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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOrO 001Iero o0pa3oBaHMS
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOJI€HHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPEACTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm (eaepaibHO paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenojaBanus yueoHoro npeamera « Dusukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOIIUXCS, CTPEMSIHXCS K Oojee TIIyOOKOMY
OCBOGHHUIO (IM3MYECKUX 3HAHUI, W Ha (QOPMUPOBAHUE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamme 1o (U3MKE  YYUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYyUEHHUs, a TAaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEAMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma o u3uke ycTaHaBIMBAET paclpeiejieHue yueOHOro MaTepurana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3YYCHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuXxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa C LEIbI0 OKa3aHHUs METOJUYECKON
NOMOIUIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4ueOHOMY MPEIMETY.

®duszrka SBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEIMETOB, IMOCKOJbKY (PU3NYECKHE 3aKOHBI Jie)KaT B OCHOBE MPOLIECCOB U
SABJICHUM, W3yYyaeMbIX XHUMHEH, Ouoyioruen, acTpoHOMUe U (HU3NUECKOU
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHOHAYyYHYI KapTUHY MU,
MPENOCTaBsieT HamOoJiee SCHbIE O00pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 riaBHBIX 3a7a4 (PU3UUecKOoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHus COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTepeca K HayKe y 00y4arouuxcs.

N3yyenne ¢u3ukum Ha YIIYOJIEHHOM YpOBHE TMPEIOJIaracT yBEpPEeHHOE
BJIJICHUE CIEAYIOUUMHA KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJTyYEHHUsI BHIBOJIOB.

[lenn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepauuu, peanu3yromux



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

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

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

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUS U (HOPMHUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

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

dbopMHUpoBaHUEe YMEHUW NPUMEHATH (U3NYECKUE B3HAHUS U Hay4YHBIC
JIOKA3aTeNIbCTBA NIl OOBACHEHUS OKPYKAIOITUX SIBJICHHUI;

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

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHUI0 B 5TOM HalpaBJICHHH;

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

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

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

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

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIEIOBATEIILCKUX YMEHHUN: HAOMIOAaTh SIBICHUS U HM3MEPSATH
(bu3nYecKue BEIMYUHBI, BBIIBUTATh THIOTE3bl U MPEjiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHMOpMaIUel (U3UYIECKOTO COep KaHMUs,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GU3MKON, W COBPEMECHHBIMH TEXHOJOTUSIMH, OCHOBAaHHBIMH Ha JOCTHIKCHHSX
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 Henento), B 9 kinacce — 136 gacos (4
gaca B HEJIEJIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

dusnka — Hayka O npupoje. SIBiIeHUS TPUPOIBI (PJIEMEHTHI COJIEpKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBbBIC, 3BYKOBHIC.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (U3HUECKUX BEIWYUH.
U3mepenne Quanueckux BenuduH. OTanoHbl. duzmyeckue mnpudopsl. llena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyaa npu padoTe ¢
JabopaTopHbIM 00OpyoBaHMEM. 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 TUMOTE3, SKCIIEPUMEHT MO MPOBEPKE TUIIOTE3, 0OBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

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

dusnyeckue NPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Omnpenenenue pa3MepoB MajbIX TeI. MeToa psioB.

[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 BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U mMacchl. OMBITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JBrxkeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YACTHUI[ C
temnepatypoil. bpoyHoBckoe npmxenue. Juddysus. BzaumopeiicTBue wacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

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 JABUKEHUS.

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 TEIJIOBOTO 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. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM JIBHKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

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

SBnenne uHepuMM. 3aKOH HMHEPUUHU. B3amMmopaeicTBue Tell Kak NpUYHHA
WU3MEHEHUS] CKOPOCTH [JBHKEHHs Tesl. Macca Kak Mepa WHEpPTHOCTH Tella B
MOCTyNaTteabHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepXHOCTHAs U JIMHEWHAS ITIOTHOCT.

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 IO OJHOM mpsiMoi. PaBHoxelcTBytomas cuil. Cuiia TpeHUs.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Hemoncmpayuu.

Hab6nrogenne MexaHnuecKoro JIBUKEHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

HabGnronenue siBjeHUST MHEPIIUH.

Hab6nronenmne n3MeHeHnsi CKOPOCTH TPU B3aUMOICUCTBUH TElL.

CpaBHEHME MaccC MO B3aUMOJIEVCTBUIO TEL.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopuvie pabomel u onvimel.



OnpeneneHne CKOPOCTH PABHOMEPHOIO JBIKEHHUS (IIApUKa B KUIAKOCTH,
MOJIEJIN AJEKTPUUECKOTr0 aBTOMOOWJIS M TaK JaJiee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

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

OneIThl, JAEMOHCTPUPYIOLINE 3aBUCUMOCTh CHIIBI TPEHHUS CKOJIBKEHHS OT
CHUJIBI TABJICHUS U XapAKTEpa CONPUKACAIOLINXCS IOBEPXHOCTEN.

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

Hasnenue. Cuna naBneHusi. CiocoObl yMEHBIIICHUS U YBEJIMUYCHUS JTABJICHUS.
JlaBnenue rasza. 3aBUCHMOCTH JIaBJICHHS Ta3a OT 00bEMa U TEeMIEpPaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTIMU U razamu. 3akoH [lackais.
[THeBMaTHUECKHE MAIIIUHBI.

3aBUCUMOCTh  JIaBJICHHUSI ~ JKUJKOCTH  OT  DJIYOMHBI  IOTPY>KCHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MeXaHU3Mbl. VICronp30BaHUE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3yIIHONW 00o0souku 3emiu. OmnbiT Toppuueru. M3mepenue armocdepHoro
JABJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JABJICHHS OT BHICOTHI HaJI YPOBHEM MOPHI.
[Tpubops! 17151 U13MepeHuss aTMOC(HEPHOTO TABJICHHUS.

JlelicTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuia. 3aKkoH ApxuMesa. Y clioBUE€ BOSHUKHOBEHUS BHITAIKHBAIOIIEH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyeckuit mpecc.

[IposiBnenue nericTBrsi aTMOC()EPHOTO JABICHUS.

Cudon.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcnoBue naBaHus TeN: IUIABAaHUE WA MOTPYKEHUE TENl B 3aBUCHUMOCTH OT
COOTHOILIEHHUS TUIOTHOCTEN TeJIa U JKUJIKOCTH.

Jlabopamopuvie pabomel u onvimel.



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

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEUCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT MacChl TeNa.

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

KoncTpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEACICHUE
€€ rpy30H0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

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

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

Mexannueckas dsHeprus. KuHeTMueckas U IOTEHIMAJbHAS DSHEPIUs.
[IpeBpailieHrie OHOTO BHIa MEXAaHUYECKOW SHEPTHH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHUS YHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakKJIOHHOM MJIOCKOCTH.

N3yuenne npaBuia psluara JJisi HOJIBUKHOTO U HEMOABUKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

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

N3ydeHune 3akoHa COXpPaHEHUSI MEXAaHUYECKON SHEPTHUU.

8 KUIACC

Pa3nea 6. TenyioBbIe AIBJICEHUS.

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



Mopenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTUM. TEeXHOJOTUM TMOJYYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsSCHEHUE
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISAPHO-
KMHETHUYECKOW Teopuu. [[0OBEpXHOCTHOE HATSKEHUE, CMAaUMBAHUE, KaIWJUISIPHBIE
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

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

Brayrpennsis  sHeprusa. CmnocoObl HW3MEHEHUS BHYTPEHHEH DHEpPruu:
Temionepeaaya 151 COBEpIIECHUE paboTHI. Buzer TEIUIONIEpEeAaUH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

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

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
iaBieHus. [lapooOpasoBanue u konnencanus. Mcnapenue. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIEpaTypbl  KHUIEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO31yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[TpuHiunel pabotsl TernoBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermnoBpie ABUTATEIM M 3alIATA OKPYXKAIOWIEH Cpeabl. TermnoBble TOTEPU B
TETIOCETSX.

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

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmroneHnne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HaOmronenue TenioBoro paciimpeHus Ted.

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

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



HaOmronenne kuneuus.

HaGrogenune noctossHCTBa TeMIlepaTyphl MPH TIABICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MIPUTSKEHHUSL.

OMnbITh O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIA caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTYuKa TEMIIEPATYPBhl.

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

Omnpenenenue AaBICHUS BO3yXa B OaJUIOHE MIMPHUIIA.

HccnenoBanre 3aBUCHUMOCTHA JIaBJIEHUST BO3AyXa OT €ro o0ObéMa u
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.

UccnenoBanue sBJICHUS TEIUIOOOMEHAa MPU CMEIIMBAHUU XOJIOJHOM W
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 npoiecca UCHapeHHUs..

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onektpusanus Ten. JIBa poma 3ieKTpUYecKHX 3apsaoB. B3aumonelicTBue
3apsbKeHHBIX Tell. 3akoH Kynona.

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

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBIA ANEKTPUUECKUN 3apsl.
Crpoenue artoma. IIpoBOAHMKH, IUAJEKTPUKA U TOJYINPOBOJAHUKU. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 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. Cuia Toka. DIEKTPUUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIBTMETP B IIE€MU MOCTOSIHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE



CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe cCoequHEHHUE MPOoBOAHUKOB. J/]C B eNM MOCTOSSHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

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

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

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DIeKTpOoreHepaTop. Crnioco6bl MOJTy4YECHUS 3JIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIIEMBIX HCTOYHHKAX SHEPIHHU. DKOJIOTHUYECKHE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTpUUECKHUX 3aps0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEIL.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JlelicTBHS 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 MarHuTa.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarnuTtHoe 1ojie Toka. DIeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop 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 CHIIBI TOKA, TPOTEKAOIIETO Yepe3 PE3UCTOp, OT
HaIpsHKEHUS Ha PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

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

Onpenenenue yaelnbHOr0 CONPOTUBICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeIOJIHEHUS 3aK0HAa OMa TS TOJIHOM LENN.

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

Omnpenenenue pabOThI AITEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOITHOCTH JIEKTPUUYECKOTO TOKA, BBIAECISIEMOM HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

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

HccnenoBanre neMCTBUS 3JIEKTPUUECKOTO TOKAa HA MArHUTHYIO CTPEJIKY.

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

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTpynpoBaHue u u3ydeHue padoThl AJIEKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

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



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

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

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

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUKECHUE. Y CKOPECHHUE
cBoOogHOTO MMagenus. OneITel I anmuies.

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

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBHKeHHe 10 OKPYKHOCTU. JIMHENHas CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJ
Y 4acToTa o0pamieHus Mpyu paBHOMEPHOM JBHKEHHUU M0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

ITepseiit 3ak0H HproToHa. Bropon 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

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

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

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENIbHBIC
ammaparbl, CyJa HAa TMOABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. J[BMyKeHHE Moe3/1a Ha MarHUTHOM MOTyIIKeE.

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

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

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

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMIH. [loTeHIIManbHas sHeprust cxaTtou npyxunsl. Kunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEpPruu. 3aKOH HM3MEHEHHS U COXPAHECHUS
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.

N3mepenne cKoOpoCTH M YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUSI.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUMN, MPOUCXOASIIMX B CUCTEME OTCUETA
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JIBUDKEHUU OTHOCHUTEIIBHO
KaOuHeTa (QU3UKU.

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

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

HabGnronenue paBeHCcTBa CHIT IPU B3aUMOJICUCTBUM TElL.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHue UMITyJIbca Mpu a0COTIOTHO HEYITPYTOM B3aUMO/ICUCTBUMU.

CoxpaHeHre UMIyJbca MPH YIIPYrOM B3aHUMOJICHCTBUH.

Hab6nroneHnune peakTUBHOTO ABUKECHUSI.

CoxpaHeHHe SHEPTUU MPU CBOOOTHOM MaJICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa sl pa3roHa W JalbHEWMIIEro pPaBHOMEPHOIO
JIBIDKEHUS [IAPUKA WA TETIEHKKU.

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

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre NBIKEHUS Tella, OPOIICHHOTO MO YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHMS CKOJBXKEHUS 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 MPU PAaBHOMEPHOM JIBMXKCHHH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

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

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHMIA: TIEPHO/T,
4acToTa, aMIuMTyna. ['apMoHudeckne KojeOaHus. 3aTyXarolue KoJIeOaHus.
Boinyx/1eHHbIE KosieOaHus. PesonaHc.

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

Mexannueckue BoOaHBL. [IpomonbHble W TIONEpedHble BOJHBL. (CBOWMCTBA
MEXaHUUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JJinHa BOJHBI U CKOPOCTh €&
pacnpocTpaHeHus. MeXaHn4eCcKHUe BOJIHBI B TBEPJIOM TeJI€, CEHCMHUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u OoTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHdpasByk u ynbTpasByk. Hcnoab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmronenne koneGaHuii Ten TMOJA JACUCTBHEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenuie npo10ibHBIX 1 MOMEPEYHBIX BOJH (HA MOJEIHN).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenre 4acTOThI U MEPUO/Ia KoJIeOaHUN MaTEMAaTHIECKOTO MAasITHHUKA.

Omnpenenenre 4acTOTHI U MEPUOIa KoJIeOaHUN IPYKUHHOTO MasiTHUKA.

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

HccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHUM MPYKMHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCHUMOCTH TepuUoa KoJeOaHWil Tpy3a, MOABEIICHHOTO 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 MOJI€ M JJIEKTPOMATHUTHBIE BOJIHbI.

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

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

Hemoncmpauuu.

CBoiICTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHJIBHOTO
tenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOIEHUIO HHTEpDEpEeHIINN U AUPaAKIIUU CBETA.

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonuHeiiHOoe pacnpocTpaneHue cBeta. 3armeHuss ConHua u JlyHBIL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH OTpaxkeHud cBera. llocTpoeHue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH mpejaomiieHus: cBera. [lonHoe oTpaxeHue cBeTa.
Hcnonb30BaHrEe NOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom mnydert B nuH3e. Popmyna TOHKOM JuH3BL. [locTpoeHue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTpalbHBIX IBETOB. J{ucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHeHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenune n300paxeHuit B MIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiiei JnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mopens rina3sa.



Paznoxenue 6e1oro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanre 3aBUCMMOCTH yIUVIA OTPAKEHUS CBETOBOrO Jyda OT yIJa
TaJICHUSL.

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

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

[Tomy4yeHune n300pakeHNH ¢ TOMOITLI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenne (GOKYCHOTO pPacCTOSHUS W ONTHYECKOW CHIIBI COOMparomieit
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

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

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

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

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydeHus. CTpoeHrne aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. HW3zoronmsl. PaanoaxtruBHBIE
npeBpaiieHus. [lepuoa momypacnaga aTOMHBIX siaep. J[elcTBue paanoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MBbI. 3alllMTa OT PAAMOAKTUBHOTO U3ITyYCHUS.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSOBOTO WU MAacCOBOrO YMCEIN.
DOHeprus CBA3M aTOMHBIX siaep. CBsA3b Macchl M SHEprum. Peakuum cuHTE3a U
nenenusa sapep. Mcrounmku sHepruu CosHma W 3BE3A. SlnepHas »>HEpreTHka.
DKoJioruyecKue MpoodIEMbI SIACPHON IHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYyUCHH.

Perucrpanus uzmydeHus: IPpUPOJAHBIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AINH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
IpUOOPETEHHOTO TPU M3YYCHHH BCETO Kypca (pu3uKu yriayOnEHHOTO YpOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (hH3HKe.

B nmpomecce wu3ydeHus JaHHOTO MOMAYJIS PEATM3YIOTCS W IOJIYYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX M  METalpeIMETHBIX pe3yJbTaTOB o0O0ydeHus, (OpMUPOBAHUE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHNE SIBJICHU Ha OCHOBE
npuMeHEHUsT (QU3UYECKUX 3HAHHWM, UCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKECHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJIyYeHHUE BHIBOJIOB).

