICHUBATH
COOCTBEHHBIN BKJIAJl B I€ATEIbHOCTD I'PYIIIbl, BBICTPaUBAaTh
KOMMYHUKATUBHOE B3aUMOJICHCTBHUE, YUUTHIBAsI MHEHUE OKPYKAFOIINX

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

Kon Kon
IIpoBepsiemble 3JIeMeHTHI COePKAHUS
pasjena |dj1eMeHTa
OU3UKA 1 Ee POJIb B ITOSHAHNHM OKPYXXAIOILIEI'O MUPA

®dusuka - Hayka o npupoze. SAsnenus npupoasl. dusndeckue

1.1 SBJICHUS: MEXAaHUYECKHUE, TETIJIOBbIE, JIEKTPUUECKHUE, MAaTHUTHBIE,
CBETOBBIE, 3BYKOBBIE
®uznyeckue BeIUYuHbL. M3Mepenne pusnyeckux BeIUUUH.

1.2 ®dusnueckue npudopsl. [lorpemuocts n3mMepenuii. MexayHapoaHas
CUCTEMA €UHUI]
EcTtecTBeHHO-HAYUHBIN METO/I TO3HAHMS: HAOJIIOICHHE, TOCTAHOBKA

1.3 HAy4HOT'0 BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT I10 IIPOBEPKE
TUIO0TE3, 00BsCHEHNE HAOII0AAEMOT0 SIBJICHUS

1

1.4 Onucanue pU3NUECKUX ABJICHUN C IOMOLIbIO MOJETIEH
[TpakTuyeckue paboTHI:
N3mepenne paccTOsSTHUN.

15 W3mepenne oobeMa KHUAKOCTH U TBEPIOTO Tea.
Ornpenenenne pa3MepoB MAIbIX TEJ.
W3mepenue TeMreparypsl IpH OMOIIY KUIKOCTHOIO TEPMOMETPA U
JaT4rKa TeMIepaTypbl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELIECTBA
21 CrpoeHue BenecTBa: aTOMbI M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
’ JTOKa3bIBAIOIINE TUCKPETHOE CTPOSHHE BEIECTBA
2
29 JIBuxxenue yactuil BeuecTBa. CBA3b CKOPOCTHU JABM)KEHUS YaCTHII C
) Temrneparypoil. bBpoyHoBckoe nBuxenue, tudpdysus
2.3 B3anmopeiicTBre YacTHI BEIIECTBA: MPUTSHKEHUE U OTTAIKUBAHHUE




ArperatHbie COCTOSIHHS BEIIECTBA: CTPOCHUE Ia30B, KUAKOCTEH 1
TBEPABIX (KPUCTALIMYECKUX) Tel. B3auMoCBsI3b MEXIy CBOMCTBAMU

2.4
BEILECTB B PA3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHO-
MOJIEKYJIIPHBIM CTPOEHHUEM
2.5 OCc0o0EHHOCTH arperaTHBIX COCTOSTHUIN BOJIBI
[TpakTuyeckue paboOTHI:
OueHka AuamMeTpa aToMa METOJIOM PSAOB (C UCIIOJIH30BAHUEM
26 dboTorpaduii).

OMBITE IO Ha6J'IIO,I[eHI/II-O TCIIJIOBOI'O paClIMPEHUA Ia30B.

OnbIThI 1O OOHAPYKEHUIO AEUCTBUS CUJI MOJIEKYJIIPHOTO IPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

MexaHuueckoe ABUKECHHE. PaBHOMepHOG H HCPAaBHOMCPHOC

3.1
JBUKEHHE
39 Cxopoctb. Cpeassisi CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUH.
’ Pacyer myTu ¥ BpeMEHM JBUKEHUS
SBnenue nHepuuu. 3aKOH HHEpLUMH. B3aumoielicTBIE TE Kak
33 IIPUYMHA U3MEHEHUS CKOPOCTH JBMKEHMs Tel. Macca Kak Mepa
MHEPTHOCTHU Tela
3.4 [TnotHOCTH BemecTBa. CBSA3b MIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
' eMHuIe 0ObeMa BellecTBa
3.5 Cuna Kak XxapaKTepuCTHKa B3aUMOAECUCTBUS TEI
3.6 Cuna ynpyroctu u 3akoH ['yka. MI3mepeHune cuitbl ¢ MoMOIIbI0
) JMHaAMoOMeTpa
3.7 SBnenue TAroreHus u cuia Tsbkectu. Cuta TSKECTH Ha JPYyTux
) nnanerax. Bec rena. HesecomocTs
38 Cuna tpenus. TpeHue cKoabXeHHs U TpeHUE MOoKos. TpeHue B
' IIPUPOJIE U TEXHUKE
3.9 CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.
) PaBHOzelicTBYIOIIAS CHIT
[TpakTuyeckue paboOTHI:
Omnpenenenne CKOpOCTH paBHOMEPHOT'O ABM)KEHHUS (IIapUKa B
KUJKOCTH, MOJIEIH 3JIEKTPUUECKOTO aBTOMOOMUJIS M TaK Jlajee).
310 Omnpenenenue cpeaHel CKOPOCTH CKOJIBKEHHs OpycKa M IIapuKa 1o

HAKJOHHOM ILIOCKOCTH.
Ornpezenenne MmIOTHOCTH TBEPOTO Tea.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD PACTSKEHUS




(medopmanumn) NpyKUHBI OT MPHIOKEHHON CHJIBI.

OHBITBI, ACMOHCTPUPYIOIIHE 3aBUCUMOCTD CHJIbI TPCHUA CKOJIBKCHHA
OT BCCa TCJIa U XapaKTEpa COIPUKACAOIIUXCA HOBerHOCTeﬁ

®dusnuecKue ABIEHUA B IPUPOJIE: IPUMEPBI IBUKEHHUS C Pa3INYHBIMU

3.11 CKOPOCTSIMH B )KUBOM M HEXKMBOU MPUPO/JIE, NEUCTBUE CUIIbI TPEHUS B
IIPUPOJIE U TEXHUKE
3.12 TexHuyeckue ycTponucTBa: AMHAMOMETP, OIIUITHUKI

JIABJIEHUE TBeP/IbIX TEJI, XKUJIKOCTEN U TA30B

4.1

I[aBJ'IeHI/Ie TBEPAOTO TEIA. Crioco0bI YMCHBIICHHUA U YBCINYCHUA
JaBJICHHUA

4.2

JlaBneHue rasa. 3aBUCUMOCTb JIaBJICHUS r'a3a OT 00beMa,
TEMIIepaTypbl

4.3

[lepenaya naBneHus TBEPAbIMH TEJIAMH, KUJIKOCTIMHU U ra3aMu. 3aKOH
ITackana. IIHneBMaTHUeCcKre MaInHbBI

4.4

3aBUCHUMOCTD JaBJICHUS KUIKOCTH OT MIyOuHBI. ['uapocTaTnyeckuii
napajgokc. CooOmiarontuecs: cocyibl. [ uapaBinrueckue MexXaHU3Mbl

4.5

Atmocdepa 3emiu u arMmocdepHoe naBieHue. [IpuunHel
CYLLIECTBOBaHMS BO3AYIIHON 000s10uku 3emiu. OnbiT Toppuuemniu.
3aBUCUMOCTh aTMOC(EPHOTo AaBIEHUS OT BBICOTHI HAJl YPOBHEM MOpS

4.6

N3mepenue atMmocdepHoro aasienus. [IpuGopsl 115 u3mepenus
aTMOC(EpPHOTO JAaBICHHS

4.7

JleiicTBHE KUAKOCTH U Ta3a HA TMOTPY>KEHHOE B HUX TEJO.
BrrrankuBaromas (apxumenoBa) cuia. 3akoH Apxumena

4.8

IInmaBanue Ten. Bo3ayxormninaBanue

4.9

[TpakTyeckue paboTHI:

I/ICCHGI[OBaHI/Ie 3aBHCHUMOCTH BE€Ca TC€j1a B BOAC OT ob0beMa
HOl"py}KeHHOI\/'I B XXUJAKOCTb 4aCTH TCJIia.

OHpCI[CJ'ICHI/IC BBITAJIKUBAIOIICH CHIJIBI, HeﬁCTByIOHlCI)'I Ha TCJI10,
IMOrpy>KE€HHOC B XXUJIKOCTb.

ITpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHJIbI, AEHCTBYIOIIEH HA
TEJIO B JKUAKOCTH, OT MAacChI Teja.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIBI,
JeMCTBYIOIIEH Ha TEJIO B XKHUIKOCTH, OT 00beMa MOTrpy>KEHHOH B
YKUJKOCTh YacTH Tela U OT IUIOTHOCTHU XuakocTtu. KoHcTpynpoBaHue
apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONIPENEIICHHE €€
rpy3010IbEMHOCTH

4.10

®uznyeckue SBICHUS B IPUPOJE: BIUIHUE aTMOC(HEPHOTO JaBICHUS




Ha KUBOW OpPraHu3M, IJIaBaHHUE PbHIO
TexHUYeCKue yCTPONUCTBA: COOOIIAONTUECS COCYIBI, YCTPOHCTBO
4.11 BOJIONIPOBO/IA, TUAPABIMYECKUI ITpecc, MaHOMETp, OapomeTp,
BBICOTOMED, MOPIIHEBOM HACOC, ApEOMETP
PABOTA, MOIIHOCTbD, DHEPT U
5.1 Mexanuveckas pabora
5.2 Mexanuyeckast MOLITHOCTh
53 [TpocTble MEXaHU3MBI: pbIvar, OJIOK, HAKJIIOHHAsS TIOCKOCTh. [IpaBuio
' paBHOBECHsI ppluara
54 [IpumeHeHne paBuiia paBHOBECHS pblyara K 0JI0Ky
55 «3omoToe mpaBuiIo» MexaHuku. Koahuuent none3Horo neicTBus
' MexaHu3MoB. [IpocTeie MeXxaHU3MBI B OBITY M TEXHHUKE
5.6 [ToTeHmanpHast SJHEPTUU TeJa, MOTHATOTO HAJ 3eMIieh
5.7 Kunernueckas sneprust
53 [Tonnas MmexaHuyeckasi Heprusi. 3aKOH U3MEHEHHsSI U COXPaHECHHUSI
S ) MEXaHUYECKON SJHEPTrUuu
[TpakTrueckue pabOThI:
Omnpenenenue pabOTHI CHIIBI TPEHUS TIPU PABHOMEPHOM JABMKEHUU
TeJa M0 TOPU30HTAIBHON TOBEPXHOCTH.
5.9 .
HccnenoBanue ycioBuil paBHOBECHS phlyara.
N3mepenne KII/] HakIOHHOM MIOCKOCTH.
N3ydeHne 3aKk0Ha COXpaHEHHsI MEXaHUYECKON YHEPTUU
5.10 ®u3nuecKue SBJIECHUA B IPUPOJIE: pPhIUard B TEJE YEIOBEKa
511 TexHuuecKkue yCTpOMCTBA: pblyar, MOJIBUKHBINA U HETIOIBU>KHBIN
' OJIOKY, HAKJIIOHHAS TUIOCKOCTh, TPOCTHIE MEXaHU3MBI B OBITY
.
8-11 KkJace

