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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKEe Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
COCTaBJICHa HA OCHOBE IOJIOKCHUI W TpeOOBAaHWUW K pe3ysibTaTaM OCBOCHHUS Ha
yIiy0JIEHHOM YPOBHE OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl, IPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuérom (eaepaibHON paboyeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «Ousukay.

Copepxanue mporpaMMbl 10 (PU3WKE HANPABICHO HA YJIOBJICTBOPCHUE
MOBBIIIEHHBIX 3aMpoOCOB O00yYarouIuxcs, CTpeMAIIUXcs K Oosiee TIyOOKOMYy
OCBOCHMIO (M3UYECKMX 3HAHUM, M Ha (POPMUPOBAHUE ECTECTBEHHO-HAYUYHOMU
rpaMOTHOCTH  oOydJarommxcsi. B mporpamme 1o (Qu3uMKe  yUUTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpemmera B peanusanuu tpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM pe3yjIbTaTaM 00y4YEeHUS, a TAKKE
MEXKIIPEIMETHBIC CBSI3U €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111er0 00pa3oBaHMs.

[Iporpamma 1o (pu3uKe ycTaHaBIMBAET pACIPEICICHHE YUeOHOr0 MaTepraia
1o rojaMm oOyueHus (1o Kjiaccam), MpeajiaracT NPUMEPHYIO MOCIEI0BATEILHOCTD
U3YYEHUS! T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS IMPEAMETHOTO COACpXKaHUS U
y4€TE BO3PACTHBIX OCOOCHHOCTEHN 00yJaroIuXCsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa ¢ IEIbI0 OKAa3aHUS METOAMYECKOM
MIOMOIIY YYUTEIIO B CO3[JaHUU paboyeil mporpaMMbl o y4eOHOMY MPEIMETY.

®du3zrka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
IIPEIMETOB, IOCKOJBKY (PU3NYECKHUE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBJICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEH, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPENOCTaBisieT Hauboliee sICHbIC
oOpasibl MPUMEHEHUsI HAYYHOT0 METO/ia MO3HaHUs, TO €CTh Ccroco0a MoayyeHus
JIOCTOBEPHBIX 3HAHUU O MUPE.

Onna w3 raaBHBIX 3a7a4 (HU3WYECKOro 0Opa30BaHMS B CTPYKType OOIIEero
o0pa30oBaHUs COCTOUT B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha yriayOJE€HHOM YpOBHE MPEIoaraetT yBEPEHHOE
BJIQJICHUE CIEAYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKkTepU3yIUMH
€CTECTBEHHOHAYUYHYIO I'PaMOTHOCTb:

Hay4YHO OOBSCHSTH SIBJIICHUS;

OLICHMBAaTh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEAOBAHMS;

MHTEPIPETUPOBATh JIAHHBIE M HUCIIOJIb30BaTh HAay4YHbIE JOKA3aTEIbCTBA IS
MOJTy4Y€HHUsI BBIBOJIOB.

[enn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHus ydeOHoro mnpenmera «®Dusuka» B
oOpa3oBareibHBIX opranusanusx Poccuiickoit ®eneparuu, peanu3yronmx



OCHOBHBIE  0011€00pa3oBaTeNibHbIEe MPOTrpamMMbl, YTBEPKAEHHON peLICHHEM
Komnerun MunucrepctBa npocsenieHust Poccutickoit @enepannu (MpoToKoJI oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenun nzydyeHust pU3UKU Ha yrIyOJIEHHOM ypOBHE:

pa3BUTHE HHTEpPECAa M CTPEMIIEHHS OOYy4YaroIIHUXCS K HAYYHOMY H3YYEHHUIO
MPUPOBI, PA3BUTHE UX MHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTE;

pa3BUTHE NPEACTABICHUA O HAYYHOM METOJE IMO3HaHUS U (PopMUpOBaHHE
UCCJIEI0BATEIBCKOIO0 OTHOIIECHUS K OKPYXKAIOIUM SIBJICHUSM;

(dbopMupoOBaHHE HaAyYHOIO MHUPOBO33PEHMS KaK pe3yjbTaTa U3y4eHHUs OCHOB
CTpOEHUS MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKU;

dbopMHpoBaHHEe YMEHUM NPUMEHATh (U3MYECKUE 3HAHUS U HAy4YHbIC
JIOKA3aTeNbCTBA ISl OOBSCHEHUS OKPYIKAIOIIMX SIBJICHUI;

dbopMHupOBaHUE TPEACTABICHUA O pONM (PU3MKH [JIs PAa3BUTUA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX  cepax  Oyayuuei
npoeCCUOHANILHON  JCSTEILHOCTH, CBSI3aHHOM C (U3MKOM, MOATOTOBKA K
JaJbHEWIlIeMy O0OYUYEeHHIO B 3TOM HaIpaBJICHUHY;

dbopMHpoBaHWE TOTOBHOCTH K JajbHEUIIEMY H3yYeHUIO (U3UKU Ha
yIriyOJEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Mpoduiieit 00yueHus Ha ypoBHE
CpeaHero oo11ero oopa3oBaHusl.

JlocTmkeHne 3TUX Iiesied MporpaMMbl MO (PU3MKE HA YPOBHE OCHOBHOIO
oO1urero o0pazoBaHus 00ECIICUMBAETCS PEIICHUEM CIEAYIOIMINX 3a/1ay:

npuoOpeTeHre 3HaHUM O AUCKPETHOM CTPOCHHMM BEILECTBA, MEXaHUYECKHUX,
TEIUIOBBIX, JICKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npruoOpeTeHNEe YMEHUI aHATU3UPOBATh U OOBSICHATH (PU3NYECKUE SIBIICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEILIEHUsI PACUETHBIX U KAYECTBEHHBIX 3a/1a4, TPeOyOuX
CO3JaHUSl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEeH, BKIIOYAas TBOPYECKHE H
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4U;

pa3BUTHE HCCIEAOBATEIIbCKUX YMEHUN: HAONIOAATh SIBICHUS U U3MEPSThH
(bu3rYecKre BEJIMYMHBI, BBIBUTATh TUIIOTE3bI U MPEIaraTh HKCIIEPUMEHTATbHBIC
CrocoObl MX MPOBEPKH, MIIAHUPOBATh U MPOBOAUTH OMNBITHI, SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAaHUSI, AHATM3UPOBATh MMOJTYYCHHBIE TAHHBIEC U JI€NIaTh BHIBOJIBL;

OCBOCHHME MPUEMOB paboThl ¢ MHpOpMaIMEel (U3HMUECKOTO COJEpKaHMUS,
BKJIIOYAsi MH(OPMAIIMIO O COBPEMEHHBIX TOCTHXKEHUSIX (DPU3UKU, HHTEpPIIPETAIUs U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIHH;

3HaKOMCTBO €O cepamu MpodhecCHnoHaTbHON NeATeIbHOCTH, CBA3aHHBIMU C
GuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKON HayKH.



Ha uzyuenne gusuku (yriyOaEHHBIN ypOBEHB) Ha ypOBHE OCHOBHOTO OOIIIETO
obOpazoBanus orBoauTtcs 340 gacos: B 7 kiacce — 102 gaca (3 yaca B HeJen0), B 8
kiacce — 102 yaca (3 gaca B Hefiento), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIIO).

COAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYKAKOIIEr0 MUPA.

®dusrka — Hayka o mnpupoje. SABieHuss Opupoabl (IEMEHTHI COAEpKaHUs,
BKJIIOYAIOIINE MEXIpeAMETHbIE CBA3M). Dusznueckue SBICHUS: MEXaHUYECKUE,
TEIUTIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenWYUHBL. PasmepHOCTh. ENMHULBI (U3NYECKHX BEIUYMH.
W3mepenne ¢usmuecknx BenuyuH. OTtanonbl. Pusnueckue npubopsl. llena
nenenus. Ilorpemnocts usmepenuit. [IpaBuna 6e3omacHoro Tpyaa mpu padorte ¢
nabopaTopHbIM o0OOpyaoBaHuEeM. MexayHaponHas cucrema eaunuil. IlepeBoj
BHECHUCTEMHBIX €MHUI B enuHULbI CH.

Kak ¢usnka u npyrvue ecTeCTBEHHbIE HAYKH H3y4JaroT npupoy. EcrecTBeHHO-
HAyYHBI METOJ] TIO3HAHUS: HAONIOJEHWE, TOCTAHOBKA HAYYHOTO BOIpPOCaA,
BBIJIBUKEHUE TUIIOTE3, OKCIEPUMEHT [0 TPOBEPKE THUIOTE3, OObSICHEHHE
HaOroaemMoro siBieHus. Onucanue GU3nuecKux sIBICHUM ¢ TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

Mexanunyeckue, TEIUIOBbIE, JIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
SBJICHUSL.

dusnueckre TpPUOOPHI U Mpoleaypa MNPSIMBIX H3MEPEHHM aHalOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpeneneHue UEHBI JIEJICHUS MIKaIbl U3MEPUTEIHLHOTO Tprbdopa.

N3mepenue pacCTosTHUN.

N3mepenune mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEIA.

Onpenenenue pa3MepoB MabIX TeJl. MeToa psiioB.

IIpoBeneHne wuccaenOBaHUSL IO MPOBEPKE THUIIOTE3bl: JAIBHOCTH IOJETA
HIapuKa, myrneHHOr0 TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIbIIIE BHICOTA TyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS 0 CTPOEHUM BellecTBA.

CrpoeHue BeniecTBa: aToOMbl U MOJIEKYJIbI, UX pa3Mepbl U MacChl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.



JBmxkenne yacTul BemlecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTHUI[ C
temneparypoii. bpoyHoBckoe nBwkenue. Juddysus. BzaummomeicTBue dacTuil
BEIIECTBA: MIPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHMS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPABIX
(kpucTamim4eckux) Teda. B3auMocBs3b MEXJy CBONCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJEKYJSIPHbIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BO/IbI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JIBHKECHHS.

Ha6monenne nuddysun.

HaOmronenue siBieHui, OOBACHSIIOMUXCS MPUTHKEHUEM WM OTTaIKUBAaHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnuie pabomel u onvimol.

Ornenka quaMerpa aToMa METOAOM PSIOB (C UCTIONb30BaHueM (hoTorpaduii).

OnbITEI 1O HAOJIOICHUIO TETIOBOTO PACIIUPEHUSI Ta30B.

OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSIKEHUS.

Pa3nen 3. JIBuskeHHe U B3aUMo/ielicTBHE TeJl.

Mexannueckoe nBwxkeHue. IlyTe u  nepeMemienue. PaBHOMepHOE U
HEepaBHOMEpHOE ABWKeHHe. CBOOO/IHOE TajieHHWe KaK MpUMEP HEPaBHOMEPHOTO
nBrxkeHus: Ttenn. CkopocTh. CpelHsisi CKOPOCTh IMPU HEPABHOMEPHOM JIBUKCHUMU.
Pacuér nmyTu v BpeMeHU JBUKEHUS.

['paduxu 3aBUCMMOCTEM BEJNMYMH, ONKCHIBAIOMIMX JBIKeHUe. OOue
MOHATUSI 00 OTHOCUTENbHOCTU JBWkKeHUA. CIO0XKEHUE CKOpOCTeH [ Ted,
JBUKYIIUXCS MAPAIUICITBHO.

SIBneHue wWHepHUU. 3aKOH HMHEpUUM. B3auMoJelcTBHE Tel Kak IpUYHMHA
M3MEHEHUSI CKOPOCTH JABWKEHMS Tesl. Macca Kak Mepa HHEPTHOCTH Tejla B
MoCTynareabHoM JABMKeHUH. [lnoTHOoCcTh BemiecTBa. CBA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJd B eauHuile o00béma BemjectBa. (CMecH U CIUIaBHI.
IToBepXHOCTHAs ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTuka B3aumojaeicTBus Teia. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue cuiibl ¢ MOMONIBIO IMHAMOMETpA. SIBJI€HUE TATOTEHUS W CUJIA
TskecTH. CHila TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenue
CWJI, HAMpPABJICHHBIX MO OJHOM mpsiMoil. PaBHOjelcTBytomas cui. Cuia TpeHus.
TpeHue CKONbXKEHUST M TPEHUE MOKOs, BSA3KOE TpeHWE. TpeHue B OpUpPOAE U
TEXHUKE.

Hemoncmpayuu.

HaOmnroieHrie MexaHu4eCcKoro IBUKEHUS Tea.

N3mepeHne cKopocTy NPSMOJINHEMHOTO IBUKEHUS.

HaOmronenue siBneHust HHEPIIUH.



HaOmnronenrie n3aMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TEI.

CpaBHEeHHE Macc MO B3aUMOJIEUCTBUIO TEIL.

CnoxeHue cuJl, HallpaBJICHHBIX IO OJJTHOM MPSAMOM.

Jlabopamopnwie pabomuol u onvimol.

OrnpeneneHue CKOpOCTH PABHOMEPHOTO JIBHXKEHUS (IIapuKa B >KUIAKOCTH,
MOJIEIIN AJIEKTPUUECKOT0 aBTOMOOWIISI M TaK Jlajiee).

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa IIo
HAKJIOHHOU TIJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TENA.

OnpIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsDKeHHsS (nedopMariim)
MPY>KUHBI OT MPUII0KEHHOM CHIIBI.

OMnBITEL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN M ra30B.

Jasnenue. Cuna naBiaeHusi. CnocoObl yMEHbIIEHUS U YBETUUYCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJIEHUs ra3a oT 00bEMa 1 Temnepatypsl. [lepegaua
JaBJICHUs] TBEPABIMU TEJaMHU, JKHAKOCTIMU U ra3amu. 3akoH [lackams.
[THeBMaTHUYECKUE MAILIVHBI.

3aBUCUMOCTh  JABJICHHMSI  JKUJKOCTH  OT  D[JIYOMHBI  MOTPYKEHUS.
I'mppocrarnueckuii  mapagokc. CooOwmaromuecs cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronb30BaHME BBICOKUX JABJICHH B COBPEMEHHBIX TEXHOJIOTHSIX.
YCcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emnn u atmMocepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aywHON oOonouku 3emiu. OnweiT Toppuuennu. M3mepenue armocdepHOro
JaBJIeHUsS. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHus: aTMOCHEPHOTO JIaBJICHUS.

JlelicTBrE KUIAKOCTU M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronas
(apxumenoBa) cuia. 3aKoH Apxumesa. Y clioBU€ BOZHUKHOBEHUS BHITAJKUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxoriaBanue.

Hemoncmpayuu.

3aBUCUMOCTbB JAABJIEHUA ra3a OT TEMIEPATYpPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U TA30M.

CooOmaroruecs CoCy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBnieHne eMCcTBUSA aTMOC(HEPHOTO JaBICHUS.

Cudomn.

3aBUCHUMOCTh BBITAJIKUBAIONICH CUJIBI OT 00bEMa MOTPYKEHHON B KUIKOCTh
YacTH Teja U TUIOTHOCTH KUJIKOCTH.

PaBeHCTBO BBITATKMBAOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.



YcnoBue miaBaHus TEN: IJIABAHUE WIIM IOTPY’KEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHUSI TUIOTHOCTEN TEJIA U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanre 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyKEHHOW B
JKAJKOCTb YaCTH TeJIA.

OrnpeneneHue BHITAIKUBAOMIENH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE
B JKUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKHUBAIOIIEH CHIIBI, AEUCTBYIOIIEH Ha TEJIO B
JKUJKOCTH, OT MaccChl Tea.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKHUBAIOIIEH  CHUJIBL,
JEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEéMa MOTPYKEHHOW B JKUIAKOCTh YacTH
TE€JIa U OT IUNIOTHOCTHU KUJIKOCTH.

KoHcTpynpoBaHnue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKH U OINPEIEICHNE
€€ rpy30H0AbEMHOCTH.

Pa3zgen S. PaGoTra 1 MOIIHOCTB. JHeprus.

Mexanudeckast padoTa Jisl CUJI, HAPABJIEHHBIX BAOJb JMHUU NIEPEMEILICHHS.
MoniHoCTb.

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKJIOHHAs
TUIOCKOCTh, HOJKHUYHBIM MeXxaHn3M. MomeHT cuiibl. PaBHOBecue peruara. [IpaBuio
MoMmeHTOB. [IpuMeHeHHe mnpaBuia paBHOBECHs pblyara K OJOKy. «3050TO€
npaBuio» mexanuku. KITJ[ mpocteix MexanusmoB. [IpocTeie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckass odHepruss. KuHeTmyeckas M NOTEHUMAJIbHAs DJHEPIUs.
[IpeBpalenne 0THOTO BU1a MEXaHUYECKOW SJHEPTUH B IPYTrOM. 3aKOH COXPAHEHHUS U
IIPEBPALLECHUs] DQHEPTUN B MEXAHUKE.

Hemoncmpayuu.

[IpuMepbl TPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomuol u onvimol.

HccenenoBanue ycioBUil paBHOBECHs pblyara.

N3mepenue KII/] HaKTOHHOM MJIOCKOCTH.

N3yuyenue npaBuia peluara ajs MOABMKHOTO U HETIOABUKHOTO OJIOKOB.

Onpenenenue KIIJ| moaBM»KXHOTO U HEMOABUKHOTO OJIOKA.

Omnpenenenue pabOThl CUIIBI YIIPYTOCTU NMPHU MOABEME IPY30B MPHU MOMOLIH
MOJIBMXKHOTO OJI0Ka.

N3ydeHne 3aKk0Ha COXPAaHEHHSI MEXaHUYECKOW SHEPTUH.

8 KUIACC

Pa3gea 6. TenioBbIe ABJICHUS.



OCHOBHbBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOpPUH CTPOCHUS
BemiecTBa. Macca M pa3Mepbl aTOMOB M MOJIeKyJd. ONBIThI, MOJITBEPKIAIOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopnenu TBEPIOro, >KHUJIKOTO U Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucrammueckne u amopdubie Tena. ['padeH — HOBBIM MaTepuan Jjisi HOBBIX
TEXHOJIOTUN. TEXHOJOTMM TOJIYYEHHS] HCKYCCTBEHHBIX anma3oB. OObsicHEeHUE
CBOMCTB T'a30B, KUIKOCTEU U TBEPABIX TEJI HA OCHOBE IOJIOKEHUU MOJIEKYJISPHO-
KMHETHYECKOW Teopuu. [I0OBEpXHOCTHOE HATSIKEHHE, CMAUYMBAHUE, KATTMJUISIPHBIC
aBieHUs. TemaoBOe pacHIMpeHUEe W CKaThe. 3aBUCUMOCTH JABJICHHS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temnepatypa. CBsi3b TeMmepaTypbl CO CpPEOHEW KHHETUYECKON HHEpruei
TEIUIOBOTO JIBUKEHHS YacCTHUIl. TeMIIepaTypHbIC IIKaJbI.

Buytpennsis  sHeprusa. CnocoObl HW3MEHEHHS BHYTPEHHEW OSHEPTUH:
TeIUIonepeavya u coBepliueHue padboTsl. Bubl Temonepenayu: TemIonpoBOAHOCTD,
KOHBEKIIMS, WU3JIydeHHe. Buasl Ttemonepenadyd B OPUPOAE U TEXHHKE.
HeoOpaTuMOoCTh TEMIOBBIX MPOIIECCOB.

KonuuecTtBo TemnoTel. YenbHas TEIIOEMKOCTh BEIIECTBA. TeriooOMEH U
TerIoBoe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TerioBoro OanaHca.

[InaByieHHE U OTBEPIEBAHUE KPUCTALUIMYECKUX BEUIECTB. Y IEJIbHAs TEIUIOTA
iasienus. [lapooOpasoBanue u konaeHcauus. Mcnapenne. Kunenue. Y aenbHas
TEeIyI0Ta mapooOpazoBanHusi. 3aBUCUMOCTH TEMITEPATYPhl KUTIEHHSI OT aTMOC(EPHOTO
naBieHus. HachlleHHBIN 1 HEHACBIIICHHBIN TTap. BiaxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y I€JbHAS TETUIOTA CTOPAHUSL.

[IpuHiunel pabotsl TemnoBeix asurateneil. KIIJ TeroBoro nBurartens.
TeroBble OBUraTeNny W 3alluTa OKPYXKAKOLIEW cpenbl. TelioBble MOTEPU B
TEIJIOCETSX.

3aKOH COXpPAaHEHUA U TMPEBPALICHHUS YHEPIUU B MEXAHWYECKHUX U TEIIOBBIX
Iporeccax.

Hemoncmpayuu.

Hab6mronenne OpoyHOBCKOTO JIBHXKEHHS.

HaGmonenune nuddysun.

HaOnronenne siBIeHM TOBEPXHOCTHOTO HATSXKEHHS, CMayuBaHUS U
KallWJUISPHBIX SBJICHUM.

HaGmrogenue TemioBoro paciupeHus Tel.

N3meHeHne naBieHus raza Npu H3MEHEHUHW 00bEMA W HArpeBaHUM WU
OXJIAXKICHUU.

IIpaBuna n3MepeHus: TeMIeparypsl.

Buasl Teronepenaymu.

OxJaxxeHue Npyu COBEPIICHUH paOOTHI.



HarpeBanue npu coBepiieHny paObOThl BHEITHUMU CHUJIAMH.

CpaBHeHUE TEINTOEMKOCTEN pa3IMYHbIX BEILIECTB.

HaOmronenne kuneHus.

HabGnrogenue nocTossHCTBa TEMITEPATYPhl PY TIIABICHUH.

Mopaenn TeIJIOBBIX JABUTATEIICH.

Jlabopamopnwie pabomel u onvimol.

OnpIThl IO OOHAPYKEHUIO JEHUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMiiepaTypbl IPYU MHOMOLIH KUJIKOCTHOTO TEPMOMETPA U JaTUHKA
TEMIIEPATYPHI.

OnpiTel MO HAOMIOJIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, XKUAKOCTEH U
TBEPABIX TEIL

Omnpenenenue AaBieHus Bo3Ayxa B Oa/sIOHE MINPHULIA.

HccnenoBanre 3aBUCUMOCTH JaBJIEHUS BO3lyXa OT €ro oo0béma u
TeMIlepaTyphbl.

[IpoBepka rUnoTe3bl TMHEUHONW 3aBUCUMOCTH JIJIMHBI CTOJIOUKA KUJIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIlepaTyphl.

HaGmionenne wu3MeHeHUsT BHYTPEHHEM OSHEpruM Telna B  pe3yibTare
TeIUIonepeayu U padoThl BHEITHUX CHJL.

HccnenoBanue siBIIEHNS TEIUIOOOMEHA ITPU CMEIIMBAHUM XOJIOAHON U ropsiuei
BOJBL.

OmnpeneneHue KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOION IIPU TEIJIO0OMEHE C
HarpeTbIM METAJNIMYECKUM LIMJIUHIPOM.

OnpeneneHne MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HproTOHa-Pruxmana).

Onpenenenue yieapHON TEIIOEMKOCTH BEILECTBA.

HccnenoBanue nporecca HCHapeHusl.

OnpeneneHne OTHOCUTEIBHOM BIaKHOCTH BO3/yXa.

Onpenenenue yaenbHON TEIUIOTHI TUIABIEHUS JIbIA.

Pa3znes 7. JinekTpudeckue ¥ MAarHUTHbIE SIBJICHHS.

OnekTtpu3auus Ten. /[Ba poma sneKkTpuyecKux 3apsaoB. B3aumoneiicTBue
3apsKEHHBIX Tell. 3aKoH Kynona.

Onektpuueckoe mnone. Hanpssk€HHOCTH 3nekrpudeckoro mois. [IpuHiun
CYyHEPHO3ULIUN IIEKTPUUECKUX TOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3aps/ioB. DIEMEHTAPHBIN 3JIEKTPUYECKUN 3apsii.
Crpoennie aroma. I[IpoBOIHUKHM, HOHUAJAEKTPUKU U TOJIYNPOBOJHHUKHU. 3aKOH
COXpaHEHUS IEKTPUUECKOIO 3apsia.

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOTO TOKA.
MCTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUSL S3JIEKTPUYECKOrO TOKa (TEIJIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B METAJIJIaX, KUIKOCTSIX U razax.



OnekTtpuueckas 1enb. Cuiia Toka. DIEKTPUIECKOe HanpsiKeHue. AMIIEpMETP
Y BOJITMETP B LIENU NOCTOSIHHOTO TOKa. COMPOTUBIEHNE MTPOBOAHUKA. Y IEIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH OMa s yvyactka uenu. [locnenoBaTenbHoe U
MapajyieIbHOE COeIMHEHNE MTPOBOIHUKOB. D/IC B 11U MOCTOSIHHOTO TOKA. 3aKOH
Oma mns monmuou menw. I[lpaBunma Kupxroda. Pacdér mpocThIX HlEKTpHUYECKUX
nerneii. Heaunennbie 3J1eMEHTHL.

Pabota u MOLIHOCTH 3JEKTpUYECKOro ToKa. 3akoH Jxkoyns-Jlenma.
DneKkTpudecKue enu U NOTPEOUTENH NEKTpUUecKoi sHeprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocTosiHHBIE MarHUTHI. B3anMo1elicTBUE NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosje. MarautHoe mojie 3eMJIM M €ro 3HaueHWe Ui KU3HH Ha 3emie. OmbIT
Opcrena. MarHutHoe moje anekTpuyeckoro Toka. Omsir Ammepa. lIpumenenue
AJIEKTPOMArHUTOB B TEXHHUKE. J[€MICTBUE MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.
Cuita Amniepa u onpezelieHHe €€ HallpaBJICHUs. DJIEKTPOABUTaTelb MOCTOSHHOTO
ToKa. Mcnosib30BaHUE DIIEKTPOABUIATENIE B TEXHUYECKUMX YCTPOMCTBAX U Ha
TPAHCIIOPTE.

Omneitel @apajnes. SBnenue snekrpoMarHuTHOM uHayKuuu. [Ipasuno Jlenua.
DIEeKTpOreHepaTop. Cnoco0b1 MOJIyYEHUS ANEKTPUYECKOU SHEPIUH.
DONEKTPOCTAHIIMM Ha BO30OHOBISAEMBIX HCTOYHHKAX SHEPIHH. DKOJOTHUYECKHE
poOIEMBbI SHEPTETUKHU. TOMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DneKTpu3aLus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsIA0B U B3AUMOJACHCTBHE 3aPSKEHHBIX TEI.

Y CTpOMCTBO U AEHUCTBHUE HIIEKTPOCKONA.

DneKTpocTaThuecKas UHIYKIUSI.

3aKOH COXpAHEHUS JIEKTPUUECKUX 3apsI0B.

MopaenupoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJISI € ITOMOIIBIO
OyMa’KHBIX CYJITAHOB.

[TpoBOIHUKH M TUDIICKTPUKH.

M cTOYHUKYN OCTOSIHHOTO TOKA.

JIeicTBHS DIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUAN TOK B )KUIKOCTH.

["a30BbIii pa3psia.

N3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3mepeHne 3eKTpUIECKOro HaIPSKEHHS BOJIBTMETPOM.

Peocrar n MarasuH CONIPOTUBIIEHUN.

B3aunmopercTBre NOCTOSTHHBIX MATHUTOB.

MopenrpoBaHue HEBO3MOKHOCTH PA3AEIEHUS MTOTOCOB MarHuTa.

MoenvpoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.



OmneIT Dpcrena.

MarHuTtHoOE 1ojie ToKa. DJIEKTPOMAarHHmT.

JlercTBrMEe MarHUTHOTO TI0JIA HA MPOBOJHUK C TOKOM.

DNEeKTPOJBUraTelNb MOCTOSHHOTO TOKA.

OnbiThl @apajes.

DIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

OnbITel 1O HAOMIOAEHUIO JJIEKTPU3AIMU TEI MpPU CONPUKOCHOBEHUU U
VHIYKIHEH.

HccnenoBanre NEUCTBUA DIEKTPUYECKOTO IMOJS HA MPOBOAHUKH H
JIURJICKTPUKH.

COopka U UCTIBITAHUE JICKTPUUECKON LIETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIET0 YEPE3 PESUCTOP, OT
HaIPsKEHUS HAa PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITEI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JJIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJHUKA OT €ro JIJIMHBI, TUIOIIAIY MTONEPEYHOT0 CEYEHUS U MaTepuaa.

Omnpenenenue yaelnbHOr0 CONPOTUBICHUS TPOBOAHUKA.

[IpoBepka mpaBWiIa CJHOKEHUS HANPSDKEHUW TPU  MOCIEA0BATEIBHOM
COCIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia A8 CWIbl TOKAa MPU NapaUIEeTbHOM COECIUHEHUU
PE3UCTOPOB.

Omnpenenenue I/1C 1 BHYTpEHHETO CONPOTUBIICHUSI UCTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeinosIHEHMS 3aK0HAa OMa IS ITOJTHOW LIETIH.

N3ydeHre BOJIbTAMIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX 3JIEMEHTOB (JIaMIIbI
HaKaJIMBAHMS WM MTOJYITPOBOIHUKOBOTO JINO/A).

Onpenenenue pabOThI AJAEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PEe3UCTOp.

OrnpeneneHne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Onpenenenue KII/[ narpeBaTesi.

HccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TOCTOSTHHBIX MarHUTOB.

N3ydeHrie MarHUTHOTO MOJISl TOCTOSIHHBIX MAarHUTOB MPHU UX OOBETUHEHUH U
pa3/IEeIICHNM.

HccnenoBanne neicTBUS SIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OMBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CWJIbI M HAaNpaBJICHUS TOKAa B KATYIIKE U OT HAIMYHUS
(OTCYTCTBUS) CEpPICUHHKA B KATYIIIKE.

N3yueHne neiicTBUsSE MarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

KoncTpyupoBanue u uzydeHue paboThl JIEKTPOIBUTATEINS.

N3mepenue KII/] anekTpoaBUrareibHOM yCTAHOBKH.



OnpITEIl 1O HCCICAOBAHHUIO SBJICHUSA BHGKTpOMaFHHTHOﬁ HHAYKIOWH:
HCCJIICA0OBAHHC W3MEHECHUM 3HAUYCHMS U HaIlpaBJICHUA HHAYKOHNOHHOI'O TOKaA.

9 KVIACC

Paznen 8. Mexannuyeckue siBJICHHS.

Mexanudeckoe ABuxkeHue. MarepuanbHas Touka. CrnocoObl ONMHUCAHMS
MEXaHUYECKOTO JBW)XCHUS: TaOJIWYHBINA, rpaduueckull, aHanutuyeckuif. Cucrema
oTc4yéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKECHHUS.

BekTopHble BeJIMUMHBI, ONIEpALlMU C BEKTOPaMHU, MMPOEKIUK BeKTOpa. Pagnyc-
BEKTOP MAaTEpHAIbHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEepHOe
pSIMOJIMHENHOE IBMkKeHNEe. HepaBHOMepHOE NpsIMOIMHENHOE IBM>KeHUE. CpenHss
Y MTHOBEHHAS! CKOPOCTh TEJa MPU HEPABHOMEPHOM JBHKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHHUE. Y CKOPEHUE
cB0OOHOTO Magenust. OnbIThl [anues.

['paduueckas mHTEpHpeTalds YCKOPEHUs, CKOPOCTH, MPOUJEHHOTO MYTH U
MepeMENICHUS ISl TPSMOJIMHEMHOTO JBUKCHUS.

J{BrxkeHue Tena, OpOIIEHHOTO MO YTJIOM K TOPU30HTY.

JIBM>KEHUE 110 OKPYKHOCTHU. JIMHENHAs CKOPOCTh, YIiIOBasi CKOPOCTh, TIEPHUO]T
Y 4acTOTa OOpallleHus MPU PAaBHOMEPHOM JABMXEHHUH 1O OKpyx)HOCTH. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bexkrop cunsl. PaBHoAencTBYIOmMAs cuna.

ITepBeiit 3ak0H HeroToHa. Bropoi 3akon HeroTtona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIO3UIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHUSI, CUla
TPEHUS TIOKOsI, IpyTre Bubl TpeHus. Koaddumuent tpenus.

JIBMKEHME TN IO OKPYKHOCTHU MOJI IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu m noawbéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHbBIC
amnmaparbl, CyJla HAa MOABOAHBIX KpBUIbSAX, AHTHUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. /[BIKeHHe moe31a Ha MAarHUTHON TTOTYIITKE.

Cuiia TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUA. [IBUIKEHHE Tel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToM uucie maHeT Bokpyr Comnima). Ilepsas
KOCMHUYECKasi CKOpOCTb. HeBecoOMOCTh 1 meperpys3Kku.

PaBHOBecHe MarepuanbHON TOYKHA. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETJIEHHON OChIO BpalleHus. MoMeHT cuibl. LIeHTp TsxecTH.

Nmnynec Tena. U3smMenenune nmnyibca. IMnynbe cuiibl. YIIpyroe u HEynpyroe
B3aUMOJICUCTBUE. 3aKOHbI M3MEHEHUS M COXPAHEHHUsS HMMITyJibca. PeakTuBHOE
JIBUKEHHE.

Mexanudeckass pabora W MOMIIHOCTb. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHusi. CBs3b dHEpruu U padboThl. [loTeHManbHas SHeprus Tena, NOJAHITOr0 Hajl



MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas s3Heprus cKaTou npyxuHbl. Kunetnueckas
sHeprus. TeopeMa O KMHETHYECKOW DHEPTHH. 3aKOH M3MEHEHUS U COXPaHEHHUS
MEXaHUYECKON IHEPIUU.

Hemoncmpayuu.

HaOnroieHre MeXaHU4YeCKOTO JBHMXKEHHUSI Tella OTHOCUTEIbHO pa3HbIX Tell
OTCY€Ta.

CpaBHeHME TMyT€ W TPACKTOPHM JBWXKEHHUS OJHOIO W TOTO K€ Tena
OTHOCHUTEIIBHO PA3HBIX TEJ OTCYETA.

N3mepeHne CKopoCTH U YCKOPEHUS NPSIMOJIMHEHOTO JBUKECHMUS.

HccnenoBanrie Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenue aBukeHus Telia o OKpyKHOCTH.

HaOnronenne MeXaHMUYECKUX SBJICHUM, MPOUCXOMSIINX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIBHO
KaOuHeTa QU3UKH.

HaOmronenre paBHOBecHs TeJl, CBOOOHOTO MajeHUs, KOJieOaHHsI MasiTHUKA B
MHEPLUATIbHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JEUCTBYIOIIEN HA HETO CUJIBIL.

HabGnronenue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TE.

N3MeHeHue Beca Tena npu yCKOPEHHOM JBH)KEHUH.

[lepenaya uMmIryabca mpy B3auMOJEHCTBUM TEL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICHCTBHUH TEII.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO HEYIPYTOM B3aUMOCHCTBUU.

CoxpaHeHue UMIyJibCca MPU YIPYyroM B3auMOAECHCTBUM.

HaOnronenne peakTUBHOTO JBUKEHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHue SHEepruu pu ABUKEHUH TeJla MOJ ACMCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomul u onvimol.

KoncTtpyupoBanue TpakTa g pa3roHa W JadbHEUIIEr0 PaBHOMEPHOTO
JIBH>KCHUS IIaPUKA U TETIEHKKH.

Omnpenenenue cpeHeN CKOPOCTH CKOJIbKEHUS OpyCKa WM JIBUYKEHUS IIapuKa
10 HaKJIOHHOM IJIOCKOCTH.

Omnpenenenne yCKOpEHUsT Tejla MPU PABHOYCKOPEHHOM JABHKEHUU IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH NP PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka TMNOTE3bI: €CIU NMPU PABHOYCKOPEHHOM JBUKEHUM 0€3 Ha4aJIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK Psifi HEUETHBIX YUCET, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanue NBUKEHUS Tea, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.



HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kodpduieHTa TpEHUs CKOJIbKECHHUS.

Onpenenenune KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B MIPYKUHE, OT
cTerneHu aeopMaluy npy>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NP PAaBHOMEPHOM JIBMIKEHUU Teja I0
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI  YINPYTOCTH TpU  TMOABEME Tpy3a ¢
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenvHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOaHU: TTepro,
4acToTa, aMIUIMTyJa. [apMoHMYeckue KoneOaHus. 3aTyxarwmue KoJeOaHus.
Boinyxnennblie konebanus. Pesonanc.

MaremMatnuyeckui ¥ NOPYKUHHBIA MasTHUKU. IIpeBpaiieHue sHepruu Inpu
KOJI€0ATEeTbHOM JABUKEHUU.