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

pereHne 3amad, OTHOCSIIMXCS K Pa3IMYHBIM pas3feaM 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 pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
MIPOBEICHMSI MCCIICTOBAHMS, BEIOOpAa 1 00OCHOBAHUS METOJa U3MEPCHUS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

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

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 3alaHusi Pa3HOTO YPOBHSI CIOKHOCTH. Pe3ynbTaThl BBIMOJHEHUS
JTUAarHOCTUYECKON pabOThl MOTYT TOKA3bIBaTh CTENIEHb TOTOBHOCTH O0YYaOIIUXCS
K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMeHy 1o (Qu3uke, a TaKxke
CBUJIETEIIHCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH.



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 JIOCTIKEHHE 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 POCCUMCKOM
(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 NOZHAHUA:

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

OpUEHTalMsg B JIEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npecTaBiICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IBI;

pa3BUTHE HAYYHOM JF0OOO3HATENILHOCTH, HHTEpeca K HCCIEeI0BaTEIbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpPaBHJ 0OE€30MacHOrO IMOBEACHUA 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 PEIICHHHM IMPaKTHYECKUX 3a1ad (B pamMKax CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

e 7)IK0S102UYECKO20 60CRUMAHUA:

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

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
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 4Y€pe3 MPaKTUUYECKYIO
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;

MJIAHUPOBAHUE CBOETO PAa3BUTHSI B TNPUOOPETEHUM HOBBIX (HU3NUYECKUX
3HAHUI;

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

OIlEHKa CBOMX JICHCTBUN C Y4Y€TOM BJHUAHHUS Ha OKPYXKaIOIIyI Cpeny,
BO3MOYKHBIX TJ100QIBHBIX TTOCISACTBHUH.

METAINIPEIMETHBIE PE3YJIBTATBI

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

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



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

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHUA M IIPOLIECCOB, JI€JaTh BBIBOJbI C HCIOJIb30BAHUEM JIEIYKTUBHBIX H
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

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

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

MCITOJIB30BATh BOIPOCHI KaK MCCIIEOBATENbCKUI HHCTPYMEHT ITO3HAHMS;

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

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

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

IIPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIEE Pa3BUTHE (PU3HUECKUX MPOLIECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nunopmanueii:

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

aHaJIM3UpPOBaTh, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUJOB M (POPM MIPENCTABICHNUS,

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

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMaNbHYIO  (GOpMYy  IpeACTaBICHUS
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 1O CYIIECTBY OOCYXJIaeMOHW TEeMBl 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 MMCHhMEHHBIX 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 COBMECTHOU JEATEIbHOCTH, OPraHU30BBIBATh JACUCTBUS IO
e€ MOCTWKEHUIO: pacHpelesiaTh poJid, OOCYXAaThb MPOLIECCHl M PEe3yNbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpaBICHUID U KOOPAUHUPYS CBOM JCHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

BBISIBJIATH MIPOOJIEMBI B )KM3HEHHBIX U YUEOHBIX CUTyalUsX, TPEOYIOUX AJis
perieHus: pU3NIECKUX 3HAHMIM;

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

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs (PU3MUECKON 3aladu WU
IJIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pEICHUM;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U IpeJiararh IJ1aH €€ N3MEHEHHS,;

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, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JIPYroOro.

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 CHOPMUPOBAHHOCTh Y O0YUaIOIIUXCSI YMEHHIA:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIe]b, THUINOTE3a, €IUHMIIBI (U3HMUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHMYECKOE 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, JAEMOHCTPUPYIOIIMX 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) (PU3UUECKUX 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, MPOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, Cuiia, TeMIlepaTypa,
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
WCIIOJIb30BAaHUEM aHAJIOTOBBIX U HHUQPOBBIX NPUOOPOB, O0OOCHOBHIBATH BBHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaTh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3yJIbTaTOB CEPUU U3MEPEHUN U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE 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, CHJBI YNPYroCTH OT YJIMHEHUS
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 YyuuTenem (GOpMyJIHpOBaTh 3aadyy 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, JeJaTh BBIBOJBI 10 pe3yibTaTaM
WCCIICIOBAHMS,

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

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, TUHAMOMETp, COOOMIAIOIIHeCcs] 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: MOAIINITHUKH, YCTPOUCTBO BOJIOMPOBO/IA, THAPABIMUECKUN Mpecc, cuoH,
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, HM3MEPHUTEINBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIECCOB NpHU
pelieHny y4eOHO-TIPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW YXU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIeHWH 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
UMEIOIINXCSA 3HAHWM M TMYyTEM CpPaBHEHHUS pPa3jMYHBIX HCTOYHUKOB BBLICIATH
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
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHS] O Pe3ysibTaTax 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 COOTBETCTBUH C MOCTABJICHHBIMU 3aJladyaMu, CJICIAUTh 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIAJ] B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

K xoHny oOyueHuss ¢ 8 knacce mnpenMeTHblE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JTOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHHUS BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe Teja, HACBHILEHHBI M HEHACBIIIEHHBIA 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
peleHnr Y4eOHbIX U MPAKTUYECKUX 3aay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PaBHOBECHE, IMOBEPXHOCTHOE HATSHKEHUE, CMAYMBAHHUE, KANWLIAPHBIC SBICHUSA,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
Teruionepenaun (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 CoJlHLA, 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, yAelbHas 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
HaIpsDKeHUE, COMPOTUBIICHUE MpoBoAHUKa, JJC B 1enmu MOCTOSHHOTO 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 MOJIEKYJIIPHO-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 SHEPruu, MPU 3TOM pa3iIuvyaTh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJIETU peallbHbIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABJICHUMN, MPUMEHATH (PU3NUECKHE MOJICNN JIJIsi OOBSICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBJICHUS, TIPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJE TPEOYIOIUEe YHCIEHHOIO OICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKHX BEJUYWH, MPU ATOM BHIOMpATH aJIEKBATHYIO
(U3UYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIC CBS3M U BHICTPAWBATh
JOTUYECKYH0 ILEMOYKY PpACCYKIECHHM C ONOpOM Ha U3YyYEHHBIE CBOMCTBA
bu3nUecKux sIBICHUM, (PU3nUecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCIIOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBA3BIBAIOMUX (U3MUECKUE BEIUYUHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE UM U30BITOYHBIC JaHHbIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHbIE JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIOIB30BaTh TpadUueCcKre METOABI PEIICHUs 3a]ad, MPOBOIUTH



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

pacrmo3HaBaTh MpOOJEMBbI, KOTOpPHIE MOXHO pPEHIUTh TMPU  OMOIIH
buznyecKux METOAOB, W TpeajaraTh 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, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BE€Ta M3JIydaroliel (MOIJIomaroleil) NOBEpXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATyphl >KUAKOCTH M IJIOWAAM €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YaIH3aI[isl MAarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (hOpMYJIMpPOBaTh 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 (U3UUYECKUX BEJIUUYHMH
(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 METOJla M3MEpPEHHUs, (PUKCUPOBATH IMOKA3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUIN U OLIEHUBATh MOTPEIIHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JaBIICHUS BO3AyXa OT €ro o0bhéMa W HarpeBaHHs 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
MIPOBOJHHUKA, CHUJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJIHUK, OT HAIMpPSDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U NMAPAJJIEIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIIEIOBaHMsI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCJIEIOBAaHUE, CaMOCTOSITEIHLHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MPEJICTABIISITh MOTYYCHHBIE 3aBUCUMOCTU (PM3MUECKUX BEJIMYUH B BUJAE TAOJHUIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS,



cobmoaTh mpaBuia Oe30macHOro Tpyaa Inpu padore ¢ 1abopaTOpHBIM
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 DIIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpPUOOpbl  (MIPUMEpPBI), MPEJOXpPAHUTENIHM U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMArHUTOB, DJIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJb3Yysl 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, JBHUTAaTeIhb BHYTPEHHETO  CTOPaHWS,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIGKTPUYECKHX Iener ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCTOIb30BaTh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3ajay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHCBHOW JKM3HH I OOSCIICUCHUS
0e30MacHOCTH MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHHUYECKMMHU YCTpPOMCTBaMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPEE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Pu3ndeckoro cojepkanus B utepHere,
CaMOCTOSITENTLHO (POPMYIHpYs] TOWCKOBBIM 3ampoc, HAa OCHOBE HMMEIOIINUXCS
3HAHWK W CPaBHEHUS OTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(MOPMAIIHIO,
KOTOpas SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJTOCTOBEPHOM;

WCIIOJIb30BAaTh TP BBIMOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISIPHYIO
JTUTEPATYpy (PU3NYECKOTO COACpIKAHUSA, CIIPABOYHBIE MATEPHANIBI, PECYPChl CETH
WNuTepHeT, BianeTh NpuéMaMH KOHCIECKTHPOBAHUS TEKCTa, TMpeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

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



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEJOBAaHUN (PU3MYECKHUX IMPOIIECCOB
pacmpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISSE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

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

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHUSI, HEBECOMOCTb U MEPETPYy3KH, LEHTP TSHKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oeta- U ramma-
U3IyYEHUs, U30TOINBI, SAEpHAs U TEPMOsACpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IPU PELICHUHN YUEOHBIX U MPAaKTUYECKUX 33/1a4;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, [BWKEHUE IO OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTbD,
Koie0aTeNlbHOE  NIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalolue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PacIpOCTpaHEHUE M OTpaKeHHe
3ByKa, UHTEepdepeHuus u qudpakiys BOJIH), NPIMOJUHEHMHOE pacnpoCTpaHEHUE,
OTpaX€HHWE M IMPEIOMJICHUE CBETa, IIOJHOE€ BHYTPEHHEE OTpa)KEHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHWE JIMHEWYATOrO0  CIIEKTpa
U3Iy4YeHUs) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb  MpPOSIBIEHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUM B
OKpy’KarolieM Mupe (B TOM yHciie (pU3nuecKue SIBJICHUs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, NBMKEeHHUE TUIaHeT CONHEYHOW CHCTEMBI, PEAKTUBHOE JIBIKEHUE >KMBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
NEeICTBUE BUIUMOTO, YJIbTPa(dUOIETOBOTO UM PEHTTEHOBCKOTO M3Iy4eHUH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTHBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJOB JCWCTBHE PAJAMOAKTUBHBIX H3IIyYeHUH Ha
OpPraHW3M 4YeJOBeKa), MPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (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  JBHJKCHUHM,  YIJIOBas  CKOPOCTb, LEHTPOCTPEMHUTEIIBHOE
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 MOBEPXHOCTHIO 3€MIIH, 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, IOKA3aTeNb IPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO  TPAKTOBAaTh  (PU3MYECKHM  CMBICT
UCIOJIb3YEMBIX BEJIUYMH, MX OOO3HAYEHUS U €IMHUIBl (U3NYECKUX BEJIUYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKu U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEITUUMH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJBb3Ysl 3aKOH COXPaHEHUs DHEPIUM, 3aKOH BCEMHUPHOIO TATOTCHUS, IMPUHLIUI
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs HMIIYJIbCa, TEOPEMY O KMHETUYECKOW JHEpPruM, 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 OPMYIUPOBKY 3aKOHA U €r0 MATEMAaTUUYECKOE BbIPAXKEHHUE;

CTPOUTH (PU3UUECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHMIA,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3MYECKUX MPOLIECCOB U pEIICHUs yUeOHBIX 3a1a4;

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 3HaYEHUN (U3NYECKUX BEJIWYUH, MPU 3TOM BBIOUPATH aE€KBATHYIO
(bu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICCTBEHHBIC CBSI3U M BBICTPAaUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPOMl Ha HW3y4YECHHbIE
CBOMCTBA (PU3NUECKUX SIBICHUH, PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIETIH;

YBEPEHHO pellaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJENb, C HCIOJb30BaHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayM, BBISBIATH HEAOCTAIONIME WIM U30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEeUIeHUs 3aJaud, MWCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbl aHAJIN3a PA3MEPHOCTEN, UCITOIb30BATh
rpajguueckne  METOAbI  pELIeHUs  3aJady, MPOBOJUTH  MaTEeMaTHUECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLICHUBATh PEATUCTUYHOCTD MOJTYYEHHOTO 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  HUCCJEJAOBAHMS  pAaclo3HaBaTb  NPOBEPSEMOE  MPEINOJIOKECHHUE
(rumoTe3y), OILICHUBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEIOBAHUS,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB TeJ (M3ydyeHHe BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpaHEHHs 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 MaJIbIX KOJeOaHUM, MPSAMOJUHEHMHOE paclpoCTpaHEHHUE CBETa,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparoliel JTuH3e, Ha0Io1eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanojoxkeHue (runore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENBHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpymOBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

OPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHHM, onpeaenss
CpellHee 3HAYEHUE U3MEPSIeMOM BEIUYMHBI M  ONPENENsisi IOrPELIHOCTb
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
WCITOJIb30BAaHUEM aHAJIOTOBBIX W IU(PPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
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, MEPUOJA KOJIECOaHHI MaTeMaTH4YeCKOro MasiTHHUKa 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: HU3MEPEHHUE SHEPIHMH YACTHULBI 110
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/layy WM THUIIOTE3y MCCIIEIOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEJICTaBIIAThH
MOJTyYEHHBIE 3aBUCHUMOCTH (PU3MYECKUX BEIMYMH B BUJAEC TaOmuil U rpadukos,
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
CBETOBOJIbl, CIIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), ucnonb3ys 3HAHHUS 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 MpHU OOpallleHUH ¢ NpUOOpaMH U TEXHUYECKMMHU YCTpPOMCTBaMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY>KAIOIIEH CPEE;

OCYUIECTBJIAThH MOUCK MH(pOopManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYsI TOMCKOBBIN 3alpoC, HAXOAUTh MYTHU OINpENETIEHUs
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, BiaaeTh npuéMamMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3zoBaHUs
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 PE3yJIbTaThl MPOEKTHON WUJIU UCCIIEN0BATENbCKON NEATEIbHOCTH MpU
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



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



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa O MPUPOJIE 2
1.2 du3nyecKkne BeININHBI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBrOKeHHEe 1 B3aUMOJICHCTBUE YaCTHII 4 5
' BElIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Htoro no pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHn4eckoe JBHKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Htoro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Nasnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Wroro no pazueny 28
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6
5.2 [TpocTeie MeXaHU3MBI 8
5.3 MexaHuueckasi SHeprus
Hroro mo pazueny 19
Pasnen 6. [loBTOopuTe 1bHO-00001IAK0IINIT MOAY/Ib
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 10
2.3 MarHuTHbIE SIBICHUS 11 4
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 22.5




9 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

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

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




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







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoubnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. AsneHus 1

PUPOJIbI

®usnuecKue ABICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

®uznyeckue npudopsl. Ilorpemnoctu npu 1

IPSIMBIX U3MEPEHUAX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3mepoB MajbIxX Tea. Metoj psiioB”

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIIBHO, TEM OOJIbIIIE,

4yeM OoJIbIIe BhICOTa IMycka'

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

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

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO pacuIupeHus ra3oB. ONbITHI MO
0OHApY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

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

Mexanunyeckoe nBuxenue. [1yTs,
TPAeKTOpHS, IEPEMEILIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxoxeHue ckopocTu, MyTH U BpeMEHH
P PaBHOMEPHOM TIPSMOJTMHEHHOM
JIBYOKCHUHT

JlaGopatopHas pabota "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

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

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 10 HAaKJIOHHOM miockocTu"”

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

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

25 "Mexanuka. PaBHomepHoe
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUsI CKOpocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYNATEeNFHOM JIBUKEHUHU

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amau no reme "Macca Tena.
ITmorHOCTE BertecTBa"

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

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

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

KoHnTtponbnas padora mo teme "dusuka —

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

35 Cuna. fIBnenue tarorenus. Cumia TSKECTH

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

37 Cuna ynpyroctu. 3akoH ['yka

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

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OnbITHI,

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

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozelcTByOIIas cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