IIpoBepsiemble TpeGoBaHuA K pe3yiabTaTam ocBoennss OOII

Kon
NpoBepPsIeMOro
pe3yjabTarta

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1 Wcnons30BaTh NOHITHSA

1.2 Paznuuats sBIEHUS 11O ONIMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE




OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE

1.3

Pacrio3naBath posiBIICHUE U3YUYCHHBIX (PU3NICCKUX SIBICHUN B

OKpY’ KarollleM MUpE, B TOM Yucie (pU3n4ecKue IBJIeHUs B IPUPOJIe, IPU
3TOM MEPEBOUTH MPAKTUYCCKYIO 3a7a4y B YICOHYIO, BBIICISATh
CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKU) (PU3UICCKUX SBICHUI

1.4

OnwuchIBaTh N3y4eHHBIE CBOMCTBA TNl U (PU3UUECKUE SIBIICHUS, UCTIOIb3Y S
¢bu3nyeckre BeJIMYUHBI, IPU ONMCAHUU IPABUIBHO TPAKTOBATh
(bu3NYeCKUl CMBICI UCTIONIb3YEMBbIX BEJTHMUNH, 0003HAUCHUS U €AUHUIIBI
(GU3NYEeCKUX BEJTMYNH, HAXOAUTh (OPMYJIbl, CBA3bIBAIOIINE JAHHYIO
($U3NIECKyI0 BEIMYMHY C APYTUMH BEITMUYNHAMH, CTPOUTH TpapUKH
M3YyYEHHBIX 3aBUCUMOCTEH (PU3HUECKUX BETUUUH

1.5

XapaKTepI/IBOBaTB CBOMCTBa TCII, (I)I/I3I/I‘IGCKI/IG SIBJICHUS U ITPOLECCCHI,
HCIIOJIB3Ys U3YUYCHHBIC 3aKOHBI, ITPU 3TOM AaBaTh CJIOBCCHYIO
(l)OpMy.]'H/IpOBKy 3dKOHa U 3aIlIMCBIBATh €0 MaTCMAaTHYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MYECKHE MTPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIISTh
MPUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH 00BACHEHHE U3 | - 2 TOTUYecKux
1aroB ¢ MOMOIIBI0 1 - 2 U3yYeHHBIX CBOWCTBA (DU3MUECKUX SIBJICHMUIA,
(bU3HYECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

Pemartp pacuetHble 3a1auu B 2 - 3 1€HCTBUSA, UCHIOJIb3YS 3aKOHBI U
(bopMyIbl, cB3bIBAIONINE (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a
YCJIOBHS 33J1a4M 3alICHIBATh KPATKOE YCIOBUE, BBIABIISTH HEAOCTATOK
JAHHBIX JJIs peIleHus 3a/1a4l, BBIOMPATh 3aKOHbI U (OPMYJIBI,
HE0OXOUMBIE /Ul €€ PELIeHUs], TIPOBOUTH PacyeThl U CPaBHUBATh
MOJIyYeHHOE 3HaYeHHEe (PU3NYECKOI BETUUMHBI C U3BECTHBIMU JAHHBIMU

1.8

PacnioznaBathk po6IieMbl, KOTOPBIE MOXKHO PEUIUTH NPU IOMOIIN
(U3NYECKUX METOJIOB, UCTIOJIb3Ys ONUCAHUE UCCIIECOBAHMS, BBIIEIATh
MIPOBEPSEMOE MPENIOJIOKEHNE, OLIEHUBATh TPABHIIBHOCTD MOPSIIKA
IIPOBEJICHUS UCCIIEOBAHHUS, JIENIaTh BBIBOIBI

1.9

[IpoBOANTH ONBITHI 10 HAOTIOACHUIO (GUZUUYECKUX SABJICHUN WIN
($u3nYecKUX CBOMCTB Tel: (hOPMYyITUPOBATh IIPOBEPSIEMBbIE TIPEATION0KEHUS,
coOupaTh yCTAaHOBKY U3 MPEIOAKEHHOTO0 000PYOBaHUS, OIMCHIBATh X0/
OIbITa U POPMYJIMPOBATH BBHIBOJIBI

1.10

BbInonHATE IpsIMbIe U3MEPEHUS C UCTIOIb30BAHUEM aHAIIOTOBBIX TPHOOPOB
U JaTYUKOB (PU3UYECKUX BEJIMYNH, CPAaBHUBATh PE3yIbTaThl H3MEPEHUN C
YUETOM 33/1aHHON a0COIIOTHON MOTPEIIHOCTH

[TpoBOoMTH HICCIIETIOBAHNE 3aBUCUMOCTH OJTHOM (PM3HYECKOM BEITMUUHBI OT
JPYTOM ¢ UCTIOIB30BAHUEM MPAMbBIX U3MEPEHUN: MIJIAHUPOBATh
HCCe0BaHNE, COOMPATh YCTAHOBKY M BBITTOJIHATH U3MEPEHHUSI, CIIETYsI
MPeJIOKEHHOMY TUTaHy, ((UKCUPOBAThH Pe3yabTAaThl MOTYYECHHOU
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yjIbTaTaM
HCCIIeTOBAHUS

1.12

[TpoBoaNTH KOCBEHHBIE H3MEPEHUS (PU3NMUECKUX BEIIMYUH: TNIAHUPOBAThH
U3MEepeHus, COOMPaTh IKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIIEIYS




HpC[[.TIO)KCHHOfI HUHCTPYKIUHU, U BBIYHUCIATH 3HAYCHUC BCIIMUYNHLBL

1.13

CobroaTe mpaBuiia TEXHUKH 0€30MacHOCTH MPH padoTe ¢ 1abopaTOPHBIM
obopyI0BaHuEM

1.14

XapaKkTepu30BaTh MPUHIIMIIBI ICHCTBUSA N3yUYEHHBIX TPUOOPOB U
TEXHUYECKHUX YCTPOHCTB C OTOPOH HAa UX ONMUCAHUS, UCTIONB3Ys 3HAHHS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3UIECKUE
3aKOHOMEPHOCTHU

1.15

Pacno3naBarn IIPOCTBIC TCXHUYCCKUC YCTpOfICTBa N U3MEPUTCIIbHBIC
HpI/I60pBI Mo CX€MaM M CXEMAaTUYHBIM pUCYHKaM, COCTABJISAThL CXCMbI
SJICKTPHUYCCKUX ueneﬁ C IMOCJICAOBATCIbHBIM U ITapalJICIIbHbIM
COCAMHCHHUEM 3JICMCHTOB, pa3jindyasa yYCIIOBHBLIC 0003HaYEHMS DJICMCHTOB
QJICKTPHUUYCCKUX neneu

1.16

[TpuBoaMTE ipUMEPHI (HAXOIUTH UH(OPMAIIHIO O IPHUMEPAX)
MPAKTUYECKOT0 UCIIOJIb30BaHMs (PU3MUECKUX 3HAHUI B TOBCEHEBHOMN
KU3HU 1)1 o0ecrieueHrs 0€30MacHOCTH MpU OOpalleHUH ¢ IpUOopaMu 1
TEXHUYECKMMHU yCTPONCTBAMU, COXPAHEHUS 370POBbs U COOIIOACHUS HOPM
9KOJIOTMUYECKOT0 TIOBEJICHUS B OKPYXKaloIlel cpeie

1.17

OcymecTBIATh MOUCK WHPOPMAITUU (GU3UIECKOTO COACPKAHMS B CETH
WNHTepHeT, Ha OCHOBE UMEIOIINXCS 3HAHUN U ITyTEM CPABHEHUS
JOTIOJTHUTEIBHBIX NCTOYHUKOB BBIACIATH HHPOPMALIMIO, KOTOPAs SBISICTCS
MIPOTUBOPEYNBOM U MOXKET OBITH HEJJOCTOBEPHOI

1.18

Hcnonb30Bath MpH BHITOJHEHUH YUEOHBIX 3a/laHUN HAYYHO-IOMYJISIPHYIO
IuTeparypy (pu3HuecKoro coaepkKaHus, ClIpaBOYHbIE MaTEPUAIIbI, PECYPCHI
cetu VIHTepHeT; BlIafieTh IpUeMaMH KOHCIIEKTUPOBAHMSI TEKCTA,
npeoOpa3oBaHus HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

Co3znmaBaTh COOCTBEHHBIC TUCHMEHHBIC U KPATKHE YCTHBIE COOOIIECHUS,
0000111251 THPOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO
COJIEpKaHUsl, B TOM YHCIIE TyOJIMYHO MPEICTABISATh PE3yIbTaThl IPOCKTHON
WJIM UCCIIeIOBATENIbCKON AeSITENbHOCTH, TIPU TOM IPaMOTHO UCIIOIB30BaTh
M3Y4YEeHHbIN NOHATUNHBINA annapat Kypca GU3HKH, CONPOBOXKIATh
BBICTYIUUICHHE MTpEe3eHTAIHeH

1.20

ITpu BIMONIHEHNH YUY€OHBIX IPOEKTOB U UCCIEI0BAHUIN (PU3NUECKUX
MIPOLIECCOB PaCHPENENATh 005I3aHHOCTH B IPYyMIIE B COOTBETCTBUU C
MOCTABJICHHBIMU 33Ja4aMU, CJIEAUTD 3a BBIIIOJHEHUEM IJIaHA JECHCTBUN U
KOPPEKTUPOBATh €T0, aJIeKBaTHO OL[EHUBATh COOCTBEHHBIN BKJIaJ B
JEATEIIbHOCTD IPYIIbI, BBICTPAUBAaTh KOMMYHHUKAaTUBHOE B3aUMOJICHCTBUE,
MIPOSBIISAS TOTOBHOCTD pa3peniaTb KOHPIUKTHI

IIpoBepsiemble 371eMeHTHI COAEPKAHUS

Kon
pasnena

Koa siementa IIpoBepsiemble 3JIeMeHThI COIeP:KAHUS

6

TEIUIOBBIE ABJIEHUA




OcCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH
CTpOEHHMs BelecTBa. Macca u pasmepsl MOeKyJl. OnbITEL,

6.1
MIOATBEP>KIA0LIME OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TeOpun
6.2 Mogenu TBEpAOTro, XKHUAKOI0 U ra3000pa3HOro COCTOSHUMN
' BemiecTBa. Kpucrammyeckue u amopdHbie Tena
6.3 OOBbsicHEHHE CBOMCTB ra3oB, XKHUIAKOCTEH U TBEPAbIX TEJ HA
) OCHOBE I10JIOKEHHUI MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU
6.4 CMaunBaHuE U KalWUISPHBIE SIBICHUS
6.5 TennoBoe pacmIMpeHnue U CxKaTue
6.6 Temnepatypa. CBsA3b TEMIIEPATYpbl CO CKOPOCTBIO TEILIIOBOTO
) JIBIDKEHUS YaCTHI]
6.7 BuyTtpennsist sneprust. CriocoObl H3MEHEHHsI BHYyTPEHHEN
' SHEPruu: TeIIoNnepeaaya U CoBepIleHne paboThl
6.8 Bunpbl Tenonepenayn: TEMJI0ONPOBOIHOCTb, KOHBEKLIUS,
) U3JIy4YEeHHE
6.9 KonnuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTb BEILIECTBA
6.10 TemyooOMeH U TEMI0BOE paBHOBECUE. Y paBHEHHUE TEIIJIOBOIO
' OanaHca
6.11 [1naBneHue u OTBEpAEBaHNE KPUCTAIIINYECKUX BEIIECTB.
' VY nenpHas TEIUIOTA IJIABICHUS
ITapoo6pazoBanue u konaeHcanus. Vcnapenue. Kunenue.
6.12 VY nenpHas TemoTa napooodpa3zoBaHus. 3aBUCUMOCTh
TEMIIepaTypbl KUIEHUS OT aTMOC(EPHOTO JTaBICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIMBA. Y IeJbHas TEIJI0Ta CrOPaHMs
[Tpunnuns! paboTs! TemoBbix Apurateneit KI1/] remioBoro
6.15 nBurarels. TerioBbie IBUTATENN U 3alllUTa OKPYKaroIen
Cpelbl
6.16 3aKOH COXpaHEHHUsI U MIPEBPALECHHS SHEPTUHU B TEIUIOBBIX
' npoiieccax
[IpakTuyeckue pabOTHI:
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYJISIPHOTO
MPUTSKEHUS.
6.17

OMnBITHI TIO BBIPAIIUBAHUIO KPUCTAJUIOB TIOBAPEHHOU COJIH
WK caxapa.

