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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM 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.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUW, U Ha (POPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
IrPaMOTHOCTH  oOydvarommxcsi. B mporpamme 1o  (u3MKE  Y4YUTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOYy4EHHs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUs TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUS MPEIMETHOTO COJAEPKAHHS WU
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpaMma mo ¢usuke pa3zpaboTaHa € LENbI0 OKa3aHUS METOJUYECKOU
MOMOILM YYUTEIIO B CO3/IaHNU paboyeil mporpaMMbl IO Y4eOHOMY MPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE MPOLECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
NpeloCTaBsieT HauboJiee SICHble O00pa3lbl MNPUMEHEHHS HAyYHOTO METoj1a
MO3HAHU, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe y 00y4yarounxcs.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE TMpEIINojaracT YBEPEHHOE
BIIAJICHUE CIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTEpU3yIOIIUMHU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

MHTEPHPETUPOBATh JaHHBIE M HUCIOJIb30BaTh HAy4YHbIE JOKA3aTeIbCTBA JJIS
MOJIyYE€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konuenmuun npenogaBanust yueOHoOro mnpeamera «®Dusuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, peau3yrOIIUX



OCHOBHBIE  0011€00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPXKIEHHOM pelIeHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

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

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

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

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

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK [JIs pPa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOn€HHOM YpOBHE B pPaMKax COOTBETCTBYIOIMX Npoduieid oOydeHHs Ha
YPOBHE CpPEeAHETO 00111ero 00pa30oBaHuUs.

JlocTikeHne 3TUX Liened mporpamMMbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

pUOOPETCHUE 3HAHUN O JUCKPETHOM CTPOCHHH BEIIECTBA, MEXaHWYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX ¥ 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
CO3MaHUSI W WCIIOJIB30BAaHUS (PH3WYECKMX MOJCIEH, BKJIIOYAas TBOPYECKUE U
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJIUTHL OIBITHI, SKCIIEPHUMEHTAIBHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznueckoil HayKu.



Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 udacoB: B 7 kjacce — 102 ygaca (3 4daca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 136 gacos (4
yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY/KAIOIIEro Mupa.

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

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
N3mepenne Quanyueckux BeaUUMH. OTaloHbl. Pusuueckue npudopsl. lleHa
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HU3Y4yaloT MPUPO.Y.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

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

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

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHHUIM.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MymeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM 0OJIbIIE BBICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

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

JBwxenue yactuil BemecTBa. CBS3b CKOPOCTH JBMIKEHUSI YACTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(KpUCTAITMYECKUX) Tell. B3auMOCBsA3b MeXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX



arperaTHbIX COCTOSHHMSIX MU MX aTOMHO-MOJEKYJISIpHbIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

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 U B3aUMOAeCTBHE TeJl.

Mexannueckoe nBwxkenue. Ilyte u  nepememenue. PaBHOMepHOe w
HepaBHOMEpPHOE JBIKeHHE. CBOOOJHOE MaJeHHE KaK MPUMEP HEPAaBHOMEPHOTO
nerkeHus teil. CkopocTb. CpenHssl CKOPOCTh IPH HEPABHOMEPHOM JBHKEHUU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

['paduxu 3aBUCMMOCTEM BEIMYMH, OMHUCHIBAIONIMX JBIKeHHE. OOIIue
NOHATUSIT 00 OTHOCUTENIBHOCTH JBUXEHUs. CloXeHue CKOpOCTed i Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBnenne uHEepUUHU. 3aKOH HMHEPLUUH. B3aummopaeilcTBHE TeNl Kak NpUYHHA
U3MEHEHHS] CKOPOCTH JBWKEHMS Tell. Macca Kak Mepa HMHEPTHOCTH Tela B
MOCTyNaTeabHOM JBWKeHuU. [lmoTHocTh 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 CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fBJICHHUE TATOTEHHUS U CUJa
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBHKEHHUS Tela.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUST MHEPIIUH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

OneIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb pacTshKeHHUs (nedopmariim)
MPYKUHBI OT MIPUII0KEHHOUN CHUIIBL.

OMnbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTH CHJIBI TPEHHUSI CKOJBXKEHHS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

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

Hasnenue. Cuna naBnenus. CrocoObl yMEHBIIICHUS U YBEJIUUYCHUS JTABIICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHS Ta3a OT 00bEMa U TEeMIEpPaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIABJICHHMSI  JKUJKOCTH  OT  T[JIYOMHBI  MOTPYKEHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MeXaHU3Mbl. VICronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 000souku 3emiu. OmnbiT Toppuueru. M3mepenue armochepHoro
JaBJIEHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJlI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clIoBHE BOBHUKHOBEHUS BBITAIKMBAIOIIEH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBneHune neicTBUs aTMOCPEPHOTO TABICHUS.

Cudon.

3aBUCUMOCTh BBITAIKUBAIONIEH CHIIBI OT 00BbEMA MOTPYKEHHON B KUIKOCTb
YaCcTHU TeJa U IJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcmoBue nuiaBaHus TEN: IUIABaHUE WK MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



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 BBITAJIKUBAIOLIEN CUJIBI, JEHCTBYIOIIEH HA TEJO 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.

KonctpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEACIICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

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

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

Mexannueckas dsHeprus. KuHeTMyeckas U IIOTEHIMAJbHAS SHEPIUsl.
[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/] HaKJIIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

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

N3ydeHune 3akoHa COXpaHEHUS MEXaHUYECKON SHEPTHH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHHUS MOJICKYJIIPHO-KUHETHYECKOU TEOPHHU.



Mopenu TBEPAOro, >KHUIKOTO W 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-
KMHETHYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KAITWLIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO JIBUKEHHS YacTHUlLl. TeMIepaTypHbIe IIKAJIbL.

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

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh 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  MapooOpa3oBaHMsl.  3aBUCUMOCTh  TEMIIEpaTypbl  KUIMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBsle ABUTATEId M 3alIMTA OKPYXKarolled cpeapl. TeninoBble TMOTEpU B
TETIOCETSX.

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

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KAWJUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.

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

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUU pabOThl BHEIIIHUMU CHUJIAMH.

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 KPUCTAJIJIOB IOBAPEHHOM COJIM WIIM 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 3aBUCHUMOCTHA JaBJIEHUST 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
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanre SBJICHUS TEIJIOOOMEHA 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 TEIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca UCHapeHHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Tena. JIBa poaa aieKTpUuYecKUX 3apsaoB. B3aummoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

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

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue artoma. IIpoBOAHMKM, HOUAJICKTPUKU U TOJYNPOBOJHUKH. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DONEeKTpUYECKUd TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METaJIaX, KUIKOCTIX U razax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSIHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napasuielibHoe coequHeHne MpoBOAHUKOB. DJC B 1lenmu MOCTOAHHOTO TOKa. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoyns-JleHa.
DneKkTpudecKre Ienu U MOTpeOUuTEeNN dIEKTPUIECKOi sHeprun B ObiTy. 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 BIEeKTPOMArHUTOB B TEXHUKE. JIEHCTBHE MArHUTHOTO IIOJ Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HampaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apanes. SIBneHue 31eKTpoMarHuTHOM MHAYKUMK. [IpaBumno Jlenna.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIUHU.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa poza 3JIEKTPUUYECKUX 3apsAI0B U B3aUMOJICVCTBUE 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 cTOUYHMKHN TOCTOSIHHOTO TOKA.

JIelicTBHS 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 Pa3/ICICHUS MTOJIOCOB MarHuTa.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSIHHOTO TOKaA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE JICKTPUUECKOMN LIETIH MOCTOSHHOTO 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.

OnpeneneHue yaenabHOTO CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue 9/1C 1 BHyTpEHHETO COMPOTUBIICHHUS] UCTOYHUKA 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.

OrnpeneneHrne MOUTHOCTH AIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3y4yeHne MarHuTHOTO MOJISt IOCTOSTHHBIX MAarHUTOB MPU UX OO0BETUHEHUU U
pa3/ielieHUH.

HccnenoBanre neMCTBUS 3JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPETIKY.

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

N3yueHue neicTBUSI MArHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITEI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHUW 3HAUEHUS U HAMPABJICHUS! MHIYKIIMIOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannyeckue siBJICHUS.

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

BekTopHble BEMYMHBI, ONEPAIMU C BEKTOPAMU, POCKINU BeKTopa. Paguyc-
BEKTOP MATEpUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBHXKEHUE. Y CKOpPEHUE
cBoOogHoOTrO mMageHust. OneITel I anmuiest.

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

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 10 OKpPYKHOCTHU. JIMHEHHass CKOPOCTh, YIII0Bask CKOPOCTh, IIEPUOT
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 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHus: cuia TPEHHS CKOJIbKEHHUS, CUJIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduuneHt tpenus.

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

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbel, CyJa Ha MOABOAHBIX KpBUIbAX, AHTHUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). Ilepsas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTB U meperpys3Ku.

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
HEYIpPyroe B3aUMOJCHCTBUE. 3aKOHbI HU3MEHEHHUSI U COXPAHEHUS HUMITYJIbCA.
PeakTuBHOE IBHKCHHUE.

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HU3MEHEHHUS M COXpPAHEHUs
MEXaHHYECKOM YHEPTUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

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

N3mepeHnie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHLHO
KaOuHeTa (QU3UKU.

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

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

HabGmronenue paBeHCTBa CHIT IPU B3aMMOJICHCTBUH TEII.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMIyJbca MPH YIIPYTOM B3aHUMOJICHCTBUH.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWMIIEro pPaBHOMEPHOIO
JIBIDKEHUS [IAPUKA VI TETIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JBI)KCHUHU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanre 3aBUCMMOCTH CHIIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPYKHUHE, OT
CTeTNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU TeJa 110
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenne pabOTBl  CHUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a ¢
UCIT0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

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

MareMatuueckui ¥ NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexanuueckue BOaHBL. [IpomonbHble W TIONEpedyHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJH: uHTepdepeHuus u nudpaxuus. J[JinHa BOJIHBI U CKOPOCTh €&
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WH}pa3Byk u ynbrpasByk. Hcnonbs3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenune BoIHYXAEHHBIX KOJ€OaHU U pe30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre 4acTOThI U MEPUO/Ia KoJIeOaHUH MAaTEMaTHUYECKOTO MasSTHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoja KojeOaHWii Trpy3a, MOJBEIICHHOTO K
JIEHTE, OT MaccChI Tpy3a.

OMNBITHI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



Paznen 10. DiieKTpOMArHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.

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

DIneKTpoMarauTHas npupoga csera. CKOpocTh cBera. BonHOBBIE CBOKCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MHOMOIIbIO MOOMJIBHOIO
tenedoHa.

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

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonnHeliHOEe pacmpocTpaHeHue cBeta. 3arMmeHuss ConHna uo JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpakeHus cBeta. llocTtpoeHue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue cBerta.
Hcronb30BaHueE MOJHOIO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonm nyderr B nuH3e. Popmyna TOHKOM nuH3BL. IlocTpoenue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CHEKTpalbHBIX IBETOB. Jlucniepcust cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens rina3sa.



Paznoxenue 6e1oro cBera B CIEKTP.

[Tonyuenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

HccnenoBanne 3aBUCHMOCTH yrila OTPAXEHHS CBETOBOTIO Jyda OT yIJia
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 W ONTHYECKOW CHIIBI COOMPAFOIICH
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 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 MorioiieHre cBera aroMoM. KBaHThl. JIMHeyaThie CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. 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 peakuuu. 3aKOHBI COXPAHEHUS 3apsSOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenust saep. Mcrounmku sHeprum ConHua W 3BE3M. SepHast >HEpPreTHka.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Peructpanus uzmydeHus: IPUPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke JIsl TIOJITOTOBKM K OCHOBHOMY TOCY/IapCTBEHHOMY 3K3aMeHY IO (hU3HKE.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHCHHUE W ONMCAHKE SIBJICHUI HA OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
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 YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIFOUYAsi paOOTHI M OMBITHI U3
MepeuyHel K paszfenaM Kypca) B YCIOBHUSX CaMOCTOSTEIBHOIO IJIAHUPOBAHUS
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEJIMYHH,
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 WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOMIETO MOIYJIS MOXKET 3aKaHUMBATHCS
MIPOBEICHUEM JTMATHOCTHYECKON padOThl 3a Kypc (DU3UKU YIIIyOJIEHHOTO YPOBHS,
BKJTFOYAOIICH 3alaHusl Pa3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBIMOTHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3ydenue (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HAMpaBICHO
Ha JIOCTHKEHHE JIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs
y oOyuatomerocsi 0yayT copMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yIbTaThl B
4acTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B OOCYXJEHHM OOILECTBEHHO 3HAUYMMBIX
U 3THYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAaHUE IIEHHOCTH (HU3NYECKOW HAyKd Kak MOIIHOTO HMHCTPYMEHTa
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMsg B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npeCcTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS PUPOIBL;

pa3BUTHE HAYYHOM JF0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXHOCTHM TpaBWJ OE€30MacHOrO TMOBEACHUSA Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

c(OpMHPOBAHHOCTh HaBblka pedJeKcud, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOTO K€ MpaBa y APYroro 4yejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PCIICHHHM IPaKTHYECKUX 3a71ad (B pamMKaxX CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

HWHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOoheCChid, CBSI3aHHBIX C (PU3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJieM W MyTed HxX
pelIeHus;

e 8)adanmayuu K uUBMEHANOUWUMCA YC108UAM COUUANBHOU U RPUPOOHOT
cpeowl:

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOCKTOB (PU3MUECKOI HAIIPaBIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTHX;

MOBBIIICHUE YPOBHS CBOCM KOMIIETEHTHOCTH 4€pe3 IPaAKTHYECKYIO
JIEeSITEIbHOCTD;

NOTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUW, YMEHHUU (HOPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0OBEKTaX U SIBJICHUSX;

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHMI U KOMIIETCHTHOCTEH B 00JIacTH
busuKy;

MJIAHUPOBAHUE CBOETO PAa3BUTHSI B TNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

OIlEHKa CBOMX JCHCTBUH C Y4Y€TOM BIUSHUA Ha OKPY’KAIOILIYIO CpEmy,
BO3MOYKHBIX TJ100QIBHBIX TTOCISACTBHUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (U3MKE HA YPOBHE OCHOBHOIO
oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOUAIOITUE T03HABATEIILHBIC YHUBEPCAIbHBIC yUeOHBIC CHCTBHS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3zoBble JJornueckue aAelcTBUA:
BBISBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM  OOBEKTOB
(siBNEeHUM), Knaccu(UUUPOBATh UX;



BBISIBJIAITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUs] B pacCMaTpPUBAEMbIX (aKTax,
JTAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M TIPOLIECCOB, JI€JaTh BBIBOJAbI C HCIIOJb30BAHUEM JEAYKTHBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUMAHTOB PEIICHUS, BHIOOp HanOosiee MOIAXOASIIErO C
Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJibTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIEE Pa3BUTHE (PU3MUECKUX MPOLIECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

NPUMEHATh PA3JIUYHbIE METOJbl, HHCTPYMEHTBl M 3alpOChl MpPU TOUCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH HH(POPMAIIIIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