Mexanuueckue BOJHBL. [IpomonbHble W momnepeuyHble BOJHBL. (CBOIICTBa
MEXaHUYECKUX BOJIH: HHTepepeHuus u qudpakuus. J[JmHa BOJTHBI U CKOPOCTD €€
pacnpocTpaHeHuss. MexaHU4YeCKHUE BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3ByK. Pacnipoctpanenue u oTrpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTa
ToHa. Peszonanc B akyctuke. MubpasByk u ynbTpasByk. Vcnomb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpayuu.

HaGnronenne koneOaHuid Ten MOA JEWCTBHEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGntonenue BoIHY X IEHHBIX KOJI€OaHU U pe30HaHCa.

Pacnpoctpanenne npo0JibHBIX U MONEPEYHBIX BOJH (HA MOEIHN).

Hab6mronenune natepdepenninu u qudpakiiu BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKyCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomuol u onvimol.

OmnpeneneHne 4acTOThI U MEPUO/Ia KoJIeOaHUN MAaTEMATHIECKOTO MasTHUKA.

OmnpeneneHue 4acToThl U MEPUOIa KoJIeOaHUM PYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTU MepuoAa KoneOaHuil rpy3a Ha HUTHU OT JIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOaHUH MPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a.



[IpoBepka HE3aBUCUMOCTH NEpUOAA KOJEOaHUW TIpy3a, MOABEIICHHOIO K
JIEHTE, OT MaccChl rpy3a.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh MEpUOJia KoJIeOaHUMN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.

N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Paszges 10. D1eKTpOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DIEeKTPOMArHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBL.  CBOiCTBa
ANEKTPOMArHuTHhIX BOJH. I[llkana 3nexkTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJIL COTOBOM CBsi3U. Pagmonokamus. KocMuueckas cBs3b.

OnekTpoMarHuTHas npupoaa ceera. CkopocTh cBeTa. BonHOBBIE CBOWCTBA
cBeTa: MHTEepPEpEeHIU U TUPpaKIus.

Hemoncmpayuu.

CBoiiCTBa AJIEKTPOMArHUTHBIX BOJIH.

Nutepdepenius u qudpakiys cBeTa.

Jlabopamopnwie pabomel u onvimol.

N3ydeHre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIbIO MOOUIBLHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIIMH U TU(PAKIIH CBETA.

Pasznes 11. CBeToBbIe SABJICHUS.

JlyueBass Mojenb cBeTa M TIeoMeTpuYeckas onThka. CTouHuMKHM cBeTa.
[IpssimonuHeiiHoe pacnpocTpaHeHue ceeta. 3atmeHusa Connia u JIlynsl. OTpaxeHue
ceera. [lmockoe 3epkano. 3akoH oTpaxkeHus cera. [loctpoeHue uzoOpakeHHi,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipemomiienne cBeta. 3aKOH npenoMiieHus ceeta. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHue MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonx usyueri B suH3e. Dopmysia ToHKOM JuH3BL. [locTpoenue
U300pKEHUH, CPOPMHUPOBAHHBIX TOHKOW JMH30M. OnTUyeckas cucTema
doToamnmapaTta, MHUKpOCKONa M Teleckoma. [Ja3, Kak omTHYecKass CHCTeMa.
bir30pyKoCTh U TAIBHO30PKOCT.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HetoToHa. Croxkenue
CHEKTpalbHBIX L[BETOB. J{Mcnepcus cBeTa.

Hemoncmpayuu.

[IpssMOTMHEWHOE pacpOCTPaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tomyyenue n300paxeHUi B IMIIOCKOM 3€pKaJe.

[Ipenomiienue cBera.

OnTryeckuil CBETOBO/I.

Xox ydeil B coOuparonieil JinHs3e.



XoJ Iy4er B pacCErBArOIIEH JTUH3E.

[Tony4yenune n300paxeHuit ¢ MOMOIIIBIO JTUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens ria3sa.

Paznosxenue 6emaoro cBera B CHEKTP.

[Tomyyenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

HccenmenoBanre 3aBUCHMOCTH yIVIA OTPAKEHUS CBETOBOIO Jyda OT yIJa
TaJICHUSL.

N3yuyenue cBONCTB N300pa’keHU B INIOCKOM 3epKalie.

HccenenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHNS OT yTJla MaJeHUS CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydenne n300pakeHUH C TOMOIIBIO COOMPAIOIICH JTMH3BI.

Onpenenenune (POKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoIei
JIVH3BI.

OnpITHI IO Pa3IOKEHHUIO OEJIOro CBETA B CIIEKT.

OnbITEl 1O BOCHPUATHIO LIBETa MPEIMETOB NpU UX HAOIIOACHUHU 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbIE SIBJICHUS.

Omneitel Pe3eppopna v miuanerapHas Mozenb atoma. Mogenbs atoma bopa.
Hcnyckanue u noranonieHue ceera aroMmoM. KBaHTel. JInHeHyaTsie CIEKTPBI.

PanunoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. HyxioHHas wmoxaens aroMHoro sapa. Msorombsl. PaagnoaxTtuBHbIE
npespauieHus. [lepuon monypacnaga atoMHbIX saep. JercTBue paanoOaKTUBHBIX
W3JIyYEHU Ha )KUBBIE OPraHU3MbL. 3alUTa OT PaIMOAKTUBHOIO U3TyUYCHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHUsS 3apsSIOBOTO M MACCOBOTO YHCE.
OHeprus cBsi3M aTroMHBIX sfep. CBsA3b Macchl M 3HEpruu. Peakumu cuHTe3a U
nenenusa sanep. Mcrounmku sHeprum ConHna u 3BE3A. SlnepHas J>HEPreTHKa.
DKOJIOrHYecKHue MpooIeMBbl siIEpHON IHEPTETUKH.

Hemoncmpayuu.

CHexTphl U3y4EeHUS U TOTIIOIIECHUS.

CnexTpsl pa3nu4HbIX Ia30B.

CnekTtp Boaopoa.

Hab6mronenue TpekoB B kamepe Bumnbscona.

Pabota cuérurka HOHU3UPYIOMINX U3TyUESHHM.

Perncrpanus nzmydeHuss IpUPOIHBIX MUHEPAJIOB U ITPOLYKTOB.

Jlabopamopnuie pabomel u onvimol.

HaGmrogenue CryioniHbIX ¥ IMHEWYAThIX CIEKTPOB U3ITyUEHHUS.



HccnenoBanre TPEKOB: U3MEPEHHUE SHEPIMM YACTHULBI [0 TOPMO3HOMY IIyTH
(o gororpadusam).

N3mepenne paguoakTUBHOTO (hOHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENBEHO-00001AIOIIUI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMAaTU3aluu
¥ 0000111eHNS TPEIMETHOTO CO/IEP KAHUS U OTIBITA JESATENIbHOCTH, IPUOOPETEHHOTO
IpyU U3YYEeHUM BCero Kypca (U3UMKHA YIIIYyOJIEHHOrO YpOBHS, a TaKXkKe IS
MOJATOTOBKM K OCHOBHOMY I'OCYJapCTBEHHOMY AK3aMEHY MO (hU3UKE.

B nmpomecce wu3ydeHHs JAHHOTO MOIYJIS PpEATU3yIOTCd M IMOJIYYaroT
JaJIbHElIee pa3BUTHE y4deOHbIe JEHCTBHs, OOECIEUMBAIOIIUE JIOCTHXKEHUE
NpPEeIMETHBIX W METAlpeJMETHBIX pPEe3yJIbTaToB o00yuyeHus, (popmupoBaHue
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH: OOBSICHEHUE U ONMCAHUE SIBICHUI HA OCHOBE
NpPUMEHEHUs1 (U3NYECKUX 3HAHUM, HCCIEeIOBATENIbCKUE AEHCTBUS (BBIIBUKEHUE
TMIOTE3, NTOCTAHOBKA ILIEJIM M IUIAHUPOBAHUE HCCIENOBAHUS, aHAIU3 JaHHBIX U
MOJTy4YE€HHUE BHIBOJIOB).

[IpeanoututenbHOl  (HOpMOM  OCBOEHUS MOAYJS SIBIAETCS IPAKTHKYM,
porpamMma KOTOpOro BKJIFOYAET:

pelIeHre 3a7ad, OTHOCAIIMXCS K pas3iM4yHbIM pasjernaM M TemaM Kypca
(GU3KKHY, B TOM YKCIIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE PAa3HbIX Pa3JIeiioB;

BBIIIOJIHEHUE JIA0OPATOPHBIX Pa0dOT M ONBITOB (BKJIIOYasi padOThl U OMBITHI U3
NEpEYHEe K pa3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATEIBHOTO IUIaHUPOBAHMS
IIPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000OCHOBAaHUS METOAAa U3MEPEHUs BEIUYNH,
COOPKHU IKCIIEPUMEHTAIbHON YCTaHOBKH;

BBINIOJIHEHHE MTPOOJEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl MO ECTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH), B TOM YHCJIE 3aJaHUil C
MEXIPEIMETHBIM COJIEPKaHUEM;

paboTy HaJ rPyNIOBBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
cojJiep:KaHueM Kypca (QU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIET0 MOIYJIS MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKHU yriayOnEHHOTO ypOBHS,
BKJIIOYAIONIEH 3aJlaHusl pa3HOro0 YpPOBHS CIOXHOCTU. Pe3ynbTarbl BBINOJIHEHUS
JMAarHOCTUYECKOM padOThl MOT'YT MOKa3bIBaTh CTENEHb TOTOBHOCTH 00YyYarOIUXCs
K OCHOBHOMY TOCYAapCTBEHHOMY 53K3aMeHy 10 (¢u3MKe, a TaKxke
CBUJETEJIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAy4YHON I'PAMOTHOCTH.



I[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHN A

N3ydenne ¢u3MKH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMUs HAIMPABIICHO
Ha JIOCTM)KCHHE JIMYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX
pPE3ybTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare usyuenus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyuaromierocsi OyayT copMUpOBaHbI CIEAYIOIIME JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

e l)nampuomuuecxkozo éocnumanusi:

IIPOSIBJICHHE MHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOM
(bu3nuecKoi HayKu;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;

o 2)2parcoancKkozo u 0yxXo08HO-HPAGCHIBEHHO20 60CNUMAHUA:

rOTOBHOCTb K aKTUBHOMY YUYacCTHIO B 00CYKIEHUH OOLIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JIOCTHXKEHHI
bu3uKy;

OCO3HAHHE BAXKHOCTH MOPAIBHO-ITUYECKUX MPUHIMUIOB B JESATEIBHOCTH
YUYE€HOTI0;

e 3)acmemuueckozo 60CHUMAHUSA:

BOCIIPUSTHE ICTETUUYECKUX KAuecTB (PU3MUECKOW HAyKU: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uyennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHME IIEHHOCTU (U3UYECKON HayKHM KaK MOIIHOTO HWHCTPYMEHTa
MO3HAHUS MHUPA, OCHOBBI DPA3BUTHSA TEXHOJIOTMM, BaKHEHIIEH COCTaBISIOLIEH
KYJbTYPBbL;

OpUEHTalusl B JEATEIbHOCTM HAa COBPEMEHHYI0 CHUCTEMY Hay4YHBIX
MPEeICTaBICEHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIDL;

pa3BUTHE HAy4YHOW JHOOO3HATEIBHOCTH, MHTEpEca K MCCIIE0BATENbCKON
NEeATENbHOCTH;

o 5)ppopmuposanun Kynomypel 300p06ba U IMOUUOHANLHO20 ONAZONOTIYUUA:

OCO3HAHHME LIEHHOCTH Oe30macHoro oOpa3a >KM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BAXXHOCTH MpaBwi O€30MACHOrO TIOBEACHMS Ha
TpaHCIIOPTE, HA JOpOrax, C DSJIEKTPUUYECKHMM M TEIUIOBBIM O0OpYyJIOBaHHEM B
JIOMAITHUX YCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIeKCHH, PU3HAHKE CBOETO MpaBa Ha OIINOKY
Y TaKOTI'O e MpaBa y APyroro 4eaoBeKa;



e 6)mpyooeozo eocnumanusa:

aKTUBHOE ydYacTHe B pENIeHWH NPaKTUYECKUX 3adad (B paMKax CEMbH,
oOpa3zoBaTeIbHON OpraHu3aluy, Topojaa, Kpas) TEeXHOJOTUUECKON M COLMAIbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (U3NYECKUX 3HAHUI;

HWHTEPEC K MPAKTUIECKOMY U3yUEHHUIO MPOohecCrid, CBI3aHHBIX ¢ (PU3UKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

OpUEHTAIUsl Ha TpUMEHEeHHE (U3UYECKUX 3HAHUM JJIsI PEIICHUsS 3a7ad B
00J1aCTH OKpY>KaroUIel Cpe/ibl, IIIAHUPOBAHUS TOCTYIKOB U OLIEHKU UX BO3MOKHBIX
MOCJICICTBUU JIJISL OKPY’KAIOILIEN CPEBI;

OCO3HaHHE TJI00AJILHOTO XapaKTepa JKOJIOTHYECKHX IMPOOJIeM M IMyTeH HX

pelieHus;
o 8)adanmayuu K uU3MEHAOUWUMCA YCII06UAM COUUAILHOU U NPUPOOHOTL
cpeowvi:

NOTPeOHOCTh BO B3aUMOJICUCTBUHM TIPU BBIMOJIHEHUU HCCICAOBAHUM U
MPOEKTOB (PU3UUECKOI HANTPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTHUX;

MOBBIIIIEHUE YPOBHA CBOEH KOMIETEHTHOCTH Uepe3 MPaKTHUYECKYIO
JIEATENIbHOCTD;

noTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUN, YMEHHU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSX;

OCO3HaHue Ae(UIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTU
busuKy;

IUTAHUPOBAHUE CBOETO pAa3BUTHUA B TNPUOOPETEHHH HOBBIX (DU3HMUECKUX
3HAHMU;

CTpPEMJIEHUE aHAJIU3UPOBATH U BBISIBISTH B3AMMOCBS3U MIPUPOJIbI, O0IIECTBA U
HPKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHNEM (DU3HUECKUX 3HAHUM;

OLICHKAa CBOMX JCHCTBUU C Y4Y€TOM BIMSHHUS Ha OKPYXKAIONIYIO Cpeny,
BO3MO>KHBIX TJIO0ATBHBIX MOCIIEICTBUIA.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHuUs MporpaMMel 110 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBanus y oOyuyaromerocs OyayT copMHpoOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOYAIOIIHE TO3HABATEIbHBIC YHUBEPCAIbHBIC YyIeOHbIC TCHCTBYS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIE  Y4YCOHBIC  JICUCTBUS,  PETYISTUBHBIC
YHUBEpCaIbHbIC yUeOHbIE TEUCTBUS.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS
ba3oBble JJoruueckue 1eMCTBUS:
BBISBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKNA OOBEKTOB (SIBJIICHHIN),
KJIacCU(ULIMPOBATH UX;



BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaeMbIX (pakTax,
JIAHHBIX ¥ HAOJIIOJCHUSAX, OTHOCIIIMXCS K (PU3NUECKUM SBICHUSIM;

BBISBJISITh NIPUYMHHO-CJIEJCTBEHHBIC CBSI3U MPU HU3YUYEHUH (U3NUECKUX
SABJICHUW M TIPOIIECCOB, JI€NaThb BBIBOJLI C KCIOJIb30BAHHEM JIEIYKTUBHBIX U
WHIYKTHUBHBIX  YMO3aKJIIOUEHUM, BBIJBUIaTh THUIOTE3bI O  B3aUMOCBA3SX
(U3UYECKHUX BEJIMYUH,

CaMOCTOSITEJILHO BBIOMpPATh CIOCOO pelieHus y4eOHOW (Qu3nueckoi 3amaudu
(CpaBHEHHE HECKOJIBKMX BAPUAHTOB PEIICHUS, BHIOOpP HamOoJiee MOIXOJAIIETO C
YYETOM CaMOCTOSITEBHO BBIJCICHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbcKkyue 1eCTBUSA:

HCIIOJIb30BaTh BOMIPOCHI KaK MCCIIEI0BATEIHLCKUM HHCTPYMEHT TTO3HAHMS;

MPOBOAUTH MO CAaMOCTOSITEIbHO COCTABJICHHOMY IUIaHY OIBIT, HECIOXKHBIN
(U3UYECKHI KCIIEPUMEHT, HEOOJIBIIOE UCCISAOBAaHNE (PU3UUECKOTO SBIICHHS;

OIICHUBATh Ha IPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TOJTYUYCHHYIO B
X0/J1€ UCCIICIOBAHMS WIJIH DKCIIEPUMEHTA,;

CaMOCTOSITENILHO (HOpPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOJICHUS, OTIBITA, HCCIICTIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JaibHelIee pa3BUTHE GU3UIECKUX MPOIIECCOB,
a Tak)Ke BBIJBUraTh MPEINOJOKEHUS 00 WX Pa3BUTHUM B HOBBIX YCJIOBHUSX H
KOHTEKCTax.

Pabora c undopmanueii:

MIPUMEHSTh Pa3IUYHbIE METOJIbl, HHCTPYMEHThI M 3aIpoChl MPHU TOWCKE U
oTO0ope MHPOpPMALIUU UK JAHHBIX C YYETOM MPEANIOKEHHON yueOHOH (pr3rnuecKoit
3a/1a4u;

aHAIM3UPOBATh, CHCTEMATH3UPOBATh W WHTEPHPETUPOBATH WH(OpMAIUIO
Pa3IMYHBIX BUIOB U (HOPM IIPEACTABICHHUS;

OIICHUBATh HAAEKHOCTh HHGPOPMAIMU TIO KPUTEPHUSIM, MPEAJI0KEHHBIM
y4YuTeNeEM UIH CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHHUS
nHpOpMaM W WUTFOCTPUPOBATh PpEIIaeMble 3aJa4d HECJIO0XHBIMH CXEMaMH,
JyuarpaMMaMu, HTHOUW rpaduKoi U uX KOMOWHAIIMSMU.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbI€ el CTBHUSI:

B X0JI€ 00CYyX/IeHUsI y4ueOHOro MaTepuaa, pe3yJbTaToB JJa0OpaTOPHBIX padoT
U TIPOEKTOB 33J1aBaTh BOIIPOCHI TIO CYIIECTBY 00CYKIaeMON TEMBI U BHICKA3bIBATh
U7ieW, HAIleJICHHbIE Ha pelIeHUE 3aJa4yd M TMOJjep>KaHue OJarokenaTeabHOCTH
OOIIIEHUS;

COIIOCTaBJISATh CBOU CYXKJICHUS C CYXKJICHHSIMU JAPYTHX YYaCTHUKOB JHAJIOTA,
OoOHapYyKUBATh PA3JIMIUE U CXOIACTBO MO3UITHIA;

BBIPAXKATH CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;



nyOJIMYHO TPEACTABIATh PE3yJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOEKTA);

MOHUMAaTh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHANBUAYATbHON
paboThI pU PELIEHUH KOHKPETHOW (PU3UUECKOM MPOOIIEMBI;

NPUHUMATh LEJNH COBMECTHOM AESITEbHOCTH, OPIraHU30BbIBATh JACUCTBUSA I10
e€ JOCTWKEHHUIO: paclpelesaTh poJd, OOCYXAaTh IPOLECChl U Pe3ysbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BBINIOJIHATH CBOIO YacTh pPadOThI, JOCTHras Kaye€CTBEHHOI'O pe3yJibTara II0
CBOEMY HAIPaBIICHUI0O U KOOPAWHUPYS CBOM JEHCTBUS C APYTMMHU YJICHAMHU
KOMaH/Ibl;

OLICHMBATh KayeCTBO CBOEro BKJIaJa B OOMIMI MNPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aHUMOJIEHCTBHSL.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOUIUX s
peieHus (pU3NYECKUX 3HaAHU;

OPUEHTUPOBATbCS B  PA3JIMYHbIX  MOAXOJAX  MPUHATUS  PELICHUN
(MHAMBUAYaJIbHOE, IPUHATUE PELICHUS B IPYIIIE, IPUHATUE PELICHUN TPYIIIOi);

CaMOCTOSITEJIFHO COCTaBJISITh AJITOPUTM pEIICHUs (PU3UUECKON 3aJauu WU
IUIaH MCCIEN0BaHUS C Y4YETOM MMEIOIIMXCS pECcypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeIjlaraéMble BAPUAHTHI pELICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ H3MEHEHNUS;

OOBSACHATh  NPUYMHBI  JIOCTHKEHUS  (HEIOCTHXKEHHs)  PE3yJIbTaTOB
JEeATENbHOCTH, JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJBCTB,
W3MEHUBIIMXCS CUTYyallui, YCTAaHOBJIEHHBIX OIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUSM.

CTaBUTh ce€0s1 HAa MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha
HAy4YHYIO TEMY, [IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYyToro.

MPU3HABATH CBOE MPABO HA OLIMOKY MpU pelIeHUH (PU3NUECKUX 3a/]a4 WIH B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHity o0y4yeHus ¢ 7 kaacce nipeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:



UCIOJIb30BaTh MOHATUA: (PU3NUYECKHE M XUMUYECKUE SIBJICHUS, HaOII0ACHNUE,
HKCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, €IUHULIBI (PU3NYECKUX BEIMYUH, AaTOM, MOJIEKYJIa,
arperaTHbpleé  COCTOSIHUSI ~ BemiecTBa  (TBEpAOE, KUIKOE, Tra3oo0pasHoe),
MEXaHUYECKOE JBWXKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOJIMHEIHOE),
TPAeKTOpHs, paBHOJAEUCTBYIOIIast cui, Aedopmanus (ympyras, MJIacCTHUECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyaTh siBleHUS (Iuddy3us, TEmIoBoe IBWKEHHE YaCTHI
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JABWXEHHUE, WHEPIUS,
B3aUMOJIEUCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aAKPEIIEHHON OChIO BpalEHUS,
nepenaya JaBieHUsT TBEPIABIMHU TEJNaMH, >KHIKOCTSIMH W Ta3aMu, atMochepHoe
JIaBJICHUE; TUIaBaHUE TeJl, IPEBPAICHUS] MEXaHUYECKOW SHEPTUU) MO OMUCAHUIO UX
XapaKTEpHbIX CBOMCTB M HA OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SIBICHHE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUIN B OKPYKaIOLIEM
Mupe (B TOM uHciie (pU3MYECKUe S[BICHUS B MPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B KUBOM W HEKHUBOW MPUPOJE, NEUCTBUE CUI TSIKECTH,
TPEHUs, YOIPYTOCTH B MPHUPOAE U TEXHUKE, BIUSHUE aTMOC(EpPHOro AaBlIEHUS Ha
’KUBOM OpraHu3M, IUIaBaHUE PbIO, phIUaru B TEJIE€ YEIOBEKa), PU ATOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B y4eOHYI0, BBIICIATH CYIIECTBEHHbIE CBOMCTBA (PU3HAKHU)
(U3HYECKUX SBJICHMIA;

OIKCHIBaTh HU3YYCHHbIE CBOWCTBA TeJ U (PU3UUYECKUE SIBJICHUS, HCIIONb3Ys
busnyeckue BeNMIMHbI (Macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMS, Ty Th, CPEIHSS
CKOPOCTb, CHJIa YNPYTOCTH, CWJIa TSDKECTH, BEC Tella, Cuja TPEHHWs, J1aBlICHUE
TBEPIOrO TeJa, JaBJIECHUE CTON0A )KUAKOCTH, BEITAIIKUBAIOILAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQUIMEHT IOJEe3HOTO
JEUCTBUSA MEXAHU3MOB, KUHETHYECKasi U TIOTEHIIMANIbHAS YHEPTHs), IPU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUYECKUM CMBICH HCIHOJNb3YEMBIX BEIMYMH, UX
0o00O3HaueHUsT W eAUHULIBl (PU3NYECKUX BEIMYHMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (DU3MUECKYIO BEIMUYUHY C IPYTUMH BETUYMHAMHU, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHu30BaTh CBOMCTBA T, (PU3NUYECKHUE SABJICHUS U TPOLIECCHI, UCTIOJIB3Y I
IpaBuJIa CJIOKEHUS cUJl (BJIOJIb OTHOM NpsSIMOiA), 3aK0oH ['yka, 3akoH Ilackas, 3akoH
Apxumena, IpaBWIO paBHOBECHs phruara (0JI0Ka), «30J0TO€ MPABUIIO» MEXAHHKH,
3aKOH COXPAHEHHS MEXaHUYEeCKOW DSHEpPruM, MpU OSTOM JaBaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA U 3aMKUCHIBATh €r0 MATEMATUYECKOE BHIPAKEHHUE;

CTPOUTH MPOCTbIE (PUINYECKHE MOJIEIU PEANbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUW, BBIACIATH IIPU 3TOM CYIIECTBEHHBIE W BTOPOCTEIIEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUMN, MPUMEHSITh GU3HMUECKUE MOJETHU ISl OOBSICHEHUS
(bU3HYECKUX MPOLIECCOB U PEIICHUS YUeOHBIX 3a/1a4;



OOBSCHATHh (PU3NYECKUE SBIICHUS, MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE€ CUTyaluld NPaKkTHKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 3aJlauyd, B TOM 4YHUCJIE TpeOyIollue YHUCICHHOTO OIICHUBAHUS
XapaKTEePHbIX 3HAUYCHUIN (DU3NYECKUX BEIWYUH, MPU 3TOM BHIOMpPATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUYNHHO-CIICJICTBEHHBIE CBSI3U U BBICTPAUBATh
JIOTUYECKYIO0 LEMOYKY pAaCCYKIECHHM C ONOpOM Ha H3y4YEHHBIE CBOWCTBA
buznyeckux sBiaeHUM, GU3NIECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemath pacu€THbie 3afauu (B 2—3 NEWUCTBUS) MO M3y4aeMbIM TeMaM Kypca
bu3uKH, BIOUpast aJIeKBaTHYIO (PU3UIECKYIO MO/IENb, C UCTIOIh30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOMINX (PU3NYECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE pPEIICHUE 3a/1a4H, BBISBIISITh HEJOCTAIOIIUE WU U30BITOYHBIE TaHHBIE,
000OCHOBBIBaTh BBIOOP METOJA pEUICHUs 3a/laud, WCIO0JIb30BaTh CIPAaBOYHBIC
JAaHHBIC, TPOBOAUTH MaTEMaTUYECKHE TMPEeoOpa3oBaHUS U PACUETHI, OLICHUBATH
PEATMCTUYHOCTh TMOJYYEHHOTO 3HA4YeHUsI (DU3UUECKON BETUUYMHBI M OMPENEISATh
pa3sMepHOCTh (GU3UYECKON BEIIMUUHBI, TTOJTYUYSHHOU MPU PEIICHUH 3a/1a4H;

pacro3HaBaTh MPoOJIEeMbl, KOTOPHIE MOKHO PEIIUTH MPU MOMOITU (PUBHUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTUPOBOYHBIN CMOCOO pElIeHHsl, B OMHCAaHUHU
UCCJIEIOBAHMSI  PACMO3HABATh  IPOBEPSIEMOE  MPEANOJoKEeHHe  (THUIOTE3Y),
MHTEPIIPETUPOBATH MMOJTYUYCHHBIN pe3yJIbTar;

MPOBOJAUTH OMBITHI MO HAOIIOJEHUIO (PU3UYECKUX SBICHUN MU (HU3NYECKUX
cBOCTB Ten (muddy3us, TEmIoBoe paclIupeHHe Ta30B, SBJICHHE WHEPIIUH,
M3MEHEHHUE CKOPOCTH MPU B3aUMOJICHCTBUU TEJ, Nepeiaya AaBJICHUS )KUJIKOCTBIO U
ra3oM, MpOSBJICHUE JEUCTBUS aTMOC(EpHOro [aBJICHUS, JEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIHPOBATh MPEANOIOXKEHUE (TUMOTE3Y) O BO3MOXHBIX
pe3ynbTaTax HAOMIOACHHH, CAMOCTOSTENHFHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYIUPOBATH BHIBOIBI,

MPOBOAUTL TMPSMbIE W KOCBEHHBIE H3MEpPEHUsS (U3NUYECKUX BEJIMYUH
(paccTosiHue, MPOMEXKYTOK BPEMEHH, Macca Tella, 00bEM Tena, cuia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH W TBEPAOrO Tella, CUia TPEHHUS CKOJIbKEHHUS, JABIICHHE
BO3/1yXa, BRITAIKMBAIOLIAS CUJIA, IEUCTBYIOIIAs HA TOTPYKEHHOE B )KUAKOCTD TEJO,
KO(PUIIMEHT TOJIE3HOTO JEHUCTBUSI MPOCTHIX MEXAHU3MOB) C HCIOJIb30BAHUEM
aHAJIOTOBBIX M LHU(POBBIX NMPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA U3MEPEHMS,
(buKcHpoBaTh MOKa3aHUs MPUOOPOB, HAXOAUTH 3HAYCHUE U3MEPSIEMON BETUYUHBI C
MIOMOIIBIO YCPEIHEHHUSI PE3YJIbTATOB CEPUU U3MEPEHUN U OLIEHUBATH MOTPEIIHOCTD
U3MEpPEHUN;

MPOBOJAUTH HECJIOKHBIE IKCIEPUMEHTAIBHBIE HCCIIEIOBAHUS 3aBUCUMOCTEH
(bu3HYeCcKuX BEIWYUH (3aBUCUMOCTH TYTH PAaBHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHM JABWKEHHS TEla, CWIbl TPEHUS CKOJBXEHUA OT CHJIbl HOPMaJIbHOTO
JIaBJICHMSI, KaueCTBa OOPa0OTKH MOBEPXHOCTEN TE U HE3ABUCUMOCTH CHJIBI TPEHUS



OT IUIOLIAJY COIPUKOCHOBEHHUS TE€J, CHIbl YIPYTOCTH OT YIJWHEHUsS NPY’KUHBI,
BBITAJIKUBAIOIIEH CHJIbI OT 00BbEMa MOrpyKEHHON YacTH Tela U OT IUJIOTHOCTH
KUJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT INIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJNO, YCIOBUM IUIABaHUS TEJ, YCIOBUI PaBHOBECHS phluara U OJOKOB):
COBMECTHO C YyuuTeleM (GOpMyJIMpOBaTh 3ajadyy M TUIOTE3y HCCIIeIOBaHUs,
CaMOCTOSITEJIPHO  IJIAHUPOBAaTh  HUCCIEJOBaHHE, CaMOCTOSTENIbHO CcOOMpaTh
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY C HMCHOJb30BAHMEM HHCTPYKLHH, MPEACTABISTH
MOJIyYEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIWYMH B BUAE TaOMUL U TpadUKoOB,
OLICHMBATh MOTPEIIHOCTH, JEJIaTh BEIBOBI IO PE3YyJIbTaTaM UCCIIEI0BaHNUS;

coOmoath MpaBWia TEXHUKHM Oe€30mMacHOro Tpylaa Mmnpu pabore cC
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh NPUHIIMUIBI JEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOIAIOIIHNECS COCYAbI, 0apOMETp, pbluar, MoIBUKHBIH
Y HETIOABUKHBIN OJIOK, HAKJIOHHASI IIJIOCKOCTB;

XapaKTepU30BaTh MPUHILIMUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOIl Ha MX OMKMCAHUS (B TOM YHUCIIE:
NOJIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUN Tpecc, CHU]OH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yysl 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUW UM HEOOXOAMMbIe (PU3NUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKH H3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX NPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpHU
pEIICHUH YYEeOHO-TPAKTUUYECKUX 3a/1aY;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPax) MPaKTUYECKOro
UCIOJb30BaHUsl (PU3MUECKUX 3HAHUN B MOBCEJAHEBHOM KHU3HU I 0OecreyeHHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXpaHEHHUs! 370pOBbS M COOJIIOJCHHS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKPYXaIoLIEN CpeJIe;

OCYIIECTBIISATH OTOOP UCTOYHUKOB MHGOpMAINK (HU3UIECKOTO CONECPKAHUS B
WuTepHere, camMoCTOSATENbHO (OPMYNHUPYsl IOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIIUXCS 3HAHUH W MyTEM CpaBHEHUS PA3JIMYHBIX HCTOYHUKOB BBIJEISTH
uH(pOpMaIMIO, KOTOpass SBISETCA NPOTUBOPEUYMBOM WM  MOXKET OBITh
HEJI0CTOBEPHOM;

UCIOJb30BaTh MPU BBHIMOJIHEHUU YUYEOHBIX 3aJaHUN HayYHO-HOIYJISIPHYIO
JIUTEPATYPy (PU3NYECKOTO COAepk aHUs, CIPABOYHBIE MaTEpHAIIbl, PECYpChbl CETH
WNuTepHeT, BnaneTb NpuUEMaMH KOHCHEKTUPOBAHUS TEKCTa, MNpeoOpa3OBaHUS
nH(pOpMaIu U3 OHOIN 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpATKHWE IMHUCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIMU (HU3HUECKOTO COJAEPKAHMS, B TOM YHUCIIE



nyOJIUYHO JIeNIaTh KpaTKue COOOIIEHHS O pe3yJibTaTaX MPOEKTOB WM y4eOHBIX
WCCIICIOBAHMA, TPU ITOM TPAMOTHO HCIIOJIb30BATh HW3YYCHHBIN TMOHATHIHBIN
anmapar Kypca (GU3UKH, COMPOBOXK/IATh BHICTYIUICHHE ITPE3CHTAIINCH;

MPU BBITIOJTHEHUW YYEOHBIX TMPOCKTOB W HWCCICAOBAHHUMA PACTIPEACIIAThH
00s13aHHOCTH B TPYMIIE B COOTBETCTBHH C MOCTABICHHBIMU 33JladyaMu, CICIUTh 3a
BBHITIOJTHCHHEM TUIaHA JCHCTBHM, aleKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAJa B
JEeATEIBbHOCTh TPYNIBI, BBICTPAUBATh KOMMYHHKATHBHOE B3aWMOJICHCTBUE,
YYHUTHIBasi MHCHUE OKPYKAIOTITUX.