OMBITHI 110 HAOTIOACHHUIO TEIJIOBOTO PACITUPEHUS Ta30B,




KUJKOCTEH U TBEPABIX TEIL.
Omnpenenenue 1aBieHus BO3AyXa B OaUIOHE LIIPUILIA.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JAaBJICHUS BO3yXa
OT ero o0beMa U HarpeBaHus WU OXJIAXKICHHSL.

[IpoBepka runoTe3sl JMHEMHON 3aBUCUMOCTH JJTUHBI
CTOJIOMKA JKUJKOCTH B TEPMOMETPHUUECKOM TpyOKe OT

TEMIEPATYPBI.

Habmtonenne u3MeHeHus: BHYTpEHHEH SHepruu Tena B
pe3yJbTare Tenjaonepeaadyd 1 paboTbl BHEIIHUX CHIIL.

UccnenoBanue siBneHus TEII000MeHa MPU CMEIIMBAHUT
XOJIOJTHOW U rOpsideit BOJIBI.

Or[pez[eneHI/Ie KOJIMYCCTBA TCIJIOTHI, ITOJIYYECHHOI'O BOJIOM IIpu
TEIIO0OMEHE C Harp€TbiM MCTAJNIMYCCKUM LHUJIUHIPOM.

OmnpezneneHue yaelIbHON TEINIOEMKOCTH BELIECTBA.
HccnenoBanue mporecca UCIapeHus.
OmnpeneneHne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.

OHpeI[eJ'ICHI/Ie YﬂeHBHOﬁ TCIUIOTHI IIJIABJICHUA JIbJA.

dusndyeckue SIBICHUS B IprUpoac: MOBEPXHOCTHOC HATAKCHHUC
W KAITWUIAPHBIC ABJICHUS B IIPUPOJAC, KPUCTAJUIBI B IIPUPO/L,

6.18
n3nydyenue ColHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI;
o0pa3oBaHUe POCHl, TyMaHa, UHesl, CHera.
TexHuueckue ycTpoicTBa: KalmuUIIphl, IPUMEPHI
HCIOJIb30BAHUS KPUCTAIIJIOB, KUAKOCTHBII TEPMOMETD,

6.19 JaTYUK TEMIIEPATypPbl, TEPMOC, CUCTEMA OTOIJIEHHSI IOMOB,

TUTPOMETPBI, ICUXPOMETD, NapoBas TypOMHa, TBUTATEh
BHYTPEHHETO CrOPaHUs.

DJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKUX 3apsJI0B
B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJEHCTBUS 3apSHKEHHBIX TEJ OT
BEJIMYUHBI 3aPSA0B U PACCTOSTHUS MEXKY TE€JIaMU)
DnekTpuyeckoe nose. HarnpsykeHHOCTh JIEKTPUUECKOTro

7.3 nojst. [IpuHIMN cynepno3uiy AMEeKTPUUECKUX MoJIeH (Ha
KaueCTBEHHOM YPOBHE)

74 Hocurenu snekTpuyeckux 3apsaoB. DJIeMeHTapHbIN

anekTpuueckuil 3apsa. Crpoenne atoMa. [IpoBogHUKY 1




AUDJICKTPUKHU

7.5 3aKOH COXpaHEHMs JIEKTPUUECKOTO 3apsiia
76 DJIEKTPUYECKUH TOK. Y CIIOBUS CYIIIECTBOBAHUS
) 3JIEKTPUYECKOT0 TOKA. ICTOYHMKHM MTOCTOSIHHOTO TOKA
77 JlelicTBUSA 3IIEKTPUYECKOrO TOKA (TEIIIOBOE, XUMUYECKOE,
) MAarHUTHOE). DJIEKTPUUYECKUMA TOK B KHUJKOCTSIX U ra3zax
73 Onexrpuueckas uenb. Cuia Toka. NeKTpUIECKoe
’ HanpsHKeHUe
79 ConpoTuBiieHUE TPOBOJHUKA. Y JE€TBHOE COTPOTUBIICHUE
) BEIECTBA
7.10 3akon Oma 1 yyacTka Lenu
711 [TocnenoBarenbHOE M TapaieIbHOE COCTMHEHUE
' IIPOBOJHUKOB
712 PaGoTta u MOILITHOCTB ANEKTPUYECKOro TOKa. 3akoH J[>KoyJs -
) Jlenna
713 DNeKTpUUYECKUEe e U MOTPEOUTENN IIEKTPUIECKON
) sHepruu B ObITy. KopoTKoe 3aMbIkaHKe
714 ITocTosHable MarauTel. B3anMoeiCTBUE ITOCTOSHHBIX
) MAarHuTOB
715 MarnuTtHoe noae. MaruuTHoe 1oJie 3eMJIM U €ro 3HaUeHHe
) JUTS SKU3HU Ha 3eMiie
716 OmneIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOrO TOKA.
) [IpumeHeHne 3JIEKTPOMAarHuTOB B TEXHUKE
JlelicTBME€ MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.
717 DNeKTpOoABUTaTENb OCTOSSHHOTO TOKa. Mcnonb3oBanue
) 3JEKTPOJIBUTaTeNIel B TEXHUUECKUX YCTPOMCTBAX U HA
TpaHCIIopTe
718 Omnbitel @apases. SABneHne FIEKTPOMArHUTHON UHIYKITUH.
) [IpaBuno Jlenna
Onektporereparop. CrocoObl MOTyUEHUS IICKTPHICCKOM
7.19 SHEPTUU. DIEKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX UCTOYHUKAX
SHEPTHH
[IpakTuueckue pabOTHI:
OMBITHI 110 HAOJIFOACHHUIO JICKTPHU3AIUN TeT HHAYKIIUEH 1
MIPU COMPUKOCHOBEHHH.
7.20

HccnenoBanue nericTBUS SIEKTPUIECKOTO MOJIS Ha
MPOBOJIHUKY U AUDJIEKTPUKH.

COopka u mpoBepKa padOTHI MEKTPUIECKOHN IeTH




IIOCTOSIHHOTO TOKA.
W3mepenue u perynupoBaHUe CUJIbI TOKA.
W3mepenue u peryinupoBaHue HaIPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UYILETO Yepes
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOPA U HAIPSKEHUS Ha
pe3ucrope.

OHBITBI, ACMOHCTPpHUPYIOIIUE 3aBUCUMOCTD 3JICKTPUUYCCKOI'O
COIIPOTUBJICHUA ITPOBOJHUKA OT €TI0 JJIMHBI, IUIOIIAAN
IOIICPCYHOro CCYCHUA U MaTCpHalia.

[IpoBepka npaBuia CII0KEHUS HAIIPSHKEHUN IIPU
IIOCJIEZIOBATEIbHOM COCIMHEHUH ABYX pe3ucTopoB. IIposepka
IIpaBUJiIa JJIs CHJIbI TOKA IIPU NTApAJLIEIbHOM COECIMHEHNUH
pesucropoB. OmnpenesneHue padoThl 3JIEKTPUIECKOr0 TOKa,
uayLero yepes pesucrop. OnpeneneHre MOIHOCTH
MEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Yepe3
JIaMIIOYKY, OT HanpspkeHus Ha Hed. Onpenenenue KI1J{
HarpeBatess. VcciienoBaHne MarHuTHOTO B3aUMOJICUCTBUS
IIOCTOSIHHBIX MarHUTOB. M3yuyeHne MarHuTHOro MoJis
MTOCTOSIHHBIX MarHUTOB MPU UX 00bETUHEHUH U pPa3Ae/ICHUU.
HccnenoBanue AeUCTBUSA JIEKTPUYECKOTO TOKA Ha
MarHMTHYIO cTpeKy. ONbIThl, IEMOHCTPUPYIOLIUE
3aBUCUMOCTD CUJIbI B3AaUMOJACUCTBUS KaTYIIKHU C TOKOM U
MarHuTa OT CHJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIIKE.
N3ydeHne neicTBUs MarHUTHOIO I10J1S Ha IIPOBOJHUK C
TokoM. KoHcTpyupoBaHue u u3yueHue padoTbl
anekrpoasurarens. Msmepenue KIIJI anexrpoasurarenbHon
yCTaHOBKH. ONBITHI IO UCCIIEIOBAHUIO SIBJICHUS
3JIEKTPOMArHUTHON MHIYKLUU: UCCIEN0OBAaHNE U3MEHEHU I
3HA4YEHMS M HAIPABJICHHUS] UHAYKIIMOHHOTO TOKA

dusndeckue IBICHUS B IpUPOAC: DJICKTPHUICCKUEC SIBJICHUA B
aTMOC(I)CpC, QJICKTPHUYCCTBO KUBBIX OPTaHU3MOB, MAHUTHOC

7.21 -
noJie 3emiu, apei( MOoIr0COB, pOJIb MATHUTHOTO MOJIS TS
YKU3HU Ha 3eMile, NOJIIPHOE CUSHUE
TexHru4ecKue ycTpocTBa: AIEKTPOCKOI, aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETYUK IIEKTPUUECKON SHEPTUH,
799 3JIEKTPOOCBETUTENbHBIE IPUOOPHI, HarpeBaTEIbHbIE

JIEKTPONIPUOOPHI (TPUMEPHI), HIEKTPUUYECKHE
MpeI0XpaHUTeNH, YIEKTPOMArHuT, JJIEKTPOIBUTaTelb
IIOCTOSIHHOTO TOKa, TEHEPATOpP MOCTOSTHHOTO TOKa

09-i1 kJ1acce




IIpoBepsiemblie TpeOGoBaHuA K pe3ybTaTtam ocBoeHuss OOIT

Kon

MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

Hcmons3o0BaTh HU3YYCHHBIC ITOHATHA

1.2

Pasnnyats sIBIEHUS IO OIIMCAHMIO UX XaPAaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

Pacrnio3HaBath nposiBIIeHHE U3YYEHHBIX (PU3MUECKUX SBJICHUN B

OKpY’ KarollleM MUpE, B TOM Yucie (pU3n4ecKue IBJIeHUs B IPUpOJIe, IpU
3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7auy B y4eOHYIO, BBIICISATD
CYIIECTBEHHBIE CBOMCTBA (ITpU3HAKK) HUBUUECKUX SBJICHUN

