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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 (¢u3MKEe HAa YpPOBHE OCHOBHOTO 0OIIEro o00pa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHON paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOyvaromuxcsi. B mporpamme 1o  (uU3MKE  Y4YMTHIBAIOTCA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaraM OOYy4EHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAyUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[TporpamMMma 1o (u3MKe ycTaHaBIMBAET paclpesesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3Y4YEHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEpKaHUA U
yuéTe BO3PACTHBIX OCOOCHHOCTEN 00yUaOITNXCS.

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

®du3zurka ABIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
MPEAMETOB, MOCKOJbKY (PU3UYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOLIECCOB U
SBJICHUN, W3yYyaeMbIX XHUMHEH, OWoJIoruel, acTpoHOMUEH © (GU3UICCKOU
reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI0 KapTUHY MU,
IpeNoCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HAHU, TO €CTh CIIOCO0A MOTYUYEHUs 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 MPEIINojaracT YBEPEHHOE
BIIAJICHUE CJIeIYIOLUUMU KOMIIETEHTHOCTSIMU, XapaKTePU3yIOIIMMHU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCT:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHMBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEAOBAHMS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE J0KA3aTEIbCTBA IS
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  00I11€00pa3oBaTeNbHbIe MPOTPAMMBI, YTBEPKIEHHON pElICHHEM
Komnerun Munucrepctsa 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, PA3BUTHE UX UHTEIIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

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

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

dbopMHUpoBaHUEe YMEHUW TMPUMEHATh (U3NYECKUe 3HAHUS UM Hay4YHBIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

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

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANBHON  JIEeATETbHOCTH, CBS3aHHOM C (U3MKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIOIIMX Tpodrield oOydeHHs Ha
YPOBHE CpPEeAHETO 00111ero 00pa30oBaHuUs.

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

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

MIPUOOPETCHUE YMEHU aHAIM3UPOBATh U OOBSICHITH (PU3NUCCKUE SBJICHHUS Ha
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIE 3a]1a4H;

pa3BUTHE HCCIEOBATEIIbCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYUCHHBIC TAHHBIE U JICJIaTh BHIBOJIBI;

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
GU3UKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
buznueckoil HayKu.



Ha wusydyenue ¢usuku (yrinyOn€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoanus orBoauTcs 340 ydacoB: B 7 kiacce — 102 gaca (3 4gaca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Henenwo), 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 CBsI3U). DU3NUECKHUE SIBJICHUSA: MEXaHUYECKHE,
TEIUIOBbIE, DIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC, 3BYKOBEIE.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
N3mepenne Quanyueckux BeaU4MH. OTaloHbl. Pusudeckue npudopsl. llena
nenenus. [lorpemnocts n3mepenuii. [IpaBuna Ge3onacHoro Tpyaa npu padore c
JabopaTopHbIM 00OpynoBaHMEM. MexayHapoaHas cuctema eauHul. llepeBon
BHECUCTEMHBIX €AMHUIL B enuHUIBI CH.

Kak ¢usuka u jApyrue ecTeCTBEHHbIE HAyKH H3Y4YaloT TMPUPOJY.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

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

dusnyeckue NpPUOOPHI U TpoIeAypa MNPSIMBIX U3MEPEHUN aHAJIOTOBBIM U
1M (POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TETa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 TMPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapukKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayajibHbIe CBEIE€HUS 0 CTPOEHUM BelllecTBa.

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

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

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



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

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimaul.

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

OnpITHl IO HAOTIOJEHUIO TEIIOBOTO PACIIMPEHUS T'a30B.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuKeHHe U B3aUMOAeCTBHE TeJl.

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

['padukn 3aBUCHMMOCTEHl BEJIMYMH, OMNMCHIBAIOIIUX JBWXKeHHE. OOmue
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBnenne uHEpUMU. 3aKOH HMHEPLUHU. B3amMmopaeicTBHe Tesl Kak NpPUYMHA
WU3MEHEHUSI CKOPOCTH [IBMKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTM Tejla B
NOCTyNaTreapHOM JBWKeHuU. [lmoTHocTh BemiecTBa. CBS3b IUIOTHOCTH €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIJIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBJICHHUE TIATOTEHUS U CHIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX 110 OJHOW IpsMoM. PaBHozelcTBytomas cui. Cuiia TpeHUs.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenune n3MeHeHust CKOPOCTH MPY B3aUMOJICUCTBUH TEIL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMJIS M TaK Jaliee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

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

OnebITHI, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIbBKEHUS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

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

Jasnenue. Cuna naBieHusi. CriocoObl yMEHBIICHUS U YBETUUYCHUS JaBICHUSI.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHS Tra3a OT 00bEMa U TeMIIepaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razaMu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MeXaHU3Mbl. VCronb30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHOW 000si0ouku 3emiu. OmnbiT Toppuyennu. M3mepenue arMochepHOro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPS.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clioBUE€ BOBHUKHOBEHUS BHITAJIKUBAIOIIECH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. BozmyxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBienune neicTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEU TEJIa U JKUIKOCTH.

Jlabopamopuvie pabomel u onvimel.



HccnenoBanue 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOTPY>KEHHOM B
KUJKOCTh YaCTH TeJa.

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

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

OnpITel, JIEMOHCTPHUPYIOIIME  3aBUCHMOCTh  BBITAJKUBAIOIICH  CHUJIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€JIa U OT IUNIOTHOCTH KUJKOCTH.

KonctpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexannueckas padoTa JjIsl CUJI, HalpaBJICHHBIX BAOJb JIUHUHU NIEPEMEILICHHUS.
MOoOIHOCTS.

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MomeHTOB. [IpuMeHeHue mpaBuia paBHOBECHsl phluara K OJOKy. «30J70TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHrie OHOTO BHIa MEXAHUYECKOW YHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS SHEPTUU B MEXaHUKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenue KITJI moaBmkKHOTO M HETIOABHIKHOTO OJIOKA.

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

N3ydeHune 3akoHa COXpPaHEHUSI MEXAaHUYECKON SHEPTHUU.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

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



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUI. TEeXHOJOTUU TMOJYYeHHUs HCKYCCTBEHHBIX aiMa3oB. OObsicHeHUe
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISAPHO-
KMHETUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAauMBAHUE, KAITWIUIAPHBIC
ABJECHUA. TEIUIOBOE pacCIIMpPEHUE U C)KAaTHE. 3aBUCUMOCTH JIaBJICHUS Tras3a OT
00BEMa, TeMIIEPATYPHI.

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

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

KonuuecTtBo TemnoTel. YjenbHas TEIUIOEMKOCTh BEIIecTBa. TermiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OaslaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTAUIMYECKUX BELIECTB. Y I€JIbHAS TEIUIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHus.  3aBUCUMOCTb  TEMIIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TETIOCETSX.

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

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciuimpeHus Ted.

N3meHeHne naBieHUs raza NpU H3MEHEHUHW 00bEMa W HarpeBaHUM WU
OXJIAXKICHUMU.

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUTOEMKOCTEN pa3IMYHBIX BEILIECTB.



HaOmronenne kuneuus.

HabGnrogenue nocTossHCTBA TeMITepaTyphl MPH TIJIaBJICHUU.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

OMnBITH IO BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEPATYPHl.

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

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
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 TEIUIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW U
ropsiuer BOJIBL.

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

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

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca MCapeHHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poma 3ieKTpUYecKHX 3apsaoB. B3aumonelicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onektpuueckoe mnone. Hanpsk€HHOCTH 3nekTpudeckoro mnodsa. [IpuHuun
CYNEPHO3ULIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue artoma. I[IpoBOAHMKM, IUAJEKTPUKA U TOJYINPOBOJAHUKU. 3aKOH
COXPAHEHHUS JIEKTPUUECKOTO 3apsia.

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

OnekTpuyeckas nenb. Cumia Toka. DIEKTPUYECKOE HaAIPSKEHHE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSIHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe COeAMHEHnE MPOBOAHUKOB. J/]C B LIeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. IlpaBuna Kupxroda. Pacd€r mpocThix 3JIEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jhxoyns-JleHa.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3aMMOJEMCTBUME  TOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHOe Ton€ d3JIeKTpUdeckoro Toka. OnweiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHME MAarHUTHOTO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa u  omnpefeneHue €€ HanpaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Crnioco6bl IIOJTy4YECHUS AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTpUUYECKUX 3apsAA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEI.

Y CTpORCTBO 1 JEUCTBUE DIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM 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 Pa3ICICHUS MTOJIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCTIBITAHUE JICKTPUUECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO Y€PE3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

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

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOXKEHUS HANPSOKEHUM TP MOCIEI0BATEIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeInoOJIHEHUS 3aK0HAa OMa T IMOJTHOM LEIN.

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

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIUTHOCTH JIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

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

HccnenoBanne AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KATYIIIKHU C
TOKOM W MarHuTa OT CWJIbl M HamlpaBJjeHUsS TOKAa B KaTylIKe W OT HaJu4us
(OTCyTCTBUS) CEpACYHUKA B KaTyIIKE.

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTpyrpoBaHue u u3ydeHue padboThl JJIEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

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



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe paBwxkeHue. MarepuanpHas Touka. CrocoObl OmHCaHUS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHamuTudeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BENMYMHBI, ONEPAIMU C BEKTOPAMU, MPOCKINU BEKTOpa. Pagnyc-
BEKTOP MAaTEpUAIbHOM TOYKH, IEPEMEIICHUE Ha IIJIOCKOCTU. PaBHOMEpHOE
NpSAMOJMHENHOE JBHKEHUEe. HepaBHOMEpHOE NPSAMOIMHENHOE JIBUXKEHUE.
CpenHsast 1 MTHOBEHHAsI CKOPOCTh TeJIa IPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE. Y CKOPEHHUE
cBoOogHoOTrO mMageHust. OneITel I anmuiest.

['paduyeckas mHTEpripeTanusi YCKOPEHUsI, CKOPOCTH, MPONIEHHOIO MyTU U
IepEMELICHHUS IS MTPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 10 OKPYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
M 4acTOoTa 00OpalieHus Mpyu paBHOMEPHOM JBUKEHHUH MO OKPYX)HOCTU. 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. Cuna TpeHHs: cuiia TPEHUS CKOJIBKEHHU S, CHIIa
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 HAa MOJABOAHBIX KpPBUIbAX, AHTHKPBIJIO Ha CKOPOCTHBIX
aBTOMOOWISX. J[BMKEHHE 1oe3/1a Ha MarHUTHOM MOTyIIKE.

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnna). Ilepsas
KOCMHUYECKasi CKOpOocTb. HeBECOMOCTD U EpErpys3KH.

PaBHOBecue maTepuanbHOM TOUKH. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETITIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsxecTu.

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

Mexanuueckass paboTra ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YNPYTroCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH W3MEHEHHS U COXPaHEHUS
MEXaHHYECKOM YHEPTUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

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

N3mepenrie CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUXKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

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

HabGmronenue paBHOBeCHs TeJl, CBOOOIHOTO MaJieHus, KOoJIeOaHUsI MasITHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHITUIIA OTHOCUTEILHOCTH.

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

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Py yCKOPEHHOM JBHKCHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMITYJIbCa MPU YIPYTroM B3aUMOJICHCTBUMU.

Hab6mronenue peakTUBHOTO JBUKEHUS.

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 CKOJbXKEHUsS Opycka WIM JABUKCHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

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

[IpoBepka TUNOTE3bI: €CIIU MPU PABHOYCKOPEHHOM JBIXKCHUHU 0€3 Ha4aIbHOM
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 CUIIBI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella MO
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. ['apMoHMYeckne KojeOaHus. 3aTyXaroniue KoJeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

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

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUYECKUX BOJH: HHTEephepeHuus u nudpakuus. J{ruHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

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

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (Ha MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenne 4acTOThI U MEPUOIa KoJIeOaHU MAaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenne 4acTOThI U MEPUOIa KoJIeOaHUH NPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

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

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

N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.



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

DJIEKTPOMarHuTHOE  ToJIe.  OJEKTPOMAarHuTHble  BOJMHBL.  CBONCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

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

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MHOMOIIbIO MOOMJIBHOIO
tenedoHa.

[IpoBeneHre ONBITOB 110 HAOIIOACHHUIO UHTEPPEPEHIIMH U TU(PAKIIUU CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonnHeliHOEe pacmpocTpaHeHue cBeta. 3arMmeHuss ConHna uo JIyHBL
Otpaxenue cBera. Ilmockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300paKeHN, CHOPMUPOBAHHBIX 3€PKATIOM.

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

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmH3BL llocTpoeHue
U300paKeHnd, CHOPMHUPOBAHHBIX TOHKOW JMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssmonuHEHOE pacCIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOMA.

Mopens rina3sa.



Paznoxenue 6e1oro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

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

N3y4yeHue cBONCTB N300pa’keHUs B MIIOCKOM 3epKalie.

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

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPacCTOSHUS M ONTHYECKOW CHIIBI COOMPAOIICH
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOTO CBETA B CIEKTP.

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 MOrolieHne cBera aroMoM. KBaHThI. JIMHEHYaThie CIIEKTPBI.

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 U3ITyYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenust sanep. Mcrounmku sHeprum ConHua W 3BE3N. SnepHast >HEpreTHKa.
DKoJIOTUYeCcKHe MPoOIEMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Perucrpanus nzmydeHust MpUpPOIHBIX MUHEPATIOB U MTPOJTYKTOB.

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 3a/laHusl Pa3HOTO YPOBHS CIIOXKHOCTH. 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 POCCUHCKOM
(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;,

WHTEPEC K MPAKTUICCKOMY M3yUEHHUIO MPOoheCChid, CBSI3aHHBIX ¢ (DU3UKOM;

e 7)IKON02UUECKO20 60CRUMAHUA:

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

OCO3HaHUE TI00ATBHOrO0 XapakTepa 3KOJIOTMYECKHX MPOOJeM M MyTell Hux
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 4Ye€pe3 IMPaAKTUUYECKYIO
JIEeSITEIbHOCTD;

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

OCO3HaHHE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00JlacTH
busuKy;

MJJAHUPOBAHUE CBOETO PAa3BUTHS B TPUOOPETEHUM HOBBIX (HU3UUYECKUX
3HAHUI;

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

OIlEHKa CBOMX JICHCTBUH C Y4Y€TOM BJIMSHHMS Ha OKPYKAIOIIYI0 Cpeany,
BO3MOYKHBIX TJI00QIBHBIX TTOCICACTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

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

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS
ba3zoBble JJornueckue aAelcTBUA:
BBISBJISITh M XapaKTEpU30BaTh  CYIIECTBEHHbIE IPU3HAKHM  OOBEKTOB
(siBNEeHUI), KIaccu(UUIUPOBATh UX;



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

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIb30BAHUEM JEIAYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHWH, BBIIBUraTh THUIOTE3bl O  B3aHMMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

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

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

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

OLICHMBATh Ha IPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMAIUIO, OTYUYECHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

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

IPOTHO3MPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
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;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
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 BOIPOCHI IO CYIIECTBY OOCYXJIaeMOHW 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 TOUKY 3pEHUS B YCTHBIX U MUCHhMEHHBIX TEKCTaX;



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

INOHMMATh U HCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

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, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HAaNpaBICHUI0 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
Camoopranuzamnus:

BBISIBJISITH ITPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTYyalUsX, TPEOYIOUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

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

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs (U3MUECKON 3aJadyu WIH
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeaJiaraTh IUIaH €€ U3MECHEHMUS;

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOTO HCCIEIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
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 JPYToOro.

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(HOPMHUPOBAHHOCTH Y 00YUYaIOIIUXCSl YMEHUI:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHMUYECKOE JBI)KEHUE (PAaBHOMEPHOE, HEPAaBHOMEPHOE, MPSAMOJUHEHHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BCII[ECTBA, PAaBHOMEPHOE JBIDKEHHWE, HEPABHOMEPHOE JBWIKEHWE, WHEPIIUS,
B3aUMOJICUCTBHE TEJ, PABHOBECUE TBEPBIX TEJI C 3AKPEINIEHHON OChIO BpalICHUS,
nepeaada JaBleHUs TBEPABIMU TeEJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoC(epHOe
JIaBJICHUE; TUIaBAaHUE TeJ, IPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) TI0 OMUCAHUIO UX
XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB, JACMOHCTPUPYIOIIMX JIaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh ~ TPOSBICHHE  HM3YyYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSMH B KMBOM M HEXXHBOUW MPHUPOE, ICHCTBHE
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, BBIACIATH CYIICCTBCHHBIE
cBOICTBa (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HU3YyUYEHHBIE CBOMCTBA TeNl W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
buzndeckue BeaUUMHBI (Macca, 00BEM, IIJIOTHOCTH BEIIECTBA, BpPEMs, ITyTh,
CpEIHsAsI CKOpPOCTh, CHJIa YINPYTrOCTH, CHJIa TSKECTH, BEC Tejla, CHiIa TPEHUS,
JaBJIEHUE TBEPAOIO Tejla, JABJIEHUE CTOJ0a >KUIKOCTH, BBITAJIKMBAIOIIAA CHUJIA,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MIOJIE3HOTO JIEUCTBUS MEXAaHU3MOB, KHHETUYECKAs ¥ TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYUH,
uX OOO3HAUCHHUS W EIUHUIEI (DU3WYCCKUX BEIWYWH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ys TIPaBWJIA CIIOKEHUsSI CUl (BIOJb OJHOM MpsiMoil), 3akoH ['yka, 3akoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAaHEHHUS MEXaHWYECKOW JHEPruu, IMPU STOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMAaTHYECKOE
BBIPKCHHUC;

CTPOUTH TMPOCThIC (PU3NUECKUE MOJICNIM pPeaIbHbIX OOBEKTOB, MPOIIECCOB U
SIBJICHWM, BBIJCIATh IMPU OTOM CYIICCTBEHHBIE M BTOPOCTEIICHHBIC CBOHCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh (U3UUECKUE MOCIHU ISl O0BSICHEHUS
(bu3MYeCcKuX MPOIECCOB U PEIICHUS YUeOHBIX 33]1a4;

OOBSCHATH (PU3UYECKUE SIBICHHUS, MPOIIECChl U CBOMCTBA TEJ, B TOM YHUCIE B
KOHTEKCT€ CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIC CBS3U U BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PpACCYKIAECHHM C ONOpPOM Ha W3YyYEHHBIC CBOMCTBA
bu3NYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTh pacdy€THbIC 3aauu (B 2—3 ACMCTBUSI) MO M3y4yaeMbIM T€MaM Kypca
¢bu3uKy, BRIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
u (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEJAOCTAIOIMNAE WM H30BITOUYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3a7add, WCIOIb30BaTh
CIIPaBOYHBIE JIAHHBIC, TPOBOJUTH MAaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BEITUYUHBI U
OTIPEIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW MTPH PEIICHUU
3a]a4H;

pacro3HaBaTh TPOOJEMBI, KOTOPHIE MOYKHO pEHIMTh TMPU  MTOMOIIN
bu3MYecKuX METOJIOB, M TpeajiaraTb OPUEHTUPOBOYHBIM CMOCOO peIlIeHUs, B
OMMMCAHWHM  HUCCJENOBAHMS  pAaCoO3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KCHHE
(TUTIOTE3Y), MHTEPIIPETHPOBATH MOTYUCHHBIA PE3yIbTaT;

MIPOBOJIUTH OTIBITHI TIO HAOMIOACHUIO (DU3UICCKUX SIBJICHUN WM (PU3NUECKHUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
W3MEHEHHE CKOPOCTH TIPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUS aTMOCGHEPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOpPMYJIHPOBATh MPEANOJOKEHUE (TUIMOTE3y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIOICHNH, CAMOCTOSTEIFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UMYECKUX BEITUYHH
(paccrositHue, IPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, Cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUIKOCTH M TBEPAOTO TENla, CHJIA TPEHUS CKOJBXKCHHS, IaBICHHUC
BO3/IyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYKEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HUQPOBBIX NPUOOPOB, OOOCHOBHIBATH BHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaTh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3yJIbTaTOB CEPUU U3MEPEHUN U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



MPOBOJIUTH HECIIOKHBIE HKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS 3aBUCUMOCTEN
bu3NYecKuX BEIUYUH (3aBUCHUMOCTHA MYTH PABHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHIIbI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPeHHUsI OT IUIOMIAJM COMPHUKOCHOBEHUS TEJN, CHJBl YNPYroCTH OT YJJIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpYyKEHHOM YacTU Telda U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHUCHUMOCTU OT IUJIOTHOCTU Te€Ja, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneMm (GOpMyIupoBaTh 3afadyy W THUIOTE3Y
UCCIICIOBAHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
IPEJCTaBIISITh MOJTYYEHHbIE 3aBUCUMOCTH (PU3HUECKUX BEJIWYUH B BUJAE TAOJIUL U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JelaTh BBIBOJBI IO pe3yibTaTaM
WCCIICIOBAHMS,

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

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, TUHAMOMETp, COOOMIAIONINeCcs] COCyAbl, OapoMmeTp, pblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX NPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX omucaHus (B TOM
YHclie: MOAIINIHUKH, YCTPOUCTBO BOJOMPOBO/IA, THAPABIMUECKUN Mpecc, cu(oH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONB3ysd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHU H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB TMpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIIeHWH C MPUOOPAMH U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEU CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCA 3HAHUM WM TMYTEM CpPaBHEHHUS pPa3jMYHBIX HCTOYHUKOB BBIICIATH
uHPOpMAIIMIO, KOTOpas  SBJSIETCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh NPHU BBINMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO
JUTEPATYPy (PU3NYECKOTO COAEpIKaHUs, CIIPAaBOUYHbIE MaTEpHAlbl, PECYpPChl CETH
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
nyOJMUYHO JeNlaTh KpaTKUe COOOIICHHS] 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 TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMU 3a/ladyaMu, CJIECIAUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ] B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHusi ¢ 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 COCTOSHHUS BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe Teja, HACBHIILEHHBI M HEHACBIIEHHBIA Map, CIOCOObl M3MEHEHMS
BHYTPEHHEW OHEPIuM, DJJIEMEHTAPHBIA DJIEKTPUYECKUM 3apsli, MPOBOJHHKH,
MTOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE MOJsl, ONTHYECKas CHCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelleHnr Y4eOHbIX U MPAKTUYECKUX 3a/ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHHUE, KANWLIAPHBIC SBICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
Terionepenaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3TyYEHHUE), TEIUIOBbIE MOTEPH,
JIIEKTpU3aLMs TeEJ, B3aUMOJIECUCTBUE 3apsA0B, ACHUCTBUS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHUE, B3aNMOIECHCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO TOJI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO UX XapaKTEpPHbIX CBOICTB M Ha OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh  MPOSABIEHUWE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJICHUS B arMmocdepe, 3IEKTPUYECTBO
KHUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOI0COB, POIb MAarHUTHOTO
noJiss JUIsl KU3HM Ha 3emiie, IMOJSPHOE CHUSHUE), NP OSTOM IEPEBOJIUTH