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

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHIIBI
TPEHMSI OT IUIOIAN CONPUKOCHOBEHUS"
JlaGopaTtopHas pabota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTH CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

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

49 KonTponbhas pabota no Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

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

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

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coodmarmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmocdepa 3eMin 1 IPUIHHBL €€
CYLIECTBOBaHMS

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

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

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

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrrankuBatomias cuna. 3akoH Apxumena

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

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

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

70

TEJ0, MOTPY>KEHHOE B JKUJKOCTD"

IInaBanue Ten




JlaboparopHnas pabota "Vccienoanue

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

72 BosnyxomnaBanue. [inaBanue cynos

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

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

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

76 teMme "JlaBieHue TBEpAbIX TEM, KUAKOCTEN
U ra3oB"

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

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3a1ay Ha onpenenenue padboTsl U
MOIIIHOCTHU

81 PaGora cuibl TSKECTH M CUITBI TPEHUS

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

83 [TpocThie MEXaHU3MBI

84 MowmenT cuisl. [IpaBuino MomMeHTOB

85 JlaGopaTtopHast pabota "M3yueHue npaBuia

pbldara ajisi IoABMXHOT'O U HEITOABUXKHOTI'O




OJI0KOB"

86

87

"30s10TOC NTPaBUIIO" MEXaHUKU

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

88

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

89

90

91

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

Koaddurment nosnesnoro necTpus
MPOCTHIX MEXaHU3MOB

92

93

94

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

Mexann4geckas OHEpPIus. Kunernueckas u
NMOoTCHIUAJIbHAasA SHCPIUAa

3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPrUu

95

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

96

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




KonTtponsnas padora no teme "Pabora u

97 1
MOIIHOCTb. DHeprus"

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

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

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

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

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

OBUIEE KOJIMYECTBO YACOB I10 102 93

[NPOTPAMME




8 KVIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETUYECKON TEOPUU U UX OMNBITHBIC 1 03.09.26 bubmorexa HOK
P o https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJICKYJI 1 04.09.26
3 Mojaenu TBEpIOro, JKUAKOTO U 1 07.09.26 bu6mmoreka [IOK
ra3000pa3HOro COCTOSTHUM BEIECTBA o https://m.edsoo.ru/ff0a540e
Ypok-koupepenuus "Kpucraminueckue
4 u amopdusie Tena. ['paden. [lonyyenue 1 10.09.26
HCKYCCTBEHHBIX ajIMa3oB"
5 CMaunBaHue U KaWUISIPHOCTD. 1 11.09.26 bubnnoreka [JOK
[ToBepXHOCTHOE HATSKEHHE o https://m.edsoo.ru/ff0a5800
bu6mmoreka [IOK
T 1 14.09.26
6 CILIOBOE PACIIMPERHE 1 GxatHe https://m.edsoo.ru/ff0a5530
bu6mmoreka [IOK
) 17.09.26
! Tennosoe apikeite. Temneparypa 1 https://m.edsoo.ru/ff0a5a26
8 TemmepaTypHBIC TITIKATBI 1 18.09.26
9 BHyTpeHnHss sHEprus u cnocoObl eé 1 21.09.26 bubmuoreka [IOK
HU3MEHCHUS o https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK
10 B 1 24.09.26
HABL TeIUIoHependn https://m.edsoo.ru/ff0a6412
11 Ypok-koHpepennus "Micnons3oBanue 1 25.09.26 bubnmnorexa [JOK

TEIUIOBBIX CBOMCTB BEIIECTB U

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTepUajoB B LEJSIX
sHeprocoepekeHus "

KonndecTBo TemIoThL. Y aeIbHas

bu6mmoreka [IOK

12 28.09.26
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
VYpoxk-uccienoanue "[IpoBepka
TUIIOTE3bI JIMHEHHON 3aBUCHUMOCTH BuG 1OK
noIMoTeKa
13 0 01.10.26
FUTHHDE CTOTIOHEA XiHHKOCTH i https://m.edsoo.ru/ff0a7088
TEPMOMETPHUUECKOU TPyOKe OT
TeMreparypsl"
YpaBHEeHHE TEIJIOBOTO OajlaHca. Eub OK
14 TennooOMeH U TeTIOBOE PaBHOBECHE. 02.10.26 nosmoteka I
https://m.edsoo.ru/ff0a6a98
3akoH HeroToHa—Puxmana
Jlabopartophast pabora "HccienoBanue
15 SIBJICHHS TETUIOOOMEHA van/I ) 05.10.26
CMEIIMBAHUU XOJIOTHOM U ropsuein
BOIBI"
Pemenue 3agaa mo teme "TemmooOmMen bu6mmoreka [IOK
16 08.10.26
U TEIJIOBOE paBHOBecue" https://m.edsoo.ru/ff0a6bb0
Jlabopartopnast pabota "Onpenenenue
17 KOJIMYECTBA TEIUIOTHI, MOJTYy4YE€HHOTO 09.10.26 bubnmnoreka [JOK
BOJIOH TIPH TEIIOOOMEHE C HArPETHIM o https://m.edsoo.ru/ff0a7b5a
METAUTAYECKUM [IITUHIAPOM"
[InaBneHue u oTBepIeBaHUE
18 KPUCTAUIMIECKUX BEIISCTB. Y IeIbHAs 12.10.26 bubmorexa [JOK
P B A o https://m.edsoo.ru/ff0a71d2
TETUIOTA TUIABJICHUS
19 Pemenue 3agad nmo reme "[lnaBnenue u 15.10.26 bu6mmorexa [IOK
OTBEP/I€BAaHUE KPUCTAINIMYECKHUX TeN" o https://m.edsoo.ru/ff0a72fe
20 JlaboparopHas pabota "Omnpenernenne 16.10.26 bubmmoreka [JOK



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe

YACJIbHOU TEIJIOTHI TIJIaBICHUS JIbaa"

https://m.edsoo.ru/ff0a740c

21

22

23

Ypoxk-uccienopanue "CpaBHeHHE
IIPOLIECCOB IJIABJICHUS
KPUCTAINIMYECKUX TEJI U pa3MITYeHUs
IpU HarpeBaHuu aMop(dHbIX Ten"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

Kunenue. Y nenpHas temnora
napooOpa3zoBaHusi. 3aBUCUMOCTb
TEMIIEPATypPhl KUTIEHUS OT
aTMoc(hepHOro JaBIeHUS

19.10.26

22.10.26

23.10.26

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a786¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

Pemenue 3agau nmo reme
"[TapooOpa3zoBanue u kuneHue"

05.11.26

25

26

27

Ypok-uccnenoanue "OObsIcHeHNE
3aBHCHMOCTH TEMIIEPATYPhl KUTICHUS OT
naBieHus"

HacpleHHblii 1 HEHACBHIIIEHHBIN Hap.
Bnaxxnocts Bo3nyxa

BiraxxHOCTB BO311yXa U €€ U3MEpEHHUE.
JlaGopatopHnas padota "Onpeznenenue
OTHOCHUTEJIHOM BJIaXKHOCTH BO3AyXa"

0.5

06.11.26

09.11.26

12.11.26

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

Pertennie 3agaud mo reme "BnaxHocTs"

13.11.26

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a86ae

29

Pemenue 3agau v aHanu3 CUTyaluu,
CBS3aHHBIX C SBJICHUSIMHU UCHIAPEHUS U
KOHJEHCAllUU

16.11.26

30

DHeprus TOIUIMBa. Y IeibHas TEIIoTa
CropaHus

19.11.26



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

31 [TpuHIUIBL paOOTHI TETIIIOBBIX 20.11.26 bubmuorexa [IOK
ABUrarenen o https://m.edsoo.ru/ff0a87e4
32 [TapoBast TypOuna. J|Burarens 93.11.26 bubnuoreka [IOK
BHYTPCHHETO CTOPAHUS o https://m.edsoo.ru/ff0a8a0a
33 KII/] TermoBoro aBuraTeis 26.11.26
Pemenue 3agaa mo reme "KIIJ] bubmuorexa [JOK
34 27.11.26
TEIJIOBOTO ABUTaTeis" https://m.edsoo.ru/ff0a8ef6
VYpoxk-koHpepennus "Tennobie
35 fnraTenH(bHZa HI/ITa OKpY’Karoren 30.11.26 bubmorexa [JOK
8 .\ H PyRAIOH o https://m.edsoo.ru/ff0a90cc
CpeIbI
bubmuorexa [JOK
T 03.12.26
36 CTIOBRIC TIOTEPH B TEILTOCETAX https://m.edsoo.ru/ff0a95a4
3aKOH COXpaHCHUs U MPEBPAIICHUS
37 SHEpPruu BI;VICXZIHI/I‘ICCKII)/IX EI ;leInJIOBLIX 04.12.26 bubmorexa [JOK
P o https://m.edsoo.ru/ff0a96b2
mporeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
38 teme "TeroBsie siBeHus. Mi3meHnenue 07.12.26
arperaTtHbIX COCTOSTHUH BeriecTBa"
Kontponbnas paboTa mo teme Eub 1OK
UOJINOTEeKA
39 "T . 10.12.26
CTIOBBIC ABICHIT ngeHeHHe N https://m.edsoo.ru/ff0a9838
arperaTHbIX COCTOSTHUI BellleCTBa
40 Onekrpusanus Ten. [[Ba pona 3apsaoB 11.12.26
VYpok-uccnenosanue "McciaenoBanue
41 CIIOCO0OO0B Pa3ITUYHBIX BEIICCTB 14.12.26 bubmotexa [JOK
P | B o https://m.edsoo.ru/ff0a8bd6
HaRJIEKTPU30BBIBATHCS
42 B3anmoneiicTBre 3apsyKeHHBIX TEII. 17.12.96 bubnmuorexa [JOK
3akon Kymona o https://m.edsoo.ru/ff0a9e14
43 Dnektpuueckoe mose. Harmpsx€HHocTh 18.12.26 bubnuorexa [JOK



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

3IEKTpUYECKOro noiis. [IpuHnun
CYIEPIO3HULIMH INEKTPUUYECKUX MTOJIEH

https://m.edsoo.ru/ff0aa738

Hocurenu s5ekTpuyeckux 3apsios. bubnnoreka [HOK
44 . 21.12.26
DneMeHTapHbIi 3apsia. CTpoeHue aroma https://m.edsoo.ru/ff0aa738
45 3aKOH COXpaHEHUs INEKTPUIECKOTO 94.12.96 bubnmoreka [JOK
3apsiga https://m.edsoo.ru/ff0aa44a
46 [IpoBOIHUKHN, TUATIEKTPUKHU U 9512 96 bubnuorexa [JOK
MOJIYITPOBOIHUKHU https://m.edsoo.ru/ff0aa04e
47 YPOK-KOH(l)epveHIII/Iﬂ ?neKTpmaum{ B 11.01.27
MTOBCETHCBHOM JKU3HH
48 Pemenue 3agad no reme "3akoH 14.01.27 bu6mmoreka [IOK
COXpaHEHUS JICKTPUYECKOro 3apsa” T https://m.edsoo.ru/ff0aaa58
49 Onektpuueckuit Tok. cTouHukn 15.01.27 bubnuorexa [JOK
SIIEKTPUYECKOTO TOKA R https://m.edsoo.ru/ff0aadle
Ypok-uccnenosanue "McciaenoBanue
50 JIGVCTBUS DJICKTPUUECKOTO TOJIs Ha 18.01.27 bubmorexa LOK
P . o https://m.edsoo.ru/ff0aaf8a
MIPOBOHUKH ¥ TUIJICKTPUKH
. bubmuorexa [JOK
51 C) 21.01.27
JICKTIPHACCKHH TOK B MeTaiax https://m.edsoo.ru/ff0ab124
59 DNEeKTPUYECKHUM TOK B )KUJIKOCTAX U 29 01.27 bubnmnorexa [JOK
raszax https://m.edsoo.ru/ff0ab3e0
bubmuorexa [JOK
53 25.01.27
UIeKTpHteckas Ler https://m.edsoo.ru/ff0ab660
bubmuorexa [JOK
54 A 28.01.27
CHta ToKa. AMICpMETP https://m.edsoo.ru/ff0abd2c
55 DIEeKTPUUYECKOE HAIIPSKEHUE. 29.01.27 bubnmnoreka [JOK
BoasT™erp https://m.edsoo.ru/ff0abea8
56 Jlaboparopuas pabota "COopka u 01.02.27



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

HCIIBITAaHUE AJIEKTPUUECKON 1IeTIH
OCTOSIHHOI'O TOKa"

3aBUCUMOCTH CHJIBI TOKA OT

bu6mmoreka [IOK
S7 anpspkeHus. 3akod Oma acTka 04.02.27
HATIpADRCH HME U yHact https://m.edsoo.ru/ff0ac3d0
1enu
JlaGopaTtopHas pabora "VccienoBanue
3aBUCHUMOCTH CHJIBI TOKAQ, Eub 10K
noIMoTeKa
58 OTEKalo 05.02.27
HPOTCKAIOMIETO HEPEs PEsuetop, o1 https://m.edsoo.ru/ff0acOba
HaNPsDKEHUS HA PE3UCTOpPE U
COMPOTHUBIIEHUS pe3ucTopa”
DIEKTPUYECKOE COMPOTUBIICHUE. bubnnoreka [JOK
59 08.02.27
VY 1enpHOE CONPOTUBIICHUE https://m.edsoo.ru/ff0acld2
JIaGoparopnast padora "Onpenenenne
60 L[eanorf con pOTI/IBJ'IeHI/I}Ip 11.02.27 bubmaorexa [JOK
Y . P o https://m.edsoo.ru/ff0ac74a
MIPOBOJHHKA
Pemenue 3agau nmo reme BuG 10K
UOJINOTEeKA
61 "Dne €CKOEe COTpO €HHe. 12.02.27
HICKTpHHECK P THE:'H HH https://m.edsoo.ru/ff0ac86¢c
VY nenbHo€e CONpOTUBIICHUE
62 Pemenue 3amau o reme "3akon Oma" 15.02.27
63 [TocnegoBarenbHOE U MapaieIbHOE 18.02.27
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHas padora "IIpoBepka
64 TIPaBWJIA CIIOKCHHSI HATPSHKCHUH TIPH 10.02.27
MOCIIEI0BATEILHOM COCTUHEHUH JIBYX
pe3uctopos”
Pemrenue 3agad mo reMme BuG OK
65 "[TocnenoBarenbHOE U ApAIIETHHOE 22.02.27 nbnnoteka 11

COEJIMHEHMS IPOBOJHUKOB"

https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

Jlaboparopnas padota "IIpoBepka
NpaBuiia IS CHJIbI TOKA MTPU

bubmuoreka [JOK

66 01.03.27
MapasieIbHOM COCUHEHUHN https://m.edsoo.ru/ff0accse
pe3uctopon”
Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA
67 Oma 111 pa3InyHOTO COCTUHEHUS 04.03.27 bubmoreia LOK
P o https://m.edsoo.ru/ff0acdc6
MIPOBOJHUKOB
O/1C u BHyTpEeHHEE CONPOTHUBIICHHUE
68 HCIiOLIHHK:TTI:)Ka 3aKOHIZ)Ma st 05.03.27 bubmorexa LHOK
. ' 8 o https://m.edso0.ru/ff0a5256
TMTOJIHOM IIeTn
Pemenue 3agau no reme "IJ1C,
69 BHYTPEHHEE CONPOTUBIIEHNE HCTOYHUKA 09.03.27
ToKa. 3akoH OMa Jy1st TOJTHOM 1ernu"
JlabopartopHnast pabora "OnpeneneHue
70 9Z[CII)/I BHp eIfHero con Ol:)FI/II]iJ'IeHI/I}I 11.03.27 bubmorexa HOK
yIP | P o https://m.edsoo.ru/ff0a540e
HMCTOYHHUKA TOKA
71 [IpaBuna Kupxroga 12.03.27
JlaGopatopnas pabora "IIpoBepka bubnuoreka [IOK
72 15.03.27
npasui Kupxroga" https://m.edsoo.ru/ff0a5800
Ypok-nuccnenosanue "M3ydyeHne BoIbT-
73 aMIIEPHBIX XapaKTEPUCTUK HEIMHEUHBIX 18.03.27 bubmorera [JOK
P y Pactep o https://m.edsoo.ru/ff0a5530
AJIEMEHTOB
74 PaboTa snekTpuueckoro Toka. 10.03.27 bubnmuorexa [JOK
MOIIHOCTE DJIEKTPHYECKOTO TOKA R https://m.edsoo.ru/ff0a5a26
JlabopaTopHas pabota "OnpeneneHue
75 PabOTHI M MOIITHOCTH JIEKTPUUECKOTO 22.03.27
TOKa"
76 3akon Jxoynsa-Jlenna. Ilorpeburenu 25.03.27 bubnuorexa [IOK



https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26

QJICKTPHUYCCKOI'0 TOKA. KOpOTKOC
3aMbIKaHHC

https://m.edsoo.ru/ff0a5c60

Ypok-koHpepenmus "OO0bsICHEHNE U

bu6mmoreka [IOK

77 OPUHIAI JEUCTBUS JTOMAIITHUX 26.03.27
PHHIHILA 8 . https://m.edsoo.ru/ff0a6412
3JIEKTPOHATPEBATEIbHBIX TPUOOPOB
[ToaroroBka K KOHTPOJILHOM pabOTE MO
Teme "DIEKTPUUECKUE 3apsibl.
78 3apsKEeHHBIE TEIA U UX 05.04.27 bubmiorexa IJOK
P . . o https://m.edsoo.ru/ff0a65c0
B3auMoaercTBua. I10CTOSTHHBII
AIEKTPUUYECKUN TOK"
KontponbHas paboTa mo teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE bubnnoreka [JOK
79 N 08.04.27
Tella U UX B3aUMOJEHCTBHA. https://m.edsoo.ru/ff0a6976
[TocTosiHHBIH 31eKTpUYeCKUi TOK"
ITocTosHHBIE MAarHUTEL. MarHuTHOE Eub 10K
HOINOTEKA
80 oJje 3eMIU U ero 3HaUeHUE IS )KU3HU 09.04.27
a https://m.edsoo.ru/ff0a7088
Ha 3eMiie
Ypok-uccnenosanue "M3yuenne
MAarHATHOTO ITOJISI HOCTOSHHBIX
81 MAar"duToB IIPU UX 00BbEIUHEHUN U 12.04.27 bubmorexa [IOK
p a T https://m.edsoo.ru/ff0a6a98
paznenenuu. Busyanuzanus nosns
HOCTOSIHHBIX MarHuTtos"
.M
82 OmneIT OpcTena. MarHuTHoe mnojie 15.04.27
AIEKTPUUYECKOTO TOKA
OnbiT Amnepa. MarautHoe nosue Eu6 LIOK
HOJIMOTEKA
83 KaTyIIKH ¢ TOKOM. [IpumeHeHne 16.04.27
ya p https://m.edsoo.ru/ff0a6bb0
AJIEKTPOMArHUTOB B TEXHUKE
.. Bubnuoreka IIOK
84 Cunia AMriepa u onpesienieHue eé 19.04.27 1

https://m.edsoo.ru/ff0a7b5a



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a

HAaNpaBJICHUSA

Pemenue 3amad no reme "Cuna Ammnepa

bu6mmoreka [IOK

85 22.04.27
U omnpejiesieHue e€ HanpaBieHus " https://m.edsoo.ru/ff0a71d2
DNeKTPOABUTaTEb IIOCTOSTHHOTO TOKA.
Hcnonbs30BaHue 37€KTPOABUTATENICH B bubnmoreka [JOK
86 . 23.04.27
TEXHUYECKHUX YCTPOMCTBAX U HA https://m.edsoo.ru/ff0a72fe
TpaHCIOpTe
. bubmuorexa [JOK
87 B 0 26.04.27
CEPOCCHICKAT IPOBEPOTHAT paboTa https://m.edsoo.ru/ff0a740c
. bubmuorexa [JOK
88 B 0 29.04.27
CEPOCCHICKAT IPOBEPOTHAT paboTa https://m.edsoo.ru/ff0a786¢c
Jlaboparopuas pabota "N3yuenue
89 L[eI?ICTI;I/m IIi/IaFHETHOFO nonzln;a 30.04.27 bubmorexa HOK
| o https://m.edsoo.ru/ff0a7628
MIPOBOJIHUK C TOKOM
90 VYpoxk-koHpepeHuus "HpaKTI/I‘IeSI'('OC 03.05.27
MIPUMEHEHHE AJIEKTPOIBUTaTENIeH
JlabopaTopHas pabota
91 "KoHcTpyupoBaHue 1 u3ydeHHe padoThI 06.05.27
3JeKTpoABUTaTens"
JlaGoparopHas padota "H3mepenue
92 KHI[I;HGKI")F 0 EnraTenLHoﬁ ’ 07.05.27 bubmorexa LOK
"p 8 o https://m.edsoo.ru/ff0a7c7c
YCTaHOBKH
OmnsiTel Dapanes. 3akoH
93 NEKTPOMAarHUTHOW MHIYKIUH. 10.05.27
[IpaBuio Jlenna
Vpoxk-uccaenosanue "Hccnenopanue
P . 8 ! bubnuotexa [JOK
94 M3MEHEHUH 3HAYECHUA U HAIIPAaBICHUS 13.05.27

MHIYKIIMOHHOTO TOKa"

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

Permrennie 3agau mo reme "3akou

. bubnmoreka [JOK
95 . 1 14.05.27
BHCKTPOMarHHTH”O 1 HEAYKIMH https://m.edsoo.ru/ff0a86ae
[IpaBuio Jlenna
96 OnexrporerepaTop. CriocoObl 1 17.05.27
MOJTYYEHUS AJIEKTPOIHEPTUU
Ypok-koH(bepeHus "IIeKTpOCTaHITUN
Ha BO300HOBIISIEMbIX HCTOUHUKA
97 sHepruu. [Ipodaembl FKOIOTHH. 1 18.05.27
TonnuBHBIC AIEMEHTHI U
anexTpomMoouan"
08 KontponbHas padora 1 20.05.27 bubnnoreka [JOK
"DJIeKTpOMAarHuTHbIE SIBJICHUA" https://m.edsoo.ru/ff0a87e4
99 Pabota ¢ Tekctamu o reme "TernnoBbie 1 91.05.27 bu6mmoreka [IOK
ABJIeHNA" https://m.edsoo.ru/ff0a8a0a
Pabota c TekcTtamu 1o Teme
100 "DneKTpuvecKue 3apsabl. 3apsHKCHHbIE 1 24.05.27
TeJla ¥ UX B3auMoencreue”
101 Pabota c TeKETaMH 10 TEME ) 1 25.05.27 bubmuorexa [JOK
"ITocTOSIHHBIN IEKTpUUYECKUHM TOK" https://m.edsoo.ru/ff0a8ef6
PaGora ¢ TekcTamu o Teme Eub 1OK
nonmoTexa
102 "M 1 26.05.27
ATHITTHBIE ABIICHI H " https://m.edsoo.ru/ff0a90cc
ANEKTPOMArHUTHAS UHAYKIIHS
OBIIEE KOJIMYECTBO YACOB I10
- 102 22.5

[NPOT'PAMME



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc

9 KJIACC

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

JBUOKEHUE. Y CKOpEHHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

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

15

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

16

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

17

18

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

Yckopenue cBo6oaHOTO nageHus. OmbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

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

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

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yrinoBasi CKOPOCTb, IEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHE MPH JIBIKEHUH TI0
OKPYXKHOCTH

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

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

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

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

onucanus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uius
cui

34 Cuna ynpyroctu. 3akoH ['yka

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

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

37 Cuna tpenus. Koapdumment tpenns

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

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHME Te 0 OKPYKHOCTH ITOJ1
JIEHCTBUEM HECKOJIBKUX CHII

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

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

43 Cuiia TSKeCTU U 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

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

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

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

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

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

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "OnpezneneHue

57 paboThI CUIIBI YIPYTOCTH NPH MOABEME

T'py3a C UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

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

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

63

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

64

65

66

67

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

MasTHUKH. JIabopaTtopHas paboTa
"HccnenoBanue 3aBUCUMOCTH MIEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

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

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHas padora "U3mepeHue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

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

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepEepeHIH U TU(PAKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

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

3Byk. Pacnipoctpanenue u otpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

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

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

80

VYpoxk-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTPOMarHUTHOE NOJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

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

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

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

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

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

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenus Consua u JIyHsl

90 3aKkoH oTpaxxeHus cBeTa. [lmockoe 3epKaso

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

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

93 JlaGopaTtophast pabota "HcciaenoBanue




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

VYpok-uccienosanue "AHanus u

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

95 MTOJTHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3h"

96 JIun3a, X0 My4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

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

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

101 ['na3 xak onTHyYecKas CUCTEMA.

bnu3opykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKTP.

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

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

LIBETA [P CJIIOKEHUHU 1IBETOB"

104 Omnbitel Pe3epdopa u mranerapHas




MoOJieJIb aToMa

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

106 KBantsl. JIuneituarsie criekTpsl
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Allb(a-, O6eTa- u
raMMa-u3JIy9eHus

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
VYpok-koHndepennus "JleiicrBue

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

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

114 OHeprus cBs3M aTOMHBIX siziep. CBA3b
Macchl U SHEPTUU

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

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

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIeMbl
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

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

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemenue pacdeTHbIX MO TEMe
"MexaHndeckoe aBrKeHne"

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

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

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopubie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"

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

127 3aga4 no teMe "BiaxxkHocTs"
Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenue pacdeTHBIX U Ka4€CTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

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

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

132 " " 1

CBeTOBbIE SIBIICHUS

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

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

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBETOBBIE 1
SIBIICHUS

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

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

I[TPOTPAMME







IMPOBEPSIEMBIE IPEJMETHBIE PE3YJBTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

11

1.2

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

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATHUS

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

1.3

pacrio3HaBaTh  NPOSIBIICHHE  HM3YYCHHBIX  (PU3MUYECKUX  SBICHHHA B
OKpY’KalolleM MHUpEe, B TOM 4Huclie (U3NYECKUE SBICHUS B MPUPOAE, TPU
9TOM [EpPEBOJUTH MPAKTUYECKYIO 3ajady B Y4yeOHYyI0, BBIIEIATh
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

1.4

OIKCHIBATh M3y4YCHHBIE CBOWCTBA Tel W (DU3WYECCKHUE SBICHUS, HCIIONB3YS
¢usznyeckue  BEJIWYMHBI, [PU  ONUCAHUM MPaBWIbHO  TPAKTOBATh
(bu3HYECKU CMBIC UCIIOJIb3YEMBIX BEIMUYMH, X 0003HAUYEHHUS U €IUHUIIBI
(Gu3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nyecKyro BEIMYUHY C JPYTMMH BEJIMYHMHAMHU, CTPOHUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEIUYHH

1.5

XapaKTepU30BaTh CBOMCTBAa Tei, (U3WYECKUE SBIEHUS U TPOIECCHI,
WCTOJB3ysl HM3YYEHHBIE 3aKOHBI, TMpPH OTOM J1aBaTh  CJOBECHYIO
(GhOopMyYITUPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BBIPAKEHUE

1.6

O0BSICHATDH (PU3UYECKHE SABJICHUS, TPOLIECCHl U CBOICTBA TEJI, B TOM YHUCIE U
B KOHTEKCTE CUTYallMi TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTEPA: BBISABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
miaroB ¢ omnopod Ha 1 — 2 WM3y4YeHHBIX CBOICTBa (DU3MYECKHUX SIBICHUH,
(bu3nYecKrX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

pemate pacuéTHele 3ajauyd B 1 — 2 [eHCTBUSA, UCIHOJB3YyS 3aKOHBI U
dbopMysbl, CBA3bIBalONIME (U3UYECKHUE BEIMYMHBI: HAa OCHOBE aHaIHM3a
yCIIOBUS 3aJjaud 3allMChIBaTh KPaTKOE YCIOBUE, MOJCTABIATH (hHU3HUECKHE
BEJIMYMHBI B (OPMYNIbI UM TPOBOAUTH Pacu€Thl, HAXOIUTh CIPAaBOYHbBIE
JaHHble, HEOOXOJUMbIE UIsl pelleHHs 3ajiad, OLIEHUBATh PEATMCTUYHOCTD
MOJy4eHHOM (PHU3NYEeCKON BETMUUHBI

1.8

pacrno3HaBaTh MpPOOJEMBbI, KOTOpPhIE MOXXHO pEIIUTh MPH TOMOIIU
(bu3NYECKUX METOOB, B ONMMCAHUM HCCIEA0BAaHUS BBIACIATH MPOBEPSEMOE
MPENIoNIoKeHne (TUIOTe3y), pa3inyaTh U UHTEPIPETHPOBATH MOTYUECHHbIN
pe3ynbTaT, HaXOOUTh OMMOKM B XOJE OIbITA, JENaTh BBIBOJABI MO €ro




pe3ynbTaTam

1.9

1.10

1.11

1.12

1.13

1.14

1.15

1.16

1.17

HPOBOIUTH OTBITHI 10 HAOIIOCHUIO (PU3MYECKUX SBICHUH W (PU3HUYCCKUX
CBOWCTB Tel: (hOPMYJIHPOBATH IMPOBEPSIEMbIC IMPEIIIOI0KCHUS, COOMPATh
YCTAHOBKY M3 IMPEUIOKEHHOTO 00OpYIOBaHHUsS, 3alIUCHIBATh XOJ OIbITa U
(bopMyITUpPOBaTh BEIBOJIBI

BBIIOJIHATh IPSAMBIE H3MEPEHUs C UCIOJb30BAaHUEM aHAJIOTOBBIX MU
IUGPOBBIX MpPUOOPOB, 3allUCHIBATh IIOKa3aHUS MPHOOPOB € Y4YETOM
3aJJaHHOM a0COJIIOTHOM MOTPEIHOCTH U3MEPEHUI

MIPOBOAMTH MCCIIEAOBAHNUE 3aBUCUMOCTU OAHOW (PU3NUYECKON BEIMYMHBI OT
Jpyroi ¢ MCHOJIb30BAHMEM NPSAMBIX HU3MEPEHUM, Yy4acTBOBATH B
IUTAHUPOBAaHUM  y4eOHOro  HCCeNOBaHUs, coOuparb YCTAaHOBKY U
BBIMIOJHATh HM3MEPEHHUS, ClIeysd MpeaoKEHHOMY IUlaHy, (pUKCHpOBaTh
pe3yNbTaThl TMOJTYYCHHOW 3aBUCUMOCTH (PH3UYECKMX BEIIMYMH B BHJC
MPEIUIOKEHHBIX Ta0NMHMI W TpaduKOB, AENaTh BBIBOJLI IO PE3yJIbTaTaM
UCCJIEIOBAHMUSI

IPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (U3NYECKHX BEIMYUH, CIELys
HPEUIOKEHHOH MHCTPYKUUHM: IpPU BBIIOJHEHUH H3MEpEeHHH CcoOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAaHOBKY M  BBIYMCIIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

co0Ir0aTh MpaBUja TEXHUKHA O€30MacHOCTH MpU padoTe ¢ J1abopaTOPHBIM
o0opynoBaHuEeM

yKa3bIBaTh TPUHIMIBI JIEHCTBUS TPUOOPOB M TEXHUYECKHX YCTPOWCTB,
XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  HM3Yy4YEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX OMMCAHUS, UCHOJIb3Yys 3HAHHS O
CBOMCTBaX ()M3MYECKHX SIBIEHUH M HE0oOXOAUMBIe (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

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

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HHGopManuu B ceTd VHTepHEeT B
COOTBETCTBUU C 3aJJaHHBIM ITOMCKOBBIM 3aIIpOCOM, HA OCHOBE MMEIOIINXCS
3HAHMH MW NYyTEM CPaBHEHMsI Pa3JIMYHBIX HMCTOYHMKOB  BBIIEIATH
UHPOpPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUUBOMMIN MOXKET OBbITh
HEJOCTOBEPHOMI

UCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3a3/JaHUN Hay4YHOMOIYJSPHYIO
JUTEpaTypy (PU3MUECKOro COAepkKaHUs, CIPAaBOYHBIE MAaTE€PUAIIbI, PECYPChHI
cetu HHrepHer, Bnaaerp Npu€MaMM  KOHCIEKTHPOBAHMS  TEKCTa,
npeoOpa3oBaHust HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

1.18

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




qrclie MyOJUYHO JeNlaTh KPaTKHe COOOIIEHUS O pe3yabTaTaxX MPOEKTOB N
Y4eOHBIX MCCIICOBAaHUMN, MPU ATOM T'PAMOTHO HCIIOJIB30BaTh W3YYCHHBIN
MOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXAATh BBICTYILJICHUE
Npe3eHTauuen

1.19

8 KVIACC

Kon
MPOBEPAEMOro
pe3yJbTara
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1.2

OpU BBIIOJHEHUHM Y4YeOHBIX IPOEKTOB U HCCICIOBAHUN PaCHpPEACIsTh
0053aHHOCTH B TPYINI€ B COOTBETCTBHHM C IIOCTABJICHHBIMH 3a/1a4aMH,
CIEIUTh 3a BBIIOJIHEHUEM IUIAaHA JIEMCTBUM, aJEeKBaTHO OLEHUBATh
COOCTBEHHBIM  BKJaJ B  JEATENILHOCTh  IPYMNIbl,  BBICTPAUBATh
KOMMYHHMKAaTUBHOE B3aMMOJCICTBHE, yUUThIBAsi MHEHHE OKPYXKAIOLINX

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

HCIIOJIB30BaTh IOHATHA

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

1.3

pacrio3HaBaTh  TNPOSIBIICHHE HM3YYCHHBIX  (PU3MUYECKUX  SBICHUHA B
OKpYXKarollleM MHpE, B TOM 4Hcie (U3NYECKUE SIBJICHUSI B MPUPOJE, NPHU
9TOM TMEpPEBOJUTh MPAKTUYECKYIO 3ajady B Y4yeOHyI0, BBIIEIATh
CyIIeCTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUMN

1.4

ONMCHIBaTh M3YyUYEHHBIE CBONCTBA Te€l U (PU3NYECKHUE SIBICHUS, MCIOJIb3Ys
¢usznyeckue  BEJIWYMHBI, TPU  ONUCAHUM MpPaBWIBHO  TPAKTOBATh
(Gu3HYECKUN CMBICI MCIIOJIb3YEMBIX BEJIWYMH, O00O3HAUYEHUS M €IWHUIIBI
(¢u3NYECKUX BEIMYMH, HAXOOUTh (OPMYIbI, CBSA3BIBAIOIINE JAaHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaduKH
U3YyYEHHBIX 3aBUCUMOCTEH (hPU3NYECKUX BEINYUH

1.5

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

1.6

OOBSACHATh (U3NYECKUE MPOLIECCHl M CBOWCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHTyalul NPAaKTUKO-OPHUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHUE U3 | — 2 TOTHYecKuX
miaroB ¢ momombio 1 — 2 u3yyeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHUH,
(bu3nYeCKrX 3aKOHA U 3aKOHOMEPHOCTHU

1.7

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




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

1.8

1.9

1.10

1.11

1.12

1.13

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

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

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

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

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

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

1.14

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

1.15

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

1.16

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

1.17

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

1.18

UCITOJIb30BaTh MPH BBIMOJHEHUH YYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO




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

1.19

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

1.20

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

9 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

11

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

HCIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

1.3

14

1.5

1.6

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

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

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

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

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




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

1.7

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

1.8

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

1.9

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

1.10

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

1.11

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

1.12

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

1.13

1.14

1.15

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

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

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




1.16

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

1.17

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

1.18

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

1.19

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

1.20

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

1.21

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




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B ITIO3HAHMM OKPYXAIOIIEI'O MHUPA

®dusuka — Hayka o npupoje. ABiaeHust npupoibl. GuzndecKue

1.1 ABJICHUS: MEXaHWYECKHUE,  TEIUIOBBIE,  JJIEKTPUUYECKUE,
MarHuTHBIE, CBETOBBIE, 3BYKOBBIE
®dusnueckue BeTMUYMHBL M3MepeHne (U3NYECKHX BEIUYHH.

1.2 Puznueckue puOOpHI. ITorpemnocTs U3MEPEHUM.
Me:xyHaposiHas cucTemMa eIMHULL
EcrecTBeHHOHay4yHBIH ~ METOJA  TMO3HAHUA:  HAOJIOJCHHE,

1 13 [IOCTAaHOBKA HAay4YHOTO BONpOCA, BbIABMKEHHE THUIOTE3,

AKCIIEPUMEHT 110  IPOBEpPKE  THUIOTE3,  OOBICHEHUE
Ha0JII01aeMOr0 SIBICHUS

1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH
[TpakTryeckue paboTHI:

W3mepenne pacCTOSHUM.
15 N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MaJbIX TEJ.
N3mepenne Ttemmeparypsl NP IOMOIIU KUAKOCTHOTO
TEPMOMETPA U JATYMKA TEMIIEPATypPbl

ITEPBOHAYAJIBHBIE CBEJIEHMA O CTPOEHNHN BEIIIECTBA

CrpoeHue BemiecTBa: aToMbl M MOJIEKYJBI, UX pa3Mephl.

21 OnBITH, TOKA3bIBAIOIINE TUCKPETHOE CTPOSHUE BEIIECTBA

99 JIBmwxenue vactull BemecTBa. CBs3b CKOPOCTU JIBUKEHUS
' yacTull ¢ TemrnepaTypoil. bpoynoBckoe nBuxkenue, muddysus

53 B3anmoseiicTBre 4acTHIl BeLeCTBA: MPUTSHKEHUE U
' OTTaJKHBaHHE

2 ArperaTHble COCTOSIHUSI BEILlECTBA: CTPOEHUE Ta3oB,

24 KHUJAKOCTEH W TBEPABIX (KpUCTANIMYEeCKHX) Ten. B3aumocBs3b

' MEX/y CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHHSIX
U X aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/JIbI
[TpakTuyeckue paboOTHI:
2.6 Ounenka  auaMmerpa aToMa  METOIOM  psaoB  (c

UCToNIb30BaHueM GoTorpaduit).




OnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITHl 10 OOHAPY)KEHUIO JEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1

Mexanudeckoe IBH)KCHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE
JIBIDKEHUE

3.2

Cxopoctb. CpenHsii CKOpOCTb IIpU  HEPABHOMEPHOM
IBIDKEHUU. Pacuér myTH 1 BpeMeHU JIBHOKECHHS

3.3

3.4

3.5

SIBnenue uHepuuu. 3aKOH MHEpLUU. B3anMopelicTBrue Ten Kak
IIpUYMHA U3MEHEHUS CKOPOCTH ABMXKEHUSA Tell. Macca kak mepa
WHEPTHOCTH TeJla
ITnotHocTh BemecTtBa. CBA3b IJIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €JUHHIIE 00bEMA BEILECTBA

Cuta Kak XapakTEepUCTHKA B3aUMOICUCTBUS TEJ

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢ MOMOIIBIO
JTMHAMOMETpa

SIBiIeHne TATOTEHHS W cHia TsokecTd. CHila TSDKECTH Ha
APYrux IJiaHeTax. Bec tena. HeBecoMocTh

3.8

Cuna tpenus. TpeHue ckoiabXKeHUs U TpeHue nokod. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

3.10

CrnoxeHue Cwi, HaOpaBI€HHBIX IO OJHOW MPSIMOIl.
PaBHOpelcTBYIOIIASA CHIT

[TpakTyeckue paboOTHI:

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBWKEHUS (IIapvKa B
KHUJIKOCTH, MOJAEIH JIEKTPUUYECKOI0 aBTOMOOMIIS U TaK Jalee).
OrmpeziesieHne cpeHed CKOPOCTH CKOJIBKEHUS Opycka WIH
[IapuKa MO HAKJIOHHOW miockocTd. OmnpeneneHue MIOTHOCTU
TBEpAOro tena. ONBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTD
pacTsbkeHus (gegopmari) Npy>KUHbl OT MPUIIOKEHHOM CHIIBI.
OnpIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBl TpPEHUS
CKOJIBKEHUSI OT Beca Tela M XapakTepa CONpPHUKACAOIIMXCS
MMOBEPXHOCTEU

3.11

duznueckue SBIEHUS B NPUPOJAE: IPUMEPHl JBHKEHHUS C
pPa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEXHBOM IPUPOE,
JIEICTBHE CHUJIbI TPEHHUS B IPUPOJIE U TEXHUKE

3.12

TexHUYecKre yCTPOMCTBA: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

4.2

HaBnenune T1BEpmoro Tenma. CmocoObl  yYMEHBIIEHUS |
yBeJ'II/I'-IeHI/Iﬂ JaBJICHUA

JlaBnenne ra3a. 3aBHCUMOCTH JaBJICHUS raza OT O00BEMa,
TEMIIEPATYPHI




4.3

[lepenaua naBieHust TBEPABIMU TEJIAMU, KUIKOCTIMU U ra3amu.
3akoH [Tackanga. [TneBMaTHYeCKHEe MAIIUHEI

4.4

4.5

4.6

3aBUCUMOCTD JaBJICHUS KUJIKOCTH OoT TJTyOUHBI.
Iunpocratudeckmii  mapagoke. CooOmarommecss  COCY/IBI.
['uapaBnuyeckre MEXaHU3MbI

Atmochepa 3emumn u armocdepHoe mgamieHue. I[IpuauHbI
CyIIECTBOBaHUS  BO3AYymHOM  000j0uku  3emmm.  OnbIT
Toppuuemnu. 3aBHCHUMOCTh  aTMOC(EPHOTO  JABICHHUS OT
BBICOTBHI HaJ] yDPOBHEM MOPsI

Usmepenne  atmocdepHoro  npaeneHus. [lpubopsr  ans
u3MepeHus aTMOchEepHOro AaBJICHUS

4.7

JlelicTBME XKUIKOCTM M Ta3a Ha IOrPYKEHHOE B HUX TEIO.
BrrtankuBaronias (apxumenioBa) cuiia. 3akoH Apxumesaa

4.8

4.9

IInaBanue Ten. Bo3gyxomnaBanue

[TpakTrueckue pabOTHI:

HccrenoBanue 3aBUCHMOCTH Beca Tejda B BOJE OT 00bEMa
MOTPYKEHHOW B  KUAKOCTh 4actu Tena. OnpezneneHue
BBITAJIKMBAIOIICH CHJIBI, IEUCTBYIOIICH Ha TEJO, MOTPYXKEHHOE
B JKUJKOCTh. [IpoBepKka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JICUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT Macchl Tena. OMBITHI,
JIEMOHCTPHUPYIOLIUE 3aBUCUMOCTh BBITAIKUBAIOIICH  CHIIBI,
JIEeHCTBYIOIIEH Ha TEJIO B XKHUJIKOCTH, OT 00bEMa NOTPYKEHHOHU B
J)KUJIKOCTh 4YacTU Tella M OT IUIOTHOCTH  SKHUIKOCTH.
KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U
onpeenaeHue e€ rpy30no1bEMHOCTH

4.10

dusnyeckue SBIEHUS B MPUPOJE: BIMSIHHE aTMOC(PEPHOTO
JTaBJICHUSI Ha )KUBOW OpraHU3M, IJIaBaHUE PbIO
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TexHuueckue YCTPOWCTBA: cooOImaronmecs COCYIBI,
YCTPOMCTBO BOJOIIPOBOJIA, TUAPABIMYECKUI IPECC, MAHOMETD,
O6apomeTp, BBICOTOMED, MTOPIIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTbB, DHEPT' UA

5.1 Mexanudeckas pabora

5.2 Mexanudeckast MOITHOCTb

53 [IpocTble MEXaHWU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTb.

' [TpaBuiiO paBHOBECHS phluara

5.4 [TpumeHeHne mpaBuia paBHOBECHUS pbldyara K OJI0Ky
«3on0T0€ TpaBWIO» MexaHukd. KoadduuueHt mnosae3Horo

5.5 neiictBuss MexaHu3MoB. llpocTeie MexaHM3MBI B OBITY H
TEXHUKE

5.6 [ToTennmanpHast SHEPTUM TEJIa, TOTHATOTO HaJ 3eMIIEN

o.7 Kunernyeckas sHeprus




5.8 [TonHast MexaHWYeckass »SHEprus. 3aKOH M3MEHEHUS U
' COXpaHEeHMsI MEXaHNYECKON IHEPTHU
[TpakTuyeckue pabOTHI:
Onpenenenne paboOTHl CHIIBI TPEHUS MPH PAaBHOMEPHOM
5.9 JOBIDKEHUM ~ Tela 1O  TOPU3OHTAJIBHOMW  TOBEPXHOCTH.
' Uccnenoanue ycnoBuid paBHoBecus pwruara. Msmepenne KII
HAKJIOHHOM  IUIOCKOCTH. M3yyeHWe 3akoHa  COXpPaHEHHUSA
MEXaHUYECKOM dHeprun
5.10 @u3nuecKue SBICHUS B IPUPOJIE: PbIYAru B TEJIEC YEIIOBEKA
TexHnuueckue YCTPOMCTBA: phlyar, MOJIBH>KHBIN u
511 HETOABMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IIPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
pa3jena  3JieMeHTa
TEIUUIOBBIE ABJIEHU A
OCHOBHBIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW Teopuu
6.1 CTpoeHusi BemiecTBa. Macca u pa3mepbl MosieKysl. OINBITHI,
' MOJTBEPXKIAIOIIHE OCHOBHbIE HOJIOKEHHUS
MOJIEKYISIPHOKMHETUYECKOI TeOpUH
6.2 Mogenu TBEPIOro, JXKUAKOTO M Ta3000pa3HOr0 COCTOSIHUN
' BemlecTBa. Kpucrammdeckue u amopHsle Tena
6.3 OObsicHEHHE CBOWCTB Ta3oB, XHUAKOCTEH M TBEPIBIX TEJN Ha
' OCHOBE ITOJIO’KEHUH MOJIEKYISIPHOKUHETUIECKON TEOPUH
6.4 CMaunBaHue U KallWJUISIPHBIE SBICHUS
6.5 TernoBoe pacpeHue U CkaTHe
6 6.6 Temneparypa. CBsA3b TeMIepaTypsl CO CKOPOCTBIO TEILUIOBOIO
' JIBUKEHHUSI YaCTHULL
6.7 Buytpennsas osHeprus. CnocoObl H3MEHEHHUs BHYTpEHHEH
' SHEPIHUU: TeIIonepeaaya U CoBepIIeHHe padoThI
6.8 Buasl  Temsomepenadd:  TEIUIONPOBOAHOCTH,  KOHBEKIIHS,
U3ITy4YeHUE
6.9 KonndecTBo TemoTsl. Y aenbHas TEMI0EMKOCTh BEIIECTBA
6.10 TermiooOMeH W TEIJIOBOE paBHOBECHE. YPAaBHEHHE TEIJIOBOIO
' Gasnanca
6.11 [lmaBneHne W OTBEpJACBaHHWE KPHCTALUTUYECKAX BEIIECTB.
' VY aenpHas TEIIOTA MJIABICHUS
6.12 [TapooOpa3zoBanue u konjeHcamus. Vcmapenue. Kunenwe.