1.4

OnuceiBaTh N3y4YEHHbIE CBOWCTBA TEJ U (PU3UYECKUE SBJICHMUS, UCIIOJIBb3YS
¢u3nyeckre BeJIMYMHBI, IPU ONUCAHUU IPABUIBHO TPAKTOBATh
(U3NYIEeCKNUl CMBICIT UCTIONIb3YEMBIX BEJTMUNH, 0003HAUCHUS U €AUHUIIBI
(bU3MYEeCKUX BEJMYNH, HAXOAUTh (POPMYJIbl, CBA3bIBAIOIINE JAHHYIO
(GU3NIECKYIO BEIMYMHY C APYTUMH BEITMUYNHAMH, CTPOUTH TPaPUKH
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETUYNH

1.5

XapakTepu30BaTh CBOMCTBA Tell, PU3UIECKUE SIBICHUS U IPOIIECCHI,
HCIIOJIb3YS U3YUYECHHBIE 3aKOHBI, IIPU 3TOM J1aBaTh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA M 3aITUCHIBATh €T0 MAaTEMaTHUECKOE BBIPAKEHUE

1.6

OOBsCHATH (pU3MUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM UUCIE U B
KOHTEKCTE CUTYalMi MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATD
MPUIUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOUTH OOBACHEHUE U3 2 - 3 TOTUUECKHUX
IaroB C MOMOIIBIO 2 - 3 U3yYEHHBIX CBOWCTBA (DU3MUECKUX SBICHHUIA,
(hU3UYECKUX 3aKOHA UITH 3aKOHOMEPHOCTH

1.7

Pemartp pacueTHble 3a1auM (ONMpAOLIMECS HA CUCTEMY U3 2 - 3
YpaBHEHHUI), UCTIOJIb3YsI 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DHU3HUECKHE
BEJIMYUHBI: HA OCHOBE aHAJIM3a YCJIOBUSA 3aJla4y 3allUChIBATH KPATKOE
YCIIOBUE, BBIABIIATH HEAOCTAIOIINE WU U30BITOUHBIE JJAHHBIE, BBIOUPATH
3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE /TS pEIIeHUs], TPOBOUTh PacUeThl U
OLIEHUBATh PEAIMCTUYHOCTH MOJTYUYEHHOIO 3HAYEHUS (PU3NYECKOU
BEJINYUHBI

1.8

Pacno3HaBarth HpO6JICMLI, KOTOPLIC MOXKHO PCIIWUTDL IMTPHU TOMOIIHA
CbI/ISI/I'-IeCKI/IX MCTOOOB, UCITIOJIB3YsS OIMMCAHUEC UCCIICA0OBAHUS, BBIACIIATD
IMPOBEPACMOC MPCAITOJIOKCHUC, OLICHUBATD NPABUJIIBHOCTD MTOPAIAKA
MPOBCACHUA NCCIICA0OBAaHMs, 1€JI1aTh BbIBOAbI, MHTCPIIPETUPOBATH
PE3YIbTAThI Ha6HIOHCHHﬁ 1 OIIBITOB

1.9

[TpoBOAKTH OMBITHI 11O HAOTIOICHHUIO (PU3NUCCKUX SBIICHUH WITH
(U3MUYECKUX CBOWCTB TEJ: CAMOCTOSITEILHO COOMPATh YCTAHOBKY U3
M30BITOYHOTO HA0Opa 000PYIOBAHMS, ONMUCHIBATH X0/ OTIBITA U €T0
pe3yNbTaThl, HOPMYITHPOBATH BHIBOIBI

1.10

[TpoBoUTH MpH HEOOXOAUMOCTHU CEPHUIO MPSMBIX U3MEPEHUM, OTIPeaesis
CpelnHee 3HAaYCHHE U3MepsieMOl BeTUINHBI ((DOKYCHOE PacCTOSIHHE




coOuparorieit JIMH3bI), 000CHOBBIBATH BEIOOP CrIoco0a M3MEPEHHS
(M3MepuTeIHLHOTO TPHOOpPa)

1.11

[IpoBoauTh Hccaen0BaHUE 3aBUCUMOCTEN (DU3UUECKUX BEIIUYUH C
WCIIO0Ib30BAaHUEM MPSAMbBIX U3MEPEHUN: JIAHUPOBAThH UCCIICIOBAHKE,
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY, (PUKCHUPOBATH pe3yIbTaThl
MOJTy9eHHOM 3aBUCUMOCTH (PU3MUECKUX BEIIMYUH B BHJIC TAOIUIU
rpaduKoB, JeJIaTh BBIBOJBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

1.12

[TpoBOIUTH KOCBEHHBIE H3MEPEHHSI (PU3MUECKUX BEIIMYHMH: TUIAHUPOBATh
U3MEpEHus, cOOUpaTh HIKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIIIOJIHATD
U3MEPEHMUS, CIIEysl IIPEII0KEHHON HHCTPYKIIUHY, BBIYUCIIATH 3HAYCHUE
BEJIMYMHBI ¥ aHAJIU3UPOBATh IIOJyUYEHHBIEC PE3YJIBTAThI C YUYETOM 3aJaHHOU
IIOIPEIIHOCTH U3MEPEHUI

1.13

Coburo1aTh paBuiia TEXHUKU O€30MIaCHOCTH NP padboTe ¢ 1abopaTOpHBIM
o0opyI0BaHHEM

1.14

PazangaTe OCHOBHBIC IIPpU3HAKH U3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOJCTICH:
MaTCpHajibHad TO4YKaA, a0COJIFOTHO TBEPAOC TCIIO, TOYCYHBIN UCTOYHHUK
CBC€Ta, JIy4, TOHKAasd JIMH34a, INIaHCTapHasd MOACJIb aTOMA, HYKJIOHHAasa MOACIIb
aTOMHOI'O d1pa

1.15

XapakTepru30BaTh MPUHIIUIIBI IEHCTBUS U3YYCHHBIX TPHUOOPOB U
TEXHUYECKHUX YCTPONCTB C OIOPOI Ha UX ONMCAHUS, UCIIONIb3Ysl 3HAHUS O
CBOMCTBaxX (PM3MUECKUX SIBICHUN U HEOOXOAUMBIE PUZNYECKUE
3aKOHOMEPHOCTH

1.16

Hcnonb30BaTh CXEMbl M CXEMATUYHbIE PUCYHKH M3YUYEHHBIX TEXHUUECKUX
YCTPOICTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPHU
peleHNH y4eOHO-IPaKTHUECKUX 3aJjau, ONTHUECKUE CXEMBbI JUIs
MIOCTPOEHHUSI U300paKEHUH B IJIOCKOM 3epKajie M COOMparolei InH3e

1.17

[TpuBoANTE pUMEPHI (HAXOIUTH UH(OPMALIHIO O TPUMEPax)
MPAKTUYECKOTO MCIIOIB30BaHMs (PU3MUECKUX 3HAHUH B TOBCETHEBHOMN
KHU3HU U1 o0ecrieueHHs 6e30MacHOCTH MPH 00pallieHUH ¢ TPUOOpaMu U
TEXHUYECKHMHU yCTPOHCTBAMHU, COXPAHEHUS 30POBbS M COOIIOACHUS HOPM
HKOJIOTUYECKOT0 MOBEICHUS B OKpYXaroleil cpene

1.18

Ocy1iecTBIATh NOUCK HHPOPMALIUU (PUZUIECKOTO COEPKAHUS B CETH
WuTepHeT, caMoCTOSITENbHO POPMYIUPYSl TOUCKOBBIHN 3aMpoC, HAXOIUTh
MyTH OIPEENIEHUs JOCTOBEPHOCTH MOJy4eHHON HH(POPMAIIUN Ha OCHOBE
MMEOIIMXCS 3HAHUU U JOMOJHUTENIBHBIX HICTOYHUKOB

1.19

Hcnonb30Bath MpH BBHIMTOTHEHUH YYEOHBIX 3a/JaHU HAYYHO-TIOMYJISIPHYIO
JTUTEPATypy PU3NICCKOTO COACPIKAHUS, CITPABOYHBIC MAaTEPUAIIBI, PeCypChI
cetn IHTepHET; BIaJeTh MPUEMaMH KOHCIIEKTUPOBAHHUSI TEKCTa,
npeoOpa3zoBanus HHGOPMAIINH U3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO

1.20

Co3naBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(OPMAIIUY U3 HECKOIBKUX UCTOUHUKOB (DU3HUECKOTO COJEpKaHUS,
MyOJIMYHO TPEJICTABIISATh PE3YIbTAThl MPOSKTHOM MIJIM UCCIIEA0BATEIIbCKOM
NEeSATEIbHOCTH, IIPU ’TOM I'PAaMOTHO UCIIOIb30BATh U3yUEHHbIN MOHATUIHHBIN
ammapar u3y4aeMoro pasjesna GU3HUKA U CONMPOBOXKIAATh BHICTYIIJICHHE




IIpe3eHTalMeN ¢ y4eTOM OCOOEHHOCTEH ay IMTOPHH CBEPCTHUKOB

1.21

[Tpu BbIMONIHEHNH YYEOHBIX IPOSKTOB U UCCIEIOBAHNIN (PU3NIECKUX
IIPOLIECCOB paclpeiessITh 00A3aHHOCTU B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMU 3aJa4aMH, CJICIUTh 3a BBIIIOJIHECHUEM IUIaHA IEUCTBUM U
KOPPEKTHPOBATh €r0, aJIeKBaTHO OLICHUBATh COOCTBEHHBIN BKJIaJl B
JEeATEIbHOCTD TPYIIIIbI, BEICTPAMBAaTh KOMMYHUKAaTUBHOE B3aMMOICHCTBUE,
IIPOSIBJISISI TOTOBHOCTD pa3periaTtb KOHMIUKTHI

HpOBepﬂeMble 3JIEMEHTHBI COACPKAHUSA

Kon Koxa baiemenTa IIpoBepsiemble 3J1eMEHTHI COIEePsKAHUS
pa3aena
8 MEXAHUWYECKUE SBJIEHW S
8.1 Mexanundeckoe aBrxeHue. MarepuaiibHasi Touka. Cucrema

OTCUYCTa

8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO JIBUKEHUS

8.3 PaBHOMepHOE NPSIMOIMHENHOE IBUKEHUE

8.4 HepaBHomepHoe npsimonuneiinoe apmxeHue. Cpennss u
MI'HOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JBHKEHUH

8.5 VYckopenue. PaBHOyCKOpeHHOE NPSMOIMHENHOE IBUYKEHUE

8.6 CBoOoauoe nmagenne. OneITe! [ anunes

8.7 PaBHOMepHOE aBMXkEHME IO OKpyx)HOCTH. [leprnoxa u yacTora
oOparieHus. JIuHelHas U yriaoBas CKOpPOCTH.
[lenTpocTpeMuTeNbHOE YCKOPEHHE

8.8 [Tepserit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tpernii 3akoH HeroTOHA

8.11 [IpuHIHUI cynepno3suuuu Cui

8.12 Cuna ynpyrocrtu. 3akoH ['yka

8.13 Cuna TpeHus: CHJIa TPEHHS CKOJIbKEHUS, CHUJIa TPEHUSI TTOKOS,
JpyTUe BUJIBI TPEHUS

8.14 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpPEHUE
CcBOOOIHOTO ITaICHNSA

8.15 JIBrxenne mnanet BOkpyr Connua. IlepBas kocMuueckast
ckopocTb. HeBecoMocTh 1 nieperpysku

8.16 PaBHOBecue MarepuanbHO TOUKH. AGCOIIOTHO TBEPOE TEJIO0

8.17 PaBHOBecHE TBEpIOTO TEJA € 3aKPEINICHHON OCBIO BpaIllCHUS.




MowmeHnT cuisl. LeHTp TsKECTH

8.18

Nmnynsc Tena. M3menenne umiynbca. UMmyibc cuiibl

8.19

3aKOH COXpaHEHUS UMITYJIbCa

8.20

PeakTuBHOE NBUKEHUE

8.21

Mexanndeckas pa60Ta 1 MOIIIHOCTb

8.22

Pabora cuit TsKeCTH, yIpyroct, TpeHus. CBA3b SHEPTUU
paboThI

8.23

[ToTennmanpHas 3HEPTHS TENA, MOJHATOTO HAJl TOBEPXHOCTHIO
3eviin

8.24

[ToTenuuanpHas SHEPTUsI CKATON TMPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPIUU

8.27

[IpakTuueckue padbOTHI:

Onpenenenne cpeHelt CKOPOCTH CKOJBKCHHS OpyCKa WITH
JBUKEHHUS IIApUKa 110 HAKIOHHOM miockoctu. OnpeneneHue
YCKOPEHUS TeJia IPH PAaBHOYCKOPEHHOM JIBFKCHUU TI0
HAKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IIyTH OT BPEMEHU IIPH
PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.

