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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHa Ha OCHOBE TOJOKEHUN U TpeOoBaHMI K pe3yabTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa3oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (enepanbHO paboueilt mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpPaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHXCS K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUU, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydawmumxca. B mnporpamme mno (Qusuke y4UTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanu3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00y4YeHHUS, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma no ¢u3uke ycraHaBIMBaeT paclpeiesieHue yueOHOro MaTepuana
o rojaMm o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHUKE Pa3BUTHs MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMma mo ¢Qusuke pa3zpaboTaHa ¢ LEJIbI0 OKa3aHUS METOJIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY MPEIMETY.

®dusurka sABIAETCSI CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, IIOCKOJIBbKY (PM3NYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, MPEIOCTaBJIsieT Hauboliee sICHbIC
00Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUSA, TO €CTh CI0c0o0a MOTyYCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

Onna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHONW T'PAMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIQJICHUE CIIETYIOIIUMU KOMIIETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAyYHO OOBSCHSTH SIBJICHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOTO MCCIICIOBAHMS,

WHTEPIIPETUPOBATh JaHHBIC M HCIIOJB30BATh HAYYHBIE JOKA3aTeNbCTBA IS
MOJTyYEHUS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpa3oBaTenbHbIX opraHu3auusx Poccuiickoir @expepauuu, peanu3yrOMIUX



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

Lenu nzydyenust pu3uku Ha yriryOIEHHOM ypOBHE:

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

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

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yUYCHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATHh (U3NYECKUE 3HAHUS U Hay4yHbIC
JIOKA3aTeNIbCTBA JIJIsl OOBSICHEHUS OKPY>KAIOITUX SIBJICHHI;

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

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymyuiei
npoecCUOHANLHON  JIEeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeeMy 00y4eHHUIO B 3TOM HalpaBJICHHH;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMY HW3y4YeHHUIO (HU3WKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIHMX Mpoduiieit 00ydeHUs Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTikeHue 3TUX LieNed mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a/1ayu:

pUOOPETEHUE 3HAHUN O JUCKPETHOM CTPOCHHUH BEIIECTBA, MEXAHUYCCKHUX,
TEIJIOBBIX, DJICKTPOMArHUTHBIX M KBAHTOBBIX SIBICHHSIX;

pUOOpETEHNE YMEHUM aHATM3UPOBATh U OOBSICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOCHHE METOJIOB PEIICHUS PACYETHBIX M KAYECTBEHHBIX 3a/1a4, TPEOYIOMNX
CO3MaHUS W WCIIOJIB30BAHUSA (PH3WYCCKUX MOJENeH, BKIIOYAs TBOPYECKHE W
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pa3BUTHE HCCIIEIOBATEILCKAX YMEHMI: HAOIIOJATh SIBICHUS U H3MEPSTh
bu3nYecKue BEIMYUHBI, BBIIBUTATh TUIIOTE3bl U Mpe/jiaratb SKCIepUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH W MPOBOJUTH OMBITHI, SKCIICPUMEHTAIBHEIC
WCCJICIOBAHMSI, aHAJTM3UPOBATH MTOTYICHHBIC JJAHHBIC U JIeJIaTh BIBOJIHI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIHel (U3HNIECKOTO COEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTUKEHUSAX (PU3UKU, MHTEpIIpETAIns U
KPUTHYECKOE OIICHHBaHUE WH(OPMAITUH;

3HAKOMCTBO cO c(pepamu MpodhecCHOHAIBHOU ACSATEILHOCTH, CB3aHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha uzyuenue ¢usuku (yriayOaéHHBIM ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
obOpazoBanus orBoautcs 340 gacos: B 7 kiacce — 102 yaca (3 yaca B Hezelnw), B 8
kiacce — 102 yaca (3 yaca B Heeno), B 9 kinacce — 136 yacoB (4 yaca B HEJIEIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

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

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

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH U3y4datoT npupoy. EcrecTBeHHO-
HAyYHBIH METOJl TIO3HAHUS: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOTO BOMPOCA,
BBIJIBIDKCHUE THUIIOTE3, HKCIEPUMEHT IO TIPOBEPKE THUIOTE3, OOBICHEHUE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

MexaHnnueckue, TEIIOBBIE, SJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SIBJICHUSL.

dusnyeckue TPUOOPHI U Tpoleaypa MPSAMBIX HU3MEPEHHI aHAJIOTOBBIM U
UU(POBBIM NPUOOPOM.

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHUIN.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MyneHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE, YEM OOJIBIIE BBICOTA ITYCKa.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

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

JBwxenue yacTtuil BemiecTBa. CBS3b CKOPOCTH JBWKEHHS YacTHI[ C
temnepatypoil. bpoyHoBckoe nBwxenue. Juddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamm4yeckux) Tesl. B3auMoCBsI3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX



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

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimol.

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

OnpIThl IO HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS T'a30B.

OnpITHl IO OOHAPYKEHUIO EUCTBUS 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 JIBHIKECHHUHU.
Pacuér myTu v BpeMeHU ABUKEHHUS.

I'padukn 3aBUCHUMOCTEHl BEJIWYMH, ONUCHIBAIOIIMX JBWXKeHUE. OO0mme
NOHATUSI 00 OTHOCUTENIBHOCTH JBWXeHUs. CloXeHUue CKOpOCTed s Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH [JBMKEHHs Tell. Macca Kak Mepa WHEpPTHOCTH Tella B
NOCTYNaTeapHOM JBWKeHUU. IlmoTHocTh BemiecTBa. CBsA3b IUJIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CUilbl ¢ TOMOLIBIO JUHAMOMETpA. SIBIICHHE TATOTEHUSI U CUIIA
TskecTd. CHIla TSDKECTH Ha Apyrux maHerax. Bec tena. Hesecomocts. Crioxenune
CWJI, HANPABJIEHHBIX IT0 OJHOM mpsiMoM. PaBHOonencTByromas cuil. Cuila TpeHUsI.
TpeHne CKOJIbXEHUS W TPEHHUE IOKOs, BA3KOE TpeHue. TpeHue B NpUpOAE U
TEXHUKE.

Jemoncmpayuu.

HabGnrogenne MexaHn4ecKoro IBUKEHHUS TeNa.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CrnoxeHune CHJI, HaIllPpaBJICHHBIX IO OJTHOW MPSMOM.

Jlabopamopuvie pabomel u onvimel.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OmnpeneneHue IIOTHOCTH TBEPIOTO TeNa.

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

OnBITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD CHIIbI TPEHHS CKOJIBKEHUS OT CHJIBI
JIABJICHMS M XapaKTepa CONMPUKACAIOIINXCS TOBEPXHOCTEM.

Pasnen 4. laBinenne TBEPABIX TeJl, s KMIKOCTEH U ra3os.

Hasnenue. Cuna naBieHusi. CrnocoObl yMEHbIIECHUS U YBETUUCHUS JaBICHUSI.
JlaBneHue ras3a. 3aBUCUMOCTb J1aBJIEHUs raza oT o0béma u Temnepatypsl. Ilepenaua
JABJIEHUS TBEPIABIMM TENaMH, SKUAKOCTSIMU UM razamu. 3akoH Ilackans.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JABJICHHUS  KUAKOCTU  OT  T[JIYyOMHBI  MOTIPY>KEHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aylmHOW o6osouku 3emin. OnbiTt Toppuuemu. M3mepenue armocdepHOro
JaBJI€HUS. 3aBUCUMOCTb aTMOC(EPHOTrO JaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPA.
[Tpubops! 17151 U13MepeHuss aTMOC(EPHOTO TABJICHHUS.

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

Jemoncmpayuu.

3aBUCUMOCTbD JABJICHMS ra3a OT TEMIIEPATYpPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBarueckui nmpecc.

[IposiBnenue nencTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

VYcmoBue naBaHus TEN: IUIABAaHUE WA MOTPYKEHUE TEJN B 3aBUCUMOCTH OT
COOTHOIIICHHMSI TNIOTHOCTEN TeJa U KUJIKOCTH.

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 CUJIbI, JEMCTBYIOIIEH Ha TEJO B
KUJKOCTH, OT MacChl TeNa.

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

KoncTpynpoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OMPEACICHUE
€€ rpy30n0AbEMHOCTH.

Paszgea 5. PaGoTra 1 MOIIHOCTB. JHepPrus.

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

[IpocTbie MeXaHM3MBI: pblYar, BOPOT, OJOK, TOJUCIACT, HAKIOHHAS
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue prruara. IIpasuio
MomeHTOB. [IpuMeHeHHMe TmpaBuia paBHOBECHsI phluara K OJOKy. «30510TOe
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTrnueckas W TNOTEHUHAbHAS HHEPTHUS.
[IpeBpallieHre OHOTO BH/IA MEXAHUYECKOW SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y MIPEBPALICHHS SHEPTUU B MEXAHHKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomul u onvimaol.

HccnenoBanue ycioBUN paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3yuenue npaBuia pbeluara AJisi HOJIBHXKHOTO U HEMOABUYKHOTO OJIOKOB.

Omnpenenenne KIIJI moaBuKHOTO U HETIOABHKHOTO OJIOKA.

Omnpenenenue paboThl CUIIBI YIPYTOCTU MPU MOIBEME TPY30B MPHU MOMOIIU
MOJIBM)KHOTO OJI0Ka.

N3ydenune 3aKkoHa COXpPaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKYJ. ONbIThI, MOATBEPKAAIOIINE
OCHOBHBIE TIOJIOKEHHUS 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
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUW MOJIEKYJISIPHO-
KMHETUYECKOW Teopur. [I0BEpXHOCTHOE HATsKEHUE, CMAadMBaHUE, KAIWUIIPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

Temneparypa. CBsi3b TeMmepaTypbl CO CpPeAHEH KUHETHUYECKOW HHEprueut
TEIUIOBOTO IBM>KEHUS YaCTHUILl. TeMnepaTypHbIE IIKAJIBI.

Brayrpennsis  sHeprus. CrnocoObl W3MEHEHUS BHYTPEHHEH OSHEprUM:
TerUIonepeaya u CoBeplieHre padboTsl. Busl Temionepenayu: TemionpoBOAHOCTD,
KOHBEKLIMs, WU3JIydyeHHEe. Buael Ttemonepenayn B IPUPOAE U TEXHHKE.
HeoOpaTuMoCTh TEMIOBBIX MPOLECCOB.

KonuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BeUIECTBA. TemiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HbrioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OaslaHca.

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaieHus. [lapooOpasoBanue u konneHcanus. Mcnapenue. Kunenue. Y nenpHas
TEIJI0Ta NapooOpa3oBaHMsl. 3aBUCUMOCTh TEMIIEPATYPbI KUIIEHHS OT aTMOC(EPHOTO
naBiieHus. HachleHHbIN 1 HEHACKIIIECHHBIN ap. BaaxHoCTs BO3MyXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpuniunel pabotsl TerioBeix aBurateneit. KIIJ TerioBoro nBurarers.
TennoBple ABUTATENM M 3alIUTa OKPYXKAOLIEHW cpeabl. TennoBele MOTEpU B
TEIUTOCETSX.

3aKOH COXPAHEHUS W MPEBPALICHUS SHEPTrUU B MEXAHUYECKHX U TEIIOBBIX
IIpoLECCax.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenune nuddysuu.

HaGnronenne sBIEHUN TOBEPXHOCTHOTO HATSHKEHHUS, CMavyMBaHUS U
KAWUISIPHBIX SIBIICHUM.

Habmro1eHue TenaoBoro paciimupeHust Tedl.

W3meHeHue AaBieHHs] ra3a NpU U3MEHEHHH 00bEMa M HArpeBaHUU WIH
OXJIQXKJECHUU.

[IpaBuna u3MepeHus: TeMIIEpaTyphl.

Bunbl Tenonepenaym.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMHU CUJIAMHU.

CpaBHEHME TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Hab6nronenue xurenus.



HabGnrogenue nocTossHCTBa TeMITepaTyphl MPH TIIaBICHHUH.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimaol.

OnbITEl IO OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MPUTSHKCHUS.

OnpITHl IO BHIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIM caxapa.

W3mepeHne TeMneparypsl py MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIEPATYPHI.

OnpITel TIO HAOJIOACHHUIO TEIUIOBOTO PACIIMPEHMsI Ta30B, >KUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue JaBJIeHUS BO3/lyXa B Oa/JIOHE MITIPUIIA.

HccnenoBanure 3aBUCHMMOCTH JaBJIEHUST BO3JyXa OT e€ro oo0béma #
TEeMIEPaTypPHI.

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

HaGnrogenne wu3MeHEHHs BHYTPEHHEH DSHEpruM Tela B  pe3yibTaTe
TEeIIonepeaul U padoThl BHEITHUX CHJL.

HccnenoBanue siBIeHUS TEIUIOOOMEHA ITPU CMEIIMBAHUU XOJIOTHOM U TOpsUeit
BOJIbI.

OnpeneneHue KOJIMYECTBA TEMJIOTHI, MOTYYEHHOTO BOJIOM MPH TEIIIO0OMEHE C
HarpeThiM METAJUIMYECKUM LIWUIMHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca UCIIapeEHNs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Pazges 7. JiekTpudecKkue ¥ MAarHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JIEKTpUYECKHX 3apsaoB. B3aumopencraue
3apspKEHHBIX Tell. 3akoH Kynona.

Onektpuueckoe mnoje. Hanpsok€HHOCTh 3nekTpudeckoro mnods. [IpuHuun
CYTIEPITO3UIINU DICKTPUIECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpuueckux 3apsioB. DJIEMEHTAPHBIA SJEKTPUUECKUN 3apsil.
Crpoenue artoma. I[IpoBOoAHMKM, IUAJEKTPUKA U TOJYINPOBOJAHUKHU. 3aKOH
COXPAaHEHMS AIEKTPUUYECKOTO 3apsa.

DONEKTPUYECKU TOK. YCIOBHUSI CYIIECTBOBAHHUS DJIEKTPUUYECKOIO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeMCTBUS SIEKTPUUYECKOro TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DJIEKTPUUECKUN TOK B METaJIaX, KUJKOCTIX U raszax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaAIPSIKEHHE. AMIIEPMETP
Y BOJIbTMETP B LIEMH MOCTOSIHHOTO TOKa. CONMpOTUBIIEHNE MPOBOAHUKA. Y IeIbHOE
CONpOTHUBJIEHUE BemiecTBa. 3akoH OMa juist yyactka nenu. [locienoBarenbHoe U



NapajiyieIbHOEe COeIMHEHUE MPOBOJHUKOB. DJIC B 11eMU MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heauaennsie 3j1eMEHTEI.

PaGota W MOIIHOCTH DJEKTPUYECKOTO TOKa. 3akoH Jlxoyns-JleHa.
DReKTpUYecKre IeNu U MOTPEOUTETN IEKTPUIECKOi sHeprun B ObiTy. KopoTkoe
3aMbIKaHUE.

[TocTtostHHBIE MarHUTHL. B3anmMoaeicTBUE TOCTOSSHHBIX MAarHUTOB. MarHuTHOE
noje. MarautHoe moJsie 3eMJIM M €ro 3HadyeHue s Ku3Hu Ha 3emute. OmbIT
Opcrena. MarautHoe moje 3ieKkTpuyeckoro Ttoka. OmnbiT Amnepa. [Ipumenenue
AJEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Amnepa U omnpeneieHue €€ HalpaBieHUs. DJICKTPOABUTaTeNIb TOCTOSHHOTO
TOKa. Vcnosib30BaHUE SIJIEKTPOABUTATENICH B TEXHUYECKUX YCTPOMCTBAX MU Ha
TPaHCIIOPTE.

OnbiTel @apajnes. SBneHne 3meKTpoMaraHuTHON MHAYyKIMU. [IpaBumno Jlenna.
DJIeKTpOreHeparop. Cnoco0b1 MOJTyYCHUS AJIEKTPUYECKOMN DHEPTUM.
DIEeKTPOCTAHIIMM Ha BO300HOBJISEMBIX MCTOUYHHMKAX DHEPTUU. IDKOJIOTHUYECKHUE
po0JIeMbl SHEPTeTUKH. TOIITUBHBIC SJIEMEHTHI U AJICKTPOMOOWIIH.

Hemoncmpauuu.

DJeKTpU3aLUs TEIL.

JIBa pojia SIIEKTPUYECKUX 3aPSAI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsJIOB.

MopaenupoBanue CHIOBBIX JIMHHM JJIEKTPUYECKOTO TMOJISI C TOMOIIBIO
OyMaKHBIX CYJITaHOB.

[IpoBOIHUKH M TUAJIEKTPUKH.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl Toka aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSIKEHUST BOJIbBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3anmonencTBrE TOCTOSTHHBIX MAarHUTOB.

MoaennpoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJIIOCOB MarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmnbIT Dpcrena.

MarauTHoe 1oJje Toka. DJIEKTPOMArHUT.

JlercTBrE MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DJIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiThl Dapajnes.

DIIEKTPOTreHEPATOP NOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 10 HAOMIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
VHIAYKIEH.

HccnenoBanre NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOJAHUKH U
JUDJIEKTPUKH.

COopka 1 UCHBITaHNE ANEKTPUUECKON LIETTH MMOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS HAa PE3UCTOPE U CONPOTUBIIEHUS PE3UCTOPA.

OMnBIThL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTh SJIEKTPHUUYECKOTO COMPOTHBICHUS
IPOBOJIHUKA OT €r0 JJIMHBI, IUIOMIA/IA MONEPEYHOT0 CEYEHUSI U MaTepHaIa.

OmnpeneneHue y1eapHOr0 CONMPOTUBICHUS IPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOKEHUM TP MOCIEI0BATEIIBHOM
COEJIMHEHNH JIBYX PE3HCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MAapajuIeIbHOM COEOUHECHUU
PE3UCTOPOB.

Onpenenenne 3/1C 1 BHyTpEHHETO CONPOTUBIICHUSI ICTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeINOJIHEHUS 3aK0HA OMa JJ1s TOJTHOM 1ENu.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HETMHEUHBIX JIEMEHTOB (JIAMITBI
HaKaJIMBAHMS WM MOJYITPOBOJHUKOBOIO TMO/A).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HAYIIETO Yepe3 pe3UCTOp.

OmnpeneneHne MOIHOCTH AIEKTPUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

Omnpenenenue KII/] nHarpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3ziereHu .

HccnenoBanue AeMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HamlpaBJi€HUsS TOKA B KaTylIKe W OT HaJu4us
(OTCYTCTBUSI) CEp/IEYHUKA B KaTYIIKE.

N3yueHue neiicTBUSI MArHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIS.

N3mepenne KII/] anexkTpoaBuraTeIbHON yCTaHOBKH.

OmnbITBI  TIO  WCCICIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCJIeI0BAHNE U3MEHEHUI 3HAUCHUS U HaIlPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KIIACC



Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanndeckoe aBmxkeHue. MarepuanpHas Touka. CHocoOBI ONMHMCAHWS
MEXaHUYECKOTO JIBIDKEHUS: TaOIM4YHbIN, rpaduueckuit, ananmutuaeckuii. Cucrema
orcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbI€ BEIMUMHBI, ONEPALMK ¢ BEKTOPAMH, IPOECKIIUH BEKTOpa. Panuyc-
BEKTOP MATEPUAIIBHOW TOYKH, NEPEMENIEHHE Ha IUIOCKOCTH. PaBHOMepHOe
psIMOJIMHEWHOE IBKeHre. HepaBHOMepHOE psMOJIMHEHOE JIBH>KeHHE. CpenHsist
Y MTHOBEHHAs1 CKOPOCTb TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE NPSIMOJIMHEMHOE JBHXKEHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['padmyeckas MHTEpHpETaLlsl YCKOPEHUS, CKOPOCTU, MPONUACHHOTO MyTH U
MEPEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBukeHue Tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY.

JIBMKEHME 110 OKPYKHOCTU. JIMHEMHAs CKOPOCTBh, YIII0Bast CKOPOCTh, IIEPUOL
¥ 4acToTa O0pallleHus Npyu paBHOMEPHOM JBUKEHUU MO OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPYKHOCTH.

Bexkrop cunbl. PaBHOAEHCTBYIOMIAs Cra.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIUII CYTIEPHO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpPEHUsI MOKOs, Apyrue Bubl TpeHus. KoauuneHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnu um noabéMHas cuna Kpbuia. COBpEMEHHBIE JIE€TaTEIbHBIE
amraparel, CyJa HAa M[OABOAHBIX KpPbUIbSAX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOUIISIX. [[BHKeHHE Moe3/1a HAa MarHUTHOW MOAYIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BMKEHWE TEN BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToMm uwmcie tiaHer Bokpyr Comnma). IlepBas
KOCMHMYECKast CKOPOCTb. HeBECOMOCTh U EpETpy3KH.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. M3menenune ummnysnbca. UMIyabe CAIIbl. YIPYTroe U HEYIPyroe
B3aMMO/JICHCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHUs HMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexanudeckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTOCTH,
TpeHusi. CBA3b dHEpPruM U paboThl. [loTeHInanbHas 3Heprus Tena, MOJHATOTO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTtou npykuHbl. Kunernueckas
sHeprud. TeopemMa O KMHETUYECKON SHEPrHH. 3aKOH M3MEHEHHS U COXPaHEHHS
MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.



HaOmronenne MexaHMYeCKOTO JIBM)KEHHUsS TeJla OTHOCHUTENIBHO Pa3HBbIX Tell
OTCUETAa.

CpaBHeHHME MyTeH W TPAeKTOPHUI NBWXKEHHS OJHOIO U TOTO K€ Tena
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKopoCTU U YCKOPEHHUS TPSIMOJIMHEHHOTO JIBUXKECHMUSL.

HccnenoBanre Npru3HaKkoB PAaBHOYCKOPEHHOTO JIBH)KCHHUS.

HaOmronenue aBuKeHUsI Tejia Mo OKPY>KHOCTH.

HaOnronenne MeXaHMYECKUX SIBICHUM, MPOUCXOASIIMX B CUCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM JBWKEHUM OTHOCHUTEIHHO
KaOuHeTa (PU3MKH.

HaOmronenue paBHOBeCHS TeJl, CBOOOTHOTO MaJACHUs, KOJeOaHUs MasTHHUKA B
WHEPLUUAIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHUS TeJla OT €r0 MacChl U IEUCTBYIOIIEH Ha HETO CHUJIBI.

HaOmronenue paBeHcTBa CUIJI PU B3aUMOJICUCTBUU TEIL.

M3meHeHne Beca Tela Mpyu YCKOPEHHOM JBHKECHUH.

[lepenaya uMItyabca Mpu B3auMOJEHCTBUU TEN.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMMyJibca Mpu a0COTIOTHO HEYIIPYTrOM B3aUMOICHCTBUM.

CoxpaHeHne UMITYyJIbCa IPH YIIPYTOM B3aWUMOJICHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHue SHEepPTUU MPU CBOOOTHOM MaICHUH.

CoxpaHeHue SHEePruu Mpu ABUKEHUH Tella MOJ| ACHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpyupoBaHue TpakTa [Jjisi pa3roHa M JAJIbHEHIIEro pPaBHOMEPHOTO
JBH>KCHUS IIAPUKA WIIN TEIIEKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpyCKa WM JBUKEHUS IIaprKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeniesieHue YCKOpPEHUs Tejda MpU PABHOYCKOPEHHOM JBIXKCHUHU TIO
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHM IIPU PABHOYCKOPEHHOM
JBM)KCHUHU O3 HauallbHOW CKOPOCTH.

[IpoBepka TUNOTE3bI: €CU MPU PABHOYCKOPEHHOM JBUKCHUH 0€3 Ha4aJIbHOM
CKOPOCTH IyTH OTHOCSTCS KaK PsiJi HEYETHBIX YHCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanne NBIKEHHS Tella, OPOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue korhGUIeHTa TPEHUS CKOJIBXEHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPY>KUHE, OT
CTETNeHU eQopMalliy MPY>KUHBI.

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

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

Pa3znen 9. Mexannueckune KoJ1e0aHus M BOJIHBI.

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

MaremaTU4eCKUd U TMPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTEeIbHOM JBUKCHUU.

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

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

Hemoncmpauuu.

HaGmonenne koneGaHuii Ten MOJA JAEUCTBUEM CHJIBI TSXKECTH U CHIIBI
YIOPYTOCTH.

HabGnronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HabGnrogenue BoIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHca.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

Omnpenenenne 4acTOThI U MEPUOIa KoJIeOaHU MAaTEMAaTHYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThI U MEPUOIa KOJIeOaHUN IPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Tiepuojia KoJaeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH MEpUOia KOJI€OaHUI NMPYKUHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH Tepuoia KoieOaHuil Tpy3a, MOJBEIIEHHOTO K
JIEHTE, OT MAcChl rpy3a.

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

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.



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

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIsI COTOBOM CcBA3U. Pagmonokanus. Kocmuueckast CBs3b.

OnexTpomMarHuTHas npupoaa cBera. CkopocTh cBeTa. BoNHOBBIE CBOWMCTBa
cBeTa: uHTephepeHIus U TUPpaKus.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepenmus u qudpaxius cBeTa.

Jlabopamopuvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

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

Pa3zgea 11. CBeroBble siBJICHHS.

JlydeBass MOJenb CBETa W TeOMETpUYECKas onThKa. VICTOYHHMKM CBETa.
[IpsimosnHEiHOE pacnpocTpaHeHue cBeTa. 3atMeHus CoinHua u JIyHel. OtpaxeHue
ceeta. Ilnockoe 3epkano. 3akoH oTpaxeHus cBera. [locTpoenue nzoOpakeHuUH,
c(hOpMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeta. 3akOH npesoMmiieHus cBeta. [lomHoe oTpaxeHue ceera.
Hcronb30BaHue MOJHOIO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

Jlunza, xom nydert B nuH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
U300paKkeHnid, CHOPMHUPOBAHHBIX TOHKOM JHH30M. OnrTuyeckas cucrema
¢doToanmapata, MHUKpPOCKONAa M Teneckona. [7a3, Kak ONTHYECKas CcucTeMma.
bim3opyKocTh ¥ 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HetoToHa. Croxxenue
CHEKTpalbHBIX IBETOB. J{Mcnepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmy4yenune n300paxxeHU# B TIIOCKOM 3€pKaJie.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon mydeil B cobuparoiieil JTnH3e.

XO0J 1y4yer B pacCEeUBAIOLICH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus ¢poToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Monenb riasa.

PasnosxeHnue 6enoro cBeTa B CIEKTP.



[Tonyuyenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaul.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaXXEHUsT CBETOBOTO Jydya OT yIJia
naJICHUs.

W3yyeHue CBOMCTB N300pAKEHUS B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJla MPEJIOMIIEHUS OT yTila MaJicHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tomy4yeHmne n300pakeHUH C TOMOIILI0 COOMPAFOIIICH JTNH3HI.

Omnpenenenre (GOKYCHOTO PACCTOSHUS M ONTHYECKOW CHIIBI COOMPAFOIICH
JIUH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OneIThl MO BOCHPHUATHIO IIBETa NPEIMETOB MPU HX HAOIIOJACHUM Yepes3
LIBETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass Mojenb atoma. Mojnens atoma bopa.
HcnyckaHue U norioiieHne cBera aroMoM. KBaHThl. JInHeuaThie CIEKTPHI.

PanuoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atoMHbIX siaep. JlercTBue pagnoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyYCHUSI.

SnepHble peakuuu. 3aKOHBI COXPAHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Maccel M 3Hepruu. Peakuumm cuHTe3a U
nenenust sapep. Mcrounumku sHeprum ConHua W 3BE3M. SnepHast >HEpreTHka.
DKOJIOTHYECKHE MPOOJIEMbI SIAEPHON SHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrexTpsl pa3IMYHBIX Ta30B.

CnekTp BoAopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYyYCHUH.

Peructpanus nzmydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIAYKTOB.

Jlabopamopusie pabomul u onvimel.

HaOmnronenue CrlomHbIX ¥ JIMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

HccnenoBanre TPEKOB: U3MEPEHUE PHEPTUU YACTHUIIBI 10 TOPMO3HOMY MYTH
(mo doTtorpadusam).

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-0000IIAIOIMINN MOIY/Ih TIPEAHA3HAYEH JJISI CUCTEMATH3alUN
1 00001IeHNs TTPEAMETHOTO COACPIKAHUS U OIbITA IEATEILHOCTH, TPUOOPETEHHOTO



OpU M3YyYEHUH BCEro Kypca (QU3MKH YIUIyOJEHHOTO YPOBHS, a TaKkKe s
HOJIFOTOBKK K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 (PU3UKE.

B nmponecce wu3ydeHHs JaHHOTO MOIYJSI PEATU3YIOTCS M IOJIyYaroT
JajbHeWIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
OpPEIMETHBIX M METalpeJIMETHBIX pe3yJbTaToB O0y4YeHus, (opMUPOBaHKE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: OOBSICHEHUE U ONKMCAaHUE SBJICHUI HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIIENO0BATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MMOCTAHOBKA LEIM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4EHHUE BBIBOJIOB).

[IpenmoutuTenbHON  QOpPMON  OCBOCHHST MOIYJNA SIBISETCS TMPAKTUKYM,
IIporpamMma KOTOpOTo BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pas3fellaM M TeMaM Kypca
(U3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYasi pabOTHI U OMBITHI U3
nepeyHell K paszaenaM Kypca) B YCIOBHUSIX CAMOCTOATEIBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3a7aHUsl O €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUU C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rpyNIIOBBIMU WM UHIUBUIAYaIbHBIMU IPOEKTAMU, CBSI3AHHBIMHU C
cojJiep>KaHueM Kypca (pU3UKH.

N3ydeHne MOBTOPUTEIBLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3a/laHds Pa3sHOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBITOTHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYarOIINXCs
K OCHOBHOMY TOCyJapCTBEHHOMY JK3aMeHy 1o (Qu3ukKe, a TaKxke
CBUJETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPAMOTHOCTH.



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 COCTOSIHHUIO POCCHUHCKOMN
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

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

TOTOBHOCTb K aKTUBHOMY YYacCTHIO B OOCYKIECHUH OOILIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM 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 HaAyuyH020 NOZHAHUA:

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

OpUEHTalMs B JIEATEITbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
npeJcTaBlICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOM JI0OOO3HATENIbHOCTH, HHTEpeca K HCCIEeI0BaTENbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHUE LIEHHOCTH Oe3omacHoro o0pa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMUYECKOM MHUpPE, BaXXKHOCTH TMpaBUi OE30MacHOrO IMOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBAaHUEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pe(IIEKCUH, TPU3HAHUE CBOETO MpaBa Ha OUTUOKY
Y TaKOT'O € MpaBa y APYyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTHE B PEIICHUHM TMPaKTHYCCKUX 3ajad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHU3alliu, Topoja, Kpas) TEXHOJOTHYECKOH M COIHaIbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;,

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHECHHE (U3WYECKUX 3HAHUU JUIsS pEIIeHUs 3a7ad B
00J1aCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYITKOB M OIICHKH X BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
pelIeHuUs;

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 MPAKTHYECKYIO
JIEeSITEIbHOCTD;

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

OCO3HaHUE JAS(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JlacTH
busuKy;

IJJAHUPOBAHUE CBOETO PAa3BUTHSI B NPUOOPETEHUM HOBBIX (DU3NUYECKUX
3HAHUI;

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

OIIEHKa CBOMX JICHCTBUN C Y4Y€TOM BJHUAHHUS Ha OKPYXKaIOIIyI Cpeny,
BO3MOKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTe ocBoeHUS MpOTrpaMMEI 0 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuatomerocss OyayT chOpMHpPOBAHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TTO3HABATEILHBIC YHUBEPCATIbHBIC YUeOHbBIC JEHCTBUA,
KOMMYHUKATHBHBIC  yHHBEPCAJIbHBIC  Y4YCOHBIC  JICHCTBHUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YIeOHBIC ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbBIE TPU3HAKUA OOHEKTOB (SIBJICHUI),
KJIacCU(PUIIMPOBATD UX;



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

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M IIPOLIECCOB, JI€NaTh BBIBOJbI C HCIOJIb30BAHUEM JAEAYKTHBHBIX 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:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

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

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

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

IIPOTHO3UPOBATh BOZMOXHOE JAJIbHEWIIEE Pa3BUTHE (PU3HMUECKUX MPOLECCOB,
a TaKKe BBIJBUTaTh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBHUSX H
KOHTEKCTaXx.

Pabora c nndopmanueii:

IPUMEHATH PA3JIMYHBIE METOJbl, MHCTPYMEHTBl M 3alpOChl MpPU TIOHCKE H
oTOOpe MH(POPMALIUU WU AAHHBIX C YUYETOM MPENSIOKEHHON yueOHOH (hr3MUecKoit
3a/1aui;

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

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

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaNbHYIO  (GOpMYy  IpEACTaBICHUS
uHGOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B X0/JI¢ 00CYKJIeHHs y4eOHOT0 MaTepuaa, pe3yJibTaToB JabopaTOPHBIX paboT
U TIPOEKTOB 3aJ1aBaTh BOIIPOCHI 0 CYIIECTBY 00CYXIaeMOM TEMbI M BBICKA3bIBATh
WJICH, HAICJIICHHBIE Ha pEIICHWE 3a/Jayd W TOoJJep)KaHHue OJaroenaTeIbHOCTH
OOIICHMS,

COTIOCTaBIISATh CBOU CYXKJICHUSI C CYXICHUSMU JPYTUX YYACTHUKOB JTUAJIOra,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



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

INOHMMATh U HCIIOJIB30BaTh MPEUMYLIECTBA KOMAaHJHOW M WHJMBUIYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

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

BBIIIOJIHATh CBOKO YacTh pa0OTHI, TOCTUTas KAaueCTBEHHOIO PE3yJIbTaTa IIOo
CBOEMY HANpPaBJICHUI0 U KOOPAUHUPYS CBOM JECHUCTBUA C APYTMMH YICHAMH
KOMaH/Ibl;

OLICHMBAaTh KayeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPUSM,
CaMOCTOSITENILHO C(hOPMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

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

OPUEHTUPOBATBCA B  PAa3IUYHBIX  MOAXOAAX  NPUHATHS  PEIICHHM
(MHIUBUYaIbHOE, IPUHATHE PEIIECHUS B TPYIIIE, IPUHATUE PELICHUN MPyIION);

CaMOCTOSITEJIbHO COCTaBJISATh AJITOPUTM pElICHUs (U3NYECKON 3ajaud Win
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh IIPEIJIaraéMble BAPUAHTHI pELICHUM;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILIECHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Ipejiararh IjaH €€ U3MEHEHNS],

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

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YMCIE B XOJ BBIIOJHEHUS
(U3NYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSAM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WM JIUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHUKY JIPYroro.

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

INPEAMETHBIE PE3YJIBTATBI

K koHIity 00y4yeHus ¢ 7 Kaacce npeIMETHbIE pe3yJIbTaThl HA YTIyOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIOJIb30BATh MOHATHUS: (PU3NYECKHE M XMUMHUYECKHUE SIBJICHUS, HAaOII0IeHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €TMHUIIBI (PU3UYECKUX BEIIMYUH, AaTOM, MOJICKYJIa,
arperaTHble  COCTOSIHMsSI ~ BemiecTBa  (TBEpAOE, IKUIKOE, Tra3z000pa3Hoe),
MEXaHMUYECKOE JBI)KCHUE (PAaBHOMEpPHOE, HEPaBHOMEpPHOE, MPSIMOJIMHENHOE),
TPaeKTOpHsi, PaBHOACHCTBYIOMAs cui, aedopmanus (ympyras, TUIaCTUYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BCILIECTBA, PABHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JIB)KEHUE, WHEPIU,
B3aMMO/ICHCTBHUE TEJl, PABHOBECHUE TBEPJIBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs,
nepeaada JaBleHUs TBEPABIMU TeEJIaMH, KHAKOCTSIMU W Ta3aMH, aTMoC(epHOe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH) TTO OMKUCAHUIO X
XapaKTePHbIX CBOWCTB M HAa OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JIAHHOE
(bu3HYECKOe SIBJICHHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3MUECKUX SIBIICHUM B OKPYKAIOIIEM
Mupe (B TOM 4ucie (PU3NYECKHe SBJICHUS B MPUPOJIC: MPUMEPHI JBMKCHHS C
Pa3IMYHBIMH CKOPOCTSIMU B KWBOW M HEKMBOM MPUPOJE, ACHUCTBUE CHII TIKECTH,
TPEHUSsI, YIPYTrOCTU B MPUPOJIE U TEXHUKE, BIMSHUE aTMOCHEpPHOro JaBJICHUS Ha
YKWBOU OpraHu3M, IJIaBaHUE PbIO, phlUary B TeJie YeI0BeKa), MPU 3TOM MEPEBOIUTH
MPaKTUYECKYIO 3a1a4y B yUeOHYI0, BBIJICNIAThH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH )
bu3NYECKUX SBICHUI;

ONKCHIBATh HU3YUYEHHBIC CBOMCTBA TeNl W (DU3UYECKUE SIBJICHUS, UCIOJIb3YS
(dbuznyecKke BEIMUUHbI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMS, MY Th, CPEAHSIS
CKOpPOCTh, CHJIa YIPYrOCTH, CHJIa TSDKECTH, BEC Tejla, CUjla TPEHUS, JaBJICHUE
TBEPJIOTO TeJa, TABJICHUE CTOI0A )KUIKOCTH, BBITAJIKUBAIOIIAS CUJIa, MEXaHUYECKas
paboTa, MOIIHOCTh, IUICYO CHJIBI, MOMEHT CHJIBbI, KO3((HUIMEHT IOJIE3HOTO
JIEUCTBUSI MEXAaHU3MOB, KHHETUYECKas M MOTCHITMAIbHAS SHEPTHU), IPU OMUCAHUN
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
o0O3HaueHUsT W eAUHUIBl (PU3NYECKUX BEIUYHMH, HAXOIUTh (OpMyIbI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MPOIIECCHI, UCTIONB3YS
MpaBUJIa CIOKEHUS CUIT (BJIOJIH OJTHOM MpsiMoit), 3aKkoH ['yka, 3akoH Ilackansi, 3akoH
ApxuMena, IpaBUIO paBHOBeCHUs pbluara (0J0Ka), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXPAHEHUS MEXAHUYECKOW DSHEPruu, MpPHU HTOM J1aBaTh CIIOBECHYIO
(GbOpMyIMPOBKY 3aKOHA U 3alUCHIBATH €M0 MAaTEMATUYECKOE BHIPAKECHHE,

CTPOUTH TMPOCThIC (DU3NUYECKUE MOJICNH PEAbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJEIATH IPH OTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SABJICHUHN, MPUMEHATH (PU3NUECKHE MOJICTN JIJIsi OOBSICHEHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUeOHBIX 3a]1a4;



OOBSACHATHh (PU3NYECKUE SBJICHHUS, MTPOIIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337aud, B TOM YHCIE TPEOYIOIIUE YHCIEHHOTO OLIEHUBaHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU 3TOM BBIOMPATH aJE€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBIBISATH MPUUHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pacCykJCHU ¢ Omopod Ha U3y4YEHHBbIE CBOMCTBa
bu3nUecKux sBICHUM, (PU3nyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IEIH;

pemaTth pacdy€THble 3aauu (B 2—3 ACCTBUS) MO M3ydyaeMbIM TeMaM Kypca
¢u3uky, BeIOMpas aJeKBaTHYIO (PU3NYECKYIO MOJIETh, C MCIIOIb30BAHUEM 3aKOHOB
U (popMyJI, CBA3BIBAIONINX (DU3HUECKHUE BETMUUHBI, 3aIUCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pEIICHHUE 3a/1a4H, BBISIBISATH HEIOCTAIOIINE WIIM N30bITOYHBIE JAHHBIE,
00OCHOBBIBaTh BBIOOp METO/A pEIICHUs 3a/layd, MCIOJb30BaTh CIIPABOYHBIE
JaHHBIE, TPOBOJUTh MAaT€MAaTHYECKHE MpeoOpa3oBaHUS M Pacy€Tbl, OLEHUBATH
PEANMCTUYHOCTD TOJIYYEHHOTO 3HA4eHHsS (PU3NYECKON BEIIMYUHBI U ONPENEISATh
pa3MepHOCTh (PU3UYECKOMN BEIMYMHBI, OTYYCHHON IPU PELICHUH 331a4H;

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh TPU NOMOIIH (PU3UUECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHs, B OINUCAHUU
UCCJIEIOBAHMSI  pPAclO3HaBaTh  IPOBEPSIEMOE  MPEANOJOXKEHHE  (THUIOTE3Y),
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WK (HU3MUYECKUX
cBocTB Ten (Auddys3us, TEIUIOBOE pACLIMPEHUE Ta30B, SBJICHUE WHEPLUH,
WU3MEHEHUE CKOPOCTH MPU B3aUMOJICUCTBUM TEJl, Mepeada aBJICHUS KUIKOCTHIO U
ra3oM, IMpOSIBICHUE JEHCTBUS aTMOC(PEPHOro MAaBJICHMS, ACHCTBUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOJIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOMIOJCHUN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYITUPOBATH BHIBOIBI;

OPOBOAUTH TPSIMbIE ¥ KOCBEHHBIE HW3MEpeHUs (PU3MYECKHX BEITUYHH
(paccrosiHue, IPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuila, TeMIlepaTypa,
IJIOTHOCTh JKUJKOCTH W TBEPAOTO TeNa, CHJIAa TPEHUS CKOJIBKCHHS, JTaBICHUE
BO3]lyXa, BEITAIKUBAIOIIAS CUJja, ICHCTBYIOIIAs Ha MOTPYKEHHOE B )KUJIKOCTh TEJO,
KOA(D(PHUIIMEHT MOJE3HOTO JEHCTBUS TMPOCTHIX MEXAHU3MOB) C HMCIOJb30BaHUEM
aHAJIOrOBBIX M LHU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAA MU3MEPEHUS,
(buKCUpOBATH NMOKAa3aHUs MPUOOPOB, HAXOJUThH 3HAUECHUE U3MEPSIEMON BEJIMUMHBI C
MOMOILBIO YCPEAHEHUS PE3YJIBTATOB CEPUU U3MEPEHHUI U OLIEHNUBATH MOTPEIIHOCTh
U3MEpPECHUN;

MPOBOJUTH HECIIOKHBIE IKCIIEPUMEHTAIbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEH
(bu3MYecKuX BEIUYUH (3aBUCUMOCTH IMYTH PAaBHOMEPHO [BIKYIIErocs Teiaa OT
BPEMEHU JBWKEHUS Tela, CUJIbI TPEHHUS CKOJBXEHUS OT CHJIbI HOPMAaJbHOTO
JIaBJICHUS, KauecTBa 00paOOTKH MOBEPXHOCTEH T€ U HE3aBUCUMOCTH CHUJIbI TPEHUS



OT IUJIOIIAU COMPUKOCHOBEHHUS TE€J, CHJIbl YIPYTrOCTH OT YJJIMHEHUS MPYKUHBI,
BBITAJIKMBAIONIEH CUJIBI OT 00BbEMA MOrpYyKEHHOM YacTH Tejla W OT IJIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Teja, OT TIJIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUH IIJIaBAHUS TEJ, YCIOBUN paBHOBECHS pblyara u 0JIOKOB):
COBMECTHO ¢ yuuTeneM ¢GOpMyIupoBaTh 3aqady M THUIOTE3y HCCIeI0BaHUs,
CaMOCTOATENILHO  IUIAHUPOBAaTh  HMCCIENOBAHUE, CaMOCTOSITENIbBHO  COOMpPAThH
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY C MCHOJB30BAHHEM HHCTPYKIIMH, MPEIACTaBIAThH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh NOTPEIIHOCTH, JEJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEA0BAHMS;

coOmoaaTh TpaBWJIa TEXHUKA O€30MacHOro Tpyna mnpu pabore ¢
Ja00paTOPHBIM 000PYI0BAaHUEM;

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETP, TMHAMOMETP, COOOIIAIOIINECS COCY/IbI, 0apOMETP, phIUar, MOABUKHbII
Y HENOJIBM>KHBIN OJIOK, HAKIIOHHAS MIJI0CKOCTb;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJOTMUECKHX MPOLIECCOB C ONOPOM HAa UX ONUCAHUS (B TOM YHUCIIE:
HNOJUIMITHUKY, YCTPOICTBO BOJONPOBOAA, THJPABIMYECKUN Tpecc, CHUQOH,
MaHOMETp, BBICOTOMEpP, MOPUIHEBOM HACOC, apeoMETp), HUCIHOJIb3ysd 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMATHYHBIE PUCYHKM H3YYECHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTMYECKHX IIPOLECCOB IpH
pElIeHUH YYeOHO-TTPaKTUYECKHUX 3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS M COOJIIOACHHS HOPM DKOJOTMYECKOrO TOBEICHHS B
OKPYKaIOIIEN CpeIE;

OCYHIECTBJISATH OTOOP UCTOUYHUKOB MH(MOPMAITU (PU3UIECKOTO CONECPKAHUS B
WuTepHere, caMOCTOSTENbHO (OPMYNHpYsl TOMCKOBBIM 3ampoc, HAa OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS pPAa3jIMYHBIX HCTOYHUKOB BBIICIATH
uH(popMaIuIoo, KOTOopas SBISETCA MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISPHYIO
auTepaTtypy (pusmdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECYpChl CETH
WuTepHeT, BiaaeTh nNpuéMaMH KOHCIEKTHPOBAHUSA TEKCTa, NpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBbIE KpAaTKHE€ MUCHbMEHHBIE U YCTHBIE COOOUIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MH(pOpMaluu (U3NYECKOTO COIECpPKaHHsS, B TOM UHCIE



nyOJMUYHO JeNlaTh KpaTKUe COOOIICHHS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX
UCCJIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BaTh HW3YUYEHHBIM TMOHSTUWHBIN
anmnapar Kypca (GU3MKU, COMPOBOKAATh BHICTYIUICHHE MPE3CHTAIINECH;

IPU BBINOJHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUMN paclpenessTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ[auaMU, CICTUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLICHMBATh COOCTBEHHBIM BKIJIAJ B
NEeATEIbHOCTh TPYMIBI, BBICTPAUBATh KOMMYHUKATHUBHOE B3aUMOICHCTBUE,
YUYUTHIBAS MHEHUE OKPYKAIOIIUX.

K koHity oOyuenus ¢ 8 knacce npeIMeTHbIE PE3yJIbTAThl HA YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U
amop(HbBIe Tea, HACBHIIMICHHBIH W HEHACBHIINICHHBIA Map, CIMOCOObI M3MEHEHUS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJIHHKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKHU, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MarHUTHOE MOJIf, ONTHYECKas CHUCTeMa) M CHUMBOJIMUECKUN S3bIK (DU3UKU TpHU
pelIeHrnH YYeOHBIX U MTPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (CKaTue), TEIIoBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAYMBAHUE, KAWUISIPHBIC SBIICHUS,
UCIIApEHUE, KOHJICHCAIMS, IUIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHUE, CIIOCOObI
Teronepeaayu (TErIonpOBOHOCTh, KOHBEKIUS, U3TyUYCHHE), TEIIOBBIE TTOTEPH,
AJIEKTpU3AIUs TEJI, B3aUMOJICUCTBUE 3apsioB, JACHUCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMO/JICHCTBUE MAarHUTOB, AEHCTBHE MAarHUTHOIO TOJIS Ha
MIPOBOJHUK C TOKOM) IO ONMHUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3NUYECKOE SIBICHUE;

pacro3HaBaTh MPOSBJICHUE NU3YYEHHBIX (PU3HUECKUX SIBIICHUM B OKPYKAIOIIEM
Mupe (B TOM uyucie (U3MYECKUEe SBICHUS B MPUPOJIC: TOBEPXHOCTHBIE U
KaWUISIPHBIC SIBJICHUS B MPUPOJAE, KPUCTAUIBI B Mpupone, uzinydenue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMJIH, APeid MoIH0COB, POJib MArHUTHOTO MOJIS IS KU3HU Ha
3emie, MOJAPHOE CHUSHHE), MPU ITOM MEPEBOAUTH MNPAKTUYECKYIO 3a/ladyy B
y4eOHYI0, BBIACISTH CYIIICCTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBICHHUIA;,

OMHUCHIBATh MU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUYECKUE SIBJICHUS, UCIIONIB3YS
dbuznYecKke BEIMUYUHBI (TEMIIepaTypa, BHYTPEHHSIS SJHEPT U, KOJTUYECTBO TEIIOTHI,
pabota rasza, ynenbHas TEIJIOEMKOCTb BEIIECTBA, YAEIbHAas TEIUIOTa IUIABJICHMS,
yaelbHas TeIJIoTa MapooO0pa3oBaHUsA, yJeldbHAas TEIUIOTa CTrOpaHusl TOILIUBA,
KOO PUIIMEHT TONE3HOTO JEHUCTBHsI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIQXHOCTh BO3AyXa, DJEKTPUYECKHM 3apsii, CHUJla TOKa, DJJIEKTPUUYECKOe



HaIpsHKeHUE, COMpOoTHBIEHHE NpoBoAHMKA, DJ[C B 1enu MNOCTOSHHOTO TOKA,
AIEKTPUUECKOE YENbHOE COMPOTUBJICHUE BEIIECTBa, pabdoTa U MOIIHOCTh
AIEKTPUUECKOTO TOKA), IPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3NYECKUN CMBICI
WCITOJIb3YEMBIX BEJIMUMH, WX OOO3HAYEHUS M CIUHUIBI (DU3WYECKUX BEIMYHH,
HaXoJUTh (OPMYJIBI, CBA3BIBAIONINE JTAaHHYIO (DU3UYCCKYIO BEIUYHHY C IPYTUMU
BEJIMYMHAMU, CTPOUTH IpaKi U3yYECHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMYUMH;

XapaKTepru30BaTh CBOMCTBA Tell, (HPU3NUYECKUE SBJICHUS U ITPOLIECCHI, UCTIOJIb3YSI
OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEIIECTBA,
ypaBHEHHE TEIJIOBOTO OajaHca, 3aKOH COXPaHEHUSI JJIEKTPUUYECKOTO 3apsjia, 3aKOH
Kynona, mpuHIMI CYNEPHO3UIUU SJIEKTPUUECKUX MoJiel, 3akoH Oma 1Sl yyacTka
uenu, npasuia Kupxroda, 3akon Oma s nmonHo# uenu, 3akoH [xoyns-Jlenia,
3aKOH COXpaHEHUs SHEPIruH, MPU TOM pa3InyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M €r0 MaTEMaTUYECKOE BhIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NUYECKUE MOJIECTU pPealIbHbIX OOBEKTOB, MPOILIECCOB U
ABJICHUM, BBIAECIATh IPU HSTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUHN, MPUMEHITh (PU3UUECKUE MOAEIH JIs1 OObSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCHl U CBOWMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCIE TPEOYIOIIUE YHCICHHOTO OIICHUBAHUS
XapaKTePHbIX 3HAYECHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMpAThH aJ€KBATHYIO
(U3UYECKYIO MOJIEJb, BBISBIISITh MPUUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JOTUYECKYI0 ILEMOYKY PACCYKICHUM C ONOpOM Ha HW3YyYEHHBIC CBOMCTBA
dbu3nyecKux sIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelaTh pacy€THbIe 3adauu (C omopod Ha 2-3 ypaBHEHHs) TIO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UYECKYIO MOJECIb, C
UCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBSI3bIBAIOIUX (DU3NYECKUE BEJIMYUHBI,
3aMUChIBATh KPaTKOE YCJIOBHE U Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISIBISATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTAaHHBIE, 00OCHOBHIBATH BHIOOP METOA PEIICHUS
3a/1a4ud, HWCMOJb30BaTh CIPABOYHBIE JAHHbBIE, NPUMEHATb METOAbl aHAIIN3a
pa3MepHOCTEH, UCIIONB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj]lad, MPOBOJIUTH
MaTeMaTH4YecKre TpeoOpa3oBaHUusi W Pacu€Thl, OIEHUBATh PEATUCTUYHOCTH
MOJIYYEHHOTO0 3HA4YC€HHUS (PU3NUECKON BEJIWYMHBI U OMNpEeaesTh Pa3MEepPHOCTh
(bU3UYECKON BEIMYNHBI, TOTYYECHHOU MPU PEIICHUH 33/1a4K;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUTh MPU TOMOIITH (PU3UUECKUX
METOJI0OB, M TMpeajaraTb OPUEHTUPOBOYHBIA CIOCOO pEIICHHS, B OINHCAHUU
WCCIICJIOBAHUSI  pacrlo3HaBaTh  IPOBEpseMOEe  MPEAINoJIoKeHUe  (THUIIOTE3Y),
WHTEPIIPETUPOBATH MOTYyUCHHBIN pe3yJIbTar;



MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (QU3MUECKUX
CBOMCTB TeN (KanWJUISIpHBIE SIBJIICHUS, 3aBUCHMOCTH JABJICHHUS BO3AyXa OT €ro
o0bEéMa W TeMmIeparypbl, CKOPOCTH IIpollecca OCThIBaHUS (HArpeBaHus) MpH
U3Jy4EHHH OT LBETa H3JIydarouledl (MOIJIOMIAroneil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMAAU €€ IMOBEPXHOCTH,
AIEKTPU3AIUS TET U B3aUMOJICHCTBUE AJIEKTPUUECKUX 3apsJiOB, B3aUMOJCHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3alllsl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JEHUCTBHAS MAarHUTHOTO TOJIA HA MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTa,
CBOMCTBA 3JIEKTPOABUTATENS MOCTOSHHOTO TOKa): (OpMYyIUPOBATH MPOBEPSEMOE
NPEANnosjaokKeHne (TumoTe3y) O  BO3MOXKHBIX — PE3ysibTarax  HaOJIIOJEHUH,
CaMOCTOATENILHO COOMpPATh YCTAHOBKY W3 M30BITOYHOrO Habopa o0OpymoBaHWS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpPSAMbIE U KOCBEHHbIE HW3MEpPEHHs] (U3MUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTh BO31yXa, CHJAa TOKa, HaIpSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBICHHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJA U3MEPEHUs, (PUKCUPOBATH IOKAa3aHUS
puOOPOB, HAXOAUTH 3HAYCHUE M3MEPSEMOM BEJIMYMHBI C TIOMOUIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUH U3MEPEHUM U OLICHUBATH MOTPELTHOCTh U3MEPEHUM;

IPOBOJNUTH HKCIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTH JABJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHUs WUIIU
OXJIQXKICHHUS, UCCIIEAOBAaHUE SIBJIEHUS TEIII000MEHA IPU CMEIIMBAHUM XOJIOJHOUN U
ropsiueii BoJibl, 3aBUCUMOCTh COITPOTHUBIICHHS POBOJIHUKA OT €r0 JJIMHBI, IJI0IAI1
MONEPEYHOT0 CEYEHUS U YJEIbHOIO CONPOTUBIIEHUS BEIIECTBA TPOBOIHUKA, CHIIBI
TOKa, IPOTEKAIOLIEr0 4Yepe3 IPOBOJHMK, OT HANpsDKEHWS Ha IPOBOJHUKE,
UCCJIEJOBAaHKUE TIOCIIEI0BATENBHOIO U MapajieIbHOIO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO € yuutTeneM (OpMYIUpOBaTh 3aJadyy M TUIOTE3y HCCIEIOBaHUS,
CaMOCTOATENIbHO  IUIAHUPOBATh  HMCCIEIOBAHUE, CaMOCTOSITENIbBHO  COOMpPATH
HKCIIEPUMEHTAJIbHYI0 YCTAHOBKY C HMCIOJIb30BAaHUEM WHCTPYKIUH, HPEICTABISATH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUJE TaOMUIl U Tpadukos,
OLICHMBATh MOTPEIIHOCTH, JI€JIaTh BBIBOBI IO pE3yJIbTaTaM UCCIIEI0BAHNS;

coOoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTHYECKUX IPOLIECCOB C ONIOPOM HA UX ONMHUCAHUS (B TOM YHCIIE:
CUCTEMA OTOIUICHHS JOMOB, TUTPOMETP, TapoBasi TypOUHA, aMIIEPMETP, BOJIbTMETP,
CUETUMK  DJIEKTPUYECKOM  HSHEPruu,  DIEKTPOOCBETUTENbHBIE  IPHUOOPHI,
HarpeBaTelIbHbIE SJIEKTPOIPUOOPHI (TPUMEPDI), TPEAOXPAHUTENN U UX TPUMEHEHUE
B OBITY M TEXHUKE, NMPUMEHEHHE IMOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



AJIEKTPOJBUTATENb IOCTOSIHHOTO TOKA), WCIOJb3Yys 3HAaHUA O CBOMCTBAx
bu3NYecKuX SIBICHUM, HEOOXOAUMBbIE (PU3UYECKHUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U UBMEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMAaTHYHBIM pUCYHKaM (KHIKOCTHBIH TEPMOMETp, TEPMOC,
NICUXPOMETP, TUTPOMETP, JIBUraTeilb BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOIL,
peocTar), COCTaBISATh CXEMbl JJIEKTPUYECKHUX IIele ¢ TMOciIe0BaTeIbHBIM U
napajyieIbHbIM COCJAMHEHUEM DJIEMEHTOB, pa3jinyasi YCIOBHbIE O0O3HAYCHUS
AJIIEMEHTOB 3JIEKTPUYECKHX LIETIEH, NCIOIb30BATh CXEMbI H CXEMATHYHBIE PUCYHKH
W3YYCHHBIX ~ TEXHUYECKMX  YCTPOWCTB, HW3MEPUTEIHHBIX  NPHOOPOB U
TEXHOJOTHUECKHUX MPOIIECCOB MPH PEIICHNN YUYEOHO-TIPAKTHUECKUX 3a/1a4;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HHU JJIA OOecriedeHUs
0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS M COOJIOACHHS HOPM SKOJOTMYECKOrO TIOBEICHHS B
OKPY’KAIOIIEH CPELE;

OCYUIECTBJIAThH MOUCK MH(MOpMaIuu Guanyeckoro cojepxkanus B UutepHere,
CaMOCTOATENHHO (OPMYIIUPYS TOMCKOBBIH 3aMpoc, HA OCHOBE UMEIOIINXCS 3HAHUI
¥ CpPaBHCHHUS JOINOJHHUTEIHHBIX HCTOYHUKOB BBIICIATH HWH(POPMAIHMIO, KOTOpas
ABJIETCS] IPOTUBOPEUYNBON MUIIM MOKET OBITh HEJOCTOBEPHOM;

UCIIOJIb30BaTh TPHU BBINMOTHEHUH YYEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
JUTEPATypy (PU3NYECKOro coAeprKaHus, CIPAaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WuTepHeT, BianeTb NpuéMaMH KOHCHEKTUPOBAHUSA TEKCTa, NPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
00001as nHMGOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpKaHUS, B
TOM  YWCle  MyOJNMYHO  MPEACTaBISAThH  PE3yJbTaThl  MPOSKTHOHW WM
MCCJIEI0BATENbCKON AEATEIBHOCTH, TPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yYEHHbIN
MOHATUMHBINA anmapar Kypca pU3uKu, COMPOBOXKIATh BRICTYIICHUE MPE3ECHTAILINECH;

MIPY BBITIOJIHEHUH y4E€OHBIX MPOEKTOB M HMCCIIEOBAHUN (PU3MUYECKHUX MPOIECCOB
pacnpenensiatb OOf3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBICHHBIMH
3aJlayaMu, CJICIUTh 32 BBITIOJIHEHHEM IUTaHA JCUCTBUI U KOPPEKTUPOBATH €TO,
aJICKBaTHO OLICHUBATh COOCTBEHHBIN BKJIa/ B ICATEIIbHOCTh TPYIIIIbI, BHICTPAUBaTh
KOMMYHUKATUBHOE  B3aMMOJEHCTBHE, TPOSABISIL TOTOBHOCTh  pa3peliaTrh
KOH(DIUKTHI.

K koH11y oOyuenus ¢ 9 knacce npeIMEeTHbIE PE3yJIbTaThl HA YTI1yOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
UCITIOJIB30BAaTh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBW)KCHUS, HEBECOMOCTb U IIEPETPYy3KHU, LEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, PEHTI€HOBCKOE



U3Iy4eHHe, MIKajla IEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUsI M TOTJIONIeHUs, anb(pa-, 6eta- u ramma-
U3Iy4YEHUs, U30TOMBI, SACpHAs U TEPMOsACpHAs YHEPTeTHKA) W CHUMBOJIMYCCKHMA
S3BIK (DU3WKHU TIPH PEIICHUH YUYSOHBIX U IPAKTUICCKUX 3a71aY,

YBEPEHHO  pa3jauyarh SBJICHUS (pPaBHOMEpPHOE H  HEPaBHOMEPHOE
NPSIMOJIMHEHOE JIBFDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBIIKEHUE,
CBOOO/JIHOE TMaJleHUE TeJ, IBIKEHUE I0 OKPY)XKHOCTH, B3aUMOJICHCTBHE Tel,
paBHOBECHE MaTEpPHAIBHOW TOYKH, PEAaKTUBHOE JBUKEHUE, HEBECOMOCTb,
KojeOaTenbHOe JABMKCHHE (TapMOHHMYECKHE, 3aTyXalolllhe, BBIHYKICHHbBIC
KoJie0aHus), PE30HAHC, BOJHOBOE ABM)KEHHE (PacIpOCTpaHEHHUE M OTpaKEHHUE
3ByKa, HHTepQEpeHIUS U TUPPAKIUSA BOIH), MPSAMOJIMHEHHOE PAaCcIPOCTPaHCHHE,
OTpaXE€HUE | TMpPEJIOMJICHWE CBETa, IMOJHOE BHYTPEHHEE OTpaKCHUE CBETAa,
pa3joxeHne Oenoro cBeTa B CIEKTP U CIOKEHHE CHEKTPaIbHBIX IIBETOB,
CCTECTBEHHAs  PAJUOAKTUBHOCTh, BO3HHKHOBEHHWE JIMHEHYATOrO0  CIEKTpa
U3ITy4YEHUs) TI0 OINHUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3UUECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UYECKUX SIBJICHUN B OKPYKAIOIIEM
Mupe (B TOM uwnciie (U3UYECKUE SBIICHUS B TPHUPOJEC: TPUIUBBEI M OTIIHUBHI,
newkeHrne 1wiaHeT COJHEYHOW CHCTEMBI, PEAaKTHBHOE JBI)KCHHE IKUBBIX
OpraHU3MOB, BOCHPUSTHE 3BYKOB >KHUBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUUYECKHE
BOJIHBI, IIyHAMH, 9XO0, [IBETa TEJI, ONTUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, VIBTPA(PHOIETOBOTO W PEHTTEHOBCKOTO H3ITyYCHHH,
CCTECTBEHHBIN PAaJIMOAKTHBHBIA (OH, KOCMHUYECKHE JIy49H, PaTUOAKTHBHOE
U3ITydCHUE TPHUPOJHBIX MHUHEPAJIOB JECUCTBHEC DPAJIMOAKTHBHBIX H3JIYYCHHH Ha
OpraHU3M 4YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUYECKYIO 33/a4y B YUEOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

ONKMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (DU3UYCCKUEC SIBJICHUS, WCIOJIB3YS
bu3nYecKkue BENMYMHBI (CpeHSAsI W MTHOBEHHAas CKOPOCTh Tella TIpH
HEPaBHOMEPHOM JIBIDKCHHH, YCKOpPEHHUE, TMepeMelIeHHe MPU PaBHOYCKOPEHHOM
NPSMOJIMHEMHOM  JIBIDKCHHH,  yIJoBasi  CKOPOCTh,  IIEHTPOCTPEMUTEIHLHOE
YCKOPEHHE, CHJIa TPEHUS, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOHOTO
NajICHUs, BEC Tella, IEHTP TSHKECTH TBEPIOTO TENa, MMITYJILC TeJla, UMITYJIbC CHUTHI,
MOMEHT CHJIbI, MEXaHW4YecKasi paboTa W MOITHOCTh, TIOTCHIIMAJIbHAS YHEPTHUS Tea,
MIOTHSITOTO HAJl TOBEPXHOCTHIO 3€MJTH, TIOTEHITUATIBbHAS DHEPTUS CKATOUN MPYKUHBI,
KMHETHYECKasi DHEeprus, IMOJIHAs MEXaHW4YeCKas JHEprusi, MEpHoJ M YacToTa
KOJICOaHMM, IMepruoI MaTEeMaTHUECKOTO U MPY>KMHHOT'O MAasTHHKOB, JIJTMHA BOJIHEI,
I'POMKOCTh 3BYKa W BBICOTA TOHA, CKOPOCTh CBETA, IMOKa3aTeNIb IMPEIOMIICHUS
CpeIibl), IPH ONMCAHNUU TTPABUIILHO TPAKTOBATh (PH3NYECKUN CMBICIT UCITONIB3YEMBIX
BEITUYMH, X 0003HAYCHUS U SUHUIIBI PU3NUECKUX BEITMYNH, HAXOAUTH (POPMYIIHI,



CBSI3bIBAIOLIME TAHHYIO (PU3MUECKYIO BEJIMUUHY C APYTUMH BEJIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUNH;

XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKUE SABJICHUS U ITPOLIECCHI, UCTIONb3YS
3aKOH COXpaHEHUS SHEPrHH, 3aKOH BCEMHUPHOIO TATOTEHUS, NPUHIUI
CYIIEpPIIO3ULIUU CUJI, TPUHIIUI OTHOCUTENBbHOCTH ["anuiies, 3akonbl HproToHA, 3aK0H
COXPAaHEHHUsl UMITYJIbCA, TEOPEMY O KMHETHMUECKOM SHEepruu, 3akoH ['yka, 3akoH
bepHysun, 3aKOHBI OTpa)K€HUSI M MPEJTOMIICHUSI CBETA, (POPMYJy TOHKOW JIMH3HI,
IUIAHETapHYI0 MOJEIb aTOMa, HYKJIOHHYIO MOJENb AaTOMHOIO s1pa, 3aKOHbI
COXpaHEHMs 3apsI0BOIO0 U MAaCCOBOIO YHMCEN IPH SAEPHBIX PEAKLUAX, IPH ITOM
pas3nInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U €r0 MaTeMaTHYECKOE BBIPAKEHHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLIECCOB, SIBJICHWH, NPUMEHATh (QU3NYECKHE MOJEIU [l OOBSICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUYEOHBIX 3a/1a4;

OOBACHATh (PU3NYECKHUE SIBICHUS, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTYyallMii IpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KaueCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyIOIIMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UYECKHX BEJIWYHUH, IIPU ITOM BBIOMpATH aJI€KBATHYIO
(U3UYECKYI0 MOJENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIE CBA3M U BBICTPAMBATh
JIOTUYECKYIO LENOYKY PpACCYXKACHUU K3 2—3 IIaroB C ONOpPOM Ha HW3y4YCHHBIC
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh Pacy€THHIE 3aJlayd MO0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aIcKBaTHYIO (PU3HUYECKYIO MOJIENb, C HCIIOIb30BAaHUEM 3aKOHOB U (POPMY!IL,
CBSA3BIBAIOIIMX (DU3MYECKUE BEIIMYMHBI, 3alMChIBATh KPaTKOEe YyCIOBUE H
pa3BEPHYTOE PEILICHUE 3a/1a4H, BBISBIISATH HEJOCTAIOILIUE WU U30bITOYHBIE TAaHHBIE,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3a/ayd, HCIOJIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHSATh METOJIbI aHAJIM3a Pa3MEPHOCTEM, UCIIOJIb30BaTh rpaduyecKue
METO/Ibl PELICHHUS 3a/1a4, POBOJAUTh MATEMATUYECKHE MPE0OPa30BAHMS U PACUETHI,
OLIEHUBATh PEAJMCTUYHOCTh MOJYYEHHOTO 3HAYECHUS (PU3NUECKOW BEIUUYUHBI U
OTIPENENATh Pa3MEpPHOCTh (PU3MUECKON BEIMYMHBI, MOJYYEHHOM NpHU pELICHUU
3aJ1a4u;

pacno3HaBaTh MPOOJIEMBbl, KOTOPbIE MOKHO PEIINTh IPHU NOMOIIU (PU3UYECKHUX
METO/IOB, M TMpeJyiaraTb OPUEHTHUPOBOYHBIM C€MOCO0 peIlIeHUs, B OMNHCAHUU
WCCJIEIOBAHMS  PAcloO3HaBAaTh  IPOBEPSIEMOE  MPEANOJIOKEHHE  (THUIOTE3Y),
OLICHMBATh NMPABUJIBHOCTH MOPSAKA IPOBEAEHUS UCCIIEI0OBAHNS, HHTEPIIPETUPOBATh
MOJIyYeHHBIN PE3yNbTarT;

MPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3MUECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHAa COXpaHEHMsI YHEPTUH,
3aKOHA COXPaHEHWs UMITYJIbCA, JIEWCTBUE 3aKOHA BepHYy/UIM M BO3HHKHOBEHHUE



NOIBEMHONW CHJIBI KpbUIa, 3aBUCMMOCTh TEpHOAa KoOJeOaHWW TMPYKUHHOTO
MasiTHUKa OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILIHTYIbI
MaJIbIX KOJICOaHWM, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, pa3IoKeHHE 0eIoro
CBETa B CIIEKTpP, U3yUEHHUE CBOICTB M300pakKeHMs B TUIOCKOM 3€pKajie U CBOICTB
W300pKCHHUST TIpeIMeTa B COOMpArOIIe JMH3e, HAOIIOJECHUE CIUIONIHBIX |
JTMHEHYATBIX CTIEKTPOB U3ITyYeHUs): dbopMynupoBaTh poBepsieMoe
npeanoiiockeHne  (TUIMOTe3y) O  BO3MOXHBIX — pe3ylbTaTax  HaOJIOJCHHA,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY W3 M30BITOYHOTO HaOopa 00OpyIOBaHMUS,
OIMHMCHIBATH XOJI OIBITA U (DOPMYITHUPOBATH BHIBOIHI;

IPOBOAUTH TPU HEOOXOAMMOCTH CEpPHUIO0 MPSAMBIX H3MEPEHHM, Ompeaenss
CpeIHee 3HaYCHUE U3MEPSEMOU BETMUUHBI M OTIPEACIISIS TIOTPEITHOCTh PE3YyIhTaTOB
OpSIMBIX U3MEPEHU, 000CHOBBIBATH BHIOOP CIIOCO0a U3MEPEHUs (M3MEPUTEIBLHOTO
npudopa);

MIPOBOJUTH KOCBEHHBIEC U3MEPEHUST (PU3NIECKUX BEIUYUH (CPETHSST CKOPOCTh
U YCKOpEHHE Tejla IpPU PaBHOYCKOPEHHOM JBM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najieHus, >KECTKOCTh IPYKUHBI, KOADPUITUEHT TPEHUS CKOJIBKEHUSI, MEXaHUYeCKast
paboTa W MOIMHOCTh, YacTOTa W TNEPHOJ KOJeOaHUH MaTEeMaTUYECKOTO U
INPYKUHHOTO MAasTHUKOB, (POKYCHOE paccTOsiHME coOMparomeid JMH3bl U €€
ONTHUYECKasi CHJIa, PaJUOAKTHBHBIA ()OH) C MCIOJIH30BAHUEM AaHAJIOTOBBIX H
UPOBBIX MPUOOPOB: OOOCHOBBHIBATH BBIOOp METOAA HM3MEPEHUS, MIAHUPOBATH
U3MEPEHMs, CaMOCTOSTENbHO COOUpPAaTh  HKCHEPUMEHTAJIbHYIO  YCTAHOBKY,
BEIYHCIