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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTABJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBAaHUU K pe3yibTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMPABICHO Ha YIOBJIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydammumxca. B mnporpamme mno ¢Qusuke y4YUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHUSs, a TaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYUHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no usuke ycTaHaBIMBAET pacupeiejieHue yueOHOro MaTepuana
o rojgaMm oOydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOILY YYUTEIIO B CO3/IaHUH paboyell MporpaMMbl O YYEOHOMY IIPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpadguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOWT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHON TPaMOTHOCTU U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE MPEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTEPHU3YIOIIIMHU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
MOJTYYEHHUsI BHIBOJIOB.

[lenn wsyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmum mnpenomaBaHus ydeOHOro mpeamera «Dusukay B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrOIIUX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

[enun nzydyenus: GU3NKU Ha YIIIyOJIEHHOM YPOBHE:

pa3BUTHE WHTEpPECa M CTPEMJICHUS OOYYAIOMIMXCS K HAYYHOMY H3YYCHHIO
IPUPOBI, PA3BUTUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYIKAIOIIUM SIBIICHHSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE B3HAHUS U Hay4YHBIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

dbopMHpOBaHUE TIPEACTABICHUA O pOIM (PU3UKK [JI1 PAa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX cdepax Oymyiein
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWE TOTOBHOCTH K JallbHEUIIEMy W3y4YeHHUIO (U3MKM Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPEeAHETO 00111ero 00pa30oBaHuUs.

JlocTikeHne 3TUX Liened mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a]1ay:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

pUOOpETEHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO37aHUS W WCIIOJIB30BAaHUS (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MIPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(dbu3MYecKue BEIMYUHBI, BBIJIBUTATh THUIIOTE3bI U TIPEJIaraTh SKCIIEPUMEHTAIbHbBIE
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTHURKEHUSAX (PU3UKHU, UHTEPIPETAII U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cdepamu MpoPECCUOHATBHON JeATEIbHOCTH, CBI3AHHBIMU C
GbU3NKON, U COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAHHBIMU Ha JIOCTHIKEHHSIX
buznueckoil HayKu.



Ha wusydyenue ¢usuku (yriayOnéHHBIM YpPOBEHb) Ha YPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 ydacoB: B 7 kiacce — 102 gaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 gacos (4
yaca B HEJIEIIIO).



1. COAEP’)KAHUE OBYYEHUSA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUHU OKPY:KA0IEro MUpa.

®dusnka — Hayka O npupoje. SIBJIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenWuyuHbl. Pa3smepHocTh. EnuHuIbl (U3HMYECKUX BEIUYUH.
N3mepenne Quanyueckux BeaU4MH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX eAuHUILl B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siieHus. Onucanue GU3NIECKUX SBICHHUM C MOMOIIBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHUSI.

dusnyeckue NPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

Omnpenenenue 1EHbI JEJICHUS IKaIbl U3MEPUTEILHOTO TPUdOpa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MaibIxX Teld. MeTo psIoB.

[IpoBeneHne HCCIENOBAHUS IO MPOBEPKE THNOTE3BI: JAIbHOCTH IOJETA
HIapukKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUIAKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBs3b MEXKIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHbIX COCTOSIHUSIX U MUX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBiennii, 00bICHIIONIMXCS MPUTSHKEHUEM WIIM OTTAJIKUBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

Ornenka muaMeTpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (poTorpadmii).

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe H B3aUMOAEHCTBHE TeJl.

Mexannueckoe newxkeHue. [lyte u  nepememenue. PaBHOMepHOe H
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

I'paduku 3aBUCHMMOCTEH BEJNWYMH, OMNMCHIBAIOIIMX JBWXeHHE. OOmue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUH. B3aummopaeilcTBHE TeNl Kak NpUYHHA
U3MEHEHUSI CKOPOCTH [BHWXKEHHsA Tel. Macca Kak Mepa WHEpPTHOCTH Tena B
MOCTyNaTteabHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUiibl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IO OJHOM mpsiMoi. PaBHomelcTByromas cui. Cuia TpeHUS.
TpeHne CKOJbXEHUS W TPEHHUE IMOKOs, BA3KOE TpeHue. TpeHue B MpUPOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopnsie padomul u onsimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJIEKTPUUECKOT0 aBTOMOOMJIS U TaK Jajiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

Omnpenenenue WIOTHOCTH TBEPIOTO Tea.

OneIThl, JIEMOHCTPUPYIOUIUME 3aBUCUMOCTh pacTsDKeHHs  (fedopmarivin)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OnepITHI, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJBXEHUS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

Pasnen 4. laBiaenne TBEPABIX TeJl, }KUAKOCTEN U ra3oB.

Hasnenue. Cuna gasnenus. CiocoObl yMEHBIICHUS U YBEIMUEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCHMOCTb JaBJIEHHA Ta3a OT oOObEMA U TeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razaMu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JIABJICHHMSI  JKUJKOCTHU  OT  TJIYyOWMHBI  MOTPYXKEHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000soukn 3emiu. OmnbiT Toppuuesnmu. M3mepenue arMmochepHOro
JaBJIeHUs. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH ApxuMmesia. Y CJIOBHE BOSHUKHOBEHUS BHITAIKHMBAIOIIEH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coolmiaromuecs cocyabl.

['mapaBauyeckuit mpecc.

[IposiBneHune neicTBrsl aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YacTH TeJIa U IIIOTHOCTH YKHUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcmoBue naBaHus TEN: IUIABaHUE WK MOTPYKEHUE TENl B 3aBUCHMOCTH OT
COOTHOILEHHUS TUIOTHOCTEN TEJIa U JKUJKOCTH.

Jlabopamopnsie padomul u onsimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOrpyX EHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BBITAIKUBAIOLIEH CUIIbL, IEUCTBYIOLIEH Ha TEJIO, TOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

OnbITel, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KoncTpynpoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOAKU U OMPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas paboTa JjIsl CUJI, HalPaBJICHHBIX BAOJb JIUHUM TIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MexaHu3M. MoMmeHT cuiibl. PaBHOBecue peruara. IIpasuio
MomeHTOB. [IpuMeHeHMe TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dsHeprus. KuHeTmueckas U TOTEHIMAJbHAs JHEPTHUS.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW YHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IJIOCKOCTH.

N3yuenne npaBuia peluara AJisi MOJIBMYKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpeneneane KIIJI moaBuKHOTO M HETIOABH)KHOTO OJIOKA.

Omnpenenenne pabOThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MTOMOIIU
MOJIBMXKHOTO OJIOKa.

N3ydenune 3akoHa COXpPaHEHUS] MEXaHUYECKON SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIE TIOJIOXKEHUSI MOJEKYJIAPHO-KHHETUYECKOW TEOPUU CTPOCHHMS
BelecTsa. Macca M pa3Mmepbl aTOMOB M MOJIEKYJ. ONBIThI, NOATBEPKAAOLINE
OCHOBHBIE II0JIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPHH.



Mopenu TBEPAOro, >KHUIKOTO M Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUM. TEeXHOJOTUM TMOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISAPHO-
KMHETUYECKOW Teopuu. [I0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAITWIUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO JIBUKEHHUS YacCTHUIl. TeMIIepaTypHbIE IIKAJIBL.

Brayrpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEprUM:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONIEpEeAaUH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

KonuuecTtBo TemnoThl. YenbHas TEIIOEMKOCTh BelecTBa. TermiooOMeH U
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHus.  3aBUCUMOCTb  TEMIIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTATENIM M 3allldTa OKpYXKarolled cpeapl. TennoBble MOTEpU B
TETIOCETSX.

3aKOH COXpaHEHUSI U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
rpoleccax.

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysuu.

HaGnronenne sBIeHUN TIOBEPXHOCTHOTO HATSDKCHHS, CMAauuBaHUA U
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.

3meHeHne naBieHUs raza NpU H3MEHEHWHM 00bEMa W HarpeBaHUM WIH
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJaXkJieHue Ipu COBEPIICHUHN padOTHI.

HarpeBanue npu coBepiieHU pabOThl BHEIIHUMHU CHUJIAMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.



HaOmronenne kuneuus.

HaGrogenune noctossHCTBa TeMIlepaTyphl MPH TIABICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIHA caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBhl.

OnpITel 1O HAONIOAEHUIO TEIUIOBOIO PACHIMPEHUs Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJIEHUS BO3JyXa OT e€ro oobéma #
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yjbTaTe
TerIonepeaui U padoThl BHEITHUX CHUJL.

HccnenoBanue SBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOM H
ropsiuer BOJIBL.

Onpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOW MPHU TETIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiecca UCHapeHHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnexkTpuzanus Teil. J[Ba poaa sJeKTpUUECKUX 3apsagaoB. BzaumopeicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTtpuueckoe mnojne. Hanpspk€HHOCTh 3nekTpudeckoro nods. [IpuHiuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurtenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA AJCKTPUUECCKUN 3apsil.
Crpoenue artoma. I[IpoBOAHMKHM, HOMAJIEKTPUKA ¢ TOJYIMPOBOJAHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B METaJIaX, )KUJIKOCTAX U ras3ax.

Dnektpuueckas memnb. Cuia Toka. DIEKTPUUECKOE HAMPSHKEHUE. AMIIEPMET]P
Y BOJIBTMETP B IIE€MU MOCTOSIHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napasuielIbHOe COeAUHEHHE MPOBOAHUKOB. DJC B LIeNu MOCTOSAHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUUYECKOTO TOKa. 3akoH Jhxoyms-JleHra.
DnexkTpudecKre enu U MOTPeOUuTENH IEKTpUIecKoil sHneprun B 6piTy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOe Ton€ d3JIeKTpUdeckoro Toka. OnweiT  Awmrepa.
[IpumeHeHne BIEeKTPOMAarHUTOB B TEXHUKE. JIeWCTBME MAarHUTHOrO IIOJs Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HampaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SBiaeHne 31eKTpoMarHuTHOM MHAYKUUU. [IpaBumno JleHua.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poza 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSIKEHHBIX TEIL.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTOuHMKHM TTOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue cuiibl TOKa aMIIEpPMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MAarHUTA.