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

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa ra3a, yAeibHas 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
HaIpspKeHUE, COMPOTUBIICHUE MpoBoAHUKa, JJ[C B 1enu MOCTOSSHHOTO TOKa,
AIEKTPUUYECKOE YIEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTH
AIEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABMIHLHO TPAKTOBATh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EIUHUIBI (DU3NYECKUX BEIUYMH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMUYMHAMH, CTPOUTH rpaUKy U3yUYCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE 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
Oma g yuactka uenu, nmpaBuiia Kupxroda, 3akon OMa a1t OTHOM 1IeTH, 3aKOH
Jxoynsa-JIleHna, 3aKOH COXpaHEHUs SHEPrUHU, MPU 3TOM pPa3IUYaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUN, MPUMEHATh PU3NUECKUE MOJICIU JI1 O0BICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHCJE TPeOYIOIUEe YHUCIEHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKHX BEJUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M U BHICTPAWBATh
JOTUYECKYHK) ILIEMOYKY PACCYKIAECHHM C OINOpOM Ha HW3YyYEHHBIE CBOMCTBA
bu3nUecKux sIBICHUM, (PU3nYecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/JIENH;

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 YCJIOBHE U pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHbIE JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, UCIIOIB30BaTh TpadUuecKre METOAbl PEIICHUs 3a]ad, MPOBOJINUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
[OJIyYEHHOI0 3HA4Y€HUs (U3MUECKOM BEIMYMHBI U ONPEAENATh Pa3MEpPHOCTh
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

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

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCUMOCTH IAaBJICHHUSA BO3JyXa 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 IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUECKUX 3apsiIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (OPMYJIHpPOBATh MPOBEPSIEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TIPSIMbIE M KOCBEHHBbIE H3MEpeHUs (PU3MUYECKUX BEITUYUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CWJa TOKAa, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOJAHUKA, paboTra U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBIICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJIAKICHMS, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueid  BOABI, 3aBUCHUMOCTb COIPOTUBJICHHS TMPOBOJHUKA OT €ro JJUHBI,
IUIOIIA/IA  TONEPEYHOTO0 CEYEHHsS M yAEIbHOrO CONPOTHUBICHUS BEIECTBA
MIPOBOJIHHMKA, CHJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJIHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U NMAPAJJIEIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh OKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
MPEJICTABIISITh MOTYYCHHBIE 3aBUCUMOCTU (PM3MUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS,



cobmoaTh mpaBuiaa O€30MacHOTO TpyJda Ipu padoTe C J1abopaTOpHBIM
000pyOBaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX OmucaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKONU DHEPIUH, AJIEKTPOOCBETUTEIbHBIE TPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpPUOOpbl  (MIPUMEpPBI), MPEJOXpPAHUTENIHM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHWH, HEOOXOIUMbIe (PU3NUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOMCTBA U  HM3MEPUTEIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JBUTAaTeIh BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTaBJIATh CXEMbl DJJIGKTPUYECKHX Iene ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCTOIb30BaTh CXEMbI
U CXCMATHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPHUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3ajay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHCBHOW JKM3HH I OOSCIICUCHUS
0e30MacHOCTH MpHU OOpaIllEHWH C NpUOOpaMu U TEXHUYECKUMHU YCTPOICTBaMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Pu3ndeckoro cojepkanus B utepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWW W CPaBHEHUS OTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH WH(MOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BAaTh TP BBIMOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JUTEPATypy (PU3NYECKOTO COAepIKaHUs, CIIPABOUYHBIE MaTEpPHANIbI, PECYPChl CETU
WuTepHeT, BiaaeTh NpuéMaMH KOHCIEKTHPOBAHUS TEKCTa, MPEoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHBIC IMCHMEHHBIE M KpPAaTKHWE YCTHBIE COOOIICHWS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  YHCJI€  MyOJNMYHO  TPEJACTaBIATH  PE3yJbTaThl  MPOSKTHOH WK
UCCIIEIOBATENLCKOM IeATEeILHOCTH, IPU 3TOM TPAMOTHO HMCIIOJIb30BATh N3YYCHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacmpenenarb O0OS3aHHOCTHM B TPYIINE B COOTBETCTBUU C IIOCTaBICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspeniath KOH(MIUKTHI.

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

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JIBUKEHMSI, HEBECOMOCTb U MEPETPY3KH, ILIEHTP TSHKECTH, MEXaHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, anb(pa-, Oera- U ramma-
U3IyYEHUs, U30TONBl, SJCpHAs U TEpMOsACpHasi YHEPreTHKa) U CUMBOJIMYECKUHN
A3bIK (PU3UKU IPU PELICHUHN YUEOHBIX U MPAaKTUYECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBMKEHHUE IO OKPYXKHOCTH, B3aUMOJEUCTBUE Tell,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
Koie0aTeNlbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, MHTEephEepeHus U Tudpakiys BOJH), MPSIMOJIUHEHHOE paclpoCcTpaHEeHue,
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]) TI0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb  MpPOSIBIEHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUM B
OKpy’KarolieM Mupe (B TOM yHciie (pU3nuecKue SIBJICHUs B MPUPOJAE: MPUIUBBI U
OTJIMBBI, JBMXKEeHHE TUIaHeT CONHEYHOW CHCTEMBI, PEaKTUBHOE JIBIKEHUE KUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBI pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOAKTUBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpPraHW3M 4YeJOBeKa), MPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUI;

OINKCHIBaTh M3Y4YCHHBIC CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
¢usznueckue BEJWYMHBI (CPENHSAsT W MTHOBEHHass CKOPOCTh Tejna IpH



HEPAaBHOMEPHOM JBWKECHHH, YCKOPEHUE, MEPEMENICHUE MPU PAaBHOYCKOPEHHOM
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, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
MOAHATOTO HAJl IOBEPXHOCTHIO 3€MJIH, IOTCHIIMAIbHAS SHEPTUS CKATOU MPYKUHBI,
KMHETUYECKash JHEpPrus, IOJHAas MEXaHM4YECKas DSHEpPrus, MEPHOJ U YacToTa
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUJIBHO TPAKTOBAaTh  (PU3UYECKHN  CMBICT
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUS, IMPUHLIUI
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs MMIIYJIbCa, TEOPEMY O KMHETUYECKOW JHEPIuH, 3aKoH ['yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIETIb aTOMHOTO SIAPA, 3aKOHBI
COXpPAHEHMs 3apsAL0BOIO U MACCOBOI'O YHUCEN NPU SAAECPHBIX PEAKIUAX, IIPU ITOM
pa3ianuaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MATEMAaTUUYECKOE BBIPAKEHHUE,

CTPOUTH (PU3UUECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(bu3nYECKUX MPOLIECCOB U pelIeHHs] yUeOHBIX 3ajay;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyalUd MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBaHUS
XapaKTEepHBIX 3HAYCHUM (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPATH aJI€KBaTHYIO
(bu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAaUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THhIC 3a/1ayu MO M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayM, BBISBISATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEeUIeHUs 3aJaud, MWCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbl aHAJIN3a PA3MEPHOCTEN, UCITOIb30BATh
rpajguueckne  METOAbI  pELIeHUs  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U Pacy€Thl, OLICHUBATh PEATUCTUYHOCTD MOJTYYEHHOIO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIyYeHHOMU MPU PEIICHUH 3a]1a4u;

pacno3HaBaTh NpPOOJIEMBI, KOTOPbIE MOYKHO PEMHUTh NOpPH HOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
OMMMCAHUM  HUCCJEAOBAHMS  PACHO3HABATh  MPOBEPSIEMOE  MPEIOIOKEHUE
(rumoTe3y), OILICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHHsI YHEPTUH,
3aKOHA COXPaHEHWs UMIIYJIbCA, JIEUCTBUE 3aKOHA BEepHY/UIM M BO3HHKHOBEHHUE
NOJBEMHONW CHJIBI KpbUIAa, 3aBUCUMOCTh IE€pHOAa KOJeOaHUN NPYKUHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTATYAbl MaJbIX KOJeOaHUW, MPSMOJUHEHHOE paclpOCTPaHECHHUE 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 JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeAnosjokeHue (TUMoTe3y) O  BO3MOXKHBIX — pe3yibTarax  HAOJIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

OPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHHM, onpeaenss
CpellHEee 3HAYEHUE U3MEPSIeMOM BEIUYMHBI M  ONPENENsss MOrPEIIHOCTh
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTENILHOTO PUOOpPaA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IPU PAaBHOYCKOPEHHOM JBH)KEHHH, YCKOpEHHE CBOOOJHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj KoJjieOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeii JUH3BI W €€ ONTWHYeCKas CuWia, pPaJuoaKTUBHBIN (OH) C
WCITOJIb30BAHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB: O0OOCHOBBIBATH BHIOOP
METO/a U3MEpPEHHUs, IUIAaHUPOBAaTh M3MEPEHUsl, CAMOCTOSTENIbHO COOUpaTh
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb MYTHU OT BPEMEHHU MPHU PaBHOYCKOPEHHOM JBHKEHUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHUSI OT CHJIbI
HOPMaJbHOTO JABJICHUS, MEpUOoJa KoJieOaHH MaTeMaTHYeCKOro MasiTHUKAa OT



JUIMHBl HWUTHU, OIPENEJICHUE YCKOPEHUs CBOOOAHOIO INaJEHHUsA, HCCIEIOBAHHE
VU3MEHEHUS BEJIMYMHBI M HAIPABICHUS MHIAYKIUMOHHOIO TOKA, 3aBHCUMOCTH yTia
OTpaXEHUs CBETa OT yrja NaJeHus, yrja IPeJOMIICHUS OT YIVIa IIaJCHHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HW3MEPEHHUE BSHEPIHMH YACTHULBI 110
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/layy WM THUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEJICTaBIIAThH
MOJTyYE€HHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJIEC TaOmuil U TpaduKoB,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOABI IO pPE3yJIbTaTaM UCCIIEI0BAHMUS;

coOmoaaTk mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abOpaTOpHBIM
000opyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yYEHHBIX IPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyHuCle: CHUIOMETP, NAaTYMKU TOJOKEHUS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuiabcoHa), MCHOJIB3Yysl 3HAHUSA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHnr Yy4eOHO-TIPAaKTUYECKUX 3ajlady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUI B TNIOCKOM 3€pKaJie U COOMparolei JTH3E;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpH OOpallleHnHd ¢ NpUOOpaMH U TEXHUYECKUMHU YCTPOICTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

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

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
JUTEPATYpy (PU3NYECKOTrO COAepKaHUs, CIPAaBOUYHbIE MaTepHalbl, PECYPChl CETU
WuTepHeT, BiaaeTb nNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3zoBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAaHUS, MyOJIMYHO
MPEACTABIATH PE3YyJIbTaThl MPOEKTHON MJIM UCCIIEI0BATENbCKON NEATEIbHOCTH MpU
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnbie | IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
1.1 ®uzrka — Hayka 0 Ipupojie 2
1.2 DU3NYECKUE BETUUNHBI 4
1.3 EcTecTBeHHO-HAY4YHbIN METO/ O3HAHUS 2
Hroro mo pazueny 8
Pa3nes 2. [lepBoHayabHbIe CBeeHUS] O CTPOEHHUH BelllecTBa
2.1 CrtpoeHue BemiecTBa 2 1
JIBM>KeHUE U B3aMMOJICHCTBHE YaCTHII
2.2 4 2
BEIIECTBA
2.3 ArperaTHble COCTOSIHHSI BELLIECTBA 1
Hroro no pazneny 7
Pa3znen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHudeckoe JBHXEHUE 10
3.2 Huepuus, macca, II0THOCTh 9 1
3.3 Cuna. Bunp! cun 15
Hroro no pazneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Hasnenue. Ilepenaua naBneHus TBEPAbIMU S) 2




TCJI1aMU, ) XUAKOCTIAMU U ra3aMu

4.2 JlaBIIeHME KUIKOCTH
4.3 AtmocdepHoe naBieHNE 1
44 I[GI\/'ICTBIjI.e JKMIIKOCTH U Ta3a Ha 12 3
NOTpYKEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora n MoIHOCTD. JHeprus
51 Pa6ora u MoutHOCTH 6
5.2 [IpocTeie MexaHU3MBI 8
5.3 MexaHu4deckasi JHeprust
Hroro mo pazueny 19
Pa3nes 6. [loBTopuTe1bHO-00001IaK0 NI MOYJIb
6.1 [ToBTOpUTENBHO-0000IIAIOIITNIT MOTYIIb 6
Htoro no pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeEM uugposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
1.1 CtpoeHune U CBOICTBA BEIIeCTBa 6
1.2 TeroBbIe porecCh 33 1 6.5
Hroro mo pazueny 39
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella 9 1
' W UX B3aUMOJICUCTBHUS
2.2 [TocTOSIHHBIN TEKTPUUYECKUIN TOK 31 10
2.3 MarsuTHbI€ SIBJICHUS 11
2.4 DneKTpoOMarHuTHas UHAYKLNS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTOpuTe1bHO-0000 A0 IM I MOYJIb
3.1 [ToBTOpPUTENBEHO-0000IIAIOIINN MOTYITH 5
Wroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 5 22.5




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrposbusie | IIpakrnyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. Mexanuyeckue siBJIeHUS
MexaHnnyeckoe ABUKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OMHCaHUS
1.2 BiaumoneiictBue ten 18
1.3 3aKOHBI COXpaHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. MexaHuveckue KoJieOaAHUsSI U BOJIHBI
2.1 Mexanudeckne KoeOaHus 8 3.5
2.2 MexaHn4ecKkre BOJTHBI. 3BYK 10 3
Hroro no paszneny 18

Pasznen 3. BJICKTPOMEIFHI/ITHOQ IMOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

3.1

QHCKTpOMaFHHTHOG IIOJIC 1
QJICKTPOMATrHUTHBIC BOJIHBI

6

Hroro no pasaeny

Pa3zgen 4. CBeToBbI€ AIBJICHUSA

4.1 3aKOoHBI PacpPOCTPaHEHHUs CBETA
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI
4.3 Paznoxenue 6e10ro CBeTa B CIIEKTP




Wroro no pazueny 16
Paszgea S. KBanToBbI€ siBJICHUS
5.1 Hcnyckanne u norjioneHne cBeTa aroMoOM 1
5.2 CrtpoeHune aTOMHOT O sijipa
5.3 SlnepHble peakuuu
Hroro mo pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 MexaHuueckue siBieHus (IOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOTYJIb)
6.2 TemoBele siBIeHNS (TTOBTOPUTEIHHO- 3
' 0000IIAKOIII MOJTYJIb)
6.3 DNEeKTPOMAarHUTHBIC SIBICHUS 3 1
' (mOBTOPUTETHHO-0000IIAOIINI MOIYIIb)
6.4 CaeToBBI€ ABJICHHS (TIOBTOPUTEITHHO- 1 1
' 0000IIAKOIII MOTYJIb)
6.5 [ToBTOpHUTENEHO-0000IIAIONIII MOTYITH 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnsie | IlpakTuueckue
n/n Bcero u3ydyeHusi = odOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
1 dusuka — HayKa o npupoze. AsneHus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
duznyeckue BeIUYUHBI. Pa3MepHOCTb.
3 ®dusnueckue npudopsl. [lorpemnoctu mpu 1
MPSIMBIX U3MEPEHUSIX
VYpok-uccnenosanue "M3mepenue
4 JIMHENHBIX Pa3MEPOB TEJ U IPOMEKYTKOB 1 1
BpemMeHH"
5 JlaGopatopHnas pabora "N3mepenue 1 1
00BEMa KUIKOCTU U TBEPAOTO Tema"
6 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tei. Merop psioB"”
Meroasl HaydHOrO Io3HaHus. OnucaHue
7 (bUBUYECKUX SBICHUHN C TTIOMOIIBIO 1
MoJielIed
VYpoxk-uccienoanue "l[IpoBepka
3 TUIOTE3bI: JaJTbHOCTD MOJIETA 1IapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,
gyeM OoJIblIIe BHICOTA ITycKa"
9 Crpoenue BemectBa. ONBITHI, 1




JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEIlECTBA

10

JlabGopaTtopHas pabora "Ornenka quaMerpa
aToMa METOJIOM PSAOB (C UCIOIB30BAaHUEM

dbotorpaduii)"

11

Ypok-uccnenosanue "HabmroneHue
TEIJIOBOTO paciiupeHus ra3zoB. OMbITHI 110
OOHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

12

JiBmxenne dactuil Bemiecta. Juddysus.
BbpoyHoBCKOE nBHKEHUE

13

Ypoxk-uccnenoanue "Habmonenue u
00BsICHEHNE OPOYHOBCKOTO JIBUKCHHUS H

nugdysin"

14

BzanmoeiicTBre YacTHIT BEIECTBA:
MPUTSHKEHUE U OTTAJIKMBAHUE

15

ArperaTHble COCTOSIHMSI BELLIECTBA.
OcoOEeHHOCTH arperaTHbIX COCTOSHUM
BOJBI

16

Mexanunueckoe arxenue. [1yTs,
TPaeKTOPUs, IEPEMELLIEHUE

17

PaBHOMEpHOE U HEpaBHOMEpPHOE
neukeHne. CKopocTh

18

HaxoxzaeHue ckopocTy, yTH U BpEMEHU
IIPY PAaBHOMEPHOM TPSIMOJINHEHHOM
TBYKECHUH

19

JlabopaTtopHas pabota "OnpeneneHue
CKOpPOCTH PaBHOMEPHOTO JBHKEHUS"




['paduku npsMOIMHENHHOTO PAaBHOMEPHOTO

20
JBUKCHUS

21 Pemenue 3amgau nmo reme "Pacuer cpennen
ckopoctu"
JlabopaTopHas pabora "OnpeneneHue

22 CpEIHEH CKOPOCTH CKOJIBKECHHS OpycKa
WJIU IIapUKa MO0 HAKJIOHHOM iockocTh"

93 OTHOCUTENBHOCTH ABMKEHUS. ClOXKEeHHe
CKOpOCTEH MpHU MapAJIIETbHOM JBHKECHUN
[Tonmy4yenue u ananus rpauKkoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTHU JIBUKCHHUS
OT BPEMCHH
Pemenwue rpaduyueckux 3aaad o treme

25 "Mexanuka. PaBHomepHoe
MPSIMOJTMHEIHOE JIBIKEHME"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoeiicTBre T Kak MpHYuHA

97 W3MEHEHUs CKOpocTH. Macca Tena Kak
Mepa UHEePTHOCTH Tella Mpu
MOCTYNAaTeIbHOM JIBUKEHUU

28 VYpok-uccnenosanue "CpaBHEHUE Mace O
B3auMoeicTBuIo Ten"

29 [InoTHOCTH BeliecTBa

30 JlaGopatopHnas pabota "Onpeznenenue
IJIOTHOCTH TBEpAOro Tena'

31 Pemrenue 3ampau no reme "Macca Tena.
[InotHOCTH BemecTBa"

32 Cwmecu u criaBsl. [loBepxHOCTHAS U




JIMHEHHAas MIIOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTe 1Mo
Teme "dusrka — HayKa 0 pUpoJeE.

33 [TepBoHavabHBIC CBEICHUS 00 ATOMHO-
MOJIEKYJISIPHOM CTPOCHHUHU BELIECTBA.
Mexanuka"

KonrtponsHas padora no reme "®duznuka —

34 Hayka o npupoae. [leppoHayanbHbIe
CBelIeHUsI 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHH BelllecTBa. Mexanuka"

35 Cuna. fBnenue tarotenus. Cuia TSKECTH

36 N3obpakenue cui. Pemenue 3amaq mo
teme "OnpeneneHue CUibl TsokecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tema. U3mepenue cun. Jfunamomerp
Ypok-uccnenosanue "Habmonenue

39 M3MEHEHHSI CKOPOCTHU TIPU
B3aUMOJCHCTBUU TeN"

40 Pemenue 3amau mo reme "Cuiia ynpyrocTtu.
Bec Temna"

JlaGopatopnas pabora "OnbIThI,

41 J€MOHCTPHPYIOLIUE 3aBUCUMOCTb
pacTsokeHus (aedopmarim) NpyKUHbI OT
MIPUJIOKEHHOM CHUJIBI"

42 Cuna tpenus

43 Crnoxenue cuin. PaBHoselicTBytoIIas cuia

44 Pemenue 3ampau no reme "CroxeHue cuil.

PaBHogelicTByrOmas cuna"




Pemrenue 3agaud mo treMe "Bzaumoneictsue

45
ten. Cuibl B MexaHuke"
Pemenue 3agau no teme "Cuna tpenus'".