IIpoBepka rMmoTessl: €CIIU IIPU PABHOYCKOPEHHOM JIBHKCHUHU
0e3 HauaIbHON CKOPOCTH ITyTH OTHOCSTCS KaK psiJl HEUETHBIX
4HCell, TO COOTBETCTBYIOIINE IPOMEKYTKU BPEMEHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT
CHJIBI HOPMAJIBHOTO JlaBiieHus. Onpenenenne ko3P huinenTa
TpEeHUsI CKOTbKeHUs. OTNpeIeIeHne KECTKOCTU MPYKUHBIL.
Onpenenenne pabOThI CHIIBI TPEHUS PU PABHOMEPHOM
JBUKSHHUH TeJa M0 TOPU30HTAIBHON TOBEPXHOCTH.
Omnpenenenne pabOTHI CHITBI YIIPYTOCTH TIPH MOIBEME IPy3a ¢
WCIOJIb30BaHNUEM HETIOJIBUKHOTO U TIOJIBUYKHOTO OJIOKOB

8.28

Du3nYeCKHUe ABJICHUS B IPUPOJE: IPUIIMBBI U OTIUBBI,
JIBH>KeHUE 1aHeT COTHEYHOM CUCTEMBI, PEAKTUBHOE
JIBU>)KEHUE KUBBIX OPTaHU3MOB

8.29

Texnuueckue yCTpOﬁCTBaZ CIIMAOMCTP, AATYHUKHU IMOJIOKCHHA,
pPacCToOAHNA U YCKOPCHUA, PaKEThI

MEXAHWYECKHUE KOJIEGAHIMA 1 BOJIHBI

9.1

KonebarensHoe nuxenne. OCHOBHbBIE XapaKTEPUCTHKH




KOJIeOaHUM: IepHo/l, YacTOTa, aMIUIUTY/1a

9.2

MareMaTtrueckuil U npyKUHHbIM MasTHUKK. [IpeBpanieHue
SHEPI'UH NpU KoJeOaTeIbHOM JIBHKEHUH

9.3

3aryxaromue kojaebaHus. BeiHyk/IeHHbIE KOJIeOaHMsI.
Pe3onanc

94

Mexannueckue BoJIHbI. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IponosbHBIE M TONEPEYHBIE BOJIHBL. [[7TMHA BOJIHBI U
CKOpOCTb €€ pacrpocTpaHeHUsl. MeXaHn4eCKHUE BOJIHBI B
TBEPJIOM TeJI€, CEICMUYECKUE BOJIHBI

9.5

3Byk. ['poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpas3Byk u yabTpazByK

9.7

[IpakTuueckue padbOTHI:

Omnpenenenue 4acTOThI U IEPHOAA KOIeOaHUN
MaTeMaTHYECKOro MasiTHUKA.

Omnpenenenne 4acToThl U eproia KojaeOaHui npy>KMHHOTO
MasiTHUKa

HccnenoBanue 3aBUCUMOCTH Tiepuoa KojaebaHui
MMOABCHICHHOT'O K HUTHU I'py3a OT JJIMHBI HUTH. I/ICCJ'IGI[OB&HI/IC
3aBUCHMOCTH Tepro/ia KoneOaHuil Mpy>KUHHOTO MasiTHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH MepHroJia KoieOaHmit
rpy3a, MOJABEUIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
npykuHbl. I3MepeHne yckopeHus: CBOOOTHOTO TafeHUs

9.8

dusndyeckue SIBICHUS B IprUpoac: BOCHIPUATUC 3BYKOB
JKUBOTHBIMH, 3EMJICTPSCCHUC, celicMHU4YecKue BOJIHBI, YHaMH,
9X0

9.9

TexHuuyeckue yCcTpoucTBa: 3X0J0T, UCIIOJIb30BAHUE
yJIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1

DNeKTpOMarHuTHOE MoJje. DIeKTPOMarHUTHbIE BOJIHBI.
CBolicTBa 3JIEKTPOMATrHUTHBIX BOJIH

10.2 [IIkana 3n€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarauTHas npupoza ceera. CKOpocTh CBETA.
BoiHOBBIE CBOMCTBA CBETA

10.4 [IpakTuyeckue pabOTHI:
N3y4yeHne cBOMCTB 3JIEKTPOMAarHUTHBIX BOJH C IIOMOLIBIO
MOOWIBHOTO TenedoHa

10.5 dusnuecKue sIBICHUS B IPUPOJIe: OMOIOTHUECKOE AeHCTBUE




BHUJIUMOTO, YJIBTPA(GUOIETOBOTO U PEHTTCHOBCKOTO
U3Ty4YCHUI

10.6

Texuanueckue YCTpOfICTBaZ HCIIOJIb30BaHHUEC
QJICKTPOMArHMuTHBIX BOJIH JJISA COTOBOM CBSI3U

11

CBETOBbBIE ABJIEHUA

11.1

JlyueBast Mmoaenb cBeTa. MicTouHMKHM cBETa

11.2

[IpsimonuHeitHOE pacpocTpaHeHHe CBETa

11.3

OTpa)KeHI/Ie cBera. ITimockoe 3€pKao. 3aKoH OTpa’K€HUA CBETA

11.4

[Ipenomnenue cera. 3akoH npenomieHus ceeta. [loaHoe
BHYTpPEHHEE OTPakKEHUE CBETA

11.5

JIunza. Xop jtyyen B JIMH3E

11.6

OnTtHyeckas cucremMa (I)OToarmapaTa, MHUKPOCKOIIa U
TCICCKOIIa

11.7

I'na3 kak ontuyeckas cucreMa. bau3zopykocTs u
JaIbHO30PKOCTh

11.8

Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploTOHA.
CrnoxxeHue CeKTpalbHBIX I[BETOB. Jlucnepcust cBeTa

11.9

[IpakTuueckue padbOTHI:

HccnegoBaHue 3aBUCUMOCTH yriia OTpaK€HHA CBETOBOIO JIy4da
OT yrJjia maacHus.

N3yuenne xapakTepucTHK N300pakeHUs IIPEIMETa B INIOCKOM
3epKaje.

HccnegoBaHnue 3aBUCUMOCTH yriia npejJIoMIICHHUA CBETOBOT'O
JIyda OT yTIJjia maJiCHUs Ha I'paHUIC «BO3AYX - CTCKIIO».

[Tonydenue n300paxeHuii ¢ TOMOIIBIO COOUPAOIIIEH JIMH3HI.

Omnpenenenne HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI
coOuparoIe TUH3HI.

OnbITEI IO PA3JI0KCHUTIO Oenoro ceera B CIICKTD.

OnpITHI IO BOCIIPUATHUIO IIBETA MIPEAMETOB IIPU UX
Ha0JII0/IEHNH Yepe3 [[BETOBbIE QUIIbTPHI

11.10

®usnueckue ABIeHus B mpupoje: 3armenus ConnHna u JIyHsl,
L[BETA TeJI, ONITHYECKHUE sIBIEHUS B aTMocepe (11BeT Heba,
pedpakius, pagyra, MUPax)

11.11

TexHudeckue ycTpoicTBa: O4KH, IEPUCKOI, oToarmapar,
OIITHYCCKHUE CBCTOBOABI




12 KBAHTOBBGIE ABJIEHUA

12.1 OmnbiTel Pesepdopna u muianerapuast Mozens aroma. Mojienb
aroma bopa
12.2 Hcnyckanue u noriomnieHue cBera aroMoM. KBaHTBHI.

JIunenyaTele CIIEKTPBI

12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3ITyYeHHs

12.4 Ctpoenue atomHoro siapa. HykinonHas Mojiesib aTOMHOTO
sapa. M3oTonsl

12.5 PapnoaktuBHbie npeBpaienus. [lepuon nomypacmnana
aTOMHBIX si7iep

12.6 SAnepHble peakuny. 3aKOHbI COXPAHEHHUS 3apsA0BOTO U
MaccOBOI'O YHCEN

12.7 DHeprus cBA3M aTOMHBIX siziep. CBsA3b MAacChl U SHEPTUU

12.8 Peakuuu cunTe3a U eacHus saep. IcTOUHUKH SHEPruu
CosHIa u 3B€37

12.9 Snepnas sHepreruka. /lelicTBue paguoakTUBHbBIX U3JIYyYEHHUM
Ha KUBbIE OPraHU3Mbl

12.10 [IpakTrueckue pabOTHI:

Hab6utoieHne CruIomHbIX U JIMHEHYaThIX CIIEKTPOB
U3JIy4YCHUS.

HccnenoBanue TpEKOB: N3MEPEHHUE SHEPTUN YACTHULIBI 110
TOPMO3HOMY TyTH (110 hoTOrpadusm).

N3mepenue pagnoakTuBHOro hoHa

12.11 @u3nyecKue ABJICHUS B IPUPOJIE: €CTECTBEHHBIN
parnoOaKTUBHBIN (HOH, KOCMUYECKHE JTy4H, PAJHOAKTUBHOE
U3JIy4YeHUE TIPUPOAHBIX MUHEPAJIOB, ACHCTBUE
PaaNOAKTUBHBIX U3JyUYECHUH Ha OPraHN3M YeJIOBEKa

12.12 TexHuueckue ycTporucTBa: CIIEKTPOCKOII, NHANBH Ty AIbHBIN
JO3UMETp, KaMepa Buinbscona

IIpoBepsiembie Ha OI'D mo ¢pusuke
TpeOdoOBaHus K pe3yjabraram ocBoenus OOII
000

s mposenenust OI'D no gusmke ucnonb3yercs nepedeHs (KoaudukaTop) npoBepsieMbIX
TpeboBaHui k pesyibTaTtam ocBoeHuss OOIT OOO u nepeyeHs AIEMEHTOB COJEPKaHMS.