MopaennpoBaHue MarHUTHBIX NOJIEW MOCTOSHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE DJICKTPUUYECKON 1IEMH OCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MIPOBOJAHUKA OT €ro JITMHBI, IUIOMIAIU MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

Ornpenenenue yaenbHOTO CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHyTpEHHET0 CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I TOJHOM LENN.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBaHUS VI MOJYIPOBOJHUKOBOIO JIUOJA).

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUHU U
pa3/ielieHUH.

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anekTpoaBUraTeibHON yCTaHOBKH.

OnpITel 1O  HMCCIECOOBAHHUIO  SIBJICHUSA DJIEKTPOMArHUTHOW HWHAYKILHWH:
UCCIIEIOBAaHUE N3MEHEHUM 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanndeckoe aBwxkeHue. MarepuanpHas Touka. CHocoOBbI ONMHMCAHWS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOpAMU, IPOECKIIMK BeKTOpa. Paanyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MNPSIMOJIMHEMHOE JBHXKEHUE. Y CKOPECHHUE
cBoOoaHOrO nagenus. OneITel [ anuies.

['paduyeckas uHTEpHpeTaldsi YCKOPEHUsI, CKOPOCTH, MPOUACHHOTO MyTH U
IepEMELICHHUS IS MTPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBrKEeHHE 10 OKPYKHOCTHU. JIMHEHHass CKOPOCTh, YIiIOBask CKOPOCTh, IEPUOL
Y 4acToTa O0pamieHus Mpyu paBHOMEPHOM JBHKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

ITepseiit 3ak0H HproToHa. Bropon 3akoH HeroTroHa. Tperuii 3akoH HproToHa.
[IpyHIMT Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

JIBUKEHHE T IO OKPY>KHOCTHU MO/ IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnu u noabéMHas cuna Kpbuia. COBpEMEHHBIE JIETATEIIbHBIE
ammaparbel, CyJa HAa MOJABOAHBIX KpPBUIbAX, AHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwMcie TmiaHeT BOkpyr Comnuua). Ilepmas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTh 1 Eperpys3KH.

PaBHoBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIOoE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

Nmnynec Ttema. W3menenme wummynsca. HMmnynsc cunbl.  Yrpyroe u
HEYIpPYyroe B3aUMOJECHCTBUE. 3aKOHbI HM3MEHEHHUSI W COXPAHEHHUS HUMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b Hepruu U padoThl. [loTeHManbHas YHEPTUs Tela, MOAHATOTO Hal
IIOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHeprus cxxaTon npyxuHsl. Kunernueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HM3MEHEHHS U COXPAHEHUS
MEXaHHYECKOM YHEPTUH.



Jlemoncmpayuu.

HabGnronenne MexaHMYEeCKOTO ABUKEHUS Tela OTHOCHUTEIBHO pPa3HbIX Tell
OTCUETAa.

CpaBHeHUE MyTel M TPaeKTOPUW JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHnie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue nBUXEHUS TeJla 10 OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (QU3UKU.

HabGnronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
MHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U JIEUCTBYIOIIEH HA HETO CHUJIBI.

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeobpazoBanusi IHEPTUH MPU B3AUMOICHUCTBUU TEIL.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTroM B3aUMOJICHCTBUMU.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue SHEepPruu MpHu ABUKESHUU TeJla MO ACHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWMIIEro pPaBHOMEPHOIO
JBH>KCHUS IIAPUKA WIN TEIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
[IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHue YCKOpPEHUsT Tela MPU PABHOYCKOPEHHOM JBHXKEHUHU TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CIY MPU PABHOYCKOPEHHOM JBIKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEIl, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue kodhuiieHTa TPEHUS CKOJIbKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCUMOCTH CUJIBI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

MaremMatnueckul ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue sHeEpruu Ipu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacrpocTpaHeHus. MeXaHU4eCKHUe BOJIHBI B TBEPIOM TeJl€, CEHCMUYECKHAE BOJIHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Habmrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopuvie pabomel u onvimel.

Omnpenenenne 4acTOThI U MEPUOIa KOJIeOaHU MaTEMAaTHIECKOTO MasiTHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCMMOCTH TIEpHOja KoJeOaHWil Tpy3a Ha HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MaccChI Tpy3a.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH NEPHOJIa KOJIEOaHUH MPY>KUHHOTO
MasiTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DneKTpoMarauTHas npupoga csera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHJIBHOTO
tenedoHa.

[IpoBeneHre ONBITOB 1O HAOIIOACHHUIO UHTEPPEPEHIIMH U TU(DPAKIIMK CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpssmonuHeiiHOe pacnpocTpaHeHue cBeta. 3atMeHuss ConHna u JIyHBL
Otpaxenue cBera. Ilmockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmH3BL llocTpoeHue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKOCTh M 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX I[BETOB. J{Mcnepcust cBeTa.

Hemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuuecKkui CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens rina3sa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tomydyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne 3aBUCHMOCTH yrila OTPA)XEHHS CBETOBOTO Jyda OT yria
TaJICHUSL.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3IYX—CTEKIIO».

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPacCTOSHUS M ONTHYECKOW CHIIBI COOMPAOIICH
JIVH3BI.

OnBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKTP.

OnbITEl IO BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUHU 4Yepe3
LIBETOBbIE (DPUIIBTPBI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Monens atoma bopa.
HcnyckaHue U MoroiieHne cBera aroMoM. KBaHThl. JIMHeTuaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepuoa monmypacnajga aTOMHBIX sifep. [lercTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peakunu. 3aKOHBI COXPAHEHHUS 3apsSJOBOTO WU MAacCOBOIO YMCEI.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenust sanep. Mcrounmku sHeprum ConHua W 3BE3N. SnepHast >HEpreTHKa.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTphl pa3IMYHBIX T'a30B.

CnekTp Boaopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Perucrpanus nzmydeHust MpUpPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofgeHue CrutonHbIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (OHa.

IHoBTOpPHUTEIHLHO-00001IAIOIIUI MOIYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00OOmIIeHWsSI  MPEAMETHOTO  COACpXaHUS H  ONbITa  JICSITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (hH3HKe.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBIC JIEHCTBHUS, OOCCIICUMBAIONINE JIOCTHIKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHNE SIBJICHU Ha OCHOBE
npuMeHeHUsT (U3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHs (BBIIBIKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

[IpeanoututenbHo (HOpPMOM OCBOEHUST MOJIYJsSL SIBIAETCS TPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YUCIE 33]1a4, UHTETPUPYIOUTUX COJEP>KaHUE PA3HbIX Pa3JIeIioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
MIPOBEICHMSI MCCIICIOBAHMS, BEIOOpAa U 00OCHOBAHUS METOJIa M3MEPEHHUS BEIMYNH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUH MPAKTHUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O E€CTEeCTBEHHO-HAYYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WJIM MHIAUBUAYATLHBIMU TPOCKTAMU, CBI3aHHBIMHU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAOMIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTMAarHOCTUYECKOW pabOThl MOTYT TOKA3bIBaTh CTEIICHb TOTOBHOCTH OOYYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uKe, a TaKke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



2. INTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOI'PAMMBI 110
OU3MKE HA VIUIYBJIEHHOM YPOBHE OCHOBHOI'O OBUIEI'O
OBPA3OBAHIA

N3yyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe udydeHus pu3NKd Ha ypOBHE OCHOBHOI'O OOIIIer0o 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTHu:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3NYeCcKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHKCHUSIM POCCUNCKUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U ITUYECKHUX MPOOJIeM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMU
busuKy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-3TUYECKUX MPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSATHE ICTETHUUECKUX KadeCTB (PU3MYECKOM HayKu: €€ TapMOHHYHOIO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NYECKON HAyKU KaK MOIIHOTO HHCTPYMEHTA
[I03HAHHUSI MHpPA, OCHOBBI PA3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIBTYPBHI;

OpUEHTAlUsl B JACSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOJIBL;

pa3BUTHE HAy4YHOU JI0003HATETBLHOCTH, HMHTEpeca K HCCIEA0BATEeIbCKOM
NesTEIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa U IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHOoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXXHOCTH TIpaBWJI O€30MacHOrO0 TIOBEACHHUS Ha
TpaHCIOPTE, Ha J0OpOorax, C OHJIEKTPUYECKUM M TEIUIOBBIM O0OpYIOBAHHEM B
JIOMAalIHUX YCIIOBHUSIX;



c(OpMHPOBAHHOCTh HaBblka pedJeKcud, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY ¥ TaKOTO e MpaBa y APYroro 4eiaoBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHHM MPAKTUYECKUX 3ajay (B pamMKaxX CEMbH,
oOpa3oBaTenbHON OpraHW3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaTbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUIM;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0102UUECKO20 60CRUMAHUA:

OpHEHTAIlM Ha TMPUMEHEHHE (PU3MUYECKHX 3HAHWUW JJIS PEIICHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMICH cpeipl, ITUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MO>KHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

o 8)aoanmayuu K U3MEHAIOUWUMCA YCI08UAM COUUATLHOU U RPUPOOHOTL
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTD OTBITY U 3HAHUSIM JPYTHX;

MOBBLIIIIEHWE YPOBHA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHUYECKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHUM, yMEHHH (DOpMyIHpOBaTh
UJIeH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

MJIAHUPOBAHUE CBOETO PAa3BUTHSI B TPUOOPETCHUM HOBBIX (HU3NUYECKUX
3HAHMU;

CTpEMJICHHUE aHATM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MTPUPO/IbI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUI;

OLICHKAa CBOMX JECHCTBUM C YYETOM BIUSHUSA HA OKPYXKAIOIIYH Cpeny,
BO3MOYKHBIX TJIOOQTBHBIX TTOCIIECTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT chopMUpOBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TIO3HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHHBEpPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTHBHBIC
YHUBEpCaAIbHBIC YIeOHBIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS
Bba3oBble JJornueckue 1eiicTBUA:



BBISIBJIAITH M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU  OOBEKTOB
(sBNIEHUI ), KJITaCCU(MUIIMPOBATH UX;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUS] B pacCMaTpUBAEMbIX (haKTax,
JAHHBIX U HAOIOACHHSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPU HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJBKHUX BAPUAHTOB PEILICHUS, BHIOOp HanOoliee MOIAXOASIIEro C
y4E€TOM CaMOCTOSITENIbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

WCITOJIB30BATh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,

POBOJNUTH MO0 CAMOCTOSITENIFHO COCTaBJICHHOMY IUTAHY OTBIT, HECIOMKHBIN
bu3UeCcKuil HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNUE (PU3NYECKOTO SBIICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUCHHYIO
B XO0/I€ UCCJICIOBAHMS WM HKCIIEPUMEHTA;

CaMOCTOSITENIbHO (HOpMYJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHMS,

MIPOTHO3UPOBATh BOZMOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIOJIOKEHUS 00 MX PA3BUTUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSATh PA3JIMYHBIE METOJbI, HHCTPYMEHTBI M 3alPOCHl MPU TIOWCKE H
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEIJIOKEHHON yaeOHOM (hHU3NIeCKOit
3a/lauu;

aHAMM3UPOBaTh, CHUCTEMATU3UPOBATh W WHTEPIPETHPOBATH HWH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMM TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CaAMOCTOSTEILHO;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMANbHYIO  (QOpMy  TIpEICTaBIICHUS
uHQOpPMAIIMU W WILIIOCTPUPOBATH pEIIaeMble 3aJa4d HECIOXHBIMH CXEMaMH,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a0opaTOPHBIX
paboT M MPOEKTOB 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbl H
BBICKA3bIBaTh WJEW, HAlEJICHHbIE Ha PEIICHHE 3aJa4d MW [OAJEpKAHUE
0J1aroKeIaTeILHOCTH OOIICHUS,



COIOCTAaBJISITh CBOM CYXKACHHUS C CYKIEHUSIMH JPYTUX YYaCTHHKOB JMajiora,
OOHapy>KUBaTh pa3IMyhe U CXOACTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABIATh PE3YIbTAThl BBHIMOIHEHHOTO (DU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

NOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUIYATbHOM
paboThI IPU pelIeHNH KOHKPETHOU (pr3nueckoii mpoodIemsbl;

NPUHUMATD eI COBMECTHOM JESTEIbHOCTH, OPTaHU30BBIBATh JIEHCTBUS IO
e€ JOCTM)KEHUIO: pACHpeNeNsiTh pOJId, OO0CYXJaThb IMPOLECChl U Pe3yJbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBITNOJIHATh CBOIO YacTh pabOThl, AOCTUras Ka4eCTBEHHOI'O pe3ysbTara I10
CBOEMY HAIPABJIICHUIO M KOOPAMHUPYS CBOM JIEUCTBUSA C JPYTMMH UJICHAMU
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMI MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOIECHCTBHUSL.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusauus:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOTUX IS
pereHns Gu3NIecKuX 3HaHWM;

OPUEHTUPOBATBCS B  PA3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHUM
(MHAMBUyATbHOE, IPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUN TpyNoi);

CaMOCTOATENIbHO COCTaBJISATh AJNTOPUTM pelIeHUs (PU3NYECKOW 3aJayu WU
IUIAaH UCCIIEJIOBAaHUA C YYETOM HMEIOLIUXCS PECYpcOoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHBIN HHTEJJIEKT:

JlaBaTh aJI€KBaTHYIO OLEHKY CUTYallMU U IPEeAJiarath IjiaH €€ N3MEHEHUS;

OOBSCHATh  TPUYMHBI  JOCTHKEHUS  (HEIOCTW)KCHHS)  PE3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJl BBITTOJIHEHHUS
(bu3nUecKkoro McciaeAoBaHUs WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MEHUBIINXCS CUTYaIlU, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIU U YCIOBUSAM.

CTaBUThH c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WM JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTUKY JIPYTOro.

NpPU3HABATh CBOE MPABO HA OLIMOKY MpU pPelIeHUH (PU3NYECKUX 3a7a4d UM B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.

ITPEAMETHBIE PE3YJ/IbTATDBI



K koHity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

WCITOJIB30BATh MOHATHUS: (PU3NUECKHE ¥ XMMHUYCCKHUE SBIICHUS, HaOIIOICHHUE,
HKCIIEPUMEHT, MOJIelb, THUIOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEpAOE, KUAKOE, ra3000pa3Hoe),
MEXaHUYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsI, PaBHOACHCTBYIOMmAs cuj, aedopmarus (ympyras, TUIacTHYECKas),
HEBECOMOCTh, COOOIIAIONIUECS COCY/IbI;

yYBEpPEHHO pa3nuyarh siBieHus (Auddy3us, TEMIOBOE IBUKEHUE YACTHUIL
BEI[ECTBA, PABHOMEPHOE JBWIKEHHUE, HEPAaBHOMEPHOE JBWKECHHUE, WHEPIHS,
B3aMMO/ICHCTBHUE TEJI, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIIEHHON OChIO BpalleHus,
nepeaada JaBlieHUs TBEPABIMHU TeJIaMH, KHIAKOCTSIMU W Ta3aMH, aTMoc(epHOe
JIaBJICHUE; TUIaBAaHUE TeJI, IPEBPAIICHUS MEXaHUYECKOW SHEPTUN) TIO OMHUCAHUIO HX
XapaKTEpHBIX CBONCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
busnUecKoe SBICHHUE,

pacmo3HaBaTh ~ TPOSBIICHHE  HM3YYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpyXaromeM MHupe (B TOM uucie (Qu3ndeckue SBIACHUS B MPUPOJEC: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHHUE aTMOCHEPHOTO
JABJICHUSI Ha JKUBOW OpraHW3M, TUIaBaHHWE PHIO, phlYard B TeJie YEIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUCCKYIO 3a7ady B y4eOHYIO, BBIICISTH CYIICCTBCHHBIC
CBOMCTBA (IpU3HAKH) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh WU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYWHBI (Macca, O0BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IIyTh,
CpeaHsisi CKOPOCTb, CHJia YNPYroCTH, CHJIa TSDKECTH, BeC TeJa, Cujla TPEHUs,
JIaBJICHHE TBEPAOrO Teja, JABJICHHE CTOJ0A KUIAKOCTH, BBITAJKHUBAIOIIAs CuUJia,
MEXaHHUYecKas padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MIOJIC3HOTO ICUCTBUS MEXaHU3MOB, KHHETUUYECKAs M TIOTCHIIUAJIbHAS SHEPTHsI), TIPU
OMMCAHWUH TPABHJILHO TPAKTOBATh (DU3UYECKUN CMBICIT HCIIOJIh3YEMBIX BEIIMYUH,
uX OOO3HAUCHHUS W EIUHUII (U3UYCCKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONTUE JTAHHYIO (DU3UYECCKYIO BEIMYHUHY C JIPYTUMU BETUYMHAMH, CTPOHTH
rpaduKy U3Yy4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U MPOIIECCHI,
UCIIONIb3Ys TIPABWJIA CIIOKEHUSI CHJI (BIOJIb OJITHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXpaHEHUS MEXaHMYECKOW JHEPTUH, IMPH STOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa W 3aMUCHIBATh €T0 MAaTEeMAaTHYECKOE
BBIPKCHHUE;



CTPOUTH MPOCThIE (PU3NUECKHE MOJENIU PeaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCNIATh TMPU HTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUHN, IPUMEHATh (PU3UUECKUE MOAEIU JIJIsi 00bSICHEHUS
(bu3NYECKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUS, TMPOIECCHl U CBOWCTBA TEJN, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, U pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCICHHOTO OLICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3MUECKUX BEIMYWH, IPU dTOM BHIOMPATH aJICKBATHYIO
(GU3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJICICTBEHHBIC CBS3M M BHICTPAWBATh
JOTMYECKYI0 ILIEMOYKY PACCYKIAECHHM C ONOpPOM Ha HW3YyYEHHBIC CBOMCTBA
bu3nUecKux sIBICHUM, PU3nyecKkne 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEIIH;

pemaTh pacu€THbie 3a1aun (B 2—3 NeHCTBUS) MO M3y4aeMbIM TeMaM Kypca
(bu3uKyU, BIOKpas aIeKBaTHYIO (PU3HUYECKYIO MOJEINb, C UCIOJIb30BAHUEM 3aKOHOB
1 GOpMyIl, CBA3BIBAIOIMINX (PU3NUECKUE BEIMUYMHBI, 3aMMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIIEHUE 3aJayud, BBIABIATH HEAOCTAIONIME WJIM H30BITOYHBIC
JaHHBIE, OOOCHOBBIBaTH BBHIOOp METOJA pEHIeHUs 3ajJadd, WCIOJIb30BaTh
CIIPaBOYHBIE JaHHBIC, MTPOBOJUTH MaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh MOTYYEHHOTO 3HAueHUs (PU3MUECKOW BEIMYUHBI H
OTIPENETSATh Pa3MEPHOCTh (PU3UYECKOW BEIWYUHBI, TOITYYCHHON MPHU PEIICHUU
3a/1auu;

pacmo3HaBaTh MPOOJEMBbI, KOTOPHIE MOXKHO pEHIUTh TMpPU  TOMOIIU
buznyecKkux METOAOB, W TpejaraTh OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWU  WCCIENOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(TUTIOTE3Y), HHTEPIIPETUPOBATH MTOJTYUEHHBIN pe3yIbTarT;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (DPU3UYECKUX SIBICHUN WM (HU3MIECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE pPACIIMPECHHE Ta30B, SBJICHUE HHEPIIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJ, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBJICHHUE NEHUCTBUS aTMOC(HEPHOTO MaBICHHS, ACWCTBHE MPOCTHIX
MEXaHU3MOB): (OPMYIHPOBATh MPEANOIOKEHNE (TUMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJI0IeHUH, CAMOCTOATEIHFHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opynoBaHus U (HOPMYTUPOBATH BHIBOIHI;

MPOBOJUTh TPSMBIE W KOCBEHHBIC HW3MEPCHHS (OU3NYSCKUX BEIMYUH
(paccTosiHUE, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Chiia, TeMIeparypa,
MJIOTHOCTh JKUJKOCTH W TBEPAOTO Tella, CWJIA TPEHUS CKOJBKCHHUs, ITaBICHHUE
BO3J/lyXa, BBITAJKUBAIONIAS CHJIA, JEUCTBYIONIAs Ha TOTPYKEHHOE B KHUIKOCTh
Teno, KOAI(PPUIMEHT TOJIE3HOTO  JEUCTBUS  MHPOCTBHIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/a M3MepeHus, (PUKCUpPOBaATh IOKa3aHUS MPUOOPOB, HAXOJIWUTH 3HAYEHUE



U3MEPSIEMON BEJTMUMHBI C IOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh NOTPELIHOCTh U3MEPEHUM;

IPOBOJNUTH HECIIOKHBIE SKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEN
¢u3nYeCKuX BETUYHMH (3aBHCHUMOCTH IMyTH PaBHOMEPHO IABMXKYIIETOCS Tela OT
BPEMEHH JBWKCHHS TeJa, CUJIbl TPEHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW TE€d M HE3aBUCHUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHHUS
IPYKUHBI, BBITAJKUBAIOMIEH CHJIBI OT 00BbEMa MOTPYKEHHON 4YacTU Tela U OT
IUIOTHOCTU KHUJAKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEeJ0, YCIOBHM IMIaBaHUS TeJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C YyuuTelneM (OpMyJIUpOBaTh 3adadyy U THUIOTE3Y
UCCIIEJOBAHMSI, CaMOCTOSTENIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPECTaBISTh MOTYYCHHbIE 3aBUCUMOCTH (DU3MUECKUX BEIMYUH B BUJAC TAOJIUIl U
rpaUKoB, OLEHUBaTh MOTPEIIHOCTH, JedaThb BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUSI;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a00paTOPHBIM 000PYI0BAHUEM;

YKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAaloIIMecss COCyIbl, OapoMeTp, phblyar,
MOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TNIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB C OMOPON Ha WX OMUCaHUs (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINIECKUHN TIpecc, CU(OH,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETpP), MCIONb3Yys 3HAHUS O
CBOMCTBaX (DU3MYECKUX SBJICHUM UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONIb30BaTh CXEMBl U CXEMaTUYHBbIE PHUCYHKHA H3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TPOLECCOB IpHU
pelieHny y4eOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJIUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MPUMEPAX) MPAKTUUIECKOTO
UCTIONB30BaHUsl (DU3MYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HM IJISI OOECTICUCHUs
0e30MacHOCTH MPHU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUSI 370POBbsI U COOJIIOJEHUS HOPM DKOJOTHYECKOTO IIOBEJICHUS B
OKpYKaroLIEN CpeJie;

OCYUIECTBJISATH OTOOP UCTOUHUKOB MH(MOpMAINU (PU3UUECKOTO CONECPHKAHUS B
WHTepHeTe, caMOCTOSTENBHO (HOPMYIHMpYsT IHOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHMM M NYyTEM CpPaBHEHUS pPa3jIMYHBIX HCTOYHUKOB BBIIEIATH



uHdopMaIuIo, KOTOpas SIBISETCA MPOTUBOPEUYMBOM WM  MOXKET  OBbITh
HEJIOCTOBEPHOI;

UCIIOJIb30BaTh NPHU BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TOMYJSPHYIO
JUTEPATYpy (PU3NYECKOTO COACpIKaHUSA, CIIPABOYHBIE MaTEPHAIBI, PECYPChI CETH
WuTepHeT, BiameTh npuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPEeoOpa3oBaHUS
uH(pOpMAaIUU U3 OJIHON 3HAKOBOM CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHKOB WH(MOpMAIUU (HU3UYECKOTO COISPKaHMs, B TOM YHUCIE
MyOJIMYHO JeJIaTh KPaTKHUE COOOIIECHUSI O pe3yJbTaTaX MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, TPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBINA
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE NPE3CHTAIINECH;

IpU BBIMOJHEHUU YUYEOHBIX MPOEKTOB W HCCIEAOBAHHUM paclpeesiTh
00SI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTaBJIECHHBIMU 3aJja4aMu, CIEIUTh 3a
BBITIOJTHEHUEM IIJlaHA JICMCTBUA, aJ€KBATHO OICHMBATh COOCTBEHHBIM BKJIAJl B
JEATENbHOCTh T[PYNIIBI, BBICTPAWBaTh KOMMYHUKATUBHOE B3aUMOJICMCTBUE,
YUYUTBIBasE MHEHUE OKPYKAIOLINX.

K xoHny oOyueHus ¢ 8 knacce npenMeTHbIE PE3yJbTaTbl HA YIUIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHUN:

UCIIONIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJ, arperaTHble COCTOSHMSI BEUIECTBA, KPUCTAJUIMYECKHE U
amop(HbIE Tena, HACBIIIEHHBI W HEHACBIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsl, HPOBOJHHKH,
NOJIYIPOBOJHUKH, TU3IEKTPUKHA, HICTOYHUKHU IIOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TIOJIsl, ONTHUYECKass CUCTeMa) U CHMBOJIMYECKUN SA3BIK (PU3UKHU NpPHU
pElIeHUH YYEOHBIX U MPAKTUUYECKUX 3a/a4;

YBEPEHHO pa3linyaTh SIBJICHUS (TEIJIOBOE pacCLIMpEeHHe (C)KaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAaHUE, KalWUIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlUs, IUIABJIICHUE, KPHUCTAJUIM3AlMsl, KHUIEHHE, CIOCOOBI
TeIIonepeaayn (TEeIIONpPOBOAHOCTb, KOHBEKIIMS, U3IyUYEHHUE), TEIUIOBBIE MTOTEPH,
ANEKTpU3aLUs TEJ, B3aUMOJCHCTBUE 3aps/iOB, JCHCTBUS DJEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJIEHCTBUE MATHUTOB, IEHCTBUE MATHUTHOTO MOJIs HA
IPOBOJHUK C TOKOM) II0 ONHMCAHUID HMX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBIICHUE;

pacno3HaBaThb — NPOSBICHHE  M3YYEHHbIX  (U3MYECKUX  SIBICHUH B
OKpyXkaromeM wmupe (B TOM uucie (U3HYECKUE SIBICHHUS B MPUPOIE:
MOBEPXHOCTHBIE M KaNWUISPHbIE SBJICHHUS B MPUPOJE, KPUCTAIBI B MPHUPO/IE,
n3nydyenue CoiHia, 3aMep3aHue BOAOEMOB, MOpCKUE OpH3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBIICHUS B aTMocdepe, SIEKTPUYECTBO
’KMBBIX OPraHU3MOB, MATHUTHOE T0JI€ 3e€MIIH, Apeil() MOIOCOB, POJIb MArHUTHOTO



noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHUE), TpPU OSTOM MEPEBOAMTH
MPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEHATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh M3yYEHHBIE CBOWCTBA T W (HU3UYECKUE SIBICHUS, UCIOJB3YS
dbu3ndecKkue BENIWYWHBI (TEeMIlepaTypa, BHYTPEHHSS JHEPTUs, KOJIMYECTBO
TEIJIOThI, paboTa rasa, yielbHas TEMJIOEMKOCTh BEIECTBA, YAENbHAs TEIIoTa
IUIaBJICHUS, YJelbHas TEeIuioTa MmapooOpa3oBaHUs, YJelbHas TEIUIOTa CropaHus
TOTUTHBA, KOA(DPHUITUEHT MOJIE3HOTO ICUCTBHS TEIIOBOW MAITUHBI, OTHOCUTEIhHAS
BIQKHOCTh BO3AyXa, OJEKTPUYSCKUA 3apsij, CHUjda TOKa, DJIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTHBICHUE NpoBoAHMKa, DJ[C B memw MNOCTOSHHOTO TOKA,
AIIEKTPUUECKOE YAEIbHOE COMPOTUBJICHHE BEIIECTBA, paboTa U MOIIHOCTh
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABMWIHLHO TPAKTOBATH (PU3UYECKUI CMBICI
WCITOJIB3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M CIUHUILI (DU3WYCCKUX BEIIMYMH,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yUCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIIMYUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCITOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJICKYJISIPHO-KUHETHYECKON TEOPUU CTPOCHUS
BCII[ECTBA, YPAaBHCHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHCHHS DJICKTPUUICCKOTO
3apsna, 3akoH KyioHa, MPUHIUIT CYMEPITO3UIMH DJICKTPUUYECKUX IOJICH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon OMa asist mogHOM 1enu, 3aK0H
Jlxxoyns-JIeHia, 3aKOH COXpaHEHUsI DHEPTHH, MPU ITOM pPa3indaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA U €70 MaTEMaTHYECKOE BhIPAKCHNUE;

CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHWM, BBIJCIATh TMPU OTOM CYIIECCTBEHHBIE M BTOPOCTEIICHHBIC CBOWCTBA
00BEKTOB, IIPOIIECCOB, SIBICHUMN, MPUMEHATH (PU3HMUESCKHUE MOJICTH JIJIs1 OOBICHCHHS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUYEeOHBIX 3a]1a4;

OOBSCHATH (PU3UUYECKHUE SIBJICHUS, TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyallMii MPaKTHKO-OPHUCHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7]aud, B TOM YHCJIE TPEOYIOIMNUE UHCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKHUX BEJIUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3U U BHICTPAWBATh
JIOTUYECKYIO LEIMOYKY PACCYKJEHUM C OINOpOM Ha M3YYEHHBIE CBOMCTBA
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pellaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M ()OPMYJ, CBS3BIBAIONIUX (PU3HUYECKHE BEIMYHHEI,
3aMKUChIBATh KPAaTKOE YCJIOBUE M Pa3BEPHYTOE pEIICHUE 3a/layd, BBISBISATH
HEJIOCTAIOIINE MJIM U30BITOUHBIE JIaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
3a/layd, WCIOJIb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSATH METOABl aHaIn3a



pa3MepHOCTEH, UCIOJIB30BaTh rpauuecKre METOJbl PELIeHUs 3a/1ay, IPOBOAUTH
MaTeMaTUYECKUE IpeoOpa3oBaHus U PAcu€Thl, OLICHUBATh PEAITUCTUYHOCTH
IOJIyYEHHOI0 3HA4Y€HUs (U3MUECKOM BEIMYMHBI U ONPEACNATh Pa3MEPHOCTh
bu3nyeCKOi BETUYNHBI, MTOTYYCHHON PU PEIICHUH 3a]a4H;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMIHUTh NOpPH HOMOIIU
(¢u3nyeCKuX METOAOB, M NpeyiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs, B
ONKMCAaHUU  UCCIEJOBAHMS  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNIbTAT;

IPOBOJNUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUM WM (PU3UIECKUX
CBOMCTB TN (KanWJUISIPHBIE SIBJICHUSA, 3aBUCHMOCTH JABJEHUS BO3JyXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMS (HArpeBaHus) MpH
U3IYyYEHUH OT I[BE€Ta M3JIydarollel (MOIJIoMaroleil) NOBEpPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPAaTypbl KUIKOCTH M IUIOMAIU €€ IMOBEPXHOCTH,
ANEKTPU3ALMUs TEJI U B3aUMOJEHCTBHUE AIIEKTPUUECKUX 3apsAI0B, B3aUMOAEICTBUE
MOCTOSIHHBIX MarHUTOB, BU3YyaJIM3al[isl MArHUTHBIX MOJIE€H NOCTOSTHHBIX MarHUTOB,
JEUCTBHSL MarHUTHOTO IIOJII HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKa): (OPMYJIUPOBATH MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 OMbITa U (POPMYIHPOBAThH BHIBOJBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpEHUs (PU3MUECKUX BEITUYHUH
(Temneparypa, OTHOCUTENbHas BIAXHOCTb BO3[yXa, CHJia TOKa, HAaIpPSKEHUE,
yaelbHas TEMI0EMKOCTh BEIIECTBA, CONPOTHBIIEHWE NPOBOAHUKA, padoTa u
MOIIHOCTh 3JEKTPUYECKOr0 TOKAa) C MCMIOJIb30BAHMEM aHAJIOrOBBIX M IU(POBBIX
pubOpOB, 0OOCHOBBIBATH BHIOOP MeTOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOILIBIO YCPEIHEHUS
PE3YyIBTAaTOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

MPOBOJUTH IKCIEPUMEHTATIbHBIE UCCIEIOBAHUS 3aBUCUMOCTEN (PU3NUYECKUX
BEJIMYMH (3aBUCHMOCTH JAaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WIIU
OXJIAXKICHHUSI, UCCIIeIOBAaHUE SIBJICHUS TEIUI000MEeHa P CMENIMBaHUH XOJIOJHOM U
ropsidyeil BOABI, 3aBUCUMOCTH CONPOTUBIEHUS IPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHUSI M YACJIBHOIO CONPOTUBIICHUS BELIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HAIpPSHKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHHUE MOCIEAOBATEIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIHpoBaTh 3aJayy M THUIOTE3Y
UCCJIEIOBAHMS, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HHCTPYKLUHU,
IPEJCTaBIISTh MOJTYYEHHbBIE 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B BUJAE TAOJIUL U



rpauKoB, OLEHUBaThb MOTPEIIHOCTH, [elaTh BBIBOJABI [0 pe3yJibTaTaM
UCCIIEIOBAHMSI;

cobmoaTthk mnpaBuia 0Oe€30macHOro Tpyaa Inpu paboTe ¢ JabopaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHUUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKUX IIPOLIECCOB C OMOPOM Ha UX OmMcaHus (B TOM
YHCclie: CUCTEMa OTOIUICHUS JIOMOB, TMTPOMETp, IapoBas TypOWHa, aMmIiepMeTp,
BOJIbTMETP, CUETUYHK AIEKTPUUECKON IHEPTHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (MIPUMEpPBI), MPEJOXPAHUTENIHM U HX
OpUMEHEHHEe B OBITY W TEXHHUKE, NPUMEHEHHE TMOCTOSHHBIX MAarHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb IMOCTOSHHOTO TOKA), MCIOJIb3Yysl 3HAHUSA O
CBOMCTBAaX (PU3MUECKUX SABJICHUM, HEOOXOAUMbIe (PU3UUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaThb IPOCTBIE TEXHUYECKUE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpPMOMETP,
TEPMOC,  IICUXPOMETpP, THUIPOMETP, JBUrareilb BHYTPEHHETO  CrOpaHus,
JIEKTPOCKOII, ~ PEOCTaT), COCTABJATH CXEMbl JJICKTPUYECKHX LEeNer ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHMS AJIEMEHTOB JIEKTPUUECKHUX LIETEH, UCIOIb30BaTh CXEMBI
U CXEMaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIBHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TPOLIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3ajay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU ISl oOecreyeHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI M COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKpYKaIOIIEH CpeIE;

OCYUIECTBJIATH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO  (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HaHUW M CpaBHEHUS JIOTOJHUTENbHBIX HCTOYHHMKOB BBIACIATH HH(POpPMAIHIO,
KOTOpasi SIBJISIETCSI MPOTUBOPEUMBOI HITM MOKET ObITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTrO COAepKaHUs, CIIPAaBOUYHbIE MaTEepHabl, PECYPChl CETU
WnTepHer, BnaxeTs npuéMaMu KOHCIEKTUPOBAHUSA TEKCTa, NIpPeoOpa3oBaHuUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3faBaTh COOCTBEHHbIE NUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
000011as nH(HOPMALIHMIO U3 HECKOJBKUX MCTOYHUKOB (PU3NYECKOTO COIEPIKAHUS, B
TOM  4Yuclie MNyOJUYHO  MPEACTaBIATh  PEe3yJbTaThl  IPOEKTHOM  Win
MCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh U3yYEHHbIN



NMOHATUMHBIM  ammapaT  Kypca  (U3UKH,  CONPOBOXKJIATh  BBICTYIUJICHUE
MIPE3CHTALIUEH;

IIPU BBIMOJIHCHUH YUYEOHBIX MPOEKTOB M HMCCICAOBAaHUN (DU3UYECKHUX IPOIIECCOB
pacrpenensiTh OO0s3aHHOCTH B TpPyHIe€ B COOTBETCTBUU C TMOCTaBJIECHHBIMU
3aJa4yaMH, CJIEAUTHh 34 BBINOJHEHUEM IUIAHA JAEWCTBUU U KOPPEKTUPOBATH €rO,
aJIcKBaTHO  OIICHHWBATh COOCTBEHHBIM BKJIAJl B JEATCIBHOCTH T'PYIIIHI,
BBICTPAaMBAaTh KOMMYHUKATUBHOE B3aUMOJCHCTBUE, TIPOSIBIISII TOTOBHOCTH
paspemarh KOHQIHKTHI.

K koHiy oOyueHust ¢ 9 knacce npelIMETHbIE pPe3yJbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

UCITI0JIb30BaTh MOHATHUS (CUCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JIBIOKCHUSI, HEBECOMOCTh U TMEPETpy3KH, IEHTP TKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTICHOBCKOE
U3ITy4YeHHE, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKUA CBETa, OJM30PYKOCTh U
JTATbHO30PKOCTh, CHEKTPhl MCITYCKaHHUsSl M MOIJIONIEHUs, anbda-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOIMYECKUI
S3bIK (PU3UKY TIPU PEIICHUU YUEOHBIX U MPAKTUUYECKUX 3a]1a4;

YBEPEHHO  pa3juyarh sBJIEHUA (paBHOMEpPHOE U  HEpPaBHOMEPHOE
NPSIMOJIMHEWHOE JIBUKEHUE, PABHOYCKOPEHHOE MPSMOJUHEUHOE JBUKEHUE,
CBOOOJHOE MAaJeHHE TEeJ, JABM)KEHHE IO OKPYKHOCTH, B3aMMOJIEUCTBHE Tell,
paBHOBECHE MAaTepUAIbHOM TOYKH, PEAKTUBHOE JABUKEHUE, HEBECOMOCTb,
KojeOarenbHOe JABWKEHUE (TapMOHHMYECKHE, 3aTyXalolllhe, BbIHYXJICHHbIE
Kosie0aHus), PE30HAHC, BOJIHOBOE IBM)KEHME (PacIpOCTpPaHEHHWE M OTPaKEHUE
3ByKa, HHTepdepeHIus U qudpakius BOIH), IPSIMOJIMHEHHOE PacIpoCTpaHEHUE,
OTPAXEHUE M TPEIOMJICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA,
pasnokeHue Oeoro cBeTa B CHEKTP W CIOXEHUE CIHEKTpPaJbHBIX IIBETOB,
€CTECTBEHHAsl  PAJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO  CIEKTpa
U3JIyYEHHUs) MO OMUCAHUIO HX XAaPaKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBICHHE;

pacro3HaBaTh  MPOSIBIGHUE  W3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpYXaroleM MHUpe (B TOM yucie (U3NUYECKUE SIBICHHUS B NMPUPOJE: MPUIMBBI U
OTJIUBBI, ABUXEHUE TIaHET COJIHEUHOM CHCTEMBI, PEAaKTUBHOE JBUKEHHUE KUBBIX
OpraHU3MOB, BOCIIPUATHE 3BYKOB J>KMBOTHBIMH, 3E€MIICTPSCEHHE, CEUCMUYECKHUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOIE, OMOIOTnYeCcKoe
JNEUCTBUE BUIUMOTO, VYIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IYyYEHHUI,
€CTECTBEHHBIN PAJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4Yd, pPaJAHMOAKTUBHOE
U3JIy4YeHUE NPUPOJHBIX MHUHEPAJOB JIEUCTBUE PAJMOAKTUBHBIX H3JIYYEHUU Ha
OpraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;



OINKCBHIBaTh WU3YUYEHHBIC CBOMCTBA TeN W (U3NYECKUE SIBICHUS, UCIOJb3YS
¢uznyeckue BEIWYMHBI (CPElHAs W MTHOBEHHass CKOpPOCTh Tela IpH
HEPAaBHOMEPHOM [BM)KEHHM, YCKOPEHHE, NEpEMEILICHHE NpU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  YIJoBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIIPYTOCTH, CUJIa TSXKECTH, YCKOPEHHE CBOOOIHOTO
naJIeHUs, BEC TeJa, LIEHTP TSKECTU TBEPJOTO Teja, UMILYJIbC TeJla, UMITYJIbC CUIIbI,
MOMEHT CHJIbl, MEXaHHYECKasi paboTa U MOLIHOCTb, NOTEHIIUAJIbHAS SHEPTHUS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, TOTEHIMATbHAS YHEPTUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEpPrus, IOJIHAs MEXaHWYeCKas SHEprusi, MEepHoJ M YacToTa
KoJIe0aHul, Mepro]] MAaTEMATUYECKOTO U MPYKUHHOTO MAasTHUKOB, JJIUHA BOJHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IPEIOMIICHUS
Cpelpl), TMpH ONHCAHWU TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsT M €IUHULBI (PU3NYECKHUX BEIUYMH,
HaxXoJIuTh (OPMYJbI, CBA3BIBAIOUIME AHHYIO (PU3UYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINYMH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3NYECKUE SIBICHHS M  IPOLECCHI,
UCITOJIb3Ys 3aKOH COXPAHEHUsl SHEPIMH, 3aKOH BCEMHUPHOTO TATOTECHMS, IIPUHLIIUI
CYNEpIO3ULIMA CHWJI, MPUHLHI OTHOCUTENbHOCTH ['amunes, 3axkoHbl HproTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyIm, 3aKOHBI OTpa)K€HUS U TPEIOMIICHUS CBETa, (POpPMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEJIb aTOMA, HYKJIOHHYIO MOJIEJb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsiI0BO0 U MAcCOBOIO YHUCEN MPH SJIEPHBIX PEAKIUAX, PU ITOM
pa3ianyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MATEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKUE MOJAENIU pealbHBbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIIETISITh IIPU 3TOM CYIIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IOPOLECCOB, SIBICHUN, NPUMEHATh (PUINYECKUE MOJEIH Js OOBSICHEHUs
(U3MYECKUX MPOILIECCOB U PEIICHUs YUYEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, POIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTYyallMil MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIC 3a/layd, B TOM 4YHCIIe TpeOyIolIMe YHCIEHHOTO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUM (PU3NYECKUX BEJIWYUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO IEMOYKY pacCyX AeHUH H3 2—3 1IaroB ¢ ONOpOil Ha HU3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3UUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7]aud M0 M3y4yaeMbIM TeMaM Kypca (PU3UKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYI0 MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
(GopMyJ1, CBA3BIBAIOIINX (PU3NYECKUE BEIUYUHBI, 3aMIMChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHUE 3aJauyM, BBIABIATh HEOCTAIOLIUE WIH H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BHIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BaTh



CIIPABOYHBIE JAaHHbIC, IPUMEHATh METOJbl aHAIM3a Pa3MEPHOCTEH, HUCIOIb30BATh
rpaguueckue  METOAbl  peIIeHUs  3aJad, MPOBOJUTH  MaTeMaTHYECKHE
npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
¢u3nYeCKol BENTUYMHBI U ONPEACNATh Pa3MEPHOCTh (DU3HUECKON BEINYHHBI,
MOJTyYEHHOU MPH PEIICHNUH 33Ja4H;

pacro3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh MpU  [OMOIIU
bu3MUecKuX METOJIOB, W TMpeasiaraTh OPUEHTUPOBOYHBIM CHOCOO peIlIeHUs, B
ONMCAaHUU  UCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(rumote3y), OILIEHHWBATh MPABUIBHOCTh TMOPSAAKAa TPOBEACHUS HCCIEIOBAHUS,
UHTEPIIPETUPOBATH MOJTYYCHHBIN pPe3ybTar;

MPOBOJIUTH OTBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WM (PU3NUECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTUH,
3aKOHA COXpaHEHMS HMITYJIbCa, JCHCTBHE 3aKOHa bepHyu M BO3HUKHOBEHHE
NOIBEMHONW CHJIBI KpbUIa, 3aBUCHMOCTh TMEpHOAa KOJEOAaHWW MPYKUHHOTO
MasTHUKa OT MAacChl Ipy3a M KECTKOCTU TPYXKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacinpoCTpaHEHUE CBETa,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300paKeHMS MpeIMeTa B cOOMparollel JIMH3e, HAOII0eHUE
CIUIOIIHBIX M JMHEHUYATBhIX CIIEKTPOB M3ITydeHUs): (pOpMyIHpOBaTH MPOBEPSIEMOE
npeanoyiokeHue  (TUImoTe3y) O  BO3MOXHBIX — pe3ysibTaTaXx  HaOJIO/IEeHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 00OpymOBaHWS,
OIMMCHIBATH XOJI OIBITA U (DOPMYJIHUPOBATH BHIBOIHI;

POBOJUTH TPU HEOOXOAMMOCTH CEpPHUI0 TPAMBIX H3MEPEHHM, OMpeaessis
CpeqHee 3HAYCHHWE W3MEPSAEMON BEIMYMHBI M ONPEAETsis IMOTPEIIHOCTD
pE3yNbTaTOB MPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpEHUs
(M3MepUTENBHOTO PUOOpa);

IIPOBOIUTH KOCBEHHBIE U3MEPEHUsT (PHU3NIECKIX BEIUYUH (CPEIHSA CKOPOCTh
U YCKOpEHHE Tejla TpU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOHOTO
najieHusi, KECTKOCTh  MPYXKUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa M  MOIMHOCTh, dYacToTa H IEpHOJ  KojJcOaHUM
MaTeMaTUYeCKOr0 H  TPYXHHHOTO  MAasTHHUKOB, (OKyCHOE  paccTosHue
coOuparomied JUH3bI W €€ ONTUYecKas CWila, pPaAUOaKTUBHBIA (OH) C
UCIIOJIb30BAaHUEM aHAJOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ja U3MEpPEHHUs, TIUIAHUPOBATh W3MEPEHUsS, CaMOCTOSTEIBHO COOUpaTh
DKCIIEPUMEHTAJILHYI0 ~ YCTAHOBKY, BBIYHCISATH  3HAYEHWE  BEJIUYUHBI U
aHAJIM3UPOBATh TMOJNyYCHHBIC PE3yJIbTaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUM;

MPOBOJUThH IKCIIEPUMEHTAIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBHCUMOCTh IIyTH OT BPEMEHH NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3



HAYaJIbHOM CKOPOCTH, 3aBUCUMOCTH CHUJIBI TpPEHHUSI CKOJBKEHHUS OT CHJIbI
HOPMAJILHOTO JaBJICHUs, MepuoAa KoJieOaHWH MaTEeMaTHYECKOTO MasTHUKA OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHHUsI CBOOOJHOIO TMaJeHUs, HCCIeI0BaHUE
W3MEHEHUS! BEJIMYMHBI M HAIMpaBJIECHUS WHAYKIMOHHOTO TOKA, 3aBHCHUMOCTH yTja
OTpaXEHUs CBETa OT yrja MaJeHUs, yria MpeJIoOMJIEHUS OT yIria MaJeHUs
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMM YACTHUIIBI I10
TOpMO3HOMY NyTH (110 QoTorpadusimM)): COBMECTHO C yUHUTENIEeM (POPMYIUPOBATH
3a/layy M TUIIOTE3y MCCIEI0BAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJILHO COOMpAaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, NPEICTABIIATH
MOJTyYEHHBIE 3aBHUCHUMOCTH (PU3MYECKUX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLIEHUBATh NOTPELIHOCTH, J€JIaTh BBIBOJbI IO PE3yJIbTaTaM MCCIIEAOBAHNUS;

coOmoaTh mnpaBuia 0Oe30macHOro Tpyaa Inpu paboTe ¢ JabopaTopHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX omucaHus (B TOM
qyclie: CIUIOMETP, NaTYMKU I[IOJIOKEHHUS, PACCTOSHUS U YCKOPEHHMsI, paKera,
9XO0JIOT, OYKH, MEpPUCKOI, (¢oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHUYECKUE
CBETOBOJIbI, CHEKTPOCKOM, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIUMBbIE (DU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH HW3YYEHHBIX TEXHHUUECKHUX
YCTPOMCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB MpHU
pelieHn y4eOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMbl ISl MOCTPOEHUs
M300paKEHUI B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUN B MOBCEJHEBHOW KW3HU JUIsl oOecrieueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOIO TOBEACHHUS B
OKPYKAIOIIEU CPELE;

OCYILECTBIATh MOUCK HH(pOpMaru Gpuzndeckoro conaepxkanus B UntepHere,
CaMOCTOSITENIbHO (OPMYJIUPYS MOUCKOBBIN 3alpoc, HaXOIUTh MYTH OMpeIeIeHHs
JIOCTOBEPHOCTH TOJIy4eHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM U
JIOTIOJTHUTEIHHBIX HCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOJTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
auTepaTypy (pU3MUEecKOro cojaepikKaHus, CIPaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHer, BnaxeTs npuéMaMd KOHCIEKTUPOBAHUSA TEKCTa, MpPeoOpa3oBaHuUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE€ MHCHBMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PM3UUECKOrO COAEpKaHUs, MyOIMYHO
NPEJCTaBIISITh PE3YNbTAThl MPOSKTHOW MM MCCIEA0BATEIbCKON NEATEIbHOCTH MPU



TOM TPaMOTHO HCIOJIb30BaTh M3YYECHHbIH MOHSATUHHBIM ammapaT u3y4aemMoro
paznena (U3MKKM M CONPOBOXKAATh BBICTYIUIGHUE TMpe3eHTAIMel ¢ y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



3. TEMATHYECKOE IINIAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabsneie IIpakTuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B IO3HAHMH OKPYKAKOIIEr0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro mo pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Nasnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Htoro no pazneny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYJIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' U UX B3aUMOJICHCTBUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1 1
Hroro no paszneny 58
Paspnen 3. [loBTopuTe 1bHO-00001IAK01IIMIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U

OJICKTPOMAariuTHBIC BOJIHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIE SIBIICHUS 3 1
' (mOBTOPUTENHHO-0000IAOIIINI MOYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. AsneHus 1

PUPOJIbI

®usnuecKue ABICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

Owusnueckue npubopsl. [lorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3MepoB MaJibIX Ted. MeTtoa psnoB"

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PsI/IOB (C UCIIOJIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIIOBOTO paciIupeHus ra3oB. ONbITH MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMonelicTBrEe YacTHI] BEIECTBA:
MPUTSHKEHUE U OTTAJTKUBAHUE
ArperatHble COCTOSIHUSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe npuxeHue. [1yTh,
TPAeKTOpH S, IEPEMEILICHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxosieHre ckopocTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUKCHUUN

JlaGopatopHas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amgau no reme "Pacuer cpeaneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 110 HAKJIIOHHOM miockocTu"”

93 OTHOCUTENBHOCTH ABMKEHUA. CloxxeHue
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Homyyenne u ananus rpaukoB

24 3aBUCHMOCTH IIYTH ¥ CKOPOCTHU JABMKCHHUS
OT BpEeMEHH
Pemenue rpaduyueckux 3agad mo reme

25 "Mexanuka. PaBHomepHOE
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUsI CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMATEeNLHOM JIBUKEHUHN

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
II;moTHOCTE BemecTna'

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOE€HUHU BELIECTBA.
Mexanuka"

KoHnTtponbhas padora nmo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS] 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHU BelllecTBa. Mexanuka"

35 Cuna. SIBnenue Tsrorenus. Cuiia TsKeCTu

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaesneHue CUibl TKeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenne 3anau no reme "Cuia ynpyrocTtu.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozelcTByOIIas cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3amgau no reme "Cuna tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaboparopHnas paboTa "OnBbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

48 Pemenue 3aga4d mo reMme "B3aumoneictsue
ten. Cuisl B MexaHuke"

49 KonTponbHas pabota mo Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmocdepa 3eMin 1 IPUIHHBL €€
CYIIIECTBOBaHUS

62 Ypoxk-uccnenosanue "[IposiBienune
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 H3mepeHune aTMOCEepHOTo AaBlICHUSI.
Oneit Toppuuemnnu
3aBUCUMOCTh aTMOC(HEPHOTO JaBJIECHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EpPHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumena

67 Pemenne 3amaa nmo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcrepuMEeHTaIbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeN0"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

TEeJI0, MOTPYKEHHOE B KUJIKOCThH"

70

IInaBanue Ten




JlaboparopHnas pabota "Vccienoanue

71 3aBHCUMOCTH Beca TeJia B BOJIe OT 00beMa
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrenue 3amad mo teMe "3akoH
Apxumena. YcioBus miiaBaHus tena"
Pemenue 3agau mo teme "JlelicTBue

74 JKUJKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroToBKa K KOHTPOJIBHOM paboTe MO

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH
1 Ta3oB"

77 KonrtponsHas padorta no reme "/laBnenue
TBEPJBIX TEN, )KUJIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3ama4d Ha onpeneneHue paboOThI U
MOIIIHOCTHU

81 PaGora cuibl TSKECTH M CUITBI TPEHUS

82 Pemenue 3ampau mo Teme "Pabora cuiibt
TSXKECTU U CUJIbI TpeHus"

83 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBaEMOM MPHU MOIBEME O JIeCTHHIIE"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuino MoMeHTOB




JlaboparopHas pabota "M3ydeHnue npaBuiia

86 pblyara JJisi MOJIBUXKHOTO U HETIOABH>KHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

88 VYpoxk-npoekt "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU MapameTpaMu”
Ypoxk-koudepenuus "[IpocTsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT noneznoro neicTBus
MPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

91 KII/] moaBM)KHOTO M HEIIOABIKHOTO
0s10k0B"

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

93 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIBHOE

94 orpeielieHue N3MEHEHUST KHHETHIEeCKOH 1
MOTCHIINATHLHON YHEPTHH MPU CKATHIBAHUN
TeJIa MO HaKJIOHHOM MIOCKOCTH"

95 [ToaroroBka k KOHTPOIBHOM paboTe MO
teme "Pabota u MOIHOCTE. DHEeprus"

96 KonTponbhas pabota no reme "Pabota u
MOIIIHOCTb. DHEprus"

97 Pabora ¢ TekcTamu 1o Teme

"MexaHn4eckoe ABrKeHue"




08 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BelecTna”
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pafiom ¢ TEKCTaMH 110 T?Me "JlaBneHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Tekcramu no Teme "Dueprus’ 1
102 Pa6ota c Texcramu 1o Teme "IIpocThie 1
MEXaHU3MBI'"
OBIIEE KOJIMYECTBO YACOB I10 102 23

I[TPOT'PAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MOJITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSHUH BEIIECTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJiMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemmnepaTypHbIe Kbl
9 BHyTtpenHsist sHeprus u crnocoosl eé 1
U3MEHEHUS
10 Buapl Tenonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
HeJsX HeprocoepexeHus"
12 KonunuectBo Tennotsl. Y aenbHas 1

TCIINIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

16

17

JlaGopaTtopnast pabora "HcciaenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MMOJTYYEHHOTO BOJIOH
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

[ImaBnenne n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€IbHAsA
TEIUI0Ta TUIABJICHUS

19

20

21

Pemenue 3agad mo reMme "Ilnasinenue u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBJIeHUs JIpaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS] KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Mpu HarpeBaHUH aMOP(HBIX

TCJI

22

[TapooOpa3oBaHue ¥ KOHACHCAIIHS.




Hcnapenue

Kunenue. Y nenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTD

23
TEMIIEPATYPHI KUTICHUSI OT aTMOC(HEepHOTO
aBJICHUS

24 Pemenue 3amau no teme "IlapoobpazoBanue
U KuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBieHus"

26 HacpliieHHbIil 1 HEHACBIEHHBIA Map.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJIFHOM BIAXKHOCTU BO3ayXa"

28 Pemenue 3amau nmo teme "BiaxHocTh"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOIUMBA. Y IeibHas TeIIoTa
CTOpaHHUS

31 [IpuHIMIBI PaOOTHI TETIOBBIX IBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenwne 3agau mo Teme "KIIJ] Temiororo
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie MOTEPH B TETUIOCETAX

37 3aKOH COXpaHECHHSI U IPEBPAICHHS SHEPTUN
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME

38 "TeruoBsie siBeHUs. MI3MeHneHne
arperaTHbIX COCTOSIHUH BemiecTa"
KoHnTtpoinbhas padora mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
COCTOSIHH BeniecTa'

40 DOnexkTpuzanus Ten. J[Ba poaa 3apsioB
Ypoxk-uccnenosanue "Hccnenopanue

41 CIoCO00B Pa3IUYHBIX BEIIECTB
HadJIeKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe noje. Hampssk€HHOCTD

43 anexTpudeckoro nosus. [Ipunnun
CYTIEPHO3UINH SICKTPUUECKUX TOTEH

44 Hocurenu anekTpudeckux 3apsiioB.
DnemeHTapHbIi 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs IEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
IIOBCEIHEBHOM XKU3HH"

48 Pemienne 3agau no teme "3akoH coXpaHEHUS

3JIEKTpUYECKOro 3apsaa




Onektpuueckuit Tok. IctouHuku

49 1
ANEKTPUYECKOTO TOKA
Ypoxk-uccnenosanue "Hccnenopanue

50 JIEUCTBUSA JIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DIIEKTPUYECKHUI TOK B METaJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTprUYecKas 1enb 1

o4 Cuna Toka. AMnepmerp 1

55 DIIEeKTpUUYECKOE HarpshkeHue. BonbTmeTp 1
JlaboparopHnas pabota "COopka u

56 HCIIBITAaHUE JICKTPUUECKON LIETTH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHMOCTH CHJIBI TOKA OT HAIIPSHKCHHUS. 1
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

58 3aBUCHMOCTH CHJIBI TOKA, IIPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAPSHKEHUS Ha
pe3uCTOpe U CONMPOTUBIIEHUS pe3nucTopa”

59 DIIEKTPUUYECKOE COMPOTUBIIEHUE. Y ACIIBHOE 1
COTMPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

61 Pemenue 3agau no teme "DnekTprueckoe 1
CONPOTHUBIICHHE. Y ICIBHOE CONPOTHUBIIEHUE"

62 Pemenue 3amay o teme "3akon Oma" 1

63 [TocnenoBarenbHOE U MapaieIbHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

JlaboparopHnas pabota "IIpoBepka npaBuia
CJIOKEHHMSI HAIIPSHKEHUN TPpU
MOCJIe0BATEILHOM COEIMHEHUH JIBYX
pe3uctopon”

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCIMHEHUS TTIPOBOHUKOB"

66

67

68

JlabopaTtopHast pabota "[IpoBepka npaBuia
JUISL CUJIbI TOKA MPU NapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
UCTOYHUKA ToKa. 3akoH OMa sl OJTHOM
enu

69

Pemenue 3amgau o reme "DJIC, BHyTpEeHHEE
COIPOTUBIIEHNE UCTOYHMKA TOKA. 3akoH OMa
IS TOJIHOM 1enu”

70

71

JlabopaTtopnast padora "Onpenenenne IJC
H BHYTPCHHET'O COIMMPOTHUBIICHUA UCTOYHHKA
TOKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHas pabota "IIpoBepka mpaBu
Kupxroga"

73

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3JIEMEHTOB"

74

Pabora snexkrpuueckoro Toka. MoIuHoCTb




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpeznenenue
pabOThl ¥ MOIIIHOCTH 3JIEKTPUYECKOT0 TOKA"

3akon JIxoyns-Jlenna. [Torpedurenu
3EKTpUYECKOro Toka. KopoTkoe 3ambikaHue

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMI ACHCTBHS JOMAIIHUX
3JIEKTPOHArPEBATEILHBIX IPHOOPOB"

78

[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME
"DrekTpuuecKue 3apsabl. 3apsHKCHHbBIC Tena
" UX B3aumoaeucTBus. ITocTOSHHBIN
ANEKTPUIECKUHN TOK"

79

80

81

KonTponbhas pabota no Teme
"DnekTpuuecKue 3apsabl. 3apsLKEHHbBIE Tena
" X B3aumojeiicTBus. IlocToIHHBIN
ANEKTPUIECKUN TOK"

ITocTostHHBIE MarHUTEL. MarHuTHOE I10JI€
3eMIIM U ero 3HauCHHUE JJIA )KU3HU Ha 3emite

VYpok-uccnenosanue "M3ydenue
MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB
pY UX 00BETUHEHUH U Pa3/IeiICHUN.
Busyanuzanus nosst mOCTOSIHHBIX MarHUTOB'

82

OmnsiT OpcTena. MaruuTtHoe mose
AIIEKTPUYECKOTO TOKA

83

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
ToKOM. [IpMeHeHne IeKTPOMaruuToB B
TEXHUKE

84

Cuna Amnepa u onpeneneHue eé




HaIpaBJICHUS

Pemenue 3amaud no reme "Cuna Amnepa u

8 omnpezeneHue e€ HarpasieHus"
DNEeKTPOABUTaTEh OCTOSIHHOTO TOKA.

86 Hcrnonb30BaHuE 3EKTPOIBUTATEICH B
TEXHUYECKUX YCTPONCTBAX U Ha TPAHCHOPTE

87 JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJISl Ha MPOBOAHUK C TOKOM"

88 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

89 JlaboparopHas pabota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNIeKTpoaBUrarens"

90 JlabopaTtopnast pabora "N3zmepenne KI1/]
AJIEKTPOJIBUTATEILHON YCTAHOBKH"

01 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuuu. [Ipasuino Jlenna
VYpoxk-uccnenosanue "HccnegoBanue

92 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3amau mo teme "3akoH

93 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

94 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU
Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

95 BO300HOBIISIEMBIX HCTOYHHUKA SHEPTHUU.

[TpoGnemsl s3xonoruu. TormmuBHEIE
3JIEMEHTHI U AJIEKTpoMoOuIn"




[TonroroBka K KOHTPOJIBHON pabOTE MO TeMe

96 | " 1
DJIEKTPOMAarHUTHBIC SIBJICHUS

97 KonTtponsHast pabora "DneKTpoMarHUTHbIE 1
siBJIeHUS"

08 PabGoTa ¢ Texcramu o teMe "TenaoBbie 1
SIBJICHHS"
Pabota ¢ TexkcTaMu 110 TeME

99 "DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tena 1
U UX B3aumogencraue"

100 Pabota ¢ Texctamu 110 Teme "IlocTOSHHBIHN 1
ANEKTPUIECKUHN TOK"

101 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBJICHHS"

102 Pabota ¢ TexkcTaMu 110 TeMe 1
"DneKTpoMarHuTHas MHIyKOus"

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexannueckoe nBukeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO IBUKEHUS
Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXAHUYECKOTO IBUKEHUS
BexTopHbIE BEIMUNHBI, ONEpaLliU C 1
BEKTOPAMHU, IPOEKIIUH BEKTOPOB
Panuyc-BekTOp MarepualbHON TOYKH, 1
nepeMelIeHre Ha INIOCKOCTH
PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxkeHue. Cpeassisi 1 MTHOBEHHas 1
CKOPOCTb T€JIa IPU HEPABHOMEPHOM
JBUKEHUHU
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTHU CKOJIbKEHUs OpycKa 1 1
VI IBUKEHMS IIApHUKa 110 HAKJIOHHOM
IJIOCKOCTH"
PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1

JIBUOKEHUE. Y CKOpEHHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemetieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

Pemenue 3amgau no reme "llepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHKeHUH"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIPU
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOU ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIpPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOMJIEHHOT'O ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6ogHOTO nafeHus. OmbIThI
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBkeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaGopaTtopnast pabora "HcciaenoBanue

22 JBUKEHHS TeJla, OPOIIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yrinoBasi CKOPOCTb, IEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHE MPH JIBIKEHUH TI0
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
Vpoxk-koH(pepennus "PacrioznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHN4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKOe IBUKEHNUE U CIIOCOOBI €0

onucanus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
JlaGopaTtopnast pabora "HcciaenoBanue

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. KoapdummenT tpenns

38 JlaGopatopHas pabota "OnpezneneHue
Kod(puimenTa TpeHHs CKOJIbKEHUS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH ITOJ1
JIEHCTBUEM HECKOJIBKUX CHIT

41 3akoH bepHyM U noIbEMHAs CUjia Kpbliia
Ypoxk-koHdepenuus "CoBpeMeHHbIE
JIeTaTeNbHBIE allapaThl, Cya Ha

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISIX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM Mofy1Ke"

43 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

48 Vpok-uccnenopanue "OnpeneneHue
LIEHTpa TAKECTU Pa3IMYHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeakTuBHOE ABM>KEHNE
Pemenne 3amau o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

54 Pabora cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHast pabota "Onpenenenne

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa IO TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabora "OnpezneneHue

S7 paboThI CUJIBI YIPYTOCTH IIPU OABEME

T'py3a C UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pemenue 3amau no teMe "3aKOHEI
W3MECHEHUS U COXpAaHEHUS MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTE MO
TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padora no teme
"B3auMoaencTBue TeI. 3aKOHEI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJeOaHUil: mepuo,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MIEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH NepHoa KonebaHui
IIPY’KNHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHas padora "U3smepenue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3nepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MEePHO/Ia KoJIeOaHui
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTepdepeHn U TUPaKIUU BOJIH HA
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u otpaxeHnue

3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"DKCEpUMEHTAJILHOE OIPE/IETICHHUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MlcTouHnKy cBeTa

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenus Consua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Ipenomnenue cBeta. 3aKOH MPETOMIICHUS
cseta. [lonHoe oTpakeHue cBeTa.

93 JlaGopaTtophast pabota "HcciaenoBanue




3aBUCHUMOCTH yTJjia IPeIOMJICHUS OT yrjia
MaJICHUsI CBETOBOT'O JIyya Ha TPaHHUIIC
«BO31YX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3h"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLIel JIMH3
Ypoxk-konpepenuus "Ilpuniun geiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIL,
Teneckor, ¢poToarnmapar)"

101 ['na3 xak onTHyYecKas CUCTEMA.

bruzopykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKTP.

102 Oneitel HeroTona. Cnoxenue
CIEKTpalIbHBIX 1[BeTOB. [{lucnepcus ceera

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B cekTp. [lonyuenue 6enoro

L[BETA [P CJIIOKEHUHU 1IBETOB"

104 Omnbitel Pe3epdopa u mranerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Monens atoma bopa.
Hcnyckanue 1 NOriaomeHue cBeTa aTOMOM.

106 KBantsl. JIuneituarsie criekTpsl
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
ramma-u3J1y4eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [lepuon nonypacnana
VYpok-koHndepennus "JleiicrBue

112 PaAMOAKTUBHBIX U3JIyU€HUHN Ha JKHUBbHIE
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ SJHEPTUH

115 Pemenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u neneHus saep.
Ucrounnku sneprun CoiHIA U 3BE3T
Ypok-koHpepenmus "Anepuas

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIEMBbI
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

TEM ose0anus 1 BOJIHLI. CBETOBLIE U
118 eme "Koieb Cse e
KBAHTOBEIE SIBJICHUA"
KonTponpHas padora o teme "Konebanus
119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"
120 Pemrenne pacyeTHBIX 1O TEMe
"MexaHndeckoe aBrKeHne"
Pemenne pacueTHBIX U KAUECTBEHHBIX
121
3a1a4 o teme ""B3aumoneiictBue ten"
Pemienne pacyeTHBIX U Ka4YECTBEHHBIX
122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPIruM U UMIyibca'
123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKkeHne"
124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"
125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"
126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aaa4 o teme "TemnoBsie mpouecch”
127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxxkHocTs"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”
129 Pemenne pacyeTHBIX M KAYECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KII/] anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aK0OHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C"TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUSI

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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