46 VYpok-uccienoBaHue 1o Teme
"UccnenqoBaHue 3aBUCUMOCTH CUIIBI
TPEHMS OT IUIOIIAJU COIIPUKOCHOBEHUS"
Jlaboparopnas pabota "ONBITHI,
JEMOHCTPUPYIOITUE 3aBUCUMOCTH CHJIBI

47 TPEHUS CKOJIbKEHUS OT CUJIbI IaBJICHUS U
XapakTepa CONMPUKACAIOITIUXCS
noBepxHocrein"”

48 Pemenue 3amau no reme "B3aumopeiictBue
tein. Cuibl B MexaHuke"

49 KonTponbhas pabota no teme
"B3zanmonenicTBue Tea"

50 JlaBiieHne TBEPIBIX TEI

51 Ypok-skcnepumenT "Crnocoosl
onpeereHus JaBieHus TBepaoro rena'

59 Ypok-uccnenoBanue "3aBUCUMOCTh
JIaBJIEHU ra3a OT TeMIepaTypsl”

53 JlaBlieHuE XKUIKOCTEH U ra30B. 3aKOH
[Tackansa

54 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCHUMOCTD JaBJICHUS KUAKOCTH OT
rITyOUHBI

56 I'mppocraTuyeckuii napamoke

57 Ypoxk-tipoekt "M3yuenue coodmaronmxcs

cocynoB"




Ypok-koudepennus "I uapaBiudeckue

58 "
MEXaHU3MBI

59 Hcnonb30BaHre BHICOKUX JIaBJICHUI B
COBPEMEHHBIX TEXHOJIOTHUAX

60 Pemenne 3agau mo teme "JlaBnenue
JKuaKoctu"

61 ATtMocdepa 3eMu U IPUIUHBI €€
CYLIECTBOBAHHUS

62 VYpok-uccnenosanue "lIposiBienue
neiicTBust atMocepHoro naBiaeHus"

63 N3mepenue atMochepHOTo AaBJICHUS.
OnsitT Toppuuennu
3aBHCUMOCTH aTMOC(EPHOTO JTaBICHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubops! s
U3MepeHust aTMOC(EepHOro JaBJIeHUS

65 Bbapomerp-anepoun. AtmochepHoe
JIaBJICHHE Ha Pa3IMYHbIX BHICOTAX

66 BrrtankuBatomias cuna. 3akoH Apxumena

67 Pemenue 3ana4 no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "DKcnepuMeHTanbHOe OOHapyKEeHHE
JENCTBUS )KUJIKOCTH U ra3a Ha
MIOTPYXEHHOE B HUX TeN0"
JlaGopatopHnas pabota "Onpeznenenue

69 BBITAJIKUBAIOLLEH CHIIBI, JEUCTBYIOLIEN HA

T€JI0, IOTPYKEHHOE B )KUJIKOCTB"

70

IInaBanue Ten




JlabGopaTtopHas padora "HccienoBanue

71 3aBHCHMOCTH Beca Tejla B BOJIe OT 00bema
MOrPY>KEHHOM B KHUJKOCTh 4acTH Teia"

12 BoznyxomnaBanue. [lnaBanue cynoB

73 Pemrenue 3agaud mo reMme "3akoH
Apxumena. YcioBus miaaBaHus ten'
Pemenwne 3agau o teme "JlelicTBue

74 KHUJIKOCTHU U raza Ha MOrPY>KEHHOE B HUX
Teno"”
Ypok-nipoekt "KoHCcTpynpoBaHue

75 apeoMeTpa WM JIOAKU U ONpeeIeHIE
Ipy30n0JbEMHOCTH"
[ToaroroBka K KOHTPOJILHOU paboTE MO

76 teMe "JlaBieHue TBEpAbIX TN, KUIAKOCTEN
1 ra3oB"

77 KonTponbhas padota no teme "JlaBnenue
TBEPJbIX TEJ, )KUJIKOCTEN U ra3oB"”

78 Mexanuyeckas padota

79 MoHOCTE

80 Pemenue 3amau Ha onpeneneHue paboThl U
MOIIHOCTH

81 PaGota cuibl TSKECTH U CUJIBI TPEHUS

82 Ypoxk-uccienopanue "Pacuér MOIIHOCTH,
pa3BUBaeMoOM pH NoIbEME 1O JiecTHULE"

83 [TpocThie MeXaHU3MBI

84 MowmenT cuisl. [IpaBuino MOMEHTOB

85 JlabopaTtopHas pabora "3yuenue




MpaBuJjIa pbryara Jyisi OJIBHXKHOTO U
HENOABMXHOTO OJIOKOB"

86

"30510TO€ MPaBUIIO" MEXAHUKH

87

Pemrenue 3agad mo treMe "30510T0€E
npaBuiio Mexanuku'" / Beepoccuiickas
IpoBepoyHas pabora

88

Pemenue 3anay no Teme "Pabota cuisl
TSDKECTH U CUJIbl TpeHus" / Beepoccuiickas
poBepouHas paboTa

89

VYpoxk-tipoekt "lIpoexkTupoBanue
IIOJICIIACTOB € 3aJJaHHBIMU ITapaMeTpaMu”

90

Ypox-koudepenuus "[IpocTeie
MEXaHU3MBI B OBITY, TEXHHUKE, )KUBBIX
opranuszmax"

91

Koaddunment nonesnoro necTpust
MIPOCTBIX MEXaHU3MOB

92

Jlaboparopnast pabota "Onpenenenue
KIIJI mogBM>XHOTO M HETIOIBU>KHOTO
610KOB"

93

Mexann4geckas SHEpPTU. Kunernueckas u
MOTCHIUAJIbHAs SHCPIrUus

94

3aKOH COXpaHEHMSI MEXaHUYECKON
SHEPrUU

95

VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE
onpeelIeHue N3MEHEHHS] KHHETUYECKOU U
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUHU
TeJa TI0 HAKJIOHHOU TIJIOCKOCTH"

96

[ToaroroBka Kk KOHTPOJILHOM paboTe MO




teme "PaboTa u MOITHOCTH. DHEprHs"

KontponbHas padota no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

08 Pabora ¢ Tekctamu o Teme 1
"MexaHnueckoe IBrxenue"

99 Pabota c Tekctamu o reme "CtpoeHue 1
BelecTna"

100 Pa6ora c' 'TeKCTaMI/I o teme "Cuiel B 1
pUpoJIe

101 Pabora ¢ Texcramu o Teme "JlaBiaeHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

102 PaGora c Tekctamu 1o Teme "DHeprusi. 1
[Ipoctrie MexaHu3MbI"

OBIIEE KOJIMYECTBO YACOB I10 102 23

[NPOTPAMME




8 KVIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne aTa udposbie
n/n Tema ypoxa Bcero Kontpoabneie | Ipakririeckue ﬂsyqeﬂnﬂ :)Iﬁl()l;[;osaTeﬂbﬂme
padoThbI padoThbI pecypenI
OCHOBHBIE MOJIOKEHHS MOJICKYJISIPHO-
1 KMHETHYECKON TEOPUHU U X ONBITHBIC 1
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBepJ0ro, )KUJIKOTO U 1
ra3000pa3HOro COCTOSHUI BEIECTBA
Ypok-koHpepenus "Kpucramiueckue u
4 amopusie tena. ['paden. [lonyuenue 1
HCKYCCTBEHHBIX aIMa3oB"
5 CMaumnBaHUe U KaMWUISIPHOCTD. 1
[ToBepXHOCTHOE HaATsKEHUE
TennoBoe pacliupeHue u cxaThue
Termnosoe asuxkenue. Temneparypa
TemmepaTypHbIe HIKAIbI
9 BHyTpeHHss sHEprUs ¥ crnocoObI eé 1
W3MEHEHUS
10 Buasl Tenonepenaun 1
Ypok-koHpepennus "Micnons3oBanue
11 TETJIOBBIX CBOMCTB BEILIECTB U MATEPUAJIOB B 1
Lensix sHeprocoepexeHus"
12 KonuuectBo TemioTel. Y aeapHast 1
TEIJIOEMKOCTh




13

Ypoxk-uccienoanue "l[IpoBepka runoresbl
JUHEIHON 3aBUCUMOCTH JTMHBI CTOJI0MKA
KHUJKOCTU B TEPMOMETPUYECKON TPYOKe OT
TemnepaTrypbl"

14

YpaBHeHHE TEIJIOBOTO OajlaHca.
TemmooOMeH 1 TEMIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

15

Jlaboparopuas padota "Hccienopanne
SIBJICHUS TEINIO0OMEHA TIPH CMEITMBAHUH
XOJIOJIHOM U ropsiueid Boab!"

16

Pemenne 3amad no reme "TermooOMeH u
TEIJIOBOE paBHOBecHE"

17

Jlaboparopuas pabota "Onpenencaue
KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJIOM
MIpH TEIJI000MEHE C HarpeThIM
METaJUIMYECKUM TUIUHAPOM"

18

IInaBnenue u OTBCPJACBAHUC
KpUCTAJNINYCCKUX BCIICCTB. Y aenbHas
TCIJIOTA IJIaBJICHUA

19

Pemenue 3amau mo teme "IlnaBiaenne u
OTBEPICBAaHUE KPUCTAIUIMYECKHUX TeN"

20

JlaGopatopHnas pabota "Onpeznenenue
YAETbHOM TETUIOTHI TJIaBIEHUS Jibaa"

21

Ypok-uccnenosanue "CpaBHEHHE MPOIECCOB
IIABJICHUA KPUCTATINIMYCCKUX TCI U
pa3MArdeHus Mpu HarpeBaHUM aMOpP(HBIX

Ten"

22

[TapooGpa3oBanue U KOHIEHCAITHS.




Ucnapenue

Kuneunue. Y nensHas Temiora
nmapoo0pa3oBaHus. 3aBUCUMOCTh

23 TEeMIIepaTypbl KUIICHUS OT aTMOC(HEPHOTO
JIaBJICHUS

24 Pemenue 3amau o reme "[lapooGpa3zoBanue
" KuneHue"
Ypok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHMOCTH TEMIIEPaTyphl KUIICHUS OT 1
nasieHus"

26 HacplleHHbIil 1 HEHACBIEHHBIN Tap.
BiraxxHocTh BO31yXa
BitaxxHOCTB BO311yXa U €€ U3MEpEHHUE.

27 Jlaboparopuas pabota "Onpenencaue 0.5
OTHOCUTEIIbHOM BIAXKHOCTU BO3ayXa"

28 Pemenue 3amau mo reme "BraxuocTs"
Pemenne 3ama4d u ananu3 cuTyanui,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPEHUS 1
KOHACHCALIMHU

30 DHeprus TomIuBa. Y iejabHas TeraoTa
CTOpaHus

31 [TpuHIMIIB pabOTHI TETIJIOBBIX JBUTATENEH

39 [TapoBas TypOuHa. [[Burarens BHyTPEHHETO
CTOpaHus

33 KII/I TermoBoro nBuratens

34 Pemenue 3agau mo Teme "KII/I TemnoBoro
nBurareis"”

35 Ypok-koHpepeHnus "TemnoBsie ABUTATETH




Y 3al1uTa OKpysXaroieu cpebl”

36 TennoBble TOTEPU B TEIIOCETSIX

37 3aKOH COXpaHEHUSI U MTPEBPALICHHS SHEPTUU
B MEXaHMUYECKUX M TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe

38 "TennoBsie siBieHHS. MI3MeHeHHE
arperaTHbIX COCTOSIHUM BemecTna'
KontponbHas padota nmo teme "TermnoBbie

39 sBiieHus. lI3MeHneHnue arperaTHbIX
COCTOSIHMI BeriecTa"

40 OnexTpusanus tein. J[Ba poaa 3apsanoB
VYpoxk-uccnenosanue "Mccienopanue

41 CIIOCOOOB PA3IMYHBIX BEIICCTB
Had3JIEKTPU30BHIBATHCS "

42 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
OnexTpuueckoe nojie. Hanpsuk€HHOCTD

43 aneKkTprydeckoro nois. [TpuHmn
CYTIEPIIO3UIINH IIEKTPUUECKUX TTOJICH

a2 Hocutenu snektpuyueckux 3apsjios.
DOneMeHTapHbIi 3apsa. CTpoeHue atoma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [IpoBOTHUKH, AUDIEKTPUKH U
MOJYITPOBOIHUKHU

47 VYpok-koHpepeHius "DneKkTpusaus B
MMOBCEHEBHON XKU3HU"

48 Pemrenue 3ampau no reme "3akoH coxpaHeHUs

3IEKTPUYECKOTO 3apsiaa




DnekTpuyeckuit Tok. cTouHnku

49 1
AIEKTPUICCKOTO TOKA
VYpoxk-uccnenoanue "Hccienopanue

50 JEHUCTBUS SJIEKTPUUYECKOTO TOJIST Ha 1
MPOBOJHUKHU U JUAJIEKTPUKU"

51 DNEeKTPUYECKUI TOK B METAJIJIaX 1

52 DJIEKTPUYECKUHN TOK B )KHIKOCTAX U razax 1

53 DJIeKTpuYecKas 1emnb 1

54 Cuia Toka. AMiiepmeTp 1

55 DnekTpruyeckoe HanpsikeHue. BonbtmeTp 1
Jlaboparopnas padota "COopka u

56 HCIIBITAaHUE DJICKTPHYCCKOM IIEeTIH 1
MOCTOSIHHOT'O TOKa"

57 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSIKSHHUSL. 1
3akoH OMa U1l yyacTKa Lenu
Jlaboparopnas pabota "HccrnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, POTEKAIOIIECTO 1
gepes pe3nucTop, OT HAPsHKEHUS Ha
pEe3UCTOpE U CONMPOTUBIICHUS pe3uctopa”

59 DNEKTPUUECKOE COMTPOTUBIICHHE. Y ICTTHHOE 1
COINPOTHBIICHUE

60 JlabopaTtopHas pabota "OnpeneneHue 1
YAEIBHOTO COITPOTUBIIEHUS IPOBOJHUKA"

61 Pemenue 3agad nmo reme "DnekTpuueckoe 1
CONPOTHUBJICHUE. Y IEJIBHOE CONPOTUBIICHUE"

62 Pemenue 3amay mo reme "3axoH Oma"

63 [TocnenoBarenpHOE U MapaLICIBHOE




COCAUHCHUA ITPOBOIHHUKOB

64

JlabopaTopHas padota "l[IpoBepka nmpaBuiia
CJIOKEHHUSI HAIIPSHKEHUN TTPU
MOCJIeI0BATEILHOM COETUHEHUH JIBYX
pe3uctopon”

65

Permrenue 3agad mo reme
"[locnenoBarenbHOE U apaJLIEIbHOE
COEIMHEHUS IPOBOIHUKOB"

66

JlaGopatopnas padota "IIpoBepka npaBuia
AJI CUJIBbI TOKa IMPH MapaljICJIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenue 3anay Ha npumeHeHue 3akoHa Oma
JUTSL pa3JIMYHOTO COSTMHEHUS TTPOBOTHUKOB

68

O/J1C u BHyTpeHHEE CONPOTUBIICHUE
UCTOYHHUKA TOKa. 3axoH Oma 1 IOJIHOKH
LEenu

69

Pemenue 3anaq no teme "OJ1C, BHyTpeHHEE
COIIPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUTSl IOJTHOM 1ernu”

70

JlaGopatopnas pabora "Onpenenenue I/C
U BHYTPEHHET0 CONPOTUBJIEHUS UCTOUHUKA
TOKa"

71

ITpaBuna Kupxroda

72

JlaGopatopHnas pabora "IIpoBepka mpaBui
Kupxroga"

73

VYpok-uccnenosanue "M3ydyeHne BoIbT-
AMIICPHBIX XapaKTECPHUCTUK HEJIMHEHHBIX
JJIEMEHTOB"




74

Pa6ora SJICKTPHUYECCKOI'O TOKA. MontHoCTb
SJICKTPHUYCCKOI'0 TOKa

75

JlabopaTopHas pabora "OnpeneneHue
paboThI U MOLTHOCTH AJIEKTPHUECKOTO TOKA"

76

3akon JIxoynsa-Jlenna. [Torpedurenu
aNeKTpuyeckoro Toka. Kopotkoe 3amMbikaHue

77

Ypok-koupepenuus "OObsicHeHNE U
MIPUHIUI JSHCTBUS JOMAITHIX
AJIEKTpOHArpeBaTebHbIX TpHUOOpoB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DrekTpuuecKue 3apsabl. 3apsHKEHHbBIE Tena
H uX B3auMoaeucTBus. I1ocTOSHHBIN
AIEKTPUUYECKUN TOK"

79

KonTponbhas padora no teme
"DrekTpuuecKue 3apsabl. 3apsHKeHHbBIE Tena
U uXx B3aumogencTBus. IlocTOSHHBIN
ANEKTPUYECKUNA TOK"

80

IlocTtossHHBIE MarHUTEL. MarHuTHOE IOJIE
3eMIIi U eTr0 3HAaYCHHUE I )KU3HU Ha 3emite

81

Ypok-uccnenosanue "M3yuenne
MarHMTHOTO I0JI MOCTOSTHHBIX MarHuTOB
MIpH UX 00BEIMHEHUU U Pa3IeIICHUN.
Buzyanuzanus noJist HOCTOSITHHBIX MarHuToB"

82

OmneiT Opcrena. MarHuTHoe 1osue
JIEKTPUUECKOTO TOKA

83

OmnbiT Amnepa. MarHuTHoe noJie KaTylky ¢
TOKOM. [IpuMeHeHne 31eKTPOMAarHuToB B
TEXHUKE




Cuna Amriepa u onpeneseHue eé

84
HaIpaBJIeHUs

85 Pemenue 3agau no reme "Cuna Amnepa u
omnpezaeseHue €€ HanpaBiaeHUs"
DNeKTpOABUTATEb IOCTOSTHHOTO TOKA.

86 Hcnonbs3oBanue 3IeKTpOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87 Bcepoccuiickas npoBepouHas pabota

88 Bcepoccuiickas npoBepouHas pabota

89 Jlaboparopnas pabota "M3ydenue aeiicTBus
MarHMTHOTO TIOJISl Ha MPOBOJHUK C TOKOM"

90 Ypok-koupepenuus "IlpakTruueckoe
MIPUMEHEHUE IEKTpoABUraTesien"

01 Jlaboparopnas padota "KoHcTpyrpoBanue u
n3ydeHue paboThl dJEKTpoABUTATENSA"

92 Jlaboparopnas padota "Uzmepenue KI1/]
AJEKTPOABUTaTEIbHON YCTaHOBKH"

93 OnsiTel Dapanies. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasumno Jlenna
Ypok-uccnenosanue "McciaenoBanue

94 W3MEHEHU 3HAUYCHUSI ¥ HAIPABIICHUS
WHAYKIIMOHHOTO TOKa"

Pemenne 3amau mo teme "3akoH

95 ANEKTPOMArHuTHOW UHAYKIMH. [IpaBuio
Jlenma"

96 Onextporerepatop. CriocoOb! moTydeHUs
3IEKTPOIHEPTUU

97 VYpoxk-koH(pepeHus "DIeKTPOCTaHIINH Ha




BO300HOBJISIEMBIX UICTOYHHUKA SHEPTUU.
[Tpo6aemsbl 3xostoruu. ToruBHBIE
3JIEMEHTBI U dJIEKTpoMoOun"

KontposbHas padota "DieKTpoMarHuTHBIC

98 | 1
SIBJICHUS

99 Pab6oTa ¢ Texctamu o TeMe "TemnaoBrbie 1
SBJIEHU"
PaboTta ¢ TekcTaMH 110 TEME

100 "DeKTpUIeCKHe 3apsabl. 3apsHKCHHBIE Tela 1
M UX B3auMmojencTaue"

101 Pabora ¢ Texctamu 1o Teme "ITocTosTHHBIH 1
AIEKTPUUYECKUN TOK"

102 Pabora ¢ Texctamu 110 Teme "MarauTHbIE 1
SIBJICHUS ¥ DJIEKTPOMAarHuTHast MHIyKIus"

OBHIEE KOJIMYECTBO YACOB I10 102 995

[NPOTPAMME




9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoxka Beero KonrTpoabubie | IlpakTuueckue ilsyqe}mﬂ :)Iﬁlt)l;ionaTeﬂbnme
padoThI padoThI pecypenI
Mexanunueckoe aBHKeHue. MarepruaiibHas
1 Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcueta. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBUKEHUS
3 BekTopHble BETUUMHBL, ONIEPALINH C 1
BEKTOpPaMHU, TPOECKLIUN BEKTOPOB
4 Panunyc-BekTop mMaTepuasbHON TOUKH, 1
NepeMeNIeHNe Ha MIOCKOCTH
5 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1
6 Pemenue 3ampau no reme "PaBHOMepHOE 1
NpSIMOJIMHEITHOE IBU)KEeHUE"
HepasHOMepHOE NPAMOIUHENHOE
7 nBukeHue. CpeHsst © MTHOBEHHas 1
CKOpPOCTb TeJia MPU HEPaBHOMEPHOM
JBIKEHUH
JlabopaTtopHas pabota "OnpeneneHue
8 CpEIHE CKOPOCTH CKOJIBKEHHS OpycKa 1 1
WJTU ABUKEHUS IIApUKa TI0 HAKIIOHHON
MJI0CKOCTH"
9 PaBHOyCKOpEHHOE NPSAMOIMHENHOE 1

JIBHKEHUE. Y CKOpEHUE




10

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO ABMOKEeHHS. ["paduk
CKOpPOCTH

11

Pemenue 3agau no reme "CKopocTh
PaBHOYCKOPEHHOTO MPSIMOJIUHEHHOTO
nBIOKeHna"

12

[lepemenienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JBUKEHUU

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHHUS TeJia MPH PaBHOYCKOPEHHOM
IBDKEHHUH 110 HAKJIOHHOM IIIOCKOCTH"

14

Pemenue 3anau o reme "llepemernienue
IIPH PAaBHOYCKOPEHHOM TPSMOJIMHEHHOM
IBIKEeHUN"

15

Jlaboparopnast paborta "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBM)KEHUH 0e3
Ha4aJbHOM ckopocTn"

16

I'paduueckas MHTEpIIpEeTALUs YCKOPEHHUS,
CKOPOCTH, TPOWJIEHHOTO ITyTH U
NepeMeIeHHs 171 IPSIMOIMHEHHOTO
JIBUKEHUSI

17

Pemenue 3anay no teme "I'padpuueckast
MHTEpIIpeTaIys YCKOPEHHUs, CKOPOCTH,
MIPONUJICHHOTO MTyTH U TIepEMEIICHUS IS
MIPSMOJIMHENHOTO IBMKEHUS "

18

VYckopenue cBo001HOTO TafieHus. OTBITHI
T'annnes




Pemenue 3agad no reme "Yckopenue

19
CcBOOOIHOTO ITageHusI"

20 JIBrokeHue Tesna, OpOIISHHOTO MO/ YIIIOM
K TOPH30HTY

21 Pemenne 3agau mo teme "JIBrmkeHue Tena,
OpOIIICHHOTO TI0]T YTJIOM K TOPU30HTY"
JlabopartopHnast pabora "HcciaenoBanue

22 JBUKEHUSI TeJla, OPOIIEHHOTO MO YITIOM K
rOpU30HTY"
Pemenue 3amaa mo teme "J[BrkeHue 1Moy

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBU>KEHUE 110 OKPY>KHOCTH

o5 JInHeliHas 1 yrioBas CKOPOCTh, IEPUOL U
4acToTa

26 CKOpOCTh ¥ YCKOPEHHE MPH JIBIXKEHUH TI0
OKPYKHOCTH

97 Pemenue 3amaq mo teme "J[BrmkeHue mo
OKpYykHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 npUOIMKEHHOE OTMCAHUE PA3TUYHBIX
BHJIOB MEXaHUYECKOTO JIBHKCHUS "
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 Teme "MexaHn4yecKkoe IBUKEHUE 1
CIOCOOBI €ro ONMUCcaHus"
KonTponbHas pabota mo Teme

30 "MexaHU4YeCKOe ABUKEHUE U CIIOCOOBI €ro

onucauus"




31

[TepBriii 3akoH HetoTOHA. BEKTOpP CHIIBI

Bropoii 3akon HeroToHa.

32 PaBHOelicTBYIOIIAS cHJla

33 Tperuii 3akon Herorona. Cynepno3unus
cuII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo teme "Cuna
ynpyroctu"
Jlaboparopnas pabota "HccnenoBanue

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MIPYKHUHE, OT CTEIICHU
negopManuy npyxuHb!"

37 Cuna tpenus. KoagduumenT tpenuns

38 JlaboparopHnast pabora "Onpenenenue
Kod(purmenTa TpeHUs: CKOIbKEeHUs"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIBKEHHS OT
CHJIBI HOPMAJIBHOTO JIaBNieHUs"

40 JIBr>KeHUeE Ten 10 OKPYKHOCTH 10T
JeCTBHEM HECKOIBKUX CUJI

41 3akon bepuynnu u mogbéMHas cuia
KpbLTa
VYpok-koHpepenuus "CoBpeMeHHbIE
JeTaTeNbHBIC anmnaparkl, Cy/1a Ha

42 MOIBOJTHBIX KPBUTBSX, aHTHUKPHLUIO HA
CKOPOCTHBIX aBTOMOOUISIX. J[BIKEeHUE
1oe3/1a Ha MarHUTHOM mojyike"

43 Cuna TsKeCTH M 3aKOH BCEMHUPHOTO




TATOTCHUA

,HBI/I)KGHI/IC TEJI BOKPYT I'paBUTAHlHOHHOT'O

44
neHtpa. [lepBas kocMuueckast CKOpOCTh

45 HeBecomocTs 1 neperpy3ku

46 PaBHOBeCcHEe MaTepruabHOM TOUYKH.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 VYpoxk-uccienopanue "OnpeneneHue
LIEHTpA TSHKECTU PA3JIMYHBIX TET"
Nwmnynee Tena. Mi3Menenue ummynbca.

49 Nmnynbe cunbl. YIpyroe u Heynpyroe
B3aHMOJICHCTBHE

50 3aKOHBI K3MEHEHHUS U COXPAaHCHUS
UMITYJTbCa

51 PeakTuBHOE IBHXKECHHUE
Pemenne 3agau mo Teme "3akoH

52 COXPaHCHHUS UMITyJIbca. PeakTuBHOE
nBIOKeHne"

53 Mexanunueckasi paboTa U MOIIHOCTb

54 PaboTa CWIIBI TSDKECTH, CHITBI YIIPYTOCTH U
CWJIBI TPEHUS
Jlaboparopnast pabota "Onpenenenue

55 pabOThI CHITBI TPEHUS TIPH PAaBHOMEPHOM
JBUKCHHH TeJa 10 TOPU30HTATBHON
noBepxHoctu"

56 CBs13b SHEprUH U paboThHI

57 Jlaboparopnast pabora "Onpenenenue




paboThI CUITBI YIIPYTOCTH IIPU MOABEME

rpys3a € UCIIOJIb30BaAaHUEM HEIIOABUIKHOT'O 1

MOJIBUKHOTO OJIOKOB"

58

HOTGHHI/IaJ'IBHaH OHEpTUia

59

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUN

60

3aKOH U3MEHEHHUS U COXpaHCHHUA
MEXaHUYeCKOH OHCPI'un

61

Pemenue 3amau nmo treme "3aKOHEI
W3MEHEHUS U COXPAaHEHUSI MEXaHUYECKON
sHepruun"

62

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
TeMme "B3aumonelnicTBue Tel. 3aKOHBI
coxpaHeHus"

63

KonTponbhas pabota no teme
"B3aumopeiicTBue Te. 3aKOHbI
coxpaHeHus"

64

Konebarensnoe nemxenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHHI: TepHo/I,
4acToTa, aMILIUTY/1a

65

MareMaTH4ecKuil ¥ NPy KUHHBIA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBaHue 3aBUCUMOCTH NTEPHOA

KoJieOaHUH Tpy3a HA HUTHU OT JIJTUHBI HUTH"

0.5

66

JlaGopatopnas pabora "HccnenoBanue
3aBHCHMOCTH ITepro/a KoeOaHmii
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a”

67

I"apmonuueckue koeOaHus




68

JlabGopaTopHas padota "M3mepeHue
YCKOpEHHsI CBOOOTHOTO TMaeHus"

69

3aryxatomue KojiebaHus. BeiHyk1eHHbIE
kosebanns. Pe3onanc

70

[IpeBparienue sHepruu Npu
KoJe0aTeIbHOM ABMKEHUU

71

Ypok-uccnenosanue "lIposepka
HE3aBHCUMOCTH IEPUOJIa KOJIeOaHH
rpy3a, MOJBEIIEHHOI'O K JIEHTE, OT MacChl

rpy3a"

72

MexaHn4ecKkne BOJIHBIL: IIPOJOJIbHBIE U
IIOIIEPEYHBIE

73

CaolicTBa MeXaHW4YeCKUX BOJH. J[nHA
BOJIHBI U CKOPOCTb €€ pacrpoCTPaHECHUS

74

VYpok-uccnenosanue "Habmoaenue
uHTepPepeHIn U TudpaKuy BOJH Ha
MIOBEPXHOCTH BOABI"

75

VYpok-koHpepenuus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

77

Pemenue 3anay no reme "3ByK"

78

Ypoxk-uccienoBanue
"DKCIEpUMEHTAIBHOE OIIPENIETICHHE
IPaHUL] 4YaCTOTHI CJIBIIINMBIX 3BYKOBBIX
KoseOaHuit"

79

I'pomMKoOCTB 3ByKa U BHICOTA TOHA.




AKYCTUYECKUH PE30HAHC.

Ypok-uccnenosanue "Habmroaenue u

80 00BsICHEHHE aKyCTUYECKOro pe3oHaHca"
Nudpas3syk u ynerpassyk. Kondepenuus

81 "Ucnonp30BaHKe yIbTPa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

82 DNEeKTPOMarHuTHOE MOJIe U
ANEKTPOMArHUTHBIE BOJHBI

83 CBoiicTBa 31IEKTPOMAarHUTHBIX BOJH
Ypok-koupepennus "lkana
AIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue

84 AJIEKTPOMArHUTHBIX BOJIH JUUISI COTOBOM
cBs3u. Pammonokanus. Kocmuueckas cBsi3b

85 Pemrenue 3aa4 Ha onpeieNieHHe YaCTOTHI
Y JUTUHBI DJICKTPOMArHUTHOMW BOJTHBI

86 DneKkTpoMarHuTHasi IpUpo/Ia CBETa.
CxopocTs cBeTa

87 BonHoBEBIE cBOMICTBA CBETA:
uHTephepeHus U AudpaKus

88 JlyueBas Mozienb cBETa U TeOMETpUYECKast
ontuka. icTouHuku cBeta

89 [IpsiMmosinHeitHOE pacTipocTpaHeHHe CBETA.
3armenusa Comnnua u JIyHsl

90 3akoH oTpaxeHus cera. [Tnockoe 3epkano

01 [TocTpoenne nzo0pakeHUi,
c(hOPMHUPOBAHHBIX 3€PKATIOM

92 [Ipenomiienne cBeTa. 3aKOH MPETOMIICHHS




cBera. IlomHOE OTpa’XCHUC CBCTA.

JlabGopaTtopHas pabora "VccienoBanue
3aBHCUMOCTH yTJIa MPEIOMJICHHS OT yIiia

%3 MajIeHHsl CBETOBOTO JIyua Ha TPaHUIe
«BO3J1YX-CTEKJIO»"

94 VYpoxk-uccienopanue "AHanu3 u
00BSICHEHUE ONTUYECKOTO MUpaxka'
Ypok-koupepenuus "Mcnoab3oBanue

95 IIOJIHOTO BHYTPEHHETO OTPAXKECHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

96 Jlun3a, X0 Jy4el B JIMH3E

97 dopmyIia TOHKOH JTHH3BI
Jlaboparopuas pabota "Onpenencaue

98 (hOKYCHOTO PacCTOSIHUS M ONITHYECKOM
CHUJIBI COOMpArOIIeH JTNH3HI"

99 [TonydeHnne n300paxxeHuii ¢ TOMOIIbIO
coOuparoiel U pacCeMBarOIICH JTNH3
Ypok-koudepenius "TlpuHiun gercTBus

100 ONTUYECKUX NMPUOOPOB (MUKPOCKOII,
Teneckor, ¢oroanmnapar)"

101 I'ma3 xak ontuyeckas cucrema.
ban30pykocTh U AaIbHO30PKOCTh
Paznoxenue 6em0ro cBeTa B CIEKTP.

102 Omnbitel HetoTona. Crnoxxenue
CIEKTPAJIbHBIX 1IBETOB. Jlucmepcus cBera
VYpoxk-npaktuky™m "Habmtonenue u

103 00BSICHEHUE OMBITOB MO PA3JIOKEHHIO

oenoro cBerta B criekTp. [lonyuenue




0eJIoro 1BeTa MPH CI0KEHUHU 1IBETOB"

OmnbiTel Pe3epdopaa u uranerapHas

104
MOJIeTIb aTOMa
[Toctynatel bopa. Moaens atoma bopa.

105 Hcnyckanue v MorionieHne cBera
aTOMOM.

106 KBanTel. JInHeluaTeie CIIEKTPHI
Ypoxk-mipaktukym "Habntonenue

107 CIUTOIIHBIX U JTMHEHYATHIX CIICKTPOB
U3JIy4yeHUs U UcIycKaHus"

108 PannoaktuBHOCTH. Anb(a-, OeTa- u
raMma-u3JydyeHus

109 Crpoenue aToMHOr0 siipa. Hykinonnas
MOJI€TIb aTOMHOTO si/ipa

110 PannoaktuBHble npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana
VYpok-koHpepennus "JleiicTBue

112 PalMOAKTUBHBIX M3JIyY€HUH HA )KUBBIC
OpraHMU3MBbl. 3alIUTa OT PaAMOAKTHUBHOIO
n3nyyeHus"

113 S nepHbie peakiy. 3aKOHbI COXpPaHEHUS
3apsI0BOIO U MacCOBOTO YHCEN

114 OHeprus CBA3U aTOMHBIX saep. CBsa3b
Macchl U SHEPruu

115 Pemenue 3agad nmo reme "AnepHeie
peakuuu. JHeprus cBs3u"

116 Peakiiuu cunTe3a U AeIeHU sAep.

Ncrounuku sHeprun ConHua v 3BE311




Ypok-koudepennus "SAnepHas

117 SHEPTeTHUKA. IKOJOTUUECKHE MPOOIICMBI
SIICPHOM SHEPTeTUKH"
[ToaroroBka K KOHTPOJILHOM paboTe 1Mo

118 teme "Kosnebanus u BosiHb. CBETOBBIE U
KBaHTOBBIC SIBJICHUS"
KonTponbnas padota o teme "Konebanus

119 1 BOJIHBL. CBETOBBIC U KBAHTOBBIC
siBJIeHUS "

120 Pemrenne pacdeTHsIX 110 TEME
"Mexanuueckoe ABuxeHue"

121 Pemenne pacueTHBIX M KAY€CTBEHHBIX
3ama4 o teme "B3aumopeiictBue Ten"
Pemennie pacdeTHBIX U KA4€CTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHBI COXPaHSHUS
SHEPruM U UMITyJbca"

123 JlaGopaTopHble pabOTHI 110 TeMe
"MexaHnueckoe ABuxeHue"

124 JlaGopaTopHble pabOTHI 110 TeMe
"B3zanmonenicTBue Tema"

125 Jlaboparopusie paboTsl 1o Teme "IIpocTeie
MEXaHU3MbI"

126 Pemennie pacueTHBIX M Ka4€CTBEHHBIX
3a1a4 o reme "Tennossle nponeccs”

127 Pemennie pacueTHBIX U Ka4€CTBEHHBIX
3a1a4 o teme "BnaxHocTs"

128 Pemmennie pacueTHBIX M Ka4€CTBEHHBIX

3agad4 1o teme "KIIJ[ TermioBeIx




nsuraresieii"

Pemenne PaCYCTHBIX U KaUCCTBCHHBIX

129 3a1a4 1o TeMe "3aKOHBI IOCTOSHHOI'O 1
TOoKa"

130 Pemenue pacueTHBIX M KAYECTBEHHBIX 1
3aga4d no teme "KIIJ[ anekTpoycranoBok"

131 Jlaboparopubie paboThI 110 TeMe "3aKOHBI 1
MMOCTOSIHHOT'O TOKa"

132 JlabopaTopnble pabOTHI 11O TEME 1
"CBeToBbI¢ SBJICHUS"

133 Pa6oTa ¢ TekcTtaMu 1o TeMe "3aKOHBI 1
COXPAaHEHHUs B MEXaHUKe"

134 Pabora ¢ Texcramu o teme "Kosnebanus u 1
BOJHBI"

135 Pa6ota ¢ Texctamu o TeMme "CBeTOBBIE 1
SBIeHUT"

136 Pabota ¢ Texctamu o Teme "KBaHTOBas u 1
snepHast pusuka"

OBIIEE KOJIMYECTBO YACOB I10 136 245

[NPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
OﬁpaSOBaTeJ'II)H()ﬁ nmporpaMmMmbl OCHOBHOI'O oﬁmero 06p330BaHI/IH

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATUA

1.2

pa3nuyaTh SIBJICHHS 10 OMMCAHHUIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHUE

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (DU3MUYECKUX  SBICHWHA B
OKpPY)KalOIlleM MHpPE, B TOM 4UCJ€ (PU3NYECKUE SIBICHUS B NPUPOAE, NPU
9TOM HEpPeBOJUTHh MPAKTHUECKYI0 3ajayy B y4yeOHYI0, BBLIEIATH
CYIIECTBEHHbIC CBOMCTBA (IpU3HAKN) (PU3MUECKUX SIBICHUMN

14

OIUCBIBATh M3YYECHHBbIE CBOWMCTBA Tel U (U3NYECKUE SIBICHUS, UCIOJb3Ys
¢usnyeckue  BEIMYMHBI, MpPU  ONMCAHUU NPAaBUWIBHO  TPaKTOBAThb
(u3NYeCKU CMBICI UCTIOJIb3YEMbIX BEIMYUH, UX 0003HAYEHUS U €TUHMIIBI
(¢u3MUeCKUX BEIMYMH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIINE JIAHHYIO
(¢u3NUecKyl0 BEIWYMHY C JAPYTMMU BEJIWYUHAMH, CTPOUTH TIpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
WCMOJIb3Ysl  M3YYEHHbIE 3aKOHbBI, TMpPHU HOTOM J1aBaTh  CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHHE

1.6

OO0BACHATH (PU3HUECKUE SBJIEHUS, IPOLECCH U CBOIMCTBA TeJl, B TOM YHCIIE U
B KOHTEKCTE CUTyallui MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BhISBIATh
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00bICHEHHE U3 1 — 2 JOrMyecKux
1IaroB ¢ omnopoil Ha 1 — 2 W3y4YEeHHBIX CBOMCTBA (PU3NYECKUX SBICHUH,
(U3MYECKUX 3aKOHA W 3aKOHOMEPHOCTH

1.7

pemate pacué€THele 3agaud B 1 — 2 neHCTBUA, WCIOJIB3Yys 3aKOHBI U
¢bopmybl, CBs3bIBaroIMEe (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHalIHu3a
YCIIOBHUSI 33J]aul 3allHChIBaTh KPaTKOE€ YCJIOBHE, MOJCTABIATH (hU3MUECKUE
BEJMYMUHBI B (OPMYNIBI U TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHbIE, HEOOXOJMMBbIE Ul pEelIeHUs 33Jad, OLIEHHWBATH PEATUCTUYHOCTh
MOJIy4€HHOM (PU3NUEeCKON BETUUHNHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXHO pPEIIUTh MpPH MOMOIIU
(U3NYECKUX METOJIOB, B OIMMCAHUU HCCIEIOBAHUS BBIIENIATH MIPOBEPSIEMOE
MIPENIIONIOKEHNE (TUIIOTE3Y), Pa3iIndaTh U HHTEPIPETUPOBATH MOITYUEHHbIN
pe3yabTaT, HAXOAMTh OIMIMOKM B XOJE ONBITA, AENaTh BBIBOABI IO €ro




pe3ynbraTtamMm

1.9

MIPOBOJUTH OMBITHI 110 HAOTIOAEHUIO (PU3UYECKUX SIBICHUN WM (PU3HUECKUX
CBOMCTB Ten: (hopMmynupoBaTh HpPOBEpsieMble MPEANOIIOKEHUS, COOUpaTh
YCTaHOBKY U3 IMPEAJIOKEHHOTO O0OpYyIOBaHUS, 3alUCHIBATh XOJ OIbITA U
(GhopMyIIHpOBaTh BHIBOJIBI

1.10

BBIIIOJIHATE TPSAMBIE H3MEPEHHS C HCIIOJIb30BAaHHEM AaHAJIOTOBBIX |
nuGpPOBBIX NPHOOPOB, 3aNMUCHIBATH IOKa3aHHWs MPHOOPOB C  Y4ETOM
3aJJaHHO} a0COIOTHOM MOTPEUTHOCTH U3MEPEHUI

111

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PU3MUECKOW BETMYMHBI OT
APYro ¢ HCIOJB30BAaHWEM IPSIMBIX HM3MEPEHUM, Y4aCTBOBAaTb B
IUTAHUPOBAaHUM  Y4e€OHOTO  HCCJIENOBaHUSA, COOMpATh YCTAaHOBKY M
BBITIOJIHATE HM3MEPEHHS, CIEAyS MPeUIOKEHHOMY IUIaHy, (UKCHPOBATh
pe3yabTaThl IOJIYYEHHOH 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE
IPE/UIOKEHHBIX TaOiauL U rpaduKoB, JeNaTh BBIBOJBI IO pPe3ylbTaTam
HCCIIEIOBaHUS

1.12

IpOBOAUTL KOCBCHHBIC H3MCPCHUA q)HSH‘leCKI/IX BCJIIMYUH, CJIICAYA
Hpe,ﬂHO)KeHHOﬁ HHCTPYKIUHU: IIPU BbIIIOJIHCHUA I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbBHYKO  YCTAHOBKY MW  BBIYUCIIAATD 3HAUCHUC HCKOMOM
BCJIIMYHUHBI

1.13

co0nroaaTh npaBuia TEXHUKU O€30MAaCHOCTH NpHU paboTte ¢ 1abopaToOpHbIM
o0opyI0BaHUEM

1.14

yKa3blBaTh HPHUHIMIIBI JIEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHLHUIBI  JIEHCTBUS  HW3YYEHHBIX I[PUOOPOB U
TEXHUYECKUX YCTPOICTB C MOMOIIBIO UX OINUCAHUS, MCIONb3Yyd 3HAHUS O
CBOMCTBaX (PM3MUECKUX SIBICHUM U HEOoOXOoauMble (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

OPUBOAMTH  NpUMEphl  (HAXOAMTh  HMH(OpMAIMIO O  NpHUMEpax)
MPAKTUYECKOTO HCIOJb30BaHUS (DU3MYECKMX 3HAHUH B IOBCETHEBHOMN
KHU3HHU Ul o0ecredeHns 0e30MacHOCTH IpU OOpallleHuH ¢ IpudbopaMu U
TEXHUYECKUMHU YCTPOUCTBAMM, COXPAHEHHUS 30POBbS U COOJIOJICHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKaIOIIEH cpene

1.16

OCYIIECTBIISITH OTOOp HMCTOYHMKOB HWHGpOpManuu B ceTd VHTEepHET B
COOTBECTCTBUHU C 3aJaHHBIM ITONCKOBBIM SaHPOCOM, Ha OCHOBC MMCHOIIUXCS
3HaHPII>'I nu HYTeM CpaBHeHI/ISI paSJ'II/I‘—IHI)IX NCTOYHUKOB BBIACIISATH
nHpOpMaIUI0, KOTOpas SIBISETCS MPOTHBOPECUYMBOMUIN MOXKET OBITh
HEJIOCTOBEPHOU

1.17

WCIIOJIb30BaTh IPHU BBHINOJHEHUHM Y4YeOHBIX 3aJaHUN HAYYHOIOMYJISIPHYIO
IUTeparypy (pU3MUEcKoro cojepKaHus, CIPAaBOYHbIE MaTepPHAaJIbl, PECYpPCHI
cetu VHrepHer, Bnaxerp NpUEMAaMHM  KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHusi HHPOPMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 UCTOYHMKOB MH(pOpMaUU (PU3NIECKOTO COACPIKAHUSA, B TOM




qyucie myOauvYHO JIeNIaTh KpaTKUe COOOIIECHHsI O Pe3yJIbTaTax MPOSKTOB HIIN
y4eOHBIX HCCIEOBaHUM, MPU ATOM TI'PAMOTHO HCIOJb30BaTh H3YUYCHHBIN
MOHATUWHBIA anmapar Kypca (HU3UKH, COMPOBOXKIATh BBICTYIUICHHE
Mpe3eHTaluen

1.19

IIPU BBINOJIHEHUM Y4YEOHBIX IPOEKTOB M HCCIEIOBAaHUH paclpeneisTh
0053aHHOCTH B TPYIE B COOTBETCTBUM C IOCTABJICHHBIMHU 3aJauyaMH,
CIIEIUTHh 3a BBIIOJHEHUEM IUIAHA JCWCTBUM, aJEKBaTHO OLICHUBAThb
COOCTBEHHBIM  BKJIAJ B  JIEATENBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIUX

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

HpOBepﬂeMbIe NpeaAMETHLBIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa30BaTeJ’le0ﬁ nmporpaMMmbl OCHOBHOI'O 06H1€F0 06pa30BaHI/IH

HCIIOJIB30BaTh MMOHATHA

1.2

pa3nuyaTh SIBJICHHS MO0 OMMCAHHMIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JAHHOE (PU3UYECKOE SIBICHUE

1.3

pacrio3HaBaTh  TPOSIBICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHWHA B
OKpY)KaIoIlleM MHpE, B TOM 4HcJe (U3NYECKUE SIBICHUS B NMPUPOAE, NPU
3TOM TMEpEeBOAUTH MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBLIEIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUMN

14

OIMCHIBATh M3yYECHHBbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3Ys
¢usnyeckue  BEIMYMHBI, NpPU  ONHCAHUU NPAaBUIBHO  TPAaKTOBATh
¢u3nYecKuif CMBICT MCIOJIb3YEMbIX BEIMYMH, OOO3HAYEHHUS M €IUHHIIBI
(Gu3NYeCKUX BEJIWYMH, HAXOAUTh (OPMYNbI, CBS3BIBAIOIIUE JAHHYIO
(u3MYECKyl0 BEIMYMHY C JAPYTMMH BEJIMYMHAMM, CTPOUTH TIpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHUH

1.5

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKUE SBIECHUS U TPOIECCHI,
WCMOJIb3ysl  M3YYEHHBIE 3aKOHbI, TMPH OTOM JaBaTh CJIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATH €T0 MAaTEMATUUYECKOE BEIPAKCHHE