Ilepeuennb (koaudukaTop) NpoBepsieMbIX TPeOOBaHMI K pe3yabTaTaM ocBoenusi OOIT

000

Kon
NpoBePsSIeMOro
TpedoBaHMs

IIpoBepsiembie TPeOOBAHUSA K MPEAMETHBLIM pe3yJbTaTamMm 0a30B0Or0
YPOBHSI OCBO€HHSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl 0CHOBHOT'O
o0mero oopazoBanus Ha ocHoe ®I'OC

ITonnmanue ponu GU3KMKK B HAYYHOH KapTHHE MUPA; CPOPMUPOBAHHOCTh
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOM CBS3U U M03HABAEMOCTH
SIBJICHUH IIPUPOIBI, O POJIM 3KCIIEPUMEHTA B (hpU3HKe, O
cucTeMoo0pa3yroiei poiau GU3NKHA B Pa3BUTUN €CTECTBCHHBIX HAYK,
TEXHUKU U TEXHOJIOTUH, 00 3BOIIOLUM (PU3MUECKUX 3HAHUH U X POJIU B
L[EJIOCTHOM €CTECTBEHHOHAYYHOM KapTHHE MUPA, O BKJIaJIe POCCUMCKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKU, 0OBICHEHHE IIPOLIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKH U TEXHOJIOTUH

3HaHUs 0 BUAAX MaTepuu (BEIICCTBO U I0JIE), O IBMIKCHUH KaK CIIoco0e
CYILIECTBOBAHUS MaTEpPHH, 00 aTOMHO-MOJICKYJISIPHOW TEOPUH CTPOCHUS
BEIIECTBA, O (PUIUYECKOM CYIIHOCTH SIBIICHUN MPUPOJIBI (MEXaHUYECKUX,
TEIUIOBBIX, AJIEKTPOMATHUTHBIX U KBAHTOBBIX); YMEHHUE PA3/INyaTh SIBJICHUS
10 ONMCAHMIO UX XapPaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHPYIONINX JAaHHOE (PU3NICCKOE SBIICHUE; YMEHUE PACIIO3HABATH
MPOSIBIICHUE U3YyUEHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM MUPE,
BBIJICIISASI X CYILIECTBEHHBIE CBOMCTBA (MPU3HAKM)

BJ'Ia,I[CHI/IC OCHOBaMH IIOHATHHHOTO arrapara 1 CMMBOJIMYCCKOTO A3bIKa
(1)I/ISI/IKI/I N UCIIOJIb30BAHUEC UX IJIA PCIICHUA y‘~I€6HBIX 3aaa4; YMCHUC
XapaKTCpPU30BaThb CBOMCTBA TCI, (I)I/I3I/IIICCKI/IC SIBJICHUS U ITPOLICCCHI,
HCIIOJIB3YA (1)YHI[aM€HTaJ'II)HBI€ 1 OMIIMPHUYCCKUEC 3aKOHBI

VMeHnue onuceBaTh HU3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/I‘I€CKI/IG SIBJICHUA,
HCIIOJIb3YA (I)I/IBI/ILIGCKI/IC BCINYHHBI

Branenmne ocHoBaMH METOJIOB HAayY4YHOT'O IMO3HAaHHA C Y4ETOM CO6J'HOI[CHI/I$I
IpaBHJI 0e30I1acHOro TpyHaa: Ha6J’IIO,Z[eHI/Ie (I)I/ISI/I‘IGCI(I/IX SIBIICHUI:

YMEHHE CaMOCTOSITEIbHO COOMPATh SKCIIEPUMEHTATBFHYIO YCTAHOBKY U3
JTAHHOTO Habopa 000PYI0OBAHUS 110 UHCTPYKIIUH, OMKUCHIBATH X0/ ONBITA U
3aMKCHIBATh €T0 PE3YNbTAThl, HOPMYITHPOBATH BHIBOIBL;

MPOBE/ICHUE MPSAMBIX U KOCBEHHBIX U3MEPEHHUN (PU3NYECKUX BEIMUMH:
yMEHHE IJIaHUPOBATh U3MEPEHHUSI, CAMOCTOSITEIbHO COOMPAThH
9KCIIEPUMEHTAIBLHYIO YCTAHOBKY 110 MHCTPYKIMH, BBIYUCIIATH 3HAYCHHE
BEJIMYMHBI M aHAJIU3UPOBATh MOJyUYEHHBIE PE3YJIbTaThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;

MIPOBE/ICHUE HECIOKHBIX IKCTIEPUMEHTAIBHBIX HCCIIEIOBAHUH;
CaMOCTOSITENIHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U MPOBOANUTH
WCCIIEIOBAaHKE TT0 WHCTPYKIIMH, TIPEICTABIATH TOTY4YeHHBIC 3aBUCHMOCTH
($u3MYeCKUX BETUYMH B BHJIE TaOJIUI U IPpauKOB, YUUTHIBATH
MOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIeIOBAHHS




[TonnMaHme XxapaKkTepHBIX CBOMCTB (pr3HuecKuX Mojeneil (MaTepraabHas
TOUKa, a0COJIIOTHO TBEPAOE TEJI0, MOAEIH CTPOCHMS Ia30B, )KUJIKOCTEH U
TBEPABIX TEJ, IJIAHETapHasl MOJEIIb aTOMa, HYKJIOHHAsi MOJIEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX AJIs 00bACHEHHs (PU3MUECKUX IIPOLIECCOB

YMmeHue o0bSICHATh (GU3NUECKUE POLIECCHl M CBOICTBA Tell, B TOM YHCIIE U
B KOHTEKCTE CUTYyalMil IIPAKTUKO-OPUEHTUPOBAHHOTO XaPaKTePa, B

7 YaCTHOCTH, BBISABIIATH IIPUYMHHO-CIICICTBEHHBIE CBA3U U CTPOUTH
00BSICHEHHUE C OTIOPOI HA M3yUYCHHbIE CBOMCTBA (PM3NUECKUX SIBIICHHIH,
(bu3nyeckre 3aK0Hbl, 3AKOHOMEPHOCTH U MOJIEIIN

YMeHue pemats pacueTHble 3a1a4n (Ha 6a3e 2 - 3 ypaBHEHHIT), HCIIONIB3YS
3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (PU3NUECKHE BEIINUUHBI, B YACTHOCTH,
3aMKChIBaTh KPaTKOE yCIOBUE 3a/1a4H, BBISBIATH HEJOCTAIOIINE JaHHbIE,
BbIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIE JUISI €€ pelleHus,
HCII0JIb30BaTh CIIPABOYHbBIE JAHHBIE, IPOBOJUTH PACUEThl U OLICHUBATh
PEATMCTUYHOCTD [OJIyYEHHOT'0 3HaueHHs! (pU3nyecKoil BEIMUMHBI; yMEHHE
OTIPENIENIATh PAa3MEPHOCTh (PU3MUECKON BEIMYHMHEI, TOTYYSCHHOH MPH
pELICHNN 3a/1a4U

YMeHHe XapakTepu30BaTh IPUHLIUIBI JCHCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM YHCJie OBITOBBIX TPUOOPOB, M MPOMBIIUIEHHBIX TEXHOJIOTUIECKUX
IIPOLIECCOB 10 X OIUCAHUIO, UCIIONIb3YS 3HAHUS O CBOMCTBaX (hU3MUECKUX
SBJICHUI W HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH

YMeHue UCNosb30BaTh 3HAHUA O (PU3NYECKUX SIBJICHUSIX B IOBCEAHEBHOM
KHU3HU 171 o0ecrieueHns 0€30IacHOCTH MpU 00pallleHUH C OBITOBBIMU
npubopaMy U TEXHUYECKHUMHU yCTPOHCTBAMHU, COXPAHEHUS 3[J0POBbS U
COOJIFOICHHSI HOPM 3KOJIOTMYECKOT0 TIOBEACHNUS B OKPYIKAIOILEH cpesie;
MNOHMMaHHE HE0OXOAUMOCTH MPUMEHEHUS TOCTHKEHUN (HU3UKU U
TEXHOJIOTUH /1711 palliOHAJILHOTO MPUPOOII0JIb30BAHUS

10

OmnbIT noucka, mpeodpa3oBaHus U MpeJcTaBIeHHs HH(OpMaIUK
(U3MYECKOTO COAepKaHUS C UCIIOJIb30BaHUEM NH(OPMALIOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUI; YMEHHE OLICHUBATH JOCTOBEPHOCTh
MOJTy4eHHOUM HHGOpPMAIK Ha OCHOBE UMEIOIINXCS 3HAHUHN U
JOTIOJIHATEIIBHBIX NICTOYHUKOB; YMEHHUE MCIIOJIb30BaTh IIPU BBIIIOJIHEHUN
y4eOHBIX 3aJJaHUI HAyYHO-TIOMYJIIPHYIO JTUTEPATypy PU3NUECKOrO
COJIEpKaHus, CIIPAaBOYHbIE MaTepHalIbl, pECYPCHI ceTH VIHTEepHET; BiajeHue
0a30BBIMU HaBbIKaMU MpeoOpa3zoBaHus HHGOPMAIIUU U3 OJJHOU 3HAKOBON
CHCTEMBI B IPYT'YIO; YMEHHUE CO3/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE U
YCTHBIE COOOIIIEHUSI HA OCHOBE MH(OPMAIINK U3 HECKOJIBKHUX UCTOYHHUKOB

11

IlepeyeHb 371eMEHTOB coAep:KaHus, NpoBepsieMbIXx Ha OI'D no ¢pusuke

Ko .
IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

1 |MEXAHUWYECKUE ABJIEHUA

Mexanunueckoe aBumxeHue. MartepuanbHas Touka. Cucrema orcuera. OTHOCUTENIBHOCTh
JIBIKCHUS

1.1




PaBHOMepHOE U HEpaBHOMEpHOE JIBUKeHUE. CpeaHss ckopocTh. DopMyia i

1.2 .

BBIYMCIICHUS CPEAHEN CKOPOCTU: V = S/t
PaBHOMEpHOE npsMosIMHENHHOE TBUKEHHE. 3aBUCUMOCTh KOOPIMHATHI Tella OT BPEMEHU
B CJIy4ae paBHOMEPHOIO MPSIMOIUHEHHOTO JBUKEHUS:

I

|

- - [ ﬂ
X
['paduku 3aBUCUIMOCTH OT BPEMEHH ISl POEKIIMHU CKOPOCTH, MPOCKIIUHU MepEMEIICHHUS,
MyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSMOJIMHEITHOM JIBHKCHUHT
3aBUCUMOCTbh KOOPJIMHATHI TE€JIA OT BPEMEHU B CIIy4ae PAaBHOYCKOPEHHOI'O
MPSIMOJIMHEWHOTO JIBH>KCHMUS:
- -] —

CDOpMy.]'IBI AJI ITPOCKIUHU IEPEMECIICHM A, MPOCKIUN CKOPOCTU U MMPOCKIHNHN YCKOPCHUSA
IIpU paBHOYCKOPECHHOM HpSIMOJIPIHefIHOM JBUXXCHUU:




o

-

sl an als =-"?
U: Ul.‘r ""ﬂ:rs.‘r

['paduku 3aBUCUMOCTH OT BPEMEHH I IPOESKIMH YCKOPEHHUS, IIPOEKIIUN CKOPOCTH,
IIPOEKIMH [TEPEMELICHUS, KOOPAUHATHI IPU PAaBHOYCKOPEHHOM MPSMOJIMHENHOM
JBHKEHUU

L.5

CoboaHoe nageHue. @opmyIibl, ONKMCHIBAIOIIME CBOOOJHOE MMaJJeHHUE Tela 110
BEPTHUKAIU (ABM)KEHUE TeJla BHU3 UM BBEPX OTHOCUTEIHLHO MMOBEPXHOCTU 3€MJIN).
I'paduku 3aBUCUMOCTH OT BPEMEHH JUIsl TPOEKLIUHN YCKOPEHHSI, IPOESKIIMH CKOPOCTU U
KOOpJIMHATHI IIPU CBOOOAHOM Na/ICHUHU TeJla IO BEPTUKATIN

