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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).



COIAEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUPA.

®dusrka — Hayka O mnpupoje. SABieHuss Opupoabl (IEMEHTHI COAEp KaHUs,
BKJIIOYAIOIINE MEXIpeAMETHbIE CBsA3M). Dusznueckue SBICHUS: MEXaHUYECKUE,
TEIUTIOBBIE, JJIIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeNWYUHBL. PasmepHOCTh. ENWMHUILIBI (U3NYECKHX BEIUYMH.
Wsmepenne ¢usmuecknx BenuuuH. OTtanonbl. Pusnueckue npubopsl. llena
nenenus. Ilorpemnocts usmepenuit. [IpaBuna 6e3omacHoro Tpyaa mpu padorte ¢
nabopaTopHbIM o0OopyaoBaHueM. MexayHaponHas cucrema eaunuil. IlepeBoj
BHECHUCTEMHBIX €MHUI B enuHuLbl CH.

Kak ¢usnka u npyrue ecTeCTBEHHbIE HAYKH H3y4JaroT nmpupoay. EcrecTBeHHO-
HAyYHBI METOJ] TIO3HAHUS: HAONIOJEHWE, TOCTAHOBKA HAYYHOTO BOIpPOCaA,
BBIJIBUKEHUE TUIIOTE3, OKCIEPUMEHT 110 TMPOBEpKE THUIOTE3, OObSICHEHHE
HaOoaemMoro siBieHus. Onucanue GU3nuecKux sIBICHUM ¢ TOMOIIBIO MOJICIICH.

Hemoncmpayuu.

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

dusnueckre TPUOOPHI U Tpolieaypa MNPSIMBIX H3MEPEHHM aHalOTOBBIM U
(G POBBIM PUOOPOM.

Jlabopamopnsie pabomel u onvimol.

OnpenenenHue UEHBI JISJICHUS MIKaIbl U3MEPUTEIHLHOTO Tprbdopa.

N3mepenue pacCToOsIHUN.

N3mepenune mnomany U o0bEMa. MeTo maneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUJIKOCTU U TBEPIOTO TEA.

Onpenenenune pa3MepoB MabIX TeJl. MeToa psiioB.

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

Paznen 2. IlepBoHayasibHbIEe CBEIeHUS 0 CTPOEHUM BellecTBA.

Crpoenue BeniecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U MacChl. OTBITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHUE BEILIECTBA.

JBmwxxenne yactul BemlecTBa. CBs3b CKOPOCTH JIBUKEHUS YaCTHUI[ C
temneparypoil. bpoyHoBckoe nBwkenue. Juddysus. BzaumonaeicTBue vacTtuil
BEIIECTBA: MPUTSHKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUS BEIIECTBA: CTPOEHUE Ta30B, KUAKOCTENM U TBEPIBIX
(KpUCTAITUYECKUX) Tell. B3auMOCBsI3b MeEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX



arperaTHbIX COCTOSHUSIX U UX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpayuu.

Halnronenne OpoyHOBCKOTO ABUKEHUS.

Habmonenne nuddysun.

HabGmronenue sBieHnii, 0ObICHAIOMMXCA TPUTSHKEHUEM UM OTTAIKWBAHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnwie pabomuol u onvimol.

Orenka quaMeTpa aToMa METOAOM PSIOB (C UCTIONBb30BaHueM (hoTorpaduii).

OneITHl IO HAOJIOJIEHUIO TEIIJIOBOTO PACHIUPEHHUS Ta30B.

OMBITE O OOHAPYKEHUIO JEUCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMeEpHOE W
HepaBHOMEpHOE JBIKeHHe. CBOOOJHOE MaJeHHe KaK MpUMEpP HEPAaBHOMEPHOTO
nBrxeHus: ten. CkopocTh. CpelHsisi CKOPOCTh IMPU HEPABHOMEPHOM JBUKECHUMU.
Pacuér nmyTu v BpeMeHU JBUKEHUS.

['paduku 3aBUCMMOCTEH BEJNMYWH, OMKCHIBAIONIMX JBIKeHHe. OOmme
MOHATUS 00 OTHOCUTENBHOCTH JABWXKEeHUs. CIOXXEHHEe CKOpOCTeH Ui Ted,
JBYKYIIUXCS MApAJUICIIBHO.

SlBnenue wHepHuu. 3aKOH HWHEpUUH. B3auMOJENCTBHE TEN Kak NPUYMHA
W3MEHEHUs CKOPOCTM JABWKEHUSA Tell. Macca Kak Mepa MHEPTHOCTHM Tela B
MOCTynaTeabHOM JBWKEeHUU. [lnotHocTh BemectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemiectBa. CMecH U CIUIaBHI.
[loBepxHOCTHAs U TMHEWHAS TIIIOTHOCTb.

Cuila Kak XapakTepucTUKa B3aumojaeicTBus Teia. Cuiia ynpyrocTd M 3aKOH
I'yka. M3mepenne cuiibl C MOMOIIBIO IUHAMOMETpA. SIBJIEHHE TATOTEHUSI U CUJia
TskecTd. CHlla TSHKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANIPABJICHHBIX IO OJHOM mpsiMou. PaBHonelcTByromas cui. Cuia TpeHuUs.
TpeHne CKONbXEHHSI W TPEHUE IMOKOs, BI3KOE TpeHue. TpeHue B NpUpoae U
TEXHUKE.

Hemoncmpayuu.

HaOmnroienrie MexaHu4eCcKoro IBUKEHUS Tena.

N3mepenune cKkOpoCTH MPSMOJIIMHENHOTO JBUKECHUS.

HaGmronenue siBjeHUST HTHEPILIMH.

HaOmronenne naMeHeHus CKOpOCTH MPU B3aUMOJICUCTBUU TeJ.

CpaBHEeHHE MACC IO B3aUMOJICCTBUIO TEI.

CrnoxxeHue cuJil, HallpaBJIEHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnwie pabomul u onvimol.



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

Onpenenenue cpeaHel CKOPOCTH CKOJIBKEHHUS OpycKa WM IIapuKa IIo
HAKJIOHHOU TIJIOCKOCTH.

Onpenenenue IIOTHOCTH TBEPIOTO TENA.

OneIThl, JIEMOHCTPHUPYIOIIME 3aBUCHUMOCTb pacTsDKeHHs (nedopmariim)
MPY>KUHBI OT MPUII0KEHHOMN CHIIBI.

OnBbITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHUJIbI TPEHHSI CKOJIBKEHUS OT CHJIBI
JIABJICHHS M XapaKTepa CONPHUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJ, dKHUAKOCTEN U ra3oB.

Jasnenue. Cuna naBiaenusi. CnocoObl yMEHbIIEHUS U YBETUYCHUS JaBICHUS.
JlaBnenue raza. 3aBUCUMOCTbD JaBJIeHUs ra3a oT 00bEMa 1 Temnepatypsl. [lepegaua
JaBJICHUs] TBEPABIMU TElaMHU, JKHIKOCTIMU U ra3amu. 3akoH [lackams.
[THeBMaTHUYECKUE MAILVHBI.

3aBUCUMOCTh  JaBJEHUS  JKUJAKOCTH  OT  TNIYOMHBI  TIOTPYXKEHUS.
I'mppocrarnueckuii  mapagokc. CooOwmaromuecs cocyapl. [ 'uapaBiandeckue
MeXaHU3Mbl. Vcronb30BaHME BBICOKUX JABJICHHN B COBPEMEHHBIX TEXHOJIOTHSIX.
YCcTporCcTBO BOAOIIPOBOIA.

AtMocdepa 3emunn u atmocepHoe naBieHue. [IpuuuHbI CyliecTBOBaHUS
Bo3aywHOM oOonouku 3emiu. OnweiT Toppuuennu. M3mepenune armocdepHOro
JaBJeHUs. 3aBUCUMOCTh aTMOC(EPHOTO aBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI.
[Tpubops! 1151 U13MepeHust aTMOCHEPHOTO JTaBJICHUS.

JlelicTBHE KUAKOCTU M ra3a Ha IOrpyKEHHOE B HUX TeJIO. BriTankusaronas
(apxumenoBa) cuia. 3aKoH Apxumesa. Y clioBUe€ BOZHUKHOBEHUS BHITAJKUBAIOIICH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BoznyxomiaBanue.

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 BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue miaBaHus TEN: IJIABAHUE WJIM MOTPY’KEHHUE TEI B 3aBUCUMOCTH OT
COOTHOILIEHHSI INIOTHOCTEN TeJa U KUJIKOCTH.

Jlabopamopnwie pabomul u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMaA MOTPYXKEHHOU B
AKUJKOCTh YaCTH TEJa.

OrnpeneneHne BBITATKUBAIOIIECH CUJIBI, IEMCTBYIOLIEH HA TEJIO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOIIECH CHJIBI, ICMCTBYIONIEH HA TEJIO B
KUJKOCTH, OT MACChI TeJa.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOIICH  CHJIBI,
JIEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT 00BEMA MOTPYKEHHON B JKUJIKOCTh YacTH
T€JIa U OT INIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKU U OINPEIEICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zneun S. PaboTra 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTa JjIsi CUJI, HAPABIEHHBIX BAOJIbL JUHUHU TIEPEMEIICHHUS.
MOIITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TIOJHUCHACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuiio
MomeHTOB. [IpuMeHeHune mpaBuiIa paBHOBECHsS pblyara K OJOKy. «3050TO€
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocThie MexaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas odHeprus. KuHeTnueckas © NOTEHUHMANIbHAs JOHEPIUS.
[IpeBpailieHre 0OTHOTO BUJ1a MEXaHUYECKOW SHEPTUHU B IPYTroi. 3aKOH COXPAHEHHUS U
MIPEBPALLECHUS SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

HccnenoBanre ycioBUil paBHOBECHS pblyara.

N3mepenne KII/] HaKJIIOHHOM MJIOCKOCTH.

N3yuenue npaBuia psluara Jjisi OJABHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenune K111 moaBmKHOTO 1 HETIOABHXKHOTO OJIOKA.

Omnpenenenue padOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
IMOJBMYKHOI'O OJIOKA.

N3ydeHne 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUH.

8 KVIACC

Pa3nea 6. TenioBLIe ABJI€HUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUH CTPOCHHUS
BelecTBa. Macca W pa3Mepbl aTOMOB M MoJeKyd. ONbIThI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPHH.



Mogenu TBEPIOro, KHUJAKOTO M Ta3000pa3HOr0 COCTOSIHMM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. ['pageH — HOBBIM Marepuan sl HOBBIX
TEXHOJOTUNA. TEXHOJOTMU TOJIyYeHHs] HCKYCCTBEHHBIX anma3oB. OObscHeHUE
CBOMCTB I'a30B, )KMAKOCTEN M TBEPIBIX TEJI HA OCHOBE IOJOKECHUN MOJIEKYIAPHO-
KUHETHYECKOW Teopuu. [I0BEpXHOCTHOE HATSIKEHHE, CMAUYMBAHUE, KANTUIUISPHBIC
ABJEHUS. TEIIOBOE pacHIMpEeHUE W CXKaThe. 3aBUCUMOCTh JABJICHHS Ta3a OT
00BEMa, TEMIIEPATYPHI.

Temneparypa. CBs3p TeMmepaTypbl CO CPEOHEW KWHETUYECKOU SHEPrueu
TEIUIOBOTO JIBUKEHHUS YacCTHUILl. TeMIIepaTypHbIC IKAJIbI.

Buyrtpennsis  sHeprus. CnocoObl U3MEHEHHS BHYTPEHHEW SHEPTUH:
TeIUIonepeava u coBepiieHue padboTsl. Buasl Temionepenayu: TemaIonpoBOAHOCTD,
KOHBEKLHS, WU3JIydeHHe. Buasl Ttemonepenayn B OPUPOAE U TEXHHKE.
HeobpaTuMoCTh TETUIOBBIX MPOIIECCOB.

KonudectBo TemnoTsl. YenbHas TEIUIOEMKOCTh BellecTBa. TermiooOMeH H
TersIoBoe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TeraoBoro OanaHca.

[InaBieHrE U OTBEPAECBAHNE KPUCTALUIMYECKUX BEUIECTB. Y IEJIbHAs TEIUIOTA
miaBieHus. IlapooOpazopanue n koHaeHcanusa. Mcnaperaune. Kunenue. Y nenbHas
TEeII0Ta NapooOpazoBaHusi. 3aBUCUMOCTH TEMIIEPATYPhl KUTIEHHS OT aTMOC(EPHOTO
naBijeHus. HachlleHHBIN 1 HEHACBILIECHHBIN T1ap. BiaxHOCTh BO3AyXa.

DHeprus TOIUIMBA. Y I€JIbHAS TEIUIOTA CTOPAHUSL.

[Tpunnuner pabotsl TeroBbeix aBurateneit. KIIJ TeruioBoro nBurartesns.
TennoBele BUraTelld W 3alIUTA OKPYXarollel cpenapl. TemioBble MOTEPU B
TEITIOCETSX.

3aKOH COXpPaHEHUs W MPEBPALICHHS YHEPIMU B MEXAHWYECKHUX W TEIUTOBBIX
Iporeccax.

Hemoncmpayuu.

HaOGmronenre 6poyHOBCKOTO ABUKEHUSI.

HaGmonenue nuddysun.

HaOnronenne sBIEHHII TOBEPXHOCTHOTO HATSKEHHS, CMAyuBaHUS U
KaWUIPHBIX SIBIICHUM.

HaGnrogenue TemioBoro paciiupeHus Tem.

W3meHeHne naBlieHHs ra3a MpU M3MEHEHHMH O00bEMa M HarpeBaHUU WIH
OXJIAXKICHUU.

[IpaBuiia U3MepeHUs TEMIIEPATYPBI.

Bubl Teronepenaum.

OxJaxaeHue Npyu COBEPIICHUH padOTBHI.

HarpeBanue npu coBepiieHr# padOThl BHEITHUMHU CHUIIAMH.

CpaBHeHUE TEINTOEMKOCTEN pa3IMYHbIX BEILIECTB.

HaOmaronenne kuneuus.



HaOnronenrie nocTostHCTBA TeMIEPaTyphl IPH TUIABICHUU.

Moenu TEeIIOBBIX JABUTaTEJIEH.

Jlabopamopnwie pabomel u onvimol.

OnbITEI IO OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TPUTSAKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAIIOB IOBAPEHHOM COJIM WJIK caxapa.

N3mepeHne TeMiieparypsl py MOMOIIH KUIKOCTHOTO TEPMOMETPA U JaTYUKA
TeMIIepaTyphl.

OnbITel 1O HAOMIOJAEHUIO TEMJIOBOIO PACHIMPEHUs Ta30B, XKUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiIeHUs BO3yXa B OaJIOHE IINPHUIIA.

WccnenoBanre 3aBUCMMOCTH JIaBJICHUS BO3JyXa OT €ro oo0bémMa u
TEMIIEPaTypHl.

IIpoBepka rMNOTE3bl JIMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIEPATyPHhI.

HaOmronenne wu3MeHEHUsT BHYTPEHHEH DJHEpruM Tejla B  pe3yJibTare
Teronepeaayu U paboThl BHEIIHUX CHUJI.

WccnenoBanue siBIEHUS TEIUIOOOMEHA MTPU CMETIIUBAHUH XOJIOHON U Topsueit
BOJIBL.

OrnpenenieHue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJAOU MPHU TEIJIO0OMEHE C
HarpeTbIM METAJUTNYECKUM LIUIUHIPOM.

Ornpenenenne MOITHOCTH TEIUIOBBIX MOTEPH (3aKkoH HeroToHa-Puxmana).

Onpenenenue yaelnbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Onpenenenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Omnpenenenue yaelbHON TEIIOTHI TUIaBICHUS JIb/A.

Paznen 7. djaekTpuyecKkue U MATHUTHbIE SIBJICHMS.

OnexkTpuzauus Ten. [[Ba poma 3JIeKTpUUECKHX 3apsfoB. B3aumopeinctBue
3apsUKEHHBIX Tell. 3aKoH Kynona.

Onektpuueckoe mnojie. Hanpsok€HHOCTh 3nekTpudeckoro mnoiia. [IpuHuun
CYTEPITO3ULIUU IIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsgoB. DIEMEHTAPHBIA SJIEKTPUUECKUN 3apsil.
Crpoenne aroma. IIpoBOAHWKHM, [HUAJIEKTPUKKM W TOJYNPOBOJHUKHU. 3AKOH
COXPAHEHHUS ANEKTPUUECKOTO 3apsiaa.

ONEKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUYECKOTO TOKA.
M CTOYHUKM TIOCTOSSHHOTO TOKa. JIeHWCTBUS SJIEKTPUYECKOrOo ToKa (TEIJIOBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B METAJIJIAX, )KUAKOCTSAX U ra3ax.

OnekTtpuueckas 1enb. Cuiia Toka. DIEKTPUIECKOe HanpsiKeHne. AMIIEpMETP
Y BOJITMETP B LIENU NOCTOSIHHOTO TOKa. COMPOTUBIEHNE MTPOBOAHUKA. Y IEIBHOE
CONPOTHUBIICHUE BellecTBa. 3akoH Oma st ydacTtka nenu. IlocnenoBarensHoe u



napajuielibHoe coeAuHeHrne TpoBOoAHUKOB. J/[C B L€y MOCTOSSHHOTO TOKA. 3aKOH
Oma nmns nonuou nenu. [lpaBuna Kupxroga. Pacuér mpocThIX AlIEKTPHUUECKUX
uenen. HemmHelHble 371EMEHTHI.

Pabota W MOLIHOCTH 3JEKTPUYECKOrOo ToKa. 3akoH Jxkoyms-Jlenna.
DnexkTpudecKre Menu U MOTPEOUTENH MIEKTPUIECKoil sHeprun B ObITy. KopoTkoe
3aMBbIKaHHUE.

[TocTosiHHBIE MarHUTHL. B3anMOIEUCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
noje. MarauTHoe moJjie 3€eMJIM W €ro 3HadyeHue i Ku3Hu Ha 3emiie. OmbIT
Opcrena. MarHutHoe moje anekrpuyeckoro Toka. OnbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHHKE. [elicTBE MAarHUTHOIO MOJISl HA IPOBOJHUK C TOKOM.
Cuna AmMnepa u onpenesieHue €€ HalpaBJIeHUsA. JJIEKTPOJABUTaTeNIb MOCTOSSHHOTO
TOKa. lcnosib30BaHME 3SIJIEKTPOJBUIATENIE B TEXHUYECKMX YCTPOMCTBAX M Ha
TPaHCHIOPTE.

OnbiTel @apajnes. SIBieHre 3IeKTpoMarHuTHON uHaykiuu. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0b1 NOJIyYEHUS ANEKTPUYECKOU DHEPIUH.
DONEKTPOCTAHIIMM Ha BO300OHOBIISIEMBIX MCTOYHUKAX SHEPrUU. IKOJIOTHYECKUE
POOIEMBbI SHEPTETUKH. TOTIMBHBIE SJIEMEHTHI U SJICKTPOMOOHITH.

Hemoncmpayuu.

DJeKTpur3alus Tel.

JIBa poJia 3JIEKTPUUYECKHUX 3apsS0B U B3AMMOJCUCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOIIA.

DNeKTpOoCcTaTUYECKast UHIYKIUSI.

3aKOH COXPAHEHUS JICKTPUUECKHUX 3aPsJIOB.

MogenvpoBaHue CHIOBBIX JHWHHM 3JIEKTPUYECKOTO TMOJA C IMOMOIIBIO
OyMa>KHBIX CYJITaHOB.

[IpoBOAHUKH U TUDIIEKTPUKH.

HcTouHMKHM TOCTOSIHHOTO TOKA.

JIericTBUSA DNEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIepMETPOM.

N3Mepenune 31eKTpUYECKOro HANPSIAKEHNS BOJTbTMETPOM.

PeocraTr u MarazuH cCOnpOTUBIICHUM.

B3anmojelicTBUE MOCTOSTHHBIX MAarHUTOB.

MoaenvpoBaHue HEBO3MOKHOCTH Pa3AEICHUS TTOJIOCOB MarHuTa.

MoaenvpoBaHue MarHUTHBIX MOJEN MOCTOSIHHBIX MAarHUTOB.

OmneIT Dpcrena.

MarHuTtHoOE 1ojie ToKa. DJIEKTPOMAarHHmT.

JlencTBrMEe MarHUTHOTO TI0JIA HA MPOBOJHUK C TOKOM.



DNEeKTpOJBUraTelb MOCTOSHHOTO TOKA.

OnbiTel @apajes.

DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomuol u onvimol.

OneiTel 10 HAOMIONEHUIO DSJIEKTPU3AIMKM TEJl TPH COMPUKOCHOBEHUU U
WHAYKIEH.

HUccnenoBanue JEUCTBUS DJIEKTPUYECKOTO TIOJA HA NPOBOJHUKUA U
JIUBJIEKTPUKHU.

COopka ¥ HCTIBITAHUE AIIEKTPUUECKON IEMH MTOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIEr0 YEPE3 PESUCTOP, OT
HaIpPsDKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OMNBITHI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPUUECKOTO COMPOTUBIICHUS
MIPOBOJHMUKA OT €ro JIJIMHBI, IUIOIIAIM TONEPEYHOT0 CEYEHU U MaTepHaa.

Ornpenenenue yaelbHOr0 CONPOTUBICHUS TPOBOAHUKA.

[IpoBepka TmpaBWJia CJIOXKEHHUS HANpPsDKEHUA TIPU  MOCTIE0BATEILHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia Mg CWIbl TOKa MPU NapaUIebHOM COECIMHEHUU
PE3UCTOPOB.

Onpenenenune /1C 1 BHYTPEHHETO CONPOTUBICHUSI UCTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BrinoHEHHS 3aK0Ha OMa 7151 TTOJTHOM LIeTH.

N3yuyeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX SJIEMEHTOB (JIaMIIbI
HaKaJMBaHUsI WIH MOJYITPOBOJHUKOBOIO IMO/IA).

Omnpenenenue padoThl ANEKTPUUECKOTO TOKA, UAYIIETO YePe3 PE3UCTOP.

OrnpeneneHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue KII/I narpeBaTens.

HccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TOCTOSTHHBIX MarHUTOB.

N3ydeHrie MAarHUTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPU UX OOBEIUHEHUH U
pa3/ieICeHHH.

HccnenoBanne NeMCTBUA SJIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENKY.

OMBITHI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CWJIbI M HAMNpaBJI€HUS TOKAa B KATYIIKE M OT HAJIUYMS
(OTCYTCTBUS) CEpPICUHHKA B KaTYIIIKE.

N3yueHne neicTBUS MarHUTHOTO MOJISI HA IPOBOJIHHUK C TOKOM.

KonctpyupoBanue u uzydeHue paboThl JJICKTPOABUTATENS.

N3mepenue KII/ anekTpoaBUraTeibHON yCTAHOBKH.

OneITBl 1O  HKCCIEIOBAHHUIO  SIBJICHUS DJIEKTPOMArHUTHOW HWHAYKIUU:
MCCIIEJOBAHUE N3MEHEHU I 3HAUEHUS U HAIIPABIICHUS! MHIYKIIMOHHOTO TOKA.

9 KVIACC



Pasznes 8. Mexanuveckue siBJIeHUsI.

Mexanudeckoe aBwxkeHHEe. MarepuanbHas Touka. CrmocoObl ONMUCaHUS
MEXaHUYECKOTO JBMXCHUS: TaOIWYHBINA, rpadudeckuii, aHamuTuyeckuin. Cucrema
orcu€ta. OTHOCUTENBHOCTh MEXaHUYECKOTO JIBUKEHUS.

BekTopHbie BEJIMUMHBI, ONEpAIIMU C BEKTOPaMH, IPOEKIMH BeKTopa. Pannyc-
BEKTOpP MAaTEpHAJIbHOM TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpsIMOJIMHENHOE IBMkeHne. HepaBHOMepHOE NpsiMOJIMHENHOE BH>KeHUE. CpeaHsis
Y MTHOBEHHAsI CKOPOCTb TEJIA IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJUHEWHOE JBUXKEHHE. Y CKOPEHHUE
cBoOOoHOrO naaeHus. OnbIThl ["anumnes.

['padrueckas mHTEpHIpeTaIlis YCKOPEHUS, CKOPOCTH, TMPOUIEHHOTO MyTH H
nepEMELIEHUS 1JIs1 PSAMOJIMHEUHOTO JIBUKEHUS.

J{BroxkeHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

JBrmKeHHE 10 OKPY>KHOCTHU. JIMHEHHAst CKOPOCTh, YII0Basi CKOPOCTh, MIEPUOJ
¥ 9acTOTa OOpaIlleHUs MPU PABHOMEPHOM JBMXEHHUH IO OKpY)HOCTH. CKOPOCTD H
YCKOPEHHUE MPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cuiibl. PaBHOZEHICTBYIOIIIAs CUIIA.

IlepBoiii 3axk0H Hprorona. Bropoi 3akon Herorona. Tpernii 3axkon HeroToHa.
[IpuHIMII CYyTIEpHO3ULIMU CHUJL.

Cuia ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TpeHUS CKOJIbKEHUS, Crjla
TpPEHUS MOKOsI, Ipyrue Bu bl TpeHus. Koaduiuuent tpenus.

JIBUKEHHE TEN MO OKPYKHOCTH MO/ IEICTBUEM HECKOJBKUX CHJL.

3akon bepHyinu u noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETAaTENIbHbIC
anmapaTtbl, CyJa Ha TMOJBOJHBIX KpbUIbAX, AaHTUKPBUIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BM)KeHUE 1oe3/1a Ha MarHUTHOM MOJTyIIKeE.

Cuiia TSXKECTM W 3aKOH BCEMHUPHOTO TATOTEHUA. J[BUXKEHHE Tel BOKPYT
IpaBUTAlMOHHOTO I1IeHTpa (B ToM uwuciie IuiaHeT Bokpyr Comnnua). Ilepsas
KOCMHUECKas CKOpocTb. HeBecOMOCTh U neperpys3KkH.

PaBHOBecue marepuanbHON TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TeJa C 3aKPEIVIEHHON OChI0 BpamieHusi. MoOMeHT cuibl. LleHTp TskecTH.

Nmnynbc Tena. MI3Menenne nmnynbsca. UMmyibe CUsibl. YIpyroe u Heynpyroe
B3aUMOJEHCTBHE. 3aKOHbl HM3MEHEHMS W COXPAaHEHHUS HUMILyJbca. PeakTuBHOE
JIBIDKCHHUE.

Mexanndeckass pabota W MOIIHOCTh. PaGoTa Cull TSKECTH, YNPYTOCTH,
TpeHusi. CBs3b dHEeprun U padoThl. [loTeHIManbpHas SHEpTHs Tena, MOAHITOTO Haj
NOBEPXHOCTHIO 3eMiM. [loTeHIIManbHast 3HEPTUsl CHKATOM NPy UHbI. KuHeTHUEeCKast
sHeprud. Teopema O KMHETUYECKOW DHEPruu. 3aKOH W3MEHEHHUS U COXPaHCHUS
MEXaHHYECKON IHEPTHH.

Hemoncmpayuu.



HaOnroieHre MeXaHU4YeCKOTO JBHXKEHHUSI Tella OTHOCUTEIbHO Ppa3HbIX Tell
OoTCU€Ta.

CpaBHeHUE TyTeH W TPACKTOPUM JBHXKEHHUS OJHOTO M TOTO XKe Teja
OTHOCHUTEJILHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKopoCTH U YCKOPEHUS NPSIMOJIMHEHOTO JBUKECHMUS.

HccnenoBanre Npru3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaOmronenne aBuXeHust Telia Mo OKpyKHOCTH.

HaOnronenrie MeXaHMUYECKUX SBJICHUM, MPOUCXOMSIINX B CHUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa QUBUKH.

HaGmronenne paBHoBecHs TeJl, CBOOOTHOTO MajeHus, KoJieOaHHUsI MasiTHUKA B
MHEPILUATIbHBIX CUCTEMAaX KaK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JEUCTBYIOIIEH HA HETO CUJIBL.

HabGmronenue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEN.

N3meHeHue Beca Tea Mpu YCKOPEHHOM JBHYKEHUH.

[lepenaya umIryabca mpy B3auMOJEHCTBUM TEI.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOICHCTBHUH TEII.

CoxpaHeHue UMITyJIbca MpU a0COIIOTHO HEYIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMMyJibca MPU YIPyTroM B3aUMOJICUCTBUMU.

HaOnronenne peakTUBHOTO JBUKEHUS.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM IMa/ICHUH.

CoxpaHeHue SHEepruu Npu ABUKEHUH Tella MOJ ACMCTBUEM IPYKUHBI.

Jlabopamopnwie pabomel u onvimol.

KoncTtpyupoBanue TtpakTa Jyisi pa3roHa W JajbHEWIEr0 pPaBHOMEPHOIO
JIBH>KCHUS IIAPUKA U TETIEHKKH.

Omnpenenenue cpeHeN CKOPOCTH CKOJIbKEHUS OpyCKa WIIH JIBUYKEHUS IIaprKa
110 HAKJIOHHOM TNIOCKOCTH.

OnpeneneHue YCKOpPEHHUsI Tela MPU PABHOYCKOPEHHOM JBUXKEHHHM IO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JIBIDKEHUU 0€3 HauallbHOW 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.

UccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHMSI CKOJBXEHUS OT  CHJIBI
HOPMAaJIbLHOTO JaBJICHUS.

Omnpenencaue kodphuImeHTa TPEHUS CKOJIbKCHHS.

Onpenenenue KECTKOCTH MPYKUHBI.



HccnenoBanne 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BOSHUKAOWIEH B IIPYKUHE, OT
cTerneHu aeopMaluy npy>KUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS NIPU PAaBHOMEPHOM JIBMIKEHUU Teja Io
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenne pabOTHl CHJIBI  YNPYrOCTH TpU  TMOABEME Tpy3a C
MCIIOJIb30BAaHUEM HEMOJABMYKHOTO U MOABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Ko1e0aHus U BOJIHBI.

KonebarenpHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOaHUI: TTepro,
4acToTa, aMIUIMTyJa. [apMoHMYeckue KoneOanus. 3aTyxawmue KoJeOaHus.
Boinyxnennsie konebanus. Pesonanc.

Marematuueckui ¥ NPYKUHHBIA MasTHUKU. IIpeBpaiieHue sHeprum Ipu
KOJI€0ATEeIbHOM JABUKEHUU.

Mexannueckue BOJHBI. [IpomonbHble W momnepeuyHble BOJHBL. (CBOICTBa
MEXaHUYEeCKUX BOJIH: HHTepepeHuus u qudpakuus. J[JTmHa BOJTHBI U CKOPOCTD €€
pacnpocTpaHeHuss. MexaHM4YeCKHUE BOJIHbI B TBEPAOM TEJE, CEUCMUYECKHUE BOJIHBI.

3ByK. Pacnipoctpanenue u oTrpakeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTa
ToHa. Peszonanc B akyctuke. WMubpasByk u ynbTpasByk. Vcmomb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSAX.

Hemoncmpayuu.

HaGnronenne koneOaHuid Ten MOA JEWCTBHEM CHIIBI TSKECTH U CHIIBI
YIIPYTOCTH.

HabGmronenue kosnebanuii rpy3a Ha HUTH U Ha Py KUHE.

HaOmronenre BeIHYKICHHBIX KOJIe0aHUM U pe30HaHca.

Pacnpoctpanenne npo0JibHBIX U MONEPEYHBIX BOJH (HA MOJEIHN).

Hab6mronenune natepdepennnu u qudpakiin BOJIH Ha TOBEPXHOCTH BO/IBI.

HaGmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTUYECKHI pE30HAHC.

Jlabopamopnwie pabomuol u onvimol.

OmnpeneneHne 4acTOThI U MEPUO/Ia KoJIeOaHUN MAaTEMATHIECKOTO MasTHUKA.

Omnpenenenue 4acTOTh U NMEPUOIa KOJIeOaHUM NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIEpUOIa KOJeOaHUW rpy3a HA HUTHU OT JJIUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHOJIa KOJICOaHUM MPYKMHHOTO MasiTHUKA OT
Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MepuoAa KoyeOaHUW rpy3a, MOJBELIEHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnbITHI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH TIEPHOJIa KOJIeOaHUH MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOJHOTO MaieHHUs.



Paznes 10. D1eKTpOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHbI.

DNEeKTPOMArHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
3JEKTpOMAarHuTHBIX BOJH. I[llkama 3neKkTpoMarHUTHBIX BOJIH. lcmosib3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBsi3U. Pagmonokamusa. KocMuueckas CBs3b.

OnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BonHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U 1udpakiius.

Hemoncmpayuu.

CBONCTBA 3JIEKTPOMArHUTHBIX BOJIH.

WNurtepdepenius u nudpaxius cBera.

Jlabopamopnwie pabomel u onvimol.

N3ydeHne CBOMCTB 2JIGKTPOMArHUTHBIX BOJIH C TOMOIIBbIO MOOHIBLHOTO
TenedoHa.

[IpoBenenre OMBITOB MO HAOIIOACHUIO HHTEPPEPEHITNH U TU(PAKIINH CBETA.

Pa3gen 11. CBeToBbI€ fIBJIEHHUS.

JlyyeBass Mojenbp cBeTa W TreOMETpUYecKass ONTHhKa. MICTOuHUKM cBera.
[IpssmonuHelHOe pacnpocTpaneHne cBeta. 3armenus Connna u JIynsl. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpakeHus cBeta. [locTpoeHue n3o0pakeHU,
c(hOpMHUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3aKOH npesoMiieHHs cBeTa. [loHOoe oTpakeHue cBera.
Hcnonb30BaHre MOJHOTO OTPAKEHUS B ONITHYECKUX CBETOBOAAX, ONTOBOJIOKOHHAS
CBA3b.

Jlunza, xom nydyern B JuH3e. Dopmyna TOHKOM JuH3BL llocTpoeHue
M300paKeHU, CPOPMUPOBAHHBIX TOHKOW JMH30M. OnTHyeckas cucTema
¢doToanmapata, MHUKpOCKONa M Teneckona. [ya3, kak onTUYecKas CcHCTeMa.
bim30pyKkoCTh ¥ JaTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crnekrp. Onbitel HeloTona. Cnokenwue
CIIEKTpaJbHBIX LBETOB. JJucnepcus ceera.

Hemoncmpayuu.

[IpssmonuHeHOe pacpOCTPAHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonyyenue n300paxxeHUi B IMIIOCKOM 3€pKaJe.

[Ipenomnenue ceera.

OnTruyeckuil CBETOBO/I.

Xoj nyuyei B coOuparoliei JInH3e.

XoJ 1y4er B pacCenBaroIIeH JIUH3E.

[Tomyyenune n300paxeHuil ¢ HOMOULIBIO JTUH3.

[Tpunmun aevcTBus doToammapara, MUKPOCKOIA U TEJIECKOIIA.

Monens riasa.

Paznoxenue 0enoro cBera B CHEKTP.



[Tomy4yenue 6emoro cBeTa Mpu CIOKEHUH CBETa PAa3HBIX IIBETOB.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanre 3aBUCHMOCTH yIUVIA OTPAXKEHUS CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yuenue CBOMCTB N300paKeHUS B INTIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIIEHUS OT yTila MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyuenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenne (POKyCHOro pacCTOSHHUS M ONTHYECKOW CHJIBI COOMparoleit
JINH3BI.

OnbITH IO Pa3IOKEHHUIO OEJIOro CBETA B CIIEKT.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUM Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble ABJI€HHUS.

Onwitel Pe3epdopna u mimanerapHas Mozenb atoma. Mojaens atoma bopa.
Hcnyckanue u noryomenne ceeta aromom. KBanTel. JInHedaTsie CIIEKTPHI.

PanunoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usnydenus. CTpoeHne aTOMHOTO
anpa. HykioHHas wmopenb artomHoro snapa. M3orombl. PannoakTuBHbIE
npespaiieHus. [lepuon nmonypacnaga atoMHbIX saep. JlelcTBUE parMOaKTUBHBIX
W3JIy4Y€HUH HA )KUBBIC OPTaHU3MBI. 3alMTa OT PAJIUOAKTUBHOIO U3JTyUYEHHUS.

SnepHble peakiuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MacCOBOIO YHUCEI.
OHeprus CBsi3M aTOMHBIX sifep. CBs3b Macchl M 3HEpruu. Peakuuu cuHTE3a H
nenenust saep. Mcrounmku sHeprum ConHua W 3BE3M. SlepHas SHEpreTHKa.
DKoJ0rnyeckue npoodaeMsbl sIAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTIJIONIECHUS.

CnekTpbl pa3IuyHbIX Ta30B.

Cnektp Boaopoaa.

Habmronenue TpekoB B kamepe Buiibcona.

Pabota cuéruyrka HOHU3UPYIOMINX U3ITyUSHHM.

Peructpanust n3nmydeHus: IpUPOIHBIX MUHEPATIOB U MIPOTYKTOB.

Jlabopamopnsie pabomuol u onvimol.

HaOnroieHre CIuIONIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyUEHUSI.

HccnenoBanre TPEKOB: U3MEPEHUE SHEPIHMU YACTHULBI 110 TOPMO3HOMY IIyTH
(no dotorpadusam).

H3mepenne paguoakTUBHOTO (hOHA.

IHoBTOpPHUTEIBLHO-00001HAKINH MOAYIb.

[ToBTOpUTETHEHO-0000IAIONUNN MOAYJIb TIPEIHA3HAUYEH JIJISi CUCTEMATU3AINU
1 000011IeHHs TPEAMETHOTO COAEPKAHUA U OMbITA ACSITEIBHOCTH, PUOOPETEHHOTO



Opu M3YyYEHUM BCEro Kypca (U3MKH YIIIyOJEHHOTO YpPOBHS, a Takxke IS
MOJATOTOBKM K OCHOBHOMY I'OCYJIapCTBEHHOMY SK3aMeHY 10 (hU3UKE.

B nmpomecce wu3ydeHuss AAHHOTO MOJIYJS pEATU3YIOTCd M MOJIY4aroT
JanbHeillee pa3BUTUE Yy4deOHbIE JACHCTBUS, OOECIEUMBAIOIINE JOCTUKEHUE
OpEeIMETHBIX M METalpelIMETHBIX pe3yJbTaToB o00y4eHus, (popmupoBaHUe
€CTECTBEHHO-HAYYHOU TPaMOTHOCTU: OOBSICHEHUE U ONMCAHUE SIBICHUIM HAa OCHOBE
NpUMEHEHUsT (PU3UUYECKUX 3HAHMM, MCCIEeN0BATENbCKUE NEHCTBUS (BBIABHKEHHE
TUIO0TE3, MOCTAHOBKA LIEJIM U IUIAHUPOBAHUE HCCIEIOBAHUS, aHAIU3 JaHHBIX U
MOJIyYE€HHE BBIBOJIOB).