VY nenbHas TEeIioTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPaTypbl KUIIEHUS OT aTMOC(HEPHOTO JaBJICHUS

6.13
6.14

BiaxxHocTh BO31yXa

3Hepr1/151 TOILJINBA. YIICJ'IBHaH TEIIJIOTA CrOpaHusa

6.15

[Tpunmunsr paboTsl TemnoBbix asurarenei KIIJ teruoBoro
asurarens. TemnoBple JBUTATENM W 3alUTa OKPYKArOLIEH
cpensl

6.16

6.17

6.18

6.19

3aKOH COXpaHEHHs M IPEBpAICHUS JHEPTUU B TEIUIOBBIX
nporeccax

[TpakTueckue paboThI:

OnbITh MO OOHAPYKEHHUIO JIEHCTBUS CHJI MOJIEKYJISIPHOTO
MPUTSKEHUS.

OnbITel IO BBIPAIIMBAHUIO KPUCTAIOB MOBAPEHHON COJIHU
WIM caxapa.

OnbITEl IO HAOMIOJEHUIO TEIUIOBOTO PACIIUPEHUS Ta30B,
KUAKOCTEN U TBEPIBIX TEII.

Onpeznenenne AaBIeHUS BO3yXa B OaJUIOHE IINPHUIIA.

OnbITel, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb  JIABJIICHHS
BO3/lyXa OT €ro 00bEMa U HArpeBaHUS W OXJIAKICHHUS.

[IpoBepka ruIOTE3bl JMHEWHONM 3aBUCUMOCTH JIJTMHBI
CTONOMKA JKUIKOCTH B  TEPMOMETPHUYECKOH TpyOke OT
TEMIEPATYPHI.

Habntonenne u3MeHeHHs] BHYTpPEHHEH SHEpPruu Tela B
pe3yJsbTaTe TEemJonepe ayu U paboThl BHEITHUX CHUIL.

UccnenoBanue siBeHUs TEIUIOOOMEHA MPU CMEIIMBAaHUHU
XOJIOTHOW U ropsiuei BOABI.

OnpeneneHne KOJIUMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOM
IPU TEII000MEHE ¢ HarpeThiM METAJUINYECKUM LIMIINHAPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npouecca uCapeHusl.

Omnpenenenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

Ornpenenenne yAelIbHON TEIJIOTHI IJIaBICHUS JIb/IA.

dusnueckue SIBJICHUS B IPUPOJIC: TIOBEPXHOCTHOES HATSKCHUE U
KallWUISIPHBIC SIBJICHUS B MPHPOJIE, KPUCTALIBI B TPUPOJE,
usnyuenue CoJHIIA, 3aMep3aHre BOJOEMOB, MOPCKUE OpH3HI;
o0pa3oBaHue POCHI, TYMaHa, HHEsl, CHeTa.

TexHuueckue yCTpOHCTBA: KaIlWJIISIPBI, pUMEPbI
MCIIOJIb30BaHUsl KPUCTAIJIOB, KUIAKOCTHBI TEPMOMETp, AATUUK
TEMIEPATYpPbl,  TEPMOC, CHCTEMA  OTOIUIEHHMS  JIOMOB,
TUTPOMETPBI, TICUXPOMETp, TMapoBas TypOuHa, JIBUTATENb
BHYTPEHHETO CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA




7.1

Onexktpuszanus Tel. J[Ba poja 3JeKTpUUECKHX 3apsiioB

B3aumoneiictBue  3apsokeHHbIX — Ted.  3akoH  Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHS 3apsSKCHHBIX TEJI OT
BEJIMYMHBI 3aPsII0B U PACCTOSIHUS MEXKIY TEIaMu)
Onektpuueckoe mnojie. Hanpspk€HHOCTD AIEKTPUYECKOTO TOJIS.

7.3 [IpuHIMIT ~ Cymepro3WIuMKu  JJEKTPUYECKUX  Tojied  (Ha
KaueCTBEHHOM YpPOBHE)

Hocurenu BIIEKTPUYECKUX 3apsiI0B. DJIeMeHTapHbIN
7.4 anektpuueckuid 3apsan. Crpoenue aroma. I[IpoBogHUKM U
JUDJIEKTPUKH
7.5 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
76 DJeKTpUYECKUn TOK. YcnoBus CYIIECTBOBAHHUS
' AIIEKTPUYECKOTO TOKa. MICTOYHMKHN MOCTOSIHHOTO TOKa

77 JleficTBUSI ANEKTPUYECKOTO TOKa (TEIUIOBOE, XHWMHYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSIX U Ta3ax

7.8 Onekrpuueckas uemnb. Cuia Toka. JIeKTpUYECKOe HaIPSHKEHHUE

79 ConpoTuBjieHHe TMPOBOJHUKA. YAENbHOE CONPOTUBJIICHHE
' BEIIECTBA

7.10 3akon Oma aJig y4acTka 1enu

7.11 [TocnenoBarenbHOE U MapaliieIbHOE COSTUHEHUE POBOTHUKOB

712 PaGoTa m MOIIHOCTH 3JEKTPUUYECKOTO TOKA. 3akoH Jkoyms —

' Jlenua

713 DNIeKTpUUECKHUE MU U MOTPEOUTENH DIIEKTPUUECKOU dHEPTUU

' B ObiTy. KOpOoTKO€ 3ambIKaHue

714 [TocTossHHbIE ~ MarHUTHL.  B3auMopeicTBHe  MOCTOSTHHBIX

' MarHuTOB

715 MarnutHoe nosie. MarHuTHOe 1oJjie 3eMJIu U €ro 3HaYeHUEe s

' JKU3HHU Ha 3emiie

716 OmbiT Opcrega. MarHuTHoe TOJie AJIEKTPUYECKOTO TOKa.

' [TprMeHEeHHE YIIEKTPOMArHUTOB B TEXHUKE
JleiicTBe MarHUTHOTO TIOJII Ha TPOBOAHHK C TOKOM.

717 DNeKTpOoJABUTATEeNh  MOCTOSHHOTO  TOKa.  Mcmonib3oBaHHe

' DIIEKTPOJBUTATENIE B TEXHUYECKUX YCTPOMCTBaX U Ha
TpaHCIIOPTE

718 Oneitel Dapanes. SIBneHUE SICKTPOMATHUTHOM WHIYKIIHH.

' I[Mpasuio Jlenma
Onektporedeparop. CmocoObl TOMYyYEHHUS]  AIEKTPUIECKOM

7.19 SHEPTUH. DJEKTPOCTAHIIMM Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPTUU

790 [TpakTrueckue pabOTHI:

OMNBITH 0 HAOTIOJACHUIO AJICKTPU3AIMH TEJl WHIYKIUEH U TIPH




7.21

1.22

COIIPUKOCHOBEHUMU.
HccnenoBanue NeHCTBUSA IEKTPUYECKOTO MO HA IPOBOJHUKA
U IUDJIEKTPUKH.

CO6opka u npoBepka padOThl MEKTPUUECKOM LIEMU OCTOSHHOTO
TOKa.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue u peryaupoBaHue HaPsKCHUS.

HccenenoBanue 3aBUCHMMOCTH  CUJIBI  TOKA, MAYLIETO 4epes
pPE3UCTOP, OT CONPOTHUBIICHUS PE3UCTOpAa U HAIPSOKCHUS Ha
pesucrope.

OneIThI, [OEMOHCTPUPYIOLIME 3aBUCHUMOCTH JJIEKTPHUYECKOIO
CONPOTHUBIICHUS MPOBOJAHMKA OT €ro JUIMHBL, IUIOLIAJH
IIONEPEYHOr0 CEUEHUS U MaTepuaa.

ITpoBepka IIpaBuJIa CIIOKECHMS HaIPsKEHUI pu
IIOCJIEIOBATEIIbHOM COCJUHEHUN ABYX pe3ucTopoB. [IpoBepka
IpaBuja JUisi CWIbl TOKa IIPU IApaJUICIbHOM COCAVMHEHUHU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUYECKOTO TOKA,
uaymero  yepes  pesuctop.  OmnpeneneHue  MOLIHOCTHU
NIEKTPUYECKOTO  TOKA,  BBIACIAEMOM  HA  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, MAYILIErO 4epes
JaMIIOUKy, OT HampsbkeHuss Ha Hel. Omnpenenenue KII/]
Harpesatend. lccnenoBaHMe MAarHUTHOTO — B3aUMOJEHCTBUS
MOCTOSIHHBIX ~ MarHUTOB.  M3ydeHWe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB IpPHU UX OOBEAMHEHUU M Pa3/EICHHM.
HccenenoBanue AEMCTBUSA JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenky. OmbITBl, JAEMOHCTPUPYIOLIME 3aBUCHMOCTb CHJIBI
B3aMMOJEMCTBYS KaTyIIKH C TOKOM U MarHuTa OT CHJIbl TOKa U
HampaBJIeHUs TOKa B  KaTymke. M3ydenwe pelicTBus
MarHMTHOTO I0JI Ha IPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue n
uzyueHue paboTel snexrpoasuratens. Msmepenune KIIJ]
AIIEKTPOJIBUIaTENIbHON YCTaHOBKH. OIBITHI 110 MCCIEI0BAHUIO
ABJICHUS]  JJIEKTPOMAarHUTHOM  WHAYKIMM:  HCCIEAOBAHUE
M3MEHEHUH 3HaYeHMsI U HaIlPaBJIEHUSI UHAYKLIIHOHHOTO TOKa

@usnyeckue sBIECHUSA B NPUPOLIE: IIEKTPUUECKUE SIBICHUS B
aTMocdepe, 3JIeKTPUUYECTBO KHUBBIX OpPraHW3MOB, MarHUTHOE
nosie 3emud, Apeid TMOT0COB, POIh MArHUTHOTO TIOJS JIst
KU3HM HA 3eMJie, OJISIPHOE CUSHHUE

TexHuueckne  yCTpPOMCTBA:  DJIEKTPOCKOI,  aMIEPMETD,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
AIIEKTPOOCBETUTENBHbBIE npudopHI, HarpeBaTelbHbIE
AIEKTPONPUOOPHI (mpumepsr), AIEKTPUYECKUE
MIpelOXpaHUTENH, AJIEKTPOMAarHur, 3JIEKTPOIBUTaTellb
MOCTOSIHHOT'O TOKa, TeHEPaTOp MOCTOSHHOTO TOKA




9 KIIACC

Kox Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHMS
paszznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanuyeckoe naBuxkeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEILHOCTh MEXAHUYECKOTIO JBIKEHUS
8.3 PaBHOMEpHOE IPSAMOJIMHEHHOE JBUKEHUE
8.4 HepaBHoMepHOe mnpsMosnHelHOe ABMkeHHE. CpenHss U
' MT'HOBEHHAsI CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKCHHUH
8.5 Yckopenue. PaBHOYCKOpEHHOE MPSMOJIIMHEHHOE TBUKCHHE
8.6 CBobOomHoe manenue. OneIThl [ anmes
PaBHOMepHOE JnBHKEHME T10 OKpyXHOCTH. llepmon wu
8.7 gactota oOpameHus. JluHeWHas ¥ yrjioBas  CKOPOCTH.
LleHTpOCTpEeMUTETHPHOE YCKOPCHHE
8.8 [TepBrrit 3akoH HproToHa
8.9 Bropoii 3akon Herotona
8.10 Tperwnii 3akon HeroToHa
8.11 [TpuHIMIT Cynepno3uiuu CUil
8.12 Cuna ynpyroctu. 3akoH ['yka
8 8.13 Cuna TpeHUs: CHJa TPEHUS CKOJBKCHHS, CHJIa TPEHUS
' TIOKOS, IPYTHE BUJIBI TPEHUS
8.14 Cuna TSOKeCTH U 3aKOH BCEMUPHOTO TATOTCHHUS. Y CKOPCHHE
' CBOOOHOrO NaICHUS
8.15 JBuwxenne mmaHeT Bokpyr Comnma. IlepBas kocMudeckas
' ckopocTh. HeBecomMocTh U mieperpy3ku
8.16 PaBHOBecue maTepraibHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO
8.17 PaBHOBecue TBEpAOrO Tena € 3aKpPEIUIEHHONW  OChIO
' BpaiieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenue ummnynbca. UMnynabe cuibl
8.19 3aK0H COXpaHCHHS HMITYJIbCA
8.20 PeakTuBHOE qBUXKEHUE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.92 PaGora cun Tspkectd, ynpyroct, TpeHus. CBsi3b SHEPruu W
' paboThI
8.93 [ToTeHnmampHast HEPTHs Teja, MOJAHITOTO HaJ IMOBEPXHOCTHIO
' 3emun
8.24 [ToTentnmanpHast YHEPTUS CKATOUN MPYKUHBI




8.25

Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26

8.27

3aKoH COXpPaHCHUA MEXaHUYeCKOM SHEpIrun

[IpakTuueckue padbOTHI:

Ompenenenne cpenHe CKOPOCTH CKOJNBXEHUS Opycka WiH
JBIJKCHUSl LIapHKa IO HAKJIOHHOHM mmiockoctd. OmnpeneneHue
YCKOpEHHsS Tejla NpU pPaBHOYCKOPEHHOM JBIKCHHH IIO
HAKJIOHHOW TIOCKOCTH.

HccnenoBanue  3aBUCUMOCTH  IYTH OT  BPEMEHH  IPH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJIbHOM CKOPOCTH.
[IpoBepka TUIOTE3BI: €CIM NPU PABHOYCKOPEHHOM JABHKECHHH
0e3 HayaJIbHOW CKOPOCTH IMYTH OTHOCSTCA KakK A HEUETHBIX
9HuCell, TO  COOTBETCTBYIOIIME  IPOMEKYTKH  BpPEMEHH
OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHJIBI
HOopMalibHOTO fAaBieHus. Omnpenenenue ko3¢ (uIeHTa TpeHUus
CKOJIB)KECHHUSI. Onpenenenue KECTKOCTH MPY>KHAHBIL.
Onpenenenne paboOThl CWIbI TPEHUS TMPU PaBHOMEPHOM
IBIDKEHUM  Tela MO  TOPU3OHTAIBHOW  TIOBEPXHOCTH.
Omnpenenenue pabOTHl CUIIBI YIPYTOCTU MPU MOABEME Tpy3a C
UCIIOJIF30BaHUEM HETIOIBM)KHOTO M TIOJBHYKHOTO OJIOKOB

8.28

8.29

du3nyeckue SIBICHUS B npupoac: IMPUIMBbBI W OTJIHMBBI,
JABHKXCHUC TITIAHET ConHeunoi CUCTCMBbI, pCAKTUBHOC ABHUKCHUC
JKHUBBIX OpPTaHU3MOB

Texnuyeckue YCTPOﬁCTBaI CIILAOMECTP, HATYHUKU IIOJIOKCHUA,
PacCTOAHUA U YCKOPCHUS, PAKCThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe  nBukeHue. OCHOBHBIE  XapaKTEPUCTUKHU

91 KoJIe0aHuii: TIEPHOI, YaCTOTa, aMILIUTY 1A
9.2 MareMatnueckuii ¥ TPYXKUHHBIM MasTHUKHU. [IpeBpaienue
' SHEPIr'uu Npu KoJaeOaTeIbHOM JIBHKEHUH
9.3 3aryxatomue kojebanus. Beinykaennsie konebanus. Pezonanc
Mexannueckue BonHbL. CBONCTBA MEXAHMYECKHMX  BOJIH.
9.4 [IpononpHbIE U NONIEpEYHBIE BOJIHBI. J[11HA BOJHBI U CKOPOCTh
' e€ pacrpocTpaHeHHs. MexaHM4ecKue BOJHBI B TBEPJOM TeJe,
CECMUYECKHUE BOITHBI
9.5 3Byk. I'pomKoCTb 1 BbICcOTa 3ByKa. OTpakeHUeE 3ByKa
9.6 WNudpa3Byk u ynpTpa3zByk
[IpakTuyeckue paboOTHI:
OmnpeneneHne 4acTOThI U MepHoa KoleOaHUi MaTeMaTHYECKOTO
9.7 MasTHHKA.