OLICHMBATh HAIEKHOCTh HHMOPMALMU MO KPUTEPHUSIM, MPEIIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  NpEACTABICHUS
uHGOpMaAllMU W WJUIIOCTPUPOBATH pEIIaeMble 3aJaud HECIOKHBIMH CXEMaMH,
JuarpaMMamu, MHOU TpaduKoil 1 nX KOMOMHAITUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOH TEMBbl H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d MW  IOJAJCpKaHue
01aroxeIaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapYy>KUBaTh Pa3IMINE U CXOJCTBO MO3UITHI;

BBIp2XaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MMCHhMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUN KOHKPETHON PU3NUECKON MTPOOIEMBbI;

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, JOCTUIas KaueCTBEHHOIO pe3yJibTara I0
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranusamnus:

BBISBJISITH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOIUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN IPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelleHHs] (U3MUYECKON 3aJadyu WU
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U Ipejiararh IjiaH €€ U3MEHEHHS,

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEeSATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(Gu3MYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JMCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro.

npuU3HaBaTh CBOE MPABO HA OLIMOKY MPH PEIIeHUU (PU3NYECKUX 3a]ad WM B
YTBEPKJICHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUA BellecTBa (TBEpAOE, KUAKOE, ra3000pa3Hoe),
MEXaHMYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBieHus (Auddy3us, TEMIOoBOE IBUKEHUE YACTHUIL
BCII[ECTBA, PABHOMEPHOE JBIDKEHHE, HEPAaBHOMEPHOE JABWKCHHUE, WHEPITHS,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepeaada JaBleHUs TBEPABIMU TeEJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoC(epHOe
JIaBJICHUE; TUIaBAaHUE TeJ, IPEBPAIICHHUS MEXaHUYECKOW SHEPTUN) TIO OMMCAHUIO HX
XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh ~ TPOSBICHHE  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUS Ha JKUBOW OpraHW3M, TUIAaBaHHWE PbHIO, phlYard B TeJie YEIIOBEKA), MpHU
ATOM TIEPEBOJUTH MPAKTHUCCKYIO 3a7ady B y4eOHYIO, BBIICISTH CYIICCTBCHHBIC
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHSAsI CKOpPOCThb, CHJIa YINPYrOCTH, CHJIa TSKECTH, BEC Tela, CUia TPEHUS,
JaBJIEHUE TBEPAOIO Teja, JABJIEHUE CTOJI0A KUIKOCTH, BBITAJKHUBAIOLIAS CHUIIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MIOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAs ¥ TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (DU3WUYCCKUN CMBICT HMCTOIB3YEMbIX BEIMYHH,
uX OOO3HAUCHHUS W EIUHUIBI (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MYECKUE SBICHUS U  MPOIIECCHI,
UCIIOJIb3Ys TIPABWJIA CIOXKEHUSI CHJI (BIOJIb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa W 3aMUCHIBATh €r0 MAaTEeMaTHYECKOE
BBIPKCHHUC;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJICTH pealbHbIX OOBEKTOB, MPOIIECCOB U
SIBJICHWM, BBIJCIATh IMPU OTOM CYIICCTBEHHBIE M BTOPOCTEIICHHBIC CBOHCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUH, TIPUMEHATh (PU3NUECKUE MOAEIU [Tl OObSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33]1a4;

OOBSCHATH (PU3NYECKUE SBJICHMUSI, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEPHBIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIC CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bU3NYeCcKuX SBICHUM, (PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJICIIH;

pemaTh pacdy€THbIe 3aauu (B 2—3 ACHCTBHS) MO M3y4yaeMbIM TeMaM Kypca
¢bu3uKy, BRIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEAOCTAIOIINE I H30BITOYHBIC
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJadd, HWCIO0JIb30BaTh
CIIPaBOYHBIE JIAHHBIC, TPOBOJUTH MAaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENATh PA3MEPHOCTh (PU3NYECKON BEIMYMHBI, MOJTYYEHHOM MpHU pelIeHUU
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PENIUTh TMPH  TOMOIIN
bu3MYecKuX METOJIOB, M TpeajiaraTb OPUEHTUPOBOYHBIM CMOCOO peIlIeHUs, B
OMMMCAHWHM  HUCCJENOBAHMS  pAaCoO3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KCHHE
(TUTIOTE3Y), HHTEPIIPETUPOBATH MOTYUEHHBIN pe3yIbTarT;

MIPOBOJIUTH OTBITHI O HAOIOACHUIO (PU3MYECCKUX SBICHUH WM (PU3UICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
W3MEHEHHE CKOPOCTH TIPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUIKOCTHIO
U Ta3oM, MPOSBICHUE IEHCTBUS aTMOC(HEpPHOTO IaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIOICHNH, CAMOCTOSTEIFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TPSMBIE U KOCBEHHBIE W3MEPECHHS (DU3NYECKUX BEIUYUH
(paccrositHue, TPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUIKOCTH M TBEPAOTO TENla, CHJIA TPEHUS CKOJBXKCHHS, IaBICHHUC
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTH
Ten0, KOAI(PPUIMEHT TOJNIE3HOTO  JEUCTBUS  TPOCTHIX  MEXaHW3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaTh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3yJIbTaTOB CEPUU U3MEPEHUN U
OIICHUBATh TIOTPEITHOCTh U3MEPCHHIA,



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEM
bu3NYecKuX BEIUYUH (3aBUCHUMOCTHA MYTH PABHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KadecTBa OOpaOOTKM TOBEPXHOCTEH TEl U HE3aBUCHUMOCTH CHJIBI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYTrOCTU OT YJ/UIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpYyKEHHOM YacTU Telda U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IUJIOTHOCTU Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJ0, YCIOBHM MIaBaHUS TeJl, YCIOBUN pPaBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneM (GOpMyIupoBaTh 3adadyy U THUIOTE3Y
UCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISTh MMOTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUL U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh MpaBWJa TEXHUKM O€30MacHOro Tpyna mnpu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MPUHIIMIIBI AEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPONCTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLECCOB C OMOPOM Ha WX OmucaHus (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINIECKUIN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONB3ysd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJb30BaHusl (PU3MUECKUX 3HAHWU B TOBCEIHEBHOW JKHU3HM ISl OOeCHedeHHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HNuTepHere, caMOCTOSTENbHO (HOPMYIHpYsT TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCSA 3HAHWM W TMYyTEM CpPaBHEHHUS pPa3IMYHBIX HCTOYHUKOB BBIICISATH
uHPOpMAIIMIO, KOTOpas  SBJSIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPaBOUYHbIE MaTepHalbl, PECYpPChl CETU
WUuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMCHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYCHHBIN TOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX NPOCKTOB M MCCICAOBAHUU paCHPEEIATh
00s13aHHOCTH B TPYMIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJladyaMU, CJICIUThH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ] B
JNESATENbHOCTh TPYNIBI, BBICTPANMBAaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHuss ¢ 8 knacce mnpenMeTHblE pPe3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHUS BELIECTBA, KPUCTALIMYECKUE U
amop(HbIe Teja, HACBHIILIEHHBIM W HEHACBIIEHHBIA Map, CIOCOOBl HW3MEHEHMS
BHYTPEHHEW OHEPIuM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsli, MPOBOJHHKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE MOJsl, ONTHYECKas CUCTEMA) U CHUMBOJMYECKHH S3bIK (DU3HKU TPHU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHHUE, KANWLIAPHBIC SBICHUSA,
UCIIapeHue, KOHAEHCAlus, IUIaBJICHUE, KPUCTAUIM3als, KHUIEHHE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3yUEHHE), TEIUIOBbIE MOTEPH,
JIIEKTpU3aLMs TeEJ, B3aUMOJIECUCTBUE 3apsA0B, ACHUCTBUS DJIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aNMOCHCTBUE MATHUTOB, AEMCTBUE MarHUTHOTO ITOJISI HA
MPOBOJHUK C TOKOM) IO ONHCAHUI0 MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHUS B NPUPOJE, KPUCTAUIBI B IPHUPOJIE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B arMmocdepe, 3IEKTPUYECTBO
KUBBIX OPTaHW3MOB, MarHUTHOE T0Jie 3eMiH, Apeiid MOII0COB, POJIb MATHUTHOTO
noJis JUis KU3HM Ha 3emMje, MOJSIPHOE CHSHHUE), IPU 3TOM IEPEBOAMTH



NPaKTUYECKYI0 3a/Jadyy B Y4YeOHYIO, BBIJEIATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMIlepaTypa, BHYTPEHHSS DJHEPrUs, KOJIWYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUIaBJICHUS, YJeNbHas TEeIuioTa NmapooOpa3oBaHUs, YJelbHas TEIUIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpspKeHWE, COMPOTUBIICHUE MpoBoAHUKa, JJ[C B 1enu MOCTOSSHHOIO TOKa,
AIEKTPUUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTH
AIIEKTPUUECKOTO TOKA), MPU OMUCAHUU MPABMWIIBHO TPAKTOBATH (PU3HUECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (DU3NYECKUX BEJIMYUH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMUYMHAMH, CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA Tel, (QPU3NYECKUE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsina, 3akoH KylioHa, NpUHLMI CYNEPHNO3UIMUA SJIECKTPUUECKUX TMOJIeH, 3aKOH
OmMa m1s yuyacTka uenu, npaBuia Kupxroda, 3akon OMa 1l MOJTHOM 1IeTH, 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs SHEPruu, MPU 3TOM pa3iIuvaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH IPU OTOM CYIIECTBEHHBbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOTO OIICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKHX BEJUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M U BHICTPAWBATh
JOTUYECKYI0 LIEMOYKY PpPACCYKIECHHM C OINOpOM Ha HW3YyYEHHBIE CBOMCTBA
bu3nUecKux sIBICHUM, (PU3nUecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WCIMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOJIbl aHaIu3a
pa3MepHOCTEH, UCIIONIB30BaTh TpadUuecKre METOAbl PEIICHUs 3a]a4, MPOBOIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
[OJIyYEHHOI0 3HA4Y€HUs (U3MUECKOM BEIMYMHBI U ONPEAENATh Pa3MEpPHOCTh
($u3NYECKOI BEIMYUHBI, TIOTYYEHHON IIPU PEILICHUY 3aJauH;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAaHUU  UCCIEJOBaHMSI  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJNUTD OMBITHI MO HAOMIOACHUIO (PU3NUECKHUX SBICHUM WM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPaTyphbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO TOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (DOPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TpPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOJAHUKA, paboTra U
MOIIIHOCTh JJIEKTPUYECKOTO TOKA) C MCIOIH30BAaHUEM AHAJIOTOBBIX U ITHU(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

IPOBONUTH AKCIIEPUMEHTAJIbHBIC MCCIIECOBAHMS 3aBUCUMOCTEH (PU3NIECKUX
BEJIMYMH (3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHWs WU
OXJIAKICHMS, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueid  BOABI, 3aBUCHUMOCTb COIPOTUBJICHHS TMPOBOJHUKA OT €ro JJUHBI,
IUIONIA/IA  TONEPEYHOTO0 CEYEHHs U YACNbHOTO CONPOTHBIICHUS BEIIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U NMAPAJJIEIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMsSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MPEJICTABIISITh MOTYYCHHBIE 3aBUCUMOCTU (PM3MUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHWBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJibTaTaM
UCCIIEIOBaHMUS,



cobOmoaTh mpaBuiaa 0€30MacHOro TpyJa Ipu padoTe C J1abopaTOPHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, amMIepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpPUOOpbl  (MIPUMEpPBI), MPEJOXpPAHUTENIHM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, JJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJIb3Yys 3HAHUSA O
CBOMCTBaX (PHU3MYECKUX SBJICHHWH, HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpPEl TIO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (OKUIKOCTHBIM TEPMOMETD,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JBUTAaTeIh BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIGKTPUYECKHX Iener ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHX II€TIeH, UCTOIb30BaTh CXEMBI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3ajay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITOJIB30BaHUs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HU ISl oOecrieueHus
0e30MacHOCTH MpPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Pu3ndeckoro cojepkanus B utepHere,
CaMOCTOSITENTFHO (POPMYIHpysl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWK W CPaBHEHUS OTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(MOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BAaTh TP BBIMOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JIUTEPATypy (PU3NYECKOro coaeprKaHus, CIPAaBOYHBIE MaTEpPHANIBI, PECYPChl CETU
WNuTepHeT, BianeTh NpuéMaMH KOHCIECKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC IMCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIICHWS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COACPKAHUS, B
TOM  YHCI€ MYONWYHO  TPEJACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
UCCIIEIOBATENLCKOM IeATEeILHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BATh N3YYCHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB U HMCCIIEIOBAHUN (PU3MUECKUX MPOLECCOB
pacmpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHWBAThH COOCTBEHHBIM BKJIaJA B JCATCIBHOCTH  T'PYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

K xoniy oOyuenusi ¢ 9 knacce mpenMeTHbIE pPe3yabTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:

UCIIOJIb30BAaTh MOHATHUS (CHCTEMA OTCUYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaIbHO30PKOCTh, CHEKTPbl MCIyCKaHUS M IOIJIOIIeHus, anb(da-, Oera- U ramma-
U3IyYEHUs, U30TOINBI, SAEpHAs U TEPMOsACpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IPU PELICHUHN YUEOHBIX U MPAaKTUYECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NpSIMOJIMHEHOE JIBIDKCHHE, PaBHOYCKOPEHHOE TMPSMOJIUHEHHOE JBM)KEHHE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
Koie0aTeNlbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJHOBOE JABMKEHHUE (PacCIpOCTPAHEHUE U OTPAXKEHUE
3ByKa, UHTEepdepeHuus u qudpakiys BOJIH), NPIMOJUHEHMHOE pacnpoCTpaHEHUE,
OTpaX€HHWE M IMPEIOMJICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb  MpPOSIBIEHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUM B
OKpY’KaroIleM MHpe (B TOM 4Hclie (pU3NYECKUe SBJICHUS B MPUPOIE: MPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHeT COJIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeHCTBUE BUIUMOTO, YIbTPadUOIETOBOTO M PEHTTEHOBCKOTO  M3IY4YCHHIH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTHBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpPraHM3M 4YeJOBeKa), MPU 3TOM MEPEBOANUTH MPAKTHUECKYIO 3a7ady B Y4EOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
busznyeckue BeNMYMHBI (CpEIHSIE W  MIHOBEHHAas CKOPOCTh Tella IIpH