1.6

OOBSACHATh (PU3NYECKUE MPOLIECChl M CBOWCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallull NPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpA: BBIABIATH
MPUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH 00bsICHEHHE U3 1 — 2 JOrMyecKux
[IaroB ¢ NMOMOMIBI0 | — 2 K3y4eHHBIX CBOMCTBA (PU3MUECKUX SIBICHMH,
(U3MYECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiath pacu€THble 3agaud B 2 — 3 JEHCTBUS, HUCIOJb3Ys 3aKOHBI M
(dbopMyIbl, CBs3bIBalONIME (PU3NYECKHE BEIMYMHBI: HAa OCHOBE aHaIHM3a
YCIIOBHSI 3a/laud 3alHChIBATH KPATKOE YCIIOBUE, BBISBIATH HEAOCTATOK
JNaHHBIX IS pelleHus 3aJayd, BBIOMpAaTh 3aKOHBI U (HOpMyIbI,
HeoOXonuMble g €€ pelleHUs, NPOBOAUTH pacy€Thl M CpaBHUBATh




IIOJIYUYCHHOC 3HAYCHUC (bHSH‘ICCKOI)’I BCJIIMYHUHBI C U3BECCTHBIMHU JaHHBIMU

1.8

pacCiio3HaBaTb HpO6J’IeMH, KOTOPBIE MOXXHO PCIIUTH IIpU IIOMOIIH
(bl/ISI/ILIeCKI/IX MCTOOOB, HCIIOJB3Yysd OINHWCAHWEC HUCCICAOBAHUA, BBIACIIATH
IIpOBEPAEMOEC  IPEAIIOIOKCHHE, OLCHUBAaTh IMPAaBHUJIBHOCTb  IIOPSAJAKA
IIPOBCACHUA NCCIIECA0BaHMs, 1€J1aTh BbIBObI

1.9

MPOBOMTH OMBITHI M0 HAOTIOICHHUIO HU3MUSCKHUX SBJICHUN MK (DU3HICCKUX
CBOUCTB Te: (OPMYJIMPOBATH IPOBEPSIEMbIC IPEAIOI0KCHUS, COOMPAThH
YCTAHOBKY M3 IMPEIOKEHHOTO O0OPY/IOBaHMsI, OMUCHIBATH XOJ[ OIMbBITA U
(hopMyIIHpPOBATH BHIBOJIBI

1.10

BBIIIOJIHATD IMMPAMBIC U3MCPCHUA C UCIIOJIB30BAHUCM aHAJIOTOBBIX HpI/I60pOB
U JTaTYNKOB (PM3MUECKUX BEIWYHMH, CPAaBHHBATH PE3YJIbTAThl M3MEPEHHM C
y4€TOM 33/1aHHOI a0COIFOTHON OTPEIIHOCTH

1.11

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCUMOCTH OJHOW (PM3MUECKOW BETMYMHBI OT
IpYrol ¢  HCIOJIB30BAHMEM  MPSAMBIX  HM3MEPEHUH:  IIJIaHUPOBATh
UCClIeIoBaHNe, COOMpaTh YCTAHOBKY M BBINOJHATH W3MEPEHHUS, CIeays
IPEUIO)KEHHOMY  IUIaHy, (UKCHUPOBaTb  pe3yibTaThl  IOJYyYECHHOH
3aBHCUMOCTH B BHJI€ TaOJIUI] U rpauKOB, JeIaTh BBIBOABI 10 Pe3ysbTaTaM
HCCIIEIOBaHUS

1.12

IIPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3UYECKUX BEIMYHMH: IUIAHUPOBAThH
U3MEpeHusi, CcoOMpaTh  AKCIEPUMEHTAIBHYIO  YCTaHOBKY,  Clenys
MPEI0KEHHON NHCTPYKLIUHU, U BBIYUCIIATH 3HAUYEHUE BETUYUHbI

1.13

co0roAaTh MpaBuia TEXHUKU 0€30MacHOCTH MpHU paboTte ¢ 1abopaToOpHBIM
o0opyroBaHUEM

1.14

XapakTEepU30BaTh  TMPUHIMIBI  JEHCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOW HA MX OIMHCAHUS, UCIIOJIB3YsI 3HAHUS O
CBOMCTBax  (U3MYECKUX  SBICHUM U  HEOOXOIUMbIE  (U3HUYECKHE
3aKOHOMEPHOCTHU

1.15

pacnio3HaBaTb MPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa U  HU3MCPUTCIIBHBIC
HpI/I60pH o cxXeMam Hu CXEMATUYHbIM PHCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUYICCKUX Lemnein C MNOCJICA0BATCIbHBIM )51 napaJlJICJIbHbIM
COCAUHCHUEM DJJICMCHTOB, pa3jinyast YCJIIOBHBIC 0003HAYCHHS 3JIEMCHTOB
QJICKTPUYICCKUX Lenei

1.16

OPUBOAMTH  NpPUMEpPHl  (HAXOAMTh  HMH(OpMAIMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCMOIb30BaHUS (U3MUECKUX 3HAHUW B IOBCEIHEBHOMN
KU3HU A1 o0ecriedeHus O0e30MacHOCTH MpHU OOpalieHUH ¢ mpudopamMu U
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 3/10POBbs U COOJIIOJIEHUSI HOPM
9KOJIOTUYECKOT0 MTOBE/ICHUS B OKPYKaIOLIEH cpeie

1.17

OCYIIECTBIIATh TOUCK HWHpoOpManuu (HU3UIECKOTO CONEpKaHUs B CETH
HNuTepHeTr, Ha OCHOBE HMEIOLIMUXCS 3HAHUM W TYTEM CpPaBHEHUS
JIOTIOTHUTEIBHBIX UCTOYHUKOB BBIJENATH MH(OPMAIIHIO, KOTOpasi SBISETCS
MIPOTUBOPEUUBOI UITU MOXKET OBITh HEJJOCTOBEPHOM

1.18

WCIOJIb30BATh MPH BBHIMOJHEHUHM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO




TuTepaTypy QpU3NYECKOro CoAep KaHUsl, CIIPABOYHbIE MaTEPHUAIIbl, PECYPCHI
cetu HWHrepHer; Biaaerb NpuéMaMH KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus HH(OPMALIUU U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.19

co37aBaTh COOCTBEHHBIC IHMCHbMEHHBIE W KpATKHE YCTHBIE COOOIICHUS,
0000mast wWHPOPMAIMIO U3 HECKOJbKHUX HMCTOYHUKOB (DU3UYECKOTO
COJIEp>KaHusl, B TOM YUCIIE MyOJIUIHO MPEACTABIATh PE3yIbTaThl IPOSKTHOM
WJIM UCCIIEIOBATEIILCKON JIEATEIIBHOCTH, IPU 3TOM IPAMOTHO HCIOIh30BaTh
W3yYeHHBIH TOHATUHHBIN ammapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHHE IIPE3CHTALUEN

1.20

IpU BBHIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCICNOBaHMNA (HU3MUYECKHUX
MPOIIECCOB PACIPENENATh OOS3aHHOCTH B TPYNIE B COOTBETCTBHH C
IIOCTABJICHHBIMU 3aJla4aMM, CJIECIUTh 3a BBIIIOJIHEHUEM IUIaHA JECHCTBUN U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OLICHWBAaTh COOCTBEHHbIN BKJIAJ B
JEATEIIBHOCTh I'PYIIbI, BHICTPaUBAaTh KOMMYHHUKaTUBHOE B3aWMOJCHCTBUE,
IIPOSIBJISISI TOTOBHOCTD pa3periaTh KOH(MIUKTHI

9 KVIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

11

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111er0 00Pa30BaHUA

HCII0JIb30BAaTh U3YUCHHBIC ITIOHATHUA

1.2

pa3nuyaTh SIBJICHHS MO OMUCAHHWIO MX XapaKTEPHBIX CBOMCTB U HAa OCHOBE
OTIBITOB, JEMOHCTPUPYIOIINX JTaHHOE (PU3UUECKOE SIBICHUE

1.3

pacrmo3HaBaTh  IPOSBIEHUWE  U3YYEHHBIX  (PU3MYECKUX  SIBICHUH B
OKpY)KaloIlleM MHpE, B TOM 4HcJe (U3NYECKUE SIBICHUS B NMPUPOAE, NPU
3TOM TEpEeBOAUTh MPAKTUYECKYI0 3aJady B Yy4eOHYIO, BBLACIATH
CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3MUECKUX SBICHUMN

14

OIMCHIBATh M3yYECHHBbIE CBOWCTBA Tel U (U3NYECKUE SIBICHUS, UCHOJb3Ys
¢usznyeckue  BEIMYMHBI, MPU  ONHCAHUU NPABUIBHO  TPAaKTOBATh
¢u3nYecKuil CMBICT MCIIOJIb3YEMbIX BEJIMYMH, OOO3HAYEHHUS M €IUHHIIBI
(Gu3NYeCKUX BEJIWYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIUE JIAHHYIO
¢u3NuecKyl0 BENUYHHY C JAPYTUMH BEJIMYMHAMH, CTPOUTH TIpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUYHUH

1.5

XapakTepU30BaTh CBOMCTBAa Tei, (U3UYECKHUE SBICHUS U TPOIECCHI,
WCMOJIb3ysl  M3YYEHHbIE 3aKOHbI, TMPH OSTOM JaBaTh CIOBECHYIO
(hopMyTUPOBKY 3aKOHA U 3aIUCHIBATH €T0 MAaTEMATUUYECKOE BHIPAKCHHE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl M CBOWCTBAa TeJl, B TOM YHUCIE U B
KOHTEKCTE CHUTyallull NPAKTUKO-OPHUEHTHUPOBAHHOIO XAPAKTEpa: BBISABIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH 00BSICHEHHE U3 2 — 3 JOTMYECKUX




[IaroB ¢ TOMOIIBI0 2 — 3 M3yYEHHBIX CBOMCTBA (PH3WUYECKHUX SIBICHHM,
(bu3MUeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemiate pacuéTHele 3a7ayd (OmuparIuecs Ha cucrtemMy u3z 2 — 3
yYpaBHEHHUI), UCMONb3ys 3aKOHBI U (DOPMYIbI, CBSI3bIBAIOLIUE (DU3HUECKUE
BEJIMYMHBI: HA OCHOBE aHajgu3a YCJIOBUS 3a/aud 3alliChIBaTh KpaTKOe
yCJIOBHE, BBISBISATH HENOCTAIOUIME WJIM H30BITOYHBIC IaHHBIC, BBIOMPAThH
3aKOHBI ¥ (HOPMYJIBI, HEOOXOAUMBIE JIJISl PEIICHHUS], TIPOBOAUTH PACUETHI U
OLIEHUBATh  PEAIMCTUYHOCTH  TOJYYEHHOTO 3HAYCHHS  (U3UUECKOM
BEJIMYUHBI

1.8

pacro3HaBaTh IMPOOJIEMBI, KOTOpPbIE MOXHO pEUIMTh MpPHU MOMOIIU
(U3NYECKUX METOJIOB, HCIOJB3ys OINHMCAHUE MCCIEOBAHUS, BBIACIATDH
IIPOBEPAEMOE  IPEIIOIOKEHUE, OLEHUBAaTh IPABUIBHOCTh  IMOPSAIKA
IIPOBEACHUSl  HCCIIEJOBAaHUs, JeJaTb  BBIBOJAbI, HMHTEPIPETUPOBATH
pe3yabTaThl HAOIIOJEHUN U OIIBITOB

1.9

MIPOBOMUTH OTBITHI [0 HAOTIOICHUIO GU3MUCCKUX SIBICHUIN WM HU3HUSCKUX
CBOMCTB TeNI: CaMOCTOSTENILHO COOMpaTh YCTAHOBKY M3 H30BITOYHOIO
Habopa o00Opy/mOBaHMs, OIUCHIBATH XOJ OINbITA M €ro pPe3yJbTaThl,
(hopMyJIIPOBATh BBHIBOJIBI

1.10

MIPOBOAUTH NPU HEOOXOJUMOCTU CEpPHUI0 MPSMBIX HU3MEPEHMH, OIpenesss
cpeaHee 3HAa4YCHHE HW3MEpseMoil Benu4yuHbl ((oKycHOEe paccTosHue
coOuparomeld  JTHH3BI), OOOCHOBBIBATH BBIOOp CIOCO0Aa HM3MEpPEHHA
(n3mepuTenpHOTO IPHbOpPa)

1.11

MPOBOAUTHh  HUCCIIEJOBAaHME 3aBUCHUMOCTEH (U3MUECKUX BEJIUYUH C
UCIOJIb30BAHUEM TPAMBIX H3MEPEHUH: IUIAHUPOBaThb MCCIENO0BaHUE,
CaMOCTOSITENILHO ~ cOOMpaTh  yYCTAHOBKY, (DUKCHpPOBaTh  pe3yabTaThl
MOJyYEeHHOM 3aBUCUMOCTH (M3WYECKMX BEJIMYUMH B BHJE TaOIUIU
rpaduKoB, JIeNaTh BHIBOJIBI IO PE3Y/IbTaTaM HUCCIIEOBAHUS

1.12

MIPOBOJIUTh KOCBEHHBIE H3MEPEHHs (U3NYECKUX BEIMYMH: IJIaHUPOBATh
U3MEpEeHus, coOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAaHOBKY M BBIIOJHSATH
U3MEPEHUS, CleAys NPEIIOKEHHOW HWHCTPYKIMM, BBIYHMCIATH 3HAYEHUE
BEJINYMHBI U aHAIIM3UPOBATH MOJYYECHHBIE PE3YJIBTATHI C YYETOM 3alaHHOU
MOTPEIIHOCTH U3MEPEHUI

1.13

co0roAaTh MpaBuia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaToOpHBIM
obopynoBaHuEM

1.14

pa3nuyaTth OCHOBHBIE MPU3HAKM M3YyYEHHBIX (U3NYECKUX MOJEIeH:
MaTepuagbHas TOYKa, aOCOJIOTHO TBEPIOE TENO, TOYEYHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JINH34, [UNIAHETapHasl MOJEINb aToMa, HyKJIOHHAasi MOJEIb
aTOMHOTO spa

1.15

XapaKTCPU30BaATh IMPUHIUITBI JIeicTBUSA N3YUYCHHBIX HpI/I60pOB u
TCXHUYCCKUX yCTpOfICTB C OHOpOf/'I Ha WX ONUCAHUA, UCIIOJIb3YSA 3HAHUA O
CBOMCTBax (I)I/ISI/ILICCKI/IX SIBIICHUI u HCO6XOI[I/IMBIC (I)I/ISI/I‘ICCKI/IG
3aKOHOMCPHOCTH




1.16

HCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTUUECKUX MPOLIECCOB MPHU
pelieHnd  y4eOHO-TIPaKTHMUECKHUX  33/ay, ONTHYECKHE CXEeMbl s
MIOCTPOCHHUSI U300paKEHUI B IJIOCKOM 3epKalie M COOMparolei InH3e

1.17

OPUBOAUTH  HpUMEpbl  (HAXOAWUTh  WHGOPMALMIO O  MpPHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HH Ui oOecredeHns: 0e30MacHOCTH NpU OOpalleHu ¢ IpudopaMu H
TEXHHYECKUMH YCTPOMCTBAMHU, COXPAHECHUS 3JI0POBbsI U COOJIIOJICHUSI HOPM
HKOJIOTHYECKOTO TTOBEICHHS B OKPYXKAIOIIEH cpesie

1.18

OCYIIECTBIIATh IMOMCK HWHGpOpMAaNUU (PU3HUECKOTO COACPKAaHUS B CETH
WuTepHer, camocTosTenbHO (HOpMYyIUpysl TMOMCKOBBIM 3ampoc, HaXOIUTh
IIyTU OIpEJesIeHUs] TOCTOBEPHOCTH IMOJIy4Y€HHONH MH(POPMALUU HAa OCHOBE
MMEIOIUXCS 3HAHUH U JOIIOJHUTEIIBHBIX HCTOYHUKOB

1.19

WCIOJIb30BaTh MPU BBINOJHEHUU YYEOHBIX 3aJaHUM HAYyYHO-MOMYJISPHYIO
TuTepaTypy QpU3NYECKOro COoAepKaHMs, CIIPABOUYHbIE MaTEepPHAIIbl, PECYPCHI
cetu HMHrepHeT; BiageTh NpUEMaMU  KOHCIEKTUPOBAHHUS  TEKCTA,
npeoOpa3oBanus HH(OOPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/laBaTb COOCTBEHHbIC NMHCbMEHHBIE M YCTHBIE COOOILICHHMS Ha OCHOBE
uHpOpMAIMA W3 HECKOJIBKMX HCTOYHHKOB (H3UYECKOTO COIEpIKaHus,
MyOJIMYHO TIPECTABIATh PE3YIbTAThl MPOCKTHON WIIM HMCCIIEI0BATEHCKOM
JEATEIIbHOCTH, IIPXU 3TOM IPaMOTHO MCIIOJIb30BaTh U3YYCHHBIN TOHATHITHBII
anmaparT HM3y4yaemoro paszena (U3UKM U CONPOBOXKJIATh BBICTYIJICHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayIMTOPUH CBEPCTHUKOB

1.21

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEIOBAHUN (U3NUYECKUX
MIPOLIECCOB PACIPENENATh OOS3aHHOCTH B TIpyNIe B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3aa4aMH, CIEIUTb 3a BBIIIOJIHCHUEM IUIAHA JEHCTBUU U
KOPpPEKTHpPOBaTh €ro, aJeKBaTHO OIICHWBaTh COOCTBEHHBIN BKJIAJ B
JEeATEIbHOCTh TPYIIIBI, BBICTPAUBATh KOMMYHHKAaTUBHOE B3aMMOJICHCTBUE,
MIPOSBIISAS TOTOBHOCTh pa3peniaTb KOH(PIUKTHI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon
paszaeia

Kon
3J1eMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

®usuka — Hayka o npupone. SBnenus npupoasl. Gusnyeckue

1.1 SIBJICHUS: MeXaHHYEeCKHE, TEIIOBEBIE, BIEKTPUYECKHUE,
MarHuTHbIE, CBETOBbIE, 3BYKOBBIE
@dusnueckue BeIUUUHBL. [3MepeHue (U3NYECKUX BETUYMH.
1.2 dusnueckue IPUOOPHI. [TorpemHocTh HU3MEPCHHM.
MexayHapoiHasi cucTemMa eMHHULL
EcrecTBeHHOHay4HbI ~ MeTOJ]  IMO3HAHUS:  HAOJIOJECHMUE,
1 13 [IOCTAaHOBKA HAY4YHOIO BOIPOCA, BBIJBM)KCHHE THUIIOTE3,
SKCHEpPUMEHT [0  MpPOBEpKE  TUIOTE3, 00BbsICHEHUE
Ha0JII01aeMOT0 SIBJICHUS
1.4 Onwucanne pU3MUECKUX SBICHUH C TOMOIIBIO MOJIENICH
[IpakTuueckue padbOTHI:
###Par###113mepeHne paccTosTHUM.
###Par###113mepenrne o0bEMa JKUIKOCTH U TBEPIOTO TeNa.
1.5
#H##Par###OnpeneneHue pa3MepoB MaJIbIX Tell.
###Par##13mepenne TEeMIIepaTypbl pu ITOMOIIH
KHUJKOCTHOTO TEPMOMETpPA U JaTUYNKa TEMIIEPATYPbI
ITEPBOHAYAJIBHBIE CBEJAEHU A O CTPOEHUU BEILIECTBA
##HPar###CTpoeHne BeIllecTBa: aTOMbl M MOJEKYJbI, HX
2.1 pazMepsl. ONBITBI, J10Ka3bIBAIOIIME JUCKPETHOE CTPOCHHE
BELIECTBA
#HH##Par### /| pokenne yactuil BemiectBa. (CBsi3b  CKOPOCTH
2.2 JBUKEHMSI 4acTUL ¢ TemrepaTypoil. bpoyHOBckoe ABUXKEHHE,
i dy3us
2 53 B3aumoaeicTBue yacTHIl BEILIECTBA: IPUTSIKEHUE U
' OTTAIKUBAHHE
###Par### ArperaTHple COCTOSIHUSI BEILECTBA: CTPOCHHUE Ta30B,
24 KUAKOCTEH U TBEPIBIX (KpUCTAUIMYECKUX) Ted. B3aumocBs3b
' MEX/1y CBOMCTBAMHU BELIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOIBI
2.6 [IpakTrueckue pabOTHI:




#H##Par###Onenka amamMeTpa aromMa MeETOAOM psaoB  (C
HCIIO0Ib30BaHUEM (oTorpaduii).

#HH#HPar###OnbITEl IO HAOTIOEHUIO TEIUIOBOTO PACIIMPECHHS
ra3os.