K koH1ly oOyuenus ¢ 8 knacce nipeIMETHbIE PE3YJIbTATHI HA YTITyOJIEHHOM YPOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOLINXCA YMEHHIA:

UCIIOJIB30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHbleé COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE W
amop(Hble Tena, HACBHIILIEHHbI W HEHACBHIIIEHHbIA Map, CHOCOObI M3MEHEHHUS
BHYTPEHHEW DHEPIUM, OJJIEMEHTAPHBIM JJIEKTPUYECKUNA 3apsAl, NPOBOJHHUKH,
NOJIYIPOBOJHUKH, TU3JIEKTPUKH, HICTOYHUKHU ITOCTOSTHHOTO TOKA, AIEKTPUYECKOE U
MarHuTHOE IOJIs, ONTHYECKAasi CHCTEMAa) U CUMBOJMYECKUH S3bIK (DU3UKU TpU
pELICHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3jinyaTh SIBJICHUA (TEIJIOBOE PACUIMPEHHE (CKATHUE), TEIUIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAaYMBaHUE, KalWUISIPHBIE SBJICHUS,
UCIapEeHUe, KOHJEHCAlUs, IUJIaBJICHUE, KPUCTAUIM3ALUs, KUIEHUE, CIIOCOOBI
Teruionepeaayn (TerIonpoOBOAHOCTb, KOHBEKIINS, U3TyYEHHUE), TEIIOBbIE OTEPH,
ANEKTpHU3aLUsl TEJ, B3aUMOJCHCTBUE 3apsAJIOB, ACUCTBUS AJIEKTPUYECKOrO TOKa,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJECICTBUE MarHUTOB, ACMCTBUE MarHUTHOT'O IOJI Ha
IPOBOJHUK C TOKOM) IT0 OIMCAHUIO UX XaPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUHN B OKPYXKAIOLEM
mupe (B TOM uHciae (U3MUECKHUE SIBICHHUS B TPHUPOJAE: IMOBEPXHOCTHBIE MU
KallWJUISIPHBIE SIBJICHHUS B IIPUPOAE, KPUCTALIBI B Ipupoae, usnydenue ConHia,
3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEsl, CHera,
AIIEKTPUYECKHUE SIBJIIEHUA B arMmocdepe, SJIEKTPUUYECTBO KUBBIX OPraHU3MOB,
MarHuTHOE 1oJsie 3emiid, Apeid MOI0COB, pOJIb MArHUTHOTO MOJIS JJIs )KU3HHU Ha
3emiie, MOJIAPHOE CHUSHHE), MPU STOM MEPEBOJUTH IPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIACISThH CYIIIECTBEHHbIC CBOMCTBA (TPU3HAKHN) (DU3NUYECKUX SIBJICHUM;

OIKCHIBaTh W3YYCHHBIC CBOWCTBA TN U (PU3NUYECKUE SIBICHUS, HCIIONb3YS
¢buznyeckue BeITUYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPT s, KOJIMYECTBO TEIIOTHI,
paboTa rasa, yJeibHas TEIUIOEMKOCTb BEILECTBA, yAEJbHAs TEIUIOTA IUIABJICHUS,
yJAelibHasl TEeIJIoTa MapooOpa3oBaHusl, YJeidbHAas TEIUIOTa CrOpaHusl TOIUIMBA,
KOX(POUIIMEHT TOJE3HOTO JCHCTBHS TEIUIOBOM  MAIMHBI, OTHOCHTEIbHAs
BJQXXHOCTh BO3/1yXa, DJIEKTPUYECKHHA 3apsj, Ccuiaa TOKa, >SJIEKTPUYECKOE



HaIpsDKeHWE, CONpPOTUBIEHUE MpoBoAHUKAa, J/IC B Lenu MOCTOSSHHOIO TOKa,
AIIEKTPUUECKOE YAENbHOE COINPOTHUBIICHHE BEIIeCTBa, paboTa M MOUIHOCTH
AIEKTPUUECKOT0 TOKA), MPU OMUCAHUU MPABWIBHO TPAKTOBATH (PU3NUYECKUN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, X OOO3HAYEHUS W €AUHUIBI (PU3HYECKUX BEIUYMH,
HAXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMH
BEJTMYMHAMU, CTPOUTH TPadUKN U3YUSHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIMUMH;

XapaKTepHu30BaTh CBOMCTBA T, (PU3NUYECKHUE ABJICHUS U TPOLIECCHI, UCTIOJIB3Y I
OCHOBHBIE TOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOEHUs BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXPAHEHUsI JIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, mpuHIMI CyNEpo3UIUU 3JIEKTPUUECKUX MoJiel, 3akoH Oma [l ydacTka
uenu, npasuia Kupxroda, 3akon Oma juist mojHo# nenu, 3akon Jxoyns-Jlenia,
3aKOH COXPAaHEHUs SHEPIrHH, MPU 3TOM pa3iMyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThbIE (PUIUYECKUE MOJIETU PEANTbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUH, BBIACIATH INPU ITOM CYIIECTBEHHbIE W BTOPOCTENEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, TPUMEHSIThH (PU3UUECKUE MOJEIH sl OObSICHEHUS
(bu3nyecKuX MPOLECCOB U pEeIIeHUs yUeOHbIX 3a/1a4;

OOBSCHATH (PU3NYECKUE SIBICHHUS, MPOIECCHI U CBOMCTBA TEJl, B TOM YHCIIC U B
KOHTEKCT€ CHUTyalluid MNpPaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAUECTBEHHbIE 33Jaud, B TOM 4YHCJIE TPEOYIOIIHE YHMCIEHHOTO OLEHHUBAHUS
XapaKTePHBIX 3HAYEHUN (PU3NYECKUX BEIWYWH, IPH 3TOM BBIOMpATh aJ€KBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUUYMHHO-CIICJICTBEHHBIE CBSI3U U BBICTPAUBAThH
JIOTUYECKYIO0 LIEMOYKY pacCyKJIEHUM C OIIOPpOM Ha MU3YyYEHHBIE CBOMCTBA
buznyeckux ABiIeHUM, (U3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pellaTh pacu€THbIC 3ajJayu (C Omopoil Ha 2—-3 ypaBHEHHUsS) IO
M3y4aeMbIM TeMaM Kypca (pU3uku, BHIOMpast aJIeKBaTHYIO (U3UYECKYIO0 MOJIETh, C
UCIIOJIb30BAaHUEM 3aKOHOB M (OPMYJ, CBS3BIBAIOIIMX (PU3NYECKHUE BEIUYUHBI,
3aMHMCBIBATh KPATKOE YCJIOBHE M pPa3BEPHYTOE pELICHUE 3aJadyM, BBIABISATH
HEJIOCTAOIINE WM M30BITOYHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METO/A PEIICHHUS
3a/1aud, WCIMOJb30BaTh CIPABOYHBIE JaHHbIE, NPUMEHATb METOAbl aHaJIN3a
pa3MepHOCTEH, UCIONIb30BaTh rpaduyecKre METObl PElIeHUs 3a7ad, MPOBOAUTH
MaTeMaTU4YeCKUe MpeoOpa3oBaHUsl W PAcy€Tbl, OLIEHMBATh PEATUCTUYHOCTb
MOJIYYCHHOTO 3HA4YeHUS (U3MYECKON BEIMYUHBI W OMPEIEIATh Pa3MEpPHOCTH
(bu3HYeCcKOi BEIMYMHBI, MOTYUYEHHOMN MPU PEIICHUH 3a1a4H;

pacno3HaBaTh IPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU NOMOILIY PU3NYECKUX
METO/IOB, M TMpeiaraTb OPUEHTHUPOBOYHBINA CIOCOO pEIIeHHs, B ONUCAHUU
UCCJIEIOBAHMS  pPAclO3HaBaTh  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THIOTE3Y),
MHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;



MPOBOJIUTH OTBITHI TT0 HAOIIOACHHUIO (PM3UYECKUX SBICHUM WU (HU3UUECKUX
CBOMCTB TeN (KamWJUIApHBIE SIBICHUS, 3aBUCUMOCTH JABJICHHUS BO3[yXa OT €ro
00béMa W TemmepaTyphl, CKOPOCTH Ipollecca OCThIBaHMS (HArpeBaHus) MpH
U3TYyYEeHUH OT I[BE€Ta M3JIydaromel (MOTJIOoaroniei) MOBEPXHOCTH, CKOPOCTh
UCHapeHusi BOJBI OT TEMIIEpaTyphl >KUIKOCTH U IUIOWAAM €€ MOBEPXHOCTH,
AIIEKTPU3AIUS TNl U B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aPsI0B, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3aIlisl MAarHUTHBIX TOJIEH TOCTOSTHHBIX MAarHUTOB,
JICHCTBHUSI MAarHUTHOTO TIOJII HAa TMPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATENS] MOCTOSHHOIO TOKa): (OPMYJIMPOBATH MPOBEPSIEMOE
npeanojgoxkeHne (TUMmoTe3y) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJCHUH,
CaMOCTOATENIBHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHWUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOBL;

OPOBOAUTH TMpPSIMbIE M KOCBEHHBbIE H3MEpeHUs (U3MUECKUX BEIUYUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3/yXa, CHJa TOKA, HaIpsHKEHHE,
yAenbHas TEIIOEMKOCTh BEIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C HMCIOIH30BAaHHEM aHAJOTOBBIX M HU(POBBIX
mpubOpoB, 0OOCHOBBIBATH BHIOOP METOJa H3MEpPEHUs, (PUKCUPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUYCHUE U3MEPSIEMON BETUYHMHBI C MOMOIIBIO YCPEIHECHHUS
pe3yJIbTaTOB CEPUU U3MEPEHUH U OLIEHUBATH IIOIPEITHOCTh U3MEPEHUN;

MPOBOANTH AKCIIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PHU3UUIECKHIX
BEJIMYMH (3aBUCUMOCTb JIaBJCHHs BO3/AyXa OT €ro o0béMa M HarpeBaHUs WM
OXJIKJICHUS, UCCTIEAOBAHHE SIBJICHUS TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOJHOM U
ropsiaeid BOJIbl, 3aBUCHMOCTh COMTPOTUBJICHHSI TPOBOJHHUKA OT €T0 JUTMHBI, TIOMIaaN
MOTIEPEYHOTO CEYCHUS M YJEIBHOTO COTPOTHBIICHHUS BEIIECTBA MTPOBOAHHUKA, CHIIBI
TOKa, MPOTEKAIONIEr0 Yepe3 IPOBOJHUK, OT HANpsHKEHUs Ha TPOBOJHUKE,
HCCJIeIOBAHKE TIOCIEOBATENBHOIO U MapaIETbHOTO COSAMHEHUI MTPOBOIHUKOB):
COBMECTHO C yuuTelneM (GOpMyIupoBaTh 3ajady M THUIIOTE3y HCCIEeIOBaHUS,
CaMOCTOSITENIFHO ~ IUIAHUPOBAaTh  HMCCIENOBaHHE, CaMOCTOSATEIbHO CcOOMpAaTh
HKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIIMH, MPEICTaBIATH
MOJIyYeHHbIE 3aBUCUMOCTH (PU3UYECKHX BEIWYMH B BUAEC TaOMUIl U TpaduKoOB,
OLIEHWBATh TIOTPEIIHOCTH, JACTaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOmoaTh mpaBuia O€30MacHOro TpyJa mpu pabore ¢ J1abopaTOPHBIM
00opyTI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YyUYECHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OTIOPOI HA MX OMUCAHUS (B TOM UHUCIIE:
CHCTEeMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOuHa, aMIIepMETp, BOIBTMETP,
CUETYMK  IJIEKTPUYECKOM  DHEPIUH,  IJIEKTPOOCBETUTENbHBbIE  MPHOOPHI,
HarpeBaTeIbHbIE JIEKTPONPUOOPHI (TPUMEPHI), MPEAOXPAHUTENN U UX IPUMEHEHUE
B OBITY W TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



AIIEKTPOJIBUraTeNlb MOCTOSIHHOTO TOKAa), MCHOJb3ys 3HAHUSI O CBOWMCTBAx
bu3HUecKuX ABJICHUM, HeOOX0AUMbIEC (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOUCTBA 1 U3MEPHUTEIbHBIC IPUOOPHI
0 CXEeMaM M CXEMaTHYHbIM pPHCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpaHusi, 3JIEKTPOCKOII,
peocTar), COCTaBISAThH CXEMbI DJIEKTPUUYECKUX LEMeld C TMOCIeN0BaTeIbHbIM U
napajijieibHbIM COEJIMHEHHEM BJEMEHTOB, pasjinyas YCJIOBHbIE O0O0O3HAUYEHHUS
AIIEMEHTOB JIEKTPUYECKUX LIETeH, UCTIOIb30BaTh CXEMBI U CXeMAaTUYHbIE PUCYHKH
W3YYEHHBIX  TEXHUYECKUX  YCTPOWCTB,  M3MEPUTEIBHBIX  MPUOOPOB |
TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEIICHUN YUeOHO-TPAKTUUYECKUX 3a1a4;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEpPax) MPaKTUYECKOro
UCTIONb30BaHUsl (PM3MUECKUX 3HAHUN B MOBCEAHEBHOW KHU3HU A 0OECIICUCHHUS
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370pPOBbS M COOJIIOJICHHS HOPM DOKOJOTHYECKOTO TOBEICHUS B
OKPYIKAIOIIEN CPEAE;

OCYIIECTBIATH MOUCK MH(pOpManmu puszndeckoro conaepxkanus B Untepuere,
CaMOCTOSITENIEHO (POPMYIIHPYS MOUCKOBBIH 3aMpoc, HA OCHOBE MMEIOIIMXCS 3HAHUHN
U CpaBHEHHUS JIOMOJIHUTEIBHBIX HMCTOYHUKOB BBIACIATH WH(MOPMAIMIO, KOTOpas
SBIISIETCS] IPOTHUBOPEUMBON WIIM MOKET OBITH HEIOCTOBEPHOI;

UCTIONb30BaTh TPU BBHIMOTHEHUH YUYEOHBIX 3aJaHUN HAyYHO-MOMYJSIPHYIO
auTepaTypy (pU3MUecKoro cojep)kaHus, CIPaBOYHBbIE MaTepuaibl, PeCypChl CETH
NuTepHer, Bianerh nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBICE NHCHbMEHHBbIE M KpaTKWE YCTHBIE COOOIIEHUS,
00001mas nHMOPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJIEPIKAHMS, B
TOM  YHCJ€  MyOJMYHO  MPEACTaBIATh  pPe3yJbTaThl  MPOEKTHOM  WIU
UCCIIEIOBATENBCKOM IeATETHHOCTH, IPH 3TOM IPAMOTHO KCIOJIb30BaTh U3YYCHHBIH
NOHATUWHBIN anmapar Kypca (pU3uKu, COMPOBOXKIATh BHICTYIUICHUE TIPE3CHTALINEH;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAaHUMN (PU3MUECKUX MPOILIECCOB
pacnpenensiTh OOsS3aHHOCTH B TPYyINIE B COOTBETCTBUM C TOCTaBICHHBIMU
3aJa4aMu, CJICIUTh 3a BBIIOJIHEHHWEM IUTaHA JIEHCTBUN M KOPPEKTHUPOBATH €TO0,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA/ B ACATEILHOCTD TPYTIIbI, BEICTPAUBAThH
KOMMYHUKATHBHOE  B3aUMOJICHCTBHE, TIPOSABISII TOTOBHOCTh  pa3peliaTh
KOH(JIMKTHI.

K koniry oOyuenus ¢ 9 knacce npeAMeTHbIC PE3yJIbTATHI HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:
MCIIOJIb30BaTh MOHATHS (CHUCTEMa OTCYETa, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHUS, HEBECOMOCTh W TNEPETPY3KH, LUEHTP TIHKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYyK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE



U3Ty4YeHHe, IIKaja 3JIEKTPOMATHUTHBIX BOJIH, UICTOYHHUKHU CBETa, OJM30PYKOCTh U
JAJIbHO30PKOCTh, CIIEKTPbl UCITyCKAaHUS WM IOTJIOLIEHUs, anb(a-, 6eTa- U ramMmma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAs U TEPMOSIIEpHAsl SHEPIreTUKa) U CUMBOJIMYECKUM
A3BIK (PU3HKYU NIPH PELICHUHN YUEOHBIX U MPAKTUUYECKUX 3a7a4;

YBEPEHHO  pa3iuyarh  sBJIEHUA (PaBHOMEPHOE W  HEPABHOMEPHOE
OpSIMOJIMHEMHOE JIBIJKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE,
CBOOO/IHOE MAaJIEHUE TeJ, JBHKEHUE 110 OKPY>KHOCTH, B3aUMOJCHCTBUE TeEI,
paBHOBECHE MAaTEpPUAIIBHOM TOYKH, PEAKTUBHOE JBU)XEHHE, HEBECOMOCTD,
Kose0aTeIbHOe  JIBIKEHHE (FapMOHHMYECKHE, 3aTyXalollue, BbIHYKICHHbIE
Kose0aHus), PE30HAHC, BOJHOBOE MABM)KEHHE (PacHpOCTPAaHEHUE M OTPAKEHUE
3ByKa, uHTephepeHIus U Audpakuus BOJH), NPIMOJIUHEHHOE pacipoCTpaHeHHe,
OTPa)XEHHE M MPEIIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pa3ioxeHue OeNoro cBeTa B CIEKTp M CIOKEHUE CIEKTPajbHBIX IIBETOB,
€CTECTBEHHAass  paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOro  CIHEKTpa
U3ITy4YEeHHs) MO OINKCAHUIO UX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3HUYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SBJICHUM B OKPYXKAIOIIEM
mMupe (B TOM uucie (U3NUECKHUE SIBJICHUS B NPUPOJE: NPUIUBBI U OTJIUBBI,
nBrkeHue 1iuaHeT COJHEYHOW CHUCTEMbl, PEaKTUBHOE JIBUJKEHHE JKHUBBIX
OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMHU, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOE, ONOIOTUYECKOE
JeCTBUE BUAMMOIO, YJIbTPapUOJETOBOIO M PEHTICHOBCKOIO MH3JIy4YEHUH,
€CTECTBEHHBI pPAaJMOAaKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, pPaJHMOAKTHUBHOE
U3ITyYeHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE PAJMOAKTUBHBIX HW3IyYEHHH Ha
OpPraHH3M 4YEJIOBEKa), NMPHU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBICHUM;

OMKCHIBATh W3YUYEHHBbIE CBOMCTBA Tel U (U3MUECKHUE SIBICHUS, HCIOJIb3YS
(¢u3nueckue BENMYMHBI (CpeAHsss M MIHOBEHHAs CKOpPOCTb Tejla IpH
HEPAaBHOMEPHOM [IB)KEHHH, YCKOpPEHHWE, MEPEMELICHUE NPU PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JBMOKEHMM,  YIJIOBask  CKOPOCTb,  LEHTPOCTPEMUTEIILHOE
YCKOpPEHUE, CUJIa TPEHMUs], CHjla YIIPYTOCTH, CUIIA TSKECTH, YCKOPEHHE CBOOOIHOTO
najJieHus], BEC TeJa, UEHTP TSKECTH TBEPAOTO Tella, UMITYJIbC Tela, UMIYJIbC CHIIbI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, NOTEHIIMAJIbHASL SHEPTUs TENa,
HOJIHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, TOTEHIIMATIbHAS YHEPIHsI CKATOW MPYKUHBI,
KMHETHYECKasi JHeprus, MOJIHasg MEXaHW4YecKas HSHeprusi, MepuoJ M YacToTa
KOJI€OaHM, ePUOJI MaTEMAaTUYECKOI0 U MPYKUHHOIO MAasTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, INOKA3aTellb MPEIOMIICHHS
Cpelibl), IPU OMMCAHUU NPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, X 0003HAYEHHUS U €UHULBI PU3NYECKUX BETMYMH, HAXOAUTH (POPMYJIbI,



CBSI3BIBAIOIINE JIAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMU BEIMYUHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3UYECCKHUE SBJIICHHS U TTPOIIECCHI, UCTIOJIB3Y I
3aKOH COXpaHEHWS JHEPrUH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHITAI
CYTIEPITO3UIINN CUJI, TPUHITUI OTHOCUTENbHOCTH [ anmiies, 3akoHsl HploTOHA, 3aKOH
COXpaHEHUs] UMITYJIbCa, TEOPEMY O KMHETHYECKOW 3Hepruu, 3akoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPaKECHUS W TPETOMIICHHS CBeTa, (OpMYJIy TOHKOH JIMH3HI,
IUTAHETApHYI0O MOJENh aToMa, HYKJIOHHYIO MOJENb AaTOMHOTO Spa, 3aKOHBI
COXpaHEHUS 3aps0BOTO0 U MACCOBOTO YHCEN MPH SAECPHBIX PEAKIHAX, IPH ITOM
pa3nuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MaTEeMAaTUYECKOE BHIPAKEHHUE;

CTpOUTh (PU3UYECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOIIECCOB U SIBIICHUIA,
BBIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBICHHUM, NPUMEHATh (Qu3WdecKkue Mojenun uisi OOBICHEHUS
(bu3HUeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATHh (PU3WYECKUE SBIICHUS, MTPOIIECCHl U CBOMCTBA TEN, B TOM YHCIIC B
KOHTEKCT€ CHUTyallMid MPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, M pemiarh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHCJIE TPEOYIOIUe YHUCIECHHOTO OICHUBAHMSI
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBIOHMpATh aJEKBATHYIO
(bU3HYECKYI0 MOJICNb, BBISBISATH MPUUYNHHO-CIICJICTBEHHBIC CBS3W W BBICTPAUBAThH
JOTUYECKYI0 LEMOYKY pACCYKACHUW K3 2—3 maroB ¢ ONOPOW HAa H3YUYCHHBIE
CBOMCTBA (PM3UYECKUX SIBICHUM, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH;

YBEPEHHO pelaTh pacu€THhIE 3a/layd MO M3y4aeMbIM TeMaM Kypca (PU3UKH,
BBIOMpas aIeKBATHYIO (U3NIECKYIO MOJIENb, C HCTIOIH30BAaHHEM 3aKOHOB B (JOPMYI,
CBS3BIBAIONINX (U3WYECKUE BEIWYWHBI, 3alMCHIBATh KPATKOE YCIIOBUE W
pa3BEPHYTOE PEIICHHE 3a/1a4H, BBISBIISITH HEJIOCTAIOIINE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOJA pEIIEHUs 3a7aud, HCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHATh METO/IBI aHATN3a Pa3MEPHOCTEH, UCTIOIb30BaTh IpauIecKue
METO/IbI PEIICHUS 3a/1a4, MPOBOAUTH MAaTEMAaTHUECKUE TIPEOOpa30BaHUS U PACUETHI,
OIICHMBATh PEATUCTUYHOCTH TMOJYYCHHOTO 3HAYEHUS (PU3NYECKON BETUYMHBI H
OTPENENSITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYECHHOW MPH PEIICHUU
3a7a4u;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEITUTh MPU TTOMOITH (PU3NIECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CIMOCOO pElIeHHsl, B OMHCAaHUHU
UCCJIEIOBAHUSI  PACMO3HABATh  IPOBEPSIEMOE  MPEANOJOKEeHHe  (THUIOoTEe3Y),
OIICHMBATh MPABWJILHOCTH MOPSIKA TIPOBEICHUS UCCIICI0OBAHMS, HHTEPIIPETUPOBATH
MOJTYYCHHBIA PE3yNIbTAT;

MPOBOJIUTH OTBITHI IO HAOIIOACHHUIO (M3UYECKUX SBICHUN WU (HU3UUECKUX
CBOMCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS DHEPIruH,
3aKOHA COXPAHCHHUS HWMITYJIbCa, NEHWCTBHE 3akoHAa BEpHYy/UIM W BO3HUKHOBCHHE



NOIBEMHONW CHJIBI KpbUIa, 3aBUCUMOCTh IMepHoAa KojJeOaHUN MpyKUHHOTO
MasiTHUKA OT MacChl Ipy3a 1 )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD OT aMILJIUTY bl
MaJIbIX KOJEOaHUH, IPSIMOJIMHENHOE PACIPOCTPAHEHHE CBETA, Pa3jioKeHue 0eIoro
CBETa B CIEKTP, U3yUEHUE CBOMCTB M300paX€HUS B IUIOCKOM 3€pKaje U CBOMCTB
n300pakeHHuss MpeaMeTa B coOuparoliei JuH3e, HaONI0JeHHEe CIUIOUIHBIX |
JMHEHUYaThIX CIEKTPOB U3JTYUYCHUS]): (dopMynupoBaTh IpoBeEpsieMoe
NpeanoiaoxkeHue (CUmoresy) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJEHUH,
CaMOCTOATEIBHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIUPOBATH BHIBOIBL;

IPOBOANUTH IPU HEOOXOAUMOCTH CEPHUI0 MPSMBIX H3MEPEHMH, OIpenesss
CpellHee 3HaYEHUE U3MEPSIEMOU BETUYUHBI U OIIPEIENsisi HOTPEIIHOCTh PE3yIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP crioco0a u3MepeHus (M3MEpUTEIBHOTO
npubdopa);

IPOBOIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMUMH (CPEAHSSI CKOPOCTh
U YCKOpEHHE Tella MPU PaBHOYCKOPEHHOM JBUXKEHUHU, YCKOPEHHE CBOOOIHOTO
naJeHus, )KECTKOCTh PYKUHBI, KOA(DPUIIMEHT TPEHUS CKOJIbKEHHSI, MEXaHUYECKas
paboTa M MOIIHOCTb, YacTOTa W NEPUOA KOJEOAHUH MaTeMaTHYeCKOro U
OPYXKMHHOTO MAasITHUKOB, ()OKyCHOE pacCTOsSHUE coOuparolield JUH3bl U €€
ONTHUYECKAs] CWJIA, PAAUOAKTUBHBIA (OH) C HCIOIB30BAHUEM AHAJIIOTOBBIX MU
nU(pOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METO/IA W3MEPEHHS, IJIAHUPOBATH
U3MEPEHHs, CaMOCTOSITENIbHO COOMpaTh  HKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEIMYMHBI M AHAIW3UPOBATh IOJyUYEHHBIE PpE3yJbTaThl,
OLICHMBAs OTPEIIHOCTh PE3YJIHTATOB KOCBEHHBIX U3MEPEHU;

MPOBOJUTH IKCIIEPUMEHTATbHBIE UCCIEAOBAHMS 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH (3aBUCHUMOCTb IIyTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM IBM)XEHHUU O€3
HAYaJbHOW CKOpPOCTH, 3aBHUCHUMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJIbHOTO JaBJ€HMs, MepuoAa KojieOaHMM MaTEeMaTHYECKOro MasTHHUKA OT
JUIMHBl HUTH, OIPENEIICHHE YCKOPEHUS CBOOOJHOTO MaJCHMs, HCCIEIOBAaHUE
M3MEHEHUS BEJIMYMHBI M HAIpPABJICHUS MHAYKIMOHHOTO TOKA, 3aBUCHMOCTH yrja
OTpa)KE€HUs CBETA OT yTJja MaJeHUsl, yria MpeJoMIIEHHUs OT yIJia a/IeHUusl CBETOBOIO
Jy4a, UCCIIEIOBAHUE TPEKOB: U3MEPEHUE IHEPTUU YACTHUIIBI IO TOPMO3ZHOMY ITyTH
(mo ¢otorpacdusim)): COBMECTHO C yuuteseMm (GopMyJIUpOBaTh 3ajauy U THUIOTE3Y
WCCJIEIOBAHMS, CAMOCTOSITENIBHO IIJIAHUPOBATh MCCIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh  JKCHEPUMEHTAIbHYIO  YCTAHOBKY, IPEJICTaBIATh  IOJyYECHHBIE
3aBUCUMOCTH (PU3NYECKHX BEJIWYUH B BHJE TaOnul U rpaduKoB, OLEHUBATH
MOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM HUCCIIEA0BAHMS;

coOroaTh mpaBwmiia Oe3omacHOro Tpynaa mnpu pabore ¢ 1abopaToOpHBIM
000py10BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYE€HHBIX TPUOOPOB, TEXHUUYECKHUX
YCTPOMCTB ¥ TEXHOJIOTMYECKHUX MIPOLIECCOB C OMIOPOI HAa MX OMKCAHUS (B TOM YHUCIIE:
CIOUJOMETP, NaTUYUKHU MOJIOKEHUS, PACCTOSHUS U YCKOPEHUS, PAKETA, 3X0JIOT, OUKH,
nepuckon, (oroanmapar, MHKPOCKOI, TEJIECKOIN, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOM, JO3UMETP, KaMmepa BuibcoHa), MCHOJIb3Yysl 3HAHUS O CBOMCTBaXx
bu3nueckux  SABICHUA W  HEOOXOoauMble  (PU3WYECKHE  3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB IpHU
pelieHnu y4eOHO-NPaKTUYECKUX 3aJad, ONTHYECKHE CXEMBbl JJIs MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKajie M COOMparoiei JINH3E;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEpPax) MPaKTUYECKOro
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWI B MOBCEIHEBHOM XU3HHU JJIsi 0OECIIEUECHHS
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMHU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370pPOBbS M COOJIIOJICHHS HOPM DOKOJOTHYECKOTO TOBEICHUS B
OKPYIKAIOIIEN CPEAE;

OCYUIECTBJIATH NMOMCK MH(pOopManuu puanyeckoro cojaepxanusi B UutepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS MOUCKOBBIM 3allpoc, HaXOAUTh MYTHU OMpPEIeICHUS
JIOCTOBEPHOCTH TOJYyYE€HHONH HHGOpMAIMK HAa OCHOBE HMMEIOUIUXCS 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPH BBINOJTHEHUM YYEOHBIX 3aJaHUM HAyYHO-TOIYJISIPHYIO
auTepaTypy (pU3MUecKoro cojep)kaHus, CIPaBOYHBbIE MaTepuaibl, PeCypChl CETH
NuTepHer, Bianerh nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOILEHHS Ha OCHOBE
nH(OpPMAITUU U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO CONEPIKaHUS, MyOJIUIHO
MPEACTABIATH PE3YJIbTAThl MPOEKTHON WIIM UCCIEA0BATEIBCKON NESITENBHOCTH IPU
3TOM TI'PaMOTHO MCIIOJb30BaTh W3YUYECHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro
pazgena (U3MKA M CONPOBOXKAATh BBICTYIUIEHHME MPE3CHTAUUEd C Yy4ETOM
0COOEHHOCTEH ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmmmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3/iesioB U TeM (ungposbie)
Ne n/m Kontpoasnbie | IlpakTuuyeckue
NMporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPYIKAKOIIEro Mupa
1.1 dusnka — HayKa 0 Npupoae 2
1.2 dU3UYECKUE BEITMINHBI 4 3
1.3 EcTecTBeHHO-HAay4YHbIN METOJ MO3HAHUS 2 1
Hroro no pazneny 8
Pa3znea 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOEHUM BellecTBA
2.1 CrpoeHue BelecTa 2 1
JIBM>KEHHE U B3aMMOJICHCTBHE YaCTHII
2.2 4 2
BEIIECTBA
2.3 ArperatHble COCTOSIHUSI BEIIECTBA 1
Hroro no pazneny 7
Pa3nen 3. /IBu:keHUe U B3anMoOAeiicTBHE TeJl
3.1 MexaHudueckoe IBUKEHUE 10 2
3.2 WNuepnusi, macca, TUIOTHOCTh 9 1 1
33 Cwa. Bunabl cun 15 1 3
Hroro no pazneny 34

Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB




41 Hasnenue. [lepenaya naBnenus: TBEPALIMU 5 )
' TeJIaMH, KHUAKOCTIMHU U Ta3aMu
4.2 JlaBnenue KuaKoCTH 6
4.3 ATMOCdepHOe aBIeHHE 1
44 I[el‘/’ICTBIiI.e JKUJIKOCTH U ra3a Ha 12 3
MOTPY>KEHHOE B HUX TEJO
Htoro no pazgeny 28
Pa3zgea S. Pabora 1 MOITHOCTH. JHEPrus
5.1 Pabora u moutHOCTH 6 1
5.2 [IpocTbie MexaHU3MBI 2
53 Mexanuyeckas SHeprus 5 1
Hroro no pazgeny 19
Pa3zgea 6. [loBTOpuUTEIbHO0-00001IaK01IMIA MOAYIb
6.1 [ToBTOpHTENEHO-0000IAIOIINI MOTYJIb 6
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 102 23




8 KUIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3fesioB u TeM uu¢poBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (upp )
NPOrpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3pnen 1. TenuioBble siBJICHUA
1.1 CtpoeHure 1 CBOMCTBA BEIIECTBA 6
1.2 TennoBsle mpoLECCHI 33 1 6.5
Hroro no pazneny 39
Pa3nes 2. DiiekTpu4ecKue H MarHUTHbIE SIBJICHUSI
21 DnexTpuyeckue 3apsabl. 3apsHKeHHbIE Tera 9 1
' U UX B3aHMOJICHCTBHS
2.2 [TocTOsTHHBIN 2EKTPUUECKUNA TOK 31 1 10
2.3 MarHuTHbIE SIBIICHHS 11 2 4
24 DNeKTpOMarHuTHasl MHAYKIHS 7 1
Hroro no pazneny 58
Pasznea 3. [loBTOpUTENbHO-00001IAK0IIMIA MOAYIb
3.1 [ToBTOpHTENEHO-0000IIAOIIHI MOTYJTh 5
Hroro no pazgeny 5
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5




9 KUIIACC

KosmmyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne n/m Konrtpoasnbie | ITlpakTudyeckue
NporpamMmsbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3znen 1. Mexanu4yeckue siBJICHUS
MexaHudecKkoe ABUKEHUE U CTIOCOOBI €T0
1.1 30 1 4
OTHCaHUs
1.2 B3aumopeiicTBue Ten 18
1.3 3aKOHbI COXpaHEHUs 15 1 2
Hroro no pazneny 63
Pa3zpnen 2. Mexann4yeckue KoJ1e0aHUSL M BOJIHBI
2.1 Mexanudeckue KojeOaHus 8 3.5
2.2 MexaHnuyeckue BOJIHBL. 3BYK 10 3
Hroro no pazneny 18
Pa3nen 3. DiekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DIEeKTPOMarHuTHOE TOJIE U 6
' ANEKTPOMArHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIE IBJIEHHSA
4.1 3aKOHBI paclpoOCTPAHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONITUYECKHE TPUOOPHI 1

43 Paznoxenune 6eoro cBera B CIIEKTP




Hroro no pazgeny 16
Pa3zgea 5. KBaHnToBbIe siBJIeHUS
5.1 Hcnyckanue u norioneHrne cBeTa aroMoOM 4 1
5.2 CrpoeHue aTOMHOTrO sipa
53 S nepHbie peakun 7
Hroro no pazgeny 16
Paspnen 6. [ToBTOpUTEIBbHO-00001IAK0 U MOYJIb
6.1 MexaHnueckue siBIeHus! (OBTOPUTEILHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
62 TennoBsie siBNEHUS (TIOBTOPUTEIHHO- 3
' 0000110 MOJTYJIB)
63 DNEeKTPOMarHUTHBIE SBICHUS 3 1
' (TTOBTOPUTETHHO-0000IAIOIIHI MOIYJIb)
6.4 CBetoBbI€ sBIIEHUS (TIOBTOPUTEIHHO- | |
' 0000 MOYJIb)
6.5 [ToBTOpUTENBEHO-00001aI0IINN MOTYJTb 4
Hroro no paszneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

n/n

Tema ypoka

KoanuyecTBo yacoB

KonTpoabHbie

Bcero
padoThI

IIpakTH4yecku
e padoThI

Jara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIEC

pecypchl

®dusuka — HayKa o npupoze. ABiaeHus
IIPUPOJIBI

dusnueckue IBICHUA

®u3nyeckue BeINYrHbL. Pa3MepHOCTb.
®usznyeckue npudopsl. [lorpemnoctu
IIPYU NPSAMBIX U3MEPEHUAX

Ypok-uccnenosanue "M3mepenue
JMHEHHBIX Pa3MepPOB Te U POMEKYTKOB
BpeMeHH"

JlaGopatopnas pabota "M3mepenue
00BEMa )KUIKOCTH U TBEpAOTO Tena'

JlaGopatopHas pabota "OnpezneneHue
pa3MepoB MaibIx Tei. Merton psiioB"

Metobl Hay4HOTO TTo3HaHuA. Onucanue
(GU3HYECKUX SIBICHUI C TTOMOIIBIO
MoJieJer

VYpoxk-uccnenoanue "[IpoBepka
TUIOTE3bI: TATBHOCTD MOJIETA IAPHKa,
MYIEHHOTO TOPU30HTAIIBHO, TEM
OoJtbliie, 4eM OOJIbIIe BBHICOTA ITycKa"




Ctpoenue BemecTBa. ONbITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BeEIlleCTBa

10

JlaGopaTtopHast pabota "Onenka
JTMaMeTpa aToMa METOZIOM PsIOB (C
UCIOJIb30BaHuEM ¢otorpaduii)"”

11

Ypok-uccnenoBanue "Habmonenue
TETTOBOTO PaCIIMPEHus Ta30B. OIBITHI
10 OOHAPYKEHUIO IEUCTBUS CUIT
MOJIEKYJISIPHOTO MPUTSKEHUS"

12

JIBM>KEeHUE YacTHUIl BEIIECTBA.
Huddysus. BpoyHoBCcKkoe ABIKEHHE

13

Ypok-uccnenoanue "Habmonenue u
00BsicCHEHHE OPOYHOBCKOTO JIBUKEHUS U

muddy3un"

14

BzanmoeiicTBre yacTHIl BEIIECTBA:
MPUTSHKCHUE M OTTATKUBAHUE

15

ArperaTHbpie COCTOSIHUSI BEIIECTBA.
Oco0EHHOCTH arperaTHbIX COCTOSTHUHN
BOJIbI

16

Mexannyeckoe asuxenue. 11yTs,
TPAeKTOPHUsl, IEPEMEILIEHNE

17

PaBHOMEpHOE U HEpAaBHOMEPHOE
nBkenue. CKopocThb

18

Haxoxzaenue ckopocTy, IyTH U BpEMEHU
IIPY PaBHOMEPHOM IPSIMOJIMHENHOM
JIBIKEHUH

19

JlabopaTtopHnas pabota "Onpenenenue




1

CKOPOCTH PaBHOMEPHOTO JIBHKEHUs'

['paduku npssmoauHEHOTO

20 PaBHOMEPHOTO JIBUYKEHUS

71 Pemienue 3amau no teme "Pacuer
cpenHel ckopocTh”
JlaGopatopHas pabota "OnpezneneHue

22 CpeIHEeN CKOPOCTH CKOJIbKEHHs OpycKa
WJIM IIapUKa 10 HAKJIOHHOM I10cKOCTH"
OTHOCUTENBHOCTH ABIKEHUS. CloXKeHHe

23 CKOpOCTEH MpH MapajieTbHOM
JBUKCHUH
[Tosryuenue u ananu3 rpaukoB

24 3aBUCHUMOCTH ITyTH U CKOPOCTHU
JBUKEHHS OT BpPEMEHHU
Pemenue rpaduueckux 3aaay no teme

25 "Mexanuka. PaBHomepHOE
MPSMOJIMHENHOE IBUXKEHUE"