HEPAaBHOMEPHOM JBWKCHHH, YCKOPEHHUE, MEPEMELICHUE MPU PABHOYCKOPEHHOM
NPSMOJIMHEWHOM  JIBMDKEHUM,  YIJIOBas  CKOPOCTb,  LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTU, YCKOPEHUE CBOOOTHOTO
IIaJICHUsI, BEC TENA, UEHTP TAKECTU TBEPIAOTO TEJIA, UMITYJIbC TEIA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHHUecKasi paboTa U MOILTHOCTb, MOTCHIIMATIbHAS SHEPTHUS Tea,
MOAHATOTO HAJl MIOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIbHAS SHEPTUS CKATON MPYKUHBL,
KMHETUYECKash JHEpPrus, IOJHAas MEXaHM4YECKas DSHEpPrus, MEPHOJ U YacToTa
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IMPEIIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO  TPAKTOBAaTh  (PU3MYECKHM  CMBICT
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUS, IMPUHLIUI
CYNEPHO3ULIMA CHUJI, NPUHLUI OTHOCUTENbHOCTU [ 'amuies, 3akoHbl HbroToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTO SIAPA, 3aKOHBI
COXPAHEHMs 3apsA0BOIO M MACCOBOI'O YHCEI IPU SAEPHBIX PEAKLUAX, IIPU ITOM
pa3ianyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U €r0 MATEMaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3UUECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUH, NPUMEHATHh (PU3NYECKHE MOJAEIU Il OOBSICHEHUs
(u3HYECKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3aa4;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAUeCTBEHHbIE 337aud, B TOM YHCIE TpEOYIOIIHEe YHUCICHHOIO OLICHUBAHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYHUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAaUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUH, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIINX (PU3NYECKUE BEIMYUHBI, 3aMMChIBATh KPATKOE yCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEeUIeHUs 3aJaud, MWCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbl aHAJIN3a PA3MEPHOCTEN, UCITOIb30BATh
rpajguueckue  MeTOAbI  pELIEHUs  3aJady, MPOBOJUTH  MaTEeMaTHYECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1a4u;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMHUTh NOpPH HOMOIIU
buznyecKux METOAOB, W MpeljaraTb OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEIINOJI0KECHHE
(rumoTe3y), OILICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKHUX SBICHUN WM (PU3NUECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpAaHEHHs YHEPTUH,
3aKOHA COXPaHEHWs UMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJeOaHUN NPYKUHHOTO
MasTHUKa OT MAacChl Ipy3a M KECTKOCTU NPYXKUHbI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEMHOE paclpoCTpaHEHHUE CBETA,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparoliel JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHUYATBhIX CIIEKTPOB H3JIyueHUs): (pOpMYIHpPOBATH NMPOBEPIEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOANUTHh NPU HEOOXOAMMOCTH CEpHUI0 NPSAMBIX H3MEPEHH, onpeaenss
CpellHee 3HAYEHUE U3MEpPSIeMOM BEIMYMHBI M ONpENENsisl IOrPEUIHOCTb
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IPU PaBHOYCKOPEHHOM JABM)KEHUH, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeli JUH3BI W €€ ONTHYeCKas CuWia, paAuoOaKTUBHBIN (OH) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CAMOCTOSTENIbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBATh IOJYUYEHHBIE PE3YJbTAThl, OLEHHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHUJIbI TPEHHUS CKOJBXEHUS OT CHJIbI
HOPMAJbHOTO JABJICHUS, MEpUoJa KoJieOaHH MaTeMaTH4YeCKOro MasiTHHUKa OT



JUIMHBl HWUTHU, OIPENEJICHUE YCKOPEHUs CBOOOAHOIO INaJEHHUsA, HCCIEIOBAHHE
VU3MEHEHUS BEJIMYMHBI M HAIPABICHUS MHIAYKIUMOHHOIO TOKA, 3aBHCUMOCTH yTia
OTpaXEHUs CBETa OT yria IaJAeHus, yrja IMpeloMIICHUs OT yIjia NaJAcHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHUE OSHEPIHMM YACTHLBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/layy WM THUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITEILHO COOMpPATh 3KCHEPUMEHTAIbHYK) YCTAaHOBKY, IPEICTaBIATh
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTk mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abOpaTOpHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyHuCle: CHUIOMETP, NAaTYMKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, HEpPUCKOI, (oToanmapar, MHUKPOCKOI, TEJIECKOI, ONTHYECKUE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibCoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENbHBIX IMPUOOPOB M TEXHOJOTMYECKHX MPOLECCOB MpHU
pelieHnr Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparolei JTH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEJIHEBHOM >KM3HU ISl oOecreyeHus
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3aMpoC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHOH HMH(OpMAalMM HAa OCHOBE MMEIOIMXCS 3HaHUM Hu
JOTOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpIKaHUs, CIPABOUYHBIE MaTE€pUANbl, PECYPChl CETU
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX HMCTOYHHKOB (PU3MUECKOTO COAEpKaHUs, MyOIUYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



paznena (U3MKM M CONPOBOXKAATH BBICTYIUIGHHE Mpe3eHTAIMel ¢ y4ETOM
0COOEHHOCTEH ayJUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3zpnen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAKOLIEr0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 du3nyecKkne BeININHBI 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 JIBrOKeHHEe 1 B3aUMOJICHCTBUE YaCTHII 4 5
' BElIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHn4eckoe JBHKEHUE 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
Wroro no pazueny 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
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
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
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
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 U 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 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




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 DNEKTPOMArHUTHBIC SIBJICHUS 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 ITPOTPAMME 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.

®uznyeckue npudopsl. Ilorpemnoctu 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 MajbIxX Tea. Metoj psiioB”

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OoJIbIIe 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
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI 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 nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "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 10 HAaKJIOHHOM 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
MOCTYNATEeNFHOM JIBUKEHUHU

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.
ITmorHOCTE BertecTBa"

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"

KoHnTtponbnas padora mo teme "dusuka —

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

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

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 Tena"

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"
JlaGopaTtopHas pabota "OnbITHI,
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 no Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

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

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJICHUs ra3a OT TeMIEepaTypsl”

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmocdepa 3eMin 1 IPUIHHBL €€
CYLIECTBOBaHMS

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

63 N3mepenue atmochepHOro aBjieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTH aTMOC(EPHOTO AABJICHHUS OT

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

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias 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

70

TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

IInaBanue Ten




JlaboparopHnas pabota "Vccienoanue

71 3aBHCHMOCTH Beca Teja B BOJE OT o0bema
MOTPYKEHHOU B KUJKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

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

74 YKUJKOCTHU U Ta3a Ha OTPYKEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCcTpyrpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHUe
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
U ra3oB"

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

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora cuibl TSKECTH M CUITBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MOIIHOCTH,
pa3BUBaeMOM P NOIBEME O JiecTHHULIE"

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3yueHue npaBuia

pbldara ajisi IoABMXHOT'O U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

Pemenue 3anau no teme "3omno0toe
npaBuiio Mexanuku'" / Beepoccuiickas
poBepoyHas paborta

88

Pemenue 3amau mo teme "Pabota cuiiel
TSDKECTH H cvutbl TpeHust" / Beepoccuiickas
poBepoyHas paboTa

89

90

91

VYpok-npoekt "IIpoextupoBanue
MOJINCIIACTOB C 33JJaHHBIMU NapaMeTpaMu”
Ypok-konpepenus "[Ipoctsie
MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

Koaddurment nosnesnoro necTpus
MPOCTHIX MEXaHU3MOB

92

93

94

JlaGopaTtopHast pabota "Onpeznenenue
KIIJI moaBu>XKHOTO M HEMOABUXKHOTO
0710KO0B"

Mexann4geckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTAIBHOE
ompeieJIieHue N3MEHEHHUST KHHETUYECKON 1
MOTEHITUATBLHOW SHEPTHH MPU CKATHIBAHUHT
Tea Mo HaKJIOHHOW MIOCKOCTH"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "Pabota u MOIITHOCTH. DHEpTHs"




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ TekcTamu 1o Teme 1
"Mexanuyeckoe ABuxeHue"

99 Pa6oTa ¢ Tekctamu 1o reme "CtpoeHue 1
BelecTna”

100 Pabota c' 'TCKCTaMI/I no teme "Cuiibl B 1
npupojie

101 Pa?OTa C TeKCTaMH TI0 T?Me "JlaBeHue 1
TBEPJBIX TEJ, )KUIKOCTEH U Ta30B"

102 PaGora ¢ TekcTamu o Teme "DHeprusi. 1
[IpocTeie MexaHU3MBbI"

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIO’KEHUST 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 "Kpucrannuueckue u
4 amopdusie tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aJiMa30B"
5 CMaunBaHue U KanWIISIPHOCTD. 1
IToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxKaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemnepaTypHbI€ Kbl
9 BHyTtpenHsist sHeprus u crnocoosl eé 1
U3MEHEHUS
10 Bune! Ternonepenaun 1
VYpoxk-koudepenuus "HMcnonabzoBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B 1
LEJSIX dHeprocoepexeHus "
12 KonunuectBo Tennotsl. Y aenpHas 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
Herotona—Puxmana

15

16

17

JlaGopaTtopnast paborta "HccnenoBanue
SIBJICHHS TETNIOOOMEHA TPH CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boab!"

Pemenue 3anay no teme "Temnoo6meH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOM
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIHHAPOM"

18

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

19

20

21

Pemenne 3amau nmo treme "IlnaBienne u
OTBEp/IeBaHUE KPUCTATUINYECKUX TeT"

JlaGopatopHas pabota "OnpezneneHue
yJIeIbHOM TEIUIOTHI IJIaBIeHUs JIbaa"

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

TCI

22

[TapooGpa3oBanre U KOHIEHCAITHS.




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 HacplileHHbIi 1 HEHACBIEHHBIA ap.
BitaxxHOoCTB BO311YXa
BrnaxHocTs Bo3ayxa U €€ u3MepeHue.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEIIbHON BIAXKHOCTH BO3ayXa"

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

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOHIEHCAIINN

30 DHeprus TOTMBa. Y IeJbHas TEIIoTa
CTOpaHHUS

31 [IpuHIMIBI PaOOTHI TETIOBBIX IBUTATENCH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHUS

33 KIIJI TermoBoro gBurareis

34 Pemenne 3agau mo reme "KIIJ] TemroBoro
nsurarens"”

35 VYpoxk-koHpepennus "TemnoBsie ABUTATEIN




U 3alllMTa OKpY>Karolen cpeant”

36 TennoBbie TOTEPH B TEIUIOCETAX

37 3aKOH COXpaHEHMsI U IPEBPALLCHUS] SHEPTUU
B MEXaHMYECKUX U TEIJIOBBIX Mpolieccax
[MonroroBka K KOHTPOJIBHON paboOTeE MO TeMe

38 "TemoBsie siBeHUs. MI3MeHeHne
arperaTHbIX COCTOSIHUH BemiecTa"
KoHnTtpoinbhas padora mo teme "TermoBbie

39 siBNeHns. MI3MeHeHne arperaTHbix
cocTOsiHU BemecTBa"

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

41 CIoco0O0B Pa3IUYHBIX BEIIECTB
HadJIeKTPU30BHIBATHCS "

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onexrpuueckoe nojue. Hanpsok€HHOCTD

43 ANEKTPUYECKOr0 noJs. [IpuHiun
CYNEPIO3ULNH IIEKTPUUECKUX TTOTEH

44 Hocurenu snekrpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOgHMKH, TUITEKTPUKH U
MOJTYTIPOBOTHUKU

47 VYpoxk-koH(pepeHtus "InekTpusaius B
MMOBCETHEBHOM KU3HU"

48 Pemenue 3anau no Teme "3aKOH COXpaHEHHUS

3JIEKTpUYECKOro 3apsaa




OnekTpuueckuil Tok. lctTouHuku

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 TOKAa"

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 CONPOTUBIIEHUE. Y ACIBHOE 1
COTMPOTHBIICHUE

60 JlaGopatopHas pabota "OnpezneneHue 1
YIETBHOTO COMPOTUBIICHUS MPOBOTHUKA"

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

62 Pemenue 3amau mo teme "3akodH Oma" 1

63 [TocnenoBareapbHOE U MApaLICIHLHOE 1

COCIUHCHUA ITPOBOIHHNKOB




64

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

65

Pemenne 3amau mo reme
"[locnenoBarenbHOE U NapaICIbHOE
COCJIMHEHUS TIPOBOHUKOB"

66

67

68

JlabopaTtopHast padota "I[IpoBepka npasuia
JUTSL CUJTBI TOKA TIPH MapajuieIbHOM
COEIMHEHUU PE3UCTOPOB"

Pemenue 3a1au Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSIMHEHHSI IPOBOTHUKOB
OJ1C 1 BHyTpEeHHEE CONIPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa J171s TOJIHOM
enu

69

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

70

71

JlabopaTtopnast padora "Onpenenenne IJC
N BHYTPCHHET'O COMPOTHUBIICHUA UCTOYHHKA
ToKa"

[IpaBuna Kupxroda

72

JlaGopaTtopHnas pabota "I[IpoBepka mpaBu
Kupxroga"

73

74

Ypok-uccnenosanue "M3ydeHue BOJIbT-
AMITICPHBIX XapaKTECPHUCTUK HeJIMHEHHBIX
3J1€MEeHTOB"

PaGora QJICKTPHUYICCKOI'0 TOKA. MoIHOCTh




SJICKTPHUYCCKOI'0 TOKa

75

76

JlaGopaTtopHas pabota "Onpeznenenue
paboThl U MOIIIHOCTH AJIEKTPUUECKOTO TOKA"

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

77

Ypok-koHpepenmus "OO0bsICHEHHUE U
MPUHLIMUI ACHCTBUS JOMAITHUX
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. 3apsKCHHbBIE Tea
" X B3aumojeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

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

VYpok-uccnenosanue "M3ydenue
MarHUTHOT'O TOJISL TOCTOSIHHBIX MarHUTOB
pU UX 00bETUHEHNUH U pa3eIeHNH.
Busyanuzanus nosst mOCTOSIHHBIX MarHUTOB'

82

OneiT Opcrena. MarautHoe nose
AIIEKTPUYECKOTO TOKA

83

84

OnbiT AMniepa. MarHuTHoe 1oJie KaTyIKH ¢
TOKOM. [[puMeHeHne 31eKTpOMAarHuToB B
TEXHUKE

Cuna Amnepa u onpenencHue 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 Bcepoccuiickas mpoBepouHas pabota

88 Bcepoccuiickas mpoBepodHas paboTa

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

90 Ypoxk-koudepennus "[IpakTuueckoe
IIPUMEHEHHUE AIeKTpoiBUraTenei"

01 JlaboparopHas padota "KoHcTpyrpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarens"

92 JlabopaTtopnast pabora "N3zmepenne KI1/]
AIEKTPOABUTATEIHHON YCTAaHOBKHU"

93 Omnbrtel @apazest. 3aKOH JIEKTPOMArHUTHON
nHaykuu. [Ipasuno Jlenma
VYpoxk-uccnenosanue "HccnegoBanue

94 W3MEHEHUH 3HAaYeHHsI U HATIPaBICHUS
MHIYKIIMOHHOTO TOKa"

Pemenne 3agau no teme "3akoH

95 AIIEKTPOMArHUTHOU MHAYKIHH. [IpaBuio
Jlenma"

96 Dnektporereparop. CrocoOsl MOTydeHUs
AJIEKTPOIHEPTUHU

97 Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha

BO300HOBJISIEMBIX UCTOYHHKA OHCPIHUH.




[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTHI U 3JIEKTpoMoOuIn"

KonTtponsHast pabora "DneKTpoMarHUTHbIE

98 " 1
SIBJICHUS

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

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

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

102 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE 1
SIBIICHUS U DJIEKTPOMArHUTHAsI UHTYKITHS"

OBIIEE KOJIMYECTBO YACOB I10 102 995

I[TPOTPAMME




9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁl?al;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHbie BETUYUHBI, ONIEpaIiu C 1
BEKTOpPAMHU, ITPOCKIINU BEKTOPOB
Panuyc-BekTOp MaTepralbHON TOUKH, 1
nepeMeIIeHne Ha TIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amgau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl © MTHOBEHHAs 1
CKOPOCTb TeJla TPU HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOJIBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue 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
nBIKeHun"

15

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

16

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

17

18

Pemenue 3amau o teme "I'paduueckas
WHTEpIpPETALM YCKOPEHHUsI, CKOPOCTH,
MIPOWJIEHHOT'O ITYTH U MEPEMEIEHUS JUIS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

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

22 JBUKEHHS TeJia, OPOIIEHHOTO 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 YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpY>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

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

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

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

onucanus"




31

[Iepsbiit 3ak0oH HproToHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
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 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHII

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 moAyike"

43 Cuiia TSKeCTU U 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 "Onpeznenenne

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

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
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

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

63

KonTtponpsHast pabora o Teme
"B3auMoaencTBue TeI. 3aKOHEI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTUKHU KoJIeOaHUil: epuo/,
4acTOTa, aMIUIATYAA
MareMaTH4eCcKUil ¥ NPy KUHHBIN

MasTHUKH. JIabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MIEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KWUHHOT'O MasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHas padora "U3mepeHue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu 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
uHTEepEepeHIH U TU(PAKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

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

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amad 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 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

88 JlydeBasi MOJIeNIb CBETA U T€OMETpUYecKas
onTuka. MicTouHMKHN cBETa

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenusa Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [1mockoe 3epkano

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBeTa. 3aKOH MPEITOMIICHUS
cseta. [lonHOE oTpakeHue cBera.

93 JlaGopaTtophast pabota "HcciaenoBanue




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

VYpok-uccienosanue "AHanus u

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

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, x01 Tyd4eil 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.

bnu3opykocTh 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

LIBETA [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-u3JIy9eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
VYpok-koHndepennus "JleiicrBue

112 pPaZMOAaKTHBHBIX M3Ty4E€HUH Ha )KHUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

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

114 OHeprus cBs3M aTOMHBIX siziep. CBA3b
Macchl U SHEPTUU

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

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

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbl
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMe "Konebanus v Bonubl. CBETOBBIE U
KBAHTOBEIE SIBJICHUA"
KonTponpHas padora o teme "Konebanus

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemenue pacdeTHbIX MO TEMe
"MexaHndeckoe aBrKeHne"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemenue pacyeTHBIX U KaY€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aaa4 o teme "TemnoBsie mpouecch”

127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxHocTh"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI 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
SIBIICHUS

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

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

I[TPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OBPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHU S OCHOBHOI
06pa3OBaTean0ﬁ nporpaMmmsbl OCHOBHOI'O oﬁmero oﬁpasoBa}mﬂ

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SBJICHHUC

1.3

pacrio3HaBaTh  NPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
9TOM [EpPEBOJUTH MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CyLIECTBEHHbIE CBOMCTBA (IIPU3HAKN) (PU3UUECKUX SBICHUN

1.4

OIKCHIBATh M3y4YCHHBIE CBOWCTBA Tel W (DU3WYECCKHUE SBICHUS, HCIIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(bu3HYECKU CMBIC UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
¢u3NYEeCKUX BEIMYMH, HAXOJUTh (OPMYIbI, CBSA3BIBAIOIIME JaHHYIO
¢u3nyecKyro BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJB3ysl HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(bOopMyYIUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMATUYECKOE BBIPAKEHUE

1.6

O0BSICHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
NPUYHMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH 00BsCHEHHE U3 | — 2 JTOrMYecKux
miaroB ¢ omnopod Ha 1 — 2 WM3y4YeHHBIX CBOICTBa (DU3MYECKHUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3ajauyd B 1 — 2 [eHCTBUSA, UCHOJB3YS 3aKOHBI U
dbopmysbl, CBsA3bIBatONIME (U3MYECKHE BEIMYMHBI Ha OCHOBE aHaIu3a
yCIIOBUS 3aJjaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hHU3HUECKHE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIe, HEOOXOMUMBIE ISl peUIeHHs 3ajad, OLEHMBAaTh PEaTUCTUYHOCTh
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbl, KOTOpPhIE MOXXHO PEIIUTh MpH [TOMOIIU
(bu3NYECKUX METOOB, B ONMMCAHUM HCCIEA0BAaHUS BBIACIATH MPOBEPSEMOE
MPENIoNIoKeHne (TUIOTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUECHHbIN
pe3ynbTaT, HaXxOAuTh OMIMOKM B XOJE OIbITA, JElaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

MPOBOIUTH OTBITHI 10 HAOIOCHUIO (PU3MYECKUX SBICHUH W (PU3HMUCCKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUPOBaTh BEIBOIBI

BBIIIOJIHATh INPSAMBbIE H3MEPEHUs C UCIOJIb30BAaHUEM AaHAJOIOBBIX U
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
Jpyroi ¢ MCHOJIb30BAaHMEM INPSIMBIX HM3MEpPEHUH, Y4YaCTBOBaTh B
IUTAHUPOBAaHUM ~ y4yeOHOro  HccieloBaHus, coOuparb yCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, ClIeysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIIMYMH B BHJC
MPEIUIOKEHHBIX TAa0NMHMII W TpaduKOB, JelaTh BBIBOABI IO pe3ylbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3MYECKMX BEIMYUH, CIERys
HPEUIOKEHHOH MHCTPYKUUHM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA OC30MaCHOCTH MpH paboTe ¢ J1a00paTOPHBIM
o0opynoBaHuEeM

yKa3bIBaTh TPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX (PM3MYECKHUX SIBIEHUN M HEOOXOAUMBIE (U3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTHU

NPUBOJNUTE  TPUMEPHl  (HAXOAWTh  HWH(MOpMAIMIO O  MPHUMEpax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHMM B IOBCEAHEBHOM
KHU3HU Ui oOecriedyeHus 0e30MacHOCTH MpU OOpallleHuu ¢ mpubopamu M
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHMS 3/J0POBbs M COOIIOIEHUS] HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd VHTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOIINXCS
3HAHMH MW NyTEM CPaBHEHMsI PA3IMYHBIX MCTOYHHUKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUMBOHMIN MOXKET OBbITh
HEJOCTOBEPHOMI

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a3/JaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HHrepHer, Bnaaerb NpUEMAMM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co37aBaTh COOCTBEHHBIC KpPATKHE MUCHMEHHBIC M YCTHBIC COOOIICHHS Ha
OCHOBE 2 — 3 MCTOYHHMKOB MH(QOpMAIMK (PU3NYECKOTO COAEPKAHUS, B TOM




qrclie MyOJMYHO JeNlaTh KPaTKHe COOOMIEHUS O pe3yIbTaTax MPOEKTOB MU
Y4eOHBIX HCCIICIOBAaHUN, TPU ATOM TPaAaMOTHO HCIIOJIb30BaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
0053aHHOCTH B TPYIIE B COOTBETCTBHM C IIOCTABJICHHBIMU 3a/la4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENILHOCTh  IPYMNIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUThIBAsi MHEHHE OKPYXKAIOLINX

HpOBepﬂeMble NMPEAMETHBIC PE3YJIbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’IbH0ﬁ nporpaMmmbl OCHOBHOI'O oﬁmero 06pa30BaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3iindaTth ABJICHHA 110 OIIMCAHHIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaAHHOC (I)I/ISI/I‘IGCKOC SABJICHHUC

1.3

pacrio3HaBaTh  TNPOSIBICHHE  HM3YyYCHHBIX  (U3UYECKUX  SBICHUH B
OKpYXKarollleM MHpE, B TOM 4Hcie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4yeOHyI0, BBIIEIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUEHHBIE CBOMCTBA Te€l U (PU3UYECKHE SBIICHUS, UCIOJb3YS
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMH BEIMYHMHAMHU, CTPOMTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCcKUX BEINUMH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBICHUS U TPOIECCHI,
WCTOJNBb3Ysl  M3YYEHHBIE 3aKOHBI, TMpPU HATOM JIaBaTh  CJIOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

1.6

OOBSACHATh (PU3WYECKUE MPOLIECCHl M CBOWCTBAa Tell, B TOM YHCJIE U B
KOHTEKCTE CHTyalul NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
miaroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
bu3nyecKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemath pacy€THblE 3agayd B 2 — 3 JACHCTBUS, HMCHOJIB3YSA 3aKOHBI U
dbopMysbl, CBA3bIBatONIME (U3MYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIOBHUS 3aJa4M 3aMKUChIBaTh KPATKOE YCIOBHUE, BBISBIATH HEAOCTATOK
JaHHBIX [ peleHus 3aJayd, BBIOMpATh 3aKOHBI U (OPMYJIBL,
HeoOXoauMble il €€ pelieHHs, NPOBOAUTH pPACUYEThl U CpaBHUBATH




MOJIY4YCHHOC 3HAUCHUC (1)1/13qu01<0171 BCJINYHHBI C U3BCCTHBIMU JaHHBIMH

1.8

1.9

1.10

1.11

1.12

1.13

paciio3HaBaThb HpO6JICMBI, KOTOPBIE MOXHO PCIINTh IIPHU IOMOIIU
(1)I/IBI/ILI€CKI/IX MCTOOB, HCIIOJB3Yysd OHNHWCAHHUC HUCCICAOBAHUA, BbIIACIATH
IMPOBEPACMOC MMPpCANOJI0XKCHUC, OLICHUBATh MMPpaBUJIbHOCTDH nopsiaka
MMPOBCACHUA UCCIICAOBaHMA, ACIaTh BBIBOIABI

HPOBOIUTH OTBITHI [0 HAOIIOCHUIO (PU3UYECKUX SBICHUH W (PU3HUYCCKUX
CBOMCTB Tell: (OPMYJIHUPOBATH MPOBEPSEMBIC MPEINOJIOKEHUS, COOUPAThH
YCTAHOBKY M3 IPEJIOKEHHOTO0 O0OPYIOBaHUS, OMUCHIBATH XOJ OIbITA U
(bopMyITHUpPOBaTh BBEIBOJIBI

BBITIOJIHSTH MPSIMbIE U3MEPEHHUsSI C UCIIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB
U JaTYUKOB (PU3MYECKUX BEIIMYWH, CPABHUBATH PE3YNIbTAThl U3MEPECHHU C
y4€TOM 33/1aHHOM a0COJIFOTHOM MOTPEUTHOCTH

MMpOBOANTL HMCCICA0OBAHNEC 3aBUCUMOCTHU OJIHOM (bHSPI‘I@CKOfI BCINYHMHBI OT
I[pyTOfI C HCIIOJIBb30BaHHECM MIPsAMBIX HSMepeHHﬁZ IJIaHUPOBATb
HCCIICOOBAHUC, CO6I/IpaTB YCTAHOBKY W BbBIIIOJHATE HU3MCPCHUA, CICAYA
MMPEAJIOKCHHOMY IJ1any, CI)I/IKCI/IPOBaTL PE3YyIbTAaThI HOHy‘IGHHOﬁ
3aBUCHUMOCTH B BHJEC Ta6J'II/II_[ ur pa(bI/IKOB, ACJIaTh BBIBOJLI 110 PE3YyJibTaTaM
HUCCICI0BaHUA

MMpOBOANTL KOCBCHHBLIC H3MCPCHUA (bHSH‘ICCKHX BCIIMYMH: IINIAHUPOBATbH
HU3MCPCHUA, CO6I/IpaTI> 9KCIICPUMCHTAJIbHYIO YCTAaHOBKY, cIeays
HpeHHO)KeHHOﬁ HHCTPYKIUHU, U BBIYUCIISITh 3HAUCHUC BEJIMYHNHBI

coOirofaTh MpaBujia TEXHUKU 0€30MacHOCTH Mpu padoTe ¢ J1abopaTOpHBIM
o0opynoBaHrueM

1.14

XapaKTepu30BaTh NPUHLMUIBI  JEHCTBUS  HW3YYEHHBIX MpPUOOPOB U
TEXHUUYECKUX YCTPOMCTB C OMOPOM Ha WX OMMCAHUS, UCIOIb3ysd 3HAHUS O
cBOMicTBax  (IM3MUECKHUX SIBICHHUH W  HEoOXoAuMble  (U3NYECKUE
3aKOHOMEPHOCTHU

1.15

pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M HU3MEPUTEIbHBIC
HpI/I60pBI Imo cCxeéMaM H CXCMAaTHUYHbBIM PpPUCYHKaM, COCTaBJISATH CXCMBI
ANEKTPUYECKUX  LEMed ¢  MOCJIEAOBaTeIbHBIM W HapauielIbHbIM
COEIMHEHUEM 3JIEMEHTOB, pa3jiMuas YCJIOBHbIE OO0O3HAYEHHS SJIEMEHTOB
AIEKTPUYECKUX LETIeH

1.16

OPUBOANUTH  NpHUMEpHl  (HAXOAMTh  HMH(OpMAIMIO O  NpUMEpax)
MPAKTUYECKOTO MCIONb30BaHUs (U3MYECKUX 3HAHUUW B MOBCEIHEBHOM
KHU3HU 11 o0ecriedyeHus: Oe30MacHOCTH MpH OOpalieHuu ¢ npudopaMu U
TEXHUYECKUMHU yCTPOMCTBAMHU, COXPAaHEHUS 370POBbsl U COOIIOACHUSI HOPM
HKOJIOTHYECKOT0 MOBEJICHHS B OKPYKaIOLIeH cpejie

1.17

OCYIIECTBIISATh TOUCK HH(pOpManuu (U3NYECKOTO COAEPKAHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAaHUM W MYTEM CpaBHEHUS
JOTIOTHUTEIbHBIX UCTOYHUKOB BBIICISATh UH(POPMALIMIO, KOTOPas SBIISETCS
IIPOTUBOPEYNBOM UM MOXKET OBITh HEJOCTOBEPHOI

1.18

UCITOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO




JUTEpaTypy (PU3MUECKOrO COAepkKaHUS, CIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu HMHurepHer, Biagerb NpuéMaMH  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HH(GOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBCHHBIC NHCHMEHHBIC M KPAaTKHUE YCTHBIC COOOIICHUS,
0000mas wWHPOPMAIMIO W3 HECKOJIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICPKAaHHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIATH PE3yJIbTaThl MPOCKTHOM
WK HUCCIICIOBATEIIBLCKOM JEATSIbHOCTH, [IPU 3TOM I'PAMOTHO HCIIOJIb30BaTh
U3y4YCHHBIH MOHATHHHBIN ammapar Kypca (GU3UKH, COMPOBOXKIAThH
BBICTYIUICHHE TPE3CHTAIMEH

1.20

OpU  BBHINOJIHEHHUH YUYEOHBIX NPOCKTOB M HCCIEIOBAHUN (PU3UUECKUX
IPOIIECCOB PACHPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHHU C
IIOCTABJICHHBIMU 33Jla4aMH, CJIECJUTh 3a BBIIIOJIHEHUEM IUIAHA JECHCTBUU U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JESATEIIBHOCTh T'PYIIIBI, BBICTPAUBATh KOMMYHHMKaTUBHOE B3aUMOJACHUCTBHE,
HPOSIBIISISI FTOTOBHOCTD Pa3pelaTh KOH(IMKTHI

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

IIpoBepsiemble nMpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

pas3indyaTtb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/I‘~ICCKOC SIBJICHUC

pacrio3HaBaTh  INpOSIBICHHE  M3YYEHHBIX  (PU3MUYECKUX  SBIECHHA B
OKpY’KaloIlleM MHUpE, B TOM 4uclie (U3UYECKUe SIBICHUS B MPHUPOJE, NPH
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajadyy B Yy4eOHyI0, BBIIEIATh
CYyILIECTBEHHbIE CBOMCTBA (IIpU3HAKN) PUZNUECKUX SABJICHUN

OINKCHIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3NYECKHE SBJICHUS, MCIIOJB3YS
¢usnyeckue  BEIMYUHBI, NPU  ONHCAHUU NPABUWIBHO  TPAKTOBATh
¢u3nUecKuif CMBICT HCIIOJIb3YEMbIX BEIHYWH, OOO3HAYEHHUS U EIUHMIIBI
(bu3NYeCKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JaHHYIO
¢u3NYeCKyI0 BEIWYHHY C JAPYTUMHU BEJIUYUHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BETUUNH

XapakTepu30BaTh CBONCTBA TeJ, (QU3NYECKUE SBIEHUS U TPOIECCHI,
WCIOJb3Ysl  M3YYEHHBIE 3aKOHbI, IPH OTOM J1aBaTh  CJIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMHMCHIBATh €T0 MATEMATHYECKOE BBIPAKECHUE

0OBSACHSITH (I)I/ISI/I"ICCKI/IC mponeccol u CBOMCTBaA TCJI1, B TOM YHUCIC U B
KOHTCKCTC CI/ITyaI_II/Iﬁ MPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTEpa: BLIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH 00bsicHEeHHE U3 2 — 3 JTOTHYECKUX




[IaroB C MOMOIIBI0 2 — 3 H3YYEHHBIX CBOMCTBAa (DPU3MUYECKUX SIBJICHHUH,
(bHU3MYECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

pemath pacu€THble 3amaud (omuparompecs Ha cuctemy u3 2 — 3
YpaBHEHHMIA), MCIIONB3YsI 3aKOHBI U (DOPMYJIBI, CBSI3bIBAIOIINE (PHU3UUECKUE
BEJIMYMHBI: Ha OCHOBE aHaJM3a YCJIOBMS 3a/ladd 3alHChIBaThb KpPaTKOE
YCIIOBHE, BBIBJIATH HEAOCTAIONINE WIM W30BITOYHBIC TAHHBIC, BHIOMPATH
3aKOHBI U (OPMYJbl, HEOOXOAUMBIE ISl PELICHMs, POBOAUTE PACUEThl U
OLIEHUBATh  PEAIMCTUYHOCTh  IIOJIYYEHHOTO  3HAYEHHUS  (PU3UYECKOM
BEJIMYNHBI

1.8

pacrio3HaBaTb MpOOJEMBI, KOTOpPBIE MOXHO pEUIMTh MpPHU MOMOIIU
($U3NUECKUX METOJIOB, HWCHOJNB3Yysl OINUCAHUE WCCIEIOBAHUS, BBLICIATH
IpoBEpsEMOE  MPEANOJI0KEHNEe, OLEHMBATh MPAaBUIBHOCTh  MOpsSAAKA
IOPOBEIECHUS  UCCIICAOBAaHMs, Je€JaTh  BBIBOJBL,  HMHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB

1.9

IMPOBOAUTDL OIIBITEHI 110 HB.6JIIOI[€HI/IIO (1)I/ISI/I‘I€CKI/IX SIBJICHUH MIIH (bH?:I/I‘-IGCKI/IX
CBOMCTB Te€JI: CAMOCTOSATEIbHO COOMpPATh YCTAHOBKY W3 H30BITOYHOIO
Habopa 000pynOBaHMs, ONUCHIBATH XOJ OIBITAa U €ro pe3ysbTaThl,
(bopMyIHpOBaTh BHIBO/IBI

1.10

POBOJUTHh NPU HEOOXOAMMOCTH CEPHI0O HPSAMBIX HW3MEPEHUH, ONpeness
cpelHee 3HaueHuEe Hu3MepseMoil BenuuuHbl ((OKYyCHOE paccTOosHUE
coOuparonield JTUH3BI), OOOCHOBBIBATH BBIOOpP CroOco0a HM3MEpEeHUs
(u3MepHTETBHOTO MPUOOPA)

1.11

IPOBOAMTH  HUCCIIEJOBAaHME 3aBHUCUMOCTEH (U3MYECKHUX BEIUYHUH C
UCIIOJIb30BaHUEM TMPSAMBIX HW3MEPEHHI: IJIaHUpPOBaTh MCCIEI0BaHUE,
CaMOCTOSITENIbHO ~ COOMpaTh  yCTAHOBKY, (DUKCHUpOBaTh  pPE3yibTaThl
MOJIyUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIUIU
rpaduKoB, JieNaTh BHIBOJBI IO PE3yJIbTaTaM UCCIIEI0BAaHUS

1.12

MMPOBOAWUTE KOCBCHHBIC H3MCPCHUSA (1)I/I3I/ILI€CKI/IX BCJIIMYMH: ITIJIAHUPOBATH
HU3MCPCHHA, CO6I/IpaTL OKCIICPUMCHTAJIBHYIO YCTAHOBKY H BBIIIOJIHATH
HU3MCPCHUA, CICAYyA npennomeHHoﬁ UHCTPYKIIMHU, BBIYUCIIATH 3HAYCHHC
BCJIIMYHHBI U AHAJIIU3UPOBATH IMOJIYUYCHHBIC PE3YJIbTAThHI C y‘IéTOM 33,[[8.HHOI>'I
MOTrpeIIHOCTU I/ISMepeHI/Iﬁ

1.13

1.14

1.15

coOiroaaTh MpaBuja TEXHUKH 0€30MacHOCTH Mpu padoTe ¢ J1abopaToOpHBIM
obopyoBaHuEM

pa3ianyaTh OCHOBHBIE TMPU3HAKH M3YyYEHHBIX (U3UYECKUX MOJIEINIeH:
MaTepuaiabHas TOYKa, aOCOMIOTHO TBEPIOE TENO, TOYCYHBIH HCTOYHHK
CBeTa, JIy4, TOHKAs JINH3a, TUTAaHETapHasi MOJIeNIb aTOMa, HYKJIOHHAsE MOJIEITh
aTOMHOTO Si7[pa

XapakTepu30BaTh TMPUHIUNBI  JEHCTBUS  M3yYEHHBIX NOPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HAa MX OMHMCAHMS, UCIONb3YS 3HAHUS O
CBOMCTBax  ()M3MUECKUX SIBICHUH W  HEOOXOoAMMbIE  (PUIUYECKUE
3aKOHOMEPHOCTH




1.16

UCIIOJIb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKU HU3YyUYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOJIOTUYECKUX MPOLECCOB MpHU
pelieHnrd  y4eOHO-TIPaKTHYECKHUX  3a/ay, ONTHYECKHE CXEeMbl s
MOCTPOCHHUS N300paKEHHH B IJIOCKOM 3epKajie ¥ coOUparouieil TuH3e

1.17

OPUBOJIUTH  TpuUMeEpbl  (HaxoauTh  WHGOpMAIMIO O  TpUMepax)
MPAKTUYECKOTO HWCIONIB30BaHMUs (U3MUECKUX 3HAHUKW B TOBCEIHEBHOM
JKU3HHU I oOecriedeHusi 0€30MMacHOCTH MpHU OOpalieHuu ¢ MpuOopamMu u
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHCHHS 3JI0POBbsI M COOIOICHUS HOPM
9KOJIOTUYECKOTO MOBENICHHS B OKPYKaIOIICH cpefie

1.18

OCYILIECTBIISATh TMOMCK WHGpOpMANUU (PHU3UUECKOTO COACPKAHUSA B CETH
WuTepHeT, caMocTosSTeNbHO (HOPMYIHpYsI MOMCKOBBIN 3ampoc, HAaXOAWUTh
IOYTU ONpEeNeHHUs] TOCTOBEPHOCTH IOJIyY€eHHONM HH(OpPMALMM Ha OCHOBE
MUMEIOLUXCS 3HAHUN U IOIIOJHUTENIBHBIX HCTOYHUKOB

1.19

UCTIOJIB30BaTh MPH BBITOJHEHUH YYEOHBIX 33/JaHUN HAYYHO-TIOMYJISPHYIO
auTeparypy (pU3MUECKOro CoAepKaHMs, CIPABOYHBIE MATEPHAJIbI, PECYPCHI
cetu UHrepHer; Biagerb NpuéMaMM  KOHCIEKTUPOBAHMSI  TEKCTa,
npeoOpazoBanus HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHHUS Ha OCHOBE
uH(pOpMAIIMM W3 HECKOJIBKUX HWCTOYHUKOB (PH3UUIECKOTO COJCpIKAHUS,
MyOJIUYHO TIPEACTABIATh PE3YyJIbTAThl MPOCKTHON WM MCCIIEI0BATEIbCKON
JIEATEIbHOCTH, IIPX 3TOM I'PaMOTHO HCMOJIb30BATh U3YYEHHBIN MOHSITUHHBINA
anmapar Hu3y4aeMoro pasziena (U3MKH U COMPOBOXKIATh BBICTYIJICHUE
Mpe3eHTaIMel ¢ y4ETOM 0COOCHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB U HCCIEIOBAHUN (PU3MUECKHUX
IIPOLIECCOB paclpeAesaTh OOS3aHHOCTH B TpYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMH 3aJ]a4aMH, CIEAUTh 32 BBITIOJIHEHUEM IUIaHa JIEHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OICHUBAaTh COOCTBEHHBIH BKIaJ B
JESTENIbHOCTh TPYIIBI, BBICTPAUBaTh KOMMYHHKATUBHOE B3aMMOJCHCTBHE,
MIPOSIBIISIE TOTOBHOCTH pa3peniaTh KOHPIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®duzuka — Hayka o mpupoje. SBieHus npupoasl. Ouznueckue

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

1.1 SIBJICHUSA . MCXaHHMYCCKUC, TCIIJIOBBIC, QJICKTPHUYCCKUC,
MAarauTHBIC, CBETOBBIC, 3BYKOBBIC

dusnueckue BETUYMHBL V3MepeHHe (U3HYECKHX BEINYHH.
1.2 duznueckue puOOpHI. [TorpemnocTs U3MEPEHUM.
MesxayHapoiHasi cucTemMa eMHHULL

EcrecTBeHHOHayuyHBI ~ METOA  TO3HaHMS:  HaOJIOJCHHE,
IIOCTAHOBKA HAy4YHOTO BOIIPOCA, BBIABM)KCHUE THIOTES,

! 13 SKCIIEPUMEHT [0  IPOBEPKE  TUMOTE3,  OOBSICHEHHE
HaOJII0/1TaeMOT0 SBICHUS
1.4 Onwucanue GpU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuyeckue paboOTHI:
##HPar###113mepenne paccToSHUH.
15 ##HPar###113mepenrie 00bEMa KHUJIKOCTH U TBEPAOTO TeA.

##HPar###Onpenenenue pa3MepoB MajbIX Tel.
###Par##13mepenne TEMIIEpaTypbl pu ITOMOIIA
AKHUJKOCTHOTO TEPMOMETpPA U JaTUMKa TEMIIEPATYpPbI

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

#H##Par###CTpoeHne BellecTBa: AaTOMbl U MOJEKYJbL, HX
2.1 pazMepbl. ONBITHI, J0Ka3bIBAIOIINE JUCKPETHOE CTPOCHHE
BEIIECTBA

#H##Par### ]| piokenne yactuil BemecTBa. CBs3b  CKOPOCTH

2.2 JBUKEHMSI YacTHUI] C TeMmIepaTypoil. bpoyHOBckoe nBHXKEHHE,
b dysus
2 53 B3anmoneiicTBre 4acTHI] BELIECTBA: IPUTSKEHUE U
' OTTaJIKUBaHUE

HH##Par### ArperaTHple COCTOSIHHS BEIIECTBA: CTPOCHUE Ta30B,
KUAKOCTEH U TBEPIBIX (KPUCTAUIMUECKUX) Ted. B3auMocBs3b

2.4
MEX/1y CBOMCTBAMHU BEII[ECTB B Pa3HBIX arperaTHhIX COCTOSHUSIX
Y UX aTOMHO-MOJIEKYJISIPHBIM CTPOECHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI

2.6 [IpakTuyeckue pabOTHI:




JABVOKEHUE 1

###Par###Onenka auamerpa aToMa METOAOM psAlgoB  (c
HCIIOIb30BaHUEM (oTorpaduii).

H#H#HPar###0nbITEl IO HAOJIIOJCHHUIO TEIJIOBOTO PACHIUPEHUS
ra3os.

H#HHHPar###O0neITHl MO0 OOHapY)KEHHUIO  JIEWCTBHS  CHJI
MOJICKYJISIPHOTO TIPUTSDKEHUS

B3AMMOJIEVICTBUE TEJI

3.1

3.2

Mexanuyeckoe IBHKEHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE
JABHKECHUE

#H##Par###Ckopoctb. CpeHsIsI CKOPOCTh MPH HEPABHOMEPHOM
JBYOKEHUH. PacuéT myTu u BpeMeHH JBUKECHUS

3.3

SIBnenue uHepuuu. 3aKOH MHEpLUH. B3auMopelicTBue Ten Kak
IIPUYMHA U3MEHEHHs CKOPOCTHU JIBUKEHUS Tell. Macca kak Mepa
HMHEPTHOCTH Teja

3.4

3.5

#HH#HPar### lnotnocts  BemectBa. CBA3b  IUIOTHOCTH — C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00bEMa BEllleCTBA

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue CUibl ¢ MOMOIIBIO
TUHAMOMETpa

3.7

3.8

H#HH#HPar### ABnenue tarorennsa u cwia TsHxkectu. Cua TshKecTu
Ha Jpyrux miaserax. Bec Tema. HeBecomocTs

Cuna TPCHUH. TpeHI/Ie CKOJIBKCHUA U TPECHUC ITOKOS. TpeHHe B
npupoac U TCXHUKC

3.9

###Par#H#CnoxeHre Cuil, HalPaBJIEHHBIX MO OJHOM MPAMOI.
PaBHOelicTBYIOIIASA CHIT

3.10

3.11

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIaphKa B
YKUJKOCTH, MOJIEIH JIEKTPUUECKOTO aBTOMOOUIISL U TaK jajiee).
Ompenenenne cpeaHed CKOPOCTU CKOJIBKEHUsS Opycka WIIH
mIapuKa 1Mo HaKJIOHHOW TuiockocTu. OmpeneneHne MIOTHOCTH
TBEpAOro Tena. ONBITH, JAEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTspkeHus (nedopMaiiuu) Npy>KUHBI OT MPUIOKEHHON CHUIIBL.
OnbITHI, JEMOHCTPUPYIOIIHE 3aBHUCUMOCTh CHIJIBI TPEHUS
CKOJIb)KEHHUSI OT Beca Tela W XapakTepa COMPHKACAIOUINXCS
ITOBEPXHOCTEN

Ou3nyeckue SBICHUS B MPUPOJIE: MPUMEPHI IBUKEHHUS C

Pa3iIMIHbIMU CKOPOCTSAMU B )KUBOM M HEXHUBOI npupozae,
JIENCTBUE CUIIBI TPCHUS B IPUPOJAC U TCXHUKCE

3.12

TexHuueckue yCcTpoucTBa: TMHAMOMETP, TOAIINITHUKA

JIABJIEHUE TBEPBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

HaBnenue TBEpmoro Tenma. CmocoObl  yMEHBIIEHUS |




YBCIUYCHUA NABJICHUA

4.2

4.3

JlaBnenue rasa. 3aBUCHUMOCTb JaBJ€HUsA raza oOT 00bEMa,
TEeMIIepaTypbl

[lepenava naBieHust TBEPABIMU TEIAMH, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [TneBMaTHUeCKe MAlIUHEI