HHHPar###OnbITBl MO OOHApYXKEHHIO  JIEHCTBUS — CHII
MOJICKYJISIPHOTO TIPUTSDKEHUS

JABWXEHUE 1

B3AUMOJIEMCTBUE TEJI

3.1

Mexanuyeckoe IBHKEHUE. PaBHOMEpPHOE M HEPABHOMEPHOE
JABHKECHUE

3.2

#H##Par###Ckopoctb. CpellHsAsl CKOPOCTh MPU HEPABHOMEPHOM
JBHKEHUHU. Pacu€r myTu U BpEMEHH IBUKEHHUS

3.3

SIBnenue uHepuuu. 3akoH MHepuuH. B3aumonelicTBue Ten Kak
IIpUYMHA U3MEHEHUSI CKOPOCTH JBUKEHUs Tell. Macca kak mepa
HMHEPTHOCTH Teja

3.4

#HH#HPar### lnotnocts  BemecTtBa. CBA3b  IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJ B eiMHHIIe 00hEMA BellecTBa

3.5

Cuita xak XapaKTCPpUCTHKA B3aHMOﬂCﬁCTBHH TCJI

3.6

Cuna ynpyroctu u 3akoH ['yka. MI3aMepenue cuibl ¢ MOMOIIbIO
JUHaAMOMeETpa

3.7

#HHHPar###sIsneane taroreHus u cwia TsokecT. Cuia TSHKeCTH
Ha Jpyrux miaHerax. Bec tema. HeBecomocTs

3.8

Cuna TPCHUS. TpeHHe CKOJIBKCHHUA U TPECHUC ITOKOS. TpeHI/Ie B
npupoac U TCXHUKC

3.9

##HPar###Crnoxxenue cujl, HalpaBJICHHBIX MO OAHON MPSMOM.
PaBHOzelcTBYyIOIIAs CHIT

3.10

[IpakTudeckue pabOTHI:

Omnpenenenre CKOPOCTH PaBHOMEPHOTO JBIIKEHUS (IIapHKa B
AKHUJKOCTH, MOJEIHN 3JIEKTPUUECKOr0 aBTOMOOUIIS U TakK Jajee).
OrmpeneneHne CpeaHEl CKOPOCTH CKOJBXEHUS Opycka WIn
mIapvKa MO HAKJIOHHOW IUIOocKocTH. OmpeneneHue INUIOTHOCTH
TBEpAOro Tena. OMNbITB, JEMOHCTPUPYIOLIUME 3aBHCUMOCTH
pacTspkeHus (nedopMaii) Npy>KUHbI OT MPHIIOKEHHON CHIIBI.
OnbIThl, AEMOHCTPUPYIOUIUME 3aBUCHUMOCTb CUJIBI TPEHUS
CKOJIBKEHHUSI OT Beca Tela M XapakKTepa CONMPHKACAIOIIUXCSA
MOBEPXHOCTEN

3.11

dusnueckue SBICHUSA B IMPUPOAEC: IPUMEPBHl JBHKEHHUS C
Pa3JIMYHBIMU CKOPOCTSIMH B JKMBOM M HEXHUBOH IPUPOIE,
JEHCTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHnuyeckue YCTPOﬁCTBaI AUHAMOMCTpP, MOAIIUITHUKN

TABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEH 1 TA30B




4.1

JaBnenue TBEpmoro Tena. CrmocoObl  yMEHBIIEHUS |
yBEJIMYEHUS 1aBIICHUS

4.2

JlaBnenue rasza. 3aBHCHUMOCTh JaBlieHHS raza oOT o00bEMa,
TEMIEPATYPhI

4.3

[lepenava naBieHust TBEPABIMU TEIAMU, KUIKOCTIMU U Ta3aMHu.
3akoH Ilackana. [THeBMaTHUeCKre MaIlIMHEI

4.4

3aBUCHUMOCTD JaBIIEHUS JKUIKOCTH oT TJTyOUHBI.
I'mapocratuyeckuii  mapagokc. CooOmIaroIIMecss  COCYIBI.
['mapaBnuyueckre MEXaHU3MBI

4.5

Atmocdepa 3emmum u  armochepHoe agasineHue. [IpuumHBI
CYIISCTBOBAHMS ~ BO3AYIIHOW  oOomouku  3emuu.  OmnbIT
Toppuuennmu. 3aBHCHMOCTH  aTMOC(EPHOTO  JABJICHUS OT
BBICOTHI HaJl YPOBHEM MOPS

4.6

N3mepenne  armocdepHoro  maBneHus.  [Ipubopsl s
M3MepeHust aTMOC(HEPHOTO JaBJICHUS

4.7

JlelicTBue XUIKOCTM M Tra3a Ha IOrPYKEHHOE B HUX TEJO.
BrrtankuBatonias (apxumMeioBa) cuiia. 3aKoH Apxumena

4.8

[InaBanue ten. Bo3nyxomnnasanue

4.9

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCHUMOCTH Beca Telda B BOJE OT 00bEMa
NOTPYKEHHOW B JKMAKOCTh dacTtu Tena. Omnpenenenue
BBITAJIKMBAIOIIEH CHJIBI, NEUCTBYIOLIEW Ha TEJO, MOTPYXKEHHOE
B KUAKOCTb. [IpoBEepKa HE3aBUCUMOCTH BBITAIIKUBAIOLIEH CHJIBL,
JIEUCTBYIOIEH Ha TEJIO B >KHJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIIME 3aBHUCHUMOCTb  BBITAJIKUBAIOLIEH  CHJIBI,
JeCTBYIOIIEH Ha TENO B )KUJIKOCTH, OT 00bEMa NOrpyXKEHHOHN B
KHUJAKOCTh 4YacTU TeJa U OT IUIOTHOCTH  KUIKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYHPOBAHHUE JIOAKU U
OIpeziesIeHUE €€ rpy30M0AbEMHOCTH

4.10

dusznueckue SBICHUS B npupoac: BJIUAHHUC aTMOC(i)epHOFO
JIaBIICHUS Ha KUBOM OpTraHu3M, IIaBaAHUC pBI6

411

TexHuueckue YCTPOWCTBA: cooO1maronuecs COCYIBI,
YCTPOMCTBO BOAONPOBOJIA, THAPABIMUYECKUN MPECC, MAHOMETP,
OGapomeTp, BICOTOMED, TTOPITHEBOM HACOC, APEOMETP

PABOTA, MOITHOCTDB, OHEPT U

5.1 Mexanunueckasi pabota

5.2 MexaHuueckas MOIIHOCTb

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

5.4 [IpumeHeHMe paBUiIa paBHOBECHS pblyara K OJIOKy

9.5 «3o710T0€ TpaBwiao» MexaHuku. Koadduuuent monesnoro




neiictBus MexaHu3MmoB. IIpocTble MexaHH3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHimanbHast 3HEPTUM TeJa, MOJHATOTO Hall 3eMIIEH
5.7 Kunerndeckas sneprust
5.8 [lonnass MexaHudeckas SHEprus. 3aKOH M3MEHEHUS W
' COXpaHEHUsI MEXaHUYECKON IHEPrun
[IpakTuueckue pabOTHI:
#H##Par###Onpeneneaue  pabOTBl  CHJIBI  TPEHUS  TIPH
5.9 PaBHOMEpPHOM  JIBDKEHMM  Te€la 1O  TOPU3OHTAJIbHON
' noBepxHocTu. MccnenoBanue yclOBUM paBHOBECHS pblyara.
Nsmepenne KIIJl HakIOHHOW IUIOCKOCTH. M3ydeHue 3akoHa
COXPAaHEHUS MEXaHUUYECKOM 3HEepTrun
5.10 @u3nyYecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEIIOBEKA
TexHuueckue YCTPOWCTBA: pelyar, MOJIBH>KHBIN 51
5.11 HETIOJBVKHBIM  OJIOKM, HAKJIOHHASA IIJIOCKOCTh, IIPOCTHIE
MEXaHU3MBbI B OBITY
8 KIIACC
Kon Kon
IIpoBepsiemblie 3JIeMeHTHI CO/IeP:KAHUS
pasjena  3JeMeHTa
TETUUIOBBIE ABJIEHUA
OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu
6.1 CcTpoeHHs BemecTBa. Macca u pasmepbl MoJieKyl. OTMBITHL,
' MOJITBEP K IAI0IIME OCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKHHETHYECKON TEOPHH
6.2 Mopenu TBEPAOTO, KUIKOTO U Ta3000pa3HOTO COCTOSHHM
' BenlecTBa. Kpucrannuueckue u amopgHble Tena
6.3 OObsicHEHHE CBOWCTB ra3oB, XKMJIKOCTEH W TBEPABIX TeNl Ha
' OCHOBE II0JIOKEHUIN MOJIEKYJIIPHOKUHETUUECKON TEOPUH
6 6.4 CMaunBaHue U KalWUISPHBIE SIBICHUS
6.5 TemnoBoe pacupeHue U CKaTHe
6.6 Temmneparypa. CBsA3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO
' JIBUKEHUS YaCTHUL]
6.7 Buytpennss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH
' SHEPIHUU: TeIIonepeaaya U CoBepIeHre padoThl
6.8 Bunelr  temnonepepauu:  TEIUIONPOBOAHOCTh,  KOHBEKIIHA,
U3ITy4YeHUE
6.9 KonuuecTBo TemnoThl. Y aenpHas TEMIOEMKOCTb BELIECTBA




6.10

TennooOMeH M TEIIOBOE paBHOBECHE. YPaBHEHHE TEIUIOBOTO
Oananca

6.11

IInaBnenne wu OTBEPACBAHUC KPHUCTANIMYECKUX BCHICCTB.
YILCJ'IBHEUI TCILJIOTA ITJIABJICHUA

6.12

[TapooOpa3oBanue u koHaeHcarus. Mcnapenwe. Kumnenwue.
VY aenvHas TEeIioTa napooOpa3zoBaHHUsl. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS] OT aTMOC(HEPHOTO JaBICHHUS

6.13

BaaxnocTts BO3ayXa

6.14

9Hepm;1 TOILJINBA. YI[CJ'II)HaH TEIIJI0OTa CropaHus

6.15

[Tpunnuner padotel TermmoBeix asurateneit KIIJ[ TemmoBoro
nBurarens. TeruioBble ABUTaTeNM M 3alllUTa OKpYKarolen
cpenbl

6.16

3aKOH COXpaHEHUs U IPEBPALICHHUS 3HEPIMM B TEIIOBBIX
mpoueccax

6.17

[IpakTuyeckune paboOTHI:

H#H#HPar#H##ONBITEL 10 OOHapyXEHHIO  JCHCTBUS  CUII
MOJIEKYJISIPHOTO MPUTSKEHHUS.

H#AH#Par#H##OnbITHL 110 BBIPAIMBAHUIO KPUCTAJJIOB IIOBApEHHOU
COJIM WX caxapa.

HA#Par#H##ONbITHL 0 HAONIOJCHUIO TEIJIOBOTO PACIIUPEHUS
ra3os, KMJKOCTEN U TBEPABIX TEIl.

#HH#Par###Onpenenenue  aBiIeHUs BO3Ayxa B OaJloHe
HINPULIA.

HAHPar#H#ONbITH, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD JaBJICHUS
BO3/lyXa OT €ro 00bEMa U HarpeBaHUs WK OXJIaKICHHUS.
##Par#H#11poBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JIJTUHBI
CTOJOMKAa JKUJAKOCTM B TEPMOMETPUYECKOM TpyOke OT
TEMIIEPATYPHI.

H#H#Par###HabmoneHre U3MEeHeHUs] BHYTPEHHEH SHepruu teia
B pe3yJibTaTe TeIIonepeiau U paboThl BHEITHUX CHJI.
###Par### ccnenoBanue  ABJICHHMS — TEIUIOOOMEHa  TIpH
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#HH##Par###OnpeneneHue KOIWYECTBA TEIIOTHI, IMOJTYYEHHOTO
BOJIOM TpU TEIJIOOOMEHE C HarperbiIM MEeTaJUIMYECKUM
LWIMHIPOM.

H##HPar##Onpenenenue yaeapHON TENIO0EMKOCTH BEIIECTBA.
H##HPar#H#ccnenoBanue nporecca UCIapeHus.
H##HPar##0OnpeneneHue OTHOCUTENBHON BIAKHOCTH BO3IyXa.
H##HPar#H#Onpenenenne yaeapHOM TENIOTHI IUIABICHUS JIbJA.

6.18

dusnueckue SIBICHUS B IPUPOJIC: MOBEPXHOCTHOE HATSKCHUE U
KalmWJUIAPHBIC SABJICHUSA B IMPUPOJAC, KPUCTAIbBI B IIPHPOAC,
nznydenne CoJjHIA, 3aMep3aHre BOIOEMOB, MOPCKUE OpH3HI;




0o0pa3oBaHUE POCHI, TyMaHa, WHEs, CHera.

6.19

Texnuueckue yCTpOICTBA: KaIUJUISIPBI, IPUMEPBI
MCIOJIb30BaHUsl KPUCTAIIIOB, KUJAKOCTHBINH TEPMOMETp, AATUUK
TEMIEpaTypbl, TEPMOC, CHUCTEMa  OTOIUICHHUS  JIOMOB,
TUTPOMETpPBI, TICUXPOMETP, MapoBas TypOWHa, JBUraTellb
BHYTPEHHETO CrOpaHusi.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpu3anus Tel. J[Ba poja 3JeKTpHUECKHX 3apsiioB
B3aumoneiictBue  3apsokeHHBIX — Ten.  3akoH  Kynmona
7.2 (3aBUCUMOCTb CHJIBI B3aUMOJCMCTBUS 3apsSOKEHHBIX TEJI OT
BEJIMYMHBI 3apsJI0B U PACCTOSHUS MEXY TEIaMH)
Onekrpuueckoe nosie. Hanpssk€HHOCTD AJIEKTPUYECKOrO MOJIS.
7.3 [IpyHuMn  cyneprno3uuuMy  3JIEKTPUYECKUX  moyied  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn JIEKTPUYECKUX 3apsAI0B. DneMeHTapHbIN
1.4 anektpuyeckuil 3apsia. CrpoeHue aroma. IIlpoBonHuku u
JUDIIEKTPUKH
7.5 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
76 DNeKTpUUECKU TOK. VYenosus CYLLIECTBOBAHUSA
' AIIEKTPUYECKOTO TOKA. ICTOUYHHKYU MOCTOSITHHOTO TOKa
77 JlelicTBUSL BIIEKTPUYECKOTO TOKa (TEMJIOBOE, XHUMHYECKOE,
' MarHuTHOE). DJIEKTPUUECKUH TOK B )KUAKOCTSAX U raszax
7.8 Onexkrpuueckas nemnb. Cua Toka. JNEeKTPUYECKOE HAIPSDKEHNE
79 ConpoTuBieHre TNPOBOJHUKA. YIEIBHOE  CONPOTHBIICHHE
' BEILECTBA
7.10 3akoH OMa aJ1s1 ydacTKa Lenu
7.11 ITocnenoBarenbHOE U apalIEIbHOE COEIUHEHUE IPOBOIHUKOB
712 PaboTa U MOLIHOCTBH 3JEKTPUYECKOTO ToKa. 3akoH Jxoyms —
' Jlenua
713 DJeKTpuvecKrue Henu U MOTPeOUTeNn HEKTPUIECKON IHEPTUN
' B ObITYy. KOpoTKO€e 3aMbikaHMe
714 ITocrossHHBIE ~ MarHuThl.  B3auMopelcTBHE  MOCTOSHHBIX
' MarHuTOB
715 MaruutHoe nosie. MarautHoe noje 3eMJIM U €ro 3HaYeHUe AJIs
' JKU3HHU Ha 3emiie
716 Oneir Opcrena. MarHuTHOe TOJE IJIEKTPUUECKOTO TOKA.
' IIpMeHeHNE AIEKTPOMAarHuTOB B TEXHUKE
JleiicTBE MarHUTHOTO IIOJII HAa NPOBOJAHUK C TOKOM.
717 ONeKTpoJABUTaTeab  IOCTOSHHOTO  Toka. Mcmonb3oBaHue

AJIEKTPOJBUIaTENIe B TEXHHMYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe




7.18

OnbiTel @apanes. SBiIeHHE JJIEKTPOMArHUTHOW HMHAYKIWH.
[IpaBuio Jlenna

7.19

OnektporeHeparop. CrmocoObl MOTYyYEHUS  AJIEKTPUIECCKOM
SHEPruM. DJEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHHMKAX
SHEPTUU

7.20

[TpakTyeckue paboOTHI:

OnbITHl IO HAOTIOACHUIO JCKTPU3ALUH TEJI WHAYKIHEH U TpU
COIPUKOCHOBEHUH.

HccenenoBanue AeCTBUSA 3JEKTPUYECKOTO OIS HA IIPOBOJHUKH
U IUDJIEKTPUKH.

COopka 1 mpoBepka padOThI TCKTPHUECKOHN e TOCTOSIHHOTO
TOKa.

M3MmepeHue U peryJInpoBaHHUe CUIIbI TOKA.

W3mepeHue U peryJinpoBaHue HaIllPsHKEHHUS.

HccnenoBanue 3aBUCHUMOCTH CWJIBI TOKa, MIYLIEro Yepe3
pPE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOpAa W HANpsHKEHUS Ha
pe3ucrope.

OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh 3JEKTPHUUECKOIO
CONPOTUBJIEHUS MPOBOAHMKA OT €ro JUIMHBL, IUIOLIAJU
IIONIEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CJIOKEHHUS HapsHKEHU N pu
MIOCJIEZI0BATENbHOM COEIUHEHUH ABYX pe3uctopos. IIposepka
IpaBWwia JUisl CWJIbl TOKAa IpPU NapauIEJIbHOM COEAVHEHHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKa,
uaymero  4epes  pesuctop.  OmpeneneHne  MOILIHOCTU
JNIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3HUCTOpE.
HccnenoBanue 3aBUCHMOCTH  CWIIBI TOKA, MJIYIIETO 4epes
JaMIIOYKy, OT HampspbkeHuss Ha Heil. Omnpenenenue KIIJ]
Harpesatend. lccnenoBaHne MarHUTHOTO — B3aUMOJEHCTBUS
IIOCTOSIHHBIX ~ MarHUToOB.  V3ydeHWe  MarHuTHOro  IoJs
MOCTOSIHHBIX MAarHuTOB NPU HUX OOBEIUHEHHWU U pa3feiCHHH.
HccnenoBanue NeNUCTBUS IEKTPUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OIBITbl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI
B3aMMOJICHCTBUS KaTYIIKH C TOKOM M MarHUTa OT CHUJIbI TOKa U
HalpaBJI€HUs TOKa B  Karymke. [3ydeHue  nelcTBHS
MarHMTHOTO I0JI Ha MPOBOJIHUK ¢ TOKOM. KoHcTpynpoBanue u
uzyueHue pabotbl osnekTpoxasurarens. M3mepenune KII/]
AJIEKTPOJIBUTaTENbHON YCTaHOBKH. OIBITHI 110 HCCIEI0BAHUIO
ABJIGHUS  DJIEKTPOMAarHUTHOM  MHIYKIUHU:  HUCCIEJOBaHME
W3MEHEHUH 3HAaYEHMsI U HAIIPABJICHUS UHAYKLIIHOHHOIO TOKa

7.21

duznueckue SBICHUS B MPUPOJE: IIEKTPUUECKUE SIBJICHUS B
atMocdepe, DJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MarHUTHOE
nosie 3emun, Apeid TIMOI0COB, POIb MArHUTHOTO TIOJIS JUTst




KU3HHU Ha 3CMJ'IG, IOJIAPHOEC CUAHUC

1.22

TexHuYeckne  yCTPOMCTBA:  DJEKTPOCKOI,  aMIepMeTp,
BOJILTMETP, PpPEOCTaT, CUETUYUK DICKTPUYCCKOH HIHEPIHH,
AIIEKTPOOCBETUTEIILHBIC npuoOpHI, HarpeBaTeIbHbIC
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKHE
PEeIOXPaHUTENH, AIIEKTPOMATrHUT, AJIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKA, TEHEePaTOp MOCTOSTHHOTO TOKA

9 KIIACC
Kon
Kox snementa [TpoBepsieMbIe AIEMEHTHI COACPIKAHUS
paszznena
MEXAHUWYECKUE SBJIEHUA

8.1 Mexanuueckoe nBwKeHue. MarepuanpHas Touka. Cucrema
oTcuéra

8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO TBUKECHUS

8.3 PaBHOMepHOE PSAMOIHHEWHOE IB)KEHUE
#i##Par###HepaBHOMEpHOE MPSMOJIMHENHOE JIBUKEHUE.

8.4 CpenHsisi ¥ MTrHOBEHHasl CKOPOCTh Tejla MPU HEPABHOMEPHOM
JIBUKCHUH

8.5 Yckopenue. PaBHOYCKOPEHHOE MPSIMOIIMHENHOE IBUKEHHE

8.6 #H#Par###CBooOonHoe magenue. OneITel Ianunes
###Par###PaBHOMepHOE NBIKEHUE TIO OKpYKHOCTH. [lepuon u

8.7 yactota oOpameHus. JluHelilHas W  yrioBas CKOPOCTH.
LleHTpOocTpeMUTENbHOE YCKOPEHHE

8 8.8 [lepsriii 3akoH HeloToHa

8.9 Bropoii 3akon Herotona

8.10 Tperuii 3akon HeroToHa

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

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHMA: cuiaa TPEHHUSI CKOJBXKEHHS, CHUIIa
TPEHHUSI TIOKOS, IPYTHe BUJIbI TPEHUS

8.14 #H##Par###Cuna TSHKECTM W 3aKOH BCEMHPHOTO TATOTEHUSI.
YckopeHnne cBOOOTHOTO TaICHUS

8.15 JBrxenne turaner BOkpyr CosHma. IlepBas kocmumueckas
ckopocTb. HeBecoMOCTh 1 Iieperpysku

8.16 PaBHOBecue marepuabHON TOUKU. AOCOIIOTHO TBEPJOE TEJIO

8.17 ###Par###PaBHOBecue TBEPAOrO Tella C 3aKPEIIEHHON OChIO

BpaieHusi. MoMeHT cuibl. LleHTp TsokecTn




8.18

Nmnynbe Tena. U3menenne nmnynbca. UMmynbe cuiibl

8.19

3aKoH COXpPaHCHUA UMITYJIbCAa

8.20

#HHPar###PeakTHBHOE IBUKEHNE

8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22

Pabora cun TspKecTH, ynpyroctH, TpeHusa. CBs3b SHEPruMl H
paboThl

8.23

[ToTennuanpHas SHEPrHs TeNa, MOAHATOTO HaJ MOBEPXHOCTHIO
3eMiin

8.24

[ToTenuuanpHas SHEPTUS CKATON MPY>KUHbI

8.25

#H##Par###Kunernueckass sHeprus. TeopemMa O KHHETHYECKOM
SHEPIrUn

8.26

H#AH#Par###3akoH coOXpaHeHUsT MEXaHUYECKOM SHEepPrun

8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpegHel CKOPOCTH CKOJBKEHHUS Opycka WM
JBYDKEHUS IIapHKa MO HAKJIOHHOM miockocT. OrpeneneHue
YCKOpPEHHUsl Tejla HpU PABHOYCKOPEHHOM JBMXKEHHM 11O
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH IYTH  OT  BPEMEHH  IIPH
PaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUIIOTE3BI: €CIM NPU PABHOYCKOPEHHOM IBIKEHUH
0e3 HayaJlbHOW CKOPOCTH NMYTH OTHOCSTCA KakK pPsAJ HEUETHBIX
qucel, TO  COOTBETCTBYIOUIME  IPOMEXKYTKM  BpPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJITbI TPEHUS CKOJIBKEHHSI OT CHIIbI
HOopManibHOTO AaBiieHus. OnpeneneHue koddduuueHTa TpeHus
CKOJIb)KCHUSI. Omnpenenenne KECTKOCTH TPYKUAHBI.
Onpenenenue paboThl CWJIBI TPEHHUS TPU PABHOMEPHOM
JIBIDKEHUM  Tela MO0  TOPU3OHTAIBHOW  MOBEPXHOCTH.
Onpenenenue paboTbl CHIIBI YIPYTOCTH IPU MOABEME Tpy3a C
UCIOJIb30BAHNEM HEMOJIBUKHOTO U IIOJIBHYKHOTO OJIOKOB

8.28

dusznueckue SABJICHUS B npupoac: IMPUIIMBBEL W  OTJIUBEI,
JABHXKCHUEC TIJIAHET ConHeuHou CUCTCMBbI, pCAKTHUBHOC NBUKCHUC
JKUBBIX OpTaHHU3MOB

8.29

Texuudeckue YCTpOﬁCTBa: CIIMAOMCTP, HATYHUKU TIIOJIOKCHMU,
pacCTodAHnA U YCKOPCHUS, pAKCThI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHIKCHHC. OcHOBHBIC XapaKTCPUCTUKHN

91 KoJIeOaHU: TIepUO/I, YacTOTa, aMILIUTYIa

9.2 MareMaTnueckuii ¥ IPYKUHHBIM MasaTHUKU. IIpeBpaienue
' SHEPIruu Mpu KoaeOaTeIbHOM JIBIKEHUH

9.3 3aryxatomue Konebanus. Beinyxnennsie konebanus. Pesonanc




9.4

Mexanngeckne BoOJHEL CBOMCTBA MEXaHWYECKHMX  BOJIH.
[IpononpHBIC M TIOTIEpEeYHbIC BOJHBI. JIJIMHA BOJHBI U CKOPOCTH
e€ pacnpocTpaHeHus. MexaHUYeCcKHe BOJHBI B TBEPIAOM TelIe,
CeMCMHMYECKHE BOJIHEI

9.5

3ByK. [ pOoMKOCTb 1 BbICOTa 3ByKa. OTpakeHHE 3ByKa

9.6

NudpasByk u ynpTpa3Byk

9.7

[TpakTrueckue paboThI:

Omnpenenenne 4acTOTHI U MIEPHO/IA KOJIEOaHNH MaTeMaTHYECKOTO
MasiTHHUKA.