26 SIBneHue nHepUUU. 3aKOH UHEPLIUU
BzaumopeiicTBue Ten Kak npuunHa

7 M3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa UHEPTHOCTH TeJa Mpu
MOCTYTATEIbHOM JABUKEHUU

73 Ypok-uccnenosanue "CpaBHEHHE Macc
M0 B3aUMOJEHCTBUIO Te"

29 [InoTHOCTH BemiecTBa

30 JlaGopaTtopHnas pabora "Ornpezenenue

MJIOTHOCTH TBEpAOTO Tema'




31

Penrenue 3amad mo teMe "Macca Tena.
IInoTrHOCTE BemrecTBa"

32

Cwmecu u ciaBbl. [loBepxHocTHas 1
JIMHEWHAS IIOTHOCTD

33

[ToaroroBka K KOHTPOIBHOU pabOTE 1O
teMe "®u3nka — Hayka o MpUpo/Ie.
[TepBoHauaNbHBIE CBEICHUS 00 ATOMHO-
MOJIEKYJISPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"

34

KonTponsHas padora no teme "®usnka
— Hayka o npupoze. IlepBonavanbHble
CBE/ICHUS 00 aTOMHO-MOJICKYJIIPHOM
CTpOEHMH BellecTBa. Mexanuka"

35

Cuna. SIBnenue tarorenus. Cuia
TAKECTH

36

N3o6pakenue cuit. Pemenune 3amay mo
teme "OnpeneneHue Cuibl TsxecT"

37

Cwuna ynpyroctu. 3akoH ['yka

38

Bec Tena. U3mepenue cui. Junamometp

39

Ypok-uccnenoBanue "Habmonenue
M3MEHEHUS! CKOPOCTH MPHU
B3aUMOJICUCTBUM Te"

40

Pemenne 3amau mo teme "Cuita
ynpyroctu. Bec tena”

41

JlaGopaTtopHas pabota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pacTsokeHus (aedopMaiun) Mpy>KUHBI OT
MPUII0KEHHOMN CUITBI"




42

Cuna TpeHus

43

Crnosxenue cuil. PaBHozelicTBy01Iast
cuia

44

Pemenue 3amau nmo treme "CraoxXeHue CHIIL.
PaBnoneiictByromas cuia”

45

Pemenue 3amayd mo teme
"B3aumonerctBue Tea. CUibI B
MexaHuke"

46

Pemenue 3amau no teme "Cuna tpeHus".
Ypok-ucciie1oBaHue 1Mo TeMe
"UccnenoBanye 3aBUCUMOCTH CHJIBI
TPEeHUS OT IIOIIAAN COMPUKOCHOBEHHS"

47

JlaGopaTtopHnas pabota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUIMOCTD CHIIbI
TPEHUSI CKOJIBKEHHUS OT CUJIbI AABJICHUS U
XapakTepa COMPUKACAIOIINXCS
MOBEpXHOCTEH"

48

Penrenue 3amad mo teme
"Bzaumonencrtaue tei1. CHiIbI B
MexaHuke"

49

KonTponbhas pabota no teme
"BzaumoneticrBue Ten"

50

JlaBneHue TBEPABIX TeEI

51

Ypok-3kcnepumenT "CrnocoOsl
onpeJieseHus JaBiIeHusl TBepAoro tena'

52

VYpoxk-uccienopanue "3aBUCUMOCTh
JIABJICHUS Ta3a OT TeMIepaTypsl”

53

JaBnenue KUAKOCTEH 1 ra30B. 3aKOH




ITackansa

54 IIHeBMaTHYECKHE YCTPONCTBA

55 3aBHCHMOCTD JaBJICHUS KHAKOCTH OT
rITyOuHBI

56 I'mapocrarnueckuii mapagokc

57 VYpoxk-npoekt "M3yueHue
COOOIIAOITUXCS COCY0B"

58 Ypok-koHpepenuus "I uapasnnyeckue
MeXaHU3MbI"

59 Hcnionp3o0BaHue BEICOKUX JABJIICHUU B
COBPEMEHHBIX TEXHOJOTHSIX

60 Pemienne 3agau o teme " JlaBneHue
KuaKocTu"

61 Atmocdepa 3emi 1 MPUYIUHBI €€
CyILIECTBOBaHUS

2 Ypoxk-uccnenoanue "[IposiBiienne
nercTBus atmocdepHoro naBieHus"

63 H3mepenne aTMOCHEpHOTO JTaBIICHUSI.
OneitT Toppuuennu
3aBUCUMOCTh aTMOC(EPHOTO JTaBICHUS

64 OT BBICOTHI HaJ| ypoBHEM Mopsi. [Iprbopsr
JUTSL ©3MEPEHUsT aTMOC(HEPHOTO JaBICHHS

65 bapomerp-anepoun. AtmochepHoe
JIaBJICHUE Ha PA3JIMYHBIX BBICOTAX

66 BritankuBaroias cunia. 3akoH Apxumesa

67 Pemenne 3amay mo Teme "3akoH

Apxumena"




68

VYpok-uccienoBanue
"DKCcIepuMEHTaIbHOE OOHAPYKEHNE
NENCTBUS )KUIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TEI0"

69

JlaGopaTtopHas pabota "Onpenenenne
BBITAJIKUBAIOIIEH CHJIBI, ICHCTBYIOIIEH
Ha TeJI0, MOTPYKEHHOE B JKUJIKOCTH"

70

[InaBanue Ten

71

JlaboparopHas pabota "MccnenoBanue
3aBHCHMOCTH BECa Tejla B BOAE OT
00beMa MOrpyKEHHOM B )KUJIKOCTh YaCTU
Tena"

72

BO3I[YXOHJ'I8.B8.HI/IC. IInaBaHue CyaoB

73

Penrenue 3amau mo teMe "3akoH
Apxumena. YcioBus miaBaHus ten'”

74

Pemrenne 3amad mo teme "/letictBue
KHUIKOCTHU U ra3a Ha IMOrpy>K€HHOC B HUX
Teno"

75

Ypok-nipoekt "KoHcTpynpoBaHue
apeoMeTpa WK JIOAKH U OIPECIICHUE
rpy30001bEMHOCTH"

76

[ToaroroBka K KOHTPOIBHON paboOTE 1O
teme "JlaBieHue TBEpAbIX TeT,
SKUIKOCTEN U ra3oB"

77

KonTponbhas pabota mo Teme
"JlaByieHHE TBEP/IBIX TEI, )KUIKOCTEH U
razoB"

78

Mexannyeckasi pabota




79

MomHocTb

Pemenue 3a1a4 Ha onpeienieHue padboThI

80
Y MOIITHOCTH

81 PaboTa cuitbl TSXKECTH M CUITBI TPEHUS
VYpok-uccnenopanue "Pacuér MomHoCTH,

82 pa3BUBAaEMOU IIPU MOABEME 110
necruuie"

83 [IpocThie MeXaHU3MBbI

84 MowmenT cuibl. 1IpaBuino MoMeHTOB
JlaboparopHas padota "HU3yueHue

85 npaBujia pbryara Jyisi MOJABHKHOTO U
HEIOBHKHOTO 0JI0KOB"

86 "3o50TO0€E NpaBUIIO" MEXaHUKU
Penrenue 3amau mo teme "30510T0€E

87 npaBuiIo MexaHuku'" / Becepoccuiickas
npoBepoyHas paborta
Pemenue 3amay o teme "Pabora cuibl

88 TSDKECTH W CHIIBI TpeHUs" /
Bcepoccuiickas nmpoBepouHas paboTa
VYpok-mipoekt "IIpoextupoBanue

89 TTOJIMCITACTOB C 3aJJaHHBIMHA
napamerpamu’
VYpok-koudepennus "[Ipocteie

90 MEXaHU3MBI B OBITY, TEXHUKE, YKUBBIX
opranu3zmax”

91 KoaddurmenT monesHoro neicTBus

MPOCTBIX MCXAHU3MOB




92

JlabopaTtopHnas pabota "Onpenenenue
KII/I moaBM>KHOTO M HEIIOJABUKHOTO
0110K0B"

93

Mexannueckas sHeprus. Kunernueckas
Y NIOTEHIMAJIbHAS YHEPTUs

94

3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPTUU

95

YPOK-3KCIIEPUMEHT
"DKCIEpUMEHTAJILHOE OIIPEIEIICHNE
U3MECHEHUS KUHETUYECKOU U
NOTEHLUAIBbHON YHEPTUH ITPU
CKaThIBaHUM TeJa 110 HAKIIOHHOM
IJIOCKOCTH"

96

[ToarotoBka Kk KOHTPOJIBHOM paboTe Mo
teme "Pabota u MomHocTh. DHeprus"

97

KoHTtponbHas pabora mo teme "Pabora u
MOITHOCTb. DHeprus"

98

Pabota ¢ TexcTaMu 110 TEMe
"MexaHu4eckoe aBrKeHue"

99

Pabora ¢ Texctamu no teme "CtpoeHue
BeniecTna"

100

PaGota ¢ Tekcramu no teme "Cuibl B
npupoje"

101

Pabora ¢ Tekctamu no Teme "JlaBineHue
TBEPJBIX TEJ, )KUIKOCTEN U ra3oB"

102

PaboTa ¢ TekcTtamu 1o Teme "DHeprusi.
[IpocTeie MexaHU3MBbI"




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

23




8 KUIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IMpakTn4yeckn
e padoThbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE TTOJIOKEHHS MOJICKYJISAPHO-
KHUHETUYECKOM TCOPHUHU U UX OIIBITHBIC
MOATBCPIKACHUSA

Macca u pazmep aTOMOB U MOJIEKYJT

Mopaenu TBEpI0T0, JKUJIKOTO U
ra3o00pa3HOro COCTOSTHUI BelllecTBa

Ypok-koHpepenmus "Kpucramimaeckue u
amop¢usie Tena. ['paden. [lomyuenue
HCKYCCTBEHHBIX aJIMa3oB"

CMaunBaHue U KalMWJUIIPHOCTD.
HOBCpXHOCTHOe HaTsXKCHUC

TemnoBoe pacIupeHUC U CKATHUC

TenmoBoe nmxeHue. Temneparypa

TemnepaTypHbIe IIKaJIbI

BHyTpeHHSs SHEprus U crocoOb! eé
U3MEHEHHUS

10

Bupl Teronepenaun

11

VYpok-koudepennus "Mcnonp3oBanue
TEIUIOBBIX CBOMCTB BEILIECTB U MaTEPHAIIOB
B IIEJISIX DHEprocoepexeHus"

12

KommuectBo Temnotrl. Y aenapHas




TCIITIOEMKOCTD

13

VYpoxk-uccnenoanue "[IpoBepka runoTessl
JIMHEIHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUYECKON TpyOKe OT
TeMneparypbl"”

14

VYpaBHeHuUe TEIIOBOro OanaHca.
TemmooOMeH 1 TEIIOBOE paBHOBECHE.
3akon Hetorona—Puxmana

15

JlaboparopHas pabdota "HccrnenoBanue
SIBIIGHUS TETNIOOOMEHA MPU CMEIIMBAHUN
XOJIOJHOU U Topsiueit Boabl"

16

Pemenne 3amau o reme "TemnooOMeH u
TEIUIOBOE paBHOBECHE"

17

JlabopaTopHas pabota "OnpeneneHue
KOJIMYECTBA TEIUIOTHI, TOTYUYEHHOTO BOJAOU
MIPU TETUIOOOMEHE C HarpeThIM
METAUTUYECKUM HIHHAPOM"

18

[InaBneHue u oTBEpIEeBaHUE
KPUCTANINYECKUX BELIECTB. Y IeNbHas
TEIJIOTa IJIaBJICHUS

19

Pemenue 3anay no teme "IlnaBnenue u
OTBEpJEBaHUE KPUCTAININYECKUX Ten"

20

JIaGoparophas pabota "Omnpenenenue
yAEJIbHOM TEIUIOTHI MJIaBJICHUs Jibaa"

21

VYpok-uccnenosanue "CpaBHeHHE
IIPOLIECCOB IIABJIEHMS KPUCTAININYECKUX
TEJ U Pa3MATYEHUS IIPU HarpEBaHUU
amopdHbIX Ten"




[TapooOpazoBaHue U KOHIACHCAIIHSL.

22
Ucnapenue
Kunenne. Y aenpHas TemaoTa

” napooOpa3zoBaHusi. 3aBUCUMOCTb
TEMITepaTypbl KATICHHS OT aTMOC(HEPHOTO
JaBJICHHS

24 Pemenue 3amad mo teme
"[lapoobpazoBanue u kunenue"
Ypok-uccnenoBanue "OObsICHEHNE

25 3aBUCUMOCTH TEMIIEPATYPBI KUIICHUS OT 1
naBieHus"

26 HacplieHHslif 1 HEHACBILLEHHBIN 1ap.
BnaxxHocTs Bo3tyxa
BraxxnocTh Bo3yXa 1 €€ u3MepeHue.

27 JlabGopaTopHas pabota "OnpeaeneHue 0.5
OTHOCHUTEIHLHOM BJIAXKHOCTH BO31yXa"

28 Pemenue 3agad mo reme "BraxaocTh"
Pemenne 3ana4 u aHanu3 CUTyanuii,

29 CBSI3aHHBIX C SABJICHUSAMH UCIIAPEHUS U
KOHJICHCAIINU

30 DHeprus ToIMBa. Y 1eiabHas TeriIoTa
cropaHus

31 [TpuHIMIIBI paOOTHI TETIOBBIX ABUTATENEH

1 [TapoBast TypOuHa. JIBurarens
BHYTPEHHETO CTOpaHUS

33 KII/] TermoBoro naBuraTes

34 Pemenne 3agau mo teme "KII/] TermmoBoro




nsurarens"

VYpok-koubepennus "TermioBbie ABUTATENN

39 Y 3aIlliTa OKPY’KAIOIIeH cpeanr"”

36 TenoBble NOTEPH B TEMIIOCETAX
3aKOH COXpaHEHUS U TPEBPAICHUS

37 SHEPTUU B MEXaHUUYECKHUX U TEIJIOBBIX
rpoiieccax
[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo

38 teme "TemnoBbie siBaeHus. M3menenue
arperaTHbIX COCTOSIHM BemecTna'
KonTponbhas pabora no teme "Temnossie

39 aBieHus. I3MeHeHue arperaTHbIX
COCTOSIHUH BemecTna"

40 Dnektpuzarus Teu. J[Ba poaa 3apsaoB
VYpok-uccnenosanue "Mccnenopanue

41 CHOCO0OB PAa3IMYHBIX BEIICCTB
Had3JIEKTPU30BHIBATHCS "

4 B3anMopeiicTBre 3apsyKEHHBIX TeJl. 3aKOH
Kynona
DnexTpuyeckoe mnoie. Hanpsok€HHOCTD

43 aneKkTpudeckoro nojs. [Ipunmun
CYNEPHO3UINH SIEKTPUUECKUX TONEH

44 Hocurenu snexTpuyueckux 3apsiioB.
DnemeHTapHbId 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHUs ATEKTPUIECKOTO 3apsiaa

46 [IpoBOIHUKH, TUIIEKTPUKHU U

IIOJIYIIPOBOIHUKU




VYpok-koHbepeHius "IaeKTpusanms B

47 HOBCEIHEBHOM XU3HN" !

43 Pemenue 3ana4 no teme "3akoH |
COXpaHEHUs IEKTPUIECKOTO 3apsiaa'

49 Dnekrpuyeckuit Tok. UcTtouHnku |
AJIEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Mccnenopanue

50 JEUCTBUS STEKTPHUUECKOTO TOJIs Ha 1
MIPOBOJIHUKHU U TUAJIEKTPUKH"

51 DJIEKTPUYECKUI TOK B METajIax 1

52 DIEKTPUYECKUM TOK B JKHJKOCTAX U Ta3ax 1

53 DneKTpuyecKas 1erb 1

54 Cuna toka. Amnepmerp 1

55 DNeKTpudecKoe HanpsikeHue. BonbTmeTp 1
JlabopaTtopHas pabota "COopka u

56 HCTIBITAHUE AJIEKTPUUYECKOMN LENU 1
ITOCTOSITHHOTO TOKA"

57 3aBUCUMOCTD CHJIBI TOKA OT HAIPSDKCHHUS. i
3axon Oma Ui ydacTKa Lenu
JIaGoparophas pabota "HccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO |
4yepes3 pe3nucTop, OT HapsHKEHUS Ha
pe3ucTOpe M CONMPOTUBIICHUS pe3uctopa’

59 DNEKTPUUECKOE CONIPOTUBIICHHUE. |
VY nenpHOe CONPOTUBIICHHE

60 JlaboparopHas padota "Omnpenenenue |

YACIBbHOTO COIIPOTUBJICHUA HpOBOI[HI/IKa"




61

Pemenue 3agad no reme "InekTpuueckoe
CONPOTHUBJICHUE. Y IEJIbHOE
conpoTuBJIcHUE"

62

Pemrenne 3amau mo reme "3axkon Oma"

63

HOCHGI[OBaTeJIBHOC U IMapaJijiCJIbHOC
COCAMHCHUS ITPOBOAHUKOB

64

JlaboparopHas pabdota "lIpoBepka npaBuia
CJIOKEHUS HaIPSHKEHUN MTPU
MOCJIEI0BATEILHOM COE€IMHEHHUH JIBYX
pe3ucTopoB”

65

Pemenne 3amau mo teme
"[locnenoBarenbHOE U MapasiedbHOe
COEIMHEHHS IPOBOAHUKOB"

66

JlabopaTopHas pabota "I[IpoBepka nmpapuiia
JUIS CUJIBI TOKA MPU MapajieIbHOM
COEJMHEHHUH PE3UCTOPOB"

67

Pemenne 3aaa4 Ha IPUMCHCHUEC 3aKOHA
Oma JJId Pa3iInIHOT0 COCAMHCHU A
IIPOBOAHHKOB

68

O/1C u BHyTpeHHEE CONPOTUBIICHUE
UCTOYHMKA TOKa. 3axoH Oma 1 [IOJIHOH
LEMN

69

Pemenue 3agau mo reme "DJ1C,
BHYTpPEHHEE CONPOTUBICHNE HCTOYHUKA
ToKa. 3axoH OMa 1 mojaHoH 1ernu”

70

JlaGoparophas pabota "Onpenenenue
O/1C 1 BHYTpEHHET0 COMPOTUBIICHUS
HMCTOYHMKA TOKA"




71

[IpaBuna Kupxroda

72

JlabopaTtopHas padota "[IpoBepka npaBui
Kupxroga"

73

VYpok-uccnenosanue "M3yueHue BONbT-
AMIICPHBIX XaPaAKTCPHUCTHUK HEJIMHEHHBIX
3JIEMEHTOB"

74

PaGora QJICKTPHUYICCKOI'O TOKA. MOIIHOCTB
QJICKTPHUYCCKOI'0 TOKA

75

JlabopaTopHas pabota "OnpeneneHue
PpaboThI ¥ MOIITHOCTHU AJIEKTPUUECKOTO
ToKa"

76

3akon J[xoyns-Jlenna. [lorpedurenu
anekTpudeckoro Toka. Koporkoe
3aMbIKaHUe

77

VYpok-koudepenius "OO0bsIiCHEHUE U
IIPUHIUIT )IGI\/'ICTBI/ISI JOMalITHUX
AJIEKTpOHarpeBaTeNbHbIX TPUOOpOB"

78

[TonroToBka K KOHTPOJIBHON paboTe 1Mo
Teme "DIeKTpUUecKUe 3apsbl.
3apspKeHHBIC Tella U UX B3aUMOJICHCTBHS.
[TocTosiHHBIN AnekTpuyecKuil TOK"

79

Konrponsnas padora no teme
"DnekTpuuecKkue 3apsaabl. 3apsKEHHbIE
TeJa U UX B3auMoaeucTBus. [1oCTOSHHBIN
ANEKTPUYECKUI TOK"

80

ITocTossHHBIE MAarHUTEL. MarHuTHOE MOJIE
3eMIIH U ero 3Ha4YEHUE IS KU3HU Ha
3emie




VYpoxk-uccienopanue "M3yuenue
MarHMTHOTO TOJISl TOCTOSIHHBIX MarHUTOB

81 MIPU UX OOBETMHCHUH U Pa3JICTICHUH.
Busyanu3zanus nosst HOCTOSTHHBIX
MarHuToB"

%) OmneIT OpcTena. MarHuTHOE 1Moje
AIEKTPUIECKOTO TOKA
OnbiT AMniepa. MarHuTHoe noJjie KaTyIIKu

y

83 ¢ ToKoM. [IpuMeHeHme 371eKTpPOMaruHuToB B
TEXHUKE

%4 Cuna Amnepa u onpeeneHue eé
HarpaBJICHUs

25 Pemenue 3ampau no reme "Cuna Amnepa u
olpezeneHue e€ HanpasjieHus"
DNeKTPOABUTATEb IIOCTOSIHHOTO TOKA.

26 Hcnonb3oBanue anekTpoaBurateneii B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHCIIOpTe

87 Bcepoccuiickas nmpoBepouHas pabota

88 Bcepoccuiickas nmpoBepouHas pabota
JIaGoparophas pabota "M3yuenue

89 JIEWCTBUS MArHUTHOTO TOJIS1 HAa POBOJIHUK
C TOKOM"

90 VYpoxk-koHpepenuus "[IpakTnyeckoe
MIPUMEHEHHUE ANIEKTPOoABUraTenei"

01 JlabGopaTopHas pabora "KoHcTpynpoBaHue
Y U3y4eHue paboThl dNeKTpoaBurarens"

92 JTabGopatopHas pabora "M3mepenne KIT/T




3JIEKTPOJBUIaTEIIbHON YCTAHOBKH"

93

OmneiTel @apazes. 3akoH
3JIEKTPOMArHUTHOM MHAYKIMU. [IpaBuio
Jlenna

94

VYpok-uccnenosanue "Mccnenopanue
M3MEHEHHU 3HAYEeHUS M HAIPaBJICHUS
MHAYKIMOHHOTO TOKa"

95

Pertenne 3agau mo reme "3aKkoH
3JEeKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenma"

96

OnekTporenepaTop. CriocoObl MOTy4YeHHs
ANEKTPOIHEPTHH

97

VYpok-koHpepeHius "DIeKTpOCTaHITUN Ha
BO300OHOBJISIEMBIX HCTOYHHUKA SHEPTUU.
[Tpo6aemsbl 3xostoruu. TOIIMBHBIC
AJIEMEHTHI U AJIEKTPOMOOHITH"

98

KonTponbHast pabota "DnekTpoMarHuTHbIE
ABIeHUA"

99

PabGora ¢ Tekctamu o teme "TeroBeie
sBiieHus"

100

Pabora ¢ TekcTamu o teme
"DnexkTpuuecKkue 3apsabl. 3apsKEHHbIE
Teja U UX B3auMoaercTeue"

101

Pabora ¢ Tekcramu o teme "TlocTOAHHBIN
3IEKTPUYECKUN TOK"

102

Pabota ¢ Tekcramu o TeMme "MarauTHele
SIBJICHUS M DJIEKTPOMArHuTHas MHAYKIUs"




OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME

102

22.5




9 KUIIACC

n/n

Tema ypoka

KoaunuyecTBo yacoB

KonTpoabHbie

Bcero
padoThbI

IMpakTn4yeckn
e padoThbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

MexaHnyeckoe TBUKEHHE.
Martepuanbhas Touka. CriocoOsbl
OTHMCAaHUS MEXaHUYECKOTO JIBIKEHUS

Cucrema orcyetra. OTHOCUTEIHLHOCTD
MEXAHUYECKOT'0 IBIKECHUS

BGKTOPHBIG BCJIMYMHBI, OII€palnu C
BCKTOpaMHU, IIPOCKIUHU BEKTOPOB

Pannyc-BekTop MaTepralbHON TOUKH,
HepeMelIeHNE Ha INIOCKOCTH

PaBHOMEpHOE IIPAMOJIMHEWHOE
JBUYKEHUE

Pemenue 3amay o reme "PaBHOMepHOE
MPSMOJIMHEHOE IBUXKeHUE"

HepaBHomepHoe npsiIMOJIMHEITHOE
nBuxkeHue. CpeHsisi © MTHOBEHHAs
CKOPOCTb TeJia PU HEPaBHOMEPHOM
JBUKCHUU

JlaGopaTtopHas pabota "Onpenenenne
CpellHEN CKOPOCTH CKOJIbKEHUS OpycKa
WM ABHUXKCHUA IIapuKa I10 HaAKJIOHHOH
IJI0CKOCTH"




PaBHOYCKOpEHHOE MPAMOJIMHEITHOE
JIBIOKEHUE. Y CKOpEHUE

10

CKopocTh paBHOYCKOPEHHOTO
NPSIMOJIMHEMHOT O ABMKEHUs. ['padpuk
CKOpOCTHU

11

Pemenue 3anay no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

HepeMemeHI/Ie IIPpU paBHOYCKOPCHHOM
HpHMOHHHCﬁHOM JBHXXCHHUH

13

JlaboparopHas pabota "Onpenenenue
YCKOPEHHUS Tella MPH PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH"

14

Pemenue 3anau no teme "llepemenienue
IIPU PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
nBIKeHuN"

15

JlaGopaTtopHast pabota "HccnenoBanue
3aBUCUMOCTH IIYTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBH)KEHUU 0€3
HayaJbHOU CKOpOCTH"

16

['padmueckas nHTEpIpETALUS
YCKOPEHUS, CKOPOCTH, IPOHEHHOTO
MyTU U TIEpEMELICHUS JUIs
MNPSIMOJIMHEMHOT O ABM)KEHUS

17

Pemenue 3anau o teme "I'paduyeckas
WHTEPIpPETALHs YCKOPEHHUs, CKOPOCTH,
MIPOMJIEHHOTO MTyTH U MIEPEMEILICHUS JITIs
MPSIMOJIMHEMHOTO JIBH>KEHUS "




YckopeHnre cBOOOTHOTO TaJICHUSI.

18
OmnpiTe! ["anmunes

19 Pemenue 3amau mo reme "Y ckopenue
CcBOOOHOTO TMaieHUs"

20 JIBukeHHe Tena, OPOIICHHOTO MO YTIIOM
K TOPU3OHTY
Pemienne 3agau mo teme " JIBrokeHne

21 Tesa, OpOIIEHHOTO MO YIJIOM K
TOpU30HTY"
JlaGopaTtopHnas padora "HccnenoBanue

22 JBUKEHHSI TeJla, OPOIIEHHOTO MO/ YIJIOM
K TOpPU30HTY"
Pemenwne 3agau mo Teme "JIBMkeHHE oA

23 JIEHCTBUEM YCKOPEHHUSI CBOOOTHOTO
naneHusa"

24 JIBrKEeHHE 110 OKPYKHOCTH

75 JIuneliHas u yrioBasi CKOPOCTb, IIEPUOJ
Y 9acToTa

2% CKOpOCTb U YCKOPEHHE NPU ABUKEHUU
0 OKPYKHOCTH

7 Pemenne 3amad mo teme " J[BrkeHue mo
OKpY>KHOCTH"
VYpok-koHpepennus "PacrnoznaBanue u

28 MPUOIKEHHOE OMMMCAHUE PA3IMUHBIX
BHUJIOB MEXaHUYECKOTO IBUKECHUS"
[ToaroToBka K KOHTPOJIBHOM paboOTE MO

29 TeMme "MexaHn4ecKoe IBMKCHUE U

CII0COOBI ero onmrucanus'




KoHnTtponbHas pabora 1o Teme

30 "MexaHN4eCcKO€e IBMKEHNUE U CIIOCOOBI
ero onucanus"

31 IlepBbiit 3akoH HbroToHa. Bextop cuitbl

1 Bropoii 3akoH HeroToHa.
PaBHOelicTBYIOIIAdA crita

33 Tpertuii 3akon HetoTona. Cynepno3unus
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemrenue 3agau nmo teme "Cuia
ynpyroctu"
JlabopaTtopHast paborta "HccnenoBanue

36 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HHKAIOIIIEH B MPY>XKUHE, OT CTENIEHU
nedopMaluy Npy>KUHbI"

37 Cuna tpenus. Koagduuuent tpenns

18 JlaGopatopHas pabota "OnpezaeneHue
K03 dUIIUEHTa TPEHHSI CKOJIbXEeHUS"
JlaGopaTtopHnas padota "HccnenoBanue

39 3aBHCUMOCTH CHUJIbI TPEHUS CKOJIBKEHHUS
OT CHJIbI HOPMAJIbHOT'O JIABJICHUS "

40 JIBi>KeHue TeJ Mo OKPY>KHOCTH TIO]T
JeICTBUEM HECKOJIBKUX CHJI

A1 3akoH bepuyinu u noabEéMHas cuia
KpbLIa

49 VYpoxk-konpepenuus "CoBpeMeHHbIE

JICTATCJILHBIC allllapaThl, CyJid Ha




MO/IBOJTHBIX KPBUIbSX, aHTHKPBLJIO HA
CKOPOCTHBIX aBTOMOOUJISX. J[BIKEeHHE
1oe3/1a Ha MarHUTHOM MoyIike"

Cuma TSHKeCTH U 3aKOH BCECMHUPHOT'O

43
TATOTEHUS

44 JIBr>keHME Tell BOKPYT T'PaBUTALMOHHOTO
ueHTpa. [lepBast kocMu4eckasi CKOpOCTb

45 HesecomocTs 1 neperpysku

46 PaBHOBecue MaTepHaIbHON TOYKHU.
AGCOMOTHO TBEPZIOE TEIIO

47 MowmenT cuibl. [IpaBuino MoMeHTOB

43 VYpok-uccinenosanue "OnpeaerneHne
LEHTpa TSHKECTU Pa3IMyYHbIX Ten"
HNmnynsc Tena. I3mMeHeHne uMirybca.

49 WMty nbsc cuiibl. YIIpyroe v Heynpyroe
B3aUMOJICUCTBUE

50 3aKOHBI U3MEHEHUS U COXPAaHEHUS
UMITyJIbCa

51 PeakTuBHOE IBHKEHNE
Pemenue 3anaq no teme "3akoH

52 COXpaHEHUs1 UMITyJIbca. PeakTuBHOE
nBmKeHne"

53 Mexannueckas paboTa U MOIIHOCTb

54 Pabota cuibl TsKeCTH, CUIIBl YIIPYTOCTH
Y CWJIbI TPEHUS

55 JlaGopaTtopHnas pabota "OnpezaeneHue

paloThI CUJIbI TPEHUS IPU PABHOMEPHOM




JBUKEHHUH TeJa [0 TOPU30HTAIBHON
MOBEPXHOCTH"

56

CBs13b SHEpruu U paboThI

57

JlaboparopHas padota "Onpenenenue
paboThI CHIIBI YIIPYTOCTH IIPU MOIBEME
rpy3a ¢ UCMOJIb30BaHUEM HEIIOABHKHOTO
U TIOJABUKHOI'O OJIOKOB"

58

IToTenuuanpHas OHCPIrusa

59

Kunernueckas sueprus. Teopema o
KUHETUYECKOW SHEPTUU

60

3aKOH U3MEHEHHMS U COXPAHECHUS
MEXaHUYECKOM SHEPrUr

61

Pemenue 3amau no reme "3aKOHEBI
W3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON
sHepruun"

62

[ToaroroBka K KOHTPOIBHOU pabOTE 1O
TeMme "B3aumopnelictBue Tel. 3aKOHBI
coxpaHeHus"

63

KonTponbhas pabota mo Teme
"B3anMoneHCTBHE TEI. 3aKOHBI
coxpaHeHus"

64

Koneb6arenbHoe nBmxenue. OCHOBHbIE
XapaKTepUCTUKU KOJIeOaHUI: TepHoI,
4acToTa, aMIUIMTY 1A

65

MaremaTuyecKkui 1 Npy>KUHHBIN
MasaTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
KoJIe0aHUH rpy3a Ha HUTH OT JITMHBI

0.5




HuTtH"

JlabGopaTtopnast pabdora "HccnenoBanue

66 3aBUCHUMOCTH Nepro/ia KoneOaHui
NPy XKUHHOI'O MasiTHUKA OT Macchl rpy3a"

67 ["apmonnueckue KonebaHus

68 JlaGopatopHas pabota "H3mepenue
yCKOpeHusi CBOOOHOTO naieHus"

69 3aryxaromue Konebanus. Beinyx1eHHbIE
kosnebanus. Pesonanc

70 IIpeBparienue 3Hepruu nNpu
KOJIeOaTeIbHOM JIBHYKEHUN
Ypok-uccinenosanue "[Ipoepka

71 HE3aBHCUMOCTH ITEPHOJIa KOJICOaHHIA
rpy3a, TOJBEIICHHOTO K JICHTE, OT MacChI
rpy3a"

7 MexaHu4YeCKre BOJHBI: MPOJIOJIbHEIC U
MOTIEPEYHBIE

7 CpolicTBa MeXxaHU4YeCKUX BOJH. [lnHa
BOJIHBI I CKOPOCTH €€ pacipoCTpaHeHUs
Ypok-uccrnenosanue "Habmronenune

74 uHTepdepeHH U JUPPaKIKA BOJIH Ha
MOBEPXHOCTU BOJIbI"
VYpok-koupepenuus "MexaHu4eckre

75 BOJIHBI B TBEpIOM Tesie. CelicMuYecKue
BOJIHBI"

76 3ByK. PacripocTpanenue u oTpakeHue

3ByKa




77

Pemenue 3anau no teme "3Byk"

78

Ypoxk-uccienoBanue
"DKCcrnepuMEHTAIbHOE OIPEIeTIeHNE
T'paHuIl 4aCTOThI CJIBINIMMBIX 3BYKOBBIX
Kosie0aHuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI pe30oHaHC.

80

Ypok-uccnenoBanue "Habmonenue u
00BsICHEHNE aKyCTUYECKOTO pe3oHaHca"

81

Wndpas3syk u ynpTpa3Byk. Kondepenus
"Hcnosib30BaHuEe yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUIX"

82

DJIEKTPOMArHuTHOE TOJIE U
3IEKTPOMAarHUTHBIE BOJIHbI

83

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

84

Ypoxk-konpepenuus "Llkana
AJIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanue 37€KTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBsI3HU. Paguomokarius.
Kocmuueckas cBsizp "

85

Pemenue 3ala4 Ha OIIpCACIICHUC
YaCTOTHhI U AJIMHBI BJIGKTpOMaFHHTHOfI
BOJIHBI

86

DneKTpOMarHuTHas MPUPO/Ia CBETA.
CkopocThb cBeTa

87

BomHOBEIE CBOiiCTBaA CBETA:
uHTephepeHIUs U TUPPAKIUS

88

JlydyeBas Mozeinb cBeTa u




TCOMETpHUICCKas OIITHKA. Hcrounukn
CB€Ta

[IpsamosnnHEITHOE pacpOCTpAHEHUE

89 ceta. 3atmeHust ConHua u JIlyHbl

90 3akoH oTpaxeHus cBera. [1nockoe
3epKajIo

91 [Toctpoenue nzo0pa>keHHi,
c(hOpMHUPOBAHHBIX 3€PKAJIOM
[Ipenomnenue cBera. 3aK0H

92 npenomiieHus ceeta. [lonHoe oTpakeHue
CBeTa.