4.4

3aBUCHUMOCTD JaBIICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc. CooOIarommecss  COCYIBI.
l'unpaBnrueckre MEXaHU3Mbl

4.5

Atmocdepa 3emmum u armochepHoe pgaBieHue. I[IpuumHBI
CyIIECTBOBaHUS  BO3AYWIHOM  o0omouku  3emun.  OmbIT
Toppuuennu. 3aBHCHMOCTH  aTMOC(EPHOTO  JABICHHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

4.7

WN3mepenue  armocdepnoro  masnenus. llpuboper s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

JleiicTBHE KHUAKOCTH M Ta3a Ha MNOTPYXKEHHOE B HHUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuia. 3aKoH Apxumena

4.8

4.9

4.10

[InaBanue ten. BoznyxomnnaBanue

[IpakTuueckue pabOTHI:

HccnenoBanme 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
NOTPYXKEHHOW B KUAKOCTh dactu Tena. OnpeneneHue
BBITAJIKUBAIOILECH CHUJIbI, IEUCTBYIOLIEH Ha TEJO, MOrPYKEHHOE
B JKHUJKOCTb. [IpoBepKa HE3aBUCHMOCTH BBITAIKHUBAIOIIECH CUIIBI,
JIEHUCTBYIOIEH Ha TEJIO B KHUAKOCTH, OT Macchl Teja. OTBITHI,
JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  BBITAJIKUBAIOIICH  CHIIBL,
JecTBYIOMIEH Ha TeNO B )KUJIKOCTH, OT 00bEMa NOrpyKEHHON B
KUIAKOCTH 4YacTM Tella W OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHME JIOAKU U
onpeenacHue e€ rpy30no I bEMHOCTH

dusznyueckue SBICHUS B npupoac: BIIUAHUC aTMOC(l)epHOFO
JIaBIICHUS Ha )KUBOU OpTraHu3M, IIaBaAHUC pBI6

411

Texauveckue yCTpoicTBa: coo01maronuecs COCY/IbI,
YCTPOWCTBO BOJOIPOBO/IA, TUIPABINYCCKUN TIPECC, MAHOMETP,
OGapoMeTp, BBICOTOMED, TMTOPIITHEBOM HACOC, apeOMETP

PABOTA, MOIIIHOCTbB, SHEPT' A

5.1 Mexanunueckas pabota

5.2 Mexannueckass MOIIIHOCTh

5.3 IIpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.
' [IpaBuso paBHOBecHs pblyara

5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky

55 «30710TO€ TpaBUiIO» MexaHukd. KoadduuueHt mnoae3Horo

neicTBus MexaHu3MoB. IIpocTele MexaHHM3MBI B OBITY H




TEXHUKE
5.6 [TorenimanbHast SHEPTUM TeJa, MOJIHITOrO Hall 3eMIIEH
o.7 Kunernueckas sneprus
58 [lonnass MexaHuyeckas »SHeprus. 3aKOH HM3MEHEHHUS U
' COXpaHEHUS MEXaHWYECKON IHEPTUU
[IpakTuueckue paboOTHI:
#H##Par###Onpeneneaue  paboThl  CWJIBI  TPEHHS  TIPH
59 PaBHOMEpPHOM  JIBIDKGHMM  Tejla 10  TOPU3OHTAIBHOM
' noBepxHoctu. MccrnenoBanue ycioBHM paBHOBECHUS phluara.
Nsmepenne KIIJl HakioHHOW miockocTu. M3ydeHue 3akoHa
COXpaHEHHUS MEXaHWYECKON IHEPTUU
5.10 ®uznueckue sIBJICHUS B IPUPOJIE: PbIYAry B TEJIEe YEJIOBEKa
TexHuueckue YCTPOMCTBA: pbIyar, MTOJBH>KHBIMN 51
5.11 HEMOJBIDKHBIA ~ OJIOKM, HAKJIOHHAS IUIOCKOCTh, IPOCTHIC
MEXaHHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 371eMeHTHI COAEPKAHNS
pasaesia  3JIeMeHTa
TEITJIOBBIE ABJIEHU A
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUUYECKOU TEOPHHU
6.1 cTpoeHusl BemiecTBa. Macca u pa3Mepbl MOJIEKYJ. OTBITHI,
' MOATBEPKIAIOIINE OCHOBHBIE MTOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Mopenu TBEPAOTO, >KUIKOTO U Ta3000pa3HOTO COCTOSTHHI
' BemecTBa. Kpucrannmueckue u amopdusie Tena
6.3 OObsicHEHHE CBOWCTB Ta30B, XUAKOCTEH U TBEPIBIX TEN Ha
' OCHOBE MOJIOKEHHUI MOJIEKYISIPHOKMHETUYECKON TEOPUU
6.4 CmaunBaHuE M KalTWUISIPHBIC SIBJICHUS
0 6.5 TennoBoe paclIMpeHNE U CKATUE
6.6 Temnepatypa. CBs3b TeMmepaTypbl CO CKOPOCTHIO TEIMJIOBOTO
' JIBUYKEHUSI YaCTHUIL
6.7 Buytpennss osueprus. CnocoObl H3MEHEHHsI BHYTPEHHEU
' SHEPTUHU: TETUTOTIEpeiada U COBEpIIEHUE PAOOTHI
6.8 Bunpl  temonepenaud: — TEMJIONPOBOAHOCTb,  KOHBEKIIUS,
U3IIy4eHHE
6.9 KonuyecTBo TemmoTel. Y aenbHas TETUIOEMKOCTD BEIIECTBA
6.10 TennooOMeH M TEIUIOBOE paBHOBECHE. YPaBHEHHUE TEIJIOBOTO
' Oananca




6.11

IInaBmenne wu OTBCPACBAHUC KPUCTATINIMYCCKHUX  BCUICCTB.
Y,HCJ'IBHaH TCILJIOTA ITJIaBJICHUA

6.12

6.13

[TapooOpa3oBanne u koHjaeHcarus. HWcnapenme. Kunenue.
VY nenbHas TEeIIoTa napooOpa3oBaHMsL. 3aBHUCHUMOCTD
TEMIIEPATYPHI KUTICHUS OT aTMOC(HEPHOTO JaBICHHUS

Baaxnocts BO3ayXa

6.14

3H€pI‘ W TOILJIMBA. yI[eJIBHaSI TCIJIOTA CTOpaHuA

6.15

6.16

[Tpunnumner padotel TemmoBbix nsurareneit KIIJ[ TtermoBoro
nBuratens. TersoBble JBUTATENIM W 3allUTa OKpYKaromei
cpenbl

3aKOH COXpaHEHUS U MpPEeBpalleHUs HSHEPrUU B TEIUIOBBIX
rporieccax

6.17

6.18

6.19

[TpakTuyeckune pabOTHI:

#HHHPar###ONBITEL MO OOHApYKEHHIO  JIEHCTBHA — CHII
MOJIEKYJISIPHOTO IPUTSKECHHUS.

H#H#Par#H###ONbBITHL 10 BBHIPALTUBAHUIO KPHUCTAJUIOB MMOBAPEHHOMN
COJIM WX caxapa.

HA##Par#H###0nbITEL 10 HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUS
ra3oB, KUAKOCTEN U TBEPBIX TEJl.

###Par#H#Onpenenenne  AaBieHUs Bo3AyXa B OajioHe
HINpULA.

H##Par#H#ONbITHL, 1€MOHCTPUPYIOLINE 3aBUCUMOCTD JTaBJICHUS
BO3/yXa OT ero 00b&Ma 1 HarpeBaHus WIN OXJIAXKICHHS.
H###Par###1IpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JUTHHBI
CTONOMKAa JKUJAKOCTM B TEpPMOMETPUYECKOH TpyOkKe OT
TEMIIEPATYPHI.

###Par###HabOmonenne U3MEHEeHNsI BHYTPEHHEH YHEPruu Tela
B pe3yJIbTaTe TeIIonepe ayi U padoThl BHEUTHUX CHUIL.
#H##Par###ccnenoBanue  SBJICHHS — TEIJIOOOMEHAa  TpH
CMELIMBAHUH XOJIOJHON U rOpsiYei BOJBI.
#HH#Par###Onpenenenue KOJUYECTBA TEIUIOTHI, MOJIYYEHHOTO
BOJIOM TpU TEIUVIOOOMEHE C HarpeTblM METaNTHYeCKUM
LWIMHIPOM.

H##HPar#H#Onpenenenue yaeapHON TENIO0EMKOCTH BEIIECTBA.
H##HPar#H#ccnenoBanue nporecca HCIapeHus.
#HH##Par###OnpeneneHrne OTHOCUTEIHFHON BIAKHOCTH BO3/TyXa.
###Par#H#OnpeneneHne yaeabHOM TEeMIO0ThI MIaBICHUS JIbJa.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTAUIBI B TPUPOJE,
usnyuenue CoJjHIIA, 3aMep3aHue BOJOEMOB, MOPCKHUE OpH3BI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

Texnuueckue YCTpOMCTBA: KaIuJUIsPBL, [IPUMEPBHI
UCIIOJIB30BAaHUs KPUCTAJUIOB, XKUAKOCTHBIM TEPMOMETD, NATUYUK




TEMIEPATypbl, TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TCUXPOMETp, NapoBas TypOWHa, JBHUraTelb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. /[Ba posia aneKTpU4ecKuX 3apsiioB
B3aumopeiictBue  3apspkeHHbIX  Ten.  3akoH — Kymona
7.2 (3aBUCHMOCTb CHJIBI B3aUMOJICMCTBHUSL 3apSKEHHBIX T OT
BEJIMUMHBI 3apSJI0B U PACCTOSHUS MEX]Y TE€JIaMH)
OnekTpuueckoe nosie. HanpsEHHOCTh 3JIEKTPUUYECKOTrO IO,
7.3 [IpyHuMn  cynmepmo3uuLMM  3JEKTPUYECKMX  Mmoied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenu 3JIEKTPUYECKUX 3apsAJI0B. DneMeHTapHbIi
7.4 anekTpuueckuil 3apan. Ctpoenue aroma. I[IpoBogHukM U
JUBJICKTPUKU
7.5 3aKOH COXpaHEHUs AIEKTPUUECKOTo 3apsiaa
76 DNEeKTpUUECKUM TOK. VYcenosus CYyLLIECTBOBAHUA
' ANEKTPUIECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKA
77 JIeicTBUSL  DJIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XHMHUYECKOE,
' MarHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Tazax
7.8 Onekrpuueckas nemnb. Cuia Toka. DNeKTPUUYECKOe HaPsHKEHNE
79 ComnpoTuBI€HUE MPOBOJHUKA. YIEIBHOE COMNPOTHBICHUE
' BEILIECTBA
7.10 3akoH OMa 1J1s ydacTKa Lenu
7.11 [TocnenoBarensHOE M MapaIeIbHOE COSTMHEHUE TIPOBOTHUKOB
712 PabGota W MOIIHOCTH DJEKTPUUECKOTO Toka. 3akoH JIkoyms —
' Jlenua
713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU
' B ObiTy. KOpoTKO€ 3ambIKaHue
714 [TocrossHHble ~ MarHUThH..  B3anmomeicTBHE  MOCTOSHHBIX
’ MarHUTOB
715 MarnutHoe nosie. MaruutTHoe noje 3eMJId U €ro 3Ha4yeHue I
' JKU3HU Ha 3emiie
716 OnbiT Opcrena. MarHMUTHOE TOJIE  DJIEKTPUYECKOTO  TOKA.
' [IpuMeHeHne PJIEKTPOMArHuTOB B TEXHUKE
[JelicTBe MarHUTHOTO TMOJs Ha TMPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb  MOCTOSIHHOTO  Toka.  Mcmonb3oBaHue
' AJEKTPOJBHUIATENIE B TEXHUYECKMX YCTPOMCTBAX U Ha
TpaHCIIOpPTE
718 Onbitel ®Dapazess. SIBneHue HIEKTPOMATHUTHOM WHAYKIIMH.
' [Ipasuo Jlenna
7.19 OnekrporeHepatop. CrnocoObl TOMYYEHHUS  DIICKTPUUYECKOM




SHEPruM. DJICKTPOCTAHIIMH HAa BO300HOBISIEMBIX HCTOYHHKAX
SHEPTUU

7.20

7.21

71.22

[TpakTuyeckue pabOTHI:

OnbITel IO HAOIIOACHUIO HJIEKTPU3ALMHU TeJI UHAYKIUEH U Tpu
COIPUKOCHOBEHUH.

HccenenoBanue AeMCTBUA 2JIEKTPUYECKOTO 110JIS HA IIPOBOIHUKHU
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

H3MmepeHue U peryJIMpoOBaHUE CUIIBI TOKA.

W3mepeHnue U peryiupoBaHue HaIIPSHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHJIbl TOKa, HAYILIErOo 4epes
pPE3UCTOP, OT COINPOTUBIICHUS PE3UCTOpa U HANpSHKEHUS Ha
pesucrope.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIpPsKEHUN pu
IIOCJIEI0BATEIbHOM COEOUHEHUM ABYX pesuctopoB. IIpoBepka
IpaBwia Juisi CHJbl TOKAa IpPU MapajuleIbHOM COEAMHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHne  MOILIHOCTHU
AIIEKTPUYECKOTO  TOKa,  BBIACNIAEMONM  Ha  PE3UCTOpeE.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MIOCTOSIHHBIX ~ MarHuToB.  V3ydeHuWe  MarHuTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OMbITBI, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKM C TOKOM W MarHuTa OT CHUJIbl TOKa U
HampaBJIeHUs TOKa B KaTymke. M3ydenuwe pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel anexrpoasuratens. Msmepenne KIIJ]
AIIEKTPOJIBUTaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJIGHUS  JJIEKTPOMArHUTHOM  MHIYKIUHU:  UCCIIEJJOBaHHE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI HHAYKIHOHHOTO TOKa

@usnueckue sBICHUSA B IPUPOAEC: DJIEKTPUUYECKUE SIBIICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
noje 3eMiH, Jped( MONI0COB, POJb MAarHUTHOTO MOJS IS
KU3HM Ha 3eMJie, MOJISIPHOE CUSHUE

TexHudyeckue  yCTpPOMCTBA:  DJIEKTPOCKOIL,  aMIIEpMETp,
BOJIBTMETP, pEOCTaT, CYETYUK JJICKTPUYECKOM DHEPIUH,




AIIEKTPOOCBETUTEIHHBIE puoopHI, HarpeBaTeIbHbIC
ANEKTPONIPUOOPHI (mpumepsr), ANEKTPUICCKHE
NPEOXPaHUTEIH, AIIEKTPOMArHuT, AJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKa, TeHEPATOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Konx anemenra IIpoBepsiemble 2JIEMEHTHI COAEPIKAHMS
paszznena
MEXAHUWUYECKUE SBJIEHUA

8.1 Mexannyeckoe aBwkeHue. MarepuanbHas Touka. Cucrema
oTcuéra

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO TBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBHKCHHE
#i##Par###HepaBHOMEpHOE NPSAMOJIMHEHHOE JIBH)KCHUE.