[IpeanoututenbHol  (HOpMOM OCBOEHUS MOMIYJSL SBIAETCS TPAKTHKYM,
nporpamMma KOTOpOro BKJIFOUYAET:

pelieHre 3a7ad, OTHOCAIIMXCS K pa3IMyHbIM pasjielaM U TemaM Kypca
(bu3MKH, B TOM YHUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHNE PA3HBIX Pa3/IeNoB;

BBITIOJIHEHUE JIA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOYasi pabOTHI M OMBITHI U3
NepevyHel K pas3fenaM Kypca) B YCIOBHUSIX CaMOCTOSATEIBHOTO IUJIaHUPOBAHMS
IIPOBEJICHUSI UCCIIEI0BAHMS, BBIOOpAa U OOOCHOBAHUS METOJAa U3MEPEHUS BEIIMYUH,
COOPKH 3KCIIEpUMEHTAIbHOM YCTaHOBKH;

BBITIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUM MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3amaHusl MO ECTECTBEHHO-HAYYHON TIpPaMOTHOCTH), B TOM YHCJIE 3aJaHUil ¢
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPyNIOBBIMU WM MHANBUAYAIbHBIMU MPOEKTAMU, CBSI3aHHBIMU C
coJiepKaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIET0 MOIYJIS MOXET 3aKaHUUBATHCA
MIPOBEICHUEM JHATHOCTUYECKON paldoThl 3a Kypc (PU3UKU YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOUICH 3a7jaHusl Pa3HOrO YPOBHS CIOKHOCTU. Pe3ynbTaTbl BBINOJIHEHHS
JTUArHOCTUYECKON pabOThl MOTYT MOKa3bIBATh CTEIIEHh TOTOBHOCTH 00YYaIOIIUXCs
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (u3uke, a Takxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU I'PAaMOTHOCTH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUMSA ITPOI'PAMMBI 110
POU3UKE HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O
OBPA3OBAHUA

N3yuyenue ¢u3NKM HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HANpPaBIEHO
Ha JIOCTH)KEHHE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIbTATHBI



B pesynbrare usyuenus Gu3NKu Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHus y
oOyyaromierocss OyayT copMHpOBaHBI CIEAYIONIAE JTUYHOCTHBIC PE3yJIbTaThl B
YacTH:

e I)nampuomuueckozo eocnumanus:

MPOSIBJIEHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON
(bu3UYECKON HAYKH;

[IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DUZUKOB;

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

TOTOBHOCTh K aKTUBHOMY yUYaCTHIO B 00CY>KJIEHUU OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX TPOoOJIeM, CBSI3aHHBIX C IMPAKTHYECKUM IPUMEHEHUEM JOCTHXKCHUIN
busuKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-3TUYECKUX NPUHIUIIOB B JAEATEILHOCTU
YUYEHOT0;

e 3)Icmemuueckozo 60CHUMAHUA:

BOCIIPUATHE ICTETUYECKUX KadyecTB (M3MYECKOW HAyKU: €€ TapMOHUYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayunHo20 NO3HAHUA:

OCO3HAaHHWE IICHHOCTH (U3NYECKOM HAyKW KaK MOIIMHOTO HWHCTPyMEHTa
[I03HAHHUS MHUpPA, OCHOBBI DPA3BUTHUS TEXHOJIOTHM, BAaXHEUIIEH COCTaBIIAIOLICH
KYJbTYPBI;

OpUEHTAIUsl B JESATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI;

pa3BUTHE HAy4yHOU JIFOOO3HATENBHOCTH, WHTEpeca K HCCIEA0BATEIhCKOM
JIEATEIIbHOCTH;

e 5)popmuposanusn Kynbmypul 300p06bsa U IMOUUOHATIbHO20 ONAZONOTIYYUA:

OCO3HAaHHWE IIEHHOCTH Oe30macHOro oOpa3a JKM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBUI O€30MacHOTO TOBEACHUSA Ha
TPAHCIIOPTE, HAa JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYJOBaHUEM B
JIOMAIITHUX YCJIOBHSX;

c(hOopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OIIUOKY
M TAKOT0 K€ MpaBa y APYroro 4eoBeKa;

e 6)mpyooeoco eocnumanus:

AKTUBHOE YyYaCcTHE€ B PEUICHUM MNPaKTHYECKUX 3adad (B paMKax CEMbH,
o0pa3oBaTeILHON OpraHu3aIliy, TOpojaa, Kpas) TEXHOJOTHUYECKONH M COIMAIBHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCie U (PU3NYECKUX 3HAHUI;

MHTEpEC K MPAKTUYECKOMY U3YyUYEeHUIO Mpodeccuil, CBA3aHHbBIX C (PUBUKOM;

o 7)IK0102UUECKO20 60CNUMAHUA:



OpUEHTALUS Ha MpUMEHEHHE (PU3MUECKUX 3HAHUN AJI1 pelleHus 3aaad B
00J1acTH OKpY’Karollel cpe/ibl, INIAHUPOBAHUS IOCTYIIKOB U OLEHKH UX BO3MOKHBIX
MOCJIEICTBUM ISl OKPYKAIOLIEH Cpeibl;

OCO3HAHME T00ATBHOIO XapakTepa 3KOJOTMYECKHX NpoOieM M MyTedl HX
pELIeHHS;

o 8)adanmavuu K UIMEHAIOUWUMCA YCI0BUAM COUUATLHOU U NPUPOOHOT
cpeowl:

NOTPEOHOCTh BO B3aUMOJECWCTBUM TIPU BBINOJIHEHUU HCCIEAOBAHUN U
IPOEKTOB (PU3NYECKOM HAMIPABIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSIM JIPYTUX;

IOBBIIICHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Ye€pe3 IPAKTHYECKYIO
JeSTENbHOCTD;

NOTPeOHOCTh B (DOPMUPOBAHMHM HOBBIX 3HAHUW, YMEHHH (HOPMYJIUPOBATH
UJIeU, OHATHUSA, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SBJICHUSX;

OCO3HaHUE JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEW B 00JaCTH
busuKy;

IUIAHUPOBAHUE CBOEr0 pa3BUTUSA B NPHOOPETEHHH HOBBIX (PU3HMYECKUX
3HAHM;

CTPEMJICHHE aHAIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U IIPUPOIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3HUECKUX 3HAHUM;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUSA HA OKPYXaIIYIO Cpeny,
BO3MO>KHBIX TJI00AJIbHBIX MOCIIEICTBUH.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOeHHs IpOrpaMMBbI O (PU3UKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBanust y oOydaromerocss OyayT chopmupoBaHbl MeTanpeaMeTHbIE
pe3yJbTaThl, BKJIIOYAIOIIE T03HABATEIbHbIE YHUBEPCAIbHbIE YUeOHbIe TEHCTBUS,
KOMMYHUKATHBHBIE  YHUBEpCaJbHble  y4eOHBIC  JCWUCTBUS,  PETYJIATUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS
ba3oBble jornueckue aeiicTBU:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKNA O0BEKTOB (SIBIICHUN),
KJ1acCU(UIIMPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTU U MPOTHUBOPEUHUs B paccMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJTFOICHHSIX, OTHOCSIINUXCS K (PHU3NIECKUM SIBIICHHSIM;

BBISIBIISATh TPUYMHHO-CIICACTBEHHBIE CBS3M TIPH M3YYCHUH (U3UYECCKUX
SBJIICHUM ¥ TPOLIECCOB, JieJaTh BBIBOABI C HCIOJIb30BAaHUEM JEAYKTHUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOUEHHUH, BBIABUTaTh THUIOTE3bl O  B3aUMOCBSA3SIX
(U3UYECKHUX BEJIMYUH,;



CaMOCTOSATENFHO BBIOMPATh CIOCOO perieHus yueOHoW (HU3MYecKoil 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEIIECHHUSA, BHIOOpP Hanbosee MOIXOJSIIET0 C
Y4ETOM CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTebckue 1eiCTBUS:

HCIIOJIb30BATh BOTIPOCKHI KaK UCCIEA0BATEIbCKIUI HHCTPYMEHT TTO3HAHUS;

MPOBOJUTH MO CAMOCTOSITEIbHO COCTABJICHHOMY IUJIaHY OIBIT, HECIOMXHBIM
(bUBUYECKHI SKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBaHNE (PU3UUECKOTO SBJICHHUS;

OIICHWBATh HAa MPUMEHUMOCTD ¥ JJOCTOBEPHOCTHh HH(OPMAITHIO, TIOTYUYEHHYTO B
XO0/I€ UCCJICIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYJIHPOBATH OOOOIIEHHS] W BBIBOJBI IO pe3yJibTaTaM
POBEAEHHOTO HAOIIOICHUS, OTBITA, NCCIICIOBAHNUS;

MIPOTHO3UPOBATH BO3MOXXHOE JalIbHEHIIIEe Pa3BUTHE (PU3HUECKHUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 HMX pPa3BUTUM B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.

Pa6ora ¢ undpopmaumeii:

MPUMEHSTh Pa3IMYHBIE METOJbI, HHCTPYMEHTHI M 3amlpOChl MPH TOWUCKE U
oTOope nH(POPMAIIUU UITU JAHHBIX C YUETOM MPEITIOKEHHON y4eOHOH (hHU3MIEeCKOM
3a/layu;

aHAIM3UPOBATh, CHCTEMATH3UPOBaTh W HWHTEPIPETUPOBATH HWH(OpPMAIUIO
Pa3TUYHBIX BUIO0B B (JOPM IIPEICTABIICHNUS,

OIICHMBATh HANEKHOCTh HWH(OpPMAIMK 1O KPUTEPUSIM, MPEIITOKECHHBIM
YUHUTENIEM UIU CHOPMYITHUPOBAHHBIM CAMOCTOSTENHHO;

CaMOCTOSATEIILHO  BBIOMpATh  ONTHUMANBbHYI  (GOpMY  IPEACTABICHHS
uHQOpPMAITMU W WIIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXHBIMH CXEMaMH,
JTuarpaMMaMu, MHOU TpaduKoil 1 nX KOMOWHAITUSIMH.

KoMMmyHuKaTHBHBIE YHHBepPcaJbHbIe YUeOHbI€e 1elCTBUA:

B X0/ 00CYXJIeHHs Y4eOHOTO MaTepuaa, pe3yibTaToB JabOpaTOPHBIX paboT
U MPOEKTOB 33J]aBaTh BOIPOCHI MO CYIIECTBY OOCYK/1aéMOM TeMbl U BBICKA3bIBATh
UJied, HalleJICHHbIE Ha pEeLIeHUE 3aJayd M MNOJJep>KaHue OJaroxenaTreabHOCTH
OOIICHHS,

COTIOCTaBIISITh CBOW CYXKJICHUS C CYXKJICHHSIMU JPYTHX YYaCTHUKOB JMAJIOTA,
OOHapy’KUBaTh Pa3JINYUE U CXOCTBO MO3UIIHI;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIBITa
(aKCIIepUMEHTa, UCCIIeI0BaHUs, TPOEKTA);

NOHUMATh U KCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHON M WHJIMBHUIYaTbHOU
paboThI MPU PEIIEHUH KOHKPETHOU (PU3NUECKOM MPOOIIeMBbI;



MIPUHUMATH I[€JIM COBMECTHOM JESATEIHLHOCTH, OPraHU30BBIBATh JICHUCTBUS TIO
e€ JOCTHIKEHHUIO: PpACIpENeNsITh POJIH, OOCYKJIAaTh IPOIECChI M PEe3yJIbTaThl
COBMECTHOM pabOoThl, 0000111aTh MHEHHUS HECKOJIBKHX JIIOJICH;

BEITIOJTHATH CBOIO YacTh PaOOTHI, JOCTHTas KadyeCTBEHHOTO pe3yJibTara II0o
CBOEMY HANPABJICHUIO W KOOPJWHHUPYS CBOU JCHCTBHUS C JPYTHMH YJICHAMH
KOMAaH/IbI;

OIICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMH TPOAYKT MO KPHTEPHUSIM,
CaMOCTOATETHLHO C(HOPMYITUPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBHSI.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiiCTBHUSA
Camoopranusanus:

BBISIBJISITH IPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyalMsIX, TPEOYIOUIUX s
pelieHust (pU3NYECKUX 3HaAHUI;

OPUEHTUPOBATbCS B  PA3JIMYHbIX  MOAXOJAX  MPUHATHS  PELICHUN
(MHAMBUAYaJIbHOE, IPUHATUE PELICHUS B IPYIIE, IPUHATUE PEIICHUN TPYIIIOi);

CaMOCTOSITENIFHO COCTaBJISITh AJITOPUTM pEIICHUs (PU3NUECKOW 3aJauu WU
IUIaH MCCIEN0BAaHUS C YUYETOM MMEIOIIMXCS pECcypcoB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NpeijlaraéMble BAPUAHTHI pELICHU;

JieyaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U IpeJylaraTh IJiaH €€ N3MEHEHNUS;

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOr0 HCCIIEIOBAaHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEJBCTB,
M3MEHUBIIMXCS CUTYyallui, YCTAHOBJIEHHBIX OIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa €U U YCIOBUSM.

CTaBUTh ce€0sl HA MECTO JIPYroro 4YeJoBeKa B XOJ€ CIOpa WM JUCKYCCHUH Ha
HAy4YHYIO0 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 PE3YJIbBTATBI

K koHity o0y4yeHus ¢ 7 kaacce npeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

WCITIOJIB30BATh TOHATHUS: (PU3NYECKHE W XUMHUYCCKHUE SBJICHUS, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJIEJIb, TUIIOTE3a, €IUHULIBI (PU3NYECKUX BEIMYUH, AaTOM, MOJIEKYJIa,
arperaTHble  COCTOsSIHMsI  BelmiecTBa  (TBEpAoe, IKHUAKOe, Tra3oo0pa3Hoe),
MEXaHUYEeCKOe JABWKEHUE (PAaBHOMEPHOE, HEPaBHOMEPHOE, MPSMOIUHEIHOE),



TPaeKTOpHs, paBHOJAEUCTBYIOIIAst cui, aedopmanus (ympyras, MJIaCTHUECKas),
HEBECOMOCTbH, COOOIIAIOIIUECS COCY/IbI;

YBEPEHHO pa3nuyaTh siBleHUS (Iuddy3us, TEmIoBoe IBWKEHHE YaCTHUI
BEILECTBA, PAaBHOMEPHOE JBWKEHUE, HEPAaBHOMEPHOE JBWXEHHUE, WHEPIUS,
B3aUMOJIEUCTBUE TEJ, PABHOBECUE TBEPIBIX TEJ C 3aAKPEIIEHHON OCHIO BpaLEHUS,
nepenaya JaBieHUsT TBEPIABIMHU TEJNaMH, >KHIKOCTIMH W Ta3aMu, atMochepHoe
JIaBJICHUE; TUIaBaHUE TeJl, IPEBPAICHUS] MEXaHUYECKOW SHEPTUU) MO OMUCAHUIO UX
XapaKTEPHbIX CBOMCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMUX JAaHHOE
(bu3HYecKoe SBICHHE;

pacno3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUIN B OKPYKaIOLIEM
Mupe (B TOM uuciie (pU3MYEeCKue SBICHHUS B MPUPOJE: MPUMEPHI JBUKEHUS C
Pa3IMYHBIMUA CKOPOCTSIMHU B KUBOM W HEKHUBOW MPUPOJE, NEUCTBUE CUI TSKECTH,
TPEHUsI, YOIPYTOCTH B MPHUPOAE U TEXHUKE, BIUSHUE aTMOC(EpPHOro AaBIECHUS Ha
’KUBOM OpraHu3M, IUIaBaHUE PbIO, phIUaru B TEJIE€ YEIOBEKa), IPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 33/1auy B y4eOHYI0, BBIICIATh CYIIECTBEHHbIE CBOMCTBA (PU3HAKH)
(U3HYECKUX SBJICHMII;

OIKCHIBaTh WU3YYCHHbIE CBOWCTBA TeJ U (PU3UYECKUE SIBJICHUS, HCIIONb3Ys
bu3nyeckue BeNMIMHbI (Macca, 00bEM, IIIOTHOCTH BEILIECTBA, BPEMSI, Ty Th, CPEIHSS
CKOpOCTb, CHJIa YNPYTOCTH, CUJIa TSDKECTH, BEC Tella, Cuja TPEHHUs, J1aBlICeHUE
TBEPIOrO TeJa, JABJIECHUE CTON0A )KUAKOCTH, BEITAIIKUBAIOILIAS CUJIa, MEXaHUYECKas
paboTta, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(PQOUIMEHT IOJEe3HOTO
JIEUCTBUA MEXAHU3MOB, KHHETHYECKAsi U TIOTEHIIMANIbHAS YHEPTHs), IPU OMHCAHUU
NPaBUIBHO TPAKTOBaTh (PUBMYECKUM CMBICH HCHOJNb3YEMBIX BEIMYMH, UX
0o00O3HaueHusT W eAUHULIBl (PU3NYECKUX BEIMYMH, HAXOIUTh (HOPMYJIbI,
CBSI3BIBAIOLIUE JAHHYIO (DU3MUECKYIO BEIMUYUHY C IPYTUMH BETUYMHAMHU, CTPOUTD
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTepHu30BaTh CBOMCTBA T, (PU3NUYECKHUE SABJICHUS U TPOLIECCHI, UCTIOJIB3Y I
IpaBuJIa CJIOKEHHUS cUJl (BJI0JIb OTHOM NpsSIMOiA), 3aKoH ['yka, 3akoH Ilackas, 3akoH
Apxumena, IpaBWIO paBHOBECHs phruara (0J10Ka), «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 YUEeOHBIX 3a/1a4;

OOBSACHATHh (PU3NYECKUE SBIICHHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMid IPaKTUKO-OPUEHTHPOBAHHOIO XapakTepa, MW pelarh
KaueCTBEHHbIE 3a7laud, B TOM 4YHUCJIE TPeOyIolMe YHUCIECHHOTO OIEHUBAHMUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJEKBATHYIO



(Gu3NYECKyI0 MOJENb, BBISBIATh MPUUUHHO-CIIEJICTBEHHBIE CBS3H U BBICTPAUBATH
JIOTUYECKYI0 LEMOYKY pacCyKICHHM C OMNOpOM Ha H3yUYEHHBIE CBOWCTBa
buznyeckux sABiIeHUM, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

pemaTth pacu€THbie 3afauu (B 2—3 NEUCTBUS) MO M3y4aeMbIM TeMaM Kypca
¢bu3nku, BBIOUpas aIeKBaTHYIO0 (U3NYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIONINX (PU3NYECKUE BEIMYMHBI, 3aMUCHIBATh KPATKOE YCIOBHE U
pa3BEPHYTOE PEIICHHE 3a/1a4H, BHISABIISITh HEIOCTAIOUIUE UM U30BITOYHBIE JaHHbBIE,
00OCHOBBIBaTh BBIOOpP METOAA pEIIEHUs 3aJadd, HCIOIb30BaTh CIPABOYHBIC
JaHHbIE, MPOBOJAUTH MaT€MaTHYEeCKHe MpeoOpa3oBaHUS W PacuéThl, OLECHUBAThH
PEATMCTUYHOCTh TMOJYYEHHOTO 3HA4YeHUsI (DU3MUYECKON BETUUYMHBI M OMPENEISATh
pa3MepHOCTh (PU3MYECKON BETMYMHBI, TOJIyYEHHOU MPU PELICHUH 33/1a4U;

pacno3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh NPU NOMOILIY (PU3NYECKHUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO pElIeHUs, B ONHUCAHUU
UCCJIEIOBAHMSI  PACMO3HABAaTh  IPOBEPSIEMOE  MPEANOJoKEeHHe  (THUIOoTEe3Y),
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SBJICHUN MU (PU3UUYECKUX
cBOMCTB Ten (Auddys3usi, TEMIOBOE paCUIMPEHUE TIa30B, SBJICHHE HHEPIUH,
M3MEHEHHUE CKOPOCTH MPU B3aUMOJCHCTBUU TEJ, Nepeiaya AaBJICHUS )KUJIKOCTBIO U
ra3oM, NpOSBICHHE ACUCTBUS aTMOC(EpPHOrOo [aBlIEHUSA, AEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIHPOBATh MPEANOIOXKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3yJsibTaTax HaOJI0IeHUH, CAaMOCTOSATENBHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyoBaHus U GOPMYIUPOBATH BHIBOIBI,

MPOBOJUTH TMpPSAMbIE W KOCBEHHbIE HU3MEpeHUs (U3HUECKUX BEIUYHMH
(paccrosiHue, IPOMEKYTOK BPEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH W TBEPAOIrO TeNd, CHJA TPEHUS CKOJIbKEHHUS, JIaBIICHHE
BO3/1yXa, BBITAIKMBAIOLIAS CUJIA, IEUCTBYIOIIAs HAa TOTPYKEHHOE B )KUAKOCTD TEJO,
KO3 (PUIIMEHT MOJE3HOro AEHCTBUS MPOCTBHIX MEXAHU3MOB) C HCIOJIb30BAHUEM
aHAJIOTOBBIX M LHU(POBBIX NMPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA U3MEPEHMS,
(buKCcHpOBaTh MMOKA3aHUs MPUOOPOB, HAXOAUTH 3HAUEHUE U3MEPSIEMON BEJTMUUHBI C
MIOMOIIBIO YCPEIHEHHUSI PE3YJIbTATOB CEPUU U3MEPEHUN U OLIEHUBATH MOTPEIIHOCTD
U3MEpPEHUN;

IIPOBOJUTH HECIIOKHBIE 3KCIEPUMEHTAIbHBIE HCCIEIOBAHUSA 3aBUCUMOCTEH
¢bu3nyecKkux BETUYMH (3aBUCUMOCTH IMYTH PABHOMEPHO MABIXKYIIETOCS Tela OT
BPEMEHM JABWKEHHS TEla, CWIbl TPEHUS CKOJBXEHUA OT CHJIbl HOPMaJIbHOTO
JIaBJICHUS, KauecTBa 00pabOTKU MOBEPXHOCTEH TeJl U HE3aBUCUMOCTH CHUJIbI TPEHUS
OT IUIOLIAJU CONPUKOCHOBEHHUS TE€J, CHJIbl YIPYTOCTH OT YIJUHEHUS NPY>KUHBI,
BBITAJIKUBAIOIIEH CHIIbI OT 00BbEMa MOTrpyKEHHON YacTH Tela U OT IUIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TNIyOMHBI, Ha KOTOPYIO
MOTPY’KEHO TEJO, YCIOBUH TUIaBaHUS TEJ, YCIOBUM paBHOBECUS phluara 1 OJOKOB):



COBMECTHO C YyuuTeleM (GOpMyJIUpOBaTh 3ajadyy M THUIOTE3y HCCIIEeI0BaHUs,
CaMOCTOATENFHO  IUIAHUPOBATh  MCCIEIOBAHUE, CaMOCTOSITENIbBHO  COOUpPAThH
HKCIIEPUMEHTAIbHYI0 YCTAHOBKY C MCHOJb30BAHMEM HHCTPYKLHH, MPEACTABISTH
MOJIyYEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEIWYMH B BUAE TaOMUL U TpadUKoOB,
OLICHMBATh MOTPEIIHOCTH, JEJIaTh BEIBOBI IO PE3yJIbTaTaM UCCIIEI0BaHHUS;

coONoaTh TpaBWiia TEXHUKH O€30MacHOro TpyJla IMpu paboTre ¢
71a00paTOPHBIM 000PYAOBaHUEM;

yKa3bIBaTh IPUHIMIBI JEUCTBHUS TPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIIHNECS COCYAbI, 0apOMETp, pbluar, MoIBUKHBIN
Y HETMOJIBMXKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTB;

XapaKTepU30BaTh MPUHILIMUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMUECKUX IIPOLIECCOB C ONIOPOI Ha MX ONKUCAHUS (B TOM YHUCIIE:
NOJIIUITHUKY, YCTPOMCTBO BOJONPOBOAA, THUIPABIUYECKUH Tpecc, CHU]OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETp), HCMOJb3Yys 3HAHUA O
CBOMCTBaX (DU3MUYECKUX SBJICHUW M HEOOXOAMMbIe (PU3NYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PHCYHKH H3YYEHHBIX TEXHHUYECKHUX
YCTPOMCTB, HU3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIECCOB IPHU
pElIeHUH YYEeOHO-ITPAKTUUYECKUX 3a/1aY;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALIUIO O IPUMEPax) MPaKTUYECKOro
UCIOJb30BaHUsl (PM3MUECKUX 3HAHUN B MOBCEJAHEBHOM KHU3HU I 0OeCreYeHHUs
0e30MacHOCTU TPU OOpalllEeHWH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIIOJCHHS HOPM SKOJOTMYECKOTO TOBEICHUS B
OKpYXaroLIEH CpeJie;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MHGOpMAINK (HU3UIECKOTO CONECPKAHUS B
NuTepHeTe, caMOCTOATENbHO (POPMYNIHUPYs TOUCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIUXCS 3HAHUNM W MyTEM CpaBHEHUS pA3JIMYHBIX HCTOYHUKOB BBIJEISTH
uH(pOpMaIMIO, KOTOpass SBISETCA NPOTUBOPEUYMBOM WM  MOXKET  OBITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh NPHU BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JIUTEPATYPy (PU3NYECKOTO COAepk aHUs, CIPABOYHBIE MaTEpHAIIbl, PECYpChbl CETH
WNuTepHeT, BnaneTb NpuEMaMH KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3OBaHUS
nH(pOpMaIu U3 OHOM 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE W YCTHBIE COOOIICHHUS Ha
OCHOBE 2—3 HCTOYHMKOB MH(pOpMaIu (HU3HUECKOTO COJAEPKAHMS, B TOM YHUCIIE
nyOJMYHO JeNaTh KpaTKue COOOILIEHHS O pe3yJibTaTaX MPOEKTOB MM y4E€OHBIX
WCCIIEIOBAHUM, TPU 3TOM TI'PAMOTHO MCIIOJIB30BaTh W3YYCHHBIN IOHATUWHBINA
anmapar Kypca (GU3MKH, COMPOBOXKAATh BHICTYIUICHHE MPE3CHTAIINEH;



IpPU  BBIMIOJHEHUW YYEOHBIX TMPOEKTOB W HWCCIEAOBAHHUM pPaCIpeeisaTh
00s13aHHOCTH B TPYMIE€ B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMu, CIEIUTh 3a
BBITIOJTHEHUEM TIIJIaHA JIEMUCTBUM, aJeKBaTHO OIEHHWBATh COOCTBEHHBIN BKJAJ B
JEATENbHOCTh TPYNIBI, BBICTPANBAaTh KOMMYHUKATUBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAs MHEHUE OKPYKAIOIINX.

K koH1ly 00yueHus ¢ 8 knacce npeAMETHBIE PE3YJIbTATHI HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

MCIIOJIb30BaTh MOHATHA (Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBU)KEHUE
aTOMOB M MOJICKYJI, arperaTHble COCTOSIHMSI BEIIECTBA, KPUCTAUIMUECKUE W
amop(HBIC Tena, HACBHIIICHHBI W HEHACHIICHHBIA Map, CIOCOOBI M3MCHCHHUS
BHYTPEHHEW DSHEPIrUM, DBJIEMEHTAPHBIA JJIEKTPUYECKUM 3apsiji, MPOBOJHUKH,
NOJIYIIPOBOAHUKH, JUDIEKTPUKH, ICTOYHUKH TIOCTOSTHHOTO TOKA, JIEKTPUYECKOE U
MarHuTHOE MOJis, ONTUYECKas CUCTEMa) M CHUMBOJUYECKUHU SI3bIK (U3UKH TIPU
pEIIeHNH YYEOHBIX U MPAKTUYECCKUX 3a1a4;

YBEPEHHO pa3jinyuaTrh SIBJICHUS (TEIUIOBOE pacCIIUpPEHUE (CIKATHE), TEIIOBOE
PaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAuYMBAaHUE, KalWIUISPHBIE SBJICHUS,
UCIIapEeHHUEe, KOHJEHCAIMs, IUIABJICHUE, KPUCTAJUIM3AlMs, KHUIIEHHUE, CIOCOObI
Teronepeaayn (TErmIonpoOBOIHOCTh, KOHBEKIUS, U3IyUYCHHE), TEIIOBbIE MOTEPH,
AIEKTpU3alusl TeJl, B3aUMOJICHCTBUE 3apsiiOB, JEUCTBUS 3JIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aUMOJECHCTBUE MarHUTOB, IEMCTBUE MAarHUTHOTO IOJIs HAa
MPOBOJHUK C TOKOM) IO ONMUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX JaHHOE (PU3HUECKOE SIBIICHUC;

pacno3HaBaTh MPOSIBICHUE U3YUYCHHBIX (DU3NYECKUX SIBJICHUHN B OKPYKAIOIIEM
mupe (B TOM uwuciie (¢GU3MUECKHE SBICHHUS B NPHUPOJAE: IMOBEPXHOCTHBIE U
KaWUISIPHBIC SIBJICHUS B MPUPOJIEC, KPUCTALIBI B Tpupoje, uznydenue ComHIa,
3aMep3aHue BOJAOEMOB, MOPCKUE OpH3bl, 00pa30BaHUE POCHI, TyMaHa, HHES, CHETa,
AJIEKTPUUECKHE SIBIICHUS B arMmocdepe, SIEKTPUYECTBO KUBBIX OPTaHU3MOB,
MarHUTHOE MoJie 3eMJH, JIpeid MoN0COB, pOJIb MArHUTHOTO TOJISI ISl KU3HU Ha
3emiie, MOJSIPHOE CHUSHUE), TPU ITOM IMEPEBOJUTH IMPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICIIATH CYIIICCTBEHHBIC CBOMCTBA (MMPU3HAKHN ) (PU3UUECKHUX SBIICHUI;

ONKCHIBATh M3YUYEHHBIE CBOMCTBA TeNl U (U3HUECKHUE SIBICHUS, HCIOIB3YS
bu3nyuecKkue BeIMYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPTUsl, KOJIMYECTBO TEILJIOTHI,
paboTa rasza, yJenbHas TEIUIOEMKOCTb BEIECTBA, yJeJbHAs TEIJIOTA IJIaBJICHUS,
yAenbHas TeIIoTa MapooOpa30BaHWsA, YJENbHasg TEIUIOTa CrOpaHHs TOIUIMBA,
KOO (PUIIMEHT TOJIE3HOTO JIEHCTBHUSI  TEIJIOBOW  MAIIMHBI, OTHOCUTEJIbHAS
BJIQXHOCTh BO34yXa, DJJEKTPUUECKUW 3apsij, Cuila TOKa, JJIEKTPHUUECKOE
HaIpsDKEHWE, COMPOTUBJICHUE TMpoBoAHUKa, DJ[C B 1enu MOCTOSHHOIO TOKa,
AIIEKTPUYECKOE YJAEIbHOE CONPOTHBICHHE BEIIECTBA, pabOTa M MOLIHOCTb
AIIEKTPUUECKOTO TOKA), IPU OMHCAHUH TIPABWIIBHO TPAKTOBATH (PU3NYECKUN CMBICI



UCIOJIb3YEMbIX BEIMYMH, UX OOO3HAYEHHUs W €IUHUIBI (PU3NYECKUX BEIUYUH,
HaXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU, CTPOUTH TpadUKU U3YUEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIUUNH;

XapaKTepHU30BaTh CBOMCTBA T, (PU3NUECKHUE ABJICHUS U TPOLIECCHI, UCTIOJIB3Y I
OCHOBHBIE TOJIOKEHUST MOJEKYJISIPHO-KHHETUYECKONW TEOPUHM CTPOEHUs BEIIECTBA,
ypaBHEHHUE TEIUIOBOTO OajaHCa, 3aKOH COXPAHEHHUSI DJIEKTPUUYECKOTO 3apsijia, 3aKOH
Kynona, npuHIMn Cyneprno3uivy MeKTPUUECKUX NoJiel, 3akoH Oma i yyacTka
uenu, npasuwia Kupxroga, 3akon Oma juist mojHO#M nenu, 3akoH Jxoyns-Jlexna,
3aKOH COXpaHEHMsI PHEpPruH, MPH ATOM pa3inyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U €r0 MaTeMaTHYeCKOE BHIPAXKECHHE;

CTPOUThH MPOCTbIE (PUIUYECKHE MOJIETU PEANbHBIX OOBEKTOB, MPOLECCOB U
SBJICHUW, BBIACNATH IPU 3TOM CYIIECTBEHHbIE W BTOPOCTEIIEHHBIE CBOMICTBA
00BEKTOB, ITPOIIECCOB, SIBICHUHN, IPUMCHITH (PH3NUSCKUE MOJETH ISl OOBSICHEHUS
(bu3HUeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBICHMUS, MPOLECCHl U CBOMCTBA TeJl, B TOM YKCJIE U B
KOHTEKCTE€ CHUTYyallMid NpPaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAUECTBEHHbIE 33Ja4d, B TOM 4YHCJIE TPEOYIOIIME YHUCIECHHOTO OLEHUBAHMS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPU 3TOM BBIOHMpATh aJEKBATHYIO
(GU3HYECKYI0 MOJIENb, BBISBISATH MPUYMHHO-CIIEJICTBEHHbBIE CBSI3U U BBICTPAUBAThH
JOTUYECKYHK) LEMOYKY pACCYKIAEHUM C ONOpPOM Ha M3YyYEHHBIE CBOWMCTBA
busnyecKux ABICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/IEIH;

YBEPEHHO pelaTh pacuy€THbe 3a7aud (C Oomopoil Ha 2-3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BHIOMpAs aJIeKBATHYIO (PU3UUECKYIO0 MOJIETD, C
MCIIOJIb30BAaHUEM 3aKOHOB M (POPMYJ, CBS3BIBAIOIIMX (PU3NYECKHUE BEIUYUHBI,
3alMCBIBATh KPATKOE YCJIOBHE M pa3BEPHYTOE pELICHUE 3aJadyM, BBIABIATH
HEJIOCTAOIINE MM U30BITOUHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METO/AA PEIICHHUS
3aJlayd, MHCIOJIb30BaTh CIPABOYHbIE JaHHbIC, NPUMEHSATh METOJbl aHan3a
pa3MepHOCTEM, UCIOJIb30BaTh rpa)uUeCcKre METOMbl PELIeHUs 3aAad, MPOBOAUTH
MaTeMaTHYeCKue MpeoOpa3oBaHusi W PAcy€Thl, OLIEHWBATH PEATUCTUYHOCTD
MOJIYYEHHOTO0 3HA4YeHUs (U3MYECKON BEIMYMHBI U OMNPENEIsITh Pa3MEpPHOCTb
(bu31YECKOI BEIMYMHBI, MOTYYEHHOM MpU PEIICHUH 3a4a4H;

pacno3HaBaTh IPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh NPU NOMOILIY PU3NYECKHUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO pElIeHUs, B ONHUCAHUU
UCCJIEIOBAHUSI  PACMO3HABATh  IPOBEPSIEMOE  MPEANOJOKEeHHe  (THUIOoTEe3Y),
MHTEPHPETUPOBATH NOJYYECHHBIN PE3yJIbTaT;

MPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SBJICHUN WU (PU3UYECKUX
CBOMCTB Te€N (KaWUIAPHBIE SIBJEHUS, 3aBUCUMOCTH JABJIEHHUS BO31yXa OT €ro
o0béMa W TeMIeparypbl, CKOPOCTHU IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3Iy4eHUH OT LBETa H3Jydaronieil (MOTromaoliei) MOBEPXHOCTH, CKOPOCTb



UCHapeHusi BOJBI OT TEMIIEpaTyphbl >KUAKOCTH U IUIOWAAM €€ MOBEPXHOCTH,
AIIEKTPU3AIUS TNl U B3aUMOJICHCTBUE DJIEKTPUUYECKUX 3aPs0B, B3aUMOJICHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJN3aIisl MArHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JICHCTBHUSI MAarHUTHOTO TIOJII HA TPOBOJHUK C TOKOM, CBOWMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUIATENS] MOCTOSHHOIO TOKA): (OPMYJIMPOBATH MPOBEPSIEMOE
peanosjoxkeHue (TUmoTresy) O  BO3MOXHBIX — pe3ysbTarax  HaOJI0JEeHUH,
CaMOCTOATENIBHO COOMpPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOBL;

OPOBOAUTH TMpPSIMbIE M KOCBEHHBbIE HW3MEpeHUs (U3MUECKUX BEIUYUH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO3/yXa, CHJa TOKa, HaIpsHKEHHE,
yAenbHas TEIIOEMKOCTh BEIECTBA, COMPOTHBICHHWE MPOBOJHUKA, paboTa u
MOIIIHOCTh 3JEKTPUYECKOTO TOKA) C HCIOIH30BAaHHEM aHAJOTOBBIX M HU(POBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa H3MEpEHUs, (PUKCUPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAUECHHUE U3MEPSIEMOUN BETUYHMHBI C MIOMOIIBIO YCPEIHEHHUS
pe3yJIbTaTOB CEPUU U3MEPEHUH U OLIEHUBATH IIOIPEITHOCTh U3MEPEHUN;

MPOBOANTH IKCIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEN (PHU3UIECKHIX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHsI BO3/AyXa OT €ro o0béMa M HarpeBaHUs WM
OXJIXKJICHUS, UCCTIEAOBAHHE SIBJICHUS TEIUIOOOMEHA P CMEIIMBAHUH XOJIOHOM U
ropsiaeid BOJIbl, 3aBUCHMOCTh COMTPOTUBIICHHSI TPOBOJHHUKA OT €T0 JUTMHBI, TIOMIaaN
MOTIEPEYHOTO CEYCHUS U YJEIBHOTO COTPOTHBIICHHUS BEIIECTBA MTPOBOAHHUKA, CHIIBI
TOKa, IMPOTEKAIOIIEr0 uepe3 IPOBOJHUK, OT HAMNpsHKEHUs Ha TPOBOJHUKE,
HCCJIEIOBAHKE TIOCIEOBATENIBHOIO U MapaIETbHOTO COEAMHEHUI TPOBOIHUKOB):
COBMECTHO C yuuTelneM (GOpMyIupoBaTh 3ajady M THUIIOTE3y HCCIIEeIOBaHUS,
CaMOCTOSITENIFHO ~ IUIAHUPOBAaTh  HMCCIENOBaHHE, CaMOCTOSTEIbHO COOMpaTh
HKCIEPUMEHTAIbHYI0 YCTAHOBKY C HCIOJb30BAaHUEM HHCTPYKIIMH, MPEICTaBIATH
MOJIyYCHHBIE 3aBUCUMOCTH (PU3MYECKUX BEIUYMH B BUJE TaOMUIl U TpaduKoOB,
OLIEHWBATh TIOTPEIIHOCTH, JACTaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

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

XapaKTepU30BaTh MPHUHIIUIBI 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,
AIIEKTPOJIBUTATeNlb MOCTOSTHHOTO TOKAa), WCIHOJb3ys 3HAHUSI O CBOWMCTBAxX
bu3HYeCcKuX SABJICHUM, HeOOX0ANUMbIC (DU3NIECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTHYHBIM pPHCYHKaM (KUAKOCTHBI TEPMOMETp, TEPMOC,



NICUXPOMETP, TUTPOMETp, JIBUraTellb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBISATH CXEMbI DJIEKTPUYECKUX LIEMeld C TMOCIeN0BaTeIbHbIM U
napajijieibHbIM COEJIMHEHHEM JJEMEHTOB, pasjinyas YCJIOBHbIE O0O0O3HAUYEHHUS
AJIEMEHTOB JIEKTPUYECKHX IIETeH, UCTIOIh30BaTh CXEMbI U CXeMAaTUYHbIE PUCYHKH
W3YYEHHBIX  TEXHUYECKUX  YCTPOWCTB,  M3MEPUTEIBHBIX  MPUOOPOB W
TEXHOJIOTUYECKHX MPOIIECCOB MPHU PEIICHUN YUeOHO-MPAKTUUYECKUX 3a1a4;

MPUBOJUTH MPUMEPHI (HAXOAUTH HHPOPMALIUIO O IPUMEpPax) MPaKTUYECKOro
UCTIONB30BaHUsl (PM3MUECKUX 3HAHUN B MOBCEAHEBHOW KHU3HU I 0OECIICUCHHUS
0e30macHOCTH TPU OOpaIlleHnH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370pPOBbS M COOJIIOJCHHS HOPM DKOJOTHYECKOTO TOBEICHUS B
OKPYIKAIOIIEN CPEAE;

OCYIIECTBIATh MOUCK MH(pOpManmu Guzndeckoro conepkanus B ntepuere,
CaMOCTOSITENIEHO (POPMYIIHPYS MOMCKOBBIH 3aMpoc, Ha OCHOBE UMEIOIIMXCS 3HAHUIN
U CpaBHEHHUS JIOMOJIHUTEIBHBIX HMCTOYHUKOB BBIACIATH WHGOPMAIUIO, KOTOpas
SBIISIETCS] IPOTHUBOPEYMBON WIIM MOKET OBITH HEIOCTOBEPHOI;

UCTIONb30BaTh TPU BBHIMOTHEHUH Y4YEOHBIX 3aJaHUN HAyYHO-MOMYJSIPHYIO
aUTepaTypy (pU3MUEecKOoro cojep)kaHus, CIPaBOYHBbIE MaTepuaibl, PeCypChl CETH
WNuTepHer, BianeTh nNpuéMaMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBICE NHCHbMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
00001mas nHMOPMAITHIO U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJIEPIKAHMS, B
TOM  YHWCJ€  MyOJMYHO  TMPEACTaBIATh  pPe3yJbTaThl  MPOEKTHOM  WIU
UCCIIEJIOBATEIBCKOM IeATETHHOCTH, IPH 3TOM IPAMOTHO KCIOJIb30BaTh U3YYCHHBIH
NOHATUWHBIN anmapar Kypca (pU3uKu, COMpOBOXKIATh BHICTYIUICHUE TIPE3CHTALINEH;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAaHUMN (PU3MUECKHUX MPOILIECCOB
pacnpenensiTh OOsS3aHHOCTH B TPYyIIEe B COOTBETCTBUM C TOCTaBICHHBIMU
3aJa4aMu, CJICIUTh 3a BBIIOJIHEHHWEM IUTaHA JIEHCTBUN M KOPPEKTHUPOBATH €TO0,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJI/ B A€ATEILHOCTD TPYIIIbI, BHICTPAUBAThH
KOMMYHUKATHBHOE  B3aUMOJICHCTBHE, TIPOSABISII TOTOBHOCTh  pa3peliaTh
KOH(JIMKTHI.