JlaGopaTtopnast paborta "HccnenoBanue

93 3aBHCHMOCTH yTJIa TIPEJIOMJICHHS OT yIJia
MaJIeHus CBETOBOTO JIyya Ha TPaHUIIe
«BO3YX-CTEKJIO»"

94 VYpok-uccnenoBanue "AHaIN3 U
00BSICHEHHE ONTUYECKOT0 MUpaxa"
Ypok-koHpepennus "Vicnons3oBaHue

95 MOJIHOT'O BHYTPEHHET0 OTPAKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIun3a, xox ayyeil B IuH3E

97 dopmyiia TOHKOH JTUH3BI
JlabopaTtopHnas pabota "Onpenenenue

98 (OKYCHOTO pacCTOSIHUS U ONITHYECKOM
CHJIBI COOMPAFOIICH JTNH3HI"

99 [Toryuyenue n300pakxeHNU ¢ TOMOIIIBIO

coOMparoIeil U pacCEUBAIOIICH JTUH3




Ypok-koudepennus "[lpuHiun gercTBus

100 ONTHYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarrmapar)"

101 I'ma3 kak onTuyeckas cucrema.
brnu3opykocTh U JaIbHO30PKOCTh
Paznoxenne 6e10ro cBETa B CIEKTP.

102 OneiTel HetoToHa. CoxeHue
CIEKTpaJIbHBIX 1[BETOB. /lucnepcus ceera
Ypoxk-npaktukym "HaGmonenue u

103 00BSICHEHUE OMBITOB MO PA3JI0KEHHIO
Oenoro csera B criektp. [lonydyenue
0eJIoro 1BeTa MpH CI0KEHUU IIBETOB"

104 OmnsiTel Pesepdopaa u rmuianerapHas
MOJIeJIb aTOMa
IToctynatel bopa. Moaens atoma bopa.

105 HcnyckaHnue v morjomieH1ue cBeTa
aTOMOM.

106 KBanTel. JInHEHYaTsIe CIIEKTPHI
VYpok-npaktukym "Habmrogenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JTy4eHUs U UcIycKaHus"

108 PagnoaktuBHOCTH. Anb(da-, 6eta- u
raMmma-u3JIy4eHHs

109 Crpoenne atoMHor0 sinpa. Hykinonnas
MOJIeIb ATOMHOTO sIpa

110 PannoaktuBHbIE npeBpanieHus. M30Tomnsl

111 Ilepuon nomypacmnana




112

VYpok-koupepennus "JleiictBue
paZvOaKTUBHBIX U3TYUYEHHI Ha KUBBIE
OpraHu3MbI. 3alUTa OT PaJUOAKTUBHOTO
n3Iy4yeHus "

113

Snepuble peakuuu. 3aKOHBI COXPAHCHHS
3apsAI0BOTO ¥ MAaCCOBOTO YHCEI

114

DHeprus CBI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPTUU

115

Pemenue 3amgau no reme "AnepHeie
peaxkuuu. DHeprus caszu"

116

Peakuuu cuHTe3a U JeIeHUS SIAEp.
Ncrounnku sHeprun CoJiHLA U 3BE3]

117

VYpok-koudepennus "AnepHas
SHEpPreTHKa. JKOJIOrHYeCcKre IpoOIeMbl
SIIEPHOW SHEPreTUKu"

118

[TonroroBka Kk KOHTPOJIBHON paboTe IO
teMme "KoneOauusa u BoiaHbEL. CBETOBEIE U
KBAHTOBEIE SBJIEHUA"

119

KonTponbHas pabota no teme
"Konebaunus u BoiHbL. CBETOBEIE U
KBAHTOBBIE ABJICHUSA"

120

Pewienne pac4eTHbIX 110 TEME
"MexaHnueckoe BUKeHUE"

121

PeleHne pacueTHBIX U KAUECTBEHHBIX
3a1a4 o teme "B3aumoneiictsue ten"

122

Pemenne pacdyeTHBIX U KAUeCTBEHHBIX
3a/1a4 1o TeMe "3aKoHbI COXpaHECHUS
SHEpPruu U UMMyJibca"




JlaGopaTopHbie pabOTHI 110 TEME

123 " "
MexaHudecKkoe OBUKEHUE

124 JlaGopaTopHbie pabOTHI 110 TEME
"BzaumoneticrBue Ten"

125 JlaGopaTopHbie pabOTHI IO TEME
"IIpocTeie MexaHU3MBI"

126 Pemienne pacueTHBIX U KAYECTBEHHBIX
3az1a4 no teme "Temnossie npoueccs”

127 Pemenne pacdyeTHBIX U Ka4eCTBEHHBIX
3aga4 mo treMe "BraxxHocTh"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

128 3agay 1o teme "KII/ TemnoBbix
nsurareigen"
Pemenue pacdeTHBIX M KaY€CTBEHHBIX

129 3aJ1a4 1o TeMe "3aKOHEI ITOCTOSIHHOTO
TOKa"

130 Pemenne pacyeTHBIX U KAY€CTBEHHBIX
3anad no teme "KIIJ] anexTpoycranoBok"

131 JlaGopatopHbie paboThl 10 TeMe "3aKOHbI
MMOCTOSIHHOT'O TOKa"

132 JlaGopaTopHbIie pabOTHI 110 TEME
"CBeTOBBIC sIBJICHUS"

133 PabGoTa ¢ Tekctamu o TeMe "3aKOoHBI
COXpaHEHUs B MEXaHUKeE"

134 Pab6ota ¢ Texctamu o TeMe "Konebanus
1 BOJIHBI"

135 Paborta ¢ Tekctamu o Teme "CBeTOBBIC




sBieHus"

136 Pabora ¢ Tekcramu o teme "KBanroBas

u siiepHas pusuka”

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

136
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IMPOBEPAEMBIE IPEIMETHBIE PE3YJIbBTATBI OCBOEHUA
OCHOBHOM OFPA30OBATEJILHOM TPOT'PAMMBI OCHOBHOT'O
OBHIEI'O OBPA30BAHUA

7 KIIACC

Konx
NpoBepsieMor
0 pe3yJbTara

1.1

IIpoBepsiemMble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'0 00111er0 00pa30BaHUA

HCIOJIb30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pa3inyaTh ABJICHHA IO OIMMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPHUPYIOIINX JAHHOC (bI/ISI/I‘ICCKOG SABJICHUC

1.3

pacrmo3HaBaTh MpPOSBIEHHWE W3YYEHHbIX (U3UYECKUX SBJIECHUH B
OKpY>KalollleM MUpE, B TOM 4Hciie PU3NYECKHe SBJIECHUS B MPUPOJE, NIPU
TOM TEPEBOJUTh NPAKTUYECKYIO 3aJady B Y4eOHYIO, BBIICISTH
CYIIIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3HUECKHUX SIBJICHUMA

1.4

OIMCHIBATh U3yUEHHBIE CBOWCTBA TeNl U (pU3MUYECKHE SIBICHUS, UCIIONIB3YS
¢usznyeckue BEIWYMHBI, I[P ONHMCAHWU TPABUIBHO TPAKTOBATh
(bu3nYECKU CMBICIT UCTIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IMHULIBI
¢u3NYeCKUX BEIMYUH, HAXOAUTHb (OPMYJIbI, CBS3bIBAIOLINE JIAHHYIO
¢bu3NYEeCKyl0 BEIMYUHY C JAPYTUMHU BEJIUYHMHAMH, CTPOUTH TIpapuKku
U3yUYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (PU3MYECKHE SBICHUS M TPOIECCHI,
WCTOJNb3ysl M3YYEHHbIE 3aKOHbI, MpPH O3TOM J1aBaTh CJIOBECHYIO
(hOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3UUECKHUE SIBICHUS, IPOLIECCH] M CBOMCTBA Tel, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil INPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISATH IPUYMHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHHE U3 1 — 2
JIOTHYECKUX I1aroB C OMopoii Ha 1 — 2 W3y4eHHBIX CBOHCTBA (PU3UUECKUX
SBJICHUH, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemars pacu€THele 3a7aud B 1 — 2 1eicTBUS, MCNONb3Ysl 3aKOHBI U
(dbopMyIIbl, CBsA3BIBAIOIIME (U3MUECKUE BEIMYMHBI: HA OCHOBE aHAIU3a
YCIIOBHS 3aJIa4 3alTUCHIBATh KPATKOE YCIIOBHE, IOJCTABIATH (PU3HUECKUE
BEJIMYMHBI B (OPMYJIBI U MPOBOAUTH PACUETHI, HAXOIUTH CIPABOYHBIC
JaHHbIe, HeOOXOAMMBbIE JJIs1 PELICHUS 3a/1a4, OL[CHUBATh PEATUCTUIHOCTD
MOJTYYCHHOM (PU3MYECKON BEINIHHEI

1.8

pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO pPELIMTh IPH TOMOUIH
(U3NUECKUX METO/I0B, B OIICAHUH UCCIIEI0BAaHHS BBIJICIISATH IPOBEPIEMOE
IPENIONIOKEHHe  (TMIoTe3y),  pa3nuyaTb U MHTEPIPETUPOBATH
MOJTYYCHHBIH pe3ybTaT, HaXOAUTh OUIHOKHU B XO/I€ OTIBITA, JAETIAaTh BHIBOJIBI




TI0 €ro pe3yJibTaTaM

1.9

MPOBOAMTH ONBITHI 10 HAOMIOACHUIO (U3HYSCKUX SIBICHUW WM
buznyecKux CBOMCTB Tel: (dbopMyIpOBaThH MIPOBEPSIEMBIC
MPEIIONIOKECHNSI,  COOMpAaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO
000pyTOBaHUs, 3aITUCHIBATH X0 OIBITa U ()OPMYJIMPOBATH BHIBOJIBI

1.10

BBITOJIHATh MPSIMbIE M3MEPEHUs] C HCIOJb30BAHUEM aHAJOTOBBIX H
U(GPOBBIX TPUOOPOB, 3ANMUCHIBATH IMOKA3aHHUS TPUOOPOB C YUETOM
3aJJaHHOW a0COIIOTHON MOTPEIIHOCTH U3MEPEHUN

1.11

MIPOBOJUTH UCCIIEOBAHUE 3aBUCIMOCTH OJTHON (PM3UUECKOM BEIIUYHHBI OT
JIpyrom ¢ HCIOIB30BAHMEM MPAMBIX M3MEPEHUM, Y4YacTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCJENOBaHUs, COOMpaThb YCTaHOBKY H
BBITOJIHATh M3MEPEHHUs, CIenysl MPeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl TOJTYYEHHOW 3aBUCHMOCTH (U3UYECKUX BEIWYMH B BHJC
NPEUIOKEHHBIX Ta0JIUIl U TPaduKOB, NENaTh BHIBOIBI MO pe3yJibTaTaM
UCCIICIOBAHMS

1.12

IPOBOJUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEJIWYMH, CIEIys
NPEUIOKEHHONH MHCTPYKIMM: TPU BBHIIOJHEHUH H3MEpPEHHUH coOuparthb
JKCIICPUMEHTAIBHYI0 YCTAaHOBKY U BBIUHUCIATH 3HAYCHHE MCKOMOWU
BEJINYUHBI

1.13

COOJIIOIaTh TIPaBUIIa TEXHUKH O€30MAaCHOCTH IIPU paboTe ¢ 1a00paTOPHBIM
o0opyaoBaHHuEM

1.14

yKa3blBaTh MPHUHIIMIBI ACHCTBUS MPUOOPOB M TEXHUYECKHX YCTPOICTB,
XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOICTB C MOMOIIBIO UX OMHCAHUS, UCTIOIB3YS 3HAHUS O
CBOMCTBaX (PU3UUECKUX SIBICHUN U HEOOXOAMMbIE (pU3NUECKHe 3aKOHBI 1
3aKOHOMEPHOCTH

1.15

MPUBOAWTH  TpHUMEpPHl  (HAXOAUTh  HMHPOPMALUIO O  TPUMEPaXx)
NPaKTUYECKOTO HCIONB30BaHUsI (U3NYECKUX 3HAHUKA B TIOBCEIHEBHOM
KU3HH TSl 0O0ecTieueHrs] 0€30MacHOCTH MpU OOpaIlieHUuH ¢ TprudopamMu u
TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHECHUsS 30POBbS U COOJIOJICHHUS
HOPM JKOJIOTHYECKOTO ITOBE/ICHUS B OKPYXKAKOIIEH cpele

1.16

OCYIIECTBIISATH OTOOP MCTOYHHMKOB HH(popManuu B cetu HHTepHeT B
COOTBETCTBHH C 33JJaHHBIM [TOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIHUXCS
3HaHUM W MNyTEM CpaBHEHMsI PA3JIMYHBIX MCTOYHUKOB BBIIEIAThH
MHPOPMALIMIO, KOTOpas SBIAETCS NPOTUBOPEUYMBOMMIN MOXXET OBITh
HEJIOCTOBEPHOM

1.17

HCIIOJIb30BaTh MPH BBINOJIHEHUN Y4E€OHBIX 3aJaHUIl HAyYHOIOMYJISIPHYIO
IUTepaTypy (PU3NYECKOro COAEp)KaHHs, CIPABOYHbIE MaTepuabl,
pecypcebl cetn MHTEpHET, BIageTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBanus HHGOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPAaTKUE NMUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(OpMalMK (PU3NUECKOT0 COJIepKaHus, B TOM




quciie MyOJIMYHO JAeNaTh KpaTKHe COOOIIEHHS O pe3yJsibTaTaX HMPOEKTOB
WIKM y4eOHBIX HCCIIENOBaHUM, NpU 3TOM TPaMOTHO HCIOJIb30BaTh
W3Y4YEHHBI TOHATUWHBIA anmapar Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHHE ITpe3eHTAINeH

1.19

IIPY BBINIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpeneliiaTh
00513aHHOCTH B TpYyIIE B COOTBETCTBHM C IMOCTAaBIEHHBIMU 3aJa4aMH,
CIIEIUTHh 32 BBINOJHEHWEM IIJJaHA JIEWCTBHM, aJEKBaTHO OLICHUBATh
COOCTBEHHBIH  BKJIaJ, B  JEATEIbHOCTb  TIPYIIBl, BBICTPAUBATH
KOMMYHHMKAaTUBHOE B3aMMOJECICTBHE, YUUTHIBAsi MHEHHE OKPYKAIOIINX

8 KUIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

1.1

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0OCBOCHUSA OCHOBHOM
06p330BaTeJ’le0ﬁ nporpamMmmsbsl OCHOBHOI'O 0611161"() oﬁpasona}mﬂ

HUCIIOJIBb30BaTh NOHATHUA

1.2

pa3jinvyaThb ABJICHUSA 1O ONIMCAHUIO UX XAPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘leCKOe SABJICHUC

1.3

pacmo3HaBaTh MPOSBICHHWE HW3YYCHHbIX (U3UYECKUX SBICHUH B
OKpY>KarollleM MUpPE, B TOM 4Hciie PU3NYEeCKUe SIBJIEHUS B MPUPOJE, IPU
3TOM TMEpeBOAUTHh NPAKTHUYECKYIO 3aJadyy B Y4YeOHYIO, BBIICNATH
CYILIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHHIA

1.4

OIKCHIBaTh U3YUYECHHbIE CBOMCTBA TeNl U (PU3NYECKUE SBJICHUS, UCTIOIb3YS
¢dbusznyeckue BENWYHMHBI, IMPU OMNHCAHUU TPABUIBHO TPAKTOBATh
(bu3nYeCKuit CMBICI UCTIOIb3YEMbIX BETUYMH, 0003HAUCHUS U €IUHHIIBI
bu3nYecKuX BEIMYUH, HAXOAUTHb (OPMYJIbI, CBS3BIBAIONINE JIaHHYIO
bu3NYEeCKyI0 BEIMYUHY C JAPYTUMHU BEIUYUHAMH, CTPOUTH Tpapuku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETHUUNH

1.5

XapaKkTepU30BaTh CBOWCTBA TeJ, (PU3MUECKHE SBJICHUS W TIPOIECCHI,
UCIIONIB3YSl U3YYCHHBIE 3aKOHbI, IPU 3TOM JaBaTh CJOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3allMCHIBATh €M0 MaTEMATHUECKOE BhIPAKEHHE

1.6

OOBSCHATH (PU3NUECKHE IPOLECChl M CBOMCTBA T€J, B TOM YHCJIE U B
KOHTEKCTE CUTYallui PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIIATH
IIPUYUHHO-CJIE/ICTBEHHBIE CBSA3M, CTPOUTh OObsicHeHHMe u3z | — 2
JIOTUYECKHX ILIAaroB ¢ MOMOIIBI0 | — 2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX
SIBIICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemars pacu€THble 3a7ayd B 2 — 3 JEHCTBUS, MCMONb3Yysl 3aKOHBI U
(bopMyJIbI, CBS3BIBAIOIINAE (U3MYSCKUE BEIIMYUHBI HA OCHOBE aHAJM3a
YCJIOBMS 3aJa4M 3allMChIBaTh KPAaTKOE YCIIOBHE, BBIABIIATH HEIOCTaTOK
JAHHBIX JUId peUIeHMs] 3aJauyd, BBIOMpPATh 3aKOHbI U  (OPMYJIbI,
HeoOXoauMble UIsl e€ pelleHMs], MPOBOJAUTh PACUEThl U CpPaBHUBATh




IMOJIYYCHHOC 3HAUCHUC (1)I/I3I/I‘ICCKOI71 BCJIIMYHUHBI C U3BCCTHBIMHU JJaHHBIMU

1.8

pacrno3HaBaTb HPOOJEMBbl, KOTOPbIE MOKHO pELIUTh IpPU IOMOIIU
(GU3NIECKUX METOJIOB, WCIONB3Ysl OIMCAHWE HWCCIIEAOBAHMS, BBIIEIATH
IIPOBEPSIEMOE  NPEATION0KEHUE, OLEHUBATH IPABUIBHOCTh TOPSIKA
IIPOBEICHUS UCCIIEIOBAHHUS, JIE€ATh BBIBOIbI

1.9

MPOBOAWTH ONBITHI 10 HAOMIOACHUIO (U3UYECKUX SIBICHUN WM
buznuecKux CBOMCTB TeN: (dbopMyIHpOBaThH MPOBEPSIEMBIE
MPEIIONIOKEeHNsI,  COOMpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO
000pyTI0BaHUsl, ONMCHIBATH XOJT OMBITA U (DOPMYITHPOBATH BHIBOIBI

1.10

BBIMIOJIHATH ~MPSIMbIE HM3MEPEHUsI C HCIOJb30BAHUEM AHAJIOTOBBIX
npuOOpOB M JATYNKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3yJbTATHI
U3MEPEHU ¢ y4E€TOM 3a/1aHHOM a0COFOTHOM MOTPEITHOCTH

1.11

MPOBOJUTH UCCIIEIOBAaHUE 3aBUCIMOCTH OJTHON (PM3UUECKOM BETUYHHBI OT
Jpyrol ¢ HCIOJIB30BAHMEM IPSAMBIX H3MEPEHUI: IUIAHUPOBATH
ucclieIoBaHle, COOMpPaTh YCTAHOBKY M BBINOJHATH W3MEPEHHUs, CIeys
NpPE/UIOKEHHOMY — TIaHy, (UKCHUPOBATh  pe3yJbTaTbhl  MOJYYECHHOM
3aBUCUMOCTH B BUJI€ TaOJIHII ¥ TPAPHKOB, IEJIaTh BEIBOJBI 110 PE3YJIbTaTaM
UCCIIEIOBAHMSI

1.12

MMpOBOANUTHL KOCBCHHBIC N3MCPCHUSA (I)I/ISI/I‘ICCKI/IX BCJIMYHH: TINIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTI> OKCIICPUMCHTAJIbHY IO YCTaHOBKY, cieaysa
HpCHHO)KCHHOﬁ HWHCTPYKIUHU, U BBIYUCIIATH 3HAUYCHUC BEJINYHNHBI

1.13

COOJII0IaTh TIPaBUIIa TEXHUKH O€30MACHOCTH IIPU paboTe ¢ J1ab0paTOpPHBIM
o0opyI0BaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3y4YEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOWCTB C OMOPOM HA MX ONUCAHHUS, UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH W HeoOxoaumble (HU3UYECKUE
3aKOHOMEPHOCTH

1.15

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOMCTBA M HU3MEPUTEIbHBIC
MpUOOPEI IO CXeMaM U CXEMAaTHYHBIM PUCYHKaM, COCTaBIIATh CXEMbI
AJIEKTPUYECKUX IeNned C TMOCIEIOBATEIbHBIM M IapauledbHbIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYEHUS AJIEMEHTOB
AIIEKTPUYECKUX LETeH

1.16

NPUBOAUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  MPHUMEPAX)
MPAaKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUHA B TIOBCEIHEBHOM
KHU3HU JIs1 oOecTiedeHusi Oe30IMacHOCTH TP O0paIleHuu ¢ IpudopamMu u
TEXHHYECKUMH YCTPONCTBAMH, COXpPAHEHHUS 370POBBS U COOJIOIACHHS
HOPM SKOJIOTHYECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere

1.17

OCYIIECTBIIATh MOMCK HMH(pOpMAIMK (PU3NIECKOTO COACPIKaHUS B CETH
HNHTepHeT, Ha OCHOBE UMEKOIIMXCA 3HAHUM UM IYTEM CpPaBHEHHUS
JOTIOTHUTEIBHBIX ~MCTOYHHKOB  BBIJCNATH HHPOPMALUIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOKET OBITH HEJIOCTOBEPHOM

1.18

HCIIOJIb30BAaTh IIPU BBIIIOJIHCHHUHN yLIe6HBIX 3aJaHul HAayYHO-IIOIIYJIAPHYIO




TuTepaTypy (U3NYECKOro COAEp)KaHHs, CIPABOYHbIE MaTepUabl,
pecypcbl cetu HTepHeT; BlajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co3gaBaThb cOOCTBEHHBIE NMUCHLMEHHBLIE U KpaTKHUC YCTHBIC COO6HIGHI/I$I,
0000mass uHPOpMALUIO M3 HECKOJBKUX HMCTOYHUKOB (DU3UIECKOTO
COACpIKaHUsA, B TOM UYHUCIC HY6J'II/I‘IHO MNpEaACTaBJIATL PE3YJIbTAaThL
MIPOCKTHOM WJIM MCCIICIOBATEIHCKON ACATEIHHOCTH, TIPH ATOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TIOHATHHHBIA ammapar Kypca (pusukw,
COIIPOBOXAATh BBICTYIUICHHE MTpe3eHTaluen

1.20

MPH BBIMIOJITHGHUHA YYEOHBIX IMPOEKTOB M WCCIICOBAHHA (PUINICCKUX
IIPOLIECCOB pacHpesesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTaBJICHHBIMH 33Jla4aMU, CJICAUTH 3a BHITIOJHEHUEM TUTaHA ACUCTBUHN U
KOPPEKTUPOBAaTh €ro, aJeKBAaTHO OIIEHWBATh COOCTBEHHBIM BKJIAJ B
JIeATEITLHOCTh TPYIIITHI, BBICTpPAWBaTh KOMMYHUKATHBHOE
B3aMMOJICICTBHE, TPOSBIISASL TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

9 KUIACC

Kon
MpoBepPsieMOr
0 pe3yJabTarTa

1.1

IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111er0o 00pa30BaHuUsA

HUCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

pasnuyaTh SBJICHHS TIO OMMCAHUIO X XapaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, AEMOHCTPUPYIOIIUX JTaHHOE (PU3UUECKOE SBICHHE

1.3

pacro3HaBaTh TPOSBICHHE M3YYCHHBIX (U3WYECKUX SBICHUH B
OKpY>KaloIlleM MUpE, B TOM 4Hciie PU3NYECKUE SBJICHUS B MPUPOJE, NTPU
TOM TEpeBOAMTHh NPAKTHYECKYIO 3aJadyy B Y4YEOHYIO, BBIICIATH
CYLLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

1.4

OIMCHIBATh U3yUCHHBIC CBOWCTBA TeJl U (PU3MUYECKUE SIBICHUS, UCIIONIB3YS
¢u3uueckue BEIMYUHBI, TPU ONHCAHUH TPABWIBHO TPAKTOBATh
(bu3nUeCKuil CMBICT UCIOIB3YEMBIX BEIHYUH, 0003HAYCHUS M €IUHUIIBI
(GU3NYECKUX BEIWYMH, HAXOIUTh (OPMYIIBI, CBS3BIBAIOUINE AaHHYIO
(GU3NYeCKyl0 BENUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (PU3MUYECKHE SBICHUS M MPOIECCHI,
UCIIONIb3YSl HM3YYECHHBIC 3aKOHbI, IPU HSTOM JaBaTh CIIOBECHYIO
(OpMYJIMPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHIECKOE BHIPAKCHHE

1.6

OOBSICHATH (pU3MUYECKHE NPOLECChl M CBOWCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh
IPUYMHHO-CJICICTBCHHBIC CBSI3U, CTPOMTH OOBsicHeHHMEe u3 2 — 3




JIOTUYECKHX IIIaroB C MOMOIIBIO 2 — 3 M3yUYEHHBIX CBOMCTBA (hU3UUYECKUX
SIBIICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3aqaud (omuparomiyecss Ha cuctemy u3z 2 — 3
YpaBHEHHUI), UCIIOIB3YS 3aKOHBI U (POPMYJIBI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBI: Ha OCHOBE aHajIM3a YCIOBHUS 3aJaud 3alUChIBaTh KpaTKoe
YCIIOBUE, BBISIBJIATH HEJOCTAIONIME WM U30BITOYHBIE JaHHbIE, BEIOUPAThH
3aKOHBI U (popMyIIbl, HEOOXOIUMBIE JIJIS1 PEIICHUs, TPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTh IOJYYEHHOTO 3HaueHus (usnueckon
BEJIMUMHbI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh TPH TOMOIIH
(UBUYECKUX METOJIOB, WCIIONB3Ysl OMUCAHUE HWCCIICAOBAHUS, BBIICIATH
MPOBEPSIEMOE  TIPEATIONOKECHUE, OIEHWBATh MPABUIBHOCTh TOPSIKA
MPOBEACHUS  WCCIEAOBAHUS, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOICHUH U OTIHITOB

1.9

NPOBOIUTH OMBITHl 10 HAOMIONCHUIO (DU3MYECKUX SBICHUH WM
(GHU3MUECKUX CBOMCTB TENI: CAMOCTOATENBHO COOMpAaTh YCTaHOBKY U3
M30BITOYHOTO Habopa 00OPYIOBAaHMSA, ONUCHIBATH XOJ OIBITA M €ro
pe3yabTaThl, POPMYITHPOBATH BBIBOIBI

1.10

MPOBOJUTH MPHU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Onpeness
cCpeaHee 3HAYCHHE U3MEpAeMO BenUYMHBI ((OKYCHOE pacCTOsIHHUE
cobuparomeld JIHMH3BI), OOOCHOBBIBATH BBIOOp cIocoOa H3MEpEeHUs
(M3MepuTeIHLHOTO MpUdopa)

1.11

NPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEH (U3MYECKUX BEJIWYMH C
UCIIOJIb30BAHUEM IPAMBIX H3MEPEHMUM: IIJIaHUPOBATH HCCIIECIOBAHMUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY, (HKCHPOBATh PE3yJIbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BUAE TaOiauuu
rpaduKoOB, AeNaTh BHIBOJBI IO PE3yJIbTaTaM HUCCIIEIOBAHUS

1.12

IPOBOJIUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATH
U3MEpEeHus, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJIHSTH
U3MEPEHHUs, CIIeNysl NPEUIOKEHHON MHCTPYKLUHU, BBIYUCIIATh 3HAUYCHUE
BEJIMYUHBI U AHAJIU3UPOBATH [IOJIyYEHHBIE PE3YJILTATHI C YUETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUI

1.13

COOJTI01aTh TIPaBHJIa TEXHUKH 0€30MaCHOCTH MpH padoTe ¢ 1abopaTopHBIM
00opyI0BaHUEM

1.14

pa3janyaTh OCHOBHBIE MPHU3HAKM HW3YYEHHBIX (U3UUECKUX MOJEIECH:
MaTepuajgbHas TOYKa, aOCOJMIOTHO TBEPAOE TENIO, TOUYCYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JMH3a, IJIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO s]Ipa

1.15

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3y4YEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOHCTB C OMOPOW HA WX OMHUCAHUS, UCTIONB3YS 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH W HeoOxomumble (HHU3UUYECKUE
3aKOHOMEPHOCTH




1.16

HCIIOJIb30BATh CXEMbl U CXEMAaTHUHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX
YCTPOICTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIECCOB
IpU pEIIeHWH Y4eOHO-NMPAaKTHUUECKUX 3a/]ay, ONTHYECKHE CXEMBbI s
MOCTPOCHUS N300paXKEHH B IJIOCKOM 3epKajie U cOOUparomie JuH3e

1.17

[IPUBOJIUTH  NpUMEPbl  (HaXOIUTh HMHPOpPMALMIO O  IpUMEpax)
MIPAKTUYECKOTO HCIIOJIb30BaHUS (U3NYECKUX 3HAHUN B IMOBCETHEBHOU
KHU3HU J1s1 oOecriedeHust 6e30MacHOCTH pHU o0pallleHuu ¢ npudopamu u
TEXHUYECKMMHU YCTPONCTBAMHU, COXPAHEHUs 30POBbS U COOJIIOJCHMUS
HOPM DKOJIOTHYECKOTO ITOBEICHMSI B OKPYIKAIOIIEN cpesie

1.18

OCYIIECTBIATh MOUCK HMH(pOpManuu (PU3HMUECKOrO COJEp)KaHUs B CETU
WuTepHeT, caMoCTOSITENEHO (POPMYIUPYSI TOUCKOBBIN 3allpoc, HAXOAUTh
IIyTU ONpPEJIEICHUs IOCTOBEPHOCTH MOJIy4€HHON MH(pOpMaIui Ha OCHOBE
MMEOIINXCS 3HAHUU U TOITOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIB30BATh MPH BBHITIOJHEHUN YUEOHBIX 3a/laHU HAYYHO-TIOMYJIAPHYIO
nuTeparypy (U3MYECKOTO COJCpXKaHUs, CIPABOYHBIE MaTepHAIbI,
pecypcbl cetu HTEpHET; BIIaIeTh IPUEMAMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBaHus HH(GOPMAIIUU U3 OJTHON 3HAKOBOU CUCTEMBI B JAPYTYIO

1.20

co3JlaBaTh COOCTBEHHBIE NMHUCHMEHHbBIE M YCTHBIE COOOIIEHUS HA OCHOBE
MHPOPMALIMU U3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COMEpKaHMS,
IIyOJIMYHO MIPEICTaBIATh PE3YJIbTAaThl IPOEKTHOM WIIN UCCIIEA0BATEIbCKOM
JEeATEIIbHOCTH, IIPM 3TOM T'PAMOTHO  HCIIOJb30BAaThb  M3YYEHHBIN
MOHSATUIHBIN anmapar nu3yd4aemMoro paszaena (HU3UKM U COMPOBOXKIATH
BBICTYIUICHHE TMpPE3CHTAle ¢ Y4ETOM OCOOEHHOCTEH ayAuTOpPHH
CBEPCTHUKOB

1.21

IpY BBHIMOJIHEHUN YYEOHBIX TPOEKTOB W HCCIEAOBAHHHA (PHU3HMUECKUX
NPOIIECCOB pacHpeiessaTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUH C
IIOCTaBJICHHBIMM 33Jla4aMU, CICAUTH 3a BBIIIOJHEHUEM IUIAHA ACUCTBUHN U
KOPPEKTHPOBATh €ro, aJaeKBaTHO OIICGHWBAaTh COOCTBEHHBIH BKJIAI B
JIeATEIIHOCTh TPYyIIIbI, BBICTPAUBaTh KOMMYHHKaTUBHOE
B3aMMO/ICHCTBHE, POSBIISS TOTOBHOCTH pa3pemarb KOHPINKTHI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KIIACC

Kon Kon

pa3zesa  3JieMeHTA
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHPA

IIpoBepsiemMbIe 3JieMeHTHI COJIeP:KAHUS

1.1

®usnka — HayKa o npupoje. SAsnenus npupoasl. Pusznyeckue
ABJICHUSI:  MEXaHUYECKHe, TEIUIOBble,  DBJEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIC, 3BYKOBbIE

®dusnueckre BeauMuuHbl. M3MmepeHune (U3NUECKUX BEJIUYMH.

1.2 Puznueckue puOOpHI. [TorpemnocTs WU3MEPEHHUM.
MexnayHapoaHas cucTeMa €IMHUI]
EcrecTBeHHOHAay4HBI ~ METOJ TO3HAHMA: HAOIIOAEHUE,

1 13 IIOCTAaHOBKAa HAY4YHOTO BOIPOCA, BBIIBM)KEHUE THUIIOTE3,

AKCIEPUMEHT 10  IPOBEPKE  THUIOTE3, OOBSCHEHUE
Ha0JII01aeMOT0 SIBIECHUS

1.4 Onwucanue GpU3NUECKUX SBJICHUN C MOMOIIBIO MOJIENen
[TpakTyeckue paboOTHI:
W3mepenune pacCTOSHUM.

L5 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoOB MalbIX TEIN.
W3mepenne TeMmieparypbl INpU TOMOIIM  KHAKOCTHOTO
TEPMOMETPA U AATUYUKA TEMIIEPATYPBI

ITEPBOHAYAJIbHBIE CBEJIEHNM A O CTPOEHNHN BEIIIECTBA

Crpoenue BeliecTBa: aTOMbl U MOJIEKYJbl, UX pPa3MeEphl.

2.1 OMBITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHUE BEIIECTBA
29 JBmwkeHue yactuil BemecTBa. CBsi3b CKOPOCTH JABUKEHUS
' qacTull ¢ TemrepaTypoil. bpoyHoBckoe nBuxenue, qudpdysus
’3 B3auMopeiicTBre 4acTHI] BEHIECTBA: MPUTSIKEHUE U
' OTTaJIKMBAHUE
2 ArperatHble = COCTOSIHHMS ~ BEILUECTBA: CTPOCHHE  TIa3o0B,
24 KUAKOCTEH U TBEPABIX (KPUCTAIIMUECKHX) Tell. B3anMocBs3b
' MEXIy CBOHCTBaMH BEIIECTB B pa3HBIX arperaTHBIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 OCOOCHHOCTH arperaTHhIX COCTOSTHUN BOJIBI
[IpakTrueckue pabOTHI:
2.6 OrneHKa AuamMeTpa aToMa METOJIOM PsIIOB (C MCTIOIb30BAaHHEM

dboTorpadmuii).