8.4 CpenHsisi 1 MTHOBEHHasl CKOpPOCTb Tejla NP HEPAaBHOMEPHOM
JIBUKCHHAH

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE

8.6 ###Par###CroboaHoe nagenne. OnbiTel ["anmmes
###Par###PaBHOMEepHOE NBIDKEHUE MO OKpYKHOCTH. [lepuon u

8.7 gactota oOpameHusi. JluHeliHas W  yrioBas CKOPOCTH.
LleHTpocTpeMUTENbHOE YCKOPEHHE

8.8 Ilepssiii 3akoH HptoTOHA

8.9 Bropoii 3akon Herotona

8 8.10 Tperuii 3akon HeroToHa

8.11 #H##Par###1 [puHIMn Cyneprno3uiuy Cuil

8.12 Cuna ynpyrocru. 3akoH ['yka

8.13 ###Par###Cuna  TpeHMs: cuja TPEHUS CKOJBXEHMsS, Cuila
TPEHUSI TIOKOSI, IPYTUE BUIIBI TPEHUS

8.14 #H#Par###(Cuna TSHKECTM W 3aKOH BCEMHUPHOTO TATOTEHUSI.
Yckopenue cBOOOTHOTO TaICHUS

8.15 JBumxenne muaHer Bokpyr Comnma. IlepBas kocMumyeckas
ckopocTb. HeBecoMocTh u nieperpysku

8.16 PaBHOBecue marepuanbHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO

8.17 ###Par###PaBHOBeCcHEe TBEPIOrO TENa C 3aKPEIJIEHHOW OCBIO
BpaiieHusa. MoMmeHT cuibl. LleHTp TsxecTn

8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynbsce cumsl

8.19 3aKOH COXpaHEHMsI UMITYJIbCA

8.20 #HHPar###PeakTUBHOE IBIKEHUE




8.21

Mexanunueckasi paboTa 1 MOIIHOCTb

8.22

8.23

Pabora cui TsKeCTH, ympyroctd, TpeHus. CBs3b DHEPIHMH U
paboThI

[ToTennanpHas SHEPrusl Teia, MOJHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

8.25

8.26

[ToTenumanpHas YHEPTUs CKATOU MPYKUHBI

#H##Par###Kunernueckas sHeprus. TeopemMa O KHHETHYCCKOM
SHEPIrUn

H##H#Par###3akoH COXpaHEeHUs1 MEXaHUYECKOM dHEeprun

8.27

8.28

[IpakTuueckue paboOTHI:

OnpeneneHne CpeaHEH CKOPOCTH CKOJIBKEHUS OpycKa HIu
JBUKEHMSI IIapuKa IO HaKJIOHHOM IuiockocTH. OmpeneneHue
YCKOpPEHHUsI Tella TpU PABHOYCKOPEHHOM JBMDKEHUH  T10
HAaKJIOHHOH IUIOCKOCTH.

HccnenoBanme  3aBUCUMOCTH IYyTH OT  BpPEMEHH  IpU
PaBHOYCKOPEHHOM JIBI>KEHUHU 0€3 HaualbHOU CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBHKEHUU
0e3 HavyalbHOW CKOPOCTH MYTH OTHOCSTCS KaK Psii HEUETHBIX
yucesl, TO  COOTBETCTBYIOIIME  IPOMEXYTKH  BpPEMEHU
OJTMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CUJIbI
HOpMajbHOrO naBieHus. OmnpeneneHue kodd@uiMeHTa TpeHus
CKOJIbJKEHUS. Onpenenenue KECTKOCTH HPY>KUHBIL.
Omnpenenenue paboOTbl CHUJIBI TPEHUS MpPU PaBHOMEPHOM
JBIDKEHUM  Tela [0  TOPU3OHTAIBHOM  MOBEPXHOCTH.
Omnpenenenue pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipys3a C
HCII0JIb30BAHUEM HEMOBUKHOTO U TOJIBUYKHOTO OJIOKOB
dusnueckue sBJICHHWS B NpPUPOAE: MNPWIMBBI M  OTJIMBBHI,

JABHXKCHUC TIJIAHET ConneyHo CHUCTCMBbI, pCAKTHUBHOC NBUKCHUC
JKHUBBIX OpPTaHHU3MOB

8.29

TexHudeckue yCcTpOMCTBA: CHUJIOMETDP, JATYUKH ITOJOKEHHUS,
pacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHNYECKUE KOJIEFAHHMA 1 BOJIHBI

KonebarensHoe JABHIKCHUC. OcHoBHbBIC XapaKTCPUCTHUKU

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTY1a
9.2 MareMatnueckuii ¥ TPYXUHHBIA MasTHHKU. lIpeBpamienue
' SHEPTUU MPU KoseOaTeIbHOM JIBUKEHUU
9.3 3aryxaromue konebanus. Beinyxennsie konebanus. Pezonanc
Mexannuyeckne BONHBL. ~CBOMCTBA MEXAHMYECKUX  BOJIH.
9.4 IIpononpHbIE U MONEpEeYHBIE BOJIHBI. J[1MHA BOJIHBI U CKOPOCTH

e€ pacnpocTpaHeHus. MexaHnyecKue BOJIHBI B TBEPAOM TEIE,
CECMUYECKUE BOIHBI




9.5

3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHUE 3ByKa

9.6

9.7

Wudpas3Byk 1 ynbTpa3zByk

[IpakTuueckue padbOTHI:

OmnpeneneHne 9acTOTHI U EpHOa KoJIeOaHUH MaTeMaTHYECKOTO
MasiTHUKA.

OmpeneneHre 9acTOThl M NEpHOAA KOJICOAHWH TPYKUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHMOCTH nepuozaa KosieOaHui
MOJIBEIIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTH. VccienoBanue
3aBHCUMOCTH TIE€PHOAA KOJICOAHUH NPYKHUHHOTO MasTHHUKA OT
Mmaccel Tpy3a. IIpoBepka He3zaBHCHMOCTH HepHoaa KojeOaHui
rpy3a, MOJBEUICHHOIO K HHUTH, OT MAacChl Ipy3a M >KECTKOCTH
npykuHbl. M3mepenne yckopeHus: cBOOOHOTO MaIeHHS

9.8

@u3nyeckue SABICHUS B MOPUPOJE: BOCIPHUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHUYECKHUE BOJIHBI, I[yHAMHU,
9X0

9.9

TexHuueckue ycTpoicTBa: 3X0JI0T, UCIOJIb30BaHUE YIIbTpa3ByKa
B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 ONEeKTpOMarHuTHOE  Moje.  DJIEKTPOMAarHUTHHIE  BOJIHBL
' CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

10.3 DnekTpoMarHuTHas rnpupoja ceera. Ckopocts cBeta. BomHoBBIE
' CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa

105 dusnueckue SBIEHUS B NpUpPOjE: OHONOTHYEcKOoe AeHCTBHE
' BUJIMMOT0, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTIO M3ITy4eHHIt

10.6 TexHuueckue ycTpoNCTBa: HCIOJIb30BAHUE AJIEKTPOMArHUTHBIX
' BOJIH JUIsl COTOBOM CBSI3H

CBETOBBIE ABJIEHU A

111 JIyueBas monens ceera. Mcrounuku cBeta

11.2 [IpsimonnHENHOE pacpoOCTpaHEHHUE CBETA

11.3 Ortpaxenue cera. ITnockoe 3epkano. 3akoH OTpakeHUs CBETa

11 114 [Ipenomnenue cBerta. 3akoH mnpesoMiieHus cBeta. llomHoe
BHYTpPEHHEE OTpakeHUE CBETa

115 JIunza. Xop mydyel B JINH3E

11.6 Ontuueckas cuctema QoTtoarmapara, MUKPOCKOTIA U TeJIECKOoIa

117 I'maz  kak  onrudeckas  cucrema.  biauzopykoctb U

JaJIbHO30PKOCTH
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Paznoxenune Oenoro cBera B cnekTp. Ombitel HploToHA.

118 CrnosxeHue cieKTpaJbHBIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
###Par###lccnenoBanue  3aBUCHUMOCTH  YIJla  OTPaKEHHUS
CBETOBOI'O JIy4a OT yIJla aJeHHUs.
##HPar###13ydenre XapakTepUCTHK M300paskeHHs peaMeTa B
IJIOCKOM 3epKaje.
#H##Par###ccnenoBanie 3aBUCHUMOCTH  yIJIa  TPEITOMIICHHS
CBETOBOIO JIy4a OT yrja MaJeHUs Ha TpaHUIE «BO3AYX —
11.9 CTEKJIO».
##HPar### 1 lonydenue n300paXeHUH ¢ TIOMOIIBIO COOMpArOIIeh
JIUH3BI.
###Par###Onpenenenne GOKYCHOTO PACCTOSHUS M ONTHYECKOU
CWJIBI COOMPATOIIEH JIMH3HI.
#A##Par###OnbITHI IO Pa3TI0KEHUIO OEIOT0 CBETA B CIIEKTP.
#A##Par###OnbITI 0 BOCHPHUATHIO IIBETa MPEAMETOB MPU HUX
HaOJII0/ICHUU Yepe3 I[BETOBbIC (PUIBTPHI
®dusnueckue sBIeHus B mnpupone: 3atMmenus Comnua u JIyHsl,
11.10 I[BeTa TEJ, ONTHYECKHE SIBJICHUA B armocepe (mBer Heba,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpoOHCTBa: OYKHM, MEPUCKOMN, QoToammapar,
' ONTHYECKUE CBETOBOJIBI
KBAHTOBBIE SABJIEHUA
121 OneiTel Pe3zepdopna u miaHeTapHas Mojenb aTtoma. Mojenb
' aroma bopa
122 Hcnyckanue u  MorjouieHne cBera aTtoMoM. KBaHTHI
' JluHeHyaTeie CeKTPhI
12.3 PaguoaktuBHOCTH. Anb(da, OeTa- 1 raMmMa-u3IydeHHs
124 Crpoenune atoMHoro siapa. HykinoHHas Moziens aTOMHOTO siipa.
' U30TOmBI
125 PagunoaktuBHble npeBparienus. [lepuoa momypacnaga aTOMHBIX
' saep
126 SAnepHble peaknuM. 3aKOHBl COXPAaHEHHs 3apsgoBOrO U
' MAacCOBOTO YHCEI
12.7 DHeprust CBSI3HM aTOMHBIX sifiep. CBsI3b MacChl M SHEPTHA
128 Peaknuu cunresa u aenenus snaep. Mcrounnku sHeprun ConHua
' 1 3BE3]1
129 SAnepHas sHepreTtuka. J[elicTBUE paJuOAKTUBHBIX U3IYYEHUN Ha
' JKUBBIC OPTAaHU3MBI
[IpakTuyeckue pabOTHI:
12.10 HaGmronenre CrilomHbIX U TUHEHYATHIX CIIEKTPOB U3TyUCHHUS.

HccnenoBanme TpekoB: M3MEPEHHE JHEPrMM  YaCTULIBIIO




TOPMO3HOMY ITyTH (110 (hoTOoTpadusiM).
W3mepenne painoakTHBHOTO (hoHA

12.11

dusnueckue SIBIICHUS B HIpUpOAE: €CTECTBEHHBIN
panMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, pPaTHOAKTUBHOE
U3JIy4CHUE NPUPOAHBIX MUHEPAIIOB, ACHCTBUE PaJMOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa

12.12

TexHuueckue ycTpoicTBa: CIEKTPOCKOIN, WHAMBUIYyalIbHBbIH
JO3UMETp, KaMepa Bunbscona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B Hay4dHOH KapTHHE MHUpPaA; cHOPMUPOBAHHOCTH
0a30BbIX MPEACTAaBICHUN O 3aKOHOMEPHOW CBS3M U II03HABAaEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromnie ponu (QU3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIONUHN (PU3NYECKUX 3HAHUNW M UX POJIA B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJEC POCCUHCKHUX U
3apyOeKHBIX YUICHBIX-(PU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHE MPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHusA O BHJAX MaTepuu (BELIECTBO M IOJIE), O JBWKEHMU Kak criocode
CYILECTBOBaHHUsI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYITHOCTH SIBJICHUU MPHUPOIBI (MEXaHHYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHUE Pa3JinyaTh SIBICHUS
[0 ONHMCAHUI0 HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JaHHOE (PU3NYECKOe SBJICHUE; YMEHHUE pPaclO3HaBaTh
NPOSIBIIEHUE H3YYEHHBIX (U3NYECKUX SBICHMH B OKpYKaIOLIEM MHpe,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

Brmanenne ocHOBaMM NOHATMHHOIO anmapara ¥ CHMBOJIMYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHUE HUX JJIs pelIeHUs Y4eOHBIX 3a/Jay; yMEHHE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHHne ONuChIBaTh HM3yYEHHBIE CBOMCTBA TEN W (PU3UUYECKHE SBICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMH METOAOB HAy4YHOTO MO3HAHUS C YYETOM COOIOICHUS
MpaBmII OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAaHHOTO Ha0opa 00OpyAOBaHUS MO WHCTPYKIIMU, OMUCHIBATH XOJI OMBITA U
3aMUChIBaTh €0 PE3yJbTaThl, (HOPMYINPOBATH BHIBOJIBI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
AKCIIEPUMEHTATIbHYI0 YCTAaHOBKY [0 HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMUMHBI M aHAJTM3UPOBAThH MOJYUYEHHBIC PE3YNIbTATHI C YUETOM 3aaHHOMN
MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIIC/IOBAaHUE 110 WHCTPYKLWH, TPEACTABISATh MOJYYCHHBIE 3aBUCUMOCTH




¢u3nUeckux BEIMYMH B BUAe TaOMMI W Tpa(uKOB, YYUTHIBAThH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COTIOTHO TBEPAOE TEIO, MOJEIU CTPOCHUS ra3o0B, >KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

VYMeHune 00BACHATh (PU3NUECKHUE TPOLECCHl U CBOICTBA Tell, B TOM YHCIE U
B KOHTEKCTE€ CHTyallud NpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBJIIATD MMPUIUHHO-CIICACTBCHHBIC CBA3HU n CTPOUTH
O0OBSICHEHHE C OMOpOW Ha M3yYCHHBIE CBOWMCTBA (PM3UYECKUX SIBJICHUH,
¢du3nUecKkre 3aKOHbI, 3AKOHOMEPHOCTH U MOJIEITN

YMmenue pemiats pacuéTHble 3aqaun (Ha 6a3e 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (HOPMYIIBI, CBS3BIBAIOIINE (PU3UUYECKHE BEIMYMHBI, B YACTHOCTH,
3aMUChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBIISITH HEAOCTAIOUIUE JaHHBIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEoOXoAuWMbIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacué€Thl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYSHHOTO 3HA4YeHHs (PU3MYECKON BEIWYUHBI, YMEHUE
OMpeAeNATh Pa3MEpPHOCTh (U3MUYECKON BEIMYUHBI, MOIYYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOIIECCOB M0 UX OMHMCAHUIO, UCHOJIb3ys 3HAHUS O CBOMCTBAaX (PU3MYECKUX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUYECKHMHU YCTPONCTBAMH, COXpPAHEHHUS 3/10pPOBbS U
COOJIIOJIEHHs] HOPM HKOJIOTMYECKOT0 MOBEJCHUS B OKpYKaoLIeH cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OneiT  moMcka, MpeoOpa3oBaHUs W NOPEACTaBICHUS  HHpOpManuu
¢u3nyeckoro - coiepkKaHHs C  MCIOJb30BaHMEM  HH(pOPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MH(OpMalmuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM |
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHble MaTepuaibl, pecypchl ceT HTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS HAa OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX HCTOUHUKOB