1.6

CKOpOCTB PAaBHOMCPHOI'O ABWKCHUS TEJIAa IO OKPYKHOCTH. HaHpaBJ'ICHI/IC CKOpPOCTH.

dopmyna ajst BEBIYUCICHHSI CKOPOCTH Yepe3 Painyc OKPY>KHOCTH U TIEPUOJT
oOpareHus:




HenTpocTpemurensHoe yckopenue. HarpasieHrue HeHTpOCTPEMUTENBHOIO YCKOPEHHUSI.
®Dopmyna ajsl BBIYUCICHHS YCKOPEHUS:

=l
R

®opmyiia, cBsI3bIBalOLIas MEPUOJ U YaCTOTY OOpallleHus:




T

1

1.7

Macca. ITnotHoCTh BemecTBa. @opmyiia i1 BBIYUCICHUS INIOTHOCTHU:

F

1.8

Cuna - BekTopHas gusndeckas BenndnHa. CI0KeHHUEe CUIT




1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroTOHA

Bropoii 3akoH HeroTona:

el
1.1
0 LB E
—
ConarpaBlieHHOCTh BEKTOPa YCKOPEHUS Tella U BEKTOpa CUJIBI, ICHCTBYIOMIEH Ha TEJIO
Bzanmoperictue ten. Tperuii 3akon HeroToHa:
J 4
1.1
I k&
_} p—— —
TpeHue MoKos U TpeHHE CKOIbKeHus. DopMyia Uk BEIYUCICHHUS] MOTYJISI CHITBI
TPEHUSI CKOJIbKECHHUS:
1.1
2 — - i
— i
11 Hedbopmarnus tena. Yupyrue u Heynpyrue aedopmanui. 3aKoH yupyrou nedopmaruu

(3akoH ['yka):




F=k-Al

BCCMI/IpHOG TATOTCHHE. 3aKOH BCEMHPHOI'O TATOTCHUSA:

Hy - 1~
F=G_ 1 I

1.1 i

4 R
Cuna TspKecTu. Y CKOpeHHe CBOOOTHOTO MaeHUS.
dopmyna Amst BEIYUCICHUSI CUITBI TSKECTH BOIM3U MoBepXHOCTH 3emnn: F = mg.
JBwxkenue mnanet Bokpyr Comuna. [lepas kocMuueckasi ckopocts. HeBecoMocTs u
neperpy3Ku
Nmmynbe Tena - BekTopHas (pu3nueckas BeTUYHHA.

— il
1.1 "E
5 LB

I/IMHYJ'ILC cucteMsl Tea. I3mMeHeHne HUMITYJIbCA. I/IMHy.]'IBC CHIJIbI




1.1

3aKkoH COXpPAaHCHUS UMITYJIbCa IJIA 3aMKHYTOI7I CHUCTEMBI TCII:

D=+, Uy =const

PeakTuBHOE NBMKEHUE

1.1

Mexanunueckas pabota. @opmya i BEIYUCICHHS paOOThI CUJIbL:

= Fsooso

Mexannueckass MOITHOCTD:




1.1

Kunernueckas u norenuumanbHas sueprus. @opmyna A BBIYUCICHUST KHHETUYECKOU
SHEPruu:

=Y
2

Teopema o kuHeTnueckou s3Heprun. opmysa AJid BBIYUCICHUS TOTEHIIMAIbHON
SHEPTHH TeJa, MOJHITOr0 HaJl 3eMIIeH:

= mgh

1.1

MexaHuyeckasi SHEpPIrus:

E=E.+E




3aKoH COXpaHEHUsI MEXaHUYECKOM sHeprun. DopMyia JjIsl 3aKOHA COXPAHEHUS
MEXaHHYE€CKOM SHEPrUU B OTCYTCTBUE CUJI TpeHus: E = const.

[TpeBpareHre MEXaHMUYECKON YHEPTUH MPU HATUYUU CUJIbI TPEHUS.

1.2

[IpocTbie MexaHU3MBI. «30J0TOE TPABUIO» MEXAHUKH.
Peryar. Momenr cuiisl: M - Fl.

VYciioBue paBHOBECHS pblyara:

M + M, +...=

[onBuxubIi 1 HenoABMKHBIN O6510ku. KT/l MpOCThIX MEXaHU3MOB:

“Aﬂﬂﬂé‘-ﬁﬂﬂﬂ

AHI]:H‘-'IEEEE 7

1.2

JlaBiieHne TBEpIOTO TEa.

(DopMyna JJI BBIYHUCJIICHUA JAaBJICHUS TBEPAOIO TCIa:




£
<

JaBnenue ra3a. ATMmocepHoe JIaBJIeHHE.
FHI[pOCTaTI/I‘ICCKOG AaBJICHUC BHYTPH KUAKOCTHU.

<I>opMyJ1a JJI BBIYHUCIICHUA JAaBJICHUS BHYTPHU KUJAKOCTH:

p=pgh+p_.,

1.2

3axoH [lackans. I'mapaBnuyeckuil npecc

1.2

3akoH Apxumena. @opmMyra ajisi OIpeIeTIeHUS BRITATKUBAIONIEH CHITBI, ICHCTBYOIICH
Ha TeJO, NOTPYKEHHOE B KUJKOCTh WJIH T'a3:




VYcnosue maBanus Tena. [lmaBanue CYJIOB H BO3YXOIIJIaBAHHUC

Mexanunueckue kojaeOaHus. AMIUIMTY 1A, IEPUO U yacToTa Kosnebanuil. dopmyia,
CBS3BIBAIOIIAS YACTOTY U IEPUOJ KOJIEOaHU:

1.2

4 R =

1.2 | Matematnueckuil ¥ Ipy>KMHHBII MasTHUKH. [IpeBpalienue s3uepruu npu

5 | Koie0aTeIpbHOM IBKEHUN

1.2

6 3aryxatomue Konebanus. Boinyxnennsie konedanus. Pesonanc

10 Mexannueckne BOJHBL. [Ipo10IbHBIE U ITONIEpEYHbIE BOJIHBL. JJJIMHA BOJIHBI U CKOPOCTh

pacnpocTpaHEHUs BOJHBI:




A=U:

1.2

3Byk. 'poMKOCTB U BbIcOTa 3ByKa. OTpa)KCHHE 3BYKOBOW BOJIHBI HA FPAHUIIC JBYX
cpen. Madpa3ByK U yiIbTpa3ByK

1.2

[TpakTuyeckue paboThI

H3mepenue cpeHel MII0THOCTH BELECTBA; APXUMEIOBOM CUJIBL; KECTKOCTU IIPYKUHBL;
K03 pHIIMEeHTa TPEHUS CKOIBKEHUS; paOOTHI CHIIBI TPEHHSI, CHITBI YIIPYTOCTH; CPEIHEH
CKOPOCTH JIBUKEHMs OpycKa 10 HaKJIOHHOW INIOCKOCTH; YCKOpEHHsI OpycKa MpH
JBUKEHHUH 110 HAKJIOHHOM IJIOCKOCTH; YaCTOTHI U Ieproia KoneOaHuit
MaTeMaTHYeCKOro MasiTHUKA; YaCTOTHI U [epHo/ia KoJeOaHul NPy KMHHOTO MasiTHHUKA,;
MOMEHTa CHUJIbI, IEHCTBYIOIIETO Ha pblYar; paboThl CHJIbI YIPYTOCTH IIPU NOIbEME
rpy3a ¢ HOMOILbIO HEMOABMKHOTO 0JI0Ka; pabOThI CUJIBI YIIPYTOCTH MIPU MObEME TPY3a
C TIOMOIIIBIO MOJBUKHOIO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBON CUITBI OT 00beMa MOTPyKEHHOM YacTH Tesa
Y OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHIIBI OT MACCHI TEINA;
CUJIBI TPCHUS CKOJIBXKCHUA OT CUJIBI HOPMAJIBHOT'O JaBJICHHUA U OT pOJia MOBCPXHOCTH;
CHUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MPYKHHE, OT CTENEHH JIehopMalliy Py KUHbI;
YCKOpEHUs OpycKa OT yriia HaKJIOHa HAMpaBJISIONICH; Iepro/ia (4acTOTh) KoJieOaHUH
HUTSHOTO MasATHUKA OT JUTMHBI HUTH; IEPHOJIa KOeOaHU MPY>KUHHOTO MasgTHUKA OT
MAacCChI I'py3a 1 )KC€CTKOCTHU MPYKUHBI; UCCICAOBAHNEC HE3aBUCUMOCTH IIEpHUOIa
KoJie0aHUI HUTSIHOTO MasiTHUKA OT Macchl rpy3a. [IpoBepka yciaoBust paBHOBECHS
pbIdara

1.3

®dusnuecKkue ABIEHUA B IPUPOJIE: IIPUMEPBI IBUKEHHUS C PA3JINYHBIMU CKOPOCTAMHU B
JKUBOW U HEXKUBOM IIPUPOJE, NEHCTBUE CHIIbI TPEHHUS B IPUPOJIE U TEXHUKE, TPUIIMBEI U
OTJIUBBI, IBUKEHHE MI1aHeT COTHEUHOM CHUCTEMBI, PEAKTUBHOE JBUKEHHUE KUBBIX
OpPraHU3MOB, PbIYary B TEJI€ YeJIOBEKa, BIMSHIE aTMOCHEPHOTO JAaBJICHUS HA )KUBON
OpraHu3M, IJIaBaHHEe PbIO, BOCIIPUATHE 3BYKOB KUBOTHBIMH, 3eMJIETPSICEHNE,
CEHCMUYECKHE BOJIHBI, IlyHAMH, 3XO

1.3

TexHu4eckue yCTponcTBa: CIUIOMETD, TaTIYUKH MTOJI0KEHUSI, PACCTOSIHUS U

YCKOpPEHUsI, JMHAMOMETP, TOIIIUITHUKH, PAKEThI, PhIYar, MOABUXHBINA U HETIOABUKHBII
0JIOKM, HAKJIOHHAS TIOCKOCTh, IPOCThIE MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY I,
YCTPOMCTBO BOAOIMPOBOA, THIPABIMUECKUN TIpecc, MaHOMETP, OapoMeTp, BEICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOJIb30BAHKE YIIbTPa3ByKa B OBITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA




2.1

OCHOBHBIE ITOJIOKEHUS MOHCKYHHPHO-KHHCTHHGCKOﬁ TCOpHUU CTPOCHUSA BCIICCTBA.
Mopenu TBepOTo, JKUAKOTO U Ta3000pa3HOro COCTOSHUM BemecTBa. Kpucrammyeckne
u amop(HbIE Tena

2.2

JBukenne yactuil BemecTBa. CBsA3b CKOPOCTHU JABMKCHUS YaCTHIL C TEMIICPATYPOH.
bpoyHoBckoe nmxkenue, nuddysus

2.3

CMayuBaHue U KalnWJUIAPHBIC SABJICHUA

24

TennoBoe pacIIMpeHHE U CKaTUE

2.5

TemmoBoe PaBHOBECHUE

2.6

Buytpennss sueprusi. Pabota u teronepenaya kak criocoObl U3MEHEHHS] BHYTPEHHEH
SHEPTUU