OmnpeneneHue 4acToThl M TEpUOJA KOJEOaHWW MPYKHUHHOTO
MasiTHUKA

HccnenoBanue 3aBUCHMOCTH nepuozaa KoseOaHuH
MOJBEIICHHOTO K HHUTHU Tpy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH Iepuoja KoJeOaHWH MPYKMHHOTO MAasTHUKA OT
Mmaccel Tpy3a. [IpoBepka He3aBUCHMOCTH NepHoOAa KojeOaHWi
rpy3a, HMOJBEUICHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHsl. I3Mepenue yckopeHust cBOOOIHOTO MaIeHUs

9.8

@dusnyeckue ABJICHUSA B INPUPOJE: BOCHPHUATHE 3BYKOB
JKUBOTHBIMH, 3EMJIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMHU,
3X0

9.9

TexHuueckue ycTpolcTBa: 3X0JI0T, UCIIOJIB30BAaHHUE YIIbTPa3ByKa
B OBITY U TEXHHKE

SJIEKTPOMATHUTHOE ITT1OJIE U JIEKTPOMATHUTHBIE BOJIHBI

101 DJNEeKTPOMAarHUTHOE  TOJIe.  DJEKTPOMAarHUTHBIE  BOJIHEI.
' CBoiicTBa dIIEKTPOMArHUTHBIX BOJTH
10.2 [kana 31eKTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas mpupoja ceera. CkopocTs cBeta. BoHoOBBIE
' CBOICTBa cBeTa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOWMCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOHMIIBHOTO Tese(hoHa
10.5 dusnyueckue SBICHUS B TPHUPOJE: OUOIOTHYECKOE JCHCTBHE
' BUJIMMOTO, YIBTPa(UOIETOBOTO U PEHTI€HOBCKOTO U3Ty4EeHU I
10.6 TexHuueckue yCTpoWCTBA: MCIIOJIB30BAaHHE 3JIEKTPOMArHUTHBIX
' BOJIH JIJIS1 COTOBOM CBA3H
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cBeta
1 11.2 [IpsimonuHEitHOE pacpocTpaHEHHUE CBETa
11.3 Otpaxenue cBeta. [110ckoe 3epkano. 3aKOH OTpaKeHHsI CBETa
114 [Ipenomnenue cBeta. 3akoH mnpenomieHus cBeta. [lomHoe
' BHYTPCHHEE OTPAKCHUE CBETA




115 JIunza. Xop my4el B IMH3€E
11.6 Onrtuueckas cucrema QoTtoarimapara, MUKPOCKOIIA U TeJIECKOIa
117 I'maz  kak  omnTuyeckas — cucreMa.  biau3opykoctb U
' JAJIbHO30PKOCTh
118 Paznoxxenue Oemoro cBera B coekTp. Ombitel HproToHa.
' CrnosxeHue crieKTpajbHBIX IBETOB. Jlucnepcus cBera
[IpakTuueckue pabOTHI:
#H##Par###lccnenoBanie  3aBUCMMOCTH  yIjla  OTPaKCHUS
CBETOBOIO JIy4a OT YIJia MaJeHHUs.
##H#Par###113ydeHne XxapakTepuCTHK U300paKeHUs MpenMeTa B
IIJIOCKOM 3€pKaJie.
###Par###llccnenoBanne  3aBUCHUMOCTH  yIJla  IPEJIOMIICHHUS
CBETOBOI'O JIy4a OT Yyrja MaJeHHs Ha TpaHHIEe «BO3AYX —
11.9 CTEKJIO».
###Par## lonyyenre n3o0pakeHUH ¢ MOMOIIBIO COOMparoIen
JTUH3BI.
###Par###Onpenenenue GOKYCHOTO PACCTOSIHUS M ONTHYECKON
CHJIBI COOMpATOIIEH TNH3HI.
H##H#Par###OMnbITH 10 pa3iI0kKEHUIO OETIOT0 CBETA B CIIEKT.
#H##Par###ONbITEL 10 BOCHPUATHIO LIBETA IMPEIMETOB NPU HUX
HaOJIIOCHNH Yepe3 IIBETOBHBIC (PUIIBTPHI
®dusnueckue siBeHUs B mpupoje: 3atMmenus Connna u JIyHBI,
11.10 [BETa TeJ, ONTHYECKHE sBIeHUs B atmocdepe (1BeT HeOa,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue ycTpoilcTBa: OUYKH, IEpHCKol, QoToanmnapar,
' ONTUYECKHE CBETOBO/IbI
KBAHTOBBGIE ABJIEHUA
121 OmnwiTel Peszepdopaa u miaHetapHas MoAens aTtoma. Monemnb
' aroma bopa
12.2 Hcnyckanne ©  TOTJOHIEHWE CcBeTa aToMoM. KBaHTHL
' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Anb(da, 6eTa- 1 raMmMa-u3nydeHus
12.4 Ctpoenue aToMHOTO sipa. HykimoHHas Moiens aTOMHOTO sijipa.
12 ' HW3oTorbr
125 PanuoakTuBHBIe TipeBparienus. [lepuoa momypacmana aTOMHBIX
' saep
126 SnepHble peakiuu. 3aKOHBI COXpaHEHHs 3apsSIOBOTO U
' MacCOBOTO YHCEI
12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U YHEPTUU
128 Peakuuu cunresa u nenenus saep. Mcrounnku sHeprun ConHia
' 1 3BE311




Snepnas sHepreTuka. JleiicTBHE paJlOaKTUBHBIX U3JIYYEHU HA

12.9
YKUBBIE OpPraHU3MBI
[IpakTryeckue paboTHI:
HabmntoaeHne crijionHbIX ¥ IMHEHYAThIX CIIEKTPOB U3ITyYEHHUS.
12.10 HccnenoBanue TPEKOB: MW3MEPEHHE DSHEPIHMH  YaCTHUIIBITIO
TOPMO3HOMY IyTH (110 (hoTOoTpadusiM).
W3mepenune paanoakTUBHOTO (poHa
dusnueckue SIBIICHUS B IIpUPOAE: €CTECTBEHHBIN
12.11 panuMoOaKTUBHBIA (OH, KOCMHYECKHE JY4H, pPaTHOaKTHBHOE
' U3JIy4E€HUE MPUPOJHBIX MHHEPAJIOB, JEHCTBUE PATUOAKTUBHBIX
M3JIy4CHUH Ha OPraHU3M 4eJIOBEKa
12.12 TexHudeckue YCTpPOWCTBA: CIIEKTPOCKOI, WHIUBUYAJIbHBIN

A03UMCETpP, KaMEpa Bunscona




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

Kon
NpoBepsieMOro
TpeOOBaHMS

IIpoBepsiemble TpeGOBaHUS K PeAMETHBIM pe3y/jbTaTaM 0a30BOro
YPOBHSI OCBOE€HHUSI OCHOBHOI1 00pa30BaTe/IbHOM POrPaMMbl OCHOBHOT'O
o0u1ero oopazoBanus Ha ocHoBe PI'OC

[lonumanue ponu GU3MKK B HAYYHOH KapTUHE MHUpPaA; CHOPMHUPOBAHHOCTH
0a30BbIX MPEJICTABICHUI O 3aKOHOMEPHOW CBSI3M M TO3HABAEMOCTH
ABIICHUA  TPUPOABI, O  pONM  OKCIepuMeHTa B  (usumke, O
cucreMooOpasyromeil ponu (U3MKM B PA3BUTUU ECTECTBEHHBIX HayK,
TEXHUKUA M TEXHOJOTHH, 00 IBOMIONUHN (PU3MYECKUX 3HAHWN M UX POJI B
LIEJIOCTHOW €CTECTBEHHOHAYYHOW KapTHMHE MHUpA, O BKJIAJAE POCCUUCKUX
3apyOexKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE HAYKU, OOBSICHEHHE MPOILIECCOB
OKPY’KaroIlIero MUPa, Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHUSA O BHMJAX MaTrepuu (BELIECTBO M IOJE), O JBUKEHHUU KakK Crocode
CYIIECTBOBaHUS MaTepuH, 00 AaTOMHO-MOJICKYJSPHOM TEOpUH CTPOCHHS
BEIIECTBA, O (PM3UYECKOM CYLIHOCTH SIBICHUH NPHUPOAbI (MEXaHUUYECKHX,
TEIUIOBBIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3IN4aTh SBJICHUS
[0 ONMCAaHUIO HX XapaKTEPHBIX CBOMNCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (pU3MYecKoe sBJIEHHE; YMEHHME paclo3HaBaTh
MPOSABJIEHUE M3YYEHHBIX (PU3MUECKUX SBJICHUH B OKpY)KAIOLIEM MHpE,
BBIJIENISAS UX CYLIECTBEHHBIE CBOMCTBA (IIPU3HAKU)

Bnanenne ocCHOBaMH MOHSTHITHOTO arrmapara U CHMBOJIMYCCKOI'O SA3bIKa
(I)I/I3I/IKI/I U HCIIOJIB30BAaHUC HX IJId PCHICHUA y‘Ie6HBIX 3aaa4;, YMCHHC
XapaKTCPU30BaATh CBOMCTBa TCII, (l)I/I3I/I‘IeCKI/Ie SABJICHUSA W TIIPOLCCCHI,
HCIIOJIb3YA (I)YH,I[aMCHTaJ'H)HBIe " OMIIMPUYICCKHUEC 3aKOHBI

YMeHHue ONHUCHIBaTh HN3YUYCHHBIC CBOIMCTBA Te€l H (I)I/ISI/I"IeCKI/IC SABJICHUA,
HCIIOJIb3YA (I)I/I3I/I‘leCKI/Ie BCIIMYHUHBI

Brnagenue ocHoBaMH METOAOB Hay4YHOTO MO3HAHHS C YYETOM COOIIOICHUS
npaBuj1 6€30MacHOTo TpyAa: HabMoAeHHe (PU3NUECKUX SBIICHUMN:

YMEHHE CaMOCTOSTEIBHO COOMpPATh SKCICPUMECHTAIBHYIO YCTAaHOBKY U3
JAHHOTO Habopa 00OpYMOBaHMS MO WHCTPYKIIMH, ONMHUCHIBATH XOJ OIbITA U
3aMMChIBaTh €r0 Pe3yNbTaThl, GOPMYIUPOBATH BHIBObI;

MPOBEJICHUE TMPSAMBIX W KOCBEHHBIX H3MEpPeHHH (U3MUYECKUX BEIHYUH:
YMEHHE  TUIAHUPOBAaTh  HM3MEPEHHs,  CaMOCTOATEIbHO  CcOOHMpaTh
OKCIIEPUMEHTANIbHYI0 YCTAaHOBKY IO HWHCTPYKIIUHU, BBIYUCIATH 3HAUCHUE
BEITMYMHBI ¥ aHATTU3UPOBAThH MOJIYYEHHBIE PE3YIbTATHI C YUETOM 3a/aHHOMN
MOTPEIIHOCTH PE3YIbTaTOB H3MEPEHUI;

IIPOBCACHUC HECIIOKHBIX SKCIICPUMCHTAJIbHBIX HCCHG}IOB&HI/Iﬁ;
CaMOCTOSITENTFHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTaHOBKY W MPOBOIUTH
WCCIIC/IOBAaHUE 110 WHCTPYKIWHU, MPEACTABISATh MOJYYCHHBIE 3aBUCHMOCTH




(bU3MYECKUX BETWYMH B BHjae TaOmuIl © rpaduKOB, YYUTHIBATH
MOTPENTHOCTH, JIeIaTh BBIBOBI 110 PE3yJIbTaTaM UCCIIETOBAHHMS

[Tonnmanue xapakTepHBIX CBONCTB (PM3MUYECKUX MoJenel (MaTepuaabHas
TOUYKa, aOCOIIOTHO TBEPAOE TEJO, MOJIEIH CTPOCHHUS Ta30B, KUAKOCTEH U
TBEPABIX TEJ, IUIAHETApHAasi MOJENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOI'O
A1pa) U yMEHUE IPUMEHATH UX JJIs1 00bACHEHHS (PU3MUECKUX TPOIIECCOB

YMmeHnue o0bACHATh (PU3NUYECKUE MPOLECCH U CBOIMCTBA TEJ, B TOM YUCIE U
B KOHTEKCTE CHUTyalHdl IPAKTUKO-OPUEHTUPOBAHHOIO Xapakrepa, B
YaCTHOCTH, BBIABJIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU n CTPOUTDH
OOBSICHEHHE C ONMOPOW HAa HW3YYCHHBIE CBOWCTBA (DU3MUYECKHUX SIBICHUU,
(u3nUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJICTTH

YMmenue pemate pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCHIOJIB3YS
3aKOHBI U (pOpMyJIbI, CBA3BIBAIOIIME (DPU3UYECKHE BEJIMYMHBI, B YACTHOCTH,
3alMChIBaTh KPAaTKOE YCJIOBUE 3a/1ayd, BBIABJISTH HEJNOCTAIOLIUE JaHHbIC,
BbIOMpPAaTh 3aKOHBI U (GOpPMYyNbl, HEoOXOoAMMBIE s €€ pelleHus,
UCIIOJIb30BaTh CIPABOYHBIC JaHHbIC, IPOBOJUTH Pacu€Tbl U OLEHUBATh
PEaTMCTUYHOCTh MOTYYCHHOTO 3HAYCHUsI (M3MUECKON BEIWYMHBI, YMEHUE
OTIPENeNIATh PAa3MEPHOCTh (PU3MUYECKOW BEIWYHMHBI, MOJYYCHHOW IpH
peLIeHNH 3a/1a4uu

YMeHHe XapakTepu30BaTh MPUHIIMIIBI IEUCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4HcJlie OBITOBBIX MPUOOPOB, M IMPOMBIIUIEHHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB 0 MX OMMCAHUIO, UCIOJB3YS 3HAHUS O CBOMCTBaX (PU3MUECKUX
SBJICHUH 1 HEOOXOJUMBbIEe (PU3HUECKUE 3aKOHOMEPHOCTH

10

YMeHue Hcnonbp30BaTh 3HAHUS O (PU3NYECKUX SBICHUSX B MOBCEIHEBHOMN
KU3HU s oOecrieueHuss Oe30MacHOCTH MpH OOpamieHuu ¢ OBITOBBIMU
npubopaMu M TEXHHUYECKUMHU YCTPOWCTBAMHU, COXpPAHEHHS 3J0pPOBbI U
COOJIOZICHUSI HOPM DKOJOTMYECKOTO TOBEACHUS B OKpYKAIOIIEH cpene;
MOHMMAaHUE HEOOXOJUMOCTH TPUMEHEHHUS JIOCTYDKCHWU (Qu3uku U
TEXHOJIOTHH JIJIsl paIlMOHATIHFHOTO MTPHUPOIOIOIE30BAHMS

11

OnelT  moucka, mpeoOpa3oBaHUs U MpPEACTaBICHUS  HMHPOpPMAIUU
(¢u3nuecKoro  coiepkKaHMs € MCIOJNb30BaHMEM  UH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTMH; YMEHHE OLIEHHBAaTh JOCTOBEPHOCTh
MOJY4eHHOW  MH(pOpMallMM HA OCHOBE UWMEIOIIUXCA 3HAHWA U
JIOTIOJTHUTEBHBIX MCTOYHHMKOB; YMEHHUE HCIIOJIb30BaTh IPHU BBIOJIHEHUU
y4eOHBIX 3aJaHUi  HAYYHO-TIONYJSIPHYIO  JIUTEpaTypy  (U3UUYECKOro
COJIepKaHus, CIIpaBOYHbIE MaTepuabl, pecypcsl ceTu MHTepHeT; BiageHue
0a30BbIMHM HaBBIKAaMM IpeoOpa3zoBaHus WH(GOpPMAIMK U3 OJHOM 3HAKOBOM
CUCTEMBl B JpPYI'Yyl0; YMEHHE CO3/JaBaTb COOCTBEHHbIE NUCHbMEHHBIE H
YCTHBIE COOOIIEHUS HAa OCHOBE MH(OPMAIINK U3 HECKOJIBKUX HCTOUHUKOB




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

IIpoBepsieMblii 3JIeMEeHT COIepPKAHUSA

Kox
1 MEXAHWYECKUWE ABJIEHWA
11 Mexanundeckoe aBrxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
' JIBUKEHUS
PaBHoMepHOEe U HepaBHOMepHOe nBMxkeHue. Cpeansia ckopoctb. Dopmyna s
1.2 BBIYHMCIICHHS CpeIHeH CKOpPOCTH: V = S/t
PaBHOMEpHOE TPSIMOJIMHEMHOE JBUKEHNE. 3aBUCUMOCTh KOOPIMHATHI TeJla OT BPEMEHHU
B CJIy4a€ paBHOMEPHOI'O NPSMOJIMHENHOTO JBUKCHUS:
1.3 x(f)=x,+vt
I'padukmn 3aBUCHMMOCTH OT BpPEMEHHM JUI TPOSKIIMHM CKOPOCTH, IPOCKIIUU
MEePEMEIICHUS, YT, KOOPAUHATHI IIPU PABHOMEPHOM MPSIMOJIUHEUHOM JIBUKEHUHN
3aBUCHMOCTh KOOPJMHATHI Tejla OT BPEMEHH B CiIydyae pPaBHOYCKOPEHHOTO
MPAMOJIMHENHOTO JIBUKEHUSA:
2
Se(f)=Vo, #f+ay* =
-
DopmyJIbl U1l TPOCKIMHU NIEPEMEILECHHS, TPOCKIUU CKOPOCTH U MPOEKLIMU YCKOPEHUS
MPY PAaBHOYCKOPEHHOM MPSIMOJIUHEMHOM JABUKCHUU:
;2
1.4 .sx(a‘)=vc,x-a‘+ax-3.
U_\'(f) =Up, +4, £,
a. (f)=canst,
UIIL - Ul.‘f‘- =2£1_T.S'x
I'padviky 3aBUCHUMOCTH OT BpEMEHH ISl MPOEKIIMH YCKOPEHUS, MPOEKIIMH CKOPOCTH,
MPOEKIMU TMEPEMELIECHUS, KOOPAWHATHI IPU PABHOYCKOPEHHOM MPSIMOJIMHEWHOM
JBIDKESHUU
CBoOognoe manenue. Dopmynbl, oOmMHCHIBAIOIME CBOOOJHOE TAJACHHE Tela IO
15 BEPTUKAIH (IBUKCHHE Tela BHHU3 WJIM BBEPX OTHOCHTEIHHO IMOBEPXHOCTH 3E€MIIH).
' I'paduiky 3aBUCMIMOCTH OT BPEMEHU JJIsi IPOEKIIUU YCKOPEHHS, TPOSKIIMA CKOPOCTH H
KOOPJMHATHI TPH CBOOOTHOM IMaICHUH TeJa TI0 BEPTUKATH
CKopoCTh PaBHOMEPHOTO IBUKEHHUS TeJa MO OKpYKHOCTH. HanmpaBieHue cKkopocTH.
1.6 ®opmysia 9 BBIYMCIEHUS CKOPOCTH 4Yepe3 pPaAuyC OKPYKHOCTH M TEPUOL

oOparieHus:




LlenTpocTpeMuTteabHOE yecKopeHue. HamnpasiieHre eHTPOCTPEMUTEILHOTO YCKOPCHUSI.
d)opMyJIa JJI BBIYUCIICHUSA YCKOPCHUA:

2
_w
W R
®dopmyna, cBsI3bIBaIOIIAsl IEPUOJT U YACTOTY OOpalCHHUS:
V= 1
T

Macca. ITnorHocts Bemecrsa. @opmyra s BBIYUCIECHUS IIOTHOCTH:

_m

1.7 V
1.8 | Cuna— BekTopHas puzndeckas BennuuHa. CI0XKEeHUE CHIT
1.9 SBnenue nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHna:
1.10 F=m-a
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOPa CHIIbI, IEHCTBYIOIIEH Ha TEJIO
Bzaumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F p I _FI.—Z~2
Tpenne mokos u TpeHue ckoiabxkeHUs. Popmyrna [Uisl BBIYUCICHUS MOAYISL CHIIBI
TPEHUS CKOJIBKECHMSL:
F_=pn-N
1.12 p=H
Hedopmarus tena. Yopyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi aehopmariu
(3akoH ['yka):
1.13 F=k-Al
1.14 | BcemupHoe TAroTeHHe. 3aKOH BCEMUPHOTO TATOTEHUS:




my -,
F=¢g.—1 2

R
Cuta TshxecTH. Y CKOpeHHe CBOOOIHOTO MaeHUsL.

dopmyia 175 BBIYUCICHUS CHITBI TSHKECTH BOIHM3H moBepxHocTr 3emin: F = mg.
JBmxenue manet Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs 1

Heperpy3Ku

1.15

Nwmmynbe Tena — BeKTopHas GU3NYECcKasi BEIMYUHA.
=mi

I/IMHy.]'IBC cucteMsl Ten. I3mMeHeHnne HMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXpaHECHUA UMITYyJIbCa IJIsd 3aMKHYTOﬁ CUCTCMBI TCJI:
D=1+, U, =const

PeakTuBHOE NBUKEHUE

1.17

MexaHnuueckas pa60Ta. d)opMlea JJI BBIYUCIICHUA pa6OTI>I CHJIBI:

A=Fscosn

Mexannueckass MOIHOCTD:

nN=4
r

1.18

Kunernueckas u noreHuuanbHas sHeprus. @opmMyiia a1 BBIYACICHUS] KHHETHYECKON
JHEPIUH:
2
E -m
2

Teopema o knHeTHUECKOU YHEprun. PopmMyrna s BBIYMCICHHUS TOTCHIMAIBHON
SHEPTHH TEJa, MOIHATOIO
HaJ 3eMIE:

E,= mgh

1.19

Mexanuyeckas dDHEprusi:
E=E;.+E p
3aKOH COXpaHEHUsI MEXaHN4YEeCKOH 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHU4YEeCKOMH OHEPTHUU B OTCYTCTBUC CUJI TPCHUA: E = const.
HpeBpameHHe MEXaHU4YeCKOM SHCPTHHU IIPU HAJIIMYUU CUJIBI TPCHUS.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBECHS pblyara:




M +M, +..=0
[ToaBmxHBIN 1 HeTOABWKHBIN O0510Kku. KITJ] mpocThIx MEXaHH3MOB,

n= Anonesnas
AS&TI:E‘IH

1.21

JlaBneHue TBEPAOTO TENA.
(DOpMYJ'Ia JJIs1 BBIYUCJIICHUSA JAaBJICHUA TBépI[OFO TCla.
F
pP= ch
JaBnenue raza. ATMocdepHoe JaBieHuUE.
FI/II[pOCTaTI/ILIeCKOC JAaBJICHUC BHYTPH KUAKOCTHU.
@opMyita 11 BBIYMCIICHUS 1aBJICHHS] BHYTPH KUIAKOCTH:

p=pgh+p_,

1.22

3axoH [lackans. I'mapaBnudeckuil npecc

1.23

3akoH Apxumena. @opmyia Jjisl ONPECTICHUS BBITAIKUBAIOIICH CUJIBI, JEHCTBYIOIIEH
Ha TEJIO, NOTPYKEHHOE B )KUAKOCTh WJIN ra3:

Fam =P8V

Vcaosue minaBanus tena. [InaBanue CYZI0B 1 BO3AYXOILIaBaAHUEC

1.24

Mexannueckue koieOaHMs. AMIUIMTYAa, NMepuoJ M yacTtoTa KosebaHuil. dopmyina,
CBSI3bIBAIOIIAS YACTOTY M MEPUOJT KoeOaHuil:

1.25

MaremMatnueckuii M NOpPYKUHHBIM ~ MasaTHUKH. [IpeBpamieHue sHeprum  Ipu
K0J1e0aTeIbHOM JIBHXKEHUU

1.26

3aryxaromue konebanus. BeinyxeHHble koneOanus. Pezonanc

1.27

MexaHndeckue BOJIHEL HpOI[OJ'II)HI)Ie " IMONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI 1 CKOPOCTH
pacnpocTpaHeHUs BOJIHBI:

L=v-T

1.28

3ByK. ['poMKOCTE M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha TPaHULE JIBYX
cpen. MudpasByk u ynbTpa3Byk

1.29

IIpakmuyeckue pabomul

N3mepenue cpeHeil MIOTHOCTH BELIECTBA; ApXUMETOBON CUJIBL; )KECTKOCTH MPY>KUHBI,
KO3 pHUIMEHTa TPEHUS CKOIbKEHH; paOOThI CHIIBI TPEHUS, CHIIbI YIPYTOCTH; CpeIHEH
CKOpPOCTH JBIDKEHHMsI OpycKa MO HAaKJIOHHOM IIOCKOCTH; YCKOpEHHs Opycka IpH
JBIDKEHUM 10 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Tepuoja  KoJjeOaHMid
MaTeMaTHYECKOTr0 MasiTHUKA; YacTOTHI U MepHoa KOJIeOaHU MPYKMHHOTO MasiTHUKA;




MOMEHTA CHJIBI, JEHCTBYIOIIETO Ha pbIYar; padOThl CHJIBI YIPYTOCTH TIPU IMOABEME
rpy3a ¢ HOMOIIBIO HEMOABMKHOTO 0JIOKA; pabOThI CHIIBI YIIPYTOCTH MPH MObEME TPY3a
C TMIOMOIIIBIO MTOJIBIYKHOTO OJI0KA.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BbEMA MOTPYKEHHOM YacTH Tena
U OT INIOTHOCTH XHUJIKOCTH, HC3aBHUCHUMOCTHU BbITaJIKI/IBaIOH_Ieﬁ CHJIBI OT MacCChl T€JIa,
CHJIbI TPECHHA CKOJIB)KCHHA OT CHJIBI HOPMAJIBHOTI'O OABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CHJIBI YNPYTOCTH, BO3HUKAIOUICH B MpPYXHWHE, OT CTENEHH NePOpMalUU MPYKUHBI;
yCKOpEHUsI OpyCcKa OT yrila HAKJIOHA HANPABISIONIEH; Mmeproa (9acTOThl) KOJICOAHHMA
HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEPHO/AA KOJICOAHUN TMPYKUHHOTO MAasTHUKA OT
Macchl rpy3a M KECTKOCTH NPYKUHBI; HCCICIOBAHUE HE3aBHCUMOCTH TIEpHOJa
KoJIeOaHUH HUTSHOTO MAasTHHKAa OT Macchl rpy3a. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue asnenus 6 npupode. NPUMEPbI JIBIXKEHUS C PA3IMYHBIMU CKOPOCTSIMU B
KUBOM U HEXUBOU NMPUPOAE, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, IPUIIUBBI U
OTJUBBI, JBUXEHHE IUIaHEeT COJIHEYHOH CUCTEMBbI, PEaKTUBHOE JBUKEHHME >KUBBIX

1.30 OpPraHHW3MOB, PBIYAard B TeJIC YEIOBEKa, BIHMSHHC aTMOC(EpPHOro JAaBJICHUS HA KUBOU
OpraHmW3M, IUJJaBaHUE pPbIO, BOCIPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICECHHE,
CEHCMHYECKHE BOJIHBI, IIyHAMH, 9XO
Texnuueckue ycmpoticmea: CHOUIOMETP, JATYWKU TIOJIOKCHHUS, PACCTOSHUS U
YCKOPEHUS, JMHAMOMETD, TOIIIUITHUKH, PAKEThI, PbIUar, MOJIBUKHBIN ¥ HEIOIBUKHBIHI

1.31 | Onoxu, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXAaHU3MBbI B OBITY, COOOIIAIOLIUECS COCY/IbI,
YCTPOMCTBO BOJONPOBO/IA, THAPABIMUECKUN MPEcC, MAHOMETP, OapOMETp, BBICOTOMED,
MOPITHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOJIb30BaHNE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU A
OCHOBHBIE TOJOXEHUS MOJEKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHUS BEIIECTBA.

2.1 | Mopenun  TBEPAOrOo, IKHAKOTO W  Ta3000pa3HOTO  COCTOSIHMM  BEIECTBa.
Kpucranmmaeckue n amopdHbIC Tena

29 JlBmkenne dacTul] BemiecTBa. CBsI3b CKOPOCTH JIBIDKEHUSI YACTHII C TEMIIEPATypPOM.

' BpoyHoBckoe jBukenue, 1uddysus

2.3 | CwmaumBaHMe U KanWUIPHBIC SIBICHUS

2.4 | TemioBoe paclIMpEHUE U CKATHE

2.5 TemnoBoe paBHOBECHE

26 Buytpennss sneprus. Pabota u Temonepeaaya Kak crnocoObl U3BMEHEHHUSI BHYTPEHHEH

' SHEPruu

2.7 | Bwuusl Terionepenayn: TeIIONPOBOIHOCTD, KOHBEKIINS, U3TyICHHE
HarpeBanue u oxnaxaenue ten. KonmuecTBo TEIoThL. Y aelbHas TeIIOEMKOCTb:

*81 o=cmlty-1))
3aK0H COXpaHEHHs SHEPTUHU B TETNIOBBIX MpoIleccax. Y paBHEHUE TEIJIOBOTO OallaHca:

2.9 Ql +Qg g

2.10 | Hcnapenue u KoHAeHcamus. MI3MeHeHre BHYTpEHHEH YHEPTUU B MPOIIECCE UCTIAPEHUS




1 KoHeHcauu. Kumenue »®uakocTr. Y IenbHas TerioTa mapooopaszosanus: L = Q/m

2.11 | BnaxHOCTH BO3/yXxa
[InaBnenue m kpucrammzauus. VI3MeHeHrne BHYTPEHHEH SHEPruu IpHU IUIABICHUH U
KPUCTAJUIM3aLUU. Y JeNbHAs TEIUIOTa IUIaBICHUS:
212 0
~ m
513 BuyTtpennsis sHeprusi cropanusi TOIUIMBa. Y IeJibHAs TEIUIOTa CrOpaHus TOIUIMBA: ( =
' Q/m
2.14 | Tlpunnmmse! padoTs! TernoBbix neurareneit. KI1J[ TerioBoro apuraresns
IIpaxmuueckue pabomul
N3mepenne ynenpbHOM TEIUIOEMKOCTH METAJUIMYECKOTO IMJIMHAPA; KOJUYECTBa
TEIUIOTHI, MOJTYYEHHOTO BOJOW KOMHATHOM TemmepaTyphl (PUKCHPOBAHHON MAacCChl, B
515 | KOTOPYIO omylleH HarpeTbli UWIMHAP; KOJIMYECTBA TEIUIOTHI, OTAAHHOTO HAarpeThiM
' LUJIMHIPOM, MOCIIE ONYCKAaHUS €r0 B BOAY KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHOMN
BJIQKHOCTH BO3/1yXa; YAECJIbHOM TEIUIOTHI IUIAaBJIEHUA JibJa. McciaenoBanre n3MEeHEHUs
TEMIIEPATypbl BOJBI TPH PA3JIMYHBIX YCJIOBHSX; SBICHHUS TEIIOOOMEHA IpHU
CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOABL; IIpOLecca UCTIapEHUS
Quzuueckue a61eHuUs 8 npupooe: TTIOBEPXHOCTHOE HATSKEHUE U KAMMIIISIPHBIC SIBJICHUS
2.16 | B mpupoae, KpucTaulbl B mpupoje, u3inydeHue ConHIa, 3amep3aHue BOJIOEMOB,
MOpCKHE OpH3bI; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHEeTa
Texnuueckue ycmpoticmea: KanWUIAPbI, TMPUMEPHl HCIOJIb30BaHUS KPUCTAJIIOB,
2.17 | KUJAKOCTHBIA TEPMOMETp, IATYHK TEMIIEPATyphl, TEPMOC, CHCTEMa OTOILJICHHSI JIOMOB,
TUTPOMETPBI, ICKXPOMETP, TTapoBasi TypOMHA, IBUTATE]Ih BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMAI'HUTHBIE ABJIEHUA
3.1 Onektpusanus Ten. [[Ba BUia 31eKTpUUYECKUX 3apsia0B
3.2 | BzaumopeiicTBre 3apsHKEHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEHUs IEKTPUICCKOTO 3apsiaa
34 Onexktpuueckoe  moine. Hampsxk€HHOCTh  anmekTpuueckoro  mosd.  [lpunHnmn
' CYNEPHO3UINH IEKTPUUYECKUX MOJIeH (Ha KaYECTBEHHOM YPOBHE)
35 Hocutenm  osnexktpuueckux  3apsigoB. JlelicTBHE — AJEKTPUYECKOTO  TOJISA  Ha
' aNeKTpuUecKue 3apsabl. [[pOBOAHUKN U JUAIIEKTPUKU
[TocTostHHBIN HsnekTpuueckuit Tok. JleWcTBus anekTpudeckoro Toka. Cuma ToKa.
3.6 | Hampsokenue.
I =q/t,U=A/
37 DIEeKTPUYECKOE COMPOTUBIIEHUE. Y ACBHOE ANEKTPUUIECKOE COMTPOTUBIICHHE:
' R =npl/S
3.8 3akon Oma jyis yyactka snekrpuueckon renu: | = U/R
[TocnenoBarenbHOE COEIMHEHHE TPOBOAHUKOB:
3.9

I, =1, U=U,+U,: R=R +R,




[TapannensHoe coelMHEHNE TPOBOJAHUKOB PABHOTO COMPOTUBIICHHUS:

U=U:I=1+I;R=2.
2 2 9

F

CMelIanHbIe COCAMHCHUA ITPOBOAHNKOB

3.10 | PabGora u momrHOCTH AMekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxxoynsa — Jlenia:
3.11 0=1 2 Rt
312 OnbiT Opcrena. MarHuTHOE 10JI€ MPSAMOro MPOBOJHUKA ¢ TOKOM. JIMHMM MarHUTHOM
' UHIYKIMN
3.13 | MaruuTtHoe 1oJje MOCTOSIHHOro MarHuTta. B3anmoaelcTBre MOCTOSHHBIX MATHUTOB
3.14 | JleiicTBME MarHUTHOTO TOJIsI HA TPOBOJIHUK C TOKOM
3.15 Onbitel @apanes. SABneHue anekTpoMariuTHoN nHAYKIUK. [IpaBuio Jlenna
Ipakmuueckue pabomol
N3mepeHue 37eKTpUYecKOro CONMPOTUBIICHHS PE3UCTOPA; MOIIHOCTH AJICKTPHUYECKOTO
TOKa; pabOThI AIEKTPUIECKOTO TOKA.
HccnemoBanne 3aBUCHMOCTH CHIIBI TOKA, BO3HUKAOIIETO B IMPOBOJHUKE (PE3UCTOPHI,
316 JIAaMTIOYKa), OT HANPsDKCHUS Ha KOHIIAX MPOBOIHHUKA; 3aBUCUMOCTH COIPOTUBJICHHS OT
' JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJX €r0  TOMEPEYHOr0 CEYCHHUS U yIEIBHOTO
COINPOTHUBIICHUS.
[IpoBepka mpaBuia JUIsI JIEKTPUUYSCKOTO HANPSDKEHUS TIPU  IMOCIEI0BATEILHOM
COCIMHEHUHN TMPOBOJHHUKOB; TMpaBWia Ui CHJIBl DJEKTPUUECKOTO TOKa TpHU
napayiebHOM COeIMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Quzuueckue sA6leHUs 6 npupode. DICKTPUUECKHUE SBICHHS B aTrMmocdepe,
3.17 | »NeKTpUYECTBO KUBBIX OPTaHMU3MOB, MArHUTHOE TOJie 3eMiH, Apeiid MOII0COB, POJb
MarHMTHOTO TIOJIS A7Is1 )KU3HH Ha 3emIie, MOJSIPHOE CUSHUE
Texuuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTaT, CUETUHK
3.18 ANEKTPUYECKON  DHEPruHu, DIEKTPOOCBETHUTENbHbIE MPUOOPHI, HarpeBaTelbHbIC
' ANEKTPONPUOOpPHl  (TIPUMEPHI), DJIEKTPUUECKHE TPEIOXPAHUTENH, JJICKTPOMATHUT,
AJIEKTPOIBUTATENH IOCTOSTHHOTO TOKA, TEHEPaTOp IMMOCTOSTHHOTO TOKA
3.19 | DnexrpoMarHUTHBIC BOJHBEIL. [1Ikaa 3IeKTPOMAarHUTHBIX BOJTH
3.20 | Jlyuemas mojenb cBera. [IpsMOIMHEHHOE pacipOCTpaHEHNE CBETa
3.21 | 3axoH otpakeHus cBeta. [imockoe 3epkaio
3.22 | Tlpemomienue cBeTa. 3aKOH MPEITOMIICHHS CBETA
3.23 | ucmepcus cBeTa
394 Jlunza. Xon nydeit B nmunaze. DOKyCcHOE paccTossHUE JTHH3BL. ONTHYECKas cuja JTUH3bL:
' D=1/F
3.25 | T'mas kak ontuyeckas cucreMa. OnTHIECKHe PUOOPHI
3.26 Ipaxmuueckue pabomol

#H##Par###3Mepenne oNTHYECKOM CHITBI COOMparoIIel TUH3bI; (POKYCHOTO PaCCTOSTHUS




cobOuparomield TUH3BI (0 CBOWCTBY PaBEHCTBA Pa3MEpOB MpeAMETa W HU300paKeHUs,
KOT'JIa IPEeIMET PACIIONIOKEH B JBOMHOM (OKYce), TOKa3aTels MPeIOMIICHHUS CTEKIIa.
#H##Par###ccnenoBanie CBOWCTBA HM300PKEHUsI, TOJYYEHHOTO C  IOMOIIBIO
coOuparoleld JIMH3bI; M3MEHEHHsS (DOKYCHOTO PACCTOSHHS JBYX CJIOXKEHHBIX JIMH3;
3aBUCHMOCTH yIJIa MPEJIOMJICHHUS CBETOBOTO JIyda OT yIyia MajeHUs Ha TpaHUIE
«BO3JIYX — CTEKIIO»

Dusuueckue sA6/1eHUS 8 npupode.‘ 3aTMCHU A COJIHI_Ia u .HYHBI, OBCTa TCJI, OIITHYCCKHUC

3.27
sBIieHUs B aTMocepe (1BeT Heba, pedpakius, paayra, MUPaK)
3.28 | Texnuueckue ycmpoticmea: O4KH, IEPUCKOT, (DOTOoAIApaT, ONMTUYECKUE CBETOBOIBI
4 KBAHTOBBGIE SABJIEHUA
4.1 PamnoaktuBHOCTE. Anb(a-, 6eta-, ramma-u3nydeHus. Peaknun anbga-u O6eta-pacnaaa
4.2 OmnsiTel Pesepdopaa mo paccesnuto ansa-uactuil. [lnanerapaas Moaens aroma
4.3 | CocraB aromHoro siipa. M3oTomns
4.4 | Tlepuon nomypacnazia aTOMHBIX sJIEp
45 | Snepubie peakiuu. 3aKOHBI COXPAHEHHUS 3apSAIO0BOrO U MaCCOBOTO UHCEN
Qu3zuueckue s61eHUs 6 npupode. €CTECTBEHHBIM PaJMOaKTUBHBIN (POH, KOCMUYECKUE
4.6 | nyum, paAMOaKTUBHOE M3IYYECHHE MPUPOIAHBIX MUHEPAJIOB, ICHCTBHE PaJMOAKTHBHBIX
M3JIy4€HUH Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, HWHAMBHIYAJIbHBIM J103UMETp, Kamepa

BI/IJII)COHa, AACPpHad SOHEPreTuKa




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

®dusuka. 7 knacc. Yuebnuk - [lypsimesa H.C. - M. [Ipoda, 2019.

®dwusuka.8 kinacc. YueOHHK A5l 00111e00pa3oBaTeIbHBIX YUPEKICHUHN -

[Typeimesa H.C., BaxxeeBckast H.E. - M.: Ipoda, 2007.

®uszuka. 9 knacc. YueOHUK 17151 00111e00pa30BaATENbHbBIX YUPEKICHUMN -

[TypsimieBa H.C., Baxeesckas H.E., Yapyrun B.M. - M. [Ipoda, 2007.

DneKTpOHHBIE 00pa30BaTEIIbHBIC PECYPCHI

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

OI'D 2025, ®usuka, Meroauueckue marepuansl, Kamseesa E.E., Jlemuaosa
M.IO.

OI'D 2025, ®usuka, Tunossie 3K3aMeHallMOHHbIE BapuaHThl, 30 BapuaHTos,
Kamizeera E.E., Jlemunoa M.1O.

Jlykamuk B.U., UBanosa E.B. Coopnuk 3aia4 no ¢pusuke s 7-9 kiaccos
Mapon A.E., Mapon E.A. ®usuka. J[upaktnueckue Marepuaisl. 7 Kiacc.— M.:
Hpoda, 2004.

Mapon A.E., Mapon E.A. ®u3uka. J[ugaktuueckue MaTepraisl. 8 kiacc.— M.:



Hpoda, 2004.

Mapon A.E., Mapon E.A. ®uszuka. JJugakruyeckue Marepuaisl. 9 kinacc.— M.:
Hpoda, 2004.

Kypnan «Duszuka B HIKOJIEN

[Tpunoxxenue k razere «llepBoe ceHTAOps»- «DU3nKa

bennpukos I'., bByxoBues b. «CoopHuk 3anay o gusuke» M., Aiipuc-
npecc,2000r

I'ensdratr U.M., I'eapenmreiin J1.3., «Pemenne KiroYeBbIX 3a1a4 10 (GU3UKE
Jutst ipoduikbHOM mKkoas M. Mnekca, 2008r.

O.®.Kabapaun «TectoBbie 3ananus o ¢puzuke» (7— 11 kimacc), M.,
[Ipoceemenne, 1994

AU IlepenpMan «3aHuMaTeNbHas MeXanuka. 3HaeTe U Bbl pusuky?», M, ACT,
1999

bubnuoteka Harnanubix nocoobuii; dusmuka 7-11 k. [paktukym; OTKpbITas
duzuka 1.1 (Honaronpyausiii, DUINKOH)

bepxieeBckuii kypc ¢usuku, T. 1-5, mep. ¢ anri., M., 1971-74.

Kypnan «KBant» https://kvant.mccme.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
http://class-fizika.ru/

http://sverh-zadacha.ucoz.ru/index/0-95



Ennnas xomnekmus mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB. - Pexxum
nocryma: http://school-collection.edu.ru

DNeKTPOHHBIE MPUIIOKEHUS K yueOHUKaM. - Pexxum noctyna :
http://www.drofa.ru/catnews/dl/ main/biologyhttp://ict.edu.ru/lib/school-
catalog

Karanoru "OGpa3oBarenbHbie pecypchl ceTu HTEepHET Jj1s OCHOBHOTO 00IIIETO
U cpeaHero (MmojaHoro) odiero oopazoBaHus';

http://fcior.edu.ru deaepanbHbIi HEHTP HHGHOPMAITMOHHO-
oOpazoBarenbHbIX pecypcoB. MunO6p PO

http://www.openclass.ru

OTKpBITBIN KJ1acc

http://rg.ru/2011/03/16/sanpin-dok.html
http://school-collection.edu.ru

Enunas xomnekius mudpoBeix 00pa3oBaTeIbHBIX PECYPCOB
http://standart.edu.ru

denepanbHBIN TOCyAapCTBEHHBIM 00pa30BaTeIbHBIA CTAaHIAPT
http://www.edu.ru

®enepanpHblil noptan «Poccuiickoe 00pa3oBaHNe»
http://www.ict.edu.ru

[Toptan «MHbopMalIMOHHO-KOMMYHUKAIITMOHHBIE TEXHOJIOTUH B
00pa3oBaHUM

http://www.it-n.ru CeTb TBOpUECKUX yUIHUTEICH



http://zoomet.r
[TencoBer.org
12-i1 Bcepoccuiickuii HHTEPHET-TIEACOBET

http://festival.1september.ru/articles/subjects/5
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