OmpeneneHne 4YacTOThl W TEpHOJA KOJICOAHWH TPYKHHHOTO
MasiTHUKa




HccnenoBanue 3aBUCUMOCTH nepuosa KosieOaHuin
MOJIBEILIEHHOT0 K HUTH Tpy3a OT JUIMHbI HUTH. MccrenoBanue
3aBUCHUMOCTH Tepuoja Koyie0aHUil MPYKUHHOTO MasTHUKA OT
Maccel rpy3a. [IpoBepka He3aBUCHMMOCTH Mepuojaa KoseOaHui
rpy3a, MOJBELIEHHOT0 K HHUTH, OT MAacChl Tpy3a U >KECTKOCTHU
npyXuHsl. I3Mepenune yckopeHus cBOOOIHOTO MaieHUs
Ousnyeckue SBIECHUS B MPHUPOJE: BOCIPUSATHE 3BYKOB
9.8 KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH,
9X0
9.9 TexHuuecKue yCTpOMCTBA: IX0JIOT, UCIIOJIB30BAHUE YIbTPA3BYKa
' B OBITY M TEXHHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
101 DNEeKTPOMarHuTHOE  MoJie.  ODJEKTPOMAarHUTHBIE  BOJIHBIL.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana 31€KTPOMarHUTHBIX BOJH
10.3 DnekTpoMarHuTHas npupoza csera. Ckopocts cBeta. BoiaHOBBIE
' CBOMCTBA CBETA
10 [IpakTuueckue padbOTHI:
10.4 N3ydyeHune CBOMCTB BJIEKTPOMArHUTHBIX BOJH C IOMOULIBIO
MOOWIBHOTO TenedoHa
105 ®dusnyueckue SBICHUS B TPHUPOJE: OMOJIOTHYECKOE JEeUCTBUE
' BUJIIMOT O, YIIBTPa(rOIETOBOTO U PEHTI€HOBCKOTO M3ITydeHUI
10.6 TexHuueckue ycTpoWcTBa: MCIIOJIB30BAaHME AJIEKTPOMArHUTHBIX
' BOJIH /111 COTOBOM CBA3M
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cseta
11.2 IIpsimonuHeEitHOE pacpoCcTpaHEHHUE CBETa
11.3 OTtpaxxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHHS CBETa
114 [Ipenomnenue cBera. 3akoH mnpenomiieHus cBera. llomHoe
' BHYTpPEHHEE OTPaXEHHUE CBETa
11.5 JIunza. Xop tyyen B TMH3E
11.6 Onrtuyeckas cucteMa ¢oroanmapara, MUKpOCKOIA U TeJIECKoIa
11 117 I'maz  kak  onruyeckas  cucrema.  biIHM30pykocTh U
' JATLHO30PKOCTh
118 Paznoxenue Oenoro cBera B crnekrp. OnbiTel HbroTOHA.
' CrnoxxeHue CieKTpalbHbIX IBETOB. Jlucnepcus ceera
[IpakTuyeckue paboOTHI:
HccnenoBanue 3aBHCHMOCTH yIJla OTPaKEHHUS] CBETOBOIO
11.9 Jy4a OT yIJIa MaJcHHUsL.
N3ydyeHne xapakTepuCTHK HU300pa)keHHs] TpeaMera B
IJIOCKOM 3€pKajie.




11.10

11.11

HccnenoBanmne 3aBUCUMOCTH yTJIa MPEIOMIICHHSI CBETOBOTO
Jyd4a OT yIJia aJICHUs] Ha TPAHHMIIE «BO3yX — CTEKIION.
[Tonyyenne wu300pakeHH C TOMOINBI coOuparomen
JIMH3BIL.
Omnpenenenre GOKYCHOTO PaCCTOSIHUS U ONTHYECKOW CHIIBI
coOuparoIei JTMH3HI.
OMnBITH IO PA3TIOKEHHUIO OEIOT0 CBETa B CHEKTP.
OneITEl TIO BOCHPHUATHIO I[BETA MPEIAMETOB TMPH HX
HaOJII0ICHUU Yepe3 I[BETOBBIC (PUIBTPHI
dusnueckue siBieHust B npupoje: 3arMenus Comnnna u JIyHbI,
I[BeTa TEJ, ONTHYECKHE SIBICHUS B armocdepe (uBer HeOa,
pedpakius, pagyra, MUPax)
TexHuueckue ycTpoHCTBa: OYKH, MEPUCKOMN, QoToamnmapar,
OINITUYECKUE CBETOBO/IbI

12

KBAHTOBLBIE ABJIEHUA

121

12.2

OmnwiTel Pesepdopna u mimaHetapHas Mojaenb aTtoma. Mojenb
aroma bopa

Hcnyckanne w© moryiomieHue cBeTa aroMoM. KBaHTHL
JluneiuaThie CHEKTPHI

12.3

12.4

PagnoaktuBHOCTB. Anb(da, 6eTa- u raMMa-u3ITydeHHs

Crpoenue atomHoro siapa. HykinoHHast MoJiesb aTOMHOTO sipa.
H30TONnEI

125

PannoaktuBHele npeBpanienus. Ilepuon noypacnana aToMHBIX
Aa1ep

12.6

12.7

SAnepHble peaknuu. 3aKOHBl COXPAHEHHUS 3apsSAOBOTO U
MacCOBOI0 YHCEI

3Hepr1/151 CBA3U aTOMHBIX ACP. CBs3b Macchl U OHEPTUun

12.8

12.9

12.10

12.11

12.12

Peaxiuu cunrtesa u genenus siaep. Mcrounuku saeprun ConHia
" 3BE3]

SnepHas sHepretuka. JlelicTBUE paguOAKTUBHBIX U3JIy4CHUN Ha
JKUBBIE OPTraHU3MBbI

[IpakTuyeckue paboOTHI:

HabmtoeHune CriIonHbIX U TMHEWYAThIX CIIEKTPOB U3ITyUYESHHUS.
HccnenoBanue TpPEeKOB: HW3MEPEHHE HHEPIUM  YACTHUIIBIIO
TOPMO3HOMY ITyTH (110 (hoTOoTrpadusiM).

W3mepenune paanoakTHBHOTO (poHA

@dusznueckue  SABJICHUA B IPUPOJE: €CTEeCTBEHHBIH
palMOaKTUBHBIA (OH, KOCMHUYECKHE Jy4d, paJnOAKTHBHOE
U3Iy4YeHHE TMPUPOJHBIX MHUHEPAJIOB, JEHCTBHE PaJUOAKTUBHBIX
U3IyYeHUI Ha OpTaHU3M YeJIOBeKa

TexHuueckrue yCTpOWCTBA: CHEKTPOCKOI, HWHIUBUIYATbHBIN




A03UMCETP, 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 MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHHUS OCHOBHOI 00pa30BaTe/IbHOM MPOrPaMMbl OCHOBHOT'0
o0miero oopaszosanusi Ha ocHoBe PI'OC

[Tonnmanue ponu (U3MKU B HAYYHOH KapTUHE MHpPa; C(HOPMUPOBAHHOCTH
0a30BbIX MPEACTaBICHUI O 3aKOHOMEPHOW CBSI3M M I03HABAEMOCTH
ABIIGHUW  TPUPOJBI, O  POJM  OIKCIepuMeHTa B  (Qusuke, O
cuctemMooOpasyromnie ponu (QU3MKA B Pa3BUTHH ECTECTBEHHBIX HayK,
TEXHUKA M TEXHOJOTHH, 00 IBOMIOUMHN (PU3MYECKUX 3HAHWHA U UX POJH B
LIEJIOCTHOM €CTECTBEHHOHAy4YHOW KapTHHE MHpPA, O BKJIAJAEC POCCUHCKHUX U
3apyOeKHBIX YUICHBIX-(PU3UKOB B Pa3BUTHE HAyKH, OOBSICHCHHE MPOIIECCOB
OKpY’KaroIllero Mupa, pa3BUTHE TEXHUKU U TEXHOJIOTUH

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

Brmanenne ocHOBaMM NOHATMHHOIO anmnapara M CHMBOJMYECKOIO S3bIKA
GU3MKM M HUCHOJB30BaHME HUX I pelIeHHs] Y4eOHbIX 3adad; yMEHHUE
XapaKTepu30BaTh CBOMCTBAa TeJ, (HU3UYECKUE SBICHHUS M IPOLECCHI,
UCTONB3Ys QyHIaMEHTAJIbHBIE U SMIUPUYECKUE 3aKOHbI

YMeHrne OmuChIBaTh HM3yYEHHBIE CBOMCTBA TeN M (PU3UYECKHE SIBJICHUS,
UCTIONB3Ys GU3UUECKUE BETUIHHBI

Brnanenue ocHOBaMHM METOJOB Hay4YHOTO MO3HAHUS C YYETOM COOIIOICHUS
MpaBmII OE30MaCHOTO TpyAa: HabMoIeHNe PU3NIECKUX SIBICHUI:

YMEHHE CaMOCTOSTEIBHO COOHMpATh SKCIICPUMEHTAILHYIO YCTAaHOBKY U3
JTAHHOTO Habopa 00OpyAOBaHUS MO WHCTPYKIIUH, ONMKCHIBATH XOJ| OMBITA U
3aMUChIBaTh €0 PE3yNbTaThl, HOPMYIUPOBATH BHIBObI;

MMPOBCACHUEC IMPAMBIX W KOCBCHHBIX I/I3MepeHHﬁ (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH:
YMEHHE  IUIAHHPOBAaTh  HM3MEPEHHs,  CaMOCTOSTENbHO  COOUpAaTh
OKCIIEPUMEHTATbHYI0 YCTAaHOBKY IO HWHCTPYKIIUH, BBIYUCIATH 3HAUCHUE
BEJIMYMHBI M aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNIBTATHI C YUETOM 3aJaHHOU
MOTPEIIHOCTH PE3YIHTATOB U3MEPEHUI;

IMPOBEACHUC HECJIOKHBIX OKCIICPUMCHTAJIBHBIX HCCHG}IOBaHHﬁ;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBHYIO YCTAHOBKY M MPOBOIUTH
UCCIIC/IOBAaHHE 110 WHCTPYKIWH, TPEACTABIATH MONyYCHHBIC 3aBUCHMOCTH




¢u3nueckux BEIMYMH B BUAEe TaOmUI, U TpadUKOB, YUUTHIBATH
HOTPEITHOCTH, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIIeOBAHMS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAENeH (MaTephaibHas
TOYKa, a0COIIOTHO TBEPAOE TEIO, MOJEIN CTPOCHUS Ta30B, KHIKOCTEH U
TBEPABIX TeJ, IUIAHETapHas MOJEIb aToMa, HYKJIOHHAs MOJEIb aTOMHOIO
A1pa) U yMEHUE IPUMEHSATH UX JJI51 00bsACHEHNUS (PU3NYECKUX TPOLIECCOB

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

YMmenue pemiats pacuéTHble 3aqaun (Ha 6a3e 2 — 3 ypaBHEHUI), UCTIONB3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (PU3NYECKHE BEIMYUHBI, B YaCTHOCTH,
3aMUChIBaTh KPAaTKOE YCIIOBUE 3a/layM, BBIBIISITH HEAOCTAIOUIUE JaHHBIE,
BBIOMpATh 3aKOHBI W (QOPMYNBI, HEoOXoAuWMbIe sl €€ pelieHus,
UCIIOJIb30BaTh CIPABOYHBIE JaHHbIC, IPOBOAUTH pacué€Thl U OLEHUBATh
PEATUCTUYHOCTD MOJTYYSHHOTO 3HAYeHHs (DU3MUECKON BEIMYUHBI; YMEHUE
OMpeAeNiTh Pa3MEPHOCTh (U3MUECKON BENMYUHBI, MOJIYUYEHHOW MpHU
pEIIeHUH 3aa4n

YMeHne XxapakTepu30BaTh PHUHIMIIBI I€UCTBUS TEXHUYECKUX YCTPOWCTB, B
TOM 4YHCJI€ OBITOBBIX MPUOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTMYECKHX
IPOILIECCOB 10 UX OMHMCAHUIO, UCMOJIb3Ys 3HAHUS O CBOMCTBaX (PU3MUYECKHX
SBJICHUN U HEOOXOMMble (PU3NUYECKHE 3aKOHOMEPHOCTH

10

YMeHue ucnoib3oBaTh 3HAHUS O (U3NYECKUX SIBJICHUSX B IOBCEIHEBHOU
JKU3HU i oOecriedeHus O€30MacHOCTH MpU OOpalieHUH € OBITOBBIMU
npuOopaMi M TEXHUUYECKUMHU YCTPONCTBAMH, COXPAHEHHs 3/10pOBbI U
COOJIIOJIEHHsI HOPM HKOJIOTUYECKOT0 MOBEJCHMS B OKpYXKarolleil cpee;
NOHUMaHHe HEOOXOAUMOCTH TPUMEHEHUS JOCTHXKEHUH (UMK U
TEXHOJIOTHH JUIsl pallMOHAJIBHOTO MTPUPOJOIIOIB30BAHUS

11

OnplT  moMCcKa, MpeoOpa3oBaHHUs W NpPEACTaBieHUs  UHGOpMaLUU
¢u3nyeckoro - colepKaHMs C  MCIIOJb30BaHMEM  HMH(OPMAIMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTWH; YMEHHE OLIEHUBAaTh JOCTOBEPHOCTh
NOJy4eHHOM MH(OpMalmuMu Ha OCHOBE HMMEIOLMXCA 3HAaHUM |
JIOTIOJTHUTEIbHBIX MCTOYHUKOB; YMEHHE HCIIOJIb30BAaTh IPH BBINOJIHEHUU
yuyeOHbIX 3aJaHMil  HAYYHO-TIONMYJSIPHYIO  JIUTEpaTypy (U3NYECKOro
coJlep’KaHusl, CIIpaBOYHbIEe MaTepUabl, pecypchl ceT VHTepHeT; BianeHue
0a30BbIMU HaBbIKaMU MpeoOpa3oBaHus MH(POpPMALMHM U3 OJIHOM 3HAKOBOM
CUCTEMBl B JpYI'yl0; yMEHHE co37aBaTb COOCTBEHHbIE MHUCHbMEHHBIE U
YCTHBIE COOOIIEHHUS Ha OCHOBE MH(OPMAILIUU U3 HECKOJIIBKUX HCTOYHUKOB




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

K IIpoBepsieMblii 3JIeMeHT COAePKAHUSA
ox

1 MEXAHWYECKUE SABJIEHUA

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

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

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

13 x()=x,+vft

I'paduku 3aBucMMOCTM OT BpEMEHU sl MPOEKIUH CKOPOCTH, IPOEKIUU
IIEpEMEIECHUS, IIyTH, KOOPAUHATHI IIPY PABHOMEPHOM MPSIMOJIMHENHOM JABUKECHUU

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

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] B

DopMyIbl Ui MPOEKIUH EPEMELLEHUs, IPOCKIUHA CKOPOCTH U MPOCKLUN YCKOPEHUS
IIPY PABHOYCKOPEHHOM NPSIMOJIMHEWHOM JIBUKECHUU:

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

a.(f)=canst,

o] o]

2 2_5
Loy Uix “a, 8,

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

CBobonHoe mnanenue. Dopmynbl, OMNKCHIBAIOIIME CBOOOJHOE NAJAEHHE Teia IO
15 | BEPTHKAmA (IBUKeHUE Teja BHU3 WJIM BBEPX OTHOCHUTENIBHO IMOBEPXHOCTH 3EMIIN).
' I'paduku 3aBUCUMOCTH OT BPEMEHHM JJISl POCKIIMU YCKOPEHUS, IPOSKIIUN CKOPOCTU U