K koniry oOyuenus ¢ 9 knacce npeAMeTHbIC PE3yJIbTATHI HA YTITyOJIEHHOM YPOBHE
JOJKHBI OTPpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

MCIIOJIb30BaTh MOHATHS (CHCTEMa OTCYETa, OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUKEHHUS, HEBECOMOCTh W TNEPETPY3KH, LUEHTP TIHKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, O3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Jy4YeHHUe, [IKala 3JIeKTPOMArHUTHBIX BOJIH, HCTOYHUKHU CBETa, OJIM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPhl MCIYCKAaHMs W TOTJOIICHUSs, anb(a-, 6eTa- U ramma-
U3JIy4YEHUs, U30TOMbI, SJIEpHAsT U TEPMOSCpHAsi SHEPreTUKA) U CUMBOJUYECKUI
S3BIK (PUBUKYU TIPH PEIICHUH YYEOHBIX M MPAKTUYECKUX 3a7a4;



YBEPEHHO  pa3iuyarh  sBJIEHUA (PaBHOMEPHOE W  HEPABHOMEPHOE
OpSIMOJIMHEMHOE JIBIJKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBH)KEHUE,
CBOOO/IHOE MAaJ€HUE TeJ, JBHKEHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TeEI,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBU)XXEHHE, HEBECOMOCTD,
Kose0aTelIbHOe  JIBIKEHHE (FapMOHHMYECKHE, 3aTyXalollue, BbIHYKICHHbIE
Kose0aHus), PE30HAHC, BOJHOBOE MABM)KEHHE (PacHpOCTpPaHEHUE M OTPAKEHUE
3ByKa, uHTephepeHus U Audpakurs BOJH), NPIMOJIUHEHHOE pacipoCTpaHeHHe,
OTPaXEHHE M MPEIIOMIICHUE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pa3ioxeHue Oeloro cBeTa B CIEKTPp M CJIOKEHUE CIEKTPajbHBIX IIBETOB,
€CTECTBEHHAass  paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYATOro  CIHEKTpa
U3ITy4YEeHHs) MO OINKCAHUIO WX XApPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3HUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3NUECKUX SIBJICHUM B OKPYXKAIOIIEM
mMupe (B TOM uucie (U3MUECKHUE SIBJICHUS B NPUPOJE: NPUIUBBI U OTJIUBBI,
nBrkeHue 1iuaHeT COJHEYHOW CHCTEMbl, PEaKTUBHOE JIBUJKEHHUE JKHUBBIX
OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KMBOTHBIMHU, 3EMJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMHU, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOE, ONOIOTUYECKOE
JeCTBUE BUAMMOIO, YJIbTPapUOJETOBOIO M PEHTICHOBCKOIO MH3JIy4YEHUH,
€CTECTBEHHBI pPAaJUOAKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, paJHMOaKTHUBHOE
U3ITyYeHHE MPUPOJHBIX MUHEPAIOB JIEWCTBHE PAJUOAKTUBHBIX W3IyYEHHH Ha
OpPraHu3M 4YEJIOBEKa), NMPHU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SIBICHUM;

OMKCHIBATh WM3YUYEHHBbIE CBOMCTBA TeNl U (U3HUECKHUE SIBICHUS, HCIOIb3YS
(¢u3nueckue BENIMYMHBI (CpeAHssss W MIHOBEHHAs CKOpPOCTb Tejla IpH
HEPAaBHOMEPHOM JIB)KEHHH, YCKOpPEHHUE, MEPEMELICHUE NPU PABHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JBMOKEHHMM,  YIJIOBasi  CKOPOCTb,  LEHTPOCTPEMUTEIILHOE
YCKOpPEHUE, CUJIa TPEHHUs], CHUjla YIIPYTOCTH, CUIIA TSUKECTH, YCKOPEHHE CBOOOIHOTO
najJieHus], BEC TeJa, UEHTP TSKECTH TBEPAOTO Tella, UMITYJIbC Tela, UMITYJIbC CHIIbI,
MOMEHT CHJIbl, MEXaHUYECKasi pad0Ta U MOLIHOCTb, NOTEHIIMAJIbHASL SHEPTUs TENa,
HOJIHATOrO HaJl IOBEPXHOCTHIO 3€MJIU, TOTECHIMATIbHAS SHEPIHsI CKATOW MPYKUHBI,
KMHETHYECKasi JHeprus, MOJIHasg MEXaHW4YecKas DSHeprusi, MepuoJ M YacToTa
KOJI€OaHM, epUOJI MaTEMAaTUYECKOI0 U MPYKUHHOIO MAsTHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, INOKA3aTelb MPEIOMIICHHS
Cpelibl), IPU OMMCAHUU NPABUIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIIOJIb3YEMBIX
BEJIMYMH, UX 0003HAYEHHUS U €IUHULBI PU3NYECKUX BETMYNH, HAXOAUTH (POPMYJIbI,
CBS3BIBAIOLIUE JTAHHYIO (PU3UUECKYIO BEIMYHUHY C IPYTUMHU BEIUYUHAMM, CTPOUTH
rpauKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUYECKUE SABJICHUS U IIPOLIECCHI, UCIIOIb3YS
3aKOH COXpaHEHWs JHEPruM, 3aKOH BCEMHPHOIO TATOTEHHS, IPUHIIMI



CYTIEPITO3UIINN CUJI, TPUHITUI OTHOCUTENbHOCTH [ anmiies, 3akousl HploTOHA, 3aKOH
COXpaHEHUs] UMITYJIbCa, TEOPEMY O KMHETHYECKOW 3Hepruu, 3akoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPaKECHUS W TPEITOMIICHHS CBeTa, (OpMYJTy TOHKOH JIMH3HI,
IUTAHETAPHYI0O MOJENh aToMa, HYKJIOHHYIO MOJENb aTOMHOTO Spa, 3aKOHBI
COXpaHEHUs 3aps0BOTO0 U MACCOBOTO YHCEN MPH SASPHBIX PEAKIHAX, IPH ITOM
pasnuyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U €0 MaTeMAaTUYECKOE BHIPAKEHHUE;

CTpOUTh (DPU3UYECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOIIECCOB U SBIICHUIA,
BBIICNIATh TIPU 3TOM CYIICCTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
MPOLIECCOB, SIBICHHUM, NPUMEHATh (PHU3WYecKkue Mojenu uisi OOBICHEHUS
(bu3HYeCcKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSACHATHh (PU3MYECKUE SBIICHUS, MTPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyallMid MPaKTUKO-OPUCHTUPOBAHHOTO XapakTepa, M peIiaTh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHCJIE TPEOYIOIUe YHUCIECHHOTO OIEHUBAHMSI
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIUYUH, IPU 3TOM BBIOMpATh aJEKBATHYIO
(bU3HYECKYI0 MOJIENb, BBISBISATH MPUYNHHO-CIICJICTBEHHBIC CBSI3W M BBICTPAUBAThH
JOTUYECKYI0 LEMOYKY pACCYKACHUW K3 2—3 maroB ¢ ONOPOW HAa H3YUYCHHBIE
CBOMCTBA (PM3UYECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIENH;

YBEPEHHO peliaTh pacu€THhIE 3aJla4d MO M3y4aeMbIM TeMaM Kypca (PU3UKH,
BBIOMpas aIeKBATHYIO GU3NIECKYIO MOJIENb, C HCTIOIH30BAHHEM 3aKOHOB B (JOPMYI,
CBS3BIBAIONINX (M3WYECKUE BEIWYWHBI, 3alMCHIBATH KPATKOE YyCIOBHUE W
pa3BEPHYTOE PEIICHHUE 3a/1a4H, BBISBIISITH HEJIOCTAIOITNE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOpP METOJA pEIIeHUs 3aJadd, HCIOJIb30BaTh CIPABOYHBIC
JTAaHHBIC, TPUMEHATh METO/IbI aHATIN3a Pa3MEPHOCTEH, UCTIOIb30BaTh IpauIecKue
METO/IbI PEIICHUS 3a/1a4, MPOBOAUTH MAaTEMAaTHUECKUE TIPEOOpa30oBaHUs U PACUETHI,
OIICHUBATh PEATUCTUYHOCTH TMOJYYCHHOTO 3HAYEHUS (PU3NYECKON BETUYMHBI H
OTPENENSITh PAa3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYECHHOW MPH PEIICHUU
3a7a4u;

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOKHO PEITUTh MPU TOMOITH (PU3NIECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CIMOCOO pElIeHHsl, B OMHCAaHUHU
UCCJIEIOBAHMSI  PACMO3HABAaTh  IPOBEPSIEMOE  MPEANOJoKEeHHe  (THUIOoTEe3Y),
OIICHMBATh MPABWJILHOCTH MOPSIKA IPOBEICHUS UCCIICI0OBAHMSI, HHTEPIIPETUPOBATh
MOJTYYCHHBIA PE3yNIbTAT;

MPOBOJIUTH OTBITHI IO HAOIIOACHHUIO (PM3UYECKUX SBICHUN WU (U3UUECKUX
CBOMCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUS PHEPIruH,
3aKOHA COXPAHCHHUS HWMITYJIbCa, NEHWCTBHE 3akoHAa BEpHY/UIM W BO3HUKHOBCHHE
MOABEMHON CHJIBI KpBUIA, 3aBUCHUMOCTh I€pHUOAa KOJeOaHUN TPYKUHHOTO
MasTHUKA OT MacChl TPy3a U KECTKOCTH MPY>KUHBI M HE3aBUCUMOCTh OT aMILTATYIbI
MaJibIX KOJeOaHUM, MpSIMOJIMHEHHOE PACTIPOCTPAHEHHE CBETA, Pa3jioKeHHue 0eIoro
CBETa B CIEKTpP, U3YUCHUE CBONCTB M300paKEHUS B TUIOCKOM 3€pKaje U CBOWCTB



n300pakeHHuss MpeaMeTa B coOuparoliei JMH3e, HaONI0EeHHEe CIUIONIHBIX |
JMHEHYaThIX CIIEKTPOB U3JTYUYCHUS]): (dopMynupoBaTh IpoBepsieMoe
NpeanojaoxkeHue (rUmoresy) O  BO3MOXHBIX — pe3ysbTarax  HaOJIIOJEHUH,
CaMOCTOATEILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyAOBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOIBL;

IPOBOANUTH TIPU HEOOXOAMMOCTH CEPHUI0 MPSMBIX H3MEPEHMUH, OIpenesss
CpellHee 3HaYEHUE U3MEPSIEMOU BETUYUHBI U ONIPEIENsisi HOTPEIIHOCTh PE3yIbTaTOB
NPSIMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP crioco0a U3MEpPEeHUs (M3MEPUTEIBHOTO
npubopa);

IPOBOJIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BETMUMH (CPEAHSSI CKOPOCTh
U YCKOpPEHHE Tella MPU PaBHOYCKOPEHHOM JBUKEHUHU, YCKOPEHHE CBOOOIHOTO
naJeHus, )KECTKOCTh NPYKUHBI, KOADPUIIMEHT TPEHUS CKOJIbKEHHSI, MEXaHUYECKas
paboTa M MOIIHOCTb, YacTOTa W NEpUOA KOJEOAHUH MaTEeMaTHYeCKOro U
OPYKUHHOTO MAasiTHUKOB, ()OKyCHOE pacCcTOsSHUE coOuparolield JUH3bl U e
ONTHYECKAs] CWJIA, PAAUOAKTUBHBIA (OH) C HCMOIB30BAHUEM AHAJIOTOBBIX MU
nU(ppOoBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METO/IA WM3MEPEHHs, IJIAHUPOBATH
U3MEPEHHs, CaMOCTOSITENIbHO COOMpaTh  AKCIEPUMEHTAJIbHYIO  YCTaHOBKY,
BBIUMCIIATh 3HAYEHHE BEIMYMHBI M aAHAIW3UPOBATh IOJYUYEHHBIE PpE3yJbTAThl,
OLICHHMBAs IOTPEMIHOCTh PE3YJIHTATOB KOCBEHHBIX U3MEPEHUI;

MIPOBOJUTH IKCIIEPUMEHTATBHBIE HUCCIEAOBAHMS 3aBUCUMOCTEN (PU3HMUECKUX
BEJIMYMH (3aBUCHUMOCTb IIyTH OT BPEMEHH MpPU PaBHOYCKOPEHHOM IBMXEHHUU 0€3
HAYaJbHOW CKOPOCTH, 3aBHUCHUMOCTb CHJIBI TpPEHHUS CKOJBXKEHUS OT CHIIBI
HOPMAJILHOTO JaBJI€HMs, MepuoAa KojieOaHMNM MaTEMaTHYECKOro MasTHHUKA OT
JUIMHBl HUTH, OIPENEIICHHE YCKOPEHUS CBOOOJHOrO MaJCHMs, HCCIEIOBAaHUE
M3MEHEHUS BEJIMYMHBI M HAIpPaBJICHUS MHAYKIMOHHOTO TOKA, 3aBUCHMOCTH yTja
OTpa)KE€HUs CBETA OT yTJja MaJeHUsl, yria MpeJoMIIEHHUs OT yIJia a/IeHUsl CBETOBOIO
Jy4a, UCCIIEIOBAHUE TPEKOB: U3MEPEHUE IHEPTUU YACTHUIIBI IO TOPMO3ZHOMY ITyTH
(mo ¢otorpadusim)): COBMECTHO C yuuteseMm (GopMyJIUpOBaTh 3ajauy U THUIOTE3Y
WCCJIEIOBAHMS, CAMOCTOSITENIBHO IIJIAHUPOBATh MCCIEJOBAHUE, CAMOCTOSATEIBHO
coOUpaTh  SKCHEPUMEHTAIbHYIO  YCTAHOBKY, IPEJICTaBIsATh  IOJIyYE€HHBIE
3aBUCUMOCTH (PU3NYECKHX BEJIWYUH B BHJE TaOnul U rpaduKoB, OLEHUBATH
MOTPEIIHOCTH, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM HUCCIEA0BAHMS;

coOroaTh mpaBwmiia Oe3omacHOro Tpynaa mnpu pabote ¢ 1abopaTopHBIM
000py10BaHUEM;

XapaKTepU30BaTh MPUHILIMUIBI JEHCTBUS U3YyUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONOPOIl Ha MX OMKUCAHUS (B TOM YHUCIIE:
CHUJAOMETP, TaTYUKHU MTOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, PAKETA, 3X0JIOT, OUKH,
nepuckorn, (oToanmnapar, MHUKPOCKON, TEJIECKON, ONTHYECKHE CBETOBOBI,
CIIEKTPOCKOTM, JT03UMETp, Kamepa BuiabcoHa), MCHOJB3ys 3HAHHS O CBOMCTBax



bu3nueckux SABICHUA W  HEOOXOMuMble  (PU3WYECKHE  3aKOHOMEPHOCTH,
UCIIOJb30BaTh CXEMbl M CXEMaTUYHBIE PUCYHKH HW3YYEHHBIX TEXHUUYECKUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPHOOPOB M TEXHOJOTHYECKUX TPOIECCOB TPHU
peleHny y4eOHO-TIPAKTUYECKUX 3aJad, ONTHYECKHE CXEMBbI I TOCTPOSHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMpPArOIIeH JIMH3E;

IPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O IPUMEPaAX) MPAKTUYECKOTO
UCTIONB30BaHUsl (PM3MUECKUX 3HAHWUN B MOBCEAHEBHOW KHU3HU I 0OECTICYCHHUS
0e30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsl 370pPOBbsI U COOJIOJEHHS HOPM 3KOJOTHYECKOrO TOBEICHHUS B
OKpY>Karollen cpene;

OCYIIECTBIAThH MOUCK MH(pOpMarmu Gu3ndeckoro conaepkanus B UHTepHere,
CaMOCTOSITENFHO (OPMYNIUPYS TOMCKOBBIN 3allpoc, HAXOAUTh MYTH OMpPEICICHUS
JIOCTOBEPHOCTH IMOJIy4eHHON HMH(OpMalMM Ha OCHOBE HMEIOLIUXCS 3HAHUA U
JIOTIOJIHUTEIbHBIX UCTOUHUKOB;

UCTIONb30BaTh TIPW BBHIMOJTHEHUU YUYEOHBIX 3aJlaHUi HAyYHO-MOMYJSIPHYIO
auTepaTypy (pusmueckoro coaepikaHus, CIpaBOYHBIE MaTepuaibl, PeCypChl CETH
WnuTepHer, BnageTh nNpuéMaMu KOHCHEKTHUPOBAHUS TEKCTa, NpeoOpa3oBaHUs
uH(pOpMaIMU U3 OJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE MHUCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJEpIKaHMs, MyOJIUYHO
IPEJCTaBIISITh PE3yNbTaThl MPOSKTHON MIIM UCCIIEI0BATENIbCKON AESITEIbHOCTU MIPH
TOM TPaMOTHO MCIOJIb30BaTh W3YYEHHbIM MOHATUHHBIA anmapaT H3y4yaeMoro
paznena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHUE IMPE3CHTAlUE C Yy4E€TOM
0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/ieioB U TeM (ungposbie)
NMporpamMmsbl Beero KoHnTpo/bHbI IlpakTuveckne | ofpazoBaTebHbIe
¢ padoThI padoThI pecypchbl
Pa3znen 1. ®usuka u eé posib B IO3HAHUHU OKPYIKAKOIIEro Mupa
1.1 dusKKa — HayKa O IPUPOJIE 2 Bubmuorexa [IOK
1.2 dusnyecKue BETUMIUHBI 4 3 Bubnnoreka LIOK
1.3 EcrecTBeHHO-Hay4YHBIN METOJ TO3HAHUS 2 1 bubmoreka [OK
Hroro no pazgeny 8
Pa3znea 2. [lepBoHayasibHbIE CBeIeHNsI 0 CTPOCHUM BellecTBA
2.1 CTpoeHHue BelecTa 2 1 bu6nuoreka LIOK
29 JBr>xeHue 1 B3aMMOJICCTBUE YaCTHI] 4 5 bubmmoreka ITOK
BEIIIECTBA
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 1 bubmoreka [IOK
Hroro no pazgeny 7
Pasznen 3. /IBukeHue U B3auMOAeCTBHE TeJl
3.1 MexaHHUecKoe JBIKEHUE 10 o) bubmmorexa [IOK




bubmmoreka IJOK

3.2 WNuepuusi, Mmacca, IOTHOCTh 9
3.3 Cunna. Bunsl cuin 15 bubmmorexa LHOK
Hroro no pazgeny 34
Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEN U ra3oB
41 Hasnenue. llepenava naBineHus TBEPAbIMU 5 bubmmoreka ITOK
TeJIaMU, )KUJIKOCTSIMHU U Ta3aMu
4.2 JlaBlieHHE KUAKOCTH 6 Bubmiorexa IOK
4.3 ATtMochepHOe 1aBIeHne 5 Bubmiorexa IIOK
44 I[CI\/'ICTBITI.G JKMIKOCTH U ra3a Ha 12 bubnuoreka ITOK
MOTpy>XKEHHOE B HUX TEJO
Hroro no pazneny 28
Pa3zpnen 5. PaGoTra u MOIIHOCTB. JHeprus
5.1 PabGora 1 MoIIHOCTE 6 brbmmorexa LIOK
5.2 [IpocThie MexaHU3MBbI 8 bubmuorexa LIOK
5.3 MexaHu4deckasi SHEprust 5 Bubmrorexa ITOK
Hroro no pazgeny 19
Paszgea 6. [loBTOpUTEIbHO-00001IAK0IIMIA MOAY b
6.1 T[ToBTOpHUTENEHO-0000IIAIONTHIA MOTYITh 6 bubmnorexa LIOK




Hroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

102

23

bubnmo




8 KUIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
Ne n/n HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
NporpamMMel Beero KoHTpoabHEI IIpakTuyeckue | ofpasoBaresnbHbIe
e padoThbI padoThbI pecypchl
Pa3pnen 1. TeruioBble siBJIeHUS
1.1 CtpoeHue 1 CBOMCTBA BEIlECTBA 6 brbmmorexa LIOK
1.2 TernmoBbie TPOIIECCHI 33 1 6.5 bubmorexa LOK
Ntoro no pazgeny 39
Pa3zgea 2. JiiekTpryeckre U MArHUTHbIE SIBJICHUS
21 SHGKTPI/I‘ICCKI/IE 3apsiabl. 3apsyKEHHbBIE Tella 9 | bubmunorexa [IOK
Y UX B3aUMOJEHCTBHS
2.2 IToCTOsIHHBIN 2IEKTPUYECKUNA TOK 31 1 10 bubmorexa HOK
2.3 MarsuTHbI€ SIBICHUS 11 2 4 Bubmiorexa LOK
24 DneKTpOMarHuTHas UHAYKINS 7 1 1 bubmotexa [OK
Hroro no pazneny 58
Pa3nea 3. [loBTopuTebH0-0000111a10 1M MOLYJIb
3.1 [ToBTOpUTENHEHO-0000IAIOIINI MOTYITH 5 Bubanorexa LIOK




Hroro no pazgeny

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

102

22.5




9 KUIIACC

Ko/in4ecTBO 4acoB DJIEKTPOHHbIE
No 11/ HanMeHoBaHMe pa3/1e/ioB U TeM (uugposbIe)
) MpoOrpaMMbI Beero KoHTpobHbI IIpakTuveckn o0pa3oBaTejibHbIE
(¢ paﬁoTbI (¢ paﬁoTbl pecypchl
Pa3znen 1. Mexannueckue siBJeHHS
11 MexaHn4ecKoe IBMKEHUE U CIIOCOOBI €r0 30 1 4 Bbu6nuoreka IJOK
' ONMUCaHUs
1.2 B3anmonelicTBue Ten 18 4 bubmnorexa LHOK
bubnuorek K
1.3 3aKOHBI COXPAHECHHS 15 1 2 Omaotexa O
Hroro no pazneny 63
Pa3znen 2. MexaHHYeCcKHE KOJIEOAHHUS Y BOJIHEI
bubnuorek K
2.1 MexaHuueckue KojieOaHus 8 3.5 Gmuorexa LIO
bubnuorek K
2.2 MexaHuuyeckue BOJIHbL. 3BYK 10 3 ommorexa O
Hroro no pazneny 18
Pa3nen 3. DiekTpoMarHuTHoOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
DIEeKTPOMArHuTHOE IOJIe U bu6muoreka [IOK

3.1

QJICKTPOMArHMuTHBIC BOJIHEBL

Hroro no pazneny 6




Pazpea 4.

CBeToBELI€ SIBJECHUS

4.1 3aKOHBI PACTIPOCTPAHEHHS CBETA 8 bubmmorexa LIOK

4.2 JIuH3BI U oNTHYECKUE MPUOOPHI 6 bubnmorexa LHOK

4.3 Pa3noxeHne 6eI0ro CBeTa B CIEKTP 2 bubnmorexa HOK
Hroro no pazneny 16
Pa3pnen S. KBanToBbIe sIBJICHUSA

5.1 Hcnyckanue u norjioneHne cBeTa aroMOM 4 Bubmiorexa LOK

5.2 CTpoeHne aTOMHOTO spa 5 bubmiorexa HOK

53 SnepHble peakiuu 7 bubmorexa HOK
Hroro no pazneny 16
Pa3nes 6. [loBTopuTeIbHO-0000111a10 1M MOLYJIb

6.1 MexaHnueckue sBJIeHUs! (TOBTOPUTEIBHO- 6 bubnuoreka [IOK
' 0000IIAKOIIAIA MOTYJTh)

6.2 TenoBele siBIEHUS (IOBTOPUTENIBHO- 3 bubnuoreka LIOK
' 0000IIAOIIHIA MOTYJTh)

6.3 DJIEKTPOMArHUTHBIC SABJICHUSA 3 bubmorexa [JOK
' (TOBTOPHUTETHLHO-0000IAONTNI MOTYJIb)

6.4 CaetoBbI€ sBJIEHUS (IIOBTOPUTEIHHO- 1 bubnuoreka IJOK
' 000O0IIATOIIIA MOJTYJIb)




bubnmoreka IJOK

6.5 [ToBTOpHUTENEHO-0000IIAFOIINI MOTYJTh 4
Hroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 26.5




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo yacos Hara
Ne JeKTpOoHHBbIE HU(POBHIE
Tema ypoka Konrpoiabubie | IlpakTnyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
padoThI padoTsbI s
Bubnnoteka LLOK
Pu3nkKa — HayKa o0 IPUPOJIE.
1 q 4 prpoa 1 https://lesson.edu.ru/03/77?class=77
BJICHUS IPUPO,IBI
Bubnnoteka LOK
2 DU3NYECKUE SBICHUS 1 https://lesson.edu.ru/03/77?class=77
duznueckne BeTNUNHEI. Bubnnoteka LOK
3 PazmepHocTh. Ousnueckue ) https://lesson.edu.ru/03/77?class=77
npudopsl. [lorpemnocTu npu
MPSIMBIX U3MEPEHUAX
Ypok-uccnenoBanue Bubnunoteka LIOK
4 "N3mepeHune JIMHEMHBIX | | https://lesson.edu.ru/03/77?class=77
pa3MepoB Tel U
MPOMEKYTKOB BpEMEHH"
JlaGopaTtopHnast pabota Bubanoreka LLOK
5 "U3mepenune o0nEMa 1 1 https://lesson.edu.ru/03/77?class=77
KUIKOCTH U TBEPIOTO Tena"
JlaboparopHnas pabota Bubnunoteka LLOK
6 "OnpeneneHue pazmepoB 1 1 https://lesson.edu.ru/03/77?class=77
MaJjsix Tes. Meroa psaoB"
7 MeToabl HayYHOTO 1 Bubnunoteka LLOK



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

no3Hanusa. Onucanue
(U3UYECKUX SIBICHHUH C
IIOMOIILIO MOJeIeH

https://lesson.edu.

ru/03/77?class=77

Ypok-uccienoBanue
"[IpoBepka rumnoTe3bl:
JaJIbHOCTH I10JIETA LIapHUKa,
MYIIEHHOTO TOPU30HTAIIBHO,
TeM OOoJIbIIIEe, YeM OOJIbIIIe
BBICOTA ITycKa"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

CrpoeHnue BeliecTsa.
OnbBITEI, JOKA3EIBAIOIINE
JIMCKPETHOE CTPOCHHUE
BEIIleCTBA

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

10

JlaboparopHnas pabota
"O1eHka AuameTpa atoMa
METOIOM PSIOB (C
UCTIOJIb30BaHUEM
¢dororpaduii)"

Bubnnoteka LOK
https://lesson.edu.

ru/03/77?class=77

11

Ypok-uccnenoBaHue
"HaburoieHre TermioBoro
pacupenust ra3oB. ONbITHI
10 0OHAPYKEHUIO TCHCTBUS
CHJI MOJIEKYJISIPHOTO
npuTsKeHus"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

12

JIBUKEHUE YacTHIl

BemiectBa. quddysus.
bpoyHOBCKOE 1BHKEHUE

bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

13

Ypok-uccnenoBaHue
"HaOumoieHne u 0ObsSICHeHNE

Bubnnoteka LOK
https://lesson.edu.

ru/03/772class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

OpPOYHOBCKOTO TBM)KCHUS H
muddys3un"

Bs3auMoaeiicTBre YacTHI]

Bubnnoteka LLOK

14 BEILIECTBA: IPUTSIKEHUE U https://lesson.edu.ru/03/77?class=77
OTTaJKUBaHUE
ArperatHbie COCTOSIHUS Bubnnoteka LLOK
15 BemiecTBa. OcoOEHHOCTH https://lesson.edu.ru/03/77?class=77
arperaTHbIX COCTOSIHUM BOJIbI
MexaHn4ecKoe JBHKCHHE. Bubnunoteka LOK
16 IlyTs, TpaekTopus, https://lesson.edu.ru/03/77?class=77
IepeMelICHIE
PaBHOMepHOE 1 Bubnunoteka LIOK
17 HEPaBHOMEPHOE JBUKEHUE. https://lesson.edu.ru/03/77?class=77
CkopocTh
Haxoxnenue ckopocty, Bubnnoteka LOK
13 IMyTH U BPEMEHU TIPU https://lesson.edu.ru/03/77?class=77
PaBHOMEPHOM
MPSIMOJIMHETHOM JIB)KEHHUU
JlaGopaTtopHnas pabota Bubanoreka LLOK
19 "Onpenenenne CKOpoCcTH https://lesson.edu.ru/03/77?class=77
PaBHOMEPHOTO JBHKEHUS"
. Bubnnoteka LLOK
20 gs:;?:;:piajfoniifetfio https://lesson.edu.ru/03/77?class=77
Bubnnoteka LOK
21 F;:::Zi:igiﬂﬂiz;(;}jj;oemn" https://lesson.edu.ru/03/77?class=77
22 JTaGoparopHas pabora BubnuoTteka LLOK



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

"Onpenenenue cpeaHen
CKOPOCTH CKOJIbKEHHS

Opycka Wiy Imapuka 1mo
HaKJIOHHOM m1ocKkocTu"

https://lesson.edu.

ru/03/77?class=77

OTHOCHUTENLHOCTD
nBrkenus. Ciioxxenue

Bubnnoteka LOK
https://lesson.edu.

ru/03/77?class=77

23 .
CKOPOCTEH mpu
MapajuIeIbHOM JIBUOKCHUHU
[Tonydyenue n aHanus Bubanoteka LOK
24 rpaMKOB 3aBHCUMOCTH ITyTH https://lesson.edu.ru/03/77?class=77
Y CKOPOCTH JIBWXKECHUSI OT
BpEMEHU
Pemenue rpaduueckux Bubnunoteka LLOK
) 3ajad 1o reMe "MexaHuKa. https://lesson.edu.ru/03/77?class=77
> PaBHOMepHOE
MPSIMOJIMHEMHOE JBUKEHKE"
SBneHre nHepuUU. 3aKOH bubamorexa LIOK
26 https://lesson.edu.ru/03/77?class=77
MHEPLUHU
BzauMmopeiicTBue Ten Kak Bubnnoteka LIOK
[IPUYNHA U3MEHECHUS https://lesson.edu.ru/03/77?class=77
27 ckopoctu. Macca Tena kak
Mepa UHEPTHOCTH Tea Mpu
MOCTYTATEIbHOM JBUKEHUU
Ypok-uccnenoBaHue Bubnunoteka LLOK
28 "CpaBHeHue mMacc 110 https://lesson.edu.ru/03/77?class=77
B3aUMOJICUCTBUIO TEN"
29 [I;moTHOCTH BemiecTBa Bubnnoteka LLOK



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

https://lesson.edu.ru/03/77?class=77

JlaboparopHnas pabota

Bubnnoteka LLOK

30 "Onpenenenue mIOTHOCTH https://lesson.edu.ru/03/77?class=77
TBEp0TO Tena"
Perienue 3aga4d no teme Bubnnoteka LIOK
31 "Macca Tena. [TnotHOCTH https://lesson.edu.ru/03/77?class=77
BemiecTBa"
CMecH U CIIaBHI. Bubnnoteka LLOK
32 IloBepxHOCTHAs U TUHEHHAA https://lesson.edu.ru/03/77?class=77
TJIOTHOCTh
[ToaroroBka K KOHTPOJIBHOM Bubnunoteka LIOK
pabore o Teme "duzuka — https://lesson.edu.ru/03/77?class=77
HayKa O IPUpOJIE.
33 IlepBoHavasIbHBIE CBEICHUS
00 aTOMHO-MOJIEKYIIPHOM
CTPOCHUH BEIIECTBA.
Mexanuka"
KoHTtponbHas padoTa mo Bubnunoteka LLOK
TeMe "®u3nkKa — Hayka o https://lesson.edu.ru/03/77?class=77
14 npupoje. [lepBonayaibHbie
CBeJICHUS 00 aTOMHO-
MOJIEKYJIIPHOM CTPOECHUHU
BemiecTBa. Mexanuka"
Cwta. SIBreHHE TATOTCHUS. bubauoreka LIOK
35 https://lesson.edu.ru/03/77?class=77
Cwuta TspKecTH
36 N3o6pakenue cuit. Pemenne Bnbanoteka LLOK

3aJa4 110 TCMC



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

"OnpeneneHue CUibl
TsKecTH"

https://lesson.edu.

ru/03/77?class=77

Cuna ynpyroctu. 3aKoH

Bubnnoteka LLOK

37 I https://lesson.edu.ru/03/77?class=77
yKa
Bubnnoteka LLOK
Bec tena. I3mepenue cui. 4
38 1 https://lesson.edu.ru/03/77?class=77
MHAMOMETP
Ypok-uccnenoBaHue Bubnunoteka LIOK
39 "HaOmronenne n3MeHEHUS https://lesson.edu.ru/03/772class=77
CKOPOCTH TIPH
B3auMoOJieicTBUH TET"
Bubnnoteka LLOK
Pemenue 3amay mo teme
40 " 8 B " https://lesson.edu.ru/03/77?class=77
una ynpyroctu. Bec Ttena
JlaGopaTtopHnast pabota Bubanoreka LLOK
"OIEBITHL, https://lesson.edu.ru/03/77?class=77
A1 JIEMOHCTPHUPYIOIINE
3aBUCUMOCTH PACTSIKCHHS
(medopmanun) Tpy>KUHBI OT
MPUII0KEHHOMN CUJIIBI"
Bubnnoteka LLOK
42 Cuna tpenus https://lesson.edu.ru/03/77?class=77
CHOMKCHIE CHT Bubnnoteka LLOK
43 p . ' https://lesson.edu.ru/03/77?class=77
ABHOJICHCTBYIOIIAS CUJIa
44 Penrenue 3amad mo reme Bubnnoteka LLOK

"Cio)xeHue CUi.

https://lesson.edu.

ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

PaBHopelicTByromas cuia"

Perenue 3agay o reme

Bubnnoteka LLOK

45 "BzaumoaelicTBre Tel. https://lesson.edu.ru/03/77?class=77
Cunnl B MexaHuKe"
Perienue 3aga4d no teme Bubnnoteka LIOK
"Cuna tpenus". Ypok- https://lesson.edu.ru/03/77?class=77
HCCIIeIOBAaHUE TI0 TEME
46 "UccnenoBanue
3aBUCUMOCTH CHJIBI TPEHHS
OT TUIOIIATH
COTNPUKOCHOBEHUS"
JlaboparopHas paboTa Bubnunoteka LLOK
"ONBITHI, https://lesson.edu.ru/03/77?class=77
JIEMOHCTPHUPYIOIINE
47 3aBUCUMOCTH CHJIBI TPEHHS
CKOJIB)KCHUS OT CHJIBI
JIABJICHUS U XapaKTepa
COTIPUKACAIOIIIUXCS
noBepxHocrein"
Perienue 3aga4d no teme Bubnnoteka LIOK
48 "BzaumopaeiicTBrE TEII. https://lesson.edu.ru/03/77?class=77
Cunnl B MexaHuke"
Bubnunoteka LOK
KoHnTtponbhas padota mo
49 " . https://lesson.edu.ru/03/77?class=77
TeMme "B3aumoneiictBue Ten"
Bubnunoteka LLOK
50 JlaByieHue TBEPBIX TeI https://lesson.edu.ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

51

YPpOoK-3KCIIEpUMEHT
"Cnioco0OsI onpeeneHus
JIaBJICHUS TBEpIOTro Tena"

Bubnnoteka LOK
https://lesson.edu.

ru/03/77?class=77

52

Ypok-uccienoBanue
"3aBUCUMOCTE IaBJIEHHUS
ra3a ot TemmnepaTrypsl"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

53

JlaBlieHHE )KUAKOCTEH 1
ra3oB. 3akoH Ilackans

Bubnnoteka LOK
https://lesson.edu.

ru/03/77?class=77

54

IIneBMaTHUeckue
yCTpOMCTBA

Bubnnoteka LLOK
https://lesson.edu.

ru/03/772class=77

55

3aBHCHMOCTD JaBJICHUA
KHUAKOCTU OT FJIY6I/IHBI

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

56

I'mapocrarnueckuii
apajiokc

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

57

VYpoxk-npoekt "U3yuenue
coobmraromuxcs cocynoB"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

58

VYpok-koHpepeHus
"T'unpaBnuueckue
MEXaHU3MBbI'"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/77?class=77

59

Hcmop30BaHNue BRICOKUX
JIaBJICHUI B COBPEMEHHBIX
TEXHOJIOTHIX

Bubnnoteka LLOK
https://lesson.edu.

ru/03/772class=77

60

Pemenue 3amau 1o teme

bubnnoteka LLOK



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

"JlaBIeHUE KUAKOCTH"

https://lesson.edu.

ru/03/77?class=77

ATtmocdepa 3eminu u

Bubnnoteka LLOK

61 . https://lesson.edu.ru/03/77?class=77
MIPUYMHBI €€ CYIIECTBOBAHUS
Ypok-uccnenoBaHue Bubnunoteka LIOK
62 "[IposiBnenue aecTBus https://lesson.edu.ru/03/77?class=77
aTMoc(epHOro aBieHus"
N3mepenue armochepHOro Bubnnoteka LLOK
63 napieHus. OMnbIT https://lesson.edu.ru/03/77?class=77
Toppuuennu
3aBUCUMOCTh aTMOC(EpPHOTO Bubnnoteka LLIOK
JABJICHUS OT BBICOTHI HaJl https://lesson.edu.ru/03/77?class=77
64 ypoBHeM Mopsi. [Iprbopsr
JUIS1 U3MEPEHUS
aTMOC(EpPHOTO AaBICHHS
bapomerp-anepounn. Bubnnoteka LLIOK
65 ATMoc¢epHoe JaBlieHHe Ha https://lesson.edu.ru/03/77?class=77
Pa3IMYHBIX BBICOTAX
Bubnnoteka LOK
Brrranikuaromas cuna.
66 https://lesson.edu.ru/03/77?class=77
3akoH Apxumena
Bubnnoteka LOK
Pentenue 3amad mo teme
67 " " https://lesson.edu.ru/03/777class=77
3akoH Apxumena
Ypok-uccrienoBanue Bubnnoteka LOK
68 "DKCIepUMEHTaIbHOE https://lesson.edu.ru/03/77?class=77

oOHapy’KeHHe JeUCTBUS
JKHUJIKOCTH U rasa Ha



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

MOTPY>KEHHOE B HUX TEJI0"

JlaGopaTtopHnast pabota

Bubnnoteka LLOK

"Onpenenenue https://lesson.edu.ru/03/77?class=77
69 BBITAJIKUBAIOIICH CHIIBL,
JICUCTBYIOILIECH HA TEJO,
MOTPYKEHHOE B KHUJIKOCTH"
Bubnnoteka LOK
https://lesson.edu.ru/03/77?class=77
70 [InaBanue Ten
JlaGopaTtopHnast pabota Bubanoreka LLOK
"UccneqoBanue https://lesson.edu.ru/03/77?class=77
71 3aBUCUMOCTH Beca TeJia B
BOJle OT 00BeMa
MOTPYKEHHOU B KHUIKOCTh
yacTu Teja"
BosnyxoraBanue. bubnmorexa LIOK
72 https://lesson.edu.ru/03/77?class=77
[InmaBanue cynoB
Penrenue 3amad mo reme Bubnnoteka LLOK
73 "3akoH Apxumena. Y ciaoBus https://lesson.edu.ru/03/77?class=77
IJ1aBaHus Ten"
Penrenue 3amad mo teMe Bubnunoteka LIOK
74 "JleficTBHE KUAKOCTH U Ta3za https://lesson.edu.ru/03/77?class=77
Ha MOTPY’KEHHOE B HUX
Teno"
YPOK-IIpoEKT Bubanoteka LOK
75 "KoHCTpyHpoBaH#e https://lesson.edu.ru/03/77?class=77

apcoMCETpa WA JIOAKU U



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

ornpezeneHue
rpy30001bEMHOCTH"

IToaroToBKa K KOHTPOJIBHOMN
pabote o Teme "JlaBnenue

Bubnnoteka LLOK
https://lesson.edu.

ru/03/772class=77

76
TBEPJIBIX TEJN, )KUIKOCTEH U
razoB"
KonTponbhas pabota mo Bubnunoteka LLOK
77 teMme "/laBieHue TBEpAbIX https://lesson.edu.ru/03/77?class=77
TeN, )KUIKOCTEHN U ra3on"
Bubnunoteka LLOK
78 Mexanuveckas padbora https://lesson.edu.ru/03/77?class=77
bubnnoteka LLOK
79 MontHOoCTb https://lesson.edu.ru/03/77?class=77
Pemienue 3aga4u Ha Bubnnoteka LIOK
80 ornpezeneHue padoThl U https://lesson.edu.ru/03/77?class=77
MOIIIHOCTH
Bubnunoteka LOK
Pabora cuitel TsKEeCTH B
81 https://lesson.edu.ru/03/77?class=77
CUJIBI TPEHUS
. Bubnunoteka LOK
VYpok-uccinenosanue "Pacuér 4
. https://lesson.edu.ru/03/77?class=77
82 MOIIIHOCTHU, Pa3BUBAEMOI1
IIpH TOABEME TI0 JIecTHULE"
Bubnnoteka LOK
83 [IpocTblie MexaHU3MBI https://lesson.edu.ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

MowmenT cunbl. [IpaBuio

Bubnnoteka LOK

84 https://lesson.edu.ru/03/77?class=77
MOMEHTOB
JlaGopaTtopHnast pabota Bubanoreka LLOK
25 "N3y4yeHue npaBuia pblyara https://lesson.edu.ru/03/77?class=77
JUTSI TIOABM>KHOTO U
HEIMOABMKHOTO 0JI0KOB"
" " Bubnunoteka LLOK
30510TO€ MPaBUIIO
86 https://lesson.edu.ru/03/77?class=77
MEXaHHUKHU
Pemrenue 3amad mo teme Bubnunoteka LIOK
R7 "30510TOE MTPABUIIO https://lesson.edu.ru/03/77?class=77
Mexanukn" / Bcepoccuiickas
poBepoyHas paborta
Pentenue 3amad mo teme Bubnunoteka LIOK
"PaboTa crIIBI TSDKECTH U https://lesson.edu.ru/03/77?class=77
88 cuibl TpeHus" /
Bcepoccutickas
poBepoyHas pabora
Ypok-npoeKT Bubnunoteka LIOK
29 "IIpoekTupoBaHue https://lesson.edu.ru/03/77?class=77
MIOJTUCTIACTOB C 33JJaHHBIMHU
napamerpamu”
Ypok-koHbepeHIms Bubanoreka LLOK
90 "IIpocTeie MEXaHU3MBI B https://lesson.edu.ru/03/77?class=77
OBITY, TEXHUKE, KUBBIX
opranuzmax"
91 Koad¢unuent nonesnoro Bubnnoteka LLOK

JIEHCTBHSI POCTHIX

https://lesson.edu.

ru/03/77?class=77



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

MEXaHU3MOB

JlaGopaTtopHnast pabota

Bubnnoteka LLOK

9 "Onpenenenne KI1]] https://lesson.edu.ru/03/77?class=77
MMOJIBKHOTO U
HENOABHMKHOI'O OJIOKOB"
Mexanudeckas dHEprusi. Bubnunoteka LIOK
93 Kunernueckas u https://lesson.edu.ru/03/77?class=77
MOTEHITUAIbHAS YHEPTUS
Bubnunoteka LOK
3aKOH COXpaHEHHUs
94 . https://lesson.edu.ru/03/77?class=77
MEXaHUYECKON IHEPTUr
YPpOK-3KCIIEPUMEHT Bubnunoteka LIOK
"JKcrepuMEHTaIbHOE https://lesson.edu.ru/03/77?class=7
oIpeAcIcHNue U3MCHCHUA 7
95 KHHETHYSCKON U
MOTECHIUAIBHOW SHEPIUU
MIPU CKaThIBAaHUU TeJa 10
HAKJIOHHOM I1JI0CKOCTH"
IToaroroBka K KOHTPOJIBHOMI Bubnunoteka LIOK
96 pabote no Teme "Pabora u https://lesson.edu.ru/03/77?class=77
MOIIHOCTb. DHEprus"
KonrposbHas pabora no Bubanoteka LLOK
97 TeMme "PaboTa 1 MOILIHOCTB. https://lesson.edu.ru/03/77?class=77
Oneprus”
Bubnnoteka LOK
PabGota ¢ Texcramu o TeMe
98 " | https://lesson.edu.ru/03/77?class=77
MexaHu4decKoe JBIKCHHIE
99 Pabora ¢ TekcTamu Mo Teme BubanoTeka LLOK



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=7
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

"Ctpoenue Bemectpa"

https://lesson.edu.ru/03/77?class=77

PabGoTa ¢ TekcTaMu Mo TEME

Bubnnoteka LLOK

100 " | 1 https://lesson.edu.ru/03/77?class=77
Cunsl B ipupozie

PabGota ¢ Texcramu o TeMe Bubnnoteka LIOK

101 "JlaBieHue TBEPABIX Tell, 1 https://lesson.edu.ru/03/77?class=77
KHUJIKOCTEN U ra3zos"
Pabora ¢ TekcTaMu 1o TemMe bubnnoteka LLOK

102 "Ouneprus. [Ipocteie 1 https://lesson.edu.ru/03/77?class=77
MEXaHU3MBbI"

OBIIEE KOJIMYECTBO YACOB 102 oy

I10 ITPOT'PAMME



https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77
https://lesson.edu.ru/03/77?class=77

8 KUIACC

KoauuyecTBO yacoB JlaTa
Ne JeKTPOHHBbIE HU(POBBHIE
Tema ypoxka Kontpoasbnbie | IlpakTnyeckue | H3Y4UECHH
n/n Bcero o0pa3oBaTesibHbIE pecypChl
padoThI padoThI |
OCHOBHBIE TIOJIOKECHHUS Bubnunoteka LLOK
| MOJIEKYJIIPHO-KNHETHYECKON | https://lesson.edu.ru/03/08?class=08
TEOPUU U UX ONBITHBIE
IIOATBEPKIACHUS
Bubnnoteka LLOK
Macca u pazmep aTOMOB U
2 1 https://lesson.edu.ru/03/08?class=08
MOJIEKYJ
Moaenu TBep0ro, KUIKOTO Bubnunoteka LIOK
3 1 Ta3000pa3HOTO COCTOSIHUM 1 https://lesson.edu.ru/03/08?class=08
BEIIECTBA
Ypok-koHpepeHIHs Bubanoreka LLOK
"Kpucrannuueckue u https://lesson.edu.ru/03/08?class=08
4 amopdusble Tena. ['paden. 1
ITonmyueHnne nCKyCcCTBEHHBIX
asmMasoB"
CMmaunBaHue U bubnnoteka LLOK
5 KaIUJUIIPHOCTD. 1 https://lesson.edu.ru/03/08?class=08
IToBepXHOCTHOE HaATsKEHUE
Bubnnoteka LOK
TermnoBoe pacmpenue u
6 1 https://lesson.edu.ru/03/08?class=08
CKaTue
7 T 1 Bubnunoteka LOK
€IJIOBOE JBUKCHHUE.
A https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

Temnepatypa

Bubnnoteka LLOK

TEIJIOBOE paBHOBECHE. 3aKOH
Hprorona—Puxmana

8 TemneparypHble IIKaJIbI https://lesson.edu.ru/03/08?class=08
Bubnnoteka LLOK
BuyTpenusisa sHeprus u
9 . https://lesson.edu.ru/03/08?class=08
CIIOCOOBI €€ U3MEHEHHUS
Bubnnoteka LOK
10 Bunael reruionepenaun https://lesson.edu.ru/03/08?class=08
VYpok-koHbepeHus Bubnunoteka LIOK
"M CIIOIB30BaHNE TEILIOBBIX https://lesson.edu.ru/03/08?class=08
11 CBOIICTB BEIIECTB U
MaTepHaJIOB B LEIAX
sHeprocoOepekeHus "
Bubnnoteka LLOK
KonuuecTBo TEMIOTHI.
12 https://lesson.edu.ru/03/08?class=08
V nenpHas TEMIOEMKOCTD
Ypoxk-uccienoBanue Bubnunoteka LIOK
"[IpoBepka runoTesbl https://lesson.edu.ru/03/08?class=08
13 JIMHEHON 3aBUCUMOCTH
JUIMHBI CTOJIONKA KUIKOCTH B
TEPMOMETPHUECKON TPyOKe
OT TeMIIepaTypsl"
YpaBHEHHE TEIOBOTO Bubanoteka LOK
14 Oananca. TemrooOMeH u https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

JlaGopartopHnas pabota
"UcciaenoBaHue ABJICHU

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

15 TeII000MeHa Tpu
CMEMINBAHUHU XOJI0JHON U
ropsiaeit BoabI"
Pemrenue 3amad mo reMe Bubnunoteka LIOK
16 "Temnoo0MeH U TEIIOBOE https://lesson.edu.ru/03/08?class=08
paBHOBecHe"
Jlaboparopuas paboTa Bubnunoteka LLOK
"OnpeneneHue KOJIMIECTBA https://lesson.edu.ru/03/08?class=08
17 TETJIOTHI, TOJTyYEHHOTO BOJIOM
IIpU TEII000MEHE C
HarpeThiM METaUTMYECKIM
HWIAHAPOM"
[InaBnenue n oTBEpACBaHUE Brubanoteka LOK
13 KPUCTAIUIMYECKUX BEUIECTB. https://lesson.edu.ru/03/08?class=08
VYV nenpHas TemiaoTa
IUIABJICHUS
Pemenue 3aga4d no teme Bubnnoteka LIOK
19 "[InaBnenue U oTBEpIeBaHUE https://lesson.edu.ru/03/08?class=08
KpUCTAJUTMYECKUX Tem"
JlaGopatopHas pabota Bubnunoteka LLOK
20 "Onpenenenue yaenbHOU https://lesson.edu.ru/03/08?class=08
TEIUIOTHI IIJIaBJIeHud JIbaa"
Ypok-uccienoBanue Bubnunoteka LLOK
"CpaBHeHUE IPOLIECCOB https://lesson.edu.ru/03/08?class=08
21 IJIABJICHUS KPUCTAIUIMYECKUX

TEJ U pa3MArdeHus Ipu
HarpeBaHuu aMop(QHbIX Ten"



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

[TapoobpazoBanue u

Bubnnoteka LOK

22 https://lesson.edu.ru/03/08?class=08
KoHJeHcauus. Mcnapenue
Kunenune. Y nennHas teniora Bubnnoteka LIOK
mapooOpa3oBaHUsI. https://lesson.edu.ru/03/08?class=08
23 3aBUCUMOCTb TeMIIEpaTypbl
KHUIIEHUS OT aTMOC(epHOTO
JABIICHHS
Pemrenne 3amad mo reMe Bubnunoteka LIOK
24 "[TapoobpazoBanue u https://lesson.edu.ru/03/08?class=08
KureHue"
Ypok-uccienoBanue Bubnunoteka LIOK
75 "O0BACHEHNE 3aBUCUMOCTHU 1 https://lesson.edu.ru/03/08?class=08
TEeMIIepaTypPbl KUIICHHS OT
JaBiacHHs"
HacoieHHabIi 1 Bubnnoteka LLOK
26 HEHACHIIICHHBIN T1ap. https://lesson.edu.ru/03/08?class=08
BirasxxHoCcTh BO31yXa
BnaxHocTb BO34yXa U eé Bubnunoteka LLOK
u3mepenue. JlaboparopHas https://lesson.edu.ru/03/08?class=08
27 pabota "Onpenenenue 0.5
OTHOCHUTEIBLHOHN BIAKHOCTH
BO3IyXa"
23 Pemntenue 3agad o reme Bubnuoteka LLOK

"BraxHocTh"

https://lesson.edu.

ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

Pemnrenue 3ama4d 1 aHamus
CUTYyallUii, CBA3aHHBIX C

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

29
SIBJICHUSIMU UCTIAPECHUS U
KOHJICHCAIlNH
Bubnnoteka LOK
DHeprus ToIMBa. Y ieinbHas H
30 https://lesson.edu.ru/03/08?class=08
TEIJIOTa CrOpaHus
Bubnnoteka LOK
[IpuHnunosel paboThI TEILIOBBIX
31 pHHK wp https://lesson.edu.ru/03/08?class=08
JIBUTaTEICH
Bubnnoteka LOK
[TapoBas TypOuHa. [IBurarens 4
32 https://lesson.edu.ru/03/08?class=08
BHYTPEHHETO CrOpaHus
Bubnnoteka LLOK
33 KIIJI TenmoBoro gBuraTeis https://lesson.edu.ru/03/08?class=08
Bubnnoteka LOK
Pemenue 3aga4d mo teme
34 A https://lesson.edu.ru/03/08?class=08
"KII[ reroBoro asuratesns"
Ypok-koHpepeHus Bubanoreka LLOK
35 "TemmIoBble IBUTaTENN U https://lesson.edu.ru/03/08?class=08
3alIuTa OKpy Karomeu cpeab”
Bubnnoteka LOK
TemnnoBsle IOTEPHU B H
36 https://lesson.edu.ru/03/08?class=08
TEIIOCETIX
3aKOH COXpaHEHUs U Bubanoteka LLIOK
37 MPEBPAICHUS SJHEPTUH B https://lesson.edu.ru/03/08?class=08

MEXaHNYECKUX U TEILIOBBIX
mporeccax



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

[ToaroroBka Kk KOHTPOJIBHOM
pabote o Teme "TermoBsie

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

38 AByieHUs. M3MeHnenune
arperaTHbIX COCTOSIHUM
BenrecTna"
Kontponbhas paborta mo teme Bubanoreka LLOK
39 "TemnoBbI€ SIBJICHUS. https://lesson.edu.ru/03/08?class=08
N3MeHnenue arperaTHbIX
COCTOSHUH BenecTna'
Bubnnoteka LLOK
Onexrpusauus ten. [[Ba pona
40 https://lesson.edu.ru/03/08?class=08
3aps70B
Ypoxk-uccienoBanue Bubnunoteka LIOK
41 "HUccnenoBanue crnoco0os https://lesson.edu.ru/03/08?class=08
pa3IMYHBIX BEIIECTB
HAa’JIEKTPU30BBIBATHCS "
BzaumoneiictBue Bubaunoteka LLOK
42 3apsKEHHBIX TEN. 3aKOH https://lesson.edu.ru/03/08?class=08
Kynona
DNeKTpUYEeCcKoe MoJe. Bubnaunoteka LIOK
HanpsxénnocTs https://lesson.edu.ru/03/08?class=08
43 AIEKTPUUECKOTO TOJIA.
[IpuHuun cynepno3sunun
JIEKTPUUECKUX MOJENH
Hocurenu snexrpuyeckux Bnbnnoteka LLIOK
44 3apsAA0B. DIEeMEHTapHBIN https://lesson.edu.ru/03/08?class=08
3apsaa. CTpoeHue aToma
45 3aKOH COXpaHEHHUS Bubnnoteka LLIOK

QJICKTPUYICCKOTI'O 3apsaa



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08

https://lesson.edu.

ru/03/08?class=08

[TpoBOIHUKY, TUIIEKTPUKU U

Bubnnoteka LLOK

46 https://lesson.edu.ru/03/08?class=08
MOJIYIIPOBOIHUKHU
Ypok-koH(pepeHIHs Bubnmoteka LLOK
47 "OnexTpu3anus B https://lesson.edu.ru/03/08?class=08
MOBCEAHEBHOM KU3HN"
Bubnnoteka LLOK
Pewenue 3amau no reme 4
48 "3aKOH COXpAHEHM https://lesson.edu.ru/03/08?class=08
AJIEKTPUYECKOro 3apsaa’
DJIEKTPUYECKUH TOK. Bubnnoteka LOK
49 N cTouHMKN IEKTPUIECKOTO https://lesson.edu.ru/03/08?class=08
TOKa
Ypok-uccienoBanue Bubnunoteka LIOK
50 "HccnenoBanne IeiCTBUS https://lesson.edu.ru/03/08?class=08
AJIEKTPUYECKOTO MOJIs HA
MIPOBOAHUKY U TUAJIEKTPUKH"
Bubnnoteka LOK
DNEeKTPpUYECKUM TOK B
51 P https://lesson.edu.ru/03/08?class=08
MeTajuiax
Bubnnoteka LLOK
DNEeKTPpUYECKUM TOK B
52 P https://lesson.edu.ru/03/08?class=08
JKUJKOCTSX M ra3ax
Bubnnoteka LLOK
53 DnekTpuyeckas Lemnb https://lesson.edu.ru/03/08?class=08



https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
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https://lesson.edu.ru/03/08?class=08
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https://lesson.edu.ru/03/08?class=08
https://lesson.edu.ru/03/08?class=08
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Bubnnoteka LOK

54 Cuna Toxa. AMnepMerp https://lesson.edu.ru/03/08?class=08
DEKTpUUYECKOE HAIPSHKEHHUE. bubamorera LIOK
55 https://lesson.edu.ru/03/08?class=08
BonbsrmeTp
JlabopaTtopHnast pabota Bubanoreka LLOK
"COopka 1 UCIIbITAaHUE https://lesson.edu.ru/03/08?class=08
20 ANEKTPUYECKON LIenu
MOCTOSIHHOTO TOKa"
3aBUCUMOCTE CHIIBI TOKA OT Bubnnoteka LOK
57 HanpspkeHus. 3akoH Oma st https://lesson.edu.ru/03/08?class=08
y4acTKa Lenu
Jlaboparopuas padoTa Bubnunoteka LLOK
"UccnenoBanue 3aBUCUMOCTH https://lesson.edu.ru/03/08?class=08
53 CHJIBI TOKA, TPOTEKAIOIIETO
qyepes pe3ucTop, oT
HAPSDKEHUS Ha PE3UCTOPE U
CONPOTHBJIEHUS pe3ucropa’
DNEKTPUIECKOE Bubanoreka LLOK
59 CONPOTHUBJIEHUE. Y IETBHOE https://lesson.edu.ru/03/08?class=08
COMPOTHUBJICHUE
Jlaboparopnas pabota Bubnunoteka LLOK
60 "OnpeneneHue yaeabHOro https://lesson.edu.ru/03/08?class=08

COIIPOTHBIIEHUS MPOBOIHUKA"
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Pemrenne 3amad mo reMe

Bubnnoteka LOK

61 "DnexkTpuueckoe https://lesson.edu.ru/03/08?class=08
CONPOTHUBJICHUE. Y IEJIbHOE
conpoTuBieHue"
Pemenue 3amau no reme bubnmorexa LIOK
62 " https://lesson.edu.ru/03/08?class=08
3akon Oma"
ITocenoBaTenpHOE U Bubnnoteka LIOK
63 napajiebHOE COEAMHEHUS https://lesson.edu.ru/03/08?class=08
MIPOBOJHHUKOB
Jlaboparopuas pabota Bubnunoteka LLOK
"[IpoBepka mpasuiia https://lesson.edu.ru/03/08?class=08
64 CJIOYKEHUS HaIIPSDKEHUN IIPU
MOCJIEI0BATEILHOM
COCTMHEHHUH JIBYX
pe3uctopon"
Pemenue 3aga4d no teme Bubnnoteka LLOK
65 "[locnenoBarenbHoOE U https://lesson.edu.ru/03/08?class=08
napajuieIbHOE COSTUHEHUS
MIPOBOJAHUKOB"
Jlaboparopnas pabota Bubnunoteka LLOK
"[IpoBepka npaBuia AJis https://lesson.edu.ru/03/08?class=08
66 CHJIBI TOKa IIPH
napajuieIbHOM COE€IMHEHUH
pe3ucTopoB”
Pemntenue 3agau Ha Bubnnoteka LIOK
67 IIpUMeHeHne 3akoHa Oma s https://lesson.edu.ru/03/08?class=08

Pa3IMYHOrO COECIUHEHNUS
IIPOBOJIHUKOB
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68

OJ1C u BHyTpEeHHEE
COTPOTHUBJICHUE UCTOYHUKA
TOoKa. 3axoH OMa 11 IMOJTHOU
Lenu

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

69

Pemtenue 3amad mo reme
"9J1C, BHyTpeHHee
COMPOTHUBJICHNUE UCTOYHUKA
TOoKa. 3axkoH OMa 11 IMOJTHOU
mers”

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

70

Jlaboparopras padota
"Onpenenenune I/C u
BHYTPEHHETO COIPOTHUBIICHUS
HWCTOYHHKA TOKA"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/08?class=08

71

[TpaBuna Kupxroga

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

72

Jlaboparopnas pabota
"IIpoBepka mpaBui
Kupxroga"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/08?class=08

73

Ypok-uccienopanue
"N3y4yeHne BOIbT-aMIIEPHBIX
XapaKTePUCTUK HEIMHENHBIX
AJIEMEHTOB"

bubnnoteka LLOK
https://lesson.edu.

ru/03/08?class=08

74

PabGora SJICKTPUYICCKOT'O TOKA.

MOIIHOCTh SJICKTPHUICCKOTO
TOKa

Bubnunoteka LOK
https://lesson.edu.

ru/03/08?class=08

75

JlaGopaTtopHnas pabota
"Onpeznenenue paboThl U
MOIIHOCTH IEKTPUYECKOTO

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08
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TOKA"

76

3akon Jlxxoyns-Jlenna.
[TorpebuTenu
AIIEKTPHUYECKOTO TOKA.
Kopotkoe 3ambikaHue

Bubnunoteka LLOK
https://lesson.edu.ru/03/08?class=08

77

VYpox-koH(pepeHus
"OOBSICHEHHE U TIPUHITUTT
JIEMCTBHUS JTOMAITHUX
AJIEKTPOHArpeBATEIBHBIX
puOopoB"

Bubnnoteka LLOK
https://lesson.edu.ru/03/08?class=08

78

IToaroroBka K KOHTPOJIBHOMI
pabote mo Teme
"DnexTpuuecKue 3apsbl.
3apspKeHHBIE Tena U UX
B3aUMOJICHCTBUS.
IToCTOSIHHBIN 2IEKTPUUIECKUN

TOK"

Bbubnnoteka LLOK
https://lesson.edu.ru/03/08?class=08

79

Konrponbnas padora no reme
"DneKTpruuecKue 3apsbl.
3apspKeHHbBIE Tela U UX
B3aUMOJICHCTBUS.
IToCTOSIHHBIN 2IEKTPUUIECKUN

TOK"

bubnnoteka LLOK
https://lesson.edu.ru/03/08?class=08

80

ITocTosTHHBIE MarHHUTHI.
MarauTHoOE 110J1€ 3eMIJIH U €TO
3HA4YEeHHE TSI )KU3HHU Ha
3emite

Bubnunoteka LLOK
https://lesson.edu.ru/03/08?class=08

81

Ypok-uccienopanue
"N3y4yeHre MarHuTHOTO MOJIsS

Bubnnoteka LOK
https://lesson.edu.ru/03/08?class=08
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MMOCTOSTHHBIX MAarHUTOB MPH
nX 0OBbEIUHEHUN U
pazaenenuu. Buszyanuzanus
I10JIS TIOCTOSSHHBIX MAarHUTOB"

OmnsIT Opcrena. MaruutHoe

Bubnnoteka LOK

82 https://lesson.edu.ru/03/08?class=08
I10JIE DJIEKTPUYECKOT0 TOKA
OmnbiT AMnepa. MaruutHoe Bubnunoteka LIOK
T10JI€ KATYILIKU C TOKOM. https://lesson.edu.ru/03/08?class=08
83 [Ipumenenue
AJIEKTPOMATrHUTOB B TEXHUKE
Cuna Amriepa u onpeaeneHme bubamorera LIOK
84 . https://lesson.edu.ru/03/08?class=08
e€ HampaBJIeHUS
Pemenwne 3aga4d mo Teme Bubnnoteka LLOK
"Cuna Amnepa u https://lesson.edu.ru/03/08?class=08
85 ompenesieHue eé
HanpaBiaeHus"
DNEeKTpOABUTATEIb Bubnnoteka LLOK
IMOCTOSTHHOTO TOKA. https://lesson.edu.ru/03/08?class=08
26 Hcnons3oBanne _
AJEKTPOJBHraTeIe B
TEXHUYECKUX YCTPONCTBAX U
Ha TPAHCIIOPTE
Bceepocculickas nposepoyHas bubnmorexa LIOK
87 https://lesson.edu.ru/03/08?class=08
pabota
28 Bcepocculickas nmpoBepoyHas Bubnunoteka LIOK

pabota

https://lesson.edu.

ru/03/08?class=08
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Jlaboparopnas pabota
"N3y4yenue neicTBus

Bubnnoteka LOK
https://lesson.edu.

ru/03/08?class=08

89 MarHMTHOTO I0JIS Ha
IIPOBOJAHMK C TOKOM"
Ypok-koH(pepeHus Bubnunoteka LLOK

90 "[IpakTHuecKkoe MPUMEHEHHE https://lesson.edu.ru/03/08?class=08
AJIEKTpoABUTaTesIe"
JlaGopartopHnas pabota Bubanoreka LLOK

01 "KonctpyupoBanue u https://lesson.edu.ru/03/08?class=08
n3ydeHue paboThl
3JIeKTpoaBUraTesia"
JlaGopartopHnas pabota Bubanoreka LLOK

9 "N3mepenue KII1/{ https://lesson.edu.ru/03/08?class=08
AJIEKTPOIBUTaTEIbHOMN
YCTaHOBKH"
OmneiTel @apayest. 3akoH Bubnunoteka LIOK

93 AJIEKTPOMAarHUTHOU https://lesson.edu.ru/03/08?class=08
nHaykunu. [pasumno Jlenna
Ypok-uccienoBanue Bubnunoteka LIOK

94 "HccnenoBanue U3MEHEHUM https://lesson.edu.ru/03/08?class=08
3HAYEHUs U HallpaBJICHUS
MHAYKIIMOHHOTO TOKa"
Pemienue 3aga4d no teme Bubnnoteka LLOK

95 "3aKOH 3J1EKTPOMarHUTHOM https://lesson.edu.ru/03/08?class=08
uHaykuuu. ITpasuio Jlenna"

96 Onexrporeneparop. CrocoOsl Bubnnoteka LLOK

MOJIYUYCHUS 3JICKTPOIHCPTHUHN

https://lesson.edu.

ru/03/08?class=08
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VYpoxk-koHpepeHus Bubnnoteka LLOK

"DJIeKTpOCTaHLIMU Ha https://lesson.edu.ru/03/08?class=08
97 BO300HOBJISIEMbBIX HCTOYHUKA |
sHepruu. [IpoGnemsr

3KO0JOruM. TOILIMBHEIC

AJIEMEHTHI U HJIEKTPOMOOHITH'

KoHntposbHas pabota Bubnunoteka LLOK
98 "DNeKTpOMarHUTHbIE 1 1 https://lesson.edu.ru/03/08?class=08
SIBJICHUS"

Bubnnoteka LOK
Pabota ¢ TexcTramu o TeMe
99 " " 1 https://lesson.edu.ru/03/08?class=08
TerutoBbie IBICHUS

Pabora ¢ TekcTamu o Teme Bubnnoteka LOK

100 "DJIeKTpUUECKUE 3apsiabl. 1 https://lesson.edu.ru/03/08?class=08
3apsiKEeHHbIE Tella U UX
B3auMo/icicTBue"
Pabora ¢ TekcTamu o Teme Bubnunoteka LLOK

101 "TlocTossHHBIH 1 https://lesson.edu.ru/03/08?class=08
AIEKTPUUECKUNA TOK"
Pabora ¢ TekcTamMu Mo Teme Bubnunoteka LLOK

102 "MarHuTHEIC SBJICHUS U | https://lesson.edu.ru/03/08?class=08
AIEKTPOMArHUTHAS
MHIYKIUA"

OBIIEE KOJIMYECTBO YACOB

[10 [TPO'PAMME 102 > 225
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9 KVIACC

KoaudecTBO 9acoB JlaTa
Ne JeKTPOHHBbIE HU(POBBHIE
n/n Tewa ypoka Bceero Kontpoapueie | Ipakririeckie | - M3YHCHH oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI A

Mexannueckoe IBIKCHHUE. Bubnunoteka LIOK

| MarepuanbHas TOUKA. | https://lesson.edu.ru/03/09?class=09
CniocoObI onrcaHust
MEXaHUYECKOTO JBMKECHHMS
Cucrema orcuera. Bubaunoteka LLOK

2 OTHOCHUTENBHOCTh 1 https://lesson.edu.ru/03/09?class=09
MEXaHUYECKOTO JBMKECHHUS
BekTopHbIE BEIMYMHBI, Bubnnoteka LLOK

3 oIepaluy ¢ BEKTOpaMy, 1 https://lesson.edu.ru/03/09?class=09
MPOEKIIUU BEKTOPOB
Panunyc-sexkrop Bubnunoteka LIOK

4 MaTepuaabHOU TOYKH, 1 https://lesson.edu.ru/03/09?class=09
[EPEMEILECHUE HA INIOCKOCTH
PapHOMEpEOE Bubnnoteka LOK

5 N N — 1 https://lesson.edu.ru/03/09?class=09
Pemenune 3agay mo teme Bubnnoteka LOK

6 "PaBHOMEpHOE 1 https://lesson.edu.ru/03/09?class=09
MpsIMOJIMHEMHOE JBUKEHUE"
HepaBnomepnoe Bubnunoteka LIOK

7 MPSMOJIMHETHOE IBUYKEHHUE. 1 https://lesson.edu.ru/03/09?class=09
CpenHsisi ¥ MTHOBEHHAs!
CKOPOCTH TeJIa MPU
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HEPAaBHOMECPHOM JABUKCHUUN

JlaGopaTtopHnast pabota
"Onpenenenue cpeaHen
CKOPOCTH CKOJIBXKCHUA

Bubnunoteka LLOK
https://lesson.edu.ru/03/09?class=09

8 OpycKa Uiy ABUKCHUS
mIapukKa o HakJIOHHOM
IJIOCKOCTH"
PaBHOyCKOpEeHHOE Bnubanoteka LOK
9 MPSMOJIMHEHOE JIBUYKEHHE. https://lesson.edu.ru/03/09?class=09
VYckopenune
CkopocTh Bubamoreka LLOK
10 PaBHOYCKOPEHHOT'O https://lesson.edu.ru/03/09?class=09
MPSMOJIMHEHOTO JIBH>KCHHSI.
I'padux ckopocTr
Perienue 3aga4d no teme Bubnuoteka LLOK
"CkopocThb https://lesson.edu.ru/03/09?class=09
11 PaBHOYCKOPEHHOTO
IIPSIMOJIMHEWHOT O
JBIKEHUS"
Ilepemenienue npu Bubnnoteka LLOK
12 PaBHOYCKOPEHHOM https://lesson.edu.ru/03/09?class=09
MPSIMOJIMHEMHOM JIBUKEHUU
JlaGopaTtopHnas pabota Bubanoreka LLOK
"Onpenenenne yCKOpeHus https://lesson.edu.ru/03/09?class=09
13 TeJa IpU PaBHOYCKOPEHHOM
JIBUKEHUHU 110 HAKJIOHHOM
MJI0CKOCTH"
14 Pemenue 3anau no reme Bubnunoteka LIOK



https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09
https://lesson.edu.ru/03/09?class=09

"[lepemenienue npu
PaBHOYCKOPEHHOM
MPSMOJIMHETHOM JABMKEHUU"

https://lesson.edu.ru/03/09?class=09

15

JlaGopaTtopHnast pabota
"UccmenoBanue
3aBUCUMOCTH nyTHn oT
BPEMEHU IIpU
PaBHOYCKOPEHHOM
IBIDKEHNN 0€3 HaYyaIbHOM
ckopocTH"

Bubnnoteka LLOK
https://lesson.edu.ru/03/09?class=09

16

I'papuueckas
MHTEPIPETALNS YCKOPEHUS,
CKOPOCTH, ITPOIIEHHOTO
IIyTH U MIEPEMEILEHUS JIs
IPSIMOJIMHEMHOT O ABUKCHHUS

Bubnnoteka LLOK
https://lesson.edu.ru/03/09?class=09

17

Pemenue 3anau no reme
"I'padrueckas
WHTEPIIPETALUS YCKOPEHHS,
CKOpPOCTH, MPOUJEHHOTO
MyTH Y IEpEMEIICHUS IS
MIPSIMOJIMHEWHOTO
nByxeHus"

Bubnnoteka LLOK
https://lesson.edu.ru/03/09?class=09

18

YckopeHnue cBOOOTHOTO
nagenns. Oneite! [anmes

Bubnnoteka LLOK
https://lesson.edu.ru/03/09?class=09

19

Pentenue 3amad mo reme
"Yckopenue cBOOOHOTO
naneHusa"

Bubnnoteka LLOK
https://lesson.edu.ru/03/09?class=09
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20

JIBr>KeHHUe Tena,
OpOIIIEHHOTO TO/T YTIIOM K
TOPU30HTY

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

21

Pentenue 3amad mo teme
"JIBmKeHue Tena,
OpOILIEHHOTO MO/ YIIIOM K
TrOpU30HTY"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

22

JlaGopaTtopHnast pabota
"HccnenoBaHue IBUKEHUS
Tena, OpOIIEHHOTO MO
YIJIOM K TOPU30HTY"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

23

Perienue 3aga4d no teme

" JIBM>KeHUE 10 ACHCTBUEM
YCKOpEeHUsi CBOOOTHOTO
nageuus”

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

24

JBM>KeHUE M0 OKPYKHOCTH

Bubnunoteka LOK
https://lesson.edu.

ru/03/09?class=09

25

JIluneitnas u yriioBas
CKOPOCTb, MIEPUO]T ¥ YaCTOTa

Bubnunoteka LLOK
https://lesson.edu.

ru/03/09?class=09

26

CKOpOCTb U YCKOpEHHE TIPH
JBUKEHHUH 10 OKPY>KHOCTH

bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

27

Pemenue 3anau o teme
"JIBUKEHHUE 110 OKPYHKHOCTH"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

28

Ypok-koHpepeHuus
"Pacno3HaBaHue u

Bubnnoteka LLOK
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MpUOIKEHHOE ONMCAHKE
Pa3IMYHBIX BUJIOB
MEXAHUYECKOI0 JABMKEHUS"

https://lesson.edu.

ru/03/09?class=09

IToaroToBKa K KOHTPOJIBHOMI
pabote 1o Teme

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

29 "
MexaHn4decKkoe IBIDKEHIE U
CIoCcoOkBI €ro onucanus"
Kontposnbnas padota no Bubnnoteka LLOK
30 TeMe "MexaHHn4ecKoe https://lesson.edu.ru/03/09?class=09
IBIDKEHNE U CIIOCOOEBI €70
onucanus"
n . H Bubnnoteka LLOK
epBhIi 3aKk0oH HproToHa.
31 p https://lesson.edu.ru/03/09?class=09
BekTop cuibl
B . o Bubnnoteka LLOK
TOpO# 3akoH HeroToHa.
32 p . https://lesson.edu.ru/03/09?class=09
PaBHonelicTByIOIIAs cuiia
. Bubnunoteka LLOK
Tperuii 3akoH HbrotoHa.
33 https://lesson.edu.ru/03/09?class=09
Cynepno3unus cui
C 3 Bubnunoteka LLOK
HJIa YIIPYrocTu. 3aKOH
34 ynpy https://lesson.edu.ru/03/09?class=09
I'yka
p Bubnnoteka LLOK
eIlICHHE 3a1a4 110 TEME
35 " a " https://lesson.edu.ru/03/09?class=09
Cuna ynpyroctu
JlaGopaTtopHnas pabota Bubanoreka LLOK
36 "UccnenoBaHue https://lesson.edu.ru/03/09?class=09

3aBHUCHUMOCTHU CHUJIbI
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YIPYTOCTH, BO3HUKAIOIICH B
MpYXHUHE, OT CTENIEHU
nedopmaruu npyKuHb!"