OnbIThI 10 HAOJIOEHUIO TEIIOBOTO PaCIIMPEHUSI Ta30B.
OnpITel IO OOHApPY)KEHUIO JIEHCTBUS CHUJ MOJIEKYJISPHOTO
MPUTSHKEHUS

JIBVDKEHUME U B3AUMOJIEMCTBUE TEJI

3.1

Mexannueckoe ABUXKEHUE. PaBHOMEpHOE W HEPaAaBHOMEPHOE
JBUKCHHE

3.2

Ckopocte. CpenHssi CKOPOCTH IpU  HEPaBHOMEPHOM
JBWOKEHUH. PacuéTr myTH u BpeMeHH JBU)KEHUS

33

SIBnenue nHepuuu. 3akoH MHepLUUHU. B3aumonencTBue Te Kak
IIPUYMHA U3MEHEHMsI CKOPOCTH IBMXKEHHsA Tel. Macca Kak
Mepa UHEPTHOCTH Teja

34

IImotHOCTE BemecTBa. CBA3L IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €IMHHUIIE 00bEMA BEIIECTBA

3.5

Cua xak XapaKTCPpUCTHUKA B3aUMOJCHCTBUS Tell

3.6

Cuna ynpyroctu u 3akoH I'yka. Mi3MepeHue cuibl ¢ IOMOILBIO
JUHaMOMeTpa

3.7

ﬂBJ'IeHI/Ie TATOTCHUA U CHUJIA TAXKCCTHU. CI/IJ'Ia TSKECCTHU Ha z[pyrI/Ix
mwradeTax. Bec Tena. HeBecomocTh

3.8

Cuna tpenust. TpeHue CKOJIbKEHUS U TpeHue nokos. Tpenue B
MIPUPOJIC U TEXHUKE

3.9

CnoxeHnue Ccwuil, HampaBiICHHBIX [0 OJHOM  IPSAMOI.
PaBHOnelCTBYIOIIAs CUIT

3.10

[TpakTuyeckue paboOTHI:

Onpenenenne cKOpocTH paBHOMEPHOTO JIBHKEHUS (IIIapuKa B
JKUAKOCTH, MOJENHM 3JIEKTPUYECKOTO aBTOMOOMIIS M Tak
nanee). OnpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUs OpycKa
WIM LIapuKa [0 HaKIOHHOW miockoctu. OmnpeneneHue
IIOTHOCTH TBEpAOro Tena. OMNbIThL, JIEMOHCTPUPYIOLIUE
3aBHCHUMOCTh pacTskeHHsl (JedopManuu) TMPY>KUHBI OT
MPUII0)KEHHON CHUJIBI. OnbITHI, JEMOHCTPUPYIOIIINE
3aBHCHUMOCTh CHWJIBI TPEHHUS CKOJBKEHHS OT Beca Tela H
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH

3.11

du3znyeckue SBJICHUS B npupoac: NpHUMEPBI ABUKCHHUA C
pa3jiIndHbIMU CKOPOCTAMU B )KMBOII M HEXXHBOH mnpupone,
JIEHCTBHUE CHIIBI TPCHUS B IIPUPOJAC U TCXHUKCE

3.12

TexHuuyeckue yCTpOMCTBa: JTMHAMOMETP, MOAIIUITHUKA

TIABJIEHME TBEP/BIX TEJI, )KUIKOCTEN 1 TA30B

4.1

HaBnenne T1BEpmoro Tena. CHocoObl yMEHBIIEHUS U
YBCIIUUCHUA NABJICHUA

4.2

I[aBJ'IeHI/Ie rasa. 3aBHCHMOCTh JaBJICHHUA Tra3a OT 06’LéMa,




TEeMIEPATyPbl

4.3

Hepenatla JaBJICHUA TBépI[bIMI/I TCJIaMH, XHIAKOCTIMU H
razami. 3akoH Ilackais. ITHeBMaTHYeCcKre MaIIMHEI

4.4

3aBUCHUMOCTh  JaBI€HUS  JKUOKOCTH  OT  TUIyOWHBIL.
I'mapocratnueckuit  mapagokc. CooOmaromuecss Ccocymbl.
['unpaBnuyeckue MeXaHU3MbI

4.5

Atmocdepa 3emuin u armocdepHoe naBieHue. IlpuduHbl
CYLIECTBOBaHMs BO3AYIIHOW 000j0uku 3emin. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EpPHOrO JIABJIEHUS OT
BBICOTBI HaJ] YPOBHEM MOpS

4.6

Wsmepenne artmoceprnoro masnenus. [IpubGopsr s
U3MepeHHs aTMOC(HEPHOTO AaBIICHUS

4.7

JlelicTBHME XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
Britankuparomias (apxuMeioBa) cuiia. 3akoH Apxumesa

4.8

IInaBanue ten. BoznyxomnnaBanue

4.9

[TpakTuyeckue paboTHI:

HccnenoBaHue 3aBUCUMOCTH Beca Tela B BOJE OT 00bEMa
HNOTPYXEHHOW B JKUAKOCTH dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOILIEH HA TEJO, MOrPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAOLICH
CUJIBI, JEUCTBYIOLIEH Ha TEJIO B KMAKOCTH, OT MacChl Teja.
OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH
CWJIbI, JEWUCTBYIOUIEM Ha TEJIO B JKUIKOCTH, OT 0OO0BEMa
MOTPY>)KEHHOW B KMAKOCTh YacTH TeJla U OT IUIOTHOCTH
KUIKOCTH. Konctpyupoanue apeoMerpa W
KOHCTPYUPOBaHUE JIOJKH u olpezesIeHue eé
TPY30IO0IbEMHOCTH

4.10

@dusnyeckue SBICHUS B NPUPOJE: BIUSHUE aTMOC(HEpPHOro
JTABJICHUSI HA )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHuueckue  yCTpoiicTBa:  coOOLIArOIIMECs]  COCYIBI,
YCTPOICTBO  BOAOIIPOBOAA,  TMAPABIMYECKUH  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBO Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanudeckas padbora

5.2 Mexanndeckass MOITHOCTb

53 IIpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
’ I[TpaBuiio paBHOBECHUS phluara

54 [TpuMeHeHne paBuiIa paBHOBECHS pbluara K OJIOKY

55 «3onoroe mpaBuiao» MexaHukH. KoadduuueHT mnoseznoro

JEUCTBUS MEXaHU3MOB. HpOCTBIe MCXaHHM3MBI B 6BITy u




TEXHUKE
5.6 [ToTennmanpHast SHEPTUU TEJa, MOJHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lonnas MexaHuyeckas »SHEprus. 3aKOH W3MEHEHUS U
’ COXpaHEHHUsI MEXaHUYECKON IHEPTUn
[TpakTrueckue pabOTHI:
Onpenenenne pabOThl CHJIBI TPEHUS MpPH PaBHOMEPHOM
5.9 JBWKEHUM Tela IO TOPU3OHTAIBHOM  IOBEPXHOCTH.
’ HccnepoBanue ycioBuid paBHOBecHsl pbryara. M3mepenue
KIIJl nakmoHHOM miockocTh. M3ydeHue 3akoHa COXpaHEHMS
MEXaHUYECKON IHEPTruun
5.10 ®u3nvecKue SIBJICHUS B IPUPOJIE: pblUaru B TeJI€ YEJIOBEKa
TexHuueckue  yCTpOMCTBA:  pblyar, NOABWKHBIA U
5.11 HETMOJABUKHBIM  OJIOKM, HAaKJIOHHAs IUIOCKOCTb, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 3J1€eMEHTBI CO/IEPKAHUS
pasjena  JJIeMEHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE MOJIO)KEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUu
6.1 CTpOeHHs BellecTBa. Macca u pa3mepbl MoOsIeKyJl. OIBITHI,
’ MOATBEPKIAOLINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUH
6.2 Mopenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUN
’ BeulectBa. Kpucrannuueckue u amopHble Tena
6.3 OOBsicHEHHE CBOWCTB Ta30B, KUAKOCTEH W TBEPIBIX TEN Ha
' OCHOBE TOJIO’KEHUI MOJIEKYJIIPHOKMHETUYECKOM Teopun
6 6.4 CMmauynBaHuE U KalUIUISAPHBIE ABJICHUS
6.5 TerroBoe paclIUpeHne U CoKaTUe
6.6 Temnepatypa. CBsi3b TEMIIEpATYPhl CO CKOPOCTHIO TEIJIOBOTO
’ JIBUYKEHUS YaCTHI]
6.7 Baytpennsis sHeprus. CrnocoObl M3MEHEHHsS BHYTPECHHEU
' SHEPruM: TEIIonepeaaya U COBEpIIEHUE padoThI
6.8 Bunel Temnonepepauu:  TEIJIONPOBOAHOCTh, KOHBEKIIMA,
U3ITy4yeHue
6.9 KonuuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BELIECTBA
6.10 TennooOMeH 1 TEIIOBOE paBHOBECHE. Y PaBHEHHE TEILIOBOTO




OastaHca

IInaBnenue u OTBCPACBAHUC KPUCTAIMYCCKUX BCIICCTB.

6.1 V 1enbpHas TEMIoTa IJIaBIeH s
[TapooOpazoBanue u koHzaeHcauusa. Mcmapenue. Kumnenwe.
6.12 VYnenpHas — TemoTa — mapooOpa3oBaHMA.  3aBHCHMOCTH
TEMIIepaTypbl KUIIEHUS OT aTMOC(EPHOro aBICHHUS
6.13 Brnaxxnocts Bo3yxa
6.14 DHeprusi TOIUIUBA. Y JieIbHas TeIIOTa CropaHus
[Tpunuuner pabotsl TemnoBbix asuratenei KIIJ{ teroBoro
6.15 nBurarens. TeruioBble IBUTATENM M 3alIUTa OKPYKAKOIIECH
Cpelsl
6.16 3aKOH COXpaHEHHsS W MPEBpallleHUus PHEPIMH B TEIUJIOBBIX
' nporeccax
[TpakTuyeckue paboOTHI:
OneITel IO OOHAPYKEHUIO JCUCTBUS CHI MOJICKYJISIPHOTO
MIPUTSKEHUSL.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJJIOB [IOBAPEHHON COJIM WIIN
caxapa.
OnpITel 1O HAOJIOJACHUIO TEIJIOBOTO PACIIUPEHUSI Ta30B,
KHUJIKOCTEN U TBEPABIX TE.
Omnpenenenue naBiaeHUs BO3AyXa B OAJIJIOHE MITIPHILA.
OnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JIaBJICHUS BO3yXa
0T ero o0bEMa U HarpeBaHus WIN OXJIaKICHUSI.
6.17 [IpoBepka runore3bl IMHEHHON 3aBUCUMOCTH JJIUHBI CTOJIONKA
' KHUJIKOCTU B TEPMOMETPUUECKON TPyOKE OT TEMIEpaTyphl.
HaGnronenne w3MeHeHWsT BHYTPEHHEW OSHEPruu Teja B
pe3yJsbTaTe Terionepeaadu 1 paboThl BHEITHUX CHIIL.
HccnenoBanue sBiI€HHUA TEIUIOOOMEHa IIpH CMEIIMBAaHUU
XOJIOJTHOM U TOpSiY€il BOJBI.
Onpenenenre KOJINYECTBA TEIJIOTHI, TOJIYYEHHOTO BOAOW MpHU
TEII000MEeHe C HarpeThIM METAJUTMYECKUM IIUIHHIPOM.
Onpenenenue yaelbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca uCrapeHusl.
Omnpenenenrne OTHOCUTENBHON BIIAXKHOCTH BO3AyXa.
Ornpenenenue yAelIbHON TEIIOTHI TUIABJICHMUS JIbJIA.
duznueckue SBICHUS B IPUPOJAE: TOBEPXHOCTHOE HATSKEHUE
6.18 U KalWUISIPHBIE SIBJIEHUS B MPUPOJIE, KPUCTAUIBI B NPUPOJIE,
' uznydenue ColHia, 3aMep3aHue BOJOEMOB, MOPCKHUE OpU3bI;
o0Opa3oBaHHE POCHI, TyMaHa, WHEsl, CHera.
TexHnuueckue YCTpOICTBA: KaluJuIsIpBI, MIPUMEPHI
6.19 UCIIONIL30BAHUS  KPHCTAIUIOB, KMIKOCTHBIM — TEPMOMETD,

JaT4YUK TeMICpaTypbl, TEPMOC, CUCTEMA OTOIINICHHA OOMOB,




TUTPOMETPBI, TCUXPOMETpP, MapoBas TypOWHa, JBUTATEIb
BHYTPEHHETO CTOPaHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpusanus Ten. [[Ba poaa 31EKTpUUECKUX 3aps10B
B3aumopeiictBue  3apsbkeHHbIX  Tenl.  3akoH  Kynona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJICHCTBUS 3apsHKEHHBIX TelT OT
BEJIMYMHBI 3apsII0B U PACCTOSIHUS MEXKAY TEIaMu)
DnekTpuyeckoe mosie. HanpsskEHHOCTD 3JEKTPUYECKOTO OIS,
7.3 [IpuHIMT ~ Cymepno3uiui  DJEKTpUYECKHX  mojed  (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn  snekTpuueckux — 3apsfoB.  DJIEMEHTapHBINA
7.4 anexktpuueckuid 3apsan. Crpoenue aroma. [IpoBomHuMKH U
JIADTIEKTPUKH
7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DneKTpuYeCKuii TOK. Ycnosus CYLLIECTBOBAHUSA
' ANEKTPUUECKOTO TOKa. ICTOUHHKHN MOCTOSIHHOTO TOKa
77 JleficTBUSL DNEKTPUYECKOr0 TOKa (TeMIoBOE, XHWMHUYECKOE,
' MarHuTHOE). DJIEKTPUUYECKHUM TOK B JKUJIKOCTAX U Ta3ax
73 OnekTpuyeckas  1enb. Cuna  Toka.  DIJIEKTPUUYECKOE
' HAIPSOKEHHIE
79 CompoTuBIICHHE TIPOBOJHUKA. YJIETBHOE COMPOTUBIICHUE
’ BEIECTBA
7.10 3axon OMa 11 ydacTKa Lenu
711 IlocnegoBarenbHOE u napajujieabHOe COCIMHCHHC
’ HPOBO/IHUKOB
712 Pabota 1 MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH J[koyms —
' Jlenua
713 DNEeKTPUYECKUE IIEMTH U TOTPEOUTEH AICKTPUIECKON SHEPTUH
' B ObITy. KOpoTKO€ 3ambIKaHue
714 ITocTosHaBle MarHuThl. B3amMojeiicTBE  MOCTOSHHBIX
' MAarHuTOB
715 MarnuTtHoe 1ojie. MarHuTHOE 10Ji¢ 3eMIIH B €0 3HAUCHUE IS
' JKU3HM Ha 3emiie
716 OnpiT Opcrena. MarHuTHOE TOJIe 3IEKTPUYECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MarHUTHOTO TIOJISI Ha TMPOBOJHUK C TOKOM.
717 DJIeKTpOABUTATEIb IOCTOSIHHOTO Toka. Mcmosib3oBaHue
' ANEKTPOJBUraTeleii B TEXHUYECKUX YCTPOMCTBaX MW Ha
TpaHCIopTe
7.18 Omnbitel ®apajies. SIBieHME DJIEKTPOMArHUTHON WMHIYKIHH.




[IpaBuio Jlenna

7.19

Onektporereparop. CrnocoObl MOTYyYEHUS IIIEKTPUUECKOU
SHEPTUU. DJIEKTPOCTAHIIUA HA BO30OHOBIIIEMBIX MCTOUYHUKAX
SHEPTUU

7.20

[TpakTuyeckue paboOTHI:

OmnbITH 10 HAOTIOACHUIO SIIEKTPU3ALUH TEJ MHIYKIIMEeH U U
COIIPUKOCHOBEHHHU.

HccnenoBanne  AeWCTBUSA — DJIEKTPUYECKOrO MO  HA
IIPOBOJAHMKY U TUJIEKTPUKH.

CbOopka wu mpoBepka pabOThl  AIEKTPUUYECKON  IENU
MIOCTOSTHHOTO TOKa.

W3mepenue u peryupoBaHHie CUiIbl TOKA.

W3mepenue u peryinpoBaHue HAPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HIYIIETO uepe3
pPE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA W HANPSDKEHUS HA
pe3ucrope.

OnbITBl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JIEKTPUYECKOTO
CONPOTUBJICHUSI MPOBOJAHMKA OT €ro JJIMHBI, IUIOLIATU
MONIEPEYHOI0 CEYEHUSI U MaTepHuaa.

[IpoBepka  mpaBuia  CIOKEHUS  HAOpsDKEHUH — NpH
MIOCJIEI0BATEIbHOM COEAMHEHUH ABYX pe3ucTopoB. [IpoBepka
npaBuja s CWIbl TOKa MPU MapaUIEIbHOM COEIUHEHUU
pesuctopoB. OmnpeneneHne pabOThI AIEKTPUUYECKOTO TOKa,
uayumiero  depes  pesucrop. OrmnpeneneHue  MOLIHOCTU
ANEKTPUYECKOTO  TOKA,  BBIAEISEMOW  HAa  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, HIYILIETO YEpe3
JaMIOYKy, OT HampspkeHuss Ha Hel. Onpenenenue KIII
Harpesatens. lccinenoBaHne MarHUTHOIO B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHuToB. l3ydyeHne MarHuTtHoro mnoss
MOCTOSIHHBIX MAarHUTOB NPU MX OOBEIUHEHUU M pa3eiICHHH.
HccenenoBanue qeNCTBUA JIEKTPUYECKOTO TOKA HA MATHUTHYO
cTpenky. ONbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH CHIIbI
B3aMMOJICHCTBUS KaTyIKU C TOKOM U MarHuTa OT CUJIbI TOKa U
HalpaBJI€HUsT TOKa B Karymke. M3ydeHume penicTBus
MarHMTHOTO I0JIsl Ha MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHnue
u u3ydeHue pabotrel snektpoasBuratens. M3mepenue KIIJI
AJIEKTPOJIBUraTeNIbHON yCTaHOBKU. OTIBITHI 110 UCCIIEIOBAaHUIO
SBJIGHUSL  AJIEKTPOMArHUTHOM MHIYKIUHU: HUCCIIEJOBaHHE
M3MEHEHUH 3HaYEHUs U HaIllpaBJIEHUsS MHAYKIMOHHOTO TOKa

7.21

@usnueckue sIBICHUS B MPUPOJIE: AIIEKTPHUECKHUE SBICHUS B
aTMocdepe, AIEKTPUIECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3emid, apeiid MOICOB, POJIb MArHUTHOTO TOJIS JIJIst
KU3HU Ha 3emiie, OJISIPHOE CUsTHUE




7.22

TexHuueckue  YCTpOWCTBA:  DJIEKTPOCKOI,  amMIepMeETp,
BOJITMETP, PEOCTaT, CUYETUYUK DIIEKTPUUYECKOW DHEPIUH,

AIIEKTPOOCBETUTEIHHBIE puOOpHI, HarpeBaTebHbIC
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUICCKHE
NPEOXPaHUTEIIH, AJIEKTPOMATHUT, ANEKTPOBUTATEIh

MMOCTOAHHOTI'O TOKA, I'CHCPATOP IMMOCTOSAHHOI'O TOKA

9 KJIACC
Kon
paszen Kon anemenrta [IpoBepsieMbie 271€EMEHTBI COAEPIKAHMS
a
MEXAHUWUYECKUE SABJIEHUA
21 Mexanuueckoe aBuwxkeHue. MarepuanbHas Touka. Cucrema
' oTCuéTa
8.2 OTHOCHUTENIBHOCTh MEXaHUYECKOTO JIBXKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE
2.4 HepaBHoMepHOe mnpsMonuHeliHoe nBuxkeHue. CpeaHsst u
' MTHOBEHHAsi CKOPOCTh TeJla ITPU HEPABHOMEPHOM JBUKEHUU
8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSMOIMHENHOE IBUKCHUE
8.6 CsoOognoe nagenne. OnbITel [anunes
PaBHOMepHOE nBmxkeHHUE IO OKpyx)HOCTH. [lepron m yacrora
8.7 oOparnieHus. JIluneitnas u yrjoBas CKOpOCTH.
LleHTpOoCTpeMHUTENbHOE YCKOPEHHE
8.8 [TepBerit 3akon HeroToHa
8 8.9 Bropoii 3akon HetoToHa
8.10 Tperunit 3akoH Herorona
8.11 [TpuHIIMTT CyneprO3UIIUN CHTT
8.12 Cuna ynpyroctu. 3akoH ['yka
213 Cuna TpeHus: Chiia TPEHUS! CKOJIBKEHUS, CUJIa TPEHHSI TOKOS,
' JIpyTUE BUJIbI TPEHUS
2 14 Cuna TSKECTU M 3aKOH BCEMHPHOIO TATOTEHUs. Y CKOpEHUe
’ CBOOOIHOTO TTaIeHHs
815 JBuxenne tuianer Bokpyr Comnna. IlepBas kocmuueckas
’ cKOopocTh. HeBecoMocCTh 1 meperpy3ku
8.16 PaBHOBecue maTepranbHON TOUKH. AGCOIIOTHO TBEPIOE TEIO
217 PaBHOBecue TBEPIOTO Tea ¢ 3aKPETUIEHHON OCBhIO BpalICHUS.
' MowmeHT cuibl. LlenTp TsokecTn
8.18 Nmnynbce Tena. M3menenne umnyibca. IMImynse cuiibt




8.19

3aKOH COXpaHEeHMsI UMITyJIbCa

8.20

PeaxkTtuBHOE IBIKEHUE

8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

PaboTa cun Tsxectu, ynpyroctu, TpeHus. CBsi3b SHEPTUU U
paboTsI

8.23

[ToTenmanpHast SHEPrHs Tea, MOJTHITOrO HaJ MTOBEPXHOCTHIO
3emnn

8.24

[ToTeHumanbHas YHEPrUs CKATOU MPYKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUUECKOW SHEPTUH

8.26

3akoH COXPAaHCHUA MEXaHUYEeCKOH OHEPIrun

8.27

[TpakTrueckue pabOTHI:

OmnpeneneHnue cpelHEl CKOPOCTH CKOJBXKEHHS OpycKa WU
JBYDKCHUS MIApUKa TI0 HAKIIOHHOM TuiockocTu. OmnpeneneHue
YCKOpPEHHs Teja TPU PABHOYCKOPEHHOM JIBUKCHHUHU TIO
HAKJIOHHOH TIOCKOCTH.

HccnenoBanre 3aBHCUMOCTH IYTH OT BPEMEHH MPH
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 Ha4albHON CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIIK MPH PABHOYCKOPEHHOM JBUKCHHUU
0e3 HavaJdbHOW CKOPOCTH MYTHU OTHOCSTCS KaK psJ HEUETHBIX
quceld, TO  COOTBETCTBYIOIIME TPOMEXYTKH  BpPEMEHH
OJIMHAKOBBI.

HccnenoBanne 3aBHCHMOCTH CHJIBI TPEHUS CKOJBKEHUS OT
CHJIBI HOpMallbHOTO NaBieHus. OmnpenencHue koddduimenta
TpeHusi CKoimkeHus. OmnpeneneHue XKECTKOCTH MPYKHUHBI.
Omnpenenenune paboOThl CUJIBI TPEHUS NPU PABHOMEPHOM
JOBIDKEHHM  Tela 1O  TOPU3OHTAIBHOH  TOBEPXHOCTH.
Omnpenenenue pabOThI CUIIBI YIIPYTOCTH MPU MOABEME Tpy3a C
MCTIOJI30BaHUEM HEMOIBM)KHOTO U TIOJBMIKHOTO OJIOKOB

8.28

duznueckue SIBICHUS B npupoac: IMPUIWMBBL W OTJIMBBHI,
JBHXXCHUC IIJIaHECT ConneyHom CHUCTCMBEI, PCAKTUBHOC
JABWIKCHUC KMBBIX OPTraHU3MOB

8.29

Texuuyeckue YCTpOﬁCTBaZ CIIMAOMCETP, HATYHUKU ITOJIOKCHHA,
pacCTosdHnd U YCKOPCHUSA, PAKCTLL

MEXAHNWYECKUE KOJIEGAHHMA 11 BOJIHBI

KonebarenbHoe aBmwxkeHune. (OCHOBHBIE — XapaKTEPUCTUKU

91 KOJICOAHMIA: TIEPHO]I, YACTOTA, AMILIUTY 1A

9.2 MareMaTtnueckuii M INpyXKUHHBIA MasTHUKU. [IpeBpaiienue
' SHEPrUH TP KOJIeOATSIILHOM JIBHIKSHUN

93 3aryxatomme  kojeOaHus.  BbIHyXAeHHBIE — KoJeOaHHS.
' Pe3onanc

9.4 Mexannueckue BoiHbl. CBOMCTBA MEXaHHYECKHX  BOJIH.




[IpononbHBIE U TONEpEYHbIE BOJIHBL. J[JINHA BOJIHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHn4ecKue BOJHBI B TBEPIOM Telle,
CEHCMUYECKHUE BOJIHBI

9.5

3ByK. ['(poMKOCTb U BbIcOTa 3ByKa. OTpakeHUE 3ByKa

9.6

Wudpa3Byk u yIbTpa3Byk

9.7

[TpakTdeckue paboTHI:

Omnpenenenne 4aCTOTHI u nepuoaa KoJieOaHui
MaTeMaTUYeCKOr0 MasiTHUKA.

OmnpeneneHre 4acTOThl M Tepuoja KojieOaHWi MpYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCUMOCTU Iepuoaa Kosie0aHui
MIO/BEILICHHOI0 K HUTHU I'py3a OT JJIMHBI HUTHU. MccnenoBanue
3aBUCUMOCTH TIepHOJa KoJeOaHU NMPYKUHHOTO MAasSTHUKA OT
Maccel rpy3a. IIpoBepka HE3aBHCHMOCTH MEpUOAA KoyieOaHHH
Ipy3a, MOJBEIICHHOIO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
pyXuHbl. M3MepeHue yckopeHusi CBOOOIHOTO MaieHUs

9.8

@u3nyecKre SBICHUS B IPUPOJE: BOCIPHUITHE 3BYKOB
JKUBOTHBIMU, 3€MJIETPSICEHHUE, CEICMUYECKUE BOJIHBI, IlyHAMH,
3X0

9.9

TexHnueckue  ycTpoMCTBa: 9X0JIOT, MCIIOJIb30BaHUE
yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMATI'HUTHBIE BOJIHbBI

ONEeKTpOMarHUTHOE  Toje.  DJIEKTPOMATrHUTHBIE  BOJIHBI.

101 CBoiicTBa 3JI€EKTPOMarHUTHBIX BOJIH
10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH
103 OnexTpomMarHutHas npupojga csera. CKOpOCTb — CBeTa.
’ BosiHOBBIE CBOMCTBA CBETA
10 [TpakTudeckue paboThI:
10.4 W3ydyeHne CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOUIIBLHOTO TenedoHa
10.5 dusnueckne SBICHHUS B TPHUPOJE: OWOJIOTHYECKOE EHCTBHE
’ BUJUMOTO, YIbTPa(QHOIETOBOTO U PEHTT€HOBCKOTO M3TyUeHHI
10.6 TexHuuyeckue ycTpoicTBa: UCHOIb30BaHUE JIEKTPOMATHUTHBIX
' BOJIH ISl COTOBOM CBSI3H
CBETOBBIE SBJIEHU A
11.1 JIyueBas monens cBera. MicTouHMKY cBETa
1 11.2 [IpsamonuHeitHOe pacIpoCTpaHEHUE CBETA
11.3 OTtpaxkenne ceta. [Lmockoe 3epkasio. 3aKOH OTPAKECHHSI CBETA
114 IIpenomiienne cBera. 3akoH IpesnomiieHus cBeTa. IlosHoe

BHYTpPEHHEE OTPaKEHUE CBETA




11.5

JIunza. Xop tyuen B JIMH3E

11.6

OnTuyeckas cuctema goroarrapaTra, MUKpPOCKOIIa M TEJIECKOa

11.7

I'ma3  kak  onrTuyeckas  cucremMa.  bimsopykocts U
JalIbHO30PKOCTh

11.8

Pasnoxxenue Oejoro cBeTa B CIICKTD. OmnpiTel  HeroToHA.
Cnoxenue CIICKTpPAJIbHBIX IIBETOB. Z[I/ICHepCI/IH CBCTa

11.9

[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCUMOCTH yTila OTPaXXCHUsI CBETOBOT'O JTy4a
OT yTIJIa TTaJICHHUSI.

W3ydeHne xapakTeprCTUK H300paKECHUS MTPEIMETa B TUIOCKOM
3epKaje.

HccnenoBanue 3aBUCMMOCTH YIJIa TPEIOMJICHHUS CBETOBOTO
Jy4a OT yIJia MaJeHus Ha TPAHUIE «BO3YX — CTEKIION.
[Tonmyuyenue n300paXkeHUH C MOMOIIBIO COOUPAIOLIEH JTHH3BI.
Omnpenenenne (HOKYCHOTO PAcCTOSIHUS M ONTHYECKOW CHIIBI
cOOMparoIIe JTHH3BI.

OmnBITHI IO Pa3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

OIBITEI IO BOCHPHUATHUIO LIBCTA ITPEAMCTOB IIPU UX Ha6HIOI[eHI/II/I
yepe3 [IBETOBbIC (PHIIBTPHI

11.10

dusnueckue sABIeHUs B npupoze: 3atMeHus ConHua u JIyHsl,
[[BE€Ta TeJ, ONTHYECKUE sBIEHUS B arMocdepe (1BeT Heba,
pedpakuus, paayra, MUPax)

11.11

TexHuyeckue yCTpOMCTBa: OYKH, MEPUCKOI, (oToammapar,
ONTUYECKUE CBETOBO/IbI

12

KBAHTOBBIE ABJIEHUA

12.1

Omneitel Pesepdopaa u mmanerapHas Monenb atoma. Mojenb
aroma bopa

12.2

Hcnyckanme M MOIVIOIIEHHWE cBeTa aToMoM. KBaHTBHI
JInnenyaTele CIIEKTPBI

12.3

PagnoaktuBHOCTH. Anb(ha, OeTa- U raMma-u3IydeHus

12.4

Crpoenune aToMHOr0 siapa. HykiloHHas Mo/iesib aTOMHOTO sI/Ipa.
N3ortomnbt

12.5

PannoaktuBHbeie  mpeBpamenus. llepuony — mosypacmaga
ATOMHBIX SIICP

12.6

SnepHple peakuuu. 3aKOHBl COXPAHEHUS 3apslOBOrO U
MacCOBOT'0 YHCE

12.7

9Hepr1/1;1 CBs3U ATOMHBIX ACP. CBs13b MacChl U OHCPIrun

12.8

Peakiun cuHTE3a W geneHus snpep. VICTOYHMKM SHEpPTrUH
CouHiia 1 3831

12.9

SAnepnas sHepretuka. JleficTBUE paJMOAKTUBHBIX W3IIyYEHUN
Ha )KUBbIE OPTaHU3MBbI




[TpakTrueckue paboTHI:
HaOnroeHune CIyIoNIHbIX ¥ TMHEWYAThIX CIIEKTPOB U3TYUYCHHUS.

12.10 UccnenoBanue TpeKOB: U3MEPEHUE HHEPrUM YaCTHUIIBIIIO
TOpPMO3HOMY Iy TH (110 (hoTorpadusim).
W3mepenne paaroakTuBHOTO GoHa
@usznueckne  SABICHUA B NIPUPOJE: €CTECTBEHHBIN
211 paZvoakTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJlOaKTUBHOE
' U3JIy4eHHE PUPOJIHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX
M3JIy4eHHUI Ha OPraHU3M YeJIOBEKa
.12 TexHu4ecknue yCTpOMCTBA: CHEKTPOCKON, WHIAWBUAYAaJIbHBII

JI0O3UMETp, KaMepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 PU3UKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUWSI OCHOBHOI OBPA30OBATEJBHON
IMPOTPAMMBbBI OCHOBHOT'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsieMor
0 TpeOOBaHUA

IIpoBepsiemble TpeGOBaHUS K NMPeIMETHBIM pe3yJabTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbI
OCHOBHOTO0 0011ero oopaszoBanus Ha ocHoBe PI'OC

[Tonnmanue poau GU3MKU B HAy4YHOU KapTUHE MUPA; CPOPMUPOBAHHOCTH
0a30BBIX MpPEJCTaBICHUNH O 3aKOHOMEPHOW CBS3M M TI03HABAEMOCTHU
SABIIGHUN  TPHUPOABI, O PpOJIM  OKCIepuMeHTa B  (usuke, o0
cucremMooOpa3yromed ponu (U3MKH B Pa3BUTUU €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTH, 00 3BOTIONUHN (PU3NUECKUX 3HAHUN U UX POJIH B
[[EJIOCTHOW €CTeCTBEHHOHAYYHON KapTHHE MUPA, O BKJIaJle POCCUNCKUX U
3apyOexKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE HAYKH, 00BICHEHUE MTPOIIECCOB
OKpY>KaroIllero MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUH

3HaHUS O BHJIaX MaTepHH (BEIIECTBO U TIOJIE), O ABMKEHUHU KaK CIIocooOe
CYIIECCTBOBAHHUS MAaTEPHH, 00 aTOMHO-MOJICKYJISIPHOM TEOPHH CTPOCHUS
BEIICCTBA, O (PU3NYCCKOU CYIIHOCTH SBJICHUIN MPUPOIBI (MEXaHUYCCKHX,
TEIUIOBBIX, JJICKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3JIN4yaTh
SIBICHUS 110 ONMKMCAHHUI0 MX XapPaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JNEMOHCTPUPYIOIIUX JTaHHOE (PU3NYECKOE SIBJICHUE, YMEHHE PAclio3HABATh
MIPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAKOIIEM MHUPE,
BBIJIETISISL MX CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHU)

BJ'Ia,Z[CHI/Ie OCHOBaMH ITOHSATHIHOTO arrmapara 1 CUMBOJMYCCKOI'O A3bIKa
(l)I/I3I/IKI/I MU HCIIOJB30BaHUC HX IOJId PCIICHUA y‘IC6HHX 3aaa4; YMCHHUC
XapaKTCPHU30BaATb CBOMCTBa TCII, (bI/I3I/I‘l€CKI/IC SABJICHUSA W IPOLCCCHI,
HUCIIOJIb3YA Q)YHﬂaMCHTaJIBHLIG H OMITUPHUYCCKNEC 3aKOHBI

VMeHue onmchIBaTh HU3YYCHHBIC CBOICTBA TeN U CI)I/ISI/I‘-ICCKI/IG SABJICHUA,
HCIIOJIB3YyA (i)I/ISI/ILIeCKI/Ie BCJIIMYMHBI

Brnanenune ocHOBaMH METO/I0B HAYYHOTO TIO3HAHUS C YUETOM COOITIOIEHUS
IIpaBJI O€30MACHOTO Tpyia: HAOMI0IeHuEe PU3NUECKUX SBJICHUI:

YMEHHE CaMOCTOSITEIbHO COOMpPATh DKCIIEPHUMEHTAIBHYIO YCTaHOBKY H3
JIAHHOTO Habopa 000PYI0OBAHHUS 110 MHCTPYKIIMH, OMMCHIBATH X0 OTIBITA U
3aIMKChIBaTh €0 PE3yJIbTaThl, ((OPMYIUPOBATH BHIBOJIBI;

MMPOBCACHUEC NPAMBIX W KOCBCHHBIX I/I3MepeHl/If/'I (l)mnqecxnx BCIIMYUH:
YMEHHE  IUIAaHUPOBaTh  W3MEPEHUs,  CaMOCTOSTEIILHO  COOHMpaTh
HKCIIEPUMEHTAIBHYIO YCTAHOBKY 110 HMHCTPYKIIUH, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHAIM3UPOBATH MOJTyYEHHBIE PE3YIIbTATHI C YIETOM 33 JaHHOM
MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUH;

NPOBEICHUE  HECIOXKHBIX  JKCIIEPUMEHTALHBIX  HUCCIIECIOBAHHMIA;
CaMOCTOSITENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M IIPOBOIUTH
WCCJICIOBAHKE 110 MHCTPYKIIUH, TIPEJACTABISTh MOJyYESHHBIE 3aBUCHMOCTH




(U3MYECKUX BEIWYMH B BHUAE TaOMUIl W TPaPUKOB, YUHUTHIBATH
MOTPEIIHOCTH, JIeaTh BBIBOJIBI 110 PE3yIbTaTaM HCCIICIOBAHUS

ITonnmaHue xapaKTepHBIX CBOMCTB (PU3NUECKUX MOJENeH (MaTepranbHas
TOYKa, a0COFOTHO TBEPJIOE TEJIO, MOJIETTH CTPOCHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJl, IUIAHETapHasi MOJENb aTOMa, HyKJIOHHAsI MOJENIb aTOMHOTO
A]Ipa) U YMEHUE IPUMEHSATh UX JUIsl 00bSICHEHUs (PU3MUECKUX MPOLIECCOB

YMmenne 00bACHATH (PU3NYEeCcKHe MPOLEeCChl M CBOWCTBA TEJI, B TOM YHUCIIE U
B KOHTEKCTC CI/ITyaHI/Iﬁ MPAKTUKO-OPUCHTHUPOBAHHOT'O XapaKTepa, B
YaCTHOCTHU, BbBIABJIATL JIMPUYUHHO-CICACTBCHHBIC CBIA3M W CTPOUTH
OOBSICHEHHE C ONOPOH Ha M3y4YCHHBIE CBOMCTBA (PM3MUECKUX SIBICHHA,
¢bu3nveckre 3aKOHbBI, 3aKOHOMEPHOCTH U MOZCITH

YMeHue pemath pacuéTHbIC 3a7a9u (Ha 6a3e 2 — 3 ypaBHEHUI ), HCTIONB3Y I
3aKOHBI B (DOPMYITBI, CBS3BIBAIOIINE (PHU3UYECKHE BETUYUHEI, B YaCTHOCTH,
3alMChIBATh KPATKOE YCIIOBHE 3aJ1a4M, BBISBIISITh HEJOCTAIOIINE JaHHBIE,
BEIOMpaTh 3aKOHBI U (opMmysbl, HEoOXomuMbIC JJs €€ peIICHUs,
WCIIOJIH30BaTh CIPABOYHBIC JAaHHBIC, TPOBOJIUTH PACUETHI U OIEHUBATH
PEAUTUCTUIHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3MUECKON BEITUIHHBI; YMEHUE
OTpeNeNsaTh Pa3MEpPHOCTh (U3UYECKON BEIUMYHMHBI, MOJYYCHHOW MpU
pELIECHNH 3a/1a4u

YMeHHe XapakTepu30BaTh IMPUHLMIIBI JEHCTBUSI TEXHUYECKUX YCTPOUCTB,
B TOM YHCJie OBITOBBIX MPUOOPOB, ¥ MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB [0 UX OMMCAHUIO, UCIIOJIB3YS 3HAHMSI O CBOMCTBAX (PU3MUYECKUX
SBJICHUN ¥ HEOOXOIUMbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

10

YMeHre UCO0Ib30BaTh 3HAHUS O (PU3UUECKUX SIBICHUSIX B MIOBCEIHEBHON
KU3HU JJIs1 o0ecriedeHns 0e30MacHOCTH Npu OOpameHuu ¢ OBITOBBIMH
npubopaMu M TEXHUYECKMMHU YCTPOMCTBaMH, COXPAaHEHHs 3I0POBbS U
COOJIIOIEHHT HOPM 3KOJIOTMYECKOTrO MOBEJICHUS B OKpY’Karolleil cpere;
MOHUMaHHE HEOOXOIUMOCTH TPHUMEHEHUS JOCTH)KCHUH (HU3UKH U
TEXHOJIOTUH [T PallMOHAIBHOTO MPUPOIOTIONB30BAHUS

11

OnpiT moucka, mnpeoOpa3oBaHUS U TPEACTaBICHUS UHPOPMAIUU
(GU3MYECKOTO  COJEpXKAHUS C  HKCIOJB30BAaHMEM HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUM;, yMEHHE OLIEHHBATh JIOCTOBEPHOCTH
MONy4eHHOW WHGOpPMAlMM HAa OCHOBE WMCIONIMXCS 3HAHUN U
JTIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHUE UCIIOIb30BATH MPU BBITOJIHECHUHU
V4eOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEPATYpy (PUINIECKOTO
coJiepKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HWHTepHeT;
BJIaJIcHAE 0a30BBIMH HaBBIKAMU MPEOOPa30BaHUS MHPOPMAITUH U3 OJHOU
3HAKOBOM CHCTEMBI B [IpYyryl0; yMEHHE CO37aBaTh COOCTBEHHBIC
NMMCbMEHHBIE W YCTHBIE COOOIICHUS Ha OCHOBEe HWH(OpManuu u3
HECKOJIbKMX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, ITIPOBEPAEMBbIX HA OI'D
1O ®U3UKE

K IIpoBepsieMblii 3JIEMEHT COIePKAHUS
ox

1 MEXAHUWUYECKUE SBJIEHUA

11 Mexannueckoe — aBuxkeHue.  MarepuanbHas ~— Touka.  Cucrema  orcuéra.

OTHOCHUTENBHOCTh JBHXXCHUSA

PaBHOMepHOE M HepaBHOMepHoe naBWkeHue. CpenHsas ckopocTb. Dopmyna ans
1.2 | BeUHCIEHMS CpeqHel ckopocTu: v = S/t

PaBHOMepHOE mpsIMONMHENHOE JBMXKEHHE. 3aBUCUMOCTb KOOPAMHATBHI Te€la OT
BPEMEHH B CIIy4ae PaBHOMEPHOTI'O MPSIMOJIUHENHOTO JBUKEHUS:

Fpa(l)I/IKI/I 3aBUCUMOCTH OT BpPEMCHU [JIA TIIPOCKIHUHU CKOPOCTHU, [IPOCKIUU
NepeMCIICHUS, ITYTH, KOOPAWUHATHI TP PABHOMCPHOM HpHMOHHHCﬁHOM JABMOKCHHUN

3aBHCHUMOCTh KOOpAUHATBI TCJIa OT BPECMCHH B CJIyda€ PaBHOYCKOPCHHOI'O
HpﬂMOJ’IHHGﬁHOFO JBHKXCHUA:

.