KOOpPJAUWHATHI ITPpU CBO6OI{HOM MMaACHUU TCJIa 110 BEPpTUKAIIN

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




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

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

Macca. ITnotHocTs BemecTBa. @opmyiia JIJisl BBIYUCICHUS TTIOTHOCTH:

_m

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




1.15

1.16

1.17

1.18

1.19

F-G. my -in:
'L
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO MaieHusl.
dopmyiia 715 BBIYUCIECHUS CHIIBI TSKECTH BOJIM3M MoBepXHOCTH 3eMiu: F = mg.
JBuxenue mnaner Bokpyr Connua. IlepBas kocmuueckast ckopocts. HeBecomocTs n

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

Mexannueckas pabota. @opmyna st BEIYUCICHHS paOOThI CHITHL:

A=Fsoosc

Mexanuueckass MOIITHOCTb:

=24
I

Kunernueckas u noreHuagbHas sHeprus. ®opmyia Juist BBIYUCICHNS KHHETUYECKON
SHEPruu:

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

E,= mgh

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

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

1.20

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




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

n= Anonesnas
A‘S&I‘IZEEBEEHH

1.21

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

p=pgh+p_,

1.22

1.23

3axoH [lackans. 'mapaBaudeckuii npecc

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

Fap =PEV

Ycnopue naBaHus Tena. [lnaBanue CYZAO0B U BO3AYyXOIlJIaBaAHUEC

1.24

1.25

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

voL
T

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

1.26

3aryxaromue konebanus. BelnyxneHHble konebanus. Pezonanc

1.27

1.28

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

h=v-T

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

1.29

IIpakxmuueckue pabomoi

W3mepenue cpeHel MIOTHOCTH BEIIECTBA; apXUMEI0BON CUJIBL; KECTKOCTU MPYKUHBL,
K03 pULIMEeHTa TPEHUS CKOJIbKEHUS; paOOThI CHIIbI TPEHUS, CHIIBI YIIPYTOCTH; CPEIHEN
CKOpOCTH JBIJKEHHSI OpycKa IO HAaKJIOHHOM IIJIOCKOCTH; YCKOpeHHMs Opycka mpu
JBIDKEHUM 110 HAKJIOHHOW  IUIOCKOCTH; 4YacTOThl M  Iepuoja  KoJjeOaHuii
MaTeMaTHYECKOro0 MasiTHUKA; YaCTOTHI U MEpHoIa KojleOaHuil Mpy>KUHHOTO MasTHUKA;




MOMEHTa CHJIbI, ACHCTBYIONIETO Ha pbIYar; paOdOThl CHIIBI YIPYTOCTH TMPHU MOABEME
rpy3a ¢ HOMOIIIO HETOABMKHOTO OJI0KA; pabOThI CHIIBI YIIPYTOCTH NIPU NOIbEME TPY3a
C MIOMONIBIO TTOJABMKHOTO OJIOKA.

HccnenoBanue 3aBUCUMOCTH apXUMEIIOBOM CHIIBI OT 00bhEMa MOTPY)KEHHOW YacTH Tea
U OT IUIOTHOCTH HJKOCTH; HE3aBUCHMOCTH BBITAIIKMBAIOIICH CHIIBI OT MacChl TeJa;
CUJIbI TPCHHUA CKOJIBXKCHHA OT CHJIbI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBCPXHOCTHU,
CWJIBl YIPYrOCTH, BO3HUKAIONIICH B MPYKWUHE, OT CTEHCHHW Ae()OopMaluyd MPYXKUHBL,
YCKOpEHUsl OpyCKa OT yria HAaKJIOHA HANPaBIIONIEH; Mmeproja (4acTOThl) KOJeOaHMiA
HUTAHOI'O MasiTHUKA OT AJIMHBI HUTH, IICpHUOIa KOHe6aHHﬁ MNPY>XUHHOI'O MasATHUKa OT
Macchl Tpy3a M JKECTKOCTH TMPYKUHBI, HCCICIOBAHUE HE3aBUCUMOCTH TMEpHOIA
KOJICOAHWH HUTSHOTO MAasTHHKAa OT Macchl rpysa. [IpoBepka yciOBUSI paBHOBECHS
pblyara

Qusuueckue A61eHUs 6 npupooe. MPUMEPHl IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
JKUBOW U HEKUBOW NPUPOJIE, IEUCTBUE CUIIBI TPEHUS B IPUPOJE U TEXHUKE, IPUIIUBBI U
OTIUBBI, JBWXKEHUE IUIaHET COJIHEYHON CUCTEMBI, PEAKTHBHOE JIBUKCHHME >KUBBIX

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

1.31 Onoku, HaKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIONINECS COCY/IbI,
YCTPOMCTBO BOZOIPOBOJIA, THIPABIMYECKUH ITpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
HOPILIHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIb30BaHUE YIIbTPa3BYKa B ObITY U TEXHUKE

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

21 Mogenun  TBEPAOTO, IJKUAKOTO W Ta3000pa3HOTO  COCTOSIHMW  BEIIECTBA.
Kpucrammmyeckue n amopHbIe TENa

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

' bpoyHoBckoe nasmxenue, iuddysus

2.3 ~ CmauuBaHUWe W KallWJUISIPHBIC SBICHUS

2.4  TemnnoBoe pacuIMpeHHe U CKaTHE

2.5  TemnoBoe paBHOBecHE

26 Buytpennsist sneprus. Pabota u teruionepeaya kak crocoObl HN3MEHEHHUs BHYTPEHHEH

' SHEPruu

2.7 Bwuapl Teronepeaayn: TeIIONPOBOAHOCTb, KOHBEKIIHS, U3Ty4eHUE
HarpeBanue u oxiaxaenue tei. KonndecTBo TEIUIOTH. Y enbHas TeIUI0EMKOCTb:

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

2.9 Ql +Q;g g

2.10 Hcnapenue u xKoHAeHcanus. VI3MeHeHHEe BHYTPEHHEH SHEPIHU B MPOLIECCEe UCTIAPCHUS




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

2.11  BnaxHOCTH BO3ayXa
[MnaBnenne u kpuctaym3anus. V3MeHeHHe BHYTPEHHEW SHEPrUM MPHU TUIABICHUH H
KpUCTAITM3aUU. Y IelbHAsl TEII0Ta TUIaBICHUS:
212 0)
& m
513 BHyTpeHHsis sHeprus cropaHus TOIUIMBA. Y IeJbHasl TEIUIOTa CrOpaHUsl TOILIUBA: (| =
' Q/m
2.14  Tlpuniunsl paboTtsl TemioBbix apurareneid. KI1J[ TermmoBoro npurarens
Ipakxmuueckue pabomul
N3mepenne yAenbHON TEIIOEMKOCTH METAUIMYECKOTO I[HIJIMHAPA; KOJIWYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (UKCHPOBAHHOM Macchl, B
515  KOTOPYIO OmymieH HarpeThlid IMIMHID, KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM
' WIMHIPOM, TI0CJEe OMYCKaHHs €ro B BOAY KOMHATHOW TEMIEpaTypbl; OTHOCUTEIHHOU
BJIQXKHOCTH BO3/yXa; YAEIbHOU TEIJIOTHI IIaBleHUs Jbaa. MccnenoBanue n3aMeHeHus
TEMIEPaTypbl BOJbl MpPH PA3JIMYHBIX YCJOBHSX; SBIEHUS TEIJIOOOMEHa WpH
CMEIIMBAHUU XOJIOIHOM U ropsiueil BOAbBI; MpoIecca UCTIapeHHs
Qusuueckue s61eHUsl 8 NPupode. TTIOBEPXHOCTHOE HATSDKCHUE M KANTUJUIIPHBIC SBICHUS
2.16 B mpupone, KpucTaiisl B mnpupoae, uziaydenue CoiiHIIa, 3amMep3aHHe BOJIOEMOB,
Mopckue Opu3bl; 00pa3oBaHUE POCHI, TyMaHa, WHEes, CHera
Texnuueckue ycmpoticmea: KanWUISAPBl, TPUMEPHl HCIOJIB30BAaHUS KPHCTAIUIOB,
2.17 | KWIKOCTHBIA TEPMOMETp, MATYHK TEMIIEPATypPhl, TEPMOC, CUCTEMa OTOILICHUS JOMOB,
TUTPOMETPBI, ICUXPOMETP, ITapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnektpuzanus ten. /IBa BUAA ANEKTPUUYECKUX 3apsI0B
3.2  BzammoneiicTBHe 3apspKeHHBIX Tell. 3akoH Kymona
3.3 | 3aKkoH coxpaHEeHUs dIEKTPUIECKOro 3apsaa
3.4 Onektpudeckoe  moje.  Hampsok€HHOCTH — 2JIeKTpUYecKoro  mouisa.  [IpwHImm
' CYTNEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocutenu  snextpuueckux  3apsgoB. JleHCTBHME  ANEKTPUUYECKOTO TMOJIA  Ha
' aneKTpudecKkue 3apsbl. [[pOBOTHUKY U TUANEKTPUKH
[TocTossHHBIN ANEKTpUYECKUM TOK. JleHcTBHS 3iekTpuueckoro Toka. Cuia TokKa.
3.6  Hampsokenue.
I=q/t,U=A/q
37 DNEKTPUYECKOE COMTPOTUBIICHHE. Y ACTBHOE JICKTPHUECKOES CONTPOTUBIICHHE:
' R =pl/S
3.8 3akon Oma a5 yyactka snekrpuueckoi nernm: | = U/R
[TocnenoBarenbHOE COSIUHEHUE MPOBOTHUKOB:
3.9

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




Hapanneanoe COCAUHCHUC ITPOBOJHUKOB PABHOI'O COIPOTUBJICHUA:

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

F

CMelaHHbIe COCAUHCHU IMPOBOAHUKOB

3.10  PaGota u MomHOCTH ekTpuueckoro Toka. A = Ult, P = Ul
3akon Jxxoynsa — Jlenna:
3.11 0=1I 2 pos
312 OnbiT Dpcrena. MarHuTHOE 1MoJie MPSIMOTO MPOBOJHHMKA ¢ TOKOM. JIMHUM MarHUTHOM
' UHIYKIHN
3.13  MaruuTtHoe noJje MOCTOSHHOTO MarHuTa. B3anuMoielicTBuEe MOCTOSIHHBIX MarHUTOB
3.14  JleiicTBHe MarHUTHOTO TIOJI HA POBOJHUK C TOKOM
3.15  Omsrter @apanes. SABneHue aneKTpoMarainTHON HHAYKIuu. [Ipasuio Jlenma
Ilpaxmuueckue pabomul
H3mepeHne 3JIeKTPUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOTO
TOKa; pabOTHI NIEKTPHUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, BO3HUKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI,
316 JaMITOYKa), OT HANpsDKEHUS! Ha KOHIAX MPOBOJAHUKA; 3aBUCUMOCTH COIIPOTHBIICHUS OT
' JUIMHBI ~ TPOBOJIHMKA, IUIOMIAQJAM €r0  IOMEPEYHOr0 CEYEeHUST U YJEIBHOTO
COIIPOTHBIICHUSI.
[IpoBepka mpaBwia IS DJIEKTPUYECKOTO HANPSHKEHHS TPH  TOCIETOBATEIBHOM
COCMHEHUWU TPOBOJHUKOB, TIpaBWia JJS CHJIBI DIIEKTPHUYECKOTO TOKa IIPH
napanjielbHOM CO€MHEHUH NTPOBOJAHUKOB (PE3UCTOPHI U JIAMIIOYKA)
Qusuueckue A6leHuUs 6 npupode: BJIEKTPUUYECKUE SBJIEHHUS B aTMmocdepe,
3.17  SJEKTPHUYECTBO >KMBBIX OPraHU3MOB, MArHUTHOE IMOJIC 3eMIIH, JAPEH( MOIFOCOB, PO
MarHUTHOTO TIOJIS JUIs1 )KU3HU Ha 3emIie, OJISPHOE CUSTHHE
Texnuueckue ycmpouicmea: >IEKTPOCKOI, aMIIEpMETpP, BOJIBTMETP, PEeocTaT, CUETUHK
318 DIIEKTPUYECKOW  DHEPTUH, DIIEKTPOOCBETUTENbHBIE TNPHUOOPHI, HarpeBaTelIbHBIC
' ANEKTPONPUOOPHI  (TIPUMEPHI), DIEKTPUUECKHE TPEIOXPAHUTEIH, dIEKTPOMArHUT,
AIIEKTPOABHUTATEIh TIOCTOSHHOTO TOKA, T€HEPATOpP MOCTOSIHHOTO TOKA
3.19  DnekrpomarHuTHbIC BONHEIL. [lIKkana aneKTpoOMarHuTHRIX BOJH
3.20  Jlyuesas mojueinb cBeta. [IpsiMoMHEIHOE pacipocTpaHEHHE CBETa
3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkano
3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHSI CBETa
3.23  ucmepcus cBeTa
394 JIunza. Xop nmydeii B nun3e. @okycHoe paccTosiHUEe JUH3BL. OnTHYecKas Cuiia JIMH3bI:
' D=1/F
3.25 I'ma3 kak onTryeckas cuctema. Onrndeckue mpuoOopsI
3.96 Ilpakxmuueckue pabomul

W3mepenne onTu4eckoi CHIIbl coOuparomeil JHMH3bI; (OKYCHOTO PpacCTOSHHA




cobuparomield JUH3bI (10 CBOWMCTBY PAaBEHCTBA pa3MEpOB MpeAMEeTa M H300pakeHus,
KOTI'Jla IpeIMeT pacioJio’KeH B ABOMHOM (oKyce), MoKa3aTes IpeJIoMIeHHs CTEeKIIa.
HccnenoBanue cBoiicTBa M300pakeHUs, MOITYYSHHOTO C IMOMOIIBI0 COOMparoleit
JIMH3bI, U3MEHEHHsI (POKYCHOTO PACCTOSHUS JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTHU yTja
MPEIOMJICHUS] CBETOBOTI'O JIy4a OT YIJla aJIeHUs Ha TPaHUIIe «BO3AYX — CTEKIION

Dusuneckue sA6/1eHUs 8 npupode.‘ 3aTMCHUA COJIHLIa u .HYHBI, OBETa TCJI, OIITHYCCKHUC

3.27
sBJICHHS B aTMocdepe (BeT HeOa, pedpakiys, paayra, MUPax)
3.28  Texuuuecxue ycmpoticmea.: 09KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOIBI
4 KBAHTOBGIE SIBJIEHUA
4.1  PaamoakTUBHOCTH. Anb(a-, OeTa-, raMma-u3nydenus. Peakuuu anbda-u Oera-pacmnaga
4.2 Onbitel Pezepdopna mo paccesuuto anbda-vactuil. [LnanerapHas Mozienb aToma
4.3  Cocra aToMHOTrO sigpa. M30TOIBI
4.4  Tlepuon momypacnaza aTOMHBIX P
45  SnepHble peakuuu. 3aKOHBI COXPaHEHMSI 3aps1I0BOIO U MAaCCOBOI'O YHCET
Quszuueckue s61eHUsi 8 Npupooe: SCTECTBCHHBIH PalMOAKTUBHBIA (OH, KOCMUYECKUE
4.6  ny4d, paJHOAaKTUBHOE M3IYyYCHHUE MPUPOIHBIX MUHEPAIOB, JCHCTBUE PAJMOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M 4eJIOBEKa
47 Texnuueckue ycmpoiicmea: CIEKTPOCKOIN, WHAWBUIYAIBHBIA JO3UMETp, Kamepa

BI/IJ'IBCOHa, AACPHAsA DHEPICTHKA




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

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