Cuna tpenus. Koapduunent

Bubnnoteka LLOK

37 https://lesson.edu.ru/03/09?class=09
TpPEeHHUS
JlaGopaTtopHnast pabota Bubanoreka LLOK
18 "Omnpenenenne https://lesson.edu.ru/03/09?class=09
Kod(duLmeHTa TpEeHUs
CKOJIbXKEeHUs"
JlaGopaTtopHnast pabota Bubanoteka LLOK
"UccnenoBanue https://lesson.edu.ru/03/09?class=09
39 3aBHCUMOCTH CHUJIbI TPEHHUS
CKOJIB)KEHUS OT CHITBI
HOPMAaJILHOTO J1aBieHus"
JIBM>KEeHUE TeJ MO Bubnunoteka LLOK
40 OKpPYHOCTH TOJ] I€WCTBUEM https://lesson.edu.ru/03/09?class=09
HECKOJIBKUX CHIT
3axon Beprysumi i Bubnunoteka LLOK
41 . https://lesson.edu.ru/03/09?class=09
noxbEMHAs cuiia Kpblia
Ypok-koHbepeHIus Bubamoreka LLOK
"CoBpeMeHHbIE JIeTaTeIbHbIE https://lesson.edu.ru/03/09?class=09
anmapartsl, CyJia Ha
4 MOJIBOJHBIX KPBUIBSX,

AHTUKPBLIO HA CKOPOCTHBIX
aBTOMOOMIIsIX. JBIKEeHHE
110€3/1a Ha MarHUTHOU
nojyike"
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Cuiia TSHKECTH U 3aKOH

Bubnnoteka LOK

43 https://lesson.edu.ru/03/09?class=09
BCEMHUPHOT'O TATOTCHUS
JIBrm>keHue Tes BOKpYT Bubnunoteka LIOK
44 TPaBUTAIMOHHOTO LIEHTpA. https://lesson.edu.ru/03/09?class=09
IlepBas kocMuueckas
CKOPOCTb
Bubnnoteka LOK
45 HesecoMocTs 1 nieperpysku https://lesson.edu.ru/03/09?class=09
PaBHOBecHe MaTepuanbHOU Bubnunoteka LLOK
46 TOUYKH. AOGCOIIOTHO TBEPAOE https://lesson.edu.ru/03/09?class=09
TEJ0
Bubnnoteka LLOK
MowmenT cuinsl. [IpaBumno H
47 https://lesson.edu.ru/03/09?class=09
MOMEHTOB
Ypok-uccienoBanue Bubnunoteka LIOK
48 "OnpeneneHue LeHTpa https://lesson.edu.ru/03/09?class=09
TSKECTH Pa3INYHbIX Tea"
Nmnynsc Tena. U3menenue Bnbanoteka LLIOK
49 UMITyJIbCa. IMIyJIbC CHIIBI. https://lesson.edu.ru/03/09?class=09
VYipyroe u Heynpyroe
B3aMMOJICHCTBHE
bubnnoteka LLOK
3aKOHBI U3MEHEHHUS U
50 https://lesson.edu.ru/03/09?class=09
COXpaHEHHUs UMITYJIbCa
Bubnnoteka LLOK
51 PeaktuBHOE IBIKCHME 4

https://lesson.edu.

ru/03/09?class=09
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Pemenne 3amad o reme
"3aKOH COXpaHEHMsI

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

52 uMmnynbsca. PeaktuBHOe
JBI>KeHUE"
Mexannueckast pabota u bubnuorexa LOK
53 https://lesson.edu.ru/03/09?class=09
MOIITHOCTD
Pabora cuitbl TSKECTH, CHITBI bub/worexa LIOK
54 ’ https://lesson.edu.ru/03/09?class=09
YIOPYTOCTH U CUJTBI TPEHUS
JlaGopaTtopHnas pabota Bubanoreka LLOK
"OnpeneneHne padOThl CHIIBI https://lesson.edu.ru/03/09?class=09
55 TPEeHHUsI IPU PABHOMEPHOM
JIBIDKCHUH TeJIa 10
TOPU30HTAIBLHOMN
nosepxHoctu"
Bubnnoteka LOK
56 CBs13b SHEPTUH U PaOOTHI https://lesson.edu.ru/03/09?class=09
JlaGopaTtopHnas pabota Bubamoreka LLOK
"OnpezneneHue padoThl CHIIBI https://lesson.edu.ru/03/09?class=09
57 YIPYTOCTH MPU MOABEME
rpy3a ¢ UCIMOJIb30BAaHUEM
HETIOJIBU>KHOTO U
MOJABUKHOTO OJIOKOB"
Bubnnoteka LOK
58 [ToreHmanbHas 3HEprust https://lesson.edu.ru/03/09?class=09
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Kunernueckas sneprus.

Bubnnoteka LOK

59 TeopeMa 0 KHUHETUYECKOM https://lesson.edu.ru/03/09?class=09
SHEPrUu
3aK0OH U3MEHEHUS U Bubnnoteka LLOK

60 COXpAaHEHU MEXaHUYECKOU https://lesson.edu.ru/03/09?class=09
SHEPruu
Pemenue 3aga4d mo teme Bubnnoteka LLOK

61 "3aKOHBI UBMCHEHUS U https://lesson.edu.ru/03/09?class=09
COXPAHEHHU MEXaHUYECKOMN
sHeprun"
IToaroroBka K KOHTPOJIBHOMN Bubnunoteka LIOK

2 pabote mo Teme https://lesson.edu.ru/03/09?class=09
"B3aumoeicTBue Te.
3aKoHbI cOXpaHeHus"
KonrponbHas pabora no Bnubnnoteka LLIOK

63 Teme "B3auMopaeiicTBUE TEN. https://lesson.edu.ru/03/09?class=09
3aKoHbI cOXxpaHeHus"
KoinebarensHOE IBUXEHUE. Bubnnoteka LOK

64 OcHOBHBIE XapaKTEPUCTUKH https://lesson.edu.ru/03/09?class=09
KoJie0aHui: epuo,
4acToTa, aMILIUTY 1
MaremaTuueckuii U Bubnnoteka LLOK
MPY>KUHHBIA MasiTHUKH. https://lesson.edu.ru/03/09?class=09
JlaGopaTopHnas pabota

65 "UccneqoBanue 0.5

3aBHCHMOCTH MEepHOJa
KoJie0aHu# rpy3a Ha HUTH OT
IUIAHBI HUTH"
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66

JlaGopaTtopHnast pabota
"UccneqoBanue
3aBHCHMOCTH MEepHOJa
Kosie0aHul MpPy>KUHHOTO
MasiTHUKA OT Macchl rpy3a"

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

67

FapMOHI/I‘-ICCKI/Ie KoJieOaHMs

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

68

JlaGopaTtopHnast pabota
"NU3mepenune yCKopeHust
¢BOOOIHOTO ITafeHua"

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

69

3aTyxaroiiye KojaeoaHusl.
BrinyxeHHbIe KOJIe0aHMs.
Pe3onanc

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

70

[IpeBpatieHre SHEPTUU NpU
KOJ1e0aTeIbHOM JBHKEHUU

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

71

Ypok-uccnenoBaHue
"IIpoBepka HE3aBUCHMOCTH
nepuojia KojaebaHuii rpysa,
MOABEIICHHOI'O K JICHTE, OT
Macchl rpysa"

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

72

MexaHn4uecKHUe BOJHBI:
IIPOJOJIBHBIC H ITOIICPCYHLIC

Bbubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

73

CBoiicTBa MEXaHUYECKUX
BOJIH. JIJIMHA BOJIHBI U
CKOPOCTb €€
pacrpocTpaHeHus

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09
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Ypok-uccienopanue
"HaOaronenue

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

74 uHTephEpPEHITUN 1
Tupakuy BOJH Ha
MTOBEPXHOCTHU BOABI"
VYpoxk-koHpepeHus Bubnunoteka LIOK
75 "MexaHn4ecKre BOJHBI B https://lesson.edu.ru/03/09?class=09
TBEPIOM TeEJIE.
CelicMryecKkue BOJTHEL"
3ByK. Pacnipoctpanenue u bubnmorexa LIOK
76 yE. pocTp https://lesson.edu.ru/03/09?class=09
OTpa’KEHUE 3BYyKa
Bubnnoteka LLOK
Pemenue 3amau no reme
77 " " https://lesson.edu.ru/03/09?class=09
3ByK
Ypok-uccienoBaHue Bubnunoteka LIOK
"DKcnepuMeHTaIbHOE https://lesson.edu.ru/03/09?class=09
78 OnpeAesIeHUE TPaHuIl
YacCTOTHI CIBIIIUMBIX
3BYKOBBIX KOJIeOaHMit"
I'poMKOCTB 3ByKa M BbICOTA Bubnnoteka LLOK
79 TOHA. AKYCTHYECKHM https://lesson.edu.ru/03/09?class=09
pE30HAHC.
Ypok-uccnenoBaHue Bubnaunoteka LIOK
80 "HaOuroienne  0ObsICHeHNE https://lesson.edu.ru/03/09?class=09
aKyCTHYECKOT0 pe3oHaHca"
Wndpa3Byk u yabTpas3ByK. Bnbnnoteka LLOK
81 Kondepenums https://lesson.edu.ru/03/09?class=09

"Hcnonp30BaHue
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yIbTPa3ByKa B COBPEMEHHBIX
TEXHOJIOTUAX"

3J'IeI(TpOMaI‘HI/ITHOG OJIE U

Bubnnoteka LLOK

82 https://lesson.edu.ru/03/09?class=09
ANEKTPOMATHUTHBIE BOJIHBI
. Bubnnoteka LLOK
CsolicTBa
83 https://lesson.edu.ru/03/09?class=09
AJIEKTPOMATHUTHBIX BOJIH
VYpoxk-koupepennus "lkama Bubanoreka LLOK
JJIEKTPOMATrHUTHBIX BOJIH. https://lesson.edu.ru/03/09?class=09
Hcmons3oBanne
84 AJIEKTPOMATrHUTHBIX BOJIH
IJI1 COTOBOM CBS3H.
Pagnonoxarus.
Kocmuueckas cBs3p "
Pemnrenue 3ama4d Ha Bubnunoteka LIOK
25 OIPEICIIEHNE YACTOTHI 1 https://lesson.edu.ru/03/09?class=09
JUTMHBI 3JICKTPOMArHUTHON
BOJIHBI
Bubnnoteka LLOK
DneKTpoMarHuTHasi Ipupoaa
86 https://lesson.edu.ru/03/09?class=09
cBera. CKOpOCTh CBETA
BomaHOBEIE CBOIiCTBa CBETA: Bubnunoteka LLOK
87 uHTephepeHus 1 https://lesson.edu.ru/03/09?class=09
T paxus
JlydeBast mozielnb cBeTa U Bubnaunoteka LIOK
88 reoMeTpHUYeCcKas ONTHKA. https://lesson.edu.ru/03/09?class=09

Wctounuku cseta
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[Ipamonuneitnoe

Bubnnoteka LOK

89 pacrnpocTpaHEHHE CBETA. https://lesson.edu.ru/03/09?class=09
3atmenus CosHiia v JIyHbl
Bubnnoteka LLOK
3aKOH OTpa)KE€HUs CBETA.
90 https://lesson.edu.ru/03/09?class=09
[Tmockoe 3epkaio
. Bubanoreka LLOK
[TocTpoenne nzo0pa>keHHi,
91 https://lesson.edu.ru/03/09?class=09
c(OPMHUPOBAHHBIX 3EPKATIOM
[Ipenomnenue cBera. 3aK0H Bubanoreka LLOK
92 npenomieHus cpeta. [lomHoe https://lesson.edu.ru/03/09?class=09
OTpa)KEHUE CBETA.
JlaGopaTtopHnast pabota Bubanoteka LLOK
"HccnemoBaHue https://lesson.edu.ru/03/09?class=09
93 3aBUCUMOCTH yTJia
MIPEJIOMIIEHUS OT yTJia
MaJIeHUsI CBETOBOIO JTyda Ha
TpaHUILIE «BO3AYX-CTEKIO»"
Ypok-uccnenoBaHue Bubnunoteka LIOK
94 "AHanu3 U 00BsICHEHHE https://lesson.edu.ru/03/09?class=09
ONTHUYECKOTO MUpaxka"
Ypok-koHbepeHIus Bubamoreka LLOK
"M cronn30BaHue IOJIHOTO https://lesson.edu.ru/03/09?class=09
95 BHYTPEHHETO OTPA>KECHUS:
CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI35"
Bubnunoteka LOK
96 JIuH3a, X011 Ty4eil B TuH3E https://lesson.edu.ru/03/09?class=09
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Bubnnoteka LOK

97 ®opmyJia TOHKOM JIMH3bI https://lesson.edu.ru/03/09?class=09
JlaGopaTtopHnast pabota Bubanoreka LLOK
08 "Onpenenenre GoKyCHOTO https://lesson.edu.ru/03/09?class=09
pPaccTOSHUS ¥ ONITHYECKON
CHJIBI coOUparoteit JTUH3bI"
[Tomyuenue n300pa>keHui ¢ Bubanoreka LLOK
99 MTOMOIIIBbIO cOOMparome u https://lesson.edu.ru/03/09?class=09
paccenBaroIeH JIMH3
Ypok-koHbepeHIHs Bubanoteka LLOK
"[IpuHuun nencTBus https://lesson.edu.ru/03/09?class=09
100 ONTUYECKUX MPUOOPOB
(MHMKpPOCKOII, TEJIECKOIL,
¢dotoanmapar)"
I'ma3 kak onTuueckas Bubaunoteka LLOK
101 cuctema. bimzopykocTs u https://lesson.edu.ru/03/09?class=09
JaTbHO30PKOCTh
Paznoxxenue 6eaoro ceeTa B Bubnunoteka LLOK
102 crektp. OnbiTel HptoTOHA. https://lesson.edu.ru/03/09?class=09
CrnoxeHue CrieKTpaibHbIX
uBeToB. Jlucrnepeus cBera
YPOK-IIPaKTUKYM Bubnmoteka LIOK
"HaOmrogenne u 00bsICHEHHE https://lesson.edu.ru/03/09?class=09
103 OMBITOB IO PA3IOKEHUIO

0eroro cBera B CIEKTP.
[Tomrydenue 6enoro mBera
MIPH CJIOKEHUH 1[BETOB"
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104

OmnsiThl Pesepdopna u
IUTaHeTapHast MOJIENb aToMa

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

105

[Toctynatel bopa. Moaens
atoma bopa. Ucnyckanue u
MOTJIOUICHHE CBETa aTOMOM.

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

106

Ksautel. JInneiyarsie
CIIEKTPBI

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

107

YpoK-npakTUKyM
"HaOJroieHue CIUIONIHBIX U
JIMHEMYATBIX CIIEKTPOB
W3JIYYCHHS U UCITyCKaHUs"

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

108

PannoaktuBHOCTh. Anb(a-,
OeTa- ¥ raMMa-u3ITyYCHHS

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

109

CtpoeHue aTOMHOTO sAJIpa.
Hyxknonnas Mmogens
aTOMHOTO siipa

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

110

PannoaktuBHbIE
npeBpaiieHus. M3oronsl

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

111

[lepuon momypacmnana

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09

112

Ypoxk-koHpepeHuus
"JleficTBUE paOAKTUBHBIX
W3JIyYEHHI Ha )KUBbIE
OpraHu3Mbl. 3allIuTa OT

Bubnnoteka LLOK
https://lesson.edu.

ru/03/09?class=09
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PaaMOaKTUBHOTO U3JTy4eHUs"

Snepuble peakuuu. 3aKOHBI

Bubnnoteka LLOK

113 COXpaHEHUs 3aps110BOTrO U https://lesson.edu.ru/03/09?class=09
MacCOBOT'O YHCE
OHeprus CBA3M aTOMHBIX Bubnnoteka LIOK

114 anep. CBsi3b Maccel U https://lesson.edu.ru/03/09?class=09
SHEPTrUu
Perienue 3aga4d no teme Bubnnoteka LLOK

115 "SI nepHble peaKIH. https://lesson.edu.ru/03/09?class=09
DHeprusi cBs3u"
Peakinu cuHTe3a U IejIeHus Bubnnoteka LOK

116 anep. UcTouHuku sHepruun https://lesson.edu.ru/03/09?class=09
Connia u 3B€31
Ypok-koHpepeHus Bubanoreka LLOK

117 "SAnepHas SHEpreTUKa. https://lesson.edu.ru/03/09?class=09
DKOJIOrHYecKHe MpoOIeMbl
SIIEPHOM HEPreTUKn"
[ToaroroBka Kk KOHTPOJIBHON Bubnunoteka LIOK

118 pab6ote o Teme "Konebanus https://lesson.edu.ru/03/09?class=09
1 BOJIHBI. CBETOBBIE U
KBAaHTOBBIC SIBJICHUS"
Kontponbnas padota mo Bubanoteka LLOK

119 teme "KonebGanus v BOJIHEL. https://lesson.edu.ru/03/09?class=09
CBeTOBBIC U KBAHTOBBIC
SIBIICHUS"
Pemenue pacueTHbIX 1O Bnbanoteka LLIOK

120 teMe "MexaHudeckoe https://lesson.edu.ru/03/09?class=09

nBmkenne"
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Pemienue pacyeTHbIX U

Bubnnoteka LOK

121 KadeCcTBEHHBIX 3a7a4 110 https://lesson.edu.ru/03/09?class=09
TeMme "B3anmoneiictBue Ten"
Pemenune pacyeTHbIX U Bubnnoteka LLOK
Ka4eCTBEHHBIX 3a7a4 I10 https://lesson.edu.ru/03/09?class=09
122 TeMe "3aKOHbI COXpPaHEHUs
SHEPTrUH U UMITyJbca'
JlaGopaTopHbie pabOTHI 11O bubnmorexa LIOK
123 Tene "MexaHIecKoe https://lesson.edu.ru/03/09?class=09
JBIKeHue"
Bubnnoteka LOK
124 JlaGopaTtopnbie paboTHI 1O https://lesson.edu.ru/03/09?class=09
teme "B3aumoaeiicteue Ten"
JlaGopaTopnbie paboThI 1O bubaworexa LIOK
125 reme "TIpOCTHIE MeXaH3MEL" https://lesson.edu.ru/03/09?class=09
Pemenue pacyeTHbIX U Bubnunoteka LIOK
126 Ka4eCTBEHHBIX 3a7a4 I10 https://lesson.edu.ru/03/09?class=09
teme "TeruioBbie poiecch”
Pelenue pacueTHbIX U Bnubnnoteka LLIOK
127 Ka4yeCTBEHHBIX 3a7a4 110 https://lesson.edu.ru/03/09?class=09
teme "BnaxHocTp"
Pemenne pacuetHoIx u Bubnunoteka LLOK
128 KadeCTBEHHBIX 3a7a4 I10 https://lesson.edu.ru/03/09?class=09

teme "KIIJ] TemioBbix
nBurareneit”
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Pemienue pacyeTHbIX U
KauyeCTBEHHBIX 33/1a4 10

Bubnnoteka LOK
https://lesson.edu.

ru/03/09?class=09

129 " 1
Teme "3aKOHBI ITIOCTOSIHHOTO
TOKa"
Pemenne pacueTHbIX U Bubanoteka LIOK
130 Ka4eCTBEHHBIX 3a7a4 I10 | https://lesson.edu.ru/03/09?class=09
teme "KITJ]
3JIEKTPOYCTaHOBOK"
JlaGopaTtopnbie paboThI 1O Bubanoteka LLOK
131 TeMe "3aKOHEI ITIOCTOSIHHOIO 1 https://lesson.edu.ru/03/09?class=09
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IMPOBEPAEMBIE IPEIMETHBIE PE3YJIBbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM IPOIT'PAMMbI OCHOBHOTI'O

7 KUIIACC

Kon
npoBepsieMor
0 pe3yJbTaTa

1.1

OBLIEI'O OBPA30OBAHUA

IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThI 0CBOCHHUSI OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHusA

HCIIOJIB30BAaTh U3YUYCHHBIC ITOHATUA

1.2

pa3InyaTh ABJIEHUS MO OMUCAHHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE
OIBITOB, IEMOHCTPHUPYIOIINX JTaHHOE (PH3UIECKOE SBICHHE

1.3

pacmo3HaBaTh MNPOSBICHUE W3YYCHHBIX (U3MYECKUX SIBICHUH B
OKpY’KaroIlleM MUpPE, B TOM YHclie PU3NIECKUE SBICHUS B MPUPOJE, IPU
9TOM TIEPEeBOAWTH TNPAKTHUYECKYIO 3aJadyy B Y4YeOHYIO, BBIICIATH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKY) (PU3UIECKUX SBICHUMA

1.4

OIMCHIBATh U3yUEHHBIC CBOWCTBA TeNl U (PU3MUYECKUE SIBICHUS, UCIIONIB3YS
¢u3uueckue BEIMYUHBI, TPU ONHUCAHUM TPABWIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOJIb3YEMBIX BEJIMUHMH, UX 0003HAYECHUS U €TMHULIBI
(Gu3MUeCKUX BEIUYMH, HAXOIUTh (OPMYJbI, CBS3BIBAIOLINE TaHHYIO
¢u3MUeCKyl0 BETUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3yUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUYUH

1.5

XapaKTCpPU30BaATb CBOMCTBA TCI, (I)I/I3I/I‘IGCKI/IC SABJICHUSA W TIPOILECCHI,
HUCIIOJIB3yA  MU3YUYCHHBLIC 3aKOHBI, IIpU 3TOM JaBaTb CJIOBCCHYIO
(I)OpMyJII/IpOBKy 34KOHA U 3allUChIBATH €0 MATEMATHYCCKOC BBIPAKCHHUC

1.6

OOBSICHATH (PU3UUECKUE SIBIECHUS, IPOLIECCHI M CBOMCTBA Tell, B TOM YHCIIe
U B KOHTEKCTE CHUTyallUH IpPaKTHUKO-OPHEHTUPOBAHHOIO Xapakrepa:
BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBS3U, CTPOUTH OOBbsICHEHUE U3 1 — 2
JIOTMYECKUX 11aroB ¢ OMopoil Ha 1 — 2 n3y4eHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacdy€THble 3agayud B | — 2 JEWCTBUA, MCHOJIb3YS 3aKOHBI U
dbopMyIibl, cBA3bIBalOIIME (U3UYECKUE BEJIMYUHBI: HA OCHOBE aHajM3a
YCIIOBUS 33aJIa4M 3aMKChIBaTh KPATKOE YCIOBUE, OJCTABISATh (PU3NUECKHE
BEJIMYMHBI B (OPMYJIBI U TMPOBOJIUTH PACUEThI, HAXOAUTH CHPAaBOYHBIC
JlaHHBIE, HEOOXOIMMBIE JJISl PEIICHU 3a7a4, OICHUBATh PEATUCTHUYHOCTD
MOJTy4YeHHOUN (PU3NUEeCKON BETHMUNHBI

1.8

pacrmo3HaBaTh NPOOJEMBI, KOTOPbIE MOKHO pEIIUTh MpPH IOMOIIH
(bu3nYECKUX METOIOB, B OMMUCAHUH UCCIIEIOBAHUS BBIICISATH IPOBEPSieMOe
MPeNoIoKeHHe  (TUHoTe3y), pa3iuyaTh U HMHTEPIPETUPOBATH




TIOJTYYCHHBIH Pe3yJIbTaT, HAaXOAUTh OIIMOKH B XOJI€ OTIBITA, ACTaTh BHIBOIBI
TI0 €ro pe3yJibTaTaM

1.9

MPOBOAMWTH ONBITHI 10 HAOMIOACHUIO (U3HYSCKUX SIBICHUNA WM
(bU3UIECKUX CBOWCTB TeJL: dhopmynupoBaTh MpOBEpPAEMBbIE
MIPEATNOI0KECHHUS, coOuparb  yCTaHOBKY U3  MPEIJIOKEHHOIrO
000pyI0BaHUs, 3aMICHIBATH X0/ OMBITa U (POPMYITHPOBATH BHIBOIBI

1.10

BBINIOJHATh MpPSIMBIE HM3MEPEHMsI C HCIIOJIb30BAHMEM AaHAJIOTOBBIX H
U(POBBIX TPUOOPOB, 3ANMUCHIBATH IMOKA3aHHUS TPUOOPOB C YUETOM
3aJJaHHOW a0COJIIOTHON MOTPEIIHOCTH U3MEPEHUI

1.11

IPOBOJUTH UCCIICOBAHUE 3aBUCIMOCTH OJTHON (PM3UUECKOM BEITUYHHBI OT
JIpyrom ¢ HCIOIB30BAHMEM MPAMBIX M3MEPEHUM, Y4YacTBOBATh B
IUIAHUPOBAaHUM y4eOHOTO HCCJENOBaHUs, COOMpaTh YCTaHOBKY H
BBITIOJIHATh M3MEPEHHUs, CIenysl MPeUIOKEHHOMY IUIaHy, (UKCHpPOBAThH
pe3yabTaThl TOJTYYEHHOW 3aBUCHMOCTH (H3UYECKUX BEIWYHH B BHJE
NPEUIOKEHHBIX Ta0NUIl U TpadUKOB, NIENaTh BBIBOJIBI MO pe3yJibTaTaM
HCCIIEA0BAHUS

1.12

IPOBOJIUTH KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEJIWYMH, CIEys
IIPEJIOKEHHOW MHCTPYKLMHU: TPU BBIIOJIHEHUM W3MEPEHHUH CcOOMpaTth
JKCIICPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYCHHE MCKOMOWU
BEJINYUHBI

1.13

cOOJIr0IaTh TIPaBUIIa TEXHUKH O€30MACHOCTH IIPU paboTe ¢ 1a00paTOPHBIM
o0opymoBaHUEM

1.14

yKa3bIBaTh MPHUHIIMIBI ACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOICTB,
XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3yYEHHBIX MPUOOPOB H
TEXHUUYECKUX YCTPOICTB C MOMOIIBIO UX OMHCAHUS, UCTIOIb3YS 3HAHUS O
CBOMCTBAaX (PU3UUECKUX SIBICHUN U HEOOXOAMMbIE (pU3NUecKre 3aKOHBI 1
3aKOHOMEPHOCTHU

1.15

NPUBOAWTH  TPHUMEpPHl  (HAXOAUTh  HMHPOPMAUIO O  TPUMEPaXx)
MPaKTUYECKOTO HCIOJIBb30BaHUsl (U3NYECKUX 3HAHUA B TIOBCEIHEBHOM
KU3HH TSl 0O0ecTieueHns] 0€30MacHOCTH MpU OOpaIieH!uH ¢ TprudopamMu u
TEXHUYECKHUMHU YCTPONCTBAMHU, COXPAHCHHUsS 30POBbS U COOJIOJICHHUS
HOPM JKOJIOTHYECKOTO IMOBE/ICHUS B OKPYXKAOIIEH cpelie

1.16

OCYIIECTBIIATh OTOOpP HMCTOYHWUKOB HMH(popManuu B cetu HHTEepHET B
COOTBETCTBHH C 33JIaHHBIM TIOUCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIINXCS
3HAHUH W TyTEM CpaBHEHUS PAa3UYHBIX HWCTOYHHUKOB BBIICIATH
nH(popMaIo, KOTOpas SBJISETCS NPOTUBOPECYHMBOMIIIM MOXKET OBIThH
HEJIOCTOBEPHOMU

1.17

MCIIOJIb30BaTh MPH BBINOJIHEHUN Y4E€OHBIX 3aJaHUIl HaAyYHOIOMYJISPHYIO
TUTEepaTypy (U3NYECKOro COJAEp)KaHHs, CIPABOYHbIE MaTepHUabl,
pecypcebl cetu HTEpHET, BIajeTh npuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

co3aaBaThb COOCTBEHHBIC KpaTKUC NMMCbMCHHBIC U YCTHBIC COO6H_[€HI/IH Ha




OCHOBE 2 — 3 UCTOYHUKOB MH(OpMaLMK (PU3NUECKOTO COJIepKaHus, B TOM
quciie MyOJIMYHO JAeNaTh KpaTKHe COOOIIEHHs O pe3ysibTaTaX MPOEKTOB
WIM Yy4eOHBIX HCCIENOBaHUM, HpU 3TOM TIPaMOTHO HCIOJIB30BaTh
W3YYECHHBIN TOHATHMHBINA ammapar Kypca (U3UKH, COMNPOBOXKIAThH
BBICTYIUUICHHE MTpe3eHTaIHeH

1.19

IIPU BBINIOJIHEHUU Y4YEOHBIX MPOEKTOB M MCCIEAOBAHUN pacHpeneaTh
00513aHHOCTH B TpYyIIE B COOTBETCTBHM C IMOCTaBJIECHHBIMU 3aJadaMH,
CIIEOUTh 3a BBIIOJIHCHHEM IUIaHA JCHCTBUM, AaJeKBaTHO OLEHUBATh
COOCTBEHHBIH  BKJIaJ, B  JEATEIbHOCTb  TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKAaTUBHOE B3aMMOJECHCTBHE, YUUTHIBAsi MHEHHE OKPYKAIOLINX

8 KUIACC

Kon
npoBepsieMor
0 pe3yJbTarTa

1.1

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTATHI 0CBOCHUSA OCHOBHOM
oﬁpasoBaTe.m)Hoﬁ nporpamMmmbl OCHOBHOI'O 061[[61"0 06pa30BaHI/Iﬂ

HCIIOJB30BaTh IMMOHATHA

1.2

pa3jinvyaThb ABJICHUSA 11O ONMMCAHUIO UX XaPAKTCPHBIX CBOIMCTB U Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIHUX JAHHOC (bI/I3I/I‘ICCKOe SABJICHUC

1.3

pacrmo3HaBaTh MpPOSBIEHHWE W3YYEHHbIX (U3UYECKUX SBICHUN B
OKpY’KarollleM MUpEe, B TOM 4Hciie PU3NYECKUe SIBICHUS B MPUPOJE, IPU
3TOM TMEpPeBOAMTH NPAKTHYECKYIO0 3aJadyy B Y4YeOHYIO, BBIICIATH
CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SBICHHIA

1.4

OIHCHIBaTh U3YUYECHHbIE CBOMCTBA TNl U (PU3NYECKUE SBJICHUS, UCTIOIb3YS
¢dbusznyeckue BENWYHMHBI, MPU ONHCAHUU TPABUIBHO TPAKTOBATh
(bu3nYeCKUi CMBICI UCTOIb3YEMbIX BEIUYHMH, 0003HAUCHUS U €IUHUIIBI
bu3NYeCKUX BEIMYUH, HAXOAWTHb (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO
bu3NYeCKyl0 BEIMYUHY C JAPYTUMHU BEIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH

1.5

XapaKkTepu30BaTh CBOMCTBA TeJ, (pU3MUecCKHe SBICHUS U MPOLECCHI,
UCIIONIB3YSl U3YYEHHBbIE 3aKOHbI, MpPH 3TOM JaBaTh CJOBECHYIO
(GbopMyIIHPOBKY 3aKOHA U 3allMCHIBATh €M0 MaTEMaTHUYECKOE BhIPAKEHHE

1.6

OOBSCHATH (PU3MUECKHE MPOLECChl M CBOMCTBA T€l, B TOM YHCJIE U B
KOHTEKCTE CUTYyallui MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MIPUYUHHO-CJIE/ICTBEHHBIE CBSA3M, CTPOUTh OObsicHeHHMe u3 | — 2
JIOTUYECKHX ILIAaroB C MOMOIIBI0 1 — 2 U3y4eHHBIX CBOWCTBA (PU3NYECKUX
SBIICHUH, (PU3UUECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemarh pacu€THble 3ajaud B 2 — 3 JEUCTBUS, UCIIOJNB3YS 3aKOHBI U
(bopMyJIbI, CBS3BIBAIOIINAE (U3MYECKUE BEIIMYUHBI HA OCHOBE aHAJIM3a
YCIJIOBUA 3aa4d 3allMCbIBAThb KPATKOC YCJIOBHE, BBIABJIATHL HCIOCTATOK
JAHHBIX JUId PpEUIeHMs] 3aJaud, BbIOMpPATh 3aKOHbl U (HOpMYIIbI,




HeoOXoauMble JUIsl €€ pelleHHs, MPOBOJUTh PACU€Thl U CpPaBHUBATH
MOJTy4YeHHOE 3HaueHue (GU3NYECKON BETMUMHBI C U3BECTHBIMU JAHHBIMHU

1.8

pacrno3HaBaTh HPOOJEMBbl, KOTOPbIE MOKHO PELIUTh MpPU IOMOIIU
(Gu3NYECKUX METOJAOB, UCIOJB3YSl OMHMCAHUE HUCCIIEJOBAHMS, BBIICIATH
IIPOBEPSIEMOE  NPEANION0KEHUE, OLEHUBATH IPABUIBHOCTh TOPSIKA
IIPOBEICHUS UCCIIEIOBAHHUS, 1ENATh BBIBOIbI

1.9

MPOBOAWTHh ONBITHI 10 HAOMIOACHUIO (U3HYECKUX SIBICHUN WIIH
buznuecKux CBOMCTB TeN: dbopMyIIHpOBaThH MPOBEPSIEMbBIC
MPEIIONIOKECHNSI,  COOMpaTh  yCTAHOBKY W3  MPEIJIOKEHHOTO
000pyTI0BaHUs, OMMMUCHIBATH XOJT OMBITA U (DOPMYITHPOBATH BHIBOIBI

1.10

BBIIIOJHATE  MPAMBIC U3MCEPCHUA C  HCIOJIb3OBAHHECM  AHAJIOTOBBIX
npubOpOB M JAaTYUKOB (PU3MUECKUX BEIUYMH, CPAaBHUBATH PE3YJIbTATHI
WU3MEPEHUH ¢ y9E€TOM 3a/1aHHOM a0COIFOTHOM MOTPEITHOCTH

1.11

IIPOBOJUTH UCCIIEOBAHUE 3aBUCIMOCTH OJTHON (PM3UUECKOM BEIUYUHBI OT
JIpyrom ¢ HCIOJIb30BAHUEM IPSAMBIX H3MEPECHMI: IIJIAHUPOBATh
UCCclieIoBaHle, COOMpPaTh YCTAHOBKY W BBINIOJHATH W3MEPEHHUs, CIeys
NpPEUVIOKEHHOMY — IJIaHy, (UKCHUpPOBATh  pe3yJIbTaTbl  HOJYYECHHOM
3aBUCUMOCTH B BUJI€ TaOJIHII ¥ TPAPHKOB, IEJIaTh BEIBOJBI 110 PE3yJIbTaTaM
UCCIIEA0BAHUS

1.12

MMpOBOAWUTHL KOCBCHHBIC N3MCPCHUSA (I)I/ISI/I‘ICCKI/IX BCJIMYHH: TINIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHY IO YCTaHOBKY, ceaysa
HpCI[HO)KCHHOﬁ HWHCTPYKIUHU, U BEIYUCIIATH 3HAUYCHUC BEJINYHNHBI

1.13

cOOJII0IaTh TIPaBUIIa TEXHUKH O€30MaCHOCTH IIPpU paboTe ¢ 1a00paTOPHBIM
o0opyoBaHUEM

1.14

XapaKkTepu30BaTh MPUHIUIBl JCHCTBUS HM3y4YEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOHCTB C OMOPOW HA WX OMHUCAHUS, UCTIONB3Ys 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH W HeoOxomumble (HU3UIECKUE
3aKOHOMEPHOCTHU

1.15

paCHO3HaBaTB HpOCTI)Ie TCXHUYCCKUC yCTpOI\/'ICTBa 158 I/I3MepI/ITeJ'II>HI)Ie
HpI/I60pLI II0 CXeMaM U CXCMATHUYHBIM pI/ICYHKaM, COCTABJIATH CXEMBI
BHGKTPH‘IGCKI/IX HeHeI\/’I C IIOCJICI0OBATCIIbHBIM 158 napannenLHmM
COCIMHEHHEM JJIEMEHTOB, pa3jindasi yCIOBHBIE 0003HAYCHUS DJIEMEHTOB
AJIEKTPUYECKUX LETei

1.16

NPUBOAUTH  TNPHUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  MPHUMEPAX)
MPAaKTUYECKOTO HCIOIBb30BaHUS (M3NYECKUX 3HAHUA B TIOBCEIHEBHOM
KHU3HU JUIs1 oOecriedeHnst 0e30MacHOCTH pHU oOpallleHuu ¢ npudopamu u
TEXHUYECKUMHU YCTPOICTBaAMH, COXpPAHEHHUsS 3J0pOBbS U COOIIOACHUS
HOPM IKOJIOTUYECKOTO MOBEJCHUSI B OKpY Karollel cpeze

1.17

OCYIIECTBIISATh TMOMCK HMH(pOpMAIK (PU3NIECKOTO COAEPIKaHUS B CETH
HNHTepHeT, Ha OCHOBE UMEKIIMXCA 3HAHUM UM IYTEM CpPaBHEHHUS
JOTIOJTHUTEIBHBIX ~MCTOYHHKOB  BBIJACIATH HH(POPMALUIO, KOTOpAas
SBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HETOCTOBEPHOU




1.18

MCIIOJIb30BATh MPHU BHIOJHEHUH YUEOHBIX 33aJJaHUIl HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3NYECKOro COAEp)KaHHs, CIPABOYHbIE MaTepHUalbl,
pecypcbl cetu HTepHET; BajieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HH(GOPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

cOo31aBaTb COOCTBEHHBIE ITMCHMEHHBIE U KpaTKHUC YCTHBIC COO6HICHI/I$I,
0000mass wuHPOpMANUIO M3 HECKOJIBKUX HMCTOYHUKOB (DU3UIECKOTO
COACpKaHUuA, B TOM YHUCIC HY6J'II/I‘IHO MNpEaACTaBJIATL PE3YJIbTAaThL
MIPOEKTHOM WM UCCIIE0BATEIbCKON NEATEeIbHOCTH, PU ATOM I'PaMOTHO
WCIIONIh30BaTh M3YYCHHBIM TIOHATHHHBIA ammapar Kypca (pusukw,
COIIPOBOX/IATh BBICTYIUICHHE MTpe3eHTalNen

1.20

MIPU  BBITIOJIHEHUM YYEOHBIX TPOCKTOB W HCCIENOBAHUN (U3HMUECKUX
IIPOLIECCOB pacHpelesTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MMOCTaBJICHHBIMH 33J1a4aMU, CJCAUTH 3a BHITIOJHEHUEM TUTaHA ACHCTBUHN U
KOPPEKTUPOBaTh €ro, aJeKBAaTHO OIIEHWBAaTh COOCTBEHHBIM BKJIAJ] B
JIeATEIbHOCTh TPYIIIIbI, BBICTPANBAaTh KOMMYHHKaTUBHOE
B3aMMOJICIICTBHE, TPOSBIISASL TOTOBHOCTh pa3peniaTb KOH(PIUKTHI

9 KUIACC

Kon
MpoBepPsieMOr
0 pe3yJabTarTa

1.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHUsA

HUCIIOJIb30BATh U3YUYCHHLIC ITOHATHUA

1.2

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

1.3

pacro3HaBaTh TPOSABICHHE M3YYCHHBIX (U3WYECKUX SBICHUH B
OKpY>KaloIlleM MUpE, B TOM 4Hciie PU3NYECKUE SBJICHUS B IPUPOJE, ITPU
3TOM MEpeBOAMTHh NPAKTHYECKYIO0 3aJadyy B Y4YEOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKH) (PU3NUECKUX SBICHUM

1.4

OIMCHIBATh U3yUCHHBIC CBOWCTBA TeJl U (PU3MUYECKUE SIBICHUS, UCIIONIB3YS
¢u3uueckue BEIMYUHBI, TPU ONHCAHUHM TPABWIBHO TPAKTOBATh
(bu3UUeCKUil CMBICT UCIOIB3YEMBIX BEIHMYUH, 0O003HAYCHUS M €IUHUIIBI
(GU3NYECKUX BEIWYMH, HAXOIUTh (OPMYIBI, CBS3BIBAIOUINE JAaHHYIO
Gu3NYeCKyl0 BENUYMHY C JPYTMMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH

1.5

XapaKkTepu30BaTh CBOWCTBA Tel, (pU3MUECKHe SBICHUS M TPOIECCHI,
UCIIONIb3YSl M3YYECHHBIC 3aKOHbI, IPU HSTOM JaBaTh CIIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BHIPAKCHHE

1.6

OOBSICHATH (PU3MUYECKHE NPOLECChl M CBOWCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh
NPUYMHHO-CJIEICTBCHHBIE CBSI3U, CTPOUTH OOBsCHEHHME U3 2 — 3
JIOTHYECKUX IIAroB C MOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBA (PU3UUECKUX




SIBJICHUH, PU3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHble 3a7aud (omuparoniyecss Ha cuctemy u3z 2 — 3
yYpaBHEHHIA), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE (PH3HUECKUE
BCJIMYMHBI: HAa OCHOBC aHajlIM3a YCJIOBHA 3ada4du 3allMCbIBaThb KPATKOC
YCJIIOBUE, BBISABIATE HEAOCTAOMIUE HIIN A30BITOYHEIE JaHHBIC, BI)I6I/IpaTI>
3aKOHBI ¥ (DOPMYJIIBI, HEOOXOAMMBIE /ISl PEIICHHUs, IPOBOAUTH PACUETHI U
OLCHUBATh PCATUCTUYHOCTDL IIOJTYYCHHOI'0 3HAYCHHA (1)1/1314‘1601(0171
BEJINYNHBI

1.8

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PEIIUTh MPH IOMOIIU
(U3HYECKUX METOJOB, HCIOJNB3Ys OIHMCAHWE HWCCIICOBAHMS, BBIIACIATH
MPOBEPSIEMOE  TIPEATONOKEHUE, OIEHWBATh MPABUIBHOCTh TOPSIKA
MPOBEACHUS  WCCIEAOBAHUS, JeiaTh BBIBOABI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH U OTIHITOB

1.9

NPOBOIUTH OMBITHl 10 HAOMIOAEHHIO (DU3MYECKUX SIBICHUH WM
(Gu3HUECKUX CBOICTB TeN: CAMOCTOATENBHO COOMpATh YCTaHOBKY U3
M30BITOYHOTO Habopa 00OPYIOBAaHMSA, ONUCHIBATH XOJ OIBITA U €ro
pe3yIabTaThl, (POPMYITHPOBATH BBIBOIBI

1.10

MPOBOJIUTH MPU HEOOXOIUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, Onpeness
CpeaHee 3HAaYeHHE U3MepIeMOil BenUYMHBI ((OKYCHOE pacCTOsIHHUE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOp cIoco0a H3MEpEeHUs
(u3mMepuTenpHOTro Mpubdopa)

1.11

IPOBOJIUTH HCCJEIOBAHWE 3aBUCUMOCTEH (U3MYECKUX BEJIWYMH C
UCIIOJIb30BAHUEM IPSAMBIX H3MEPEHHUI: IIJIaHUPOBATH HCCIECIOBAHMUE,
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY, (UKCHPOBATh PE3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIWYMH B BUAE Talbiauuu
rpaduKoOB, AeNaTh BHIBOJBI IO Pe3yJIbTaTaM HUCCIIET0BAHUS

1.12

IPOBOJUTH KOCBEHHbIE M3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHUPOBATH
U3MEpEeHusi, coOUpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIOJHSTH
U3MEPEHHUs, CIIeNysl NPEUIOKEHHON MHCTPYKLUHU, BBIYUCIIATH 3HAUYCHUE
BEJINYUHBI U AHAJIU3UPOBATH MIOJIyYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOU
MIOTPELIHOCTH U3MEPEHUIN

1.13

cOoOJIrOIaTh TpaBHJIa TEXHUKH 0€30MacHOCTH IpU padoTe ¢ 1abopaTopHBIM
00opyI0BaHUEM

1.14

pa3janyaTh OCHOBHBIE MPHU3HAKU HW3YYEHHBIX (U3MUECKUX MOJEIECH:
MaTepuagbHas TOYKa, aOCOJMIOTHO TBEPIOE TENI0, TOUYEYHBIH HCTOYHHUK
CBETa, JIyd, TOHKas JMH3a, IUJIaHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb aTOMHOTO s]Ipa

1.15

XapaKkTepu30BaTh MPUHIUIBl JEHCTBUS HM3y4YEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOWCTB C OMOPOM HA MX ONUCAHHUS, UCIIOJIb3Ysl 3HAHUS O
CBOMCTBax (U3MYECKUX SBJICHUH W HeoOxoaumble (HHU3UYECKUE
3aKOHOMEPHOCTHU

1.16

HCIOJIB30BATh CXEMbI U CXEMATUYHBIC PUCYHKH N3YUCHHBIX TCXHUYCCKUX




YCTPOUCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTHYECKUX IPOIIECCOB
NP PEIICHUH YYeOHO-TIPAKTUYECKUX 3a]ad, ONTHUYECKUE CXEMBI IS
MMOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie ¥ COOMPAFOIICH JIMH3E

1.17

IPUBOJIUTH  NpUMEPHl  (HaXOIUTh HMHPOpPMALMIO O  MpUMEpax)
MIPAKTUYECKOI0 HCIIOJIb30BaHUS (U3NYECKUX 3HAHUN B IMOBCEIHEBHOM
KHU3HU 151 oOecriedeHust 6e30MacHOCTH pHU o0pallleHuu ¢ npubopamu u
TEXHUYECKUMHU YCTPOICTBaAMH, COXpAHEHHUS 370POBbS U COOIIOACHUS
HOPM DKOJIOTHYECKOTO ITOBEJCHHS B OKPYIKAIOIIEH cpesie

1.18

OCYIIECTBIATh NMOUCK HMH(pOpManuu (PU3HMUECKOrO COJEp)KaHUS B CETU
WuTepHeT, caMoCcTOSITENbHO (POPMYIUPYST TOUCKOBBIN 3alIpoc, HAXOAUTh
IIyTU ONpPEJIETCHUs IOCTOBEPHOCTHU MOJIy4€HHON MH(pOpPMAIlUU HAa OCHOBE
MMEIOIINXCS 3HAHUU U TOITOJIHUTENIbHBIX HICTOYHUKOB

1.19

UCTIOJIb30BATh MPH BBHITIOJHEHUN YUEOHBIX 3a/laHUi HAYYHO-TIOMYJISIPHYIO
TUTEpaTypy  (PUINYECKOTO COJICpPXKAHUS, CIPABOYHBIE MaTEepUAbI,
pecypcesbl cetu HTEpHET; BlIaIeTh MPUEMAMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpazoBanus HHGOPMAILIUU U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.20

co3/laBaTh COOCTBEHHBIC NMHUCHMEHHbBIE U YCTHBIE COOOIIEHUS HA OCHOBE
MHPOPMALIMK U3 HECKOJIBKMX HCTOYHHUKOB (DU3MYECKOTO COMEpKaHMS,
Iy OJIMYHO MIPEICTABIATh PE3YJIbTAaThl IPOEKTHOW WIIN UCCIIEA0BATEIbCKOM
JEATEIIbHOCTH, IIPM 3TOM TI'PAMOTHO  MCIOJIb30BAaThb  M3YYEHHBIN
MOHATUIHBIN anmapar nu3yd4aemMoro paszaena (U3UKM U COMPOBOXKIATH
BBICTYIUICHHE TpE3eHTalMel ¢ Y4ETOM OCOOEHHOCTEH ayaAuTOpHH
CBEPCTHUKOB

1.21

IpPU BBINOJIHEHUN YYEOHBIX TPOEKTOB W HCCIEAOBAHHHA (PU3HMUECKUX
IPOIIECCOB paCHpeiessaTh O0O0SI3aHHOCTH B TPYIIE B COOTBETCTBUH C
[IOCTaBJICHHBIMU 33Jla4aMU, CICAUTH 3a BBIIIOJHEHUEM IUIAHA ACUCTBUHN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIH BKJIAJI B
JIeATEIILHOCTh TPYIIIbL, BBICTPAUBaTh KOMMYHUKaTUBHOE
B3aMMO/ICHCTBHE, IPOSBIISSi TOTOBHOCTH pa3pemarbh KOHPIUKTHI

INPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

7 KUIIACC

Kon Kon

IIpoBepsiemble 3JIeMeHTHI CO/IeP:KAHUS

pa3aeaa 3JIEMEHTA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOIIETO MUPA

®dusnka — HayKa o npupoze. SBieHns npupoasl. Puznueckue
1.1 ABJICHUA:  MEXAaHUYECKHE, TEIUIOBBIC,  JJICKTPHYECKUE,
MarHMTHBIE, CBETOBBIC, 3BYKOBBIC




®dusnueckre BeauuuHbl. M3MmepeHune (U3NMUECKUX BEJIUYHH.

1.2 dusznyeckne PUOOPHI. [TorpemHocTh W3MEPEHU.
Me:xyHaponHas cuctemMa eIMHUL]
EctecTBeHHOHayuyHBIi  METOJ  IO3HAHUS:  HAOJIOJEHUE,
13 [IOCTAaHOBKAa HAY4YHOIO BOIPOCA, BBIIBI)KEHUE THUIIOTE3,
' AKCIEPUMEHT IO  MPOBEpKE  THUIOTE3, OOBSCHEHHUE
HAOJIFOJaeMOTO SIBJICHUS
1.4 Onucanne GpU3NUECKUX SBICHUHN ¢ TOMOLIBIO MOJIEIEN
[TpakTHyeckue paboTHI:
H3mepenue paccTossHUMN.
15 W3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Ornpezenenre pa3MepoB MaJbIX TEJ.
N3mepenue TemiiepaTypbl NPU IOMOLIM KUJKOCTHOTO
TEPMOMETPA U JATUYNKA TEMIIEPATYPBI

ITEPBOHAYAJIBHBIE CBEJJEHNM A O CTPOEHNU BEIIIECTBA

CTpOCHI/Ie BC€HICCTBA: aTOMbI U MOJICKYJIbI, UX PAa3MCPHI.

21 OnBIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOCHHE BEIIECTBA
29 JIBmkenue yactull BeniectBa. CBs3b CKOPOCTH JIBMKEHUS
’ 4acTull ¢ Temneparypoil. bpoyHoBckoe asmxenue, muddy3us
’3 B3aumMoeiicTBre 4acTHIl BeUIeCTBa: PUTSHKEHUE U
' OTTaJIKUBAHHUE
ArperaTHble COCTOSHHSI BEIECTBa: CTPOCHUE Ta3oB,
24 KUAKOCTEH U TBEPABIX (KPUCTAUIMUECKUX) Tell. B3aumocBs3p
' MEX/y CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUIM BOJIbI
[TpakTuueckue paboOThI:
Onenka JauaMeTrpa aroMa  METOJOM  psaIoB  (C
26 UCIoyb30BaHueM (ororpadmii).

OnbIThl IO HAOTIOIEHUIO TEIIOBOTO PACIIMPEHHS Fa30B.
OnbITH IO OOHAPYKEHUIO IEHCTBUS CHIT MOJIEKYJIISIPHOTO
HOPUTSHKEHUS

JIBIDKEHME U B3AUMOJIEVICTBUE TEJI

MexaHn4ecKoe ABHKCHUE. PaBHOMepHOC U HCPAaBHOMCPHOC

3.1
NBIDKEHHUE
39 Ckopoctb. CpeaHsisi CKOpPOCTb INpU HEPABHOMEPHOM
' JBIDKEHUU. Pacuér myTH v BpeMeHH JIBH>KCHUS
SBnenne nHepuu. 3aKOH MHEpLUHMH. B3auMoaencTBue e Kak
33 MPUYMHA U3MEHEHHUsSI CKOPOCTH JBIOKEHHUs Tell. Macca Kak
Mepa MHEPTHOCTH Teja
34 [TnoTHOCTH BemecTBa. CBSA3b IUIOTHOCTH C KOJIWYECTBOM




MOJIEKYJ B eIUHUIIE 00bEMa BelecTBa

3.5

Cuna KaKk XapakTepUuCTUKa B3aUMOJICHCTBHS Tell

3.6

Cwita ynipyrocts 1 3akoH ['yka. MI3MepeHue cuiibl ¢ HOMOILbIO
JTUHAMOMeETpa

3.7

SIBienne TATOTEHUA U cuiia TshkecTH. Cuia TSHKECTH Ha
APYTrux IJIaHCTax. Bec Tema. HeBecoMocCTh

3.8

Cuna tpenust. TpeHHe CKOJIbKEHUS U TpeHUE NoKos. TpeHue B
IIPUPOJE U TEXHUKE

3.9

CrnoxxeHue cuJjl, HaMpaBIEHHBIX IO OJHOM MPSIMOM.
PaBHOelcTBYIOIIASA CHIT

3.10

[TpakTueckue paboOTHI:

Omnpenenenne CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIIapuKa B
KUJKOCTH, MOJIEIH BJICKTPUYECKOTO aBTOMOOMIS M Tak
nanee). OnpeneneHue cpeHel CKOPOCTH CKOJIBbKEHUs OpycKa
WIM IIapuKa II0 HAKJIOHHOW mockoctu. Omnpexnenenue
IUIOTHOCTU TBEpAOro Tena. ONbITL, JEMOHCTPUPYIOLIUE
3aBUCUMOCTb pacTshkeHus (nedopmanvu) MPYXKHHBI  OT
IIPUIIOKEHHOU CHJIBI. OnpIThI, JIE€MOHCTPUPYIOIINE
3aBHCHUMOCTb CHWJIBI TPEHHUsl CKOJBXEHHA OT Beca Telna U
XapakTepa COIPUKACarOIINXCsl IOBEPXHOCTEMN

3.11

@usnueckue SBICHUS B NPUPOAE: IPUMEPHI JIBHKEHHS C
pPa3IMYHBIMM CKOPOCTSIMH B JXKHMBOM M HEXHMBOW IpUPOJIE,
JIEMCTBHUE CHUJIbI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

Texunueckne YCTpOﬁCTBaZ JAUHAMOMCTDP, IOAIIUITHUKHA

JIABJIEHUE TBEP/BIX TEJI, JKUJIKOCTEN 1 TA30B

HaBnenne T1BEpHoro Ttena. CrHocoObl yMEHBIIECHUS U

4 YBEJIMUYCHHUS 1aBICHUS
47 JlaBnenne rasza. 3aBHCHMMOCTH JIaBJICHHS Ta3a OT 00BEMA,
' TEMIIEPATYPbI
43 [lepenaua naBieHUs] TBEPABIMU TENAMH, KHIKOCTIMU H
’ razamu. 3akoH [lackamns. [ITHeBMaTn4eckne MamHbl
3aBUCUMOCTh  JaBJICHUS  KMAKOCTHU  OT  TIyOMHBI.
4.4 I'unpocratuueckuii  mapamokc. CooOmaronmecss COCyIbL.
['mapaBianyeckie MeXaHu3MBbI
Atmocdepa 3emunin u arMmocdepHoe naBieHue. IlpuduHbl
45 CYLIECTBOBaHMs BO3AYIIHOW o000jouku 3emin. OmnbIT
' Toppuuennu. 3aBUCUMOCTb aTMOC(EpPHOrO JIABJIEHUS OT
BBICOTHI HaJ] YPOBHEM MOps
46 H3mepenne armocdepHoro namimeHus. llpubopsr s

HU3MCPCHUA aTMOCCI)epHOFO JaBJICHUA




4.7

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

4.8

IInaBanue ten. Boznyxonnasanue

4.9

[TpakTuyeckue paboOTHI:

HccnenoBaHue 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa
HNOTPYXEHHOW B JKUAKOCTh dYacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEH CUJIbI, IEUCTBYIOILIEH HA TEJO, OTPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBUCHMOCTH BBITAJIKHUBAOLICH
CWJIBI, JEUCTBYIOLIEH Ha TEJIO B KMAKOCTH, OT MacChl Teja.
OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOLIEH
CWIJIbI, JEWCTBYIOUIEM Ha TeIO B JKUIKOCTH, OT OO0BEMa
IOTPY’)KEHHOW B JKMAKOCTh YacTU TeJla U OT IUIOTHOCTH
KUIKOCTH. Konctpyupoanue apeoMerpa WIn
KOHCTPYMPOBaHHE JIOJIKH 51 onpeneIeHue eé
TPY30IO0IbEMHOCTH

4.10

@dusnyeckue SBICHUS B NPUPOJE: BIUSHUE aTMOC(HEPHOro
JTaBJICHUSI HA )KMBOW OpraHM3M, IIJIaBaHUE PbIO

4.11

TexHu4yeckue  yCTPOMCTBA:  COOOIIAIONINECS  COCYBI,
YCTPOMCTBO BOJONPOBOAA, TUAPaBINYECKUI npecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPUIHEBO Hacoc,
apeoMeTp

PABOTA, MOITHOCTD, OHEPT YA

5.1 Mexanuveckas padbora
5.2 Mexanndeckass MOITHOCTb
53 IIpocTeie MexaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTb.
’ I[TpaBuiio paBHOBECHS phluara
54 [TprMeHeHHe paBUiIa paBHOBECHS pbluara K OJIOKY
«30710TO€E TpaBUIO» MexaHUKH. KoadduuueHt mnoneznoro
5.5 neiicTBus MexaHu3MoOB. lIpocThle MexaHu3mbl B OBITY U
TEXHHUKE
5.6 [ToTreHManbHas SHEPTrUU TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunernueckas sneprus
58 ITonHass MexaHMyecKas »JHEprusl. 3aKOH M3MEHEHUs |
’ COXpaHEHUs1 MEXaHUYECKON YHEPTUn
[TpakTyeckue paboTHI:
Onpeznenenue paboOThl CUJIBI TPEHUS NMPU PABHOMEPHOM
59 JBIJKEHUH  Tela 10  TOPU30HTAJIbHOM  IIOBEPXHOCTH.
’ HccnenoBanue ycnoBuii paBHoBecHs peiuara. Msmepenue KI1/]
HAaKJIOHHOM IUIOCKOCTU. M3yueHue 3akoHa COXpaHEHUs
MEXaHUYECKON SHEPTrUun
5.10 dusnveckue SABJICHUS B IPUPOJIE: PblYaru B TEJIE YEIOBEKA




5.11

TexHuueckue  yCTpOMCTBAa:  pblyar, NOABMXKHBIA U
HENOJIBWKHBIA OJIOKM, HAaKJIOHHAs IUIOCKOCTb, TPOCTHIE
MEXaHU3MBI B OBITY

8 KUIACC
Kon Kon
IIpoBepsieMble 3JIeMEHTBI COAEPKAHUSA
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJIOXKEHUS MOJEKYJIIPHO-KNHETUYECKOW TEOpUU
6.1 CTpOE€HMsI BelecTBa. Macca u pa3mepbl MousieKysd. OIIBITHI,
’ MOATBEPKIAOLIIE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJISIPHOKUHETHYECKON TEOPUH
6.2 Mopnenu TBEPAOro, >KUAKOTO M Tra3000pa3HOTO COCTOSHUUN
’ BenlectBa. Kpucrannuueckue u amopHbie Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, JKUJIKOCTEH M TBEPIBIX TEJ Ha
' OCHOBE TMOJI0KEHUN MOJIEKYJIAPHOKMHETUUECKON TEOPUH
6.4 CMaumnBaHUe U KaUJUISIPHBIE SBJICHUS
6.5 TemnnoBoe paclIMpeHHE U CKATUE
6.6 Temnepatypa. CBs3b TEMIEPATYPBI CO CKOPOCTHIO TETIIOBOTO
’ JIBUKEHHUS YaCTHUIL
6.7 Baytpennss sHeprus. CrnocoObl M3MEHEHHS BHYTPCHHEH
’ SHEPruM: TeIIonepeaaya U COBEpIICHUE padOThI
6 6.8 Bunel  Temnonepenauu:  TEIJIONPOBOAHOCTh, KOHBEKIIMS,
’ U3JIyYeHHE
6.9 KonmuectBo TenmnoTsl. Y aenpHas TEMIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TEII0OBOE paBHOBECHE. Y paBHEHUE TEILIOBOI'O
’ Oananca
6.11 [InaBneHue W oOTBepAEBaHUE KPUCTAJUIMYECKHX BEILIECTB.
' VY nenbHas TEOTa IUIABICHUS
[TapooGpazoBanue u kouaeHcaiusa. Mcmapenwe. Kurnenwme.
6.12 VYnaenpHast ~ TemioTra  mapooOpa3oBaHUS.  3aBHCHMOCTH
TEMIIEPATypPbl KUIIEHUS OT aTMOC(HEPHOTo JaBICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TOIINBA. Y IeNbHAs TEIUIOTa CTOPaHUs
[Tpuniuns! pabotsl TemoBbix Asurateneit KIIJ[ Temmosoro
6.15 asurarens. TeruioBble JBUTAaTEeNd U 3alIMTa OKpY KAroIIEH
Cpelsl
6.16 3aKOH COXpaHCHHS W TPEBPAIICHHS JHEPTHHA B TEIUIOBBIX




mporeccax

6.17

[IpakTuueckue padbOThI:

OnbIThI 1O OOHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO
MPUTSKEHUS.

OMBITHI 110 BHIPALIMBAHUIO KPUCTAIUIOB IIOBAPEHHON COJIU
WM caxapa.

OnbITHI 110 HAOJIO/IEHUIO TETJIOBOTO PACIIMPEHUS T'a30B,
KHUJIKOCTEH U TBEPABIX TEI.

OnpezneneHue AaBIeHUS BO3AyXa B OAJUIOHE MINPHILIA.

OneITBI, JOEMOHCTPUPYIOIIME 3aBUCHMOCTb JaBJICHHS
BO3/1yXa OT €ro 00b&Ma U HarpeBaHus WU OXJIKICHMUS.

IIpoBepka rumoTEe3bl JIMHEHHOW 3aBUCUMOCTH JJIMHBI
CTONOMKA JKUAKOCTH B TEpPMOMETpUUYECKOH TpyOke OT
TEMIIEPATYPHI.

HaGnroneHue M3MeHeHHUs BHYTpEHHEW SHEpruu Tena B
pesyJbTare Terionepeaays U paboThl BHEIIHUX CHUIL.

HccnenoBanue sSBIEHUS TEIUIOOOMEHA IPU CMEIIMBAHUU
XOJIOZHOU U TOpsiYe BOMBL.

OmnpeneneHne KOIMYECTBA TEIUIOTHI, OJYYEHHOTO BOION
IpHY TEJI000MeHe ¢ HarpeThiM METAJUIMYECKUM IIHITUHIPOM.

Ornpenenenne yaenbHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npouecca uCapeHusl.

OnpeneneHre OTHOCUTENIBHOMN BIaXHOCTH BO3/yXa.

Onpenenenue yieabHON TEIUIOTHI IUIaBJICHUS JIbJA.

6.18

Du3nvecKue SBICHNUS B IPUPOJIE: TOBEPXHOCTHOE HATSIKEHUE
U KanWUIApHBIE SIBJICHUS B MPHUPOJIE, KPUCTAIUIBI B MPUPOJIE,
n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3HI;
o0pa3zoBaHKE POCHI, TYMaHa, HHEs, CHETa.

6.19

TexHuueckue yCTpOHCTBa: KallWUISPBL, pUMEpHI
UCIIOJIb30BAaHUS  KPUCTAJJIOB, JKUIKOCTHBIM  TEPMOMETP,
JaTYUK TEMIIEpaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JIOMOB,
TMUIPOMETpPBI, TICUXPOMETp, MapoBas TypOuHa, IBUraTelb
BHYTPEHHETO CTOPaHUs.

SJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHMUA

7.1 DnekTpu3anus Tei. J[Ba poaa 3JIeKTPUYECKUX 3apsSI0B
B3aumopeiictBue  3apsokeHHbIX  Ten.  3akoH — Kysona

7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TEI OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEX]Ty TE€IaMH)
OnexTpuueckoe nose. HanpsykEHHOCTB 3EKTPUYECKOTO MOJIS.

7.3 [IpyHuMn  cyneprno3uuuu  ANIEKTPUYECKUX  Mojied  (Ha
KaueCTBEHHOM YpPOBHE)

7.4 Hocutenu  snexkrpuueckux  3apsAaoB.  DJIEMEHTapHBIN




anexktpuueckuid 3apsan. Crpoenue artoma. [IpoBomHHMKH U
TUDIIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DneKTpuYeCcKuii TOK. YcnoBus CYLLIECTBOBAHUSA
' ANEKTPUUECKOTO TOKa. ICTOUHHKHN MOCTOSIHHOTO TOKa
77 JleificTBUSL DNEKTPUYECKOr0 TOKa (TerIoBOE, XHWMHUYECKOE,
' MarHUuTHOE). DJIEKTPUUECKHUM TOK B KUJIKOCTAX U Ta3ax
73 Onektpuyeckas  1enb. Cuna  Toka.  DIJIEKTPUYECKOE
' HAIPSOKEHHIE
79 CompoTuBiieHHE TIPOBOJHUKA. YIETBHOE COMPOTUBIICHUE
’ BEIECTBA
7.10 3axon OMma 11 ydacTKa Lenu
711 IlocnegoBarenbHOE u napajujieabHOe COCIMHCHHC
’ HPOBO/IHUKOB
712 Pabota 1 MOIIHOCTH 3JEKTPUUYECKOTO TOKa. 3akoH Jlkoyms —
' Jlenua
713 DNEeKTPUYECKUE IIEMTH U TOTPEOUTEH AICKTPUIECKON SHEPTUH
' B ObITy. KOpoTKO€ 3ambIKaHue
714 ITocTtosHaBle MarHuThl. B3amMmojeiicTBE  MOCTOSHHBIX
' MAarHuTOB
715 MarnutHoe 1ojie. MarHuTHOE 10Ji¢ 3eMIIH B €0 3HAUCHUE IS
' JKU3HM Ha 3emiie
716 OnpiT Opcrena. MarHuTHOE TOJIe 3IEKTPUUYECKOTO TOKA.
' [IpuMeHeHue 31eKTPOMarHuTOB B TEXHUKE
JleficTBe MarHMTHOTO TIOJS HA TPOBOJHUK C TOKOM.
717 DNEeKTpOJABUTATENIb MOCTOSHHOIO TOKa. lcrmosib3oBaHue
' ANIEKTPOJBHUraTeNied B TEXHMYECKUX YCTPOWCTBAX M Ha
TpaHCIopTe
718 OnbiTel Dapanes. SBneHHE SIEKTPOMATHUTHOM HMHAYKIWH.
' [Ipasuiio Jlena
Onektporeneparop. CrocoObl TMOMy4YEHUST DIEKTPUUECKON
7.19 SHEPTUU. DJIEKTPOCTAHIIUA HA BO30OHOBIISIEMBIX MCTOUYHUKAX
SHEPTUH
[IpakTueckue padbOThI:
OMnbITH IO HAOTIOJCHUIO AIEKTPU3ALUU TEJT UHIYKIHUEH U TIPU
COTMPUKOCHOBEHHH.
790 UccnenoBanme  nelCTBUS — DIEKTPUYECKOTO MO  Ha

IMPOBOAHUKHU U JUDJICKTPUKH.

CbOopka w mpoBepka pabOTBI  AIEKTPUUYECKON  IEMU
MTOCTOSTHHOTO TOKa.

V3mepeHue u peryImpoBaHUe CHUIIBI TOKA.




N3mepenue u peryampoBaHue HaAPSHKEHMS.

HccnenoBanue 3aBHCUMOCTH CHJIbI TOKA, HIYILIETO Yepe3
pPE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOpPAa M HANPSKEHUS HA
pe3ucrope.

OnbITBl, AEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JIEKTPUYECKOTO
CONMPOTHUBJICHUSI MPOBOJAHMKA OT €ro JJJIMHBI, IUIOIIATU
MONEPEYHOI0 CEYEHUsI U MaTepHuaa.

[IpoBepka  mpaBuia  CIOKEHUS  HAOpsDKEHUH — MpH
MIOCJIEI0BATEILHOM COEAMHEHNN JIByX pe3ucTopoB. [IpoBepka
IIpaBWa s CHUJIBl TOKAa IPU INapajUIeIbBHOM COEIWHEHUU
pesuctopoB. OmnpeneneHue pabdOThI AIEKTPUUYECKOTO TOKa,
uayniero depes  pesucrop. OrmnpeneneHue  MOLIHOCTH
JIEKTPUYECKOTO  TOKA,  BBIAEISIEMOM  HA  PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa, HIYILIETO YEpe3
JAMIIOUKy, OT HampsbkeHuss Ha Hed. Omnpenenenue KIIJI
Harpesatens. lccinenoBaHne MarHUTHOIO B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MAarHuToB. l3ydyeHne MarHutHoro mnoss
MIOCTOSIHHBIX MAarHWTOB NPU UX OOBEIMHEHUH U Pa3JEICHUU.
HccenenoBanue qeNCTBUA JIEKTPAUYECKOr0 TOKA HA MATHUTHYO
cTpenky. ONbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIbI
B3aMMOJICHCTBHS KaTyIIKU C TOKOM U MarHuTa OT CHJIbI TOKa U
HallpaBJeHUsT TOKa B KaTymke. M3ydeHume peiicTBus
MarHMTHOTO IOJIsl Ha MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHnue
U u3ydeHue pabotTel snekTtpoasuratens. M3mepenue KIIJI
AJEKTPOJBUIaTEIbHON yCTAaHOBKU. ONBITHI IO UCCIEA0BAHUIO
SBJICHUS  DJIEKTPOMATHUTHOM HWHIYKLIHH: UCCIEIOBAaHUE
W3MEHEHUH 3HAYEHUs U HaIllPaBJICHUs NHIYKIHOHHOTO TOKA

@u3nYeCKHe SBJICHUS B MPUPOJAE: SIECKTPUUECKUE SIBIICHUS B
aTMocdepe, IMEKTPUIECTBO KUBBIX OPTraHW3MOB, MAarHUTHOE

721 nosie 3emid, Jpeid MOICOB, POJIb MArHUTHOTO TIOJS JIJIst
YKU3HH Ha 3eMiie, OJISPHOE CUSHHE

TexHudeckue  yCTpOMCTBA:  DJIEKTPOCKOI,  aMIepMeTp,

BOJITMETP, PEOCTaT, CYETUYUK DIIEKTPUUYECKOW DSHEPIUH,

799 AJIEKTPOOCBETUTENBHbIE npuOOpHI, HarpeBaTelbHbIE

' ANEKTPONPUOOPHI (mpumepsr), ANEKTPUYECKUE

IIpelOXpaHUTENH, AJIEKTPOMAarHur, AJIEKTPOJIBUraTEIb

MMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKA

9 KUIIACC

Kon

paszzen

Ko nnemenTa

[IpoBepsieMble AIEMEHTBI COAEPKaAHUS




MEXAHUWYECKUE SABJIEHUA

Mexanuyeckoe aBuxeHue. MarepuanbHas Touka. Cucrema

8.1 .
oTcuéTa

8.2 OTHOCUTENBHOCTh MEXAHUYECKOTO IBUKEHUS

8.3 PaBHOMEpHOE MPSAMOJMHEITHOE IBUKEHHIE

2.4 HepaBHomepHOe npsiMmonuHeiiHoe nBukeHue. CpenHss u
' MIHOBEHHAsl CKOPOCTh TeJla P HEPAaBHOMEPHOM JIBH>KEHUU

8.5 YckopeHue. PaBHOYCKOPEHHOE NPSIMOIIMHENHOE IBUKECHHE

8.6 CBoboaHoe nagenue. OnbITh [ anunes

PaBHOMepHOE JBHKEHUE MO OKpyx)HocTU. Ilepuon wu
8.7 yacToTa oOpameHusa. JluHeitHas W yrjoBas CKOpPOCTH.
LenTpocTpeMuTenbHOE YCKOPEHHE

8.8 ITepsriit 3akoH HeroTOHA

8.9 BTtopoii 3akon HeroTona

8.10 Tperuii 3akoH HproToHa

8.11 [TpuHIUTT CynIEepro3UIIUN CUJT

8.12 Cuna ynpyroctu. 3akoH ['yka

213 Cuna TpeHMs: cujla TPEHHUS CKOJBXEHMs, CHJIa TPEHUS
’ HOKOSI, APYTHUE BUJBI TPEHUS

2 14 Cuna TsKECTH M 3aKOH BCEMHPHOIO  TATOTEHUS.
’ VckopeHnue cBOOOIHOTO HaeHusI

215 JBuwxenne tuianetr Bokpyr Connna. IlepBas kocmuueckas
’ ckopocTh. HeBecoMocTh U meperpy3ku

8.16 PaBHOBecHe MaTepuanbHON TOUKH. AOCOTIOTHO TBEPIOE TEIIO

217 PaBHOBecue TBEpHOro TeEnma C 3aKPEIUIEHHOM OCBIO
' BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn

8.18 Nmnynbse Tena. 3Menenue ummynbca. IMITysibe cuitb

8.19 3aKOH COXpaHEHMsI UMITyJIbCa

8.20 PeakTuBHOE IBYKEHUE

8.21 Mexannueckasi paboTa U MOIITHOCTb

8.2 Pabora cun TsxecTd, ynpyroctd, TpeHus. CBsi3b SHEPTUU U
’ paboThI

293 [loTenumanpHas sHEPrus Tena, NOAHATOIO HaJ IOBEPXHOCTBIO
' 3emun

8.24 [ToTeHnManbHas SHEPTUA CKATOU MPYKUHBI

275 Kunernueckass oHeprus. TeopemMa 0 KHHETHYECKOM
' SHEPTUH

8.26 3aKOH COXpaHEHMsI MEXaHUYECKON S3HEPIUH




8.27

[IpakTuueckue paboOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHHsI OpycKa WIH
JIBWDKCHUS [IapHKa MO HAaKJIOHHOH Iuiockoctu. OnpeneneHue
YCKOpEHHs TeJla NpPU pPAaBHOYCKOPEHHOM JIBIDKEHHH IO
HaKJIOHHOH IJIOCKOCTH.

HccnenoBanne 3aBHCMMOCTH IIYTH OT BpPEMEHH NpHU
PaBHOYCKOPEHHOM JIBI)KEHHHU 0€3 Ha4allbHOM CKOPOCTH.
[TpoBepka rumoTe3bl: €Ciiu MPH PaBHOYCKOPEHHOM JIBH)KEHHH
0e3 HayaJbHONU CKOPOCTHU IYTH OTHOCSITCS Kak psJ] HEYETHBIX
4ucel, TO  COOTBETCTBYIOIIME  IPOMEXYTKH  BPEMEHHU
OJIMHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHMS CKOJBXKEHHUS OT
CHJIBI HOpMalibHOTO AaBieHus. Onpexnenenue ko3dduuuenra
TpEeHUsl CKOJbXKeHUs. OmnpeneneHne XECTKOCTH MPYKHUHBI.
Omnpenenenue pabOTHl CUJIBI TPEHUS TPH PABHOMEPHOM
JBIDKEHUM  TelNa 1O  TOPU3OHTAJIBHOW  TOBEPXHOCTH.
Omnpenenenne pabOTHI CUIIBI YIPYTOCTH TPU MOABEME Tpy3a €
UCTIOJIb30BaHUEM HETIOJBIKHOTO U TIOABIKHOTO OJIOKOB

8.28

dusznueckue SBICHUS B npupoac: IMPUIWBbBI W OTJIUBEIL,
JABHOKCHUC IJIaHCT ConHeyHoH CHUCTCMBI, PCAKTUBHOC
ABWKCHUC KHUBBIX OPraHu3MOB

8.29

TexHuueckue YCTpOﬁCTBaZ CIIMAOMETDP, HATYHUKHU IIOJIOKCHHA,
pacCTodHud U YCKOPCHUA, PAKCTBI

MEXAHUWYECKHUE KOJIEBAHWA 11 BOJIHBI

Konebarenbnoe paBmxkeHne. (OCHOBHBIE —XapaKTEPUCTUKU

o1 KOJI€0aHMii: IIEPUOJI, YaCTOTA, AMILTUTY 1A
9.2 MaremMaTnueckuii ¥ NpyKUHHBIA MasATHUKU. lIpeBpaiuenue
' SHEPIUM NP KOJIeOATETbHOM JBUKEHUH
93 3aryxatomue  konebGaHusa.  BblHyXaeHHbIe — KoeOaHMS.
' Pe3onanc
Mexannueckue BOJHBL. (CBOWCTBA MEXaHMYECKUX BOJIH.
9.4 [IpononbHbIe U HONEepevHbIE BOIHBL. J[JIMHA BOJIHBI U CKOPOCTh
' e€ pacnpocTpaHeHusl. MexaHHnuecKHe BOJIHBI B TBEPAOM Tele,
CEHCMUYECKHUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpa’keHHE 3BYyKa
9.6 WHudpa3Byk u ynpTpa3Byk
[IpakTuyeckue pabOTHI:
Omnpenenenue 4acTOTBI u nepuoaa Kose0aHui
9.7 MaTeMaTHYECKOT0 MasiTHUKA.

Omnpenenenne 4acTOTHl M Tepuojia KojeOaHW TpPyKUHHOTO
MasiITHUKA
HccnenoBanue 3aBUCHMOCTH neprosaa KoJieOaHui




MOJIBELICHHOT'O K HUTHU Tpy3a OT JJIMHBI HUTHU. MccnenoBanue
3aBHCUMOCTH Tepuoja KojJeOaHui MpyKUHHOTO MAasTHHUKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCHUMOCTH TMeproaa KoieOaHuid
rpy3a, MOJABEIIEHHOr0 K HUTHU, OT MAacChl Ipy3a U KECTKOCTU
npyXuHbl. M3Mepenue yckopeHusi cCBOOOIHOTO MaieHus

dum3nyecke SIBICHUS B npupoaec: BOCIPHATUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MJIETPSICEHUE, CEICMUYECKUE BOJIHBI, [[yHAMHU,
3X0
9.9 TexHuueckue YCTpPOMCTBA: 3X0JIOT, HCTIOJIb30BaHUE

yJIbTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

SHGKTpOMaFHI/ITHOC IIOJIC. SHCKTpOMaFHI/ITHHe BOJIHBI.

101 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH

103 OnexkTpoMarHutHas npupojga cera. CKOpOCTh  CBeTa.
' BosnHoBBIE CBOiiCTBA CBETA

10 [IpakTuyeckue pabOTHI:
10.4 N3ydeHne CBOMCTB JJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO
MOOHIJIBHOTO TenedoHa

10.5 dusnueckue SBJICHUS B MpHUpOJE: OMOJIOrMYecKoe NeicTBHe
’ BUAMMOT0, YIBTPa(UOIETOBOIO U PEHTTEHOBCKOTO U3ITyYeHHH

10.6 TexHu4yeckue ycTpoicTBa: HCIOIb30BAHHUE SJIEKTPOMATHUTHBIX
’ BOJIH JIJI1 COTOBO#1 CBSI3U

CBETOBBIE ABJIEHUA

11.1 JlyueBas monenb cBera. ICTOUYHHKM CcBETa

11.2 [IpssMOnMHENHOE pacIIpOCTPaHEHUE CBETA

11.3 Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpakeHUs CBETa

114 [Ipenomnenue cBeta. 3akoH mnpenomiieHus cBera. [losHoe
’ BHYTPEHHEE OTPAKCHHE CBETA

11.5 JInnza. Xop styuel B JIMH3E

11.6 OnTudeckast cucrema goroarnmnapara, MUKPOCKOIIA U TEJIECKOTa

i 117 I'maz kak onrtuueckas cucrema. bnmsopykocte n

AaJIbHO30PKOCTb

11.8

PasnoxeHue Oejloro cBeTa B CIICKTP. Onmitel  HeroToHa.
Crnoxxenue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CBCTa

11.9

[IpakTuueckue paboOTHI:
HccnenoBanme 3aBUCHMOCTH yIjla OTPaKCHUS CBETOBOTO
Jyda OT yTJja HaJeHus.
W3yueHne XapaKTepUCTHK HW300paXEHHs INpenMera B
IUTOCKOM 3€pKale.




HccrnenoBanne  3aBUCUMOCTH  yrja  MPEJIOMIICHUS
CBETOBOTO JTy4a OT yTJIa IMaJIeHHs Ha TPAHUIIEC «BO3TYX — CTEKIION.

[Tomyyenne w300pakeHU C TIOMOIIBIO COOHMPAFOIICH
JIMH3BI.

Onpenencare (GOKYCHOTO PACCTOSHUS W ONTUYECKOMN
CHJTBI COOUPAIONICH JTHH3HI.

OMnBITHI 1O Pa3I0KEHUIO OEJIOTr0o CBETa B CIIEKTP.

OnpIThl 1O BOCHPHUATHIO IBETa MPEAMETOB TNpU UX
HaAOIOIECHUH Yepe3 IIBETOBBIE (PHIIBTPHI

11.10

®dusuyeckue sABICHUS B nipupoje: 3arMenusa ConHna u JIyHsl,
[[BETa TeJ, ONTHUYEeCKUe sBjIeHUs B arMmocdepe (IBeT Heda,
pedpakuus, pagyra, MUPax)

11.11

TexHudeckue yCTpPOWCTBA: OYKH, MEPHUCKOI, QoToarnmapar,
ONTHUYECKUE CBETOBOIbI

12

KBAHTOBBGIE ABJIEHUA
2.1 OmneiThl Pesepdopna u mnanerapHas Moaens aroma. Mojenb
' aroma bopa
122 Ucnyckanme U moryomeHue cBera aTtoMoM. KBaHTHL
’ JIuneiuarslie CIEKTPHI
12.3 PangnoaktuBHOCTh. Anb(a, 6eTa- U raMmmMa-u3IIy4eHus
124 Crpoenne atoMHOTO sifpa. HykiioHHAst MOI€TTh aTOMHOTO SI/Ipa.
’ N30TONEI
125 PagnoaktuBHble  mpeBpamienus.  [lepuox  momypacmazna
’ ATOMHBIX sIJICP
126 Snepuble peakiuu. 3aKOHBl COXPAaHEHHUs 3apsAOBOTO U
' MAacCOBOT'O YHCEI
12.7 DHeprus CBI3U aTOMHBIX s1iep. CBsA3b MAacChl U SHEPTUU
12.8 Peaknmm cuHTe3a W neneHus sgep. VICTOYHHWKHM SHEPrHH
’ CoJtHIIA ¥ 3BE3]
12.9 SnepHas sHepreruka. JlelicTBUE PAIMOAKTUBHBIX HM3JIyYEHUH
' Ha )KMBbIE OPTaHU3MbI
[IpakTuyeckue pabOTHI:
HaGmroienne CTruIoNIHbIX U JIMHEHYAThIX CIIEKTPOB U3ITyYCHUS.
12.10 HccnenoBanne TpEeKOB: H3MEPEHHE HHEPrMM  YaCTHULIBIIO
TOPMO3HOMY TyTH (110 (hoTOoTrpadusim).
W3mepenune paanoakTHBHOTO (poHA
@dusnueckue  SABICHUS B TPUPOJAE:  €CTECTBEHHBIN
1211 paIuOaKTUBHBIN ()OH, KOCMHYECKHE JIy4YH, pPaTdOAKTHBHOE
' U3Ty4YeHUE MPUPOAHBIX MUHEPATIOB, IEHCTBUE PAAHOAKTUBHBIX
U3ITyYeHUI Ha OpraHu3M YelIOBeKa
12.12 TexHUYecKHue YCTPOUCTBA: CIEKTPOCKOIL, WHIAWBHUIYaIbHbIM




JIO3UMETP, Kamepa Bunbcona

MPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUN OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepsieMor
0 TpedoOBaHUs

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOIO0 0011ero oopasosanusi Ha ocHoBe PI'OC

ITonumanue ponu GU3MKK B HAYYHOH KapTUHE MUPA; CHOPMUPOBAHHOCTh
0a30BBIX MpPE/CTaBICHUI O 3aKOHOMEPHOM CBSI3M M MO3HABAEMOCTH
SABJICHMA  NpPUPOIBI, O POJM  JSKCIHEepuMeHTa B  (usumke, o0
cucreMooOpasyromeil poiu (GU3MKM B Pa3BUTUU €CTECTBEHHBIX HAyK,
TEXHUKU M TEXHOJIOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUN U UX POJIU B
LEJIOCTHOM €CTECTBEHHOHAYYHON KapTUHE MUPA, O BKJIAJl€ POCCUICKUX U
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKHU, O0BSICHEHUE IIPOIIECCOB
OKpY>KaIoIllEro MUpa, pa3BUTUE TEXHUKU U TEXHOJIOTUMN

3HaHus O BHJIaX MaTepuu (BELIECTBO M MOJE), O JIBUKEHUHU KaK criocooe
CYLIECTBOBaHUS MaTepuH, 00 aTOMHO-MOJEKYJISPHOW TEOPUU CTPOCHUS
BEIIECTBA, 0 (PU3MUECKON CYIIHOCTH SBJICHUN MPUPOJbI (MEXaHHUUECKHUX,
TEIUIOBBIX, JJIEKTPOMAarHUTHBIX M KBAaHTOBBIX); YMEHHE pa3JINyaTh
SBJICHUS 10 ONMCAHUIO MX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JNEMOHCTPHUPYIOIIUX JTaHHOE (PU3NUECKOE SIBIICHUE; YMEHHE Paclio3HaBaTh
NPOSIBIICHUE M3YYCHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOIIEM MHUpE,
BBIJIEJISIS MX CYILIECTBEHHBIE CBOMCTBA (IIPU3HAKHN)

Bnanenue ocHOBaMM HOHSATHITHOTO arrapara U CUMBOJIMYCCKOI'O A3bIKa
(I)I/I3I/IKI/I U HUCHOJIb30BAHUC UX IJId PCHICHUA y‘-IC6HLIX 3aaa4; YMCHHUC
XapaKTCpPU30BaATb CBOMCTBaA TCI, (I)I/I3I/I‘-I€CKI/IC SABJICHUA W TPOIECCCHI,
HCIIOJIb3YA (byHI[aMeHTa.HBHbIG 1 OMIIMPHUYICCKUC 3aKOHBI

YMeHue onuchiBaTh HU3YYCHHBIC CBOMCTBA Te€l U (bHSH‘lCCKHe SIBJICHMUA,
HCIIOJIb3YyA (I)I/ISI/ILIGCKI/IC BCINYHHBI

Brnanenune ocHOBaMH METO/IOB HAyYHOTO TIO3HAHUS C YUETOM COOITFOICHUS
mpaBujI 6€30macHoOro TpyAa: HaboieHne (PU3NIECKUX SIBJICHUMN:

YMEHHE CaMOCTOSITEIbHO COOMpPATh 3KCIEPUMEHTAIBHYIO YCTAHOBKY H3
JTAHHOTO Habopa 000pyIOBaHUS IO UHCTPYKIIUHU, ONIKCHIBATh XOJ OTBITA U
3aIlUCBIBATh €T0 PE3YJIbTAThI, POPMYIIUPOBATH BHIBOJIBI,

MPOBE/ICHUE MPSIMBIX M KOCBCHHBIX HM3MEPCHHU (PU3UYCCKUX BEITUYHH:
YMEHHE  IUIAaHUPOBaTh  W3MEPEHUs, CaMOCTOSTEIILHO  COOHMpaTh
AKCIIEPUMEHTAJIbHYI0 YCTAaHOBKY IO HHCTPYKIIMH, BBIYHCISATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH MOJTYYEHHBIE PE3YIHTATHI C YIETOM 3a/1aHHOM




MOTPEIIHOCTH PE3yJIbTaTOB U3MEPEHUN;

MPOBEJCHNUE  HECIOXKHBIX  OKCIEPUMEHTABHBIX  HCCIEIOBAHUM;
CaMOCTOSITENILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U MPOBOJIUTH
UCCJIEIOBaHKE M0 UHCTPYKIHHU, MIPEACTABIATh MOyUYEeHHbIE 3aBUCUMOCTHU
¢buznyecKkux BeIMYMH B BHUIE TaOmull # TpaduKOB, YUHUTHIBATh
MOTPEIIHOCTH, AENIaTh BBIBOJBI MO PE3YJIbTaTaM MCCIIEIOBAHUS

[TonnmaHue xapaKTepHBIX CBOMCTB (PU3NUECKUX MOJIeNell (MaTepranbHas
TOYKa, aOCONIOTHO TBEPJOE TENIO, MOJIEIH CTPOCHHS ra30B, KUAKOCTEH U
TBEPABIX TeJl, [UIaHEeTapHasi MOJIe]Ib aTOMa, HYKJIOHHAas MOJIEJIb ATOMHOTO
s/ipa) ¥ YMEHHUE MPUMEHATh UX JJI OOBsICHEHUST (PU3UIECKUX TIPOIIECCOB

YMmenne 00bACHATh PU3NYECKUE MTPOLIECCHI U CBOMCTBA TEJ, B TOM UUCIIE U
B KOHTCKCTEC CI/ITyaHI/II\/’I IMPAKTUKO-OPUCHTHPOBAHHOI'O XapaKTepa, B
YaCTHOCTHU, BBIABIIATE MPUYUMHHO-CICACTBECHHBIC CBIA3M W CTPOUTH
OOBSCHEHHE C OTOpO Ha HM3yUYCHHBIE CBOWCTBA (DM3MYECKUX SIBICHUH,
¢buznyecKue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTN

YMeHue pemaTs pacy€THbIC 3a/1a41 (Ha 0a3e 2 — 3 ypaBHEHUH ), HCTIOIb3Y s
3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PU3NUECKHE BETUYHUHBI, B YACTHOCTH,
3aMKChIBaTh KPATKOE YCJIOBHE 3aJ1a4M, BBISBISATH HEJOCTAIOLIUE JIaHHBIE,
BBIOMpPATh 3aKOHBI W (POPMYJIBI, HEOOXOAUMBIE ISl €€ pEIICHUs,
HCIIOJIb30BaTh CIIPABOYHBIE JIaHHBIE, MPOBOJIUTH PAcuéThl U OLIEHHWBATH
PEATMCTUYHOCTH MOJIYYEHHOT'0 3HAaUeHUS (PU3NYECKOM BETMYMHbI; YMEHUE
OTIPE/EIATh PAa3MEPHOCTh (PU3NUECKONW BEIMYMHBI, IOJIYYEHHOH Mpu
pEILIeHUH 3aja4n

YMeHne XxapakTepu30BaTh MPUHIMIIBI JEHCTBHS TEXHUYECKUX YCTPOUCTB,
B TOM 4HcJie OBITOBBIX MPUOOPOB, M MPOMBILIUIEHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB [0 UX OMHCAHUIO, UCIIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX
SIBJIGHUHN 1 HE0OXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH

10

YMeHHe ucnob30BaTh 3HAHUSA 0 (U3NYECKUX SBICHUSAX B IOBCEAHEBHOM
KHU3HU g oOecrieueHus: 0€30IacHOCTH MpPHU OOpalEHUH C OBITOBBIMU
npuOopaMu M TEXHUYECKHMMH YCTPOICTBaMH, COXpPaHEHMs 3/10pPOBbs U
COOJIOIEHNS HOPM 3KOJIOTHYECKOTO TOBEJICHHS B OKpY’KaloIeil cpere;
MOHMMAaHUE HEOOXOIUMOCTH MPUMEHEHUS JOCTWKEHUN (QU3UKH U
TEXHOJIOTHH JJIsl palMOHAJILHOTO MIPUPOI0NOIB30BaHUS

11

OnpIT moucka, mpeoOpa3oBaHUs W MPEICTaBICHUS HHPOPMALUU
(GU3NUeCKOr0  COIEpKaHWsl C  HCIOJB30BaHMEM  HMH(DOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHI; yMEHHE OLIEHHBATh JOCTOBEPHOCTH
MOJy4eHHOW WH(GOpPMAaMM HA OCHOBE HMCIONIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHHUE HCIOIb30BaTh MPU BHINOIHEHUU
y4eOHBIX 33JaHUN HAYYHO-NOMYJISIPHYIO JIUTEPATypy (PU3NYECKOTO
COJIep’KaHusl, CIPaBOYHbIE Marepualbl, pecypcbl cetu HHTepHeT;
BJIa/ieHHe 0a30BbIMHM HaBbIKaMU MPe00pa3oBaHUs MHPOPMALIUN U3 OJHOU
3HaKOBOM CHCTEMbl B JpYyIyl; YMEHHE CO3/1aBaTb COOCTBEHHBIE
IIMCbMEHHBbIE M YCTHBIE COOOLICHMS HAa OCHOBE MH(OpManuu u3




HECKOJIBKNX 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

Macca. IInotHOoCTh BemecTa. @opmya i BBIYUCIECHUS TUIOTHOCTH:

m
1.7 ==
P=7

1.8 | Cuna — BekTopHas puznueckas BenuunHa. CroxxeHue cui

1.9 | SBnenue unepuuu. [lepBorit 3axkon HproToHa
Bropoii 3akoH HeroToHa:

1.1 F=m.d

0 CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TEJla U BEKTOpPA CUJIbI, IEHCTBYIOIIEH Ha
TEJ0
Bzaumopeinicteue ten. Tpernii 3akoH HeroToHa:

1

Tpenue mokoss U TpeHUE CKoNbxeHus. dDopmyna aisg BBIUUCICHUS MOIYJS CHUIIBI
TPEHUS CKOJIbKECHUS:

1.1

: F_=u-N

2 I
Hedopmarus tena. Yopyrue u Heynpyrue nedopmaiuu. 3akoH ynpyroi aedopmamuu
(3akoH ['yka):

1.1 ;

F=k-Al

3
Bcemupnoe tarorenue. 3akOH BCEMUPHOTO TATOTEHUSI:

1.1

my -1,

R




Cwuia TspKecTd. Y CKOpeHHe CBOOOHOTO TTaICHHMS.
®dopmyrta 17151 BRIYUCICHHSI CHIIBI TSDKECTH BOJIM3HM MoBepxHOCTH 3emiu: F = mg.

JBmwxenue minanet Bokpyr Connna. [lepBas kocmudeckasi ckopocts. HeBecoMocTs u

neperpys3ku

1.1

Nmiynse Tena — BekTopHas ¢pu3ndecKkast BeITudnHa.
pP=mo

I/IMHy.]'IBC cuctemsl Tea. U3MeHeHue HMITYJIbCA. I/IMHy.]'ILC CHJIBI

1.1

3aKkoH COXpaHCHUA NMITYJIbCa JJIA SaMKHYTOﬁ CHCTEMBI TCII:
Pp=myUy +m, U, =const

PeakTuBHOE IBHKEHHE

1.1

Mexanunueckas padota. @opmyria 11t BHIYUCICHHS paOOThI CHJIBI:

A=Fsoosct

MexaHnyeckast MOIITHOCTD:

1.1

Kunernyeckas 1 noTeHuManbHas 3Heprust. @opmyiia A1 BBIYUCICHUS
KMHETUYECKOU DHEPIUHU:

2
Teopema o kuHeTHUECKOU dHEprun. PopmyIa i BBIYUCICHNS TOTCHIIMAIIBHON
SHEPTUH TeJa, MOJHATOIO
HaJ 3eMIEH:

E _ =meh
F o=

1.1

Mexaanueckast OHCPI'UA:
E=E;+E,

3aKOH COXpaHEHMsI MEXaHNYECKON FHeprun. PopMyia A 3aKOHA COXPAHEHUs
MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUS: E = const.
IIpeBpamieHrne MEXaHUYECKOW SHEPTUU IIPY HAJTUYUU CUJIBI TPEHHUS.

1.2

[IpocTble MexaHU3MBI. «30JI0TOE NPABUIIO» MEXAHUKHU.
Preruar. MomeHnT cuiisl: M - Fl.
VYcnoBue paBHOBECHS pbluara:

M +M, +..=0

[MoxBrxHBIN 1 HenoABWXKHBINA 010ku. KIT/I mpocThIX MeXaHU3MOB,




n= Anonesas
‘{EIIHEECE:E&H

[aBienue TBEpIOTO TENA.
dopmya s BBIYMCIICHMS 1aBJICHHs TBEPIOIO Tena:

p= F
-
1.2 JlaBieHue ra3a. ATMOC(EpHOE IaBICHHE.
1 I'mapocraruyeckoe JaBIC€HUE BHYTPHU KUJIKOCTH.
@dopMyia 11 BBIYUCIICHUS] 1aBJICHUs BHYTPH KUAKOCTH:
P=pg+Puy,
1.2 .
5 3axoH [lackans. 'mapaBandeckuii mpecc
3akoH Apxumena. Dopmyiia ajist onpeesieHus BBITAIKUBAIOIIEH CHIIBI, JEHCTBYIOLIEH
12 Ha TeJIO, NOTPYKEHHOE B KUIKOCTD WM ras:
3 F Arm. =PE v
VYcnosue miaBanus Tena. [InaBanue cy0B ¥ BO3AyXOIUIaBaHUE
Mexanndeckue koyieOaHus. AMIUITUTY/IA, IEPUO U YacToTa Kojiebanui. dopmyra,
1.2 CBSA3BIBAIOIIas YaCTOTY U IIEPUON KOJICOaHMUIt:
4 _— 1
T
1.2 | MaremaTtuueckuii M MPYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruum npu
5 K0J1e0aTEeIbHOM JIBU’KEHUU
1.2
6 3aryxatomue Konedanus. Boinyxnennsie konedanus. Pezonanc
Mexannueckue BoJIHBL. [IpoponbpHble M TomepeyHble BOJHBL. JlJIMHA BOJHBI M
1.2 | CKOpOCTb paclpOCTPAHEHHs BOJIHBI:
7 L=v-T
1.2 | 3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa)k€eHHWE 3BYKOBOM BOJIHBI HA IPaHULE JBYX
8 cpen. MHOpa3ByK U yIbTpa3ByK
IIpaxmuueckue pabomol
W3mepenne cpenHedl IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBL; KECTKOCTH
| | TPYXKHHBL KodduIMeHTa TpPEeHUs CKOJBXKEHHUS; pabOThl CHUIIBI TPEHUS, CHIIBI
é YOPYTOCTH; CpeIHEeHl CKOpOCTH [BIKEHHS Opycka MO HAaKJIOHHOW IIJIOCKOCTH;

YCKOPCHUA 6pyc1<a Inpu IABHIXCHHUH I10 HaKJIOHHOM IIOCKOCTH; 4aCTOThI U IIEpHUOaA
KOJIEOAHHH MaTeMaTUYEeCKOro MasATHUKA, HYaCTOTbl U TI€pUOJdA KoJIeOaHUHI
IMPY>XUHHOI'O MasgTHHKA, MOMCHTA CHJIbI, HeﬁCTBYIOHJCFO Ha pbI4yar; pa6OTBI CHJIBI




YOPYTOCTH MPHU MOABEME Ipy3a C MMOMOIIBI0 HEMOJIBUKHOIO 0JIOKa; pabOThI CHIIBI
YOPYTOCTH MPHU MOAbEME I'py3a C MOMOILBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBON CHJIBI OT 00bEMa MOTPYKEHHOW 4YacTH
Tela U OT IJIOTHOCTU UAKOCTH; HE3aBUCUMOCTH BBITAIKHBAIOUIEH CHUJIBI OT MacChl
Tena; CUJIbl TPEHHUS CKOJNBXKEHHUS OT CHJIbl HOPMAJIBHOTO JaBlieHUS M OT poja
MOBEPXHOCTH; CHJIbI YIIPYTOCTH, BOSHHUKAIOIIEH B MPYKUHE, OT CTENEHH ehopMaluu
MPYKUHBI; YCKOPEHHUs: OpyCKa OT yria HakJOHAa HaIlpaBJISIONIEH; nepruo/a (4acToThl)
KoJIeOaHUN HUTSHOTO MasTHHKA OT AJUHBI HUTH; MEepuoa KoieOaHui Mpy>KUHHOTO
MasTHHKA OT MAacChl Ipy3a U KECTKOCTU NMPY>KUHBI; UCCIIEIOBAHUE HE3aBUCUMOCTH
nepuoAa KojeOGaHWW HUTSHOTO MasTHUKAa OT Macchl rpysa. I[IpoBepka ycroBus
paBHOBECHS pblyara

1.3

Qu3suueckue a61eHUs 8 Npupode. IPUMEPHI ABIXKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B
YKUBOM U HEXKUBOU MPHUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, PUITUBBI
U OTIUBBI, [BUKeHHE MaHeT CONIHEYHOW CHUCTEMbI, PEAKTUBHOE IBUKEHHE JKHUBBIX
OpPTaHU3MOB, pbIUark B TeJe 4YeI0BeKa, BIUSIHHE aTMOC(HEPHOTro aBICHHS Ha KUBOM
OpraHW3M, IUIaBaHUE pbIO, BOCHPUATHE 3BYKOB J>KMBOTHBIMHU, 3EMIIETPSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMHU, 3XO0

1.3

Texnuueckue ycmpoticmea: CHUAOMETP, JIATYUKU IIOJIOKEHHS, PACCTOSIHUS M
YCKOPEHHUs, [MHAMOMETp, MOJIIMIIHUKY, pAaKeTbl, pblYyar, MOJABWKHBIA U
HEMOJABWKHBIA OJIOKM, HAaKJIOHHAs IUIOCKOCTb, IPOCTbIE MEXaHU3MBbl B OBITY,
cooOLIaIuecs: COoCyAbl, YCTPOWCTBO BOJONPOBOAA, THIPABIMUYECKUI Ipecc,
MaHOMETp, OapoMeTp, BbICOTOMEp, MOPIIHEBOM HACOC, apeoMeTp, 3XOJoT,
UCTIOJIb30BAaHUE YJIBTPA3BYKa B OBITY M TEXHUKE

TEIIIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIOKEHHUS MOHGKYJISIpHO-KHHeTI/I‘IGCKOﬁ TCOPHUU CTPOCHHUA BCHICCTBA.
Mopnenu  TBEpAOro, IKUAKOTO M razoo0pa3HOr0  COCTOSIHMM  BeIlecTBa.
Kpucrannnueckue u amopgHsie Tena

2.2

JIBmkenune yactull BemecTBa. CBsA3b CKOPOCTH ABIDKEHHS YaCTHI C TEMIIEPATYPOH.
BpoyHoBckoe nBmxenue, auddysus

23

CMaynBaHue 1 KalmUJIJIAPHBIC ABJICHUA

24

Temnosoe PaCIIUPCHUC U CIKATHUC

2.5

TennmoBoe paBHOBECHE

2.6

Buyrpennss sneprus. Pabota u rensonepenaya Kak CiocoObl U3MEHEHUS! BHYTPEHHEN
DSHEPIUH

2.7

BI/IIU:I TCILIONICpCAaYn: TCIIOMPOBOJHOCTh, KOHBCKI WA, U3JTYUYCHHUC

2.8

HaneBaHI/IC 1 OXJIaXACHUC TCII. KomndecTBO TEIIOTHI. VY aenbHas TEII0EMKOCTD:

Q=cmlt,—1)

2.9

3aKOH COXpaHEHUs SHEPTUH B TEILIOBBIX Ipolieccax. Y paBHEHUE TEIUIOBOro OanaHca:

O +0, +..=0

2.1

Wcnapenue n konaeHcanus. MI3MeHeHne BHYTPEHHEN SHEPTUU B TPOIIECCE UCTTAPEHUS




1 KoHAeHcauu. Kunenue sxuakoctu. Y nenpHas TerioTa napoodpasoBanus: L = O/m

2i1 BriaxxHOCTB BO31yXa
ITnaBnenue u kpuctammsanus. Vi3sMeHeHne BHYTPEHHEN SHEPTUM MIPU IUIABJIECHUU U
21 KpUCTAJUIM3ALMH. Y IeNIbHAs TEIUIOTAa IJIaBICHHUS:
2 - ¥
I
2.1 BHyTpeHHss 5HEprus CropaHus TOILIUBA. Y IebHAs TEIUIOTA CTOPAHUS TOILIUBA: ¢ =
3 O/m
2.1 .
4 [Tpunuumne! padote! TemnoBbix Asurareneil. KIIJ| TemnoBoro nurarens
Ilpaxmuueckue pabomwi
N3Mepenne yIenpHOW TEIUIOEMKOCTH METAUIMYECKOTO UWJIMHIPA; KOJIMYECTBA
TETUTIOTHI, TIOJYYSHHOTO BO/IOM KOMHATHOM Temreparypbl (PUKCHpPOBaHHON MacChl, B
2.1 KOTOPYIO OIyILEH HarpeThlii HWIMHJIP; KOJUYECTBA TEIUIOThI, OTJAHHOTO HarpeThiM
5 LWJIMHIPOM, I10CJIE OIYCKaHUs €ro B BOAY KOMHATHOM TeMIIEpaTypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3/lyXa; YJEJIbHOH TEIUIOTHI IU1aBiieHus Jbaa. VccnenoBanue n3aMeHeHus
TEMIEPAaTypbl BOJAbI MpPH Pa3JIMYHBIX YCIOBUSX; SBJICHUS TEIJIOOOMEHa Mpu
CMELIMBAHUU XOJIOAHOW U ropsiuei BOJBL; IIpoLiecca UCTIapEHUS
21 Qusuueckue A6leHUs 6 Npupooe. TIOBEPXHOCTHOE HATSHKEHHE W KalWUISPHBIC
é ABJICHUS B NPUPOJE, KPUCTAUIl B npupone, uiznyueHue CoiHIA, 3amep3aHue
BOJIOEMOB, MOPCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa
21 T exuuuecxuf yempoticmeéa:  KalnWUISApbl, NPUMEPbl HCIIOJIB30BAHUSA KPUCTAIJIOB,
7 KUJAKOCTHBIM TEPMOMETP, NaTUUK TEMIIEPATYPbl, TEPMOC, CUCTEMA OTOIIJIEHUS IOMOB,
TUTPOMETPBI, IICUXPOMETP, NapoBas TypOMHA, IBUTraTEIb BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAT'HUTHBLIE ABJIEHUA
3.1 OnekTpusanus Teil. J[Ba Buaa 3JIeKTpUYECKUX 3apsioB
3.2 | BsaumopelicTBue 3apsKeHHBIX Tell. 3akoH KynoHa
3.3 | 3akoH coxpaHEHUs 3JIEKTPUUECKOI0 3apsaa
34 Onektpuueckoe mnone. Hanpsok€HHOCTh  3nekTpuyeckoro  nons.  IpunHimun
' CYIIEPIIO3UIIMH IEKTPUUYECKUX TOJIel (Ha Ka4eCTBEHHOM YPOBHE)
15 Hocurenu »snekTpuyeckux 3apanoB. JleWcTBHE  JJIEKTPUYECKOrO TMOJS  Ha
' 3JIeKTpUYeCcKue 3apsAibl. [[pOBOAHUKH U JUAIIEKTPUKU
[TocTostHHBIN AyeKTpUUeCcKuil TOK. JlelcTBus snmekTpuyeckoro Toka. Cuima TOKa.
3.6 | Hampsoxenue.
I=qt,U=A4/4
37 DNEKTPUUECKOE COIIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE COIPOTUBIICHUE:
' R =pl/S
3.8 | 3akon Oma ans ydacTtka snekTpudeckoit uenu: / = U/R
3.9 | IlocnenoBarenbHOE COEIMHEHUE TPOBOIHUKOB:




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

HapaJIJIeJIBHOe COCAMHCHHEC MMPOBOJHUKOB PABHOI'O COIIPOTUBJICHU:
2 .

U =UyI=1I+I;R=

CMenaHHbBIE COCAUHCHUS ITPOBOAHUKOB

3(')1 PaboTa u MontHOCTH 35ekTpuueckoro Toka. 4 = Ult, P = Ul

31 3akon J[xoyns — Jlenma:

1 | O=I"-R-

3.1 OnbiT OpcTena. MarHuTHOE MoJie IPSIMOTO IPOBOJHUKA C TOKOM. JINHMM MarHUTHON

2 WHIYKIUU

3.1 .

3 MarauTHoe 1oJjie OCTOSHHOrO MarHuTa. BzaumoielicTBue NOCTOSIHHBIX MarHUTOB

3.1 .

4 JleiicTBME MarHUTHOI'O NOJISL HA IPOBOJIHUK C TOKOM

3.1 .

5 OnbiTel @apases. SBnenue snekrpoMarHuTHON MHAYKIMU. [IpaBuno Jlenna
Ilpakmuueckue pabomol
M3MepeHue 31eKTpHUecKoro COpOTUBIIEHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUYECKOTO
TOKa; pabOThI 3JIEKTPUUECKOTO TOKA.
HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, BOSHUKAIOLIETO B MIPOBOJAHUKE (PE3UCTOPHI,

3.1 | nammnouka), OT HaNpsKEHUS Ha KOHIIAX IPOBOIHHUKA; 3aBUCUMOCTH COIIPOTUBIIEHHS OT

6 JUIMHBl TPOBOJHHUKA, IUIOIIAJM €r0 IIONEPEYHOr0 CEYEHUS M YACIBHOTO
COIPOTHBJIICHUS.
ITpoBepka mnpaBuia I 3JIEKTPUUECKOrO HANPSDIKEHHUS IPU IOCIEN0BATEIBHOM
COCIMHEHUHN TIPOBOJHHUKOB; TMpaBuia M CWIbl DJIEKTPUYECKOTO TOKa IpH
[apajuIeJIbHOM COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JIAMIIOUKA)

31 Qusuueckue AGNeHUs 6 npupooe: DIEKTPUUYECKHE sBIEHHs B arMocdepe,

& 3JIEKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE 1oJIe 3eMJIH, peld moocoB, poib
MarHMTHOTO MOJIS IS )KU3HU Ha 3eMJle, OJISIPHOE CUSHHE
Texnuueckue ycmpoucmea: 3J1EKTPOCKOII, aMIIEPMETpP, BOJILTMETP, PEOCTaT, CUETUUK

3.1 | DIeKTpUYECKOM HHEPIUHu, SJIEKTPOOCBETHTEIbHbIE INPUOOPBI, HarpeBaTeIbHbIC

8 NEKTPONIPUOOPH!  (IPUMEPHI), AIIEKTPUUYECKHE IPEIOXPAHUTENH, SJIEKTPOMArHUT,
3JIEKTPOBUraTeNb OCTOSHHOIO TOKA, TEHEPATOpP MOCTOSIHHOTO TOKa

3.1

9 OneKkTpoMarHuTHbIe BOJHBI. [1Ikana 37eKTpOMarHUTHBIX BOJIH

3.2

JlyueBas monenb cBera. [IpsamosiMHETHOE pacCIpOCTPAHEHNE CBETA




3.2

3akoH oTpaxeHus cera. [lnockoe 3epkaiio

1
3.2
) [Tpenomiienue cBeTa. 3aKOH MPEIOMIICHUS CBETA
3.2
3 Hucnepcus ceera
3.2 | Jlunza. Xon nmydeit B mun3e. DOKyCHOE pacCTOssHUE JTMH3BL. ONTHYECKask CUIa JTMH3BI:
4 D=1/F
3.2
5 ['ma3 kak ontudeckas cucrema. ONTUyecKue mpruodopbl
IIpakxmuueckue pabomol
W3mepenre OnTHYECKON CHIIBI COOMparomieil JHUH3BI, (DOKYCHOTO PACCTOSHHS
19 cobuparomei TUH3bI (IT0 CBOMCTBY PaBEHCTBA pa3MEpOB MpeaMeTa U H300paKeHUs,
é KOT'J1a IPeIMET PacIoJIoKeH B ABOMHOM (OKyce), oKa3aTess MpeIoMIIeHHsI CTEKIa.
HccnenoBanue cBOiicTBa M300paxeHUs, OJYUYEHHOTO C IOMOIIBIO COOMparomIei
JIMH3BL, U3MEHEHUS (DOKYCHOT'O PACCTOSIHUS IBYX CIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJja
MPETOMIICHUS] CBETOBOTI'O JIyda OT yIJia aJIeHUs Ha TPaHUIIe «BO3IYX — CTEKIIO»
3.2 Qusuueckue aenrenus 8 npupode. 3atmerus Comana u JIyHsl, BeTa TeN, ONTUYECKHAEC
7 sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.2 .
Texnuueckue ycmpoiicmea. 09KH, IEPUCKOII, POTOAIIAPAT, ONTUIECKHE CBETOBOIBI
4 KBAHTOBBGIE ABJIEHUA
41 PagmoaktuBHOoCTh. Anb(da-, Oera-, ramma-uznyueHusi. Peakuuu anbda-u Oera-
pacmajna
4.2 | OmsiTel Pezepdopaa o paccessauto anbha-gactuil. [Lranerapuas Moaenp atoma
4.3 | Cocra aromHoro sapa. Mzotormnsl
4.4 | Ilepuox nonypacraja aTOMHBIX SITIEP
4.5 | SlnepHbie peakiuu. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MAaCCOBOTO YHCET
Qu3suueckue A61eHUsA 8 NpUpooe: eCTECTBEHHBIN paJuoaKTUBHBINA (POH, KOCMUYECKHE
4.6 | Iny4u, paAHMOAKTUBHOE U3ITy4YE€HHE IPUPOIHBIX MUHEPAJIOB, AEMCTBUE PaIUOAKTUBHBIX
U3ITyYeHUI Ha OpraHu3M YelloBeKa
47 Texnuueckue ycmpoticmeéa: CIEKTPOCKOIN, WHIAMBUAYAIbHBIA JI03UMETp, Kamepa

BI/IHBCOHa, AACpHasd DOHECPreTUuKa




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VI YYHEHUKA

1. ®usuka. 7 knace / [leppimkua A.B., O01ecTBo ¢ OrpaHUuYeHHON
OoTBETCTBEHHOCTHIO «[[PODAY; AkiimonepHoe o61iecTBo «31aTenbeTBO
«IIpocsemienue».

2. ®usuka. 8 knacc / [epeimkun A.B., O61ecTBO ¢ orpaHUYeHHON
0oTBeTCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiectBo «M31aTenbcTBO
«IIpocseuienue».

3. ®usuka. 9 knacc / [leppimkua A.B., OO1ecTBO ¢ OrpaHMYEeHHON
0oTBeTCTBEHHOCTHIO «JIPODAY; AkiinoHneproe obiectBo «31aTenbcTBO
«IIpocsemienue».

METOINYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
1. ITporpammbl OCHOBHOTO 00111€T0 00pazoBanus. duszuka. 7-9 kiaacchl (aBTOPHI:

A.B.Ileppimikun, H.B.®unonosuy, E.M.I'yTHUK)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Enunoe conepxkanue o61ero oopasoBanus. MeTonuueckue MaTepualbl.

(https://content.edsoo.ru /)

2. IHOC Mos mikona (https://myschool.edu.ru /).
3. bubmuoteka [{OK ( https://mounypoxu.pdy/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

JEMOBEPCHUHU OHEHOYHbBIX MATEUPAJIOB
Hrorosasi konTpobHast padoTa no ¢pusnke 3a Kypc 7 Kiaacca

Ilepeas uacmo

K xascoomy 3aoanuro 1-12 npedcmasneno 4 omeema, uz komopwix moavko 1 npasunvhwiii. Homep
9Mmo2o omeema sanuwiume 6 OaHKe OMeemos.

1. YTo U3 MpUIHCIEHHOTO OTHOCUTCS K (PU3HYECKUM TTprOopam?
1) renedon 2) nupdysus
3) MeH3ypka 4) mackaib

2. YT0 U3 NepeuncIeHHOr0 ABISeTC GU3NUECKOMY SIBICHUIO?

1) macca 2)
MEH3ypKa

3) uneprus 4)
Hproron

3. Yro sBagEeTCS OCHOBHOM €IUHMIIEN CUIILI B
Mexnynaponnoii cucreme enunui (CH)?

1) rpamm 2)
Hproron
3) Bart 4) meTp

4. 3anumuTe pe3yapTaT U3MEpPEeHUs aTMOC(HEPHOTO AaBICHUS C TOMOIIBI0 OapoMeTpa-aHepounia
(CM. pUCYHOK), YUUTBIBasi, YTO MOTPEIIHOCTh U3MEPEHUS PaBHA [TOJIOBUHE IIEHbI AETICHUS.

1) 755 mMM. pT. CT.

2) (755 £0,5) mm. pt. cT

3) (756 £ 0,5) MMm. pT. CT

4) (755 = 1,0) mm. pT. cT

5. Benocumneauct ABUXKETCS CO CKOPOCTHIO 8 KM/4. Kakoil myTh OH MPOXOAMT 3a 45 MUHYT.
1) 21,6 km 2) 6 kM

3) 360 xm 4) 100 xm

6. [Ipu HarpeBaHUM METAJUTMYECKOTO MIAPHKA!

1) ymeHbI1aeTcst 00beM €ro MOJIEKYI

2) yBenuuuBaeTcs 00beM €ro MOJIEKY

3) yMEHBIIAETCS CPEIHEE PACCTOSIHUE MEXKITY MOJIEKYJIAMU IIapUKa



4) YBCIIMUUBACTCA CPEAHCC PACCTOAHNUEC MCIKAY MOJICKYJIaMHU IIIapuKa

7. O6beM Tena paseH 3,5 cM’. Teno COCTOUT U3 BEMECTBA IIOTHOCTHIO 2,7 r/cM®. Kakosa macca
9TOrO Tena?

10r 2)9,45r

3)1.3r 4)13r

8. Ompenenure cuity, ¢ KOTOPOH TEJIO MAacCOM 8 KI' IEUCTBYET HA TOBEPXHOCTh 3€MJIU.
1) 8H 2) 8 kr

3)SOH 4) 80 kxr

9. banka BeIcOTOM 50 cM HamosHeHa Booi. Onpenenurs qapieHne Ha 1 cm? qHa GaHKH.
1) 500000 I1a 2) 5000 ITa

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

10. Tpu Tena oAMHAKOBON MaccChl MOJIHOCTBIO MOIPY>KEHBI B TPU pa3iIMuHble )KUAKOCTH. [lepBas
KUIKOCTh — OCH3HMH; BTOpas — Ma3yT; TPEThs — M. B Kakoil XKMAKOCTH Ha TENIO JEHCTBYET
Oonbinas apxumenaoBa cuna?

1) B OeH3uHe, 2) B BOJE;

3) B MazyTe; 4) B Mmegie.

11. Mensiercs 11 00beM PE3MHOBOTO IIAPHKA MIPH €T0 ToabeMe?

1) MeHbIIIe, YeM Ha IOBEPXHOCTH 3eMIIH; 2) 6omblie, YeM y TTOBEPXHOCTH 3eMIIH;
3) Takoe ke, KaK y MOBEPXHOCTH 3eMIIH; 4) HEBO3MO>KHO OTBETHUTb.

12. Ha Teno aeiictBytoT a8e cuibl. Kyna HanmpaBieHa 1 ueMy paBHa paBHOJICUCTBYIOIIAS 3TUX
cui?

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

3) 20 xH BmpaBo 4) 20 xH BneBo

Bmopas uacmo

Omeemom Kk Kadxcoomy uz zaoanuti 13-14 6yoem nexomopas nociedosamenvHocms yugp. B
OnanKe 3anuuume HyJ’CHYIO NOCIe008AMENbHOCHb YUDP — HOMePA BblOPAHHBIX OMEEMO8.



13. YcraHOBUTE COOTBETCTBUE MEKAY (PU3NISCKUMH BEIMYMHAMHU M IPUOOPAMHE 1T H3MEPEHHUSI
3TUX BEJIMYHH: K KQKIOMY JJIEMEHTY EPBOTO CTOJIOA MOAOEPHUTE COOTBETCTBYIONIHI SJIEMEHT
U3 BTOPOTO CTOJOIA.

OU3NYECKAS BEJIMYNHA I[TPUBOP

A) atmoc(epHoe 1aBiieHne 1) manometp

b) Temnepatypa Bo3ayxa 2) TepMOMETP

B) BnaxxHoCcTh BO31yXa 3) KaJlopuMeTp

4) 6bapomeTp-aHEePOU 4) 6bapomeTp-aHepOU

5) rurpometp

14. YcTaHOBHTE COOTBETCTBHE MCKOY (1)I/ISI/ILIGCKI/IMI/I BCIIMYMHAMU U €AUWHUIAMHU UX U3MCPCHUS.

K kax1o#i mo3uimu nepBoro CTojodna BEIOEPUTE COOTBETCTBYIOIY IO UMDY U3 BTOPOTO
cTo01a.

OUBNYECKAA BEJIMUMHA EJIMHUIA U3MEPEHUA

A) XKeCTKOCTb 1) kmtorpamm (1 xr)
b) MomeHT cuibl 2) vproToH (1 H)
B) Bec 3) aptoror-MeTp (1 H - M)

4) nptotoH Ha MeTp (1 H/m)

5) mxoynb (1 JIx)

Tpemovsa uacmo

s 3a0anus 15 neobxooumo 3anucams noiHoe peulenue 8 6aanKe 0meemos, KOmopoe 8Kuouaem
3anucs Kamko2o ycuosus 3adayu (/lano); pucyHox ¢ paccmano8Koll CUll, Oeticmaylowux Ha meno,
3anuceb opmyn, npuMeHeHue KOmopwvix HeoOX00UMO U OOCMAMOYHO ONisl peuleHus 3a0adu, a
maxoice Mamemamuyeckue npeodpas08aHus u paciemol, NPUSOOAUUe K YUCIO80M) OMBEN) .

15. U3 Boabl ¢ rimyOuHbI 13 M HOJHUMAIOT paBHOMEPHO 10 MOBEPXHOCTH MPaMOPHYIO Oaliky
JITMHOM 2 M, mmpuHo# 70 cM u BeicoTOM 15 cM, 3a 15 munyT. Halitu: 1) cuny Apxumena,
JNENCTBYIOIYIO Ha OanKy; 2) cuily, HEOOXOAUMYIO [Tl MogbeMa Oanku; 3) paboTy, KOTOPYIO
HEO0XOIMMO COBEPILUTH I10 MOABEMY 0aJKH; 4) MOIIIHOCTH TPH ITOABEME.



/leMoBepcHsi HTOTOBOI KOHTPOJIbHOM padoThl 0 pusnke

8 ki1acca

1. BoasHoii nap konaeHcupyercs. [lornoniaercst uiam BeIACISAETCS IPU 3TOM SHEPrusi?

A. Tlormomaercd. b. Brinensiercsa. B. He nmormomaercs u He Beiaenserca. I'. Moxert
MOTJIOIIATHCS, @ MOXKET BBIICTSATHCS.
2. Kakum ciocobom ocyiecTBisieTcs nepenada saepruu ot CosHia k 3emie?

A. TennonpoBogHocthto. b. U3myuenuem. B. Konseknueil. I'. Paboroii.
3. Kak u3mMeHHTCsS CKOPOCTh UCHAPEHUs )KUIKOCTH MPH MOBBIIICHUN €€ TeMIIepaTyphl, €Clin
OCTaJbHBIC YCIOBUS OCTAHYTCS 0€3 M3MEHEHUs?

A. YBennuutca. b. Ymenbmurcs. B. Octanercs HeusmeHHOH. ['. MokeT yBeIM4uThCA, a
MOET YMEHBIIIUTHCS.

4. Kakoe KOJU4YeCTBO TEIUIOTHI BBIJCIHUTCS MPHU MTOJTHOM CTOPaHUU CyXuX ApoB Maccoi 20 kr? (
YaenbHas TerioTa cropanus cyxux apos 1- 107 x/kr.) A. 2- 10-6 [Ix. b. 5- 105 [{x. B. 107
k. . 2- 108 JIxk.

5. Tpu tena 1,2,3 obnanatot 3apsaaamu. Kakue u3 Hux npursarusarores 1 2 mexy coboit? A. 3
nl,3u2,1u2.b. Tomeko 1 u2,1u3.B.Tompko2u3,1u2.31". Tompko3u2,3ul.
6.Cuiia ToKa B crivpaiiu aiekTpudeckoi gammnsl 0,5 A, HanpskeHue Ha ee KoHlax 2 B. Uemy
paBHO comnpotuieHue cnupanu? A. 0,25 Om. b. 0,5 Om. B. 1 Om. T'. 4 Om.

7. llpu nanpsioxenuu 4,5 B cuna Toka B anekTpuueckoit gamie 0,5 A. Onpenenure MOIIHOCTb,
noTpebasemyto gammoii. A. 0,5 Bt. b. 2,25 Bt. B. 4 Br. 1.4,5 BT. 1

8. B anexTpuyeckyto 1enb BKIOYEHBI YeThIpe Jamiibl. Kakue u3 HUX BKIIOYEHBI MapaliebHO?
Cwm. puc. A. Toabko namnsbl 2 1 3. b. Tonapko nammnsl 1 1 4. 4 B. Jlamner 1,213 . T'. Bee
4eThIpe Jamibl. 2 3

9. Jloka3aTenbCTBOM KaKOTO 3aKOHA SIBJIsIETCS 00pa30BaHUE TEHU 7
A. 3aKoHa IpeJIOMJIEHUS CBETA.
b. 3akoHa oTpaxkeHus cBera.
B. 3akoHa npsMOJIMHEMHOTO paclipoCTPaHEHHUS CBETA.

I' . Bcex Tpex 3aKOHOB.

10.YenoBek, CTOSIBIIMIA TIPSIMO TIEPE]T 3epKaioM, mpudim3uiics kK Hemy Ha 20 cm . Hackonbko
OH MPUOIU3UIICS K CBOEMY H300pakeHnI0?
A.Ha 20 cMm. b. Ha 10 cM. B.Ha 40 cm. I'. PaccTosiHMe HE U3MEHUIIOCK.

11.Y aenpHas TeruioTa miaBineHus cBuHna 22,6 kJx/kr. Kakoii MOIITHOCTH HYXEH HarpeBareib
JUIst paciuiaBieHus 3a 10 MUH 6 KT CBUHIIA, HATPETOIO J0 TEMIIEPATYyphl IJIaBICHUS?
A. 81360 xBr. 5.13560 Bt. B. 13,56 Bt. I'. 226 Br.

12. Onpenenure cuily TOKa, IPOXOASILErO MO CTalbHOMY NpoBoay JyiMHOM 100 M 1 ceueHuem
0,5 mM2 , mpu HanpsokeHUU68 B. Y nenpHoe conporuBienue cranu 0,15 Om- Mmm2 /M.

A.0,68 A.b.100A.B.2,27A.T.0,44 A.

13. Ha pucyHKke noka3aH X0J1 1y4ya OTHOCUTEIBHO IJIaBHOM ONTHUYECKOW OCH JIMH3BI.
Omnpenenure NOCTPOSHUEM TIOJIOKEHUE JIMH3HI U €€ IIEHTPA , a TakKe POKycoB JIMH3BL. CM. puc.
14. YyacTok 11enu COCTOUT U3 TpeX MOCIEI0BATEIBHO COeIMHEHHBIX pe3ucTopoB: R1 =20 Owm,
R2 =25 Owm, R3 =30 OM. Haueptute cxeMy 3TOro y4acTka u ONpeeIUTe HANPS>KEHUE Ha
KOHI[aX Ka)KJ0T0 U3 COMPOTHUBIICHUMN, €CIIM U3BECTHO, YTO K KOHI[AM BCETO Y4acTKa MPUI0KEHO
Hanpspkenue 150 B.

15. B anexrpudeckuii yaitHuk ObuT HaUT 1 1 Boabl ipu Temmneparype 20 °C. [Ipu BKIroueHUH
YyailHUKa B ceTh ¢ HanpspkeHneM 220 B cuia Toka B €ro HarpeBaTeIbHOM dJieMeHTe Obuta 2 A.
Uepes 10 munyT Temrnepatypa Bojibl B yaiiHuke nossicriiack A0 70 °C. Kakos KII/] vaiinuka
Kak HarpeBatess BoAbl? Y aenbHast TerioeMKkocTh Bosl 4200 [Ix/kr- °C.
+ Umoeosas konmponvhas paboma cocmoum u3z 15 3a0anuti mpex ypoeHeul CIONCHOCMIL:



A, B, C. YpoBenb A — 6a30BbIii yposeHb ( 10 3aganuit). K kaxmaomMy 3a1aHUI0 3TOTO YPOBHS
JaHbl 4 BapuaHTa OTBETA, TOJIKO OJIMH U3 HUX BEpHBIA. YpoBeHb B — Gosnee cioxHbIi (2
3ajanus). Kaxxaoe 3aanue 3Toro ypoBHs TpeOyeT KpaTKOTo OTBETA U JUIsl IEPBBIX JIBYX JaHBI
BapHaHTHI OTBETA, OJJUH U3 KOTOPHIX BEpHBIA. YpoBeHb C — MOBBILIEHHON CI0XKHOCTH ( 3
3aJIaHusA).

[Ipu BEIMOTHEHUH 3a/TaHUI 3TOTO YPOBHS TpeOyeTcs 1aTh pa3BepHyTOE penienne. Ha
BBINOJIHEHHE Pa0OThI OTBOAMUTCS 2 Yaca.

Kpurepun oneHkn OTBETOB.

3a Kax/10€ MPaBUIILHO BBIIIOJHEHHOE 33ajaHie 4acTH A Hauucisgercs 1 6amn. 3a kaxoe
MIPABUJIbHO BBIMIOJIHEHHOE 3a/laHue YacTu B HauucseTcs 2 6amia, eciiv BhIIOJIHEHO 2/3
3aJ]aHKA, TO Hauucisercs 1 Gam.

Yactp C cocTOUT U3 ABYX 33/a4, OLIEHUBAHUE KaXKI0H U3 KOTOPBIX OCYLIECTBIISIETCS I10
clenyromuM Kputepusm. Kputepun onieHku oTBeTa K 3aganuto yactu C bamn
[IpuBeneHo NoIHOE NIPAaBUIILHOE PEIIeHKE, BKIIOYAIOIIEe CIeyIOIINE SJIeMEHTHI:

% BepHo 3anucansl (popMyJIbl, BeIpakaroliyue GU3NIECKUe 3aKOHBI;

& [IpuBeneHs! HEOOXOMMbIE MaTEMATHYECKUE IPE0OPA30BaHUs U PACUEThI, IPUBOAALINE K
MIPaBUJIBHOMY OTBETY, U MPEACTaBIIEH OTBET;

& [IpaBuiIBbHO BBINOIHEHBI TOCTPOEHUs. 3 [IpaBMiIbHO 3anucanbl HEOOXOAUMBbIE (POPMYIIBL,
IIPABWJIBHO 3aIMCaH OTBET , HO HE IIPEJICTaBJIEHbI PeoOpa3oBaHus, IPUBOASIIUE K OTBETY,
N

& B MaTemaTuueckux rnpeoOpa3zoBaHUAX UM BBIUMCIEHUSAX AOMYLIEHA OMIMOKa, IPUBOIAIIAs
K HEBEPHOMY OTBETY;

# B nocTpoenuu gomynieHa omuoKa, MPUBOAAIIAsS K HEBEpHOMY X0y Jiyya. 2 B pemenun
COJICPXKHUTCS OIMOKA B HEOOXOIMMBIX MaTeMAaTHIECKUX MpeodpazoBanusx, NJIN

& He yureHo cooTHoIIEHNE AJIs1 onpeaeneHus BelnuuHbl | MakcuManbHOE KOJIMYECTBO
0asIoB 3a KaXkaoe 3a1aHue 3

JlanHast cucTemMa OLEHKH KOHTPOJIbHON pabOThl OPHEHTHPOBAHA HA CUCTEMY OLIEHOK 3aJ[aHHi
EI'D.

UTo0b! yUeHUKH OCTENIEHHO MPUBBIKAIN K JAHHOMY BHUJY OLIEHUBAHUS U IIOHUMAIN
COOTBETCTBHUE 3TOW OLIEHKHU OLIEHKE 110 TPaJAUIIMOHHON, MATHOAJUIBHOM CUCTEME, TTpeiaraeTcs
CIIeNaTh CIETYIOMIHI EPEBO/L;

80 % oT MaKCUMaNbHON CyMMBI — OLIeHKa «5»; 60-80 % - onienka «4»; 40-60 % - onenka «3»; 0
—40 % - oneHKa «2».

HTorosasi ronoBasi KOHTPOJIbHAsI padoTa nmo pusuke
9 kaacc
BapuanT 1
Yacmp 1.
1. Jnsa xaxaoro Gu3H4ecKoro MOHITHS U3 TIEPBOTO CTOJOIA TOI0EPUTE COOTBETCTBYFOIIHIA
MpUMep U3 BTOPOTO CTOJNOIA.

EJJVUHUILIbI
OU3NYECKHUE BEJIMYNHDBI V3MEPEHMS
A) dbuszmveckoe sBICHUE 1) uneprus
2) Br
b) dusnyeckas BenuunHa 3) uMITyJIBC

4) cnunomertp
B) enununa pu3nveckoil BeTMIUHBI

LA | B | B




[S—

2. ABTOoMOOWIIB 32 2 ¢ YBEJIUYMII CBOKO CKOPOCTH OT 10 M/c
10 72 xm/4. C KakuM YCKOpEHHEM JBHUTaJICsS aBTOMOOMIIb?
2
Mm/c

3. C xako# cuoi MpUTATUBAIOTCS J1Ba KOpalias MaccaMu 1o 15
000 T, HaxoxAIMXCS HA PAcCTOSIHUM 1,5 KM apyr oT npyra? '

(G=6,67-10"" H-m*/xr*)
MH

4. Omnpenenure 4UCIO IPOTOHOB Z U YUCIIO HEUTPOHOB N B ;
aape uzorona yriepoaa '%C

AZ=6, N=6 b.Z=12, N=6 B.Z=6, N=18 T.

7Z=12, N=0

)

5. Ha pucynke npencraBieHbl rpaduKi 3aBUCUMOCTH CMEILIEHUS X TPy30B OT BPEMEHH t
IpH KOJeOaHUSX IBYX MaTeMaTUUYECKUX MasTHUKOB. Vcronb3ys JaHHbIe Tpaduka,
BbIOEpUTE U3 MPEAJIOKEHHOTO MEPEYHsI 1Ba BEPHBIX YTBEPKICHUS. YKaKUTE UX HOMEpa.

1) Ammuntya KoneOaHuii IepBoro MasiTHUKA B 2 pa3a OoJIbllle aMITUTY 16l KOJICOaHH BTOPOTO
MasiTHUKA.

2) MasTHUKY COBEPIIAIOT KOJIeOaHUsI C OJMHAKOBOM 4acTOTOM.

3) JlnuHa HUTHU BTOPOTO MAsITHUKA MEHBIIIE JITUHBI HUTH MIEPBOTO MASTHHUKA.

4) Ilepuox xosiebaHUi BTOPOTo MasiTHUKA B 2 pa3a OOJIbIIIE.

5) KonebGanus MasiTHUKOB SIBIISTFOTCSI 3aTYXAIOIIHMHU.

Yacmo 2.
[IpounTaiiTe TEKCT M BBINOJHUTE 3aJaHUS

Hynamu

LlyHamu — 3T0 0JIHO U3 HaKOOJIEe MOIIHBIX IIPUPOAHBIX SBICHUI — PSZI MOPCKUX BOJIH JUTHHOU
10 200 KM, CTIOCOOHBIX TIepecedb BECh OKeaH co ckopoctsmu a0 900 km/4. Hanbomnee yactoii
HNPUYMHOU MOSIBJICHHS I[yHAMH CIICIyeT CUUTATh 3¢MJICTPSCCHHUSL.

AMIUTUTY1a IIyHAaMH, a 3HAYUT, U €€ SHEPTHUs 3aBUCAT OT CHJIBI MOA3EMHBIX TOJIYKOB, OT TOTO,
HACKOJIBKO OJIM3KO K MOBEPXHOCTH THA HAXOJAUTCS AMHUIICHTP 3€MIICTPSCEHHS, OT TITyOHHBI
OKeaHa B JIaHHOM paiioHe. J[inHa BOJIHBI IyHaMH OIPEAeIIAeTCs IUIONMIAIbI0 U pelbedoM aHa
OK€aHa, Ha KOTOPOM ITPOU30IILIIO 3EMIIETPACEHHE.

B okeane BOJIHBI IIyHaMH HE MPEBBIIIAIOT MO BbICOTE 60 CM — X Jaxe TPYAHO ONPEAETUTh C
KopaOuast uinu camonéra. Ho ux nnmHa npakTUdecku BCerja 3HaUUTeIbHO OOJIbIlIe IITyOUHbI
OK€aHa, B KOTOPOM OHU PaclpOCTPaHSIOTCS.

Bce mynamu xapaktepu3yroTcsi O0JIbIINM 3al1aCOM SHEPTUHU, KOTOPYIO OHHM HECYT, JaKe B
CPaBHCHHH C CAMBIMU MOIIIHBIMH BOJTHAMH, 00PA3yIOIIUMUCS 10T ACHCTBHEM BETpA.

Bcst )kM3HB BOJIHBI IlyHAMH MOKET OBITH pa3JieieHa Ha YEeThIPE MMOCIIEI0BaTEIbHBIX dTAla!
1) 3apoxaeHue BOJIHBI;

2)  JIBWXXEHHE MO MPOCTOpPaM OKEaHa;

3) B3auMOAEMCTBHE BOJIHBI C IPUOPEKHON 30HOM;

4) oOpymuBaHue TpeOHS BOJTHBI Ha OEPETOBYIO 30HY.

— W



YroOrl pa3obpaThCst B IPUPO/IE LIyHAMHU, pACCMOTPUM Ms4, TUIaBaroLi Ha Boje. Korja nmox
HUM MPOXOAUT I'peOeHb, OH YCTPEMIISIETCSI BMECTE C HUM BIEPEN, OHAKO TYT K€ COCKAJIb3bIBAET
C HEro, OTCTAET U, NOMNaAast B JIOXKOUHY, IBUKETCS Ha3all, IOKa €ro HE MOAXBATHUT CIICAYIOIINN
rpebeHb. 3aTeM BCE MOBTOPSIETCS, HO HE OJHOCTBIO: BCAKHMM pa3 MpeIMeT HEMHOI'O CMEIaeTcs
BIepé. B pesyibraTe Msu ONMUCHIBAET B BEPTUKAJIBHOM IJIOCKOCTH TPAEKTOPHIO, OJIM3KYIO K
OKpyxHOCTHU. [I03TOMY B BOJIHE YacTUIa TOBEPXHOCTH BOJIbl yUAaCTBYET B IBYX JABUIKCHUSIX:
JBIDKETCS 110 OKPYKHOCTH HEKOTOPOT'O pajinyca, yMEHbIIAIOIMIErocs ¢ IIyOuHOH, 1
MOCTYNaTeNbHO B TOPU30HTAILHOM HAINPaBJICHUU.

HaGnroneHus nokasaiu, 4To CyIIECTBYET 3aBUCUMOCTb CKOPOCTH paclpOCTPaHEHHsI BOJIH OT
COOTHOILIEHUS JUTMHBI BOJIHBI U TIIyOHHBI BOAOEMA.

Ecnu ynHa o6pazoBaBIIeiicsl BOJIHBI MEHBIIIE TTTyOHHBI BOJOEMA, TO B BOJIHOBOM JIBUKEHUU
IIPUHUMAET y4aCTHUE TOJIBKO MOBEPXHOCTHBIN CIIOM.

[Ipu nmvuHEe BOJIHBI B IECSTKA KAJIOMETPOB ISl BOJIH I[yHAMH BCE MOPSI M OKEaHBI SIBJISIFOTCS
«MEJKUMU», U B BOJJTHOBOM JIBH>KEHUHU NIPUHUMAET y4acTUE BCS Macca BOJAbI — OT IOBEPXHOCTHU
1o mHa. TpeHue 0 JHO CTAaHOBUTCS CYIIECTBEHHBIM. HikHME Clion (PpUIOHHBIC) CUITBHO
3aTOPMaXKUBAIOTCS, HE YCIIEBAsl 32 BEPXHUMHU CIIOIMU. CKOPOCTh pacpOCTpaHEHUsI TAKUX BOJTH
omnpezensercs ToAbKo riayouHoi. Pacuér naétr popmyity, o KOTOPOil MOKHO pacCUUTATh

|
CKOpPOCTb BOJIH Ha «MEJIKO» BOI[CU = "-‘Igﬁ '
[{yHamu GETyT CO CKOPOCTHIO, KOTOPAst yMEHBIIIAETCSI C YMEHBIIICHHEM TITyOUHBI OKeaHa. ITo
03HAYaeT, YTO MX JJTMHA JIOJDKHA MEHSTHLCS TIPH TIOJIX01e K Oepery.

Takxke npu TOPMOKEHUH MPUAOHHBIX CIOEB PACTET aMIUTUTY/ 1A BOJIH, T.€. YBEIUUMBACTCS
MOTCHIMAJIbHAasA SHCPIrUuA BOJHLL. HGHO B TOM, YTO YMCHBIICHUC CKOPOCTHU BOJIHLI IPHUBOJUT K
YMEHBIIICHNI0 KHHETUYECKOM SHEPTuH, 1 YacTh €€ MpeBpalaeTcs B MIOTEHIIMAIbHYIO SHEPTHUIO.
Jpyras 4acTb yMEHBILIECHNS] KUHETUYECKON YHEPTUU TPATUTCS HA IIPEOJOJICHUE CUJIbI TPEHUS U
IpeBpaliaeTcs BO BHyTpeHHIo0. HecMoTps Ha Takue moTepu, pa3pyluTelibHas CUila IlyHaMH
ocTaéTcs OrpOMHOH, YTO, K COKAJICHUIO, HAM MTPUXOUTCS IEPUOTUYECKU HAOII01aTh B
Pa3IMYHBIX palioHaX 3eMIIH.

6. JIBI>KEHUS YacTULIBI BOJBI B IIyHAMH SIBIISIOTCS
1) monepedyHbpIMU KOJICOAHUSIMU
2) CYMMOI NOCTYNAaTEILHOTO U BPAIIATEIbHOTO JBU)KEHUS
3) MpOoNONBHBIMH KOJIECOAHUSIMH

4) TOJBKO MOCTYMATENbHBIM ABUKEHUEM

7. [Toyemy mpu moaxo/ie IyHaMu K Oepery pacTéT aMIuIuTyAa BoJH?

1) CKOPOCTH BOJIHBI YBEJIMYUBACTCS, BHYTPEHHSSI SHEPTHUS BOJIHBI YACTHYHO MPEBPAILAeTCs B
KHHETHUYECKYIO YHEPTHUIO

2) CKOPOCTh BOJIHBI YMEHBILIAETCS, BHYTPEHHSISI SHEPTHS BOJIHBI YaCTUYHO MPEBpAIIAETCS B
MOTCHIUAIBHYIO SHEPTUIO

3) CKOPOCTH BOJHBI YMEHBIIIAETCS, KMHETUYECKasi JHEPTHsI BOJTHBI YaCTUYHO MIPEBpAIIACTCs B
MOTEHITHATHHYIO YHEPTHIO

4) CKOpPOCTh BOJIHBI YBEIMYUBACTCS, BHYTPEHHSISI SHEPTUS BOJIHBI YACTHYHO MPEBPAILAeTCs B
MOTEHI[UATBHYIO YHEPTHUIO



Honnwtit omeem K 3a0anuto 8 0onzcen cooeprcams He MOIbKO Omeem
HA 60NPOC, HO U €20 PA36EPHYMOE, 102UYECKU CEA3AHHOE 000CHOBAHUE

8. UTo mpouCXOoIUT ¢ JJIMHON BOJHBI IlyHAMH TIPH 1MO1Xo/1e kK 6epery? OTBeT MosiCHUTE.

Yacmo 3.

na 3a0anun 9 neobxo0umo 3anucamoy noaHoe peuieHue, 6K104auee 3anucs Kpamrkozo
ycnosusa 3aoauu (/lano), 3anuce popmyn, npumenenue KOMopPvIX HEOOX0OUMO U
00CMAmMOYHO ONA PEUIeHUA 3a0aiu, a MaKHce MamemamuiecKkue npeoopa3oeanus u
pacuémul, npueooaujue K 4ucioeomy omeemy

9. JIBa cBuHIIOBBIX mIapa MaccaMu m; = 100 r 1 m>= 200 r ABUXKYTCS HABCTpEUy APYT APYTY CO
ckopocTsMH Vi =4 m/c 1 v, = 5 M/c. Kakyro KHHETHYECKYIO SHEPTHIO OyIeT UMETh BTOPOM 1Iap
MocJie UX HEYNPYroro coyaapeHus?

Bapmuanr 2

Yacmo 1.

1. YcrtaHoBuTE COOTBETCTBHE MEXY (PU3MUECKUMH BEJIMYMHAMH U €IMHUIIAMU UX U3Mepe-
Hus B cucreMe CU. 3anummTe B TaOnuily BEIOpaHHBIE UQPHI IO COOTBETCTBYIOIINMHU

OyKBamH.
EJVUHUIIBI
OU3NYECKUE BEJIMYMHBI WU3MEPEHUS

A) MoiHoCTb 1) I'm

2) Br
b) Cuna 3) H

4) ¢
B) Pa6ora >) Mox

2. ABTOMOOMIIb 32 5 ¢ yBETUYMI CBOIO CKOPOCTh OT 18 kM/4 10 15 m/c. C KakuM ycKopeHuem
IBUTAJICI aBTOMOOWIE?
M/c’.

3. C kakoit cwIoi MpUTATHBAIOTCS J1Ba Kopadiist maccamu 1o 12 000 1, Haxoasmuxcst Ha

paccrosiuu 1,2 kv apyr ot apyra? ( G=6,67-10"" H-m"/kr?)

MH.
4. OmnpenenuTte YKUCIIO IPOTOHOB Z M 4KCIIO HeiTpoHoB N B sipe n3oTomna azora /N
AZ=7, N=7 b.Z=14, N=7 B.Z=7, N=21 TI.Z=14, N=0
5. Ha pucyHke npencTaBieHbl rpad)uKu 3aBUCHMOCTH CMEIICHHSI X OT BPEMEHH ¢ ITPU KOJIe-
OaHHUAX JBYX MaTEMAaTHYECKUX MAATHHUKOB.

Hcnonb3ys naHHble rpaduka, BEIOEpUTE U3 MPEII0KEHHOTO ‘ I

MIEPEYHs /IBa BEPHBIX YTBEPKACHUSA. YKaXKHUTE UX HOMEDA. \

1) Yactora xosiebaHuii mepBOoro MasiTHUKAa B 2 pasza Oojblie 0 =
4acTOThI KOJIEOaHUH BTOPOTO MasiTHUKA. / J 5|
2) MasTHuKH ~ CcOBepHIAlOT  KoJiebaHUs C  OJAMHAKOBOM \ / \ /
aMIUTATYIOM.




3) Ilepuon xonebaHWii MepBOrO MasTHHKA B 2 pasza Ooible Tepuoaa KojeOGaHui BTOPOTO
MasTHHKA.
4) JlnvHa HUTH TIEPBOTO MAATHUKA MEHBIIIE THHBI HUTH BTOPOTO MasiTHHUKA.
5) IlepBblit MasTHUK COBEPIIAET 3aTyXaloILUe KOoJIeOaHusl.
Yacmy 2.
[IpounTaiiTe TEKCT M BBINOJIHUTE 3aJaHUS

AHaJan3 3ByKa

HpI/I IIOMOIITHN Ha60p0B AKYCTHYCCKHUX PE30OHATOPOB MOXKXHO YCTAaHOBUTH, KAKHMC TOHBI BXOJAT B
COCTaB JaHHOI'O 3BYKa U KaKOBbI UX aMIIJIUTYIbI. Takoe YCTAHOBJICHUC CIICKTPaA CJIOKHOTI'O 3ByKa
Ha3bIBACTCA €I'0 TapMOHUYCCKHUM aHAJIU30M.

Panbiie aHanu3 3ByKa BBIMOIHAJICS C IOMOIIBIO PE30HATOPOB, MIPEACTABIAIOIIUX OO0l MoIbIe
iapsl pa3HOTo pa3Mepa, UMEIOIUX OTKPBITBIM OTPOCTOK, BCTABIIIEMBINA B YXO, U OTBEPCTUE C
IIPOTUBOIIOJIOKHOU CTOPOHBI. J[J1s1 aHanu3a 3ByKa CyIECTBEHHO, YTO BCAKHUU pa3, KOrAa B
aHAJIM3UPYEMOM 3BYKE COJIEPIKUTCS TOH, 4aCTOTA KOTOPOI'0 paBHA YaCTOTE PE30HATOPA,
MOCJIEAHUM HAYMHAET IPOMKO 3By4aTh B 3TOM TOHE.

Takue criocoObl aHaJIN3a, OJJHAKO, OYCHb HETOYHBI M KPOTIOTJIMBEL. B HacTosiiee BpeMsi OHU
BBITCCHCHBI 3HAYUTCIIBHO 60.]166 COBCPHICHHBIMHA, TOYHBIMHU U 6BICTpBIMI/I
AIIEKTPOAKyCTUYECKUMHU MeToiaMu. CyTh X CBOJMTCS K TOMY, UTO aKyCTUYECKOE KoJieOaHue
CHayaja nmpeoOpa3yercst B JJICKTPHUUECKOE KOJIeOaHUE C COXPaHSHHUEM TOM ke POPMBI, a
CJIEZIOBATEIILHO, UMEIOIIIEE TOT XKE CIEKTP, a 3aTE€M 3TO KOJeOaHHe aHATTU3UPYETCs
QJICKTPUYCCKUMHU MCTOdAaMHU.

OnMH U3 CyIIECTBEHHBIX PE3YJIbTaTOB FTAPMOHUUYECKOI0 aHAJIN3a KacaeTcs 3BYKOB Hallel peyu.
ITo TemOpy MBI MOXEM y3HATh rosioc yesoBeka. Ho yem pasnndarorcs 3ByKoBbI€ KoJeOaHMs,
KOI'ZIa OJIMH M TOT K€ YEJIOBEK IOET HA OJJHOW U TOM K€ HOTE pa3iuuHble riacHele? pyrumu
CJIOBaMM, YEM PA3JIMYAIOTCS B 3THX CIIydasX NEepUOJIMYECKUe KojeOaHus BO3lyXa, BbI3bIBaeMble
TOJIOCOBBIM aIlapaToM MPH Pa3HBIX IMOJIOKEHUSAX TYO U s3bIKa U U3MEHEHUAX (DOPMBI MTOJIOCTH
pTa u rnoTku? OYeBUIHO, B CIIEKTPax IJIACHBIX J0JIKHBI ObITh KaKHe-TO OCOOEHHOCTH,
XapaKTepHBbIE JUIA KaXKJJ0r0 IJIaCHOTO 3BYKa, CBEPX TEX OCOOCHHOCTEH, KOTOPbIE CO3at0T TEMOP
rojoca JaHHOTO Y€JI0BeKa. ['apMOHNYECKHI aHaIU3 TIIaCHBIX MOATBEPKAAET ITO
IIPEATOJIOKEHNE, & UMEHHO: TJIACHBIE 3BYKH XapaKTepU3YIOTCS HAIMYUEM B UX CIIEKTpax
oOnacreil 00epTOHOB ¢ 0OJIBIION aMIUIUTYIOH, TPUYEM 3TU OOJIACTH JIEKAT I KaX 10
IJIACHOM BCETJia Ha OJJHUX U TEX K€ 4aCTOTaX HE3aBUCHUMO OT BBICOTHI IIPOIIETOrO IJIACHOTO
3ByKa.

6. FapMOHI/I‘-IeCKI/IM AHAJIN30M 3BYKa HA3bIBAIOT
A. YCTaHOBJICHUC YUCJIa TOHOB, BXOAMIUX B COCTAB CJIOKHOI'O 3BYyKa.
b. YCTAHOBJICHUC YaCTOT U aMIINIUTYyl TOHOB, BXOJAIIUX B COCTAB CJIOXKHOTO 3BYyKa

IIpaBUIBHBIN OTBET

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

7. Kakoe (I)I/ISI/I‘ICCKOG SABJICHUEC JICKUT B OCHOBEC JJICKTPOAKYCTUYCCKOI'O METOZIa aHaJIn3a SBYKa?

1) npeoOpa3zoBaHme MEKTPHUUECKUX KOJICOAHUH B 3BYKOBBIE



2) pa3nokeHHue 3BYKOBBIX KOJeOaHH B CIIEKTP
3) pe3oHaHC
4) npeoOpa3oBaHre 3BYKOBbIX KOJ€OaHUH B 3JIEKTPUUECKHE

Honanwvtii omeem K 3a0anuio 8 00131cen cooeprcams He MOIbKO Omeem
Ha 60NPOC, HO U €20 PA36EPHYMOe, 102UYECKU C6A3AHHOE 000CHO8aHUE

8. MOXHO JIH, UCTIOJIB3YS CIIEKTP 3BYKOBBIX KOJICOAHU, OTIMYUTh OJIMH TJIACHBIN 3BYK OT
Jnpyroro? OTBET NOSICHUTE.

Yacmo 3.

/na 3a0anun 9 Heo0x00umo 3anucams nOJIHOE peuienue, 6Kal0uaruiee 3anucy Kpamikozo
ycnoesus 3aoavu (lano), 3anuce ¢popmyn, npumenenue KOmMopuvlx HeOOX00UMO u
00CMamoYHO 0114 peuieHus 3a0auu, a maKice MamemamuiecKue npeoodpa3o6anus u
pacuémol, npueodAusUe K YUCTI080MY ONIBEHY

9. Tenexxka c meckoM ob1eit maccoit 10 kr gBUkeTCst 6€3 TPeHUS [0 TOPU30HTAIBHOMN
MOBEPXHOCTH CO CKOPOCTHIO 2 M/c. Beren 3a TeneKKoi JISTUT mmap Maccoit 2 KT ¢
TOPU3OHTATILHOM CKOpOCThIO 8 M/c. [Tocie monaganus B ecok map 3acTpeBaeT B HeM. Kakyro
CKOPOCTb PU 3TOM MPHOOpETaeT TeaeKKa?
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