2.7

Bunpr TCIIoNCpCaavn: TCIIOIMPOBOAHOCTb, KOHBCKIHUA, U3JTYUCHUC

2.8

Har PEBAHUC U OXJIAXKICHUC TCII. KomnyecTBO TEIIOTHI. VY nenbHas TEII0EMKOCTh:

O=cm(t,—t,

2.9

3akoH COXPAHCHUS SHCPIUU B TCIIOBBIX IIPOLECCAX. ypaBHeHI/Ie TEIIOBOro OaraHca:

O+ +..=

2.1

Hcnapenue n koHaeHcanus. Mi3MeHeHne BHyTpEHHEN SHEPTUU B IIPOLIECCE UCTIAPEHNUS
U KoHJeHcaruu. Kunenue xkuakocTu. Y ienpHas TeroTa napooopaszosanus: L = Q/m

2.1

BnaxuocTs Bo3ayxa

2.1

IInaBneHue n KpucTtajuin3danus. H3MmeneHue BHYTpCHHCﬁ OHCPI'UU IIpU IUIABJICHUU U
KpucCTaJllIn3allvu. Y,ZIGJ'II)HaSI TCIJIOTA I1JIaBJICHUA:




¢
3

2.1 | BHyTpeHHss SHEprus CropaHus TOILIMBA. Y IebHAsI TEIJI0TA CTOPAHUS TOIUINBA: ( =
3 |Q/m
2.1 o
4 [Tpuniuns! paboTs! TemnoBbix Apurarenei. KIT/[ teroBoro apurarens
[IpakTuyeckue padboThI
N3mepenune yaenbHON TEIIOEMKOCTH METAITIMYECKOT0 HUIMHIPA; KOJTUYECTBA
51 | TETUIOTHL, MOTY4EHHOrO BOJIOM KOMHATHOM Temneparypbl (UKCUPOBaHHON Macchl, B
5' KOTOPYIO OIYIIEH HArpeThld HWJINH/P; KOJIMYECTBA TEIJIOTHI, OTTAaHHOI'O HarpeThIM
LUJIUHAPOM, IIOCJIE OIIyCKaHUs €ro B BOJY KOMHAaTHON TEMIIEPATyPbl; OTHOCUTEIbHOU
BJIQYKHOCTH BO3/YyXa; yAEJIbHON TEIUIOTHI IUIABJICHHUS JibJa. MccnenoBanne N3MEHEHUs
TEMIIepaTypbl BOABI PH Pa3IMYHBIX YCIOBHSX; SIBICHUS TEIUIOOOMEHA MIPU
CMEIIMBAHUH XOJIOJHOM M rOpsiuer BOJBI; MPOLECCa UCTIAPEHUS
71 ®dusnueckue ABIEHU B IPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE U KAWIIJISIPHBIC SBJICHUS
6 B IIPUPOJIE, KPUCTAILIBI B IPUPOE, U3ityueHre CosHIa, 3aMep3aHre BOJI0EMOB,
MOpcKHUe Opu3bl; 00pa3oBaHKUE POCHI, TYMaHa, MHEsl, CHEra
71 TexHnueckue yCTponCTBa: KalUJUIAPHI, IIPUMEPBI UCIIOJIb30BAHUS KPUCTAILIOB,
? JKUJKOCTHBIM TEPMOMETP, aTYUK TEMIIEPATypPbl, TEPMOC, CUCTEMA OTOILJIEHUS JOMOB,
TUTPOMETPHI, IICUXPOMETP, apoBasi TypOHMHA, IBUraTeIb BHYTPEHHETO CrOPaHUs
3 | SJIEKTPOMAI'HUTHBIE ABJIEHMUA




3.1

Onexrpuzanus Tei. J[Ba BUJa 3J€KTPUUECKUX 3apsiioB

3.2

B3aumoneiictBue 3apspkeHHbIX Ten. 3akoH KysnoHa

33

3aKoH COXPAHCHUS DJICKTPUUCCKOI'O 3apsaia

34

OnekTpuueckoe nose. HanpsskeHHOCTh anekTpudeckoro nods. [Tpuanun
CYIIEPIIO3UIIMU IJIEKTPUUECKHUX ITOJEN (HA KAUECTBEHHOM YPOBHE)

3.5

Hocurenu snexTpudeckux 3apsaaoB. JleficTBUe 3IEKTPUUYECKOro Mo Ha
ayIeKTpudecKue 3apsiibl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTostHubIM 251ekTpUyecKuil TOK. JlelicTBus 3nekTpuyeckoro Toka. Cuiia Toka.
Hanpsixenue.

I=q/t,U=A/q

3.7

DJeKTPUYECKOE COMPOTUBIICHHE. Y ICITBHOE ANEKTPUIECKOE COIIPOTUBIICHHE:

R =pl/S

3.8

3akon Oma jy1s yyactka snekrpudeckoid nenu: [ = U/R

39

HOCHGI{OB&TGHBHOG COCANHCHUEC ITPOBOAHUKOB:
b b
r— ] e [ | L] —
I,=I1,; U=U,+U,; R=R +R

Hapanneanoe COCAUHCHUC ITPOBOAHUKOB PABHOI'O COITPOTHUBIICHUS:

U =U;I=I+IL;R==3,

j

-

CMelaHHbIE COCAUHCHUA MMPOBOAHHUKOB

3.1

Pa6ota u momHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.1

3akoH oy - Jlenna:




-

e—
o

3.1 | OneIT OpcTena. MarHuTHOE 10J1€ IPSIMOTO IPOBOIHUKA C TOKOM. JIMHMM MarHUTHON
2 | ”HOYKIUHA
3.1 .
3 MarHuTHOE 10JIe IOCTOSIHHOTO MaruuTa. B3anMoeiicTBe MOCTOSTHHBIX MarHUTOB
3.1 .
4 JleiicTBME MarHUTHOTO TOJISt HA TPOBOTHHUK C TOKOM
3.1 .
5 OnbiTel @apanes. SBnenue anexkTpoMarauTHol nHaAyKuun. [Ipasumno Jlenna
[TpakTuyeckue paboThI
H3MepeHue 31eKTpUIeCKOro COMPOTUBIICHUS PE3UCTOPA; MOIIIHOCTHU 3JIEKTPUYECKOTIO
TOKa; pabOTHI SJEKTPUIECKOTO TOKA.
31 HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOUIETO B IPOBOTHUKE (PE3UCTOPHI,
6 JaMITOYKa), OT HAIPSHKEHHs Ha KOHIAX TPOBOJIHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
JUTMHBI TTPOBOTHHKA, TUIOIIAH €r0 TIONEPEYHOTO CEYCHUS U YACTHHOTO
COIPOTHUBIICHUS.
[TpoBepka nmpaBuiIa i SIEKTPUUYECKOTO HANPSHKEHUS TPH MOCIIeA0BATETbHOM
COCIMHEHUH TPOBOIHUKOB; TIPABUIIA ISl CHIIBI DJIEKTPUYECKOTO TOKA TIPU
napajielbHOM COE€MHEHUH MPOBOAHUKOB (PE3UCTOPHI U JTAMIIOUKA)
31 dwusnueckue sIBICHUS B IPUPOJIE: dICKTPUIECKUE SIBICHUS B aTMochepe,
? AIIEKTPUUYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE 110JIe 3eMJIH, JIpei( MmorocoB, poib
MarHUTHOTO TIOJIS JUTS )KU3HM Ha 3emIle, OJIIPHOE CUSTHUE
TexHUUECKne yCTpOCTBA: IEKTPOCKOII, aMIIEPMETP, BOIBTMETP, PEOCTAT, CYSTUNK
3.1 | 27eKTpUYECKOI SHEPTHHU, DIEKTPOOCBETUTEIbHbBIE TPHUOOPHI, HATPEBATEIIbHBIE
8 | amekTporpuOopsI (IPUMEPHI), INMEKTPHUECKUE TTPETOXPAHNUTEINH, dJICKTPOMArHHUT,
AIIEKTPOABHUraTeNb MOCTOSHHOTO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa
3.1
9 OnekTpoMarHuTHbIe BOJHBI. [1Ikana 3JeKTpOMarHUTHEIX BOJIH
32 .
0 JlyueBasg monenb ceta. [IpsamosinHeiHOE paclipOCTpaHEHHE CBETA
32

3akoH oTpaxeHus cBera. [liockoe 3epkaiio




3.2

[Ipenomnenue cBera. 3aKOH MPETOMIICHUS CBETa

3.2

Hucnepcus ceera

3.2

JIunza. Xop nyueit B inH3e. POKYCHOE paccTOsHUE JUH3bI. OnTHYecKas cujia JUH3bL: D
=1/F

3.2

I'ma3 kak onTudeckas cucteMa. O THYSCKHE HpI/I60pH

3.2

[TpakTuyeckue paboThI

M3mepenune onTHYeCKON CHITbI COOMPAIOIIEH JIMH3bI; (POKYCHOTO PACCTOSHHS
coOuparonie JTMH3bI (110 CBOWCTBY PaBEHCTBA pa3MepOB IpeaAMeTa U U300pakeHus,
KOT/Ia IIPEIMET PACIIOJIOKEH B ABOIHOM (DOKycCe), TOKa3aTeNs IPeJIOMIICHUS CTEKIIA.

HccnenoBanue cBOMCTBA N300pakKeHUSI, TOTYUYEHHOTO C MTOMOIIBIO COOMparoIen
JIUH3BI; U3MEHEHUS (POKYCHOTO PACCTOSIHUS IBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJia
MIPEJIOMJICHUST CBETOBOT'O JIydya OT YIJIa MaJIeHUs Ha TPAHMIIC «BO3IYX - CTEKIIO)

3.2

®dusnyeckue siBneHus B npupoze: 3atMeHust ConHna u JIyHsl, BeTa Tel, ONTHYECKHE
SBIICHHUA B aTMOcdepe (1BeT HeOa, pedpakius, pamyra, MUPax)

3.2

Texnuueckue YCTpOﬁCTBai OYKH, IICPUCKOII, Q)OToannapaT, OIITHYCCKHUEC CBCTOBOAbI

KBAHTOBBGIE ABJIEHUA

4.1

PagnoaktuBHOCTH. Anb(da-, 6eTa-, ramma-uznydenus. Peakiuu anbda-u Oera-pacnana

4.2

OnbIThI Pe3ep(1)0pna 10 paCCeAHNIO aﬂb(l)a-‘{aCTI/H_[. HnaHeTapHaﬂ MOACJb aTOMa

4.3

CocraB aromHoro sijipa. M3otonst

4.4

[Tepuon monypacnaaa aTOMHBIX SIAEP

4.5

HnepHHe pCaKknuu. 3aKOHBI COXPAHCHUSA 3apAA0BOTO U MAaCCOBOTO YHCECII

4.6

dusnyeckue SBICHUS B npupozne: €CTECTBEHHBIM paI[I/IOaKTI/IBHHﬁ (I)OH, KOCMHNYCCKHE
JIy4H, paaruOaKTUBHOC N3JIYUCHUC ITPUPOAHBIX MUHEPAIOB, JIGfICTBHC PaaOaKTUBHBIX
I/ISJ'Iy‘-ICHI/Iﬁ Ha OpPraHu3M YCJIOBCKa

4.7

TexHuueckue yCTpocTBa: CIEKTPOCKON, MHANBHUIYAJIbHBIA T03UMETP, KaMepa
Bunbcona, anepHas sHepreTuka
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