El...
Sy =vp, =f+ay= 3

DopMyIIbI AJI1 TPOEKIUU ITEPEMEIEHNS, IPOSKIIMN CKOPOCTH U IPOEKIUU YCKOPEHUS
IIPY PaBHOYCKOPEHHOM NPSMOJUHENHOM JABUKECHUU:

-

o t+a. -
14 -5_\.0‘)—[)9_\. t ﬂ.\' 2 »

U.T('f) =Upy 0L,

a (1) =canst,

o] 5

vy, — Uy, =2ags,

['paduku 3aBUCUMOCTH OT BpEMEHH JIsl MPOCKIUH YCKOPEHUS, TPOEKIIUU CKOPOCTH,
MPOEKIUK TepeMelIeHUsI, KOOPAUHATHI MPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM
JBUKCHUH

CBobonnoe maaenue. Dopmysbl, OMUCHIBAaIOIIME CBOOOJHOE MaJeHHE Teia IIo
| | BepThKamu (IBMKEHUE Teda BHU3 WM BBEPX OTHOCUTENIBHO MOBEPXHOCTH 3€MIIN).
' ['paduku 3aBUCUMOCTH OT BpEMEHH ISl TPOEKIIMU YCKOPEHUS, TPOEKIIMU CKOPOCTH U

KOOPpAWHATHI IIPpU CBO6OI[HOM MMaICHUH TECJia 110 BEPTUKAIHA

CKopocTh paBHOMEPHOT'O JIBUKEHMSI TeJa 10 OKpY>KHOCTH. Harmpasienue ckopocTH.
1.6 | Popmyna i BBIUHCICHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH U TEPHOL

oOpareHus:




2R
T

IlenTpocTpeMutenbHoe  yckopeHue.  HampaBineHue — IIEHTPOCTPEMHUTEIBHOTO
yckopenus. @opmyra uist BBIYMCIEHUS YCKOPEHUS:

_
=R
®dopmya, CBSI3bIBAIONIAs IEPUOJ]  YACTOTY OOpaIeHUS:
V= !
1

1.7

Macca. [InoTHOCTB BCIICCTBA. CDopMyna JJIA BBIYUCICHUS IIJIOTHOCTH

1.8

Cua — BCKTOpHAas1 (bI/I3I/I‘l€CKa$I BeanunHa. CloskeHue cui

1.9

SIBnenne nnepnuu. Ilepsslii 3akoH HeroTOHA

1.1

Bropoii 3akon HeroTona:
F=m-a

COHaHpaBHeHHOCTB BCKTOpPA YCKOPCHUS TCJIa U BEKTOpPA CUJIBI, ﬂeﬁCTByIOIHeﬁ Ha
TCII0

1.1

B3aunmoneiictue ten. Tperuii 3akoH HeroToHa:

Fy y=-F,

1.1

TpeHI/IC IMIOKOA W TPCHHUC CKOJIbXCHHA. (DOpMy.TIa U1 BBIYHMCIICHUA MOAYJIA CHJIbI
TPCHUA CKOJIbXKCHUA:

FIP =pn-N

1.1

Jedopmarus Tena. Yupyrue v Heynpyrue aedopmamnmn. 3aKoH yrnpyroi nedopmanuu
(3akoH ['yka):

F=Fk-Al

1.1

BCCMI/IpHOG TATOTeHHE. 3aKOH BCCMHPHOT'O TAT'OTCHUA:




iy - 1A
F=- '—_\—
g
Cuna TSOKeCTH. VCKOpeHI/Ie CBO6OI[HOFO ImaacCHUs.

4
dopmyia s BBIYMCICHUS CHIIBI TSDKECTH BOIM3M oBepxHocTH 3emnu: F = mg.
JBuxenue mianer Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs n
HEPErpy3Ku
Hmnynbec Tena — BeKTOpHas pu3ndeckasi BeIMYHHA.
1.1 p=mo
5
HNmnynsc cucremsl tei. M3menenue umnyisca. MMmyibsce cumsl
3aKOH COXpaHEHUsl UMITYJIbCa JJIsl 3AMKHYTOM CUCTEMBI TEN:
1.1 — ~ ~
6 P=myy +m, U =const
PeakTrBHOE IBH)KEHUE
Mexannyeckast pabora. @opmya s BEIYUCICHUS PaOOThl CHIIBL:
A=Fsoosa
11 Mexannueckass MOITHOCTb:
7 T
;R
I
Kunernueckas u noreHuanbHas s3Heprust. @opmyiia A1 BBIUUCICHUS
KUHETUYECKON IHEPTUU:
2
s
E =""
2
1.1 Teopema o kuHeTnyeckoit s3Heprun. opmMyra AJisi BEIYUCICHUS MOTCHIIMATbHON
8 SHEPTHUH TeJa, MOJIHATOIO
HaJ 3eMIIEN:
E_=mgh
P L)
Mexanuyeckas JHEpPIUs:
E=E,+E
1.1 % g
9 3aK0H COXpaHEHMsI MeXaHU4eCcKoU FHeprun. @opmyiia A 3aKOHA COXPAHEHUs
MEXaHUYECKOM dHEpPruu B OTCYTCTBHE CUJI TpeHUs: £ = const.
[TpeBpareHrie MeXaHUYECKON SHEPTUU TP HAJTHMYUU CUIIBI TPEHUSI.
12 [IpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
(') Poruar. MomeHT cuiibl: M - F.

VYciioBre paBHOBECHS pbluara:




M, +M; +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O510KK. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnan
‘iﬂrﬁqmz

[aBienue TBEpIOTO TENA.
@dopmyna 11 BBIYUCIICHMS 1aBJICHHs TBEPIOTO Tena:

p= F
AN
1.2 JaBnenue raza. ATMocdepHoe JaBiieHue.
1 ['uapocraTryeckoe 1aBieHUue BHYTPH KUAKOCTH.
®opmyia 1715 BBIYMCICHUS JaBICHUS BHYTPU HKUJKOCTH:
P=pgh+Dn,
1.2 .
) 3axoH [lackans. 'mapaBanueckuii mpecc
3akoH Apxumena. Dopmyiia st OrpeaesieHNs BEITAIKUBAIOIIEH CHITBI, JEHCTBYIOMIEH
1o | HaTedo, MOTPYXEHHOE B ’KUJIKOCTh WJIN T'a3:
3 F_—"-_I:m. = ng
VYcnosue miaBanus tena. [lnaBanue cynoB u Bo3ayxoliaBaHUeE
Mexanunueckue kosebaHus. AMIUTUTYZA, IEPUOA M YacToTa Kosebanuil. dopmyia,
1.2 | cBs3bIBarOIAs YACTOTY U NMEPHOA KOIEOaHUI:
4 _— 1
T
1.2 | MaremaTtuueckuii u MNpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruum npu
5 K0J1e0aTEeIbHOM JIBHIKEHUU
1.2
6 3aryxatomue Konebanus. Bernyxaennsie konedanus. Pezonanc
Mexannueckne BoOnHBL. [IponmosibHBIE M TOnepeyHble BOJHBL /J[nMHAa BOJMHBI U
1.2 | CKOpOCTb paclpoCTpaHEHUsI BOJIHBI:
7 h=v-T
1.2 | 3Byk. I'pomkocTh M BbIcOTa 3ByKa. OTpa)k€HHE 3BYKOBOIl BOJIHBI Ha I'DAaHULE ABYX
8 cpen. MHdpa3Byk U yIbTpa3ByK
Ilpakxmuueckue pabomwl
1.2 | H3mepenue cpenaHeil IUIOTHOCTH BEHIECTBA;, ApXHUMEIOBOW CHIIBI;, KECTKOCTH
9 OPY>XKUHBL, KOA(PQHUIMEHTa TPEHHUS CKOJIBXKEHMS; paOOThl CHUJIBl TPEHUS, CHJIbI

YIPYTOCTH; CpEeAHEH CKOPOCTH JBHXKEHHs Opycka IO HAKJIOHHOM IJIOCKOCTH;




yCKOpeHusi OpycKa Mpu JBHKEHUH 1O HAKIOHHOW IIOCKOCTH; YacTOThI U NEpHoia
Kole0aHUN MaTeMaTH4YecKoro MasTHUKA; YacTOThl M TIepuoja KoJieOaHHi
NPYXKUHHOTO MasTHUKA; MOMEHTA CHJIbI, AEMCTBYIOLIETO Ha pbluar; paboThl CHIIBI
YOPYTOCTH MPHU MOABbEME Ipy3a C MOMOIIBI0 HEMOJIBUKHOIO 0JIOKA; pabOTHI CHIIBI
YOPYTOCTH NMPHU MOAbEME Ipy3a C TOMOILBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHIIBI OT 00BbEMa MOTPYKEHHOM YaCTH
TeNa U OT IJIOTHOCTH KHUAKOCTH; HE3aBUCUMOCTH BBITAIKHBAIONICH CHUJIBI OT MAacCChI
Tena; CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIBHOTO JaBlEHUS M OT poja
MOBEPXHOCTH; CUJIBI YIIPYTOCTH, BOSHUKAIOLICH B MPY>KHUHE, OT CTENEHH JieopMauu
NPYKUHBI; YCKOPEHHUs: OpyCcKa OT yria HakJIOHAa HaIpaBJISIONIEH; mepruo/a (41acToThl)
KoJIeO0aHUN HUTSHOTO MasTHHKA OT JJTUHBI HUTH; MEpUoJIa KOoJIeOaHUH MPY>KUHHOTO
MasTHHUKA OT MAacChl Tpy3a U KECTKOCTU NMPY>KUHBI; UCCIIEIOBAHUE HE3aBUCUMOCTH
nepuoAa KojeOGaHWW HUTSHOTO MasTHUKAa OT Macchl rpysa. I[IpoBepka ycioBus
paBHOBeECHsI pblyara

1.3

Qusuueckue a61eHUs 8 npupooe: TIPUMEPHI IBUKEHUS C pa3IMYHBIMU CKOPOCTSMH B
YKUBOM U HEXXMBOW IIPUPOJIE, JEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI
U OTJIUBBI, JBIKEHHUE IUIaHET COJIHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHHUE JKHUBBIX
OpPraHU3MOB, phIYaru B TeJ€ YEIOBEKa, BIUSIHUE aTMOCHEPHOrO JAaBJICHUS Ha )KUBOH
OpraHu3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB JKMBOTHBIMH, 3E€MIIETPSICEHUE,
CEIICMHYECKHE BOJIHBI, LIyHAMH, 3XO

1.3

Texnuyeckue ycmpouicmea: CHUAOMETpP, NOATYUKH TOJNOXKEHUS, PACCTOSHUS H
YCKOpEHUs, JAUHAMOMETp, TOJIIMITHUKY, paKeThl, pblYar, TMOABMKHBIA U
HETNOJIBYKHBIA ONIOKM, HAKIOHHAs IUIOCKOCTh, MPOCTBIE MEXaHHU3MBI B OBITY,
COOOINAOIIUECs COCYAbl, YCTPOHCTBO BOJOMPOBOJA, THUAPABIMYECKUN TIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, TOPIIHEBOM HACOC, apeoMeTp, SXOJOT,
HCTIONIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIe ITOJIOKCHUS MOHGKYHHpHO-KHHeTquCKOﬁ TeOpI/II/I CTpOCHI/IH BCIICCTBA.
Mopenn  TBEPIOTrO, IJKUAKOTO M Ta3000pa3HOTO0  COCTOSHUM  BEIIECTBA.
Kpucranmaeckue u amopdHbie Tema

2.2

JIBuxenue yactull BemecTBa. CBsi3b CKOPOCTH ABM)KEHUS YACTHI] C TEMIIEPATypOU.
bpoyHnoBckoe nBuxenue, nudpdysus

2.3

CMauuBaHue u KalmUJIJIAPHBIC ABJICHUA

24

Temmopoe pacIMpCHUC U CKAaTUC

2.5

TemnnoBoe paBHOBECHE

2.6

BuyTpennss sneprus. Pabora u tensonepenaya kak ciocoObl U3BMEHEHUS! BHYTPEHHEN
SHEPTrUH

2.7

BI/II[bI TCILIONCpCaaqIn: TCIJIOMPOBOJAHOCTh, KOHBCKI WA, U3JTYUYCHHUC

2.8

HaneBaHI/Ie H OXJIAXKXIACHUC TCII. KonnyecTBo TEIIOTEHL. VY aenpHas TeI0EMKOCTD:

Q=cm(t,—1,)

2.9

3aKOH COXpaHEHUs HEPrUM B TEIIOBBIX Ipolieccax. Y paBHEHUE TEIUIOBOro OalaHca:




O +0,+..=0

2.1 Hcnapenue u konaeHcauus. Mi3MeHeHne BHyTpEHHEN SHEPTUH B ITPOLIECCE UCTIAPEHUS
0 U KoHJeHcanuu. Kunenue swuakoctu. Y ienbHas TermioTa napooodpasoBanus: L = Q/m
2.1
) Brnaxxnocts Bo3iyxa
[InaBnenue u kpuctamum3anus. Mi3aMeHeHrne BHYTpEHHEW YHEPTUU MPU TUIABICHUU U
71 KpUCTAJUTH3AIMU. Y ACIbHAS TETUIOTA TUTABJICHHMS:
2 - [%
m
2.1 BHyTpeHHss 3HEeprusi CropaHus TOIIMBA. Y ebHAs TEIUIOTa CrOpaHus TOIUIUBA: ¢ =
3 O/m
2.1 .
4 [Tpuntumel paboTs! TeroBbix apurareneid. KIIJ[ TermoBoro npurarens
Ilpakmuuecxue pabomol
N3mepenne yaenpbHOW TEMIOEMKOCTH METATMYSCKOTO IWIMHAPA; KOJUYEeCTBA
TEIUIOTHI, TIOJy4YEHHOTO BOJOW KOMHATHOM TemrepaTyphl (PMKCUPOBAaHHOW Macchl, B
2.1 KOTOPYIO OIyIIEH HarpeThlil LWIMHJP; KOJIUYECTBA TEIUIOTHI, OTAAHHOIO HarpeThiM
5 LUINHAPOM, IOCIIE OMYCKAHMS €r0 B BOJY KOMHATHOW TEMIIEPATYyPbl; OTHOCUTEIBHON
BJIQYKHOCTH BO3/1yXa; YAECIbHON TEIUIOTHI IJIaBJIEHUs JibJa. MccaenoBanye n3MeHeHus
TEMIEPAaTypbl BOJABI MpPH PA3IWYHBIX YCIOBHSX; SBJICHUA TEIJIOOOMEHAa Mpu
CMELIMBAHUU XOJIOAHOW U ropsiuei BOJbL; Mpoliecca UCapeHHst
21 Qusuueckue s61eHUs 6 Npupode. TIOBEPXHOCTHOE HATHKEHHUE W KaMWIISIPHBIC
é SBJICHHSI B TIPUPOJE, KPUCTAUIBl B mpupone, u3nydeHue CoHIa, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, UHEs, CHera
21 T exHuquKuf ycmpoucmea: KalnuwUIspbl, TPUMEPHl HUCIOJIb30BAaHUS KPUCTAJUIOB,
. YKUJKOCTHBIN TEPMOMETP, AATUUK TEMIIEPATypPbl, TEPMOC, CUCTEMA OTOIUIEHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, MMapoBas TypOUHA, IBUTATENIb BHYTPEHHETO CTOPaHUS
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. /[Ba BUia aneKTpUUecKuX 3apsiioB
3.2 | BsaumojelicTBUE 3apsiKEHHBIX Tel. 3akoH Kynona
3.3 | 3akoH coxpaHeHUs 3JIEKTPUYECKOro 3apsaa
34 Onekrpuueckoe mnone. Hampspk€HHOCTh — anekTpuyeckoro mons.  [IpuHnun
' CYHEPIIO3UINH JIEKTPUUECKHUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)
15 Hocutenn »snektpuueckux 3apsanoB. JledicTBUE  AJIEKTPUYECKOrO TMOJs  Ha
' aneKTpuueckue 3apsaasl. [[pOBOIHUKY U AUDIEKTPUKHI
ITocTrossHHBIN BaeKkTpuuecKuid TOK. JleHcTBUS 3yekTpuyeckoro Toka. Cuiia TokKa.
3.6 | Hampsxenue.
I=q/t,U=A4/q
3.7 | DneKTpU4ecKOoe CONMPOTUBIICHHE. Y ICIIBbHOE JIEKTPUUECKOE CONMPOTUBIICHUE:




R =pl/S

3.8

3akon Oma anst ygactka anekrpudeckon nenu: [ = U/R

3.9

HOCHCHOB&TGHBHOQ COCAUHCHHUC IIPOBOJIHUKOB!

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

HapaJmeJILHoe COCIUMHCHUC ITPOBOJHUKOB PAaBHOI'O COIIPOTUBJICHHA:

2

U=U;:I=1+I:R=

CMelaHHbIE COCIUHCHUS ITPOBOAHUKOB

3.1

Pabota u moiHOCTh 351ekTpuueckoro Toka. 4 = Ult, P = Ul

3.1

3akon J[xoyns — Jlenna:

O=I"-R-t

3.1

OmneiT Opcrena. MarHuTHoOE 110J1€ MPsIMOro MPOBOJHUKA C TOKOM. JIMHMM MarHUTHON
WHAYKIHUH

3.1

MarauTHoOE MoJie HOCTOSHHOTO MarHuTa. BSaHMO,Z[efICTBI/IC INOCTOAHHBIX MarHuTOB

3.1

JlelicTBME MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM

3.1

OmneiTel @apanes. SABnenue 3nekTpoMarHuTHON MHAYKUUU. [IpaBuino Jlenna

3.1

Ipakxmuueckue pabomwi

W3MmepeHnue 31eKTpUYECKOro COPOTUBIIEHUS PE3UCTOPA; MOIIIHOCTH JIEKTPUUECKOTO
TOKA; pabOThI JIEKTPUUECKOT0 TOKA.

HccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, BO3ZHUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
JaMIIOYKa), OT HANPSKEHUsI Ha KOHI[aX MPOBOJIHUKA; 3aBUCUMOCTH COITPOTUBIIEHHUS OT
JUIMHBI TPOBOJHMKA, IUIOMIAJM €ro IOMNEPEeYHOro CEYEeHUs U YAEIIbHOTO
COINPOTHUBIICHUS.

[IpoBepka mnpaBuia s SJICKTPUUECKOrO HAMPSOHKEHHUS TPHU IOCIIE0BATEIEHOM
COCIMHEHUHN TIPOBOJHUKOB; TMpaBWia s CHJIBl DJIEKTPUYECKOTO TOKa IpHU
napauieIbHOM COeIMHEHUH MPOBOIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

3.1

Qusuueckue sA6NeHUs 6 npupoode: DIEKTPUUYECKHE sBIEHHS B arMocdepe,
AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MAarHUTHOE TI0JIe 3eMJIH, Apeiid MOJIFOCOB, POIIh
MAardvuTHOTI'O ITOJIA JIs1 KU3HU Ha 3CMJ'IC, IMOJIAPHOC CUAHUC

3.1

Texnuueckue ycmpoiicmea: 31EKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTaT, CUETUUK
DJIGKTPUYECKOW OJHEPTHUH, DICKTPOOCBETHUTEIbHBIE MPUOOPHI, HArpeBaTeIbHBIC
AEKTPONPUOOPHI (TIPUMEPBI), AIEKTPUUECKUE TPEJOXPAHUTENH, IJICKTPOMArHUT,
AJIEKTPOJIBUTATEIh TOCTOSIHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKa

3.1

OnexkTpoMarHuTHbIe BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH




3 (')2 JIyueBas monens cBera. IIpsmonnHeHOE pacipOCTpaHEHUE CBETa
3.2
) 3akoH oTpaxeHus cera. [lnockoe 3epkaio
3.2
) [TpenomiieHue cBeTa. 3aKOH MTPEIOMIIEHUS CBETa
3.2
3 Hucnepcus cBeta
3.2 | Jlunza. Xox mydeii B muH3e. DOKYyCHOE paccTOsTHUE JIMH3BI. OnTHYecKas CHiia JTUH3HI:
4 D=1/F
3.2
5 I'na3 kak ontudeckas cucreMa. Onruyeckue npudopsl
Ipakxmuueckue pabomwl
M3mepeHue ONTHYECKOW CHIIBI CcOOMparomiell JMH3bI, (OKYCHOTO pPacCTOSHUS
319 coOuparoriel JIMH3bI (10 CBOWCTBY PaBEHCTBAa pa3MepoB MpeaMeTa U U300paKeHus,
é KOTJIa IIPEIMET PACIIONIOKEH B TBOMHOM (DOKYce), MOKa3aTessl MPEIOMICHHS CTEKIIa.
HccnenoBanue cBoiicTBa H300paKeHUs, MOTYUYEHHOTO C TOMOIIBI0 COOHMparoIeit
JIMH3bI, U3MEHEHUSI (POKYCHOTO PACCTOSIHUS JIBYX CJIO’)KEHHBIX JIMH3; 3aBUCHUMOCTH
yTIjia NpeIoMIIEHHs CBETOBOTO JIyya OT yTJja MaJeHUs] Ha TPAHULIE «BO3/1yX — CTEKIIO»
3.2 | Qusuyeckue asnenus 6 npupode: 3atMenus Connna u JlyHsl, BeTa TeJ, ONTHYECKHE
7 sBJICHUA B aTMOcdepe (1BeT Heba, pedpakiys, pagyra, MUPax)
3.2 .
Texnuueckue ycmpoiicmea. O4KH, IEPUCKOII, (GOTOAINapaT, ONTUYECKHE CBETOBO/IBI
4 KBAHTOBGIE ABJIEHUA
41 PanunoaktuBHOCTh. Aunbda-, Oera-, ramma-uznydeHus. Peakmuu anbda-u Oera-
' pacnana
4.2 | OmnsiTel Peszepdopaa no paccesnuto anspa-uactuil. [lnanerapaas moaens atoma
4.3 | Cocras aromHoro sapa. M3oromnst
4.4 | Ilepuon nmosypacmajia aTOMHBIX sJI€p
4.5 | SnepHble peakiuy. 3aKOHBI COXPAHESHUS 3aPsI0BOTO0 U MAaCCOBOTO YHCE
Qusuueckue A671eHUsa 8 NPUpoOe. ECTECTBEHHbBIN paMOaKTUBHBIN (POH, KOCMHUYECKHUE
4.6 | 1nyuu, paAMOAKTUBHOE U3JIy4YE€HUE IPUPOIHBIX MUHEPAJIOB, IEMCTBUE paJUOAKTUBHBIX
M3JIy4CHHUI Ha OPTaHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIMBUIYaJbHBIM JO3UMETp, Kamepa

BunbcoHa, sinepHas s3HepreTuka




JAEMOBEPCHUU ONEHOYHbBIX MATEPUAJIOB

Hrorosasi konTpobHasi padoTa no gpusnke 3a Kypc 7 Kiacca

Ilepeas uacmo

K xaosicoomy 3aoanuro 1-12 npeocmasneno 4 omeema, uz komopwix moavko I npasunvrwiii. Homep
9mozo omeema 3anuuiume 8 6J1aHKe 0OMmeemos.

1. YTo U3 MPUIHCICHHOTO OTHOCUTCS K (PU3HYECKUM TTprOopam?
1) Tenedon 2) muddysus

3) MeH3ypKa 4) mackaib

2. Yto U3 mepevrCIEHHOTO SIBIISICTCS (PU3HIECKOMY SBIICHUIO?

1) macca 2) MEH3ypKa
3) uHepuus 4) HetotoH

3. Yro saBIsgeTCA OCHOBHOH €IUHHUIIEH CHIBl B
Mexnaynapoanoi cucreme equnui (CH)?

1) rpamm 2) Hetoton

3) Bart 4) metp

4. 3anumure pe3ynbTaT U3MEepeHus: aTMOoCc(epHOro AaBIIEHUS C MOMOIIBI0 OapoMeTpa-aHepouaa
(CM. PHCYHOK), YUUTBIBAsI, YTO MOTPEIIHOCTh U3MEPEHUS PaBHA MOJIOBUHE IICHBI JICTICHUS.

1) 755 mMM. pT. CT.

2) (755 £0,5) mm. pT. cT

3) (756 £ 0,5) MM. pT. CT

4) (755 £ 1,0) mm. pT. CcT

5. Benocureauct ABHKETCS CO CKOPOCTHIO 8 KM/4. Kako# myTh OH MpOXoauT 3a 45 MUHYT.
1) 21,6 km 2) 6 xm

3) 360 xm 4) 100 km

6. [Ipy HarpeBaHNM METAININYECKOTO HIapHKa!

1) ymenbIaeTcs 00beM €ro MOJIEKYI

2) yBenuuuBaeTcs 00beM €ro MOJIEKYI

3) yMeHbIIaeTCs CpeIHEE PACCTOSTHIE MEXKIY MOJIEKYJIaMH LIapuKa



4) YBCIIMUUBACTCA CPEAHCC PACCTOAHNUEC MCIKAY MOJICKYJIaMHU IIIapuKa

7. O6beM Tena paseH 3,5 cM’. Telo COCTOUT U3 BElecTBa IIOTHOCTEIO 2,7 r/cm?®. Kakosa macca
aTOro Teaa?

10T 2)945r

3) ,3r 4 13r

8. Ompenenute cuity, ¢ KOTOPOH TeI0 Maccoi 8 Kr AeHCTBYET Ha TOBEPXHOCTh 3E€MIIU.
1) 8H 2) 8 kr

3) 80 H 4) 80 xr

9. banka BeICOTOM 50 cM HamosHeHa BooM. Onpenenurs qapjieHne Ha 1 cM® qHa GaHKw.
1) 500000 I1a 2) 5000 I1a

3) 38 MM.pT.CT. 4) 0,05 I1a

10. Tpu Tena 0AMHAKOBON MaccChl MOJIHOCTBIO MOTPY>KEHBI B TPU pa3IMuHbIe )KUAKOCTH. [lepBas
KHUJIKOCTh — OCH3MH; BTOpas — Ma3yT; TPETbs — MeJ. B Kakoil )KMIKOCTH Ha TEJO IEHCTBYET
OosbInas apxumenoBa cuna’?

1) B OeH3uHE; 2) B BOJIE;

3) B MazyTe; 4) B Mmegie.

11. Mensiercst 11 00beM PE3NHOBOTO IIAPUKA TIPH €ro Mo IbeMe?

1) MeHbllIe, YeM Ha MOBEPXHOCTH 3€MJIU; 2) Gombliie, YeM y TTOBEPXHOCTH 3EMIIH;
3) Takoe ke, Kak y TOBEPXHOCTH 3eMIIH; 4) HEBO3MOYXHO OTBETHUTb.

12. Ha Teno nercTByroT ABe cwibl. Kya HanpaBieHa 1 4eMy paBHA paBHOAEHCTBYIOIIAS 3THX
cun?

Macwmab6: 1 oenenue — 5 kH
1) 2xH BnpaBo 2) 2 xH BneBo

3) 20 xH Bmpaso 4) 20 xH BneBo

Bmopas wacmo




Omeemom Kk Kadxcoomy uz 3aoanuti 13-14 6yoem nexomopas nociredosamenvHocms yugp. B
O1aHKe 3anuuiume HyJlCHYIO NOCIe008AMENbHOCb YUPDP — HOMePA 8blOPAHHBIX OMEEMmO8.

13. YcTaHOBHTE COOTBETCTBHE MCKOY (1)I/I3I/I‘IGCKI/IMI/I BCJINMYHMHAMH U an60paMH JJI USMCPCHUA
9TUX BCJIMYUH: K KaKAOMY DJICMCHTY IICPBOI'O CTOJ'I6I_[8. HOI[6CpI/ITe COOTBCTCTBYIOH_II/Iﬁ QJICMCHT

H3 BTOPOTO CTOJ'I6I_Ia.

OU3NYECKAS BEJIMYNHA [TPUBOP

A) armocepHOe naBieHne 1) manometp

b) Temnepatypa Bo3nyxa 2) TEpMOMETP

B) BnaxxHocTh BO31yXa 3) KaJlopuMeTp

4) GapoMeTp-aHEPOU/T 4) GapomeTp-aHepOHI

5) rurpomeTtp

14. YcTaHOBHUTE COOTBETCTBUE MCKIOY (I)I/I3I/ILIGCKI/IMI/I BCJIMYMHAMU U CAUHUIIAMU UX U3MCPCHUS.

K kaxmo¥ mo3unmu mepBoro cToyidiia BEIOEPUTE COOTBETCTBYIONIYIO ITU(PY U3 BTOPOTO
cTOJIOIA.

OUBNYECKASA BEJIMMNHA EJAWMHULIA U3SMEPEHUA

A) KeCTKOCTb 1) kunorpamm (1 xr)
b) MomMeHT cuitbl 2) vproToH (1 H)
B) Bec 3) uproton-metp (1 H - M)

4) nprotoH Ha meTp (1 H/m)

5) mxoynsb (1 JIx)

Tpemwvsa uacmo

Jna 3a0anus 15 neobxooumo 3anucame noiHoe peuieHue 8 bianKe 0meemos, Komopoe 8K4aem
3anucs, Kamko2o ycuosus 3adavu (/lano); pucynox ¢ paccmano8koll Cull, Oeticmaylowux Ha meno,



3anuco opmyn, npumeHeHue KOMopbvlxX HeoOXO00UMO U OOCMAMOYHO OJisl peuleHus 3a0aqu, d
makoice Mamemamuyeckue npeoopa306anus U paciemyl, NpUOOsiUe K YUCI080MY OMBEN).

1. W3 Boabl ¢ rimy6uHbI 13 M NOJHUMAIOT PABHOMEPHO 10 TOBEPXHOCTH MPaMOPHYIO Oaliky
TUTMHOM 2 M, mmpuHOo# 70 cM 1 BeIcOTOH 15 cM, 3a 15 munyT. Haiitu: 1) cuny Apxumena,
JIEeHCTBYIOIIYI0 Ha Oanky; 2) cuily, HEOOXOAUMYIO Ui moabeMa Oanku; 3) paborty,
KOTOPYIO HEOOXOIMMO COBEPIIUTH IO MOIbeMy OankH; 4) MOLTHOCTh MPH MOIbEME.

Kpurepuu oueHuBanust

Wroroast KOHTposbHAs paboTa COCTOUT U3 TpeX dacTei. Ha BrimomHeHne paboThl OTBOJUTCS
45 MuHYT (OJJMH YPOK)

3anmaun 1-12 U3 mepBoil UacTH OLIEHUBAIOTCS B [ 6@/, €CIIU 33aJJaHUE BBIIIOJIHEHO BepHO U ()
0aJIoB, €CIIM BBITIOJTHEHO HE BEPHO.

3amaun 13,14 u3 BTOpOM 4acTu OlLEHUBAETCS B 2 Oaiia, €clid MPaBWIBHO yKa3aHbl TPU
aneMeHTa, B 1 6amm, ecnu qomyiiena 1 ommoOka, B 0 6anoB, eciau JomymieHo 2 U 6ojee OMMOoK.

3amaua 15 u3 Tpereit yactu orneHuBaeTcs ot () 0o 4 6ani08 B 3aBUCUMOCTH OT MOTHOTHI U
MPaBUIILHOCTH PEIICHUS 3a1aHUS.

Maxkcumansnoe konuuectso 6auios 3a UKP — 20 6amwios.

LIkana nepesoda cymmapnozo 6anna 3a euinonnernue UKP ¢ ommemky no namubaiibHoul
wiKane.

OTMeETKA 10
ATHOAIIBHON «2» «3» «4» «5»
IKaue

CymMmapHsbIit 6ann 0-9 10-13 14-17 18-20




Jdesopepcinn iTarosoil KonTpoikaeil paderid io gEiike a Kype B Kiacea

1. Bopsmol mp conaescipyercs. [Bomomasrcs m SaieseTed m yoos Heeprus’

A Morowaerea. B, Bugeaserca. B He normowgercs ® we aageasercs. [ Moser normomameds, @ soet
TS TR

2 K cccofios ocymerTRASETCR neperads anepran or Comia g Jeune?

A Tennonposnanocmeie. B Hunsenees. B Kousesnged. [ Padomod.

3 K wiasmiTes cROOCTE BONEPEHIE SHAKOCTI IHRH NOMLWILIE HE &2 TEMNEPaTy R, BCIH CCTank e
VENORNE oCcTaRYTCE Dot nnsemene ?

A Yueawsnrcs. b Ywesummes. B, Ocamercs uesnsiennod. I, Moser YRETHHETRCE, & MOTEET
VRIEHRINTRCE.
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MONTEEHNEE THA 0 B¢ RT3 Takme Sonyron muns. Cwu. pic,

14 YacTom uens COCTONT 50 TPEX NOCE I MaTERkE0 cocguHe iy pemcrapon: By = 20 O, By = 25 O,
Ra=30 (. Hameprome cxesty 370D yUICTED B GOPETETITE EIMEASHNE B KOHEL KT i
CONPOTHRNSEHIT, SO HIRSTTHG, 9T K KOHIES BOErD YHacT IpSkEen s mnpaseise |50 B

15 B wiesrperseconi uadinm Gen namm | 2 soae npn Tesneparype 30 “C lpn aknousan waisaa 6
CETh © RaNpaEeimes 230 B o Toam 6 ero Marpenare s anesente Guna XA Yepen 10 syt
TEMNEPATYG BOg B usdineee noawciascs a0 M °C. Keoa KI] safmee ko aarpenares aou?

Y e s TEnoe MEcTh Bkl S0 T *C




Hmozoeas xowmpotsuas padama cocmoum uz 15 jadanui mpex yposnel cioxckacmu: A, B,
VpopeHs A — Dazoewii vposens (10 waganmii). K E3s1oMy 3a0aHH 3TON0 VPORHA
AaHel 4 BEAPHANTA OTBCTA, TOMBKD OHH W3 HHX BEPHLIL
¥poeeus B — Gonee coomawii (2 samanns). Kasnoe 3ananue rore ypoeda Tpediver
KPATEQTO OTBETA W /18 NEPRLIX JBVX AGHL BADHAHTLL OTRET, 0THH K3 KOTOPEIX BEPHEIL
¥poeeus C — nossimennodl cnomxaocs | 3 3anasng). [Ipe eenoasesnn saganmii smoro
VPORHA TPeyeTCR 14TL PAIBepHYTOS PElicHNE.
Ha ernoaserse paboTel OTEOIATCA 2 Haca,
Kpurepun aueHeEn oTReToR.
38 Ka¥a0e NpaBHIERD BERIOITHEHHOE 38 JAHHE 42cTH A Hauncnserca | Gana.
Ja KmEaoc NPABMILHO BEIMOIHCHHOS 33JaHMe 4acTH B Havmciderca 2 fansa, coau
BRINOMHEHD 2/ 3 21aHHA, To Hasncagercs | Gamn,
Hacts C cocTonT n3 JIBYX 38384, OLCHHBANKC KZEI0H M3 KOTOPRIX OCVINCCTRIACTCA NO
CIEVHHINM KPMTEpHAN.

KpHTEpHE 0LEHKH OTBETA K 3a1aunim wacrh bana
IlpHECACHD NONHOE NPABKIBHOE PCLKCHEC, BETHMANNICE CICIVEOLINE JICMEHTRL
% Hepuo sanucadsl GOpMyIs, BEPAKEEMIHE fIHIMHCCKHE IAE0HEL 3

¥ [lpnecacHsl HeodX0IMMEC MATCMATHHCCENE NPCodPaIoEalHA 1 PACHCTEL,
NPHBOIRUINE K NPABMILHOMY OTBETY, H NPEICTARNEH OTHET,
" | |paBHAEHD BRNOIHEHL IOCTROCH AR

IlpagnasHo 3a0HCAHE HOOOXOIHMERS (POPMYIRL, NPABIILHD 3aMHCAH OTBET , HO
HE MPEACTARICHE NPeofPaz0RAHNA, NPHEOIRILNC K OTECTY, 1
HJIH
* B maremarHyecsuy npeodpaiosaHnax M BEIMHCACHHAX JOMYNIEHa
MunQKa, TPHEOIRIIAA K HCBCPHOMY OTECTY;
* B nocTpoeHMM A0MVIIEHA oHGKa, NPHBOIANIER K HEBEPHOMY XOAY Iyua.

B pemcHuH cogepxuTes cumbER B Heo0X0IHMEIX MATCMATHYCCKAX
NpeodpasnEaHiax, 1
HIIH

&  He yyTeso COOTHOMEHAE QA ONPEIEICHHA BETHYARE

MaxcHMansHE EOIHYECTED GANI08 310 KXET0e 301aHHe 3

AAHHIA CHCTEMA DUSHER KOHTPONLE0E pafoTel OPHCHTHPOBAHA HA CHCTEMY OUEHOK 3333HHI
EI73. Yrofis y4cHEEN NOCTCICHHO NPHERIKAIH K JAHAOMY BHAY OUCHHEIHHA H NOHHMATH
COOTBETCTERS 3T0M 0UCHEN OUCHKE N0 TPAAMIHOHHON, NATHRLNIEHOH CHOTEME, Npe/naracTcs
CASNATE CASTYRMILI nepewo:

2l % 0T MaECHMANLEEOH CYMMEl — OUEHKD 450

G-20 %% - oueHER wdw;

4800 % - pueHER w39

0 — 40 % - ouerka 625,




9 knacc
®opMa U Mepuo KOHTPOJIS — UTOTOBAs TOJI0Basi KOHTPOJIbHAS paboTa.
1.AHcTpyKIUS 0 BBHINOJIHEHUIO PA00ThI

KonTponbHas paboTa cocTOUT U3 TPEX YacTell, BKIIOYAMUX B ce0s 8 3amanuii. Yacts 1
COJIepKUT 5 (2 3a1aHusl ¢ KpaTKMM OTBETOM U JABYX 3aJaHHM Ha BEIOOp JBYX BEPHBIX OTBETOB U
OJIHO 3aJ]aHKE Ha BHIOOP OJTHOTO BEPHOT'O OTBETA), YACTh 2 — paboTa C TEKCTOM (PU3UIECKOTO
coaepxkanus. HacTb 3 COEPKUT pacCUETHYIO 3a]1a4y.
Ha BeImonHeHne KOHTPOJIbHON paboThI 1o Gu3uke oTBOAUTCS 1 ypok (45 MUHYT).
OTBeTHI K 3a/1aHusIM 1,5 3amUCHIBAIOTCS B BUC MOCIEAOBATEIILHOCTH U, KOTOpas
COOTBETCTBYET HOMEPY NMPABWIILHOIO OTBETA, OTBETAMH 3aJaHui 2,3 sBISETCS MOJTYYEHHBIH
pe3yJIbTaT C YYETOM €IMHUIl U3MEPEHUSI, OTBETOM 3aJaHus 4 sBisieTcs OyKBa,
COOTBETCTBYIOIIasi BEDHOMY OTBETY.
[Tpu BBIYMCIIEHUSAX pa3pelIaeTcsl UCIOIb30BaTh HEPOTPAMMUPYEMBIN KaIbKYJISATOP.
[Ipu BBINOSHEHNHU 3aIaHUI MOYKHO MOJIb30BaThCSl YEPHOBUKOM. 3allMCH B YEPHOBUKE HE
YYUTBIBAIOTCS TIPU OIICHUBAHUHU PAOOTHI.
bannel, monyyenHnsie Bamu 3a BbiloTHEHUE 3aaHus1, CyMMUpYtoTcs. [locTapaliTech BBIIOJIHUTD
KaK MO>KHO OOJIbIIIe 33/JaHui U HaOpaTh HAMOOJIBIIIEE KOJTUYECTBO OAIIIOB.

Kenaem ycnexa!

2. UToroBasi ronoBasi KOHTpoJibHasA padora no pusuke.
Bapmuanr 1
Yacmey 1.

1. s kaxaoro GU3NUEcKOro MOHATHS U3 MEPBOTO CTONOIA MOA0EPUTE COOTBETCTBYIOLIMIA
IIpUMep U3 BTOPOTO CTONIONA.

EJJVMHULIbI
OUSNYECKHUE BEJIMYMHDBI V3MEPEHUS
A) dusnyeckoe siBIeHUE 1) unepnus
2) Bt
b) ¢pusnueckas BennunHa 3) ummyisC

4) criuaomeTp
B) equanna ¢pusznueckoit BeTUIMHBI

A b B

2. ABTOMOOMIIB 32 2 C yBETUYMI CBOIO CKOPOCTH OT 10 m/c
10 72 xM/4. C KaKuM yCKOPEHHUEM JIBUTAJICS aBTOMOOWITH?
2
M/c

3. C kako# cusoi NpUTIATUBAIOTCS J1Ba Kopabis maccamu 1o 15 000 T, Haxoasumxcs Ha
paccrosaunm 1,5 km apyr ot apyra? ( G=6,67-10"" H-m*/xr?)
mMH

4. Omnpenenure 4KUCIIO MPOTOHOB Z 1 YKCIIO HeiTpoHoB N B sape uzoromna yriaepoaa sC
AZ=6, N=6 b.Z=12, N=6 B.Z=6, N=18 TI.Z=12, N=0



5. Ha pucyHke npencraBiieHbl TpaduKu 3aBUCUMOCTH CMEIIICHHSI X TPY30B OT BPEMEHHU t
MU KOJIeOaHUAX IBYX MaTeMaTHYECKHX MasTHUKOB. Mcronb3yst JaHHbIe Tpaduka,
BBIOEPHUTE U3 TPEITIOKEHHOTO TIEPEYHS IBa BEPHBIX YTBEPKICHUA. Y KOKUTE UX HOMEpA.

1) Amnnutyzaa koneGaHHid IEpBOro MasTHUKA B 2 pa3a OoJiblile aMIUIUTY/ bl KOJI€OaHUH BTOPOTO
MasITHUKA.

2) MasTHUKY COBEPIIAIOT KOJIeOaHHs C OJJMHAKOBOM 4acTOTOM. %
3) JlnvHa HUTH BTOPOTO MasTHUKA MEHBINIE JJIMHBI HUTH MEPBOTO

MasiTHHKaA.

o ~
4) Ilepuon xoneOaHMt BTOPOTo MasiTHUKA B 2 pa3a OoJIbIIe. \ f'

5) Konebanus MasiTHUKOB SIBJISIFOTCS 3aTyXAIOIIUMHU. )

)

Yacmo 2.

[IpounTaiiTe TEKCT M BBINOJHUATE 3aJaHUS

Hynamu

Llynamu — 3T0 0/1HO U3 HanOOJIee MOIIHBIX MPUPOIHBIX SIBICHUH — PS MOPCKUX BOJIH JJTMHOMN
710 200 kM, CIIOCOOHBIX Iepeceyb Bech 0KeaH co ckopocTsaMu 10 900 km/4. Hanbonee yactoii
IPUYMHOM MOSIBJICHUS LIyHAMU CIIEAYET CUMTATh 3€MJICTPSACCHHUS.

AMIUINTY 1A LIyHAMH, a 3HaYUT, U €€ SHEePrusl 3aBUCST OT CHJIBbI [IOJI3EMHBIX TOJYKOB, OT TOTO,
HACKOJIBKO OJIM3KO K MOBEPXHOCTH THA HAXOJAUTCS AMULIEHTP 3€MIIETPSICEHUS, OT IITyOUHbBI
OKeaHa B JJaHHOM paiioHe. [|JInHa BOJIHBI LlyHaMH ONPEEIAeTCs IUIOMAbIo U pelibeoM THa
OK€aHa, Ha KOTOPOM IIPOU30LLIO 3€MIIETPSICEHUE.

B okeaHe BOJIHBI IlyHaMH HE IIPEBBILIAIOT 110 BbICOTE 60 CM — UX Ja)K€ TPYAHO OLPENETUTD C
KopabJst winu camonéra. Ho ux anmHa npakTUYecKu BCEera 3HAUUTEIbHO OOJIbIIIe TITyOUHbI
OK€aHa, B KOTOPOM OHU PACIPOCTPAHSIIOTCA.

Bce ynamu xapakTepu3yroTcsi O0JIbIINM 3a[1aCOM SHEPTUU, KOTOPYIO OHHU HECYT, JaKe B
CPaBHEHMHU C CaMbIMU MOIIHBIMU BOJIHAMHU, O0Opa3yrOIUMUCS O] AEMCTBUEM BETpA.

Bcest %u3Hb BOJIHBI IIyHAMU MOXET OBITh pa3jielieHa Ha YeThIpe MOCIIeI0BaTeNIbHBIX ATara:

1) 3apoxIeHue BOJHBI;

2)  JIBWXKEHHE MO MPOCTOpPaM OKEaHa;

3) B3auMOAEHCTBHE BOJHBI C IPUOPEHKHON 30HOM;

4)  oOpymuBaHHe rpeOHS BOJHBI HAa OEPETOBYIO 30HY.

Urto0bl pa3o0pathes B MPUPOIE IyHAMHU, PACCMOTPUM Ms14, TIaBarouii Ha Bojae. Korma moj
HUM MPOXOAUT I'peOeHb, OH YCTPEMIISIETCSI BMECTE C HUM BIEPE, OJHAKO TYT K€ COCKAJIb3bIBAET
C HETO, OTCTAET W, TIOMA/1asl B JIOKOMHY, IBUIKETCS Ha3al, IIOKa €To HE IMOAXBATHT CIICAYIOIIHNA
rpebeHb. 3aTeM BCE MOBTOPSIETCS, HO HE TIOJTHOCTHIO: BCIKHM pa3 MpeIMeT HEMHOT'O CMEIaeTCs
BIepé. B pesyibraTe My OMUCHIBAET B BEPTUKAIBHOM IJIOCKOCTH TPAEKTOPHIO, OJIU3KYIO K
OKpyx’HOCTHU. [[03TOMY B BOJIHE YacTHUIa TOBEPXHOCTH BOJIbl yUACTBYET B IBYX JABUKCHUSX:
JIBYDKETCS 110 OKPYKHOCTH HEKOTOPOTO painyca, yMEHbBIIAIOMIETOCs C TIyOnHOHU, 1

MOCTYNAaTCJIbHO B TOPU30HTAJIbHOM HAITPABJICHHH.

— W



HaGmtoneHus nokasainy, 4To CyIIECTBYET 3aBUCMOCTh CKOPOCTH PaclpOCTPAHEHUS BOJIH OT
COOTHOILIEHUS JUTMHBI BOJIHBI U TIIyOHHBI BOAOEMA.

Ecnu naa o6pazoBaBIieiicsl BOJHBI MEHBIIIE TITyOUHBI BOJOEMA, TO B BOJIHOBOM JIBHKCHUU

MNPUHHUMACT YIaCTUC TOJIBKO HOBerHOCTHBIﬁ CIIOM.

IIpu nivHE BOJHBI B IECATKU KAJIOMETPOB JUIsl BOJIH IIyHAMU BCE MOPSI M OKEaHbI SABJISIFOTCS
«MEJIKUMU», U B BOJIHOBOM JIBHKCHUU IIPUHUMAET Y4aCTUE BCA Macca BOJbI — OT IIOBEPXHOCTH
no0 aHa. TpeHue o AHO CTAaHOBUTCS CyIIeCTBEHHbIM. HibkHuUE ciou (MpUI0OHHBIE) CUIIBHO
3aTOPMa)KUBAKOTCS, HE YCIIEBAsl 32 BEPXHUMHU CIIOSIMH. CKOPOCTh pacpOCTPaHEHUsI TAKMX BOJH
OTIpeNIeNIsIeTCs TOJIBKO TIyOnHOM. Pacuér naér gpopmyiy, mo KOTOpoit MOKHO paccUlTaTh

|
CKOPOCTb BOJIH Ha «MEJIKON» BOI[GU = "JlgH :
Llynamu GeryT co CKOpPOCTbIO, KOTOPasi yMEHBIIIAETCS ¢ yMEHBIIEHUEM INTyOuHBI OKeaHa. ITo
03HayaeT, 4To X JUIMHA JTOJDKHA MEHATHCS MPH MOAX0Je K Oepery.
Takxe npu TOPMOKEHUH NPUAOHHBIX CIOEB PACTET aMIUIUTY/1A BOJIH, T.€. YBEJINYUBACTCS
MOTCHIMAJIbHAs YHEPTUs BOIHBL. JI€JI0 B TOM, UTO YMEHBILIEHUE CKOPOCTH BOJIHBI IIPUBOJUT K
YMEHBIIECHUIO KHHETUYECKON YHEPIUHU, U 4aCTh €€ NIPEBPALACTCS B IOTCHIUAIBHYIO SHEPTUIO.
Jpyras 4acTb YMEHBILECHNU KHUHETUYECKON YHEPTUU TPATUTCS Ha IIPEOJOJICHUE CUIIbI TPEHUS U
[IPEBPAIACTCS BO BHYTPEHHIOK. HecMOTps Ha Takue NoTepH, pa3pylInuTeIbHas CUIa LIyHaAMHU
ocTaéTcs OrpOMHOM, YTO, K COXKAJICHUIO, HAM MIPUXOJUTCS IEPUOTUUECKU HAOII01aTh B
pa3IMyYHBIX paiioHaxX 3eMIIN.

6. JIBI>KEHUS YaCTUIIBI BOJBI B IIyHAMH SIBIISTFOTCS
1) mnomepeuHBIMU KOJICOAHUSIMU
2) CcyMMOIi MOCTYNATEILHOTO U BPAIIATEIbHOTO TBHUKCHUS
3) TpPOOJIBHBIMU KOJEOAHUSIMU

4) TOJIBKO IMOCTYNATCIIbHBIM JABUXCHUEM

7. IloueMy mpu 1oJIxo/e IyHaMH K Oepery pacTéT aMIUTUTya BOJIH?

1) CKOPOCTB BOJIHBI YBCIIMYNUBACTCA, BHYTPCHHAA DOHCPIUA BOJIHBI YaCTUYHO ITPCBPAIIACTCA B
KHHCTUYICCKYIO DHCPIUtO

2) CKOpPOCTh BOJIHBI YMEHBIIIAETCS, BHYTPEHHSISI SHEPTHS BOJIHBI YaCTUYHO MPEBpAIaeTCs B
MOTEHIUAIBHY IO SHEPIUIO

3) CKOpPOCTH BOJIHBI YMEHBIIIAECTCSI, KHHETHYECKAsl SHEPTUSI BOJHBI YaCTUYHO MPEBPAIAETCS B
MOTEHITUATBHYIO YHEPTHUIO

4) CKOPOCTH BOJIHBI YBCIIMYUBACTCA, BHYTPCHHAA SHCPIHA BOJIHBI YHAaCTUYHO IIPCBPAIACTCS B
MNOTCHIUAJIbHYIO DQHCPIUIO

Honanwtii omeem K 3a0anuto 8 0013cen cooepricamsp He MOJIbKO Onmeem
Ha 60NPOC, HO U €20 PA36EPHYMOE, 102UHEeCKU CEA3AHHOE 000CHOB8AHUE

8. UTO MpOUCXOAUT C JUIMHOW BOJIHBI IyHAMH IIPH MoJ1X0/€e K 6epery? OTBET MOsICHUTE.



Yacmo 3.

Jlna 3a0anun 9 Heodx00umo 3anucams ROJIHOE peuieHue, 8K0Yaruiee 3anuco KpamkKkoz2o
ycnoegus 3aoauu (/lano), 3anuce popmyn, npumenenue KOmopwvix HeodxXo0umo u
00CMAamoOYHO 071 peuleHus 3a0auu, a maKyice mamemamuyiecKue npeoodpa3oeanus u
pacuémol, npueodausUe K YUCI080MY OMEEMY

9. 1Ba cBuHLIOBBIX I1apa Mmaccamu m; = 100 r 1 m,= 200 r ABMKYTCSI HABCTpeUy APYT APYTY CO
ckopocTsMH Vi =4 M/c U v, = 5 M/c. Kakyro KUHETHUECKYO SHEpruo Oy1eT UMeTh BTOPOi 11ap
II0CJI€ UX HEYIIPYIOro COy1apeHus?

Bapmuanr 2

Yacmo 1.

1. YcraHoBUTE COOTBETCTBHE MEXKIY (PU3NUECKUMHU BEIMUMHAMU U €UHUIIAMU UX U3Mepe-
Hus B cucreMe CH. 3anumute B Ta0nuily BbIOpaHHbIE U(PHI 0] COOTBETCTBYIOIINMU

OyKBaMH.
EJJMHULIbI
OU3NYECKUE BEJIMYNHBI WU3MEPEHUS

A) MomHoCTh ) I'n

2) Bt
b) Cuna 3) H

4) ¢
B) Pa6ora 3) A

2. ABTOoMOOWIIb 32 5 € YBEJIUYMII CBOIO CKOPOCTH OT 18 kM/4 10 15 M/c. C KakuM yCKOpeHHEeM
JIIBATAJICS aBTOMOOUIE?
Mm/c?.

3. C xako¥ cuioi mpuTATUBaIOTCS 1Ba Kopabis maccamu 1o 12 000 T, HaXoASIIUXCS Ha

paccrosuauum 1,2 km apyr ot apyra? ( G=6,67-10"" H-m*/xr?)

MH.
4. OmnpenenuTe YKUCIIO IMPOTOHOB Z U YKCIIO HeiTpoHoB N B sipe uzoromna azora 7N
A.Z=T7, N=7 b.Z=14, N=7 B.Z=7, N=21 TI.Z=14, N=0
5. Ha pucynke npeacraBineHsl TpaduKu 3aBUCHMOCTH CMEIICHHUS X OT BPEMEHHU f TIPU KoJle-
OaHMAX IBYX MAaTEMATHYCCKUX MAsSTHUKOB.

Ucnonw3yss nmanHple Tpaduka, BBIOCPUTE W3 TMPEIIOKEHHOTO TIEPEUHsI JBa BEPHBIX
YTBEPKACHUS. YKaXUTE UX HOMEpA.

1) Yacrora xonebaHmii MMepBOTO MasTHHKA B 2 pa3a OoibIe
YaCTOTHI KOJICOAHUH BTOPOTO MasiTHUKA.

2) MasgTHukH ~ coBepHIalOT  KoJiebaHUsS €  OJMHAKOBOM \
aMIUTATYIOH.

3) Ilepuon koyiebaHU TEPBOTO MasTHHKAa B 2 pa3a Oojblie ()
nepro/ia KojaeOaHuii BTOPOro MasiTHUKA. /

4) I[J'II/IHa HUTHU IEPBOTO MAATHUKA MCHBIIC IJIMHBI HUTHU BTOPOT'O \/ _ \
MasiTHHKaA.

A
~9




5) IlepBbIif MasTHUK COBEpPILACT 3aTyXaloIIUe KOJIeOaHusl.

Yacmo 2.
[IpounTaiiTe TEKCT M BBINOJIHUTE 3aJaHUS

AHaJan3 3ByKa

HpI/I IIOMOIIHN Ha60pOB AKYCTHYCCKHX PC30HATOPOB MOKHO YCTAHOBUTH, KAKMC TOHBI BXOIAT B
COCTaB JaHHOI'O 3BYKa U KaKOBBI UX aMIIJIMTYIBbI. Takoe YCTAaHOBJICHHUE CIICKTpa CJIIO0KHOI'O 3BYKa

HAa3bIBACTCA €0 TapMOHUYCCKUM aHAJIU30M.

PanbIiie aHann3 3ByKa BHITIOJIHSUIICS C TOMOIIBbIO PE30HATOPOB, MPEACTABISIOUINX cO00il mosbie
apsl pa3HOTO pa3Mepa, UMEIOLIUX OTKPBITBIM OTPOCTOK, BCTABIISIEMBINA B YXO, U OTBEPCTHE C
IIPOTUBOIOJIOXKHOW CTOPOHBI. J[71s1 aHanM3a 3ByKa CyIIECTBEHHO, YTO BCAKUN pa3, KOraa B
aHAJIN3UPYEMOM 3BYKE COJIEPIKUTCS TOH, YACTOTa KOTOPOT0 paBHA 4acTOTE PE30HATOPA,
MTOCJIETHU HAYMHAET TPOMKO 3BY4YaTh B 3TOM TOHE.

Taxue crmocoObl aHalJin3a, 0AHAKO, OYCHb HCTOYHBI U KPOIIOTJIUBLI. B HACTOAIICC BPEMA OHU
BBITECHEHBI 3HAUUTENIHLHO OoJiee COBCPHICHHBIMHA, TOYHBIMU U 6I)ICTpI)IMI/I
QJICKTPOAKYCTHYCCKUMH MCTOAaMHU. CyTB HUX CBOJUTCA K TOMY, UTO aKyCTUUYCCKOC KoJieOaHue
CHayalia Hpeo6pa3yeTc51 B DJICKTPHUYCCKOC KoJieOaHHeE C COXPAaHCHUCM TOM XKe (I)OpMBI, a
CJICA0BATCIbHO, UMCIOIICC TOT K€ CIICKTP, a 3aTCM 3TO KoJieOaHKe AHAJIM3UPYCTCA

SJICKTPUYCCKUMH MCTOdaMHU.

OnvH U3 CYIIECTBEHHBIX PE3yJIbTaTOB TAPMOHUYECKOTO aHAJIN3a KacaeTCsl 3BYKOB HaIlIeH peyH.
[To TeMmOpy MBI MOKEM y3HATB TOJIOC YesoBeka. Ho yeM pa3nndarorcst 3ByKOBBIE KOJIeOaHMs,
KOI'Zla OJIMH M TOT K€ YEJIOBEK MOET Ha OJJHOW U TOM K€ HOTE pa3inuHble rnacHele? pyrumu
CJIOBaMU, Y€M PA3IMYAIOTCS B ATHX CIyYasX NEPUOAUUYECKUE KOIeOaHUs BO3/1yXa, BEI3bIBACMbIS
TOJIOCOBBIM armnapaToM TP Pa3HBIX MOJIOKEHUSIX TYO U S3bIKa U U3MEHEHUAX (DOPMBI MOJIOCTH
pran TJIOTKHU? O‘-IeBI/IlIHO, B CIICKTpax riiaCHbIX JOJI>KHBI OBITH KaKHE-TO OCO6€HHOCTI/I,
XapakTepHbIe ISl K&KIO0T0 TIACHOTO 3BYKa, CBEPX T€X 0COOCHHOCTEH, KOTOPHIE CO3Aal0T TeMOP
rojoca JaHHOTO YeJoBeKa. [ apMOHUYECKH aHaIN3 TTIaCHBIX MOATBEPKAAET ITO
MPEIOI0KEHUE, & IMEHHO: TJIACHBIE 3BYKH XapaKTEPU3YIOTCS HATMYHEM B UX CIIEKTpax
obnacreit 00epTOHOB C OOJIBIION aMIUTUTY IO, MPUYEM ITH 00JIACTH JIekKAT JJI KaXKI0H
riIacHoOu BCCTJa HA OAHHUX M TCX KE€ 4aCTOTaX HE3aBUCUMO OT BBLICOTHI ITPOIIETOIO INIaCHOI'O

3ByKa.

6. FapMOHI/I‘-ICCKI/IM AHAJIN30M 3BYKa HA3bIBAIOT

A. YCTAHOBJICHHUEC YUCJIa TOHOB, BXOJAIIUX B COCTAB CJIOXKHOI'O 3BYyKa.
b. YCTAHOBJICHUC YaCTOT U aMIIJIMTYy TOHOB, BXOIAIIUX B COCTAB CJIOXKHOTO 3ByKa

IIpaBUIBHBIN OTBET

1) Tombko A
2) Tonbko b
3) uA,ub
4) au A, vu b



7. Kakoe (huzndeckoe siBI€HUE JISKUT B OCHOBE JIEKTPOAKYCTHUECKOT0 METO[a aHAJIN3a 3ByKa?
1) npeoOpa3oBaHue AEKTPUUECKUX KOJICOAHNH B 3BYKOBBIE

2) pa3noxeHHe 3BYKOBbIX KOJIEOaHUN B CIIEKTP

3) pe3oHaHC

4) npeoOpa3oBaHue 3BYKOBBIX KOJI€OAaHH B 2JIEKTpUUYECKHE

Hoanwii omeem K 3a0anuto 8 0013cen cooepricamep He MOJIbKO Onmeem
Ha 60NPOC, HO U €20 PA36EPHYMOeE, 102UYECKU C6A3AHHOE 000CHO8ANHUE

8. MOXHO J1H, UCIIONIB3YS CHIEKTP 3BYKOBBIX KOJCOAHUN, OTIMYUTH OJIMH TTIACHBIN 3BYK OT
npyroro? OTBET MOSICHUTE.

Yacmo 3.

/Jlna 3a0anun 9 neo6xo00umo 3anucams noaHoe peuieHue, 6K0UaOuee 3anUct KpamKozo
ycnosus 3aoauu (/lano), 3anuce popmyn, npumenenue KOmMopvlx HEOOX00UMO u
00CMAamoyYHO 015 peulenus 3a0auu, a maKxHce MamemamuiecKue npeoodpazo6anus u
pacuémul, npueodaujue K 4ucioeomy omeemy

9. Tenexka ¢ meckoM oOmeit Maccoit 10 kr aABMKeTCS 6€3 TPEHHsI 0 TOPU30HTATBLHOM
MOBEPXHOCTHU CO CKOPOCTHIO 2 M/c. Benen 3a TenekKkoi JeTUT map Maccoii 2 Kr ¢
TOPU30HTAJILHOM CKOpOCThIO 8 M/c. [Tocie monagaHus B Mecok map 3acTpeBaeT B HeM. Kakyro
CKOPOCTh TPU 3TOM IPHOOPETAET TeIeKKA?

3. Cucrema oueHMBaHMs padOTHI.

Yacmo 1.
3a mpaBWIbHBIA OTBET Ha KAXKI0€ U3 3aMaHuil 2-4 cTaBUTCA 110 1 Gamry. DTH 3aJlaHusI CUUTAIOTCS
BBITIOJTHEHHBIMU, BEPHO, €CJTU MPABUIIHLHO yKa3aHbl TpeOyembie 1udpa unu uncio. OTBeT Ha
3amanue 1,5 oneHnBaeTcs 2 OayiaMu, €CJIM BEPHO yKa3aHbI BCE 3JIEMEHTHI OTBeTa, 1 Oamiom,
€CJIM J0MyIIeHa ofHa omroka,) 6ayuIoB, eclii AOMYIIEHO IBe U O0iee OInOKH.

Ne 3apanus KoauuectBo 6aminos
2,3,4 1 Gayn — mpaBUIBHBIA OTBET
0 Ga10B — HEMPABUIILHBINA OTBET
1,5 MaxkcuMainbHOE KOIHYECTBO 0ajIIoB -2

[IpaBunbHO BEIOpaHO OJHO yTBEPKACHHE - 1 Oai
[IpaBubHO BHIOPAHO JBa YTBEpKIEHHS - 2 Oaa

Hroro 7 6amoB

Homep IIpaBWJIbHBIN 0TBET

3aJaHusA 1 BapuanT 2 BapuaHT
1. 132 235

2. 5 2

3. 6,67 6,67




4. A A
5. 14 14
Yacms 2
Ne zamanusa KonnuectBo 0ayuios
6,7 1 Ga — nmpaBWIbHBIN OTBET
0 GanoB — HEMPABUIIBLHBINA OTBET
8 Copep:kanue Kpurepus banbl
IIpencrasieH npaBWIbHBINA OTBET Ha BOIIPOC, U 2
IIPUBENICHO
JocTaTouHoe 000CHOBaHME, HE CoAepKaIlee
OILINOOK.
[IpencrasieH nmpaBWIbHBIN OTBET Ha 1
MTOCTABJICHHBIN BOIIPOC, HO €0
000CHOBaHUE HE SIBJISIETCA JOCTaTOYHBIM, WU B
HEM JIOMTyIIeHa OINOKa.
nim
[IpencraBneHbl KOPPEKTHBIE PACCYXKACHHUS,
MPUBOJSIINE K IPABUIBHOMY OTBETY, HO OTBET
SIBHO HE C()OPMYITHPOBAH
[IpencraBnensl 001IKE pacCyXICHUs, HE 0
OTHOCSIIIHECS K OTBETY Ha MOCTaBJICHHBII BOIPOC.
nim
OTBeT Ha BOMPOC HEBEPEH HE3aBUCHUMO OT TOTO,
YTO PacCyKJICHUS IPABWIHLHBI T HEBEPHBI, WITH
OTCYTCTBYIOT
Umoeo | 2
Bo3MoKHBIH BADHAHT OTBETA
1 BapuanT 2 BapuaHT
JIyivHa BOJIHBI YMEHBIIIAETCS. OTBeT: MOXHO.
[Tpu mpubnmxenun k 6epery OOBbsicHEHUE: TIIACHBIE 3BYKH
riyOMHa OKeaHa YMEHBIIAETCs, | XapaKTepU3yITCs HAINYHEM B
Y BOJIHA 3aMeJIseTCsl. UX CIIeKTpax obnacTeit
Kunernueckas sneprust yactuly | 00€pTOHOB C OOJIBILION
KUJKOCTH, pacnpeenéHHas o | aMIUIUTYI0H, IPUUEM 3TH
BEPTUKAJIH, COCPEOTAUNBACTCS | OOJIACTH JIEKAT JUIS KaXKI0H
BO BCEM MEHbIIIEM CcTONI0e TJIACHOM BCET/ia Ha OJTHUX U TeX
KHUJIKOCTU. BpIcOTa BOJTHBI K€ 4acTOTax HE3aBUCUMO OT
BO3pacTaeT npu NpUOIMKEHNUHU K | BBICOTHI ITPOIETOTO IIaCHOTO
Oepery, rpeOEHb BOJIHBI 3ByKa. Kaxkplii KOHKpETHBII
CTaHOBUTCS BBIILIE U KpyYe. TJIACHBIN 3BYK XapaKTepU3yeTcs
YHUKAJTbHBIM, TOJIBKO €My
pHUCyIeM, HabopoM 00epTOHOB
1 ux ammummtya. [lo Hamnauro
WM OTCYTCTBHIO ATHX
00epTOHOB MOYKHO OTIIMYHTH
OJIMH TJIaCHBIN 3BYK OT JIPYroro
HTtoro 4 Gama




Yacmy 3
Bosmooicnoe pewenue
Bapuanum 1.
JIBa cBuHIOBBIX mapa MaccaMu m; = 100 r 1 m, = 200 r ABMXKYTCSI HABCTpEUy APYT APYTY CO
cKopocTsIMH Vi =4 M/c U v, = 5 M/c. Kakyro KHHETHUECKYIO SHEpTHI0 OyIeT UMEeTh BTOPOIi 11ap
IIOCJIE UX HEYNPYTOro coynapeHus?

3anuieM GpopMyITy JIUIs HAXOKJICHUS KWHETHUECKON SHEPIUHU 1Iapa MOocie COyIapeHHUs:

2
my V-

2

Ex, =

vy +mava = (my +ma )V,
mava —myvy = (my +ma)v,

maVa — MV
e EE—7
my +-m

ma(mavy —myv) )2

2(my +my)?

Ex =

Otsert: 0,4 JIx.
Bapuanm 2.

Tenexka ¢ neckoM ob1eit maccoit 10 kr aBuxkeTcst 0€3 TpeHUs 110 TOPU30HTAIBHOMN
MOBEPXHOCTH CO CKOPOCTHIO 2 M/c. Beren 3a TeneKKoi JIeTUT mmap Maccoit 2 KT ¢
TOPU3OHTAIILHOM CKOpOoCThIO 8 M/c. [loce monaganus B ecok map 3acTpeBaeT B HeM. Kakyro
CKOPOCTb IPU 3TOM MIPUOOpETaEeT TeaekKKa?

HaHpaBI/IM ock Ox 1o HAIpaBJICHUIO ABUXKCHUSA TCIICIKKU. 3akoH COXpPAaHCHUA UMITYJIbCa JJIA
TEJICKKHU U 1Iapa B MPOEKUUIX HA oCh OX 3alUIIEeTCs

My +myy = (M -l—???)‘f'nﬁun;

Mvy + mvy
Vobm — ,
o M+m

10-242-8

Vobu, = T10+2 3 (m/c).

OtgerT: 3 m/c.
Kpurepuu oneHuBaHus 3aJaHNI ¢ PA3BEPHYTHIM OTBETOM.

Ne 3apanus KomuecTBo

0aIoB
[IpuBeneHo NONHOE MPABUIILHOE PEUIEHUE, BKIIOYAOLIEE CIAEAYIOIINE 3
3JIEMEHTHI:

1) BepHO 3amMcaHo KpaTKoe yCJIOBHE 3a1a4H;
2) 3anucaHbl ypaBHEeHUs U HOPMYIIbI, MPUMEHEHHE KOTOPHIX HEOOXOANMO U




JOCTATOYHO JUIsl PEIICHUS 33]IJa4H BEIOPAHHBIM CITIOCOOOM ;

3) BBITIOJTHEHBI HEOOXOAMMBIE MaTEeMAaTHUYECKUE TIPEOOpa30BaHNUS

Y pacy€Thl, MPUBOASIINE K TPABIILHOMY YHCIOBOMY OTBETY, U TIPEJCTABICH
otBeT. [Ipu 3TOM JOMyCKaeTCs pemeHne «Io YacTsM» (C IPOMEKYTOTHBIMH
BBIYUCIICHUSIMU )

I[TpaBuiibHO 3amucanbl HEOOXOAUMBIE (POPMYJIBI, IIPOBEICHBI BEIYUCICHUS, U
MOJTyYeH OTBET (BEpHBIN MM HEBEPHBI), HO JIOMYyIIeHa OIMOKa B 3aIHCH
KPaTKOT0 yCJIOBHs WM TiepeBo/ie enunull B CU.

N

[IpencraBieHo MPaBHIbHOE PEIICHUE TOJIBKO B 00IIEM BUJIE, 0€3 KaKHX-
A100 YHCIIOBBIX PACYETOB.

NI

3anucanbl ypaBHEHUS U (POPMYJIbI, IPUMEHEHUE KOTOPBIX HEOOXOAUMO U
JOCTaTOYHO ISl PELICHHS 3a/1a4¥l BEIOPAHHBIM CII0COOOM, HO B
MaTEMAaTHYCCKHUX HpeO6pa3OBaHI/ISIX WJIM BBIYMCJICHHMAX JONYIICHA omnoOKa

3anucaHbl U UCIIOJIB30BaHbI HE BCE UCXOAHBIE (POPMYITBI, HEOOXOUMBIE
JUISL pEUIEHU 3a1a4 K.

nJIn

3anucaHbl Bce UCXOHBIC (DOPMYIIBI, HO B OJTHOM M3 HUX JIOMYIICHA ONIMOKA

Bce ciydan pemenus, KOTOpble HE COOTBETCTBYIOT
BBIIICYKa3aHHBIM KPUTEPUSIM BbICTABJIEHUS OLEHOK B 1, 2, 3 Gamna

Maxcumanvuviu bain

MakcumanbHbIN 0amt 3a padoty-14.
[TepeBo 6amIOB K MATHOATTBHON OTMETKE:

12-14 «5»
9-11 «»
6-8 «3»

Meusiie 6 «2»
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