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

11 Mexanuueckoe aBuxkenne. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENEHOCTD
' TIBIKECHUS

PaBHOoMepHOe u HepaBHOMepHOe maBmxkeHue. CpenmHssi ckopoctb. Dopmyna s
1.2 BelYMCIEHHS CpeAHEl ckopocTH: V = S/t

PaBHOMepHoe HpHMOHHHeﬁHOC JABHMOXKXCHUC. 3aBUCUMOCTh KOOPpAHUHATLI TCJIa OT BpEMCHU
B ClIydac paBHOMCPHOI'O HpHMOHHHCﬁHOFO JBHXKXCHUA:

13 x()=x,+vft

I'paduku 3aBUCUMOCTH OT BpeMEHM ISl TPOEKIUH CKOPOCTH, IPOEKIHNH
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

3aBUCHUMOCTh KOOpJAMHATBl Tejla OT BPEMEHM B Clyya€ pPaBHOYCKOPEHHOI'O
IPSIMOJIMHENHOTO ABUKEHUS:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKLUUH IIEPEMEILEHHUS, IPOCKUUNA CKOPOCTH U MPOCKLUU YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

2
14 -Sx(F)=DOx'f+ﬂx'%.
U_\'('f)zuﬂ_\' +a, 1,

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

Fpa(I)I/IKI/I 3aBUCUMOCTHU OT BPEMCHH JIs1I NNPOCKIOWHN YCKOPCHUA, IMPOCKIUN CKOPOCTH,
MpoCKIrU ICPEMCHICHUA, KOOPAWHATHI IIPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM
JBHXXCHHUHN

CBobonHoe mnanenue. dopmynbl, omMCHIBaIOUIME CBOOOJHOE TaJ€HHE Teia IOo
15 | BEPTHKAmA (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MaaACHUU TCJIa 110 BEPTUKAIIN

CKOpOCTh PaBHOMEPHOTO JIBMKCHHS TeJia 10 OKPYKHOCTH. HarpasiieHre ckopocTH.
1.6 @opmynia JIsI  BBIYUCIEHUS CKOPOCTH Yepe3 pPaauyCc OKPY)KHOCTH U MEPUO]
oOpareHus:




LenTpocTpemurenbHoe yckopenue. HarpaBieHne HeHTpOCTPEMUTENBHOTO YCKOPEHUS.
®opmyrna sl BHIYUCICHUS YCKOPEHUS:

_u
“WSR
dopmyia, CBSI3bIBAIONIAS IEPHOJ] M YACTOTY OOpaIeHHUs:
vl
T

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

1.7 V
1.8 = Cwua — BexropHas puzmueckas BenmunHa. CIOKEHHE CHIT
1.9  SIBnenme unepuuu. [lepBrrit 3akon HproToHA
Bropoii 3akon HeroToHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOpa YCKOPEHUS TeJla U BEKTOpa CUJIbI, IEHCTBYIOIIEH Ha TEIO
B3anmopencrteue ten. Tperuit 3akon Herorona:
1.11 F p —F1—>2
TpeHue MOKOsI M TpEeHHWE CKOJbKeHHsA. PopMyiia JUisl BBIYMCICHUS MOIYJSI CHIIBI
TPEHMSI CKOJIbKEHHUS:
F_=u-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue aegopManun. 3aK0H yopyrou aedopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14  BcemupHoe TATOTeHHE. 3aKOH BCEMHUPHOTO TATOTECHUS:




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia s BBIYUCICHUS CHIIBI TSOKECTH BOJIM3H MOBEpXHOCTH 3emiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

Heperpy3Ku
Hmnynbc Tena — BeKTOpHas pu3ndeckasi BelIMYMHa.
p=mi
HNmnynbe cucremsl Ten. U3MeHenne umnynbsca. MMIynbse cuiibl
3aKOH COXpaHEHUsl UMITYJIbCA U1l 3AMKHYTOU CUCTEMBI TEN:
D=0, i, U, =const
PeakTuBHOE ABUXKEHUE

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas u noreHmanbHas sHeprus. @opmya i BBIUMCIEHUS KHHETHYECKON
SHEPruu:

2
E M
2
Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHUS TOTCHIIMAIBHON
SHEPIUHM Tella, IOJIHATOrO
HaJ 3eMIIEN:

E,= mgh

MexaHnueckas DQHEprus:
E=E;+E 2
3aKOH COXpaHEHUsI MEXaHNYECKOM 3Heprun. @opMmyiia sl 3aKOHA COXPAHEHUS

MEXaHMYECKOI 3HEepruu B OTCyTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHMYECKOW SHEPTUH NPY HAJTUYUH CUJIBI TPEHHUS.

1.20

[IpocTbie MexaHU3MBI. «3010TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr: M - FI.
VYcioBue paBHOBECHS phluara:




M +M +..=0
[ToaBuxHBIN 1 HeTTOABKHBIN O710KK. KITJI mpocThIx MeXaHH3MOB,

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

JlaBiienue TBEpIOTO TENA.
dopMyia i1 BBIYMCIICHMS NAaBJICHUs TBEPIOIO Tea:
F
pP= ch
JaBnenue ra3a. ATMocgepHoe AaBlICHHE.
FI/IIlpOCTaTI/I‘-IeCKoe JaBJICHUC BHYTPU KUAKOCTHU.
d)opMyJIa AJI1 BBIYHUCJIICHUA JAaBJICHUS BHYTPH ) KUAKOCTH!

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

3akoH Apxumena. @opmyia Uil ONpEAeSICHNs BBITAJKUBAIOLIEH CUIIbL, AEUCTBYIOIIECH
HAa TeJo, MOTPYKEHHOE B KHUAKOCTh WU Ta3:

Fap =PEV

Ycnopue nmiapaHus Tena. IlmaBanue CYZAOB H BO3AYXOILJIAaBAHUEC

1.24

1.25

Mexannueckue koyieOaHusa. AMIUIMTY/AQ, MEpUOJ M 4YacTtoTa Kojebanuii. dopmyna,
CBSI3BIBAIOIIASl YACTOTY U MEPUOJ KOJIeOaHUH:

voL
T

Marematuueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKUA. [IpeBpamieHue sHeEprum  Ipu
K0JIeOaTeIbHOM JIBUKEHUHU

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

Mexanudeckue BOJHBL. [Ipo1osibHbIC U TIOTIEPEYHbBIE BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTh
pacrpocTpaHeHUs BOJHBI:

h=v-T

3Byk. I'poMKocTh M BbIcOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha IpaHULE JBYX
cpea. MHdpa3Byk U ynbTpa3ByK

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpyCKa MO HAaKJIOHHOM IJIOCKOCTH; YCKOpPEeHHs Opycka MpH
JBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Hepuoja  KojeOaHHi
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIILIO HETIOABIKHOTO 0JI0KA; paOOThI CHIIBI YIIPYTOCTH MIPH MOIBEME TPy3a
C MIOMONIBIO MOIBHYKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO OABJICHHA W OT poOJa MOBCPXHOCTHU,
CWJIBI YIPYrOCTH, BO3HUKAMOIICH B MPYKUHE, OT CTEHCHH Ae(OpMalud MPYKUHBL
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTU TEpHOAA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW 1 HEKUBOW MPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJAE U TEXHUKE, IIPUIIUBBI U
OTIUBBI, JBHXKEHUE IUIaHET COJIHEYHOH CUCTEMBI, PEAKTHMBHOE IBUXCHHME >KUBBIX

1.30 OpPraHU3MOB, PblUaru B Telle 4YeJIOBEKa, BIMSHUE aTMOC(PEpPHOrO JaBJICHUS HA JKUBOU
OpraHu3M, IIJJaBaHHWE pbIO, BOCIPHUITHE 3BYKOB JKUBOTHBIMM, 3EMIICTPSCEHHE,
ceificMu4eckue BOJHBI, IIyHAMH, 3X0
Texnuueckue ycmpoiicmeéa: CIAJOMETp, JAaTYUKH TIOJIOKEHHS, pACCTOSHUS U
YCKOPEHHUs, AMHAMOMETD, MOJIIIUITHUKY, PAKEThl, pbluar, MOJBUKHbIN M HENOIBUKHBIH

1.31 Onoku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOJOIPOBOJIA, THIPABIMUECKUH MTpecc, MaHOMETpP, OapoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIE TOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKONH TEOpUU CTPOEHMS BEILECTBA.

21 Mogenn  TBEPAOTO, OKUAKOTO M Ta3000pa3HOTO  COCTOSIHMH — BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

99 JIBmxkenue dacTtull BemiecTBa. CBsi3b CKOPOCTH JIBUXKEHHS YacTUL[ C TeMIepaTypoil.

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHe

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u teruionepeaya kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue n oxnaxxaenue ten. KomnmyecTBo TEIoOTH. Y qenbHas TeIIOEMKOCTE!

28 o=cm(ty-1)
3aKOH COXpaHEHHUs PHEPTUH B TEIUIOBBIX MpoIeccax. Y paBHEHUE TEIUIOBOro OaaHca:

2.9 Ql +Q;g g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCEe UCTIAPCHUS




U KoHeHcaru. Kunenue sxuakocTy. Y qenbHas TeruioTa mapooopasosanus: L = Q/m

2.11  BnaxHOCTH BO3ayXa
[MnaBnenne u kpuctaym3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM MPHU TUIABICHUH H
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl pabotsl TemnoBbix apurareneid. KITJ[ TermoBoro npurarens
Ipakxmuueckue pabomul
N3mepenne yAenbHON TEIIOEMKOCTH METAUIMYECKOTO I[HIJIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HArpeThlid IIMHJP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HArpeThIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPAaTypbl BOJBI MPH Pa3IMYHBIX YCIOBHSX; SBIEHUS TEIIOOOMEHa TMpHU
CMEIIMBAHUU XOJIOIHOM U Topsiueld BOJbI; poIecca UCIIapeHUS
Qusuueckue s61eHUsl 8 NPupode. TTIOBEPXHOCTHOE HATSDKCHUE M KANTUJUIIPHBIC SBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3zoBaHKe POChl, TYMaHa, WHEes, CHera
Texnuueckue ycmpoticmeéa: KaNWUISAPBl, TPUMEPHl HCIOJIH30BAaHUS KPHCTAIUIOB,
2.17 | KWIKOCTHBIA TEPMOMETp, MATYHK TEMIIEPATypPhl, TEPMOC, CUCTEMa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, ITapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnektpuzanus ten. [IBa BUaa AIEKTPUIECKUX 3apsI0B
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
34 Onektpudeckoe  moje.  Hampsok€HHOCTH — 2JIeKTpUYecKoro  mouisa.  [IpwHImm
' CYTIEPHO3UIINH IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE)
35 Hocutenu  snextpuueckux  3apsgoB. JleHCTBHME  ANEKTPUUYECKOTO TMOJIA  Ha
' aneKTpudecKkue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=q/t,U=A/q
37 DNEKTpUYECKOe COMPOTUBIICHHE. Y ACITbHOE IICKTPUUISCKOE COTIPOTHRIICHHUE:
' R =pl/S
3.8 3akon Oma a5 yyactka snekrpuueckoi nernm: | = U/R
[TocnenoBarenbHOE COSIUHEHUE MPOBOTHUKOB:
3.9

1, =1, U=U,+U,. R=R,+R,




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

U=Ug:I=1+I;R=2.
= = >

F

CMelaHHbIe COCAUHCHUA IMTPOBOAHHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noje MOCTOSHHOTO MaruuTa. B3anMoaelcTBre MOCTOSSHHBIX MAarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrter @apanes. SABneHue aneKTpoMarainTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHUBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSOHKEHUS TPH  TOCIEI0BATEIIEHOM
COCMHEHUWU TPOBOJHUKOB, TIpaBWia JJS CHJIBI DIIEKTPHUYECKOTO TOKa IIPH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHus 6 npupode. DBIEKTPUUECKHUE SBJIEHHMsT B arMocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPTaHU3MOB, MArHUTHOE TOJIe 3eMIIH, JPEH( IOITFOCOB, POJIb
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIie, OJISPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUUYECKOW  DHEPTUH, DIIEKTPOOCBETUTEIFHBIE TPUOOPHI, HArpeBaTeIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DSIEKTPUUECKHE TMPEIOXPAHUTENH, AIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana aneKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsMonuHeitHOe pacpocTpaHeHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 T'ma3 kak onTrueckas cuctema. Onruyeckue mpuoophI
3.96 Ilpakxmuueckue pabomul

HH#Par###113Meperre oNTHYECKON CUITbI COOMpAIOIIe JIMH3bI; (POKYCHOTO PACCTOSHHS




coOuparomield TUH3BI (0 CBOWCTBY pPaBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHWs,
KOT'JIa IIPEeIMET PACIIONIOKEH B ABOMHOM (OKYce), IoKa3aTells MPEIOMIICHHUS CTEKIIA.
###Par###ccnenoBanue  CBOMCTBA HM300paKEHHUS, IOJIYYEHHOTO C  ITOMOIIBIO
coOuparomiel JIMH3bI;, M3MEHEHHS (DOKYCHOI'O pACCTOSHHS JBYX CJIOYKECHHBIX JIMH3;
3aBHCHMOCTH YIJIa IPEJIOMIICHHS CBETOBOrO Jiyda OT yrjla MNaJCHHs Ha TPaHHMIIC
«BO3JIyX — CTEKIIO

Duszuveckue A61eHUS 8 npupode: 3aTMCHUA COJ'IHI_[a u .HYHLI, oBETa TEJ, OIITUYCCKUC

3.27
sBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuueckue ycmpoticmea.: 09KH, IEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SABJIEHUA
4.1  PaamoakTUBHOCTH. Anb(a-, 0eTa-, ramMmma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Moienb aToma
4.3  CocraB aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnazia aTOMHBIX P
45  SlnepHble peakuuu. 3aKOHbI COXPAaHEHUsI 3apsI0BOIO U MAaCCOBOI'O YHUCET
Qusuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIN PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJMOAKTUBHOE M3JIyYCHUE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE PalMOAKTUBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHUKA




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duszuka: 7-i kiacc: 0a30BbIM YPOBEHB: YUeOHUK; 3-¢ U3/IaHKE,
nepepaboranHoe [leppimkun .M., IBanoB A.W. AkiinonepHoe o0I11ecTBO
«3narensctBo «IIpocBemienue»

» Gusuka: 8-i1 kacc: 0a30BbIN YPOBEHb: YU€OHHUK; 3-€ U3/IaHUE,
nepepadoTtanHoe [leppikun .M., UBanoB A.M. AkunoHepHOoe 0011ECTBO
«3narensctBo «IIpocBemenue»

» ®uzuka: 9-i knacc: 6a30BbId ypOBEHB: YUECOHUK; 3-€ U3JaHHE,
nepepadotantoe [leppimkun .M., I'yrauk E.M., IBanoB A.W. u np.
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»

Hunaktuyeckue Matepuanisl kK yaueOHUKy A.B. Ilepeimkuna, E.M. 'yTHuk

METOINUYECKHUE MATEPHUAJIBI I YYUTEJIA

Hunaktuyeckue Marepuaisl kK yaeOHuky A.B. Ilepoimkuna, E.M. ['yTHuk

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

https://resh.edu.ru/

https://phys-oge.sdamgia.ru/

https://phys7-vpr.sdamgia.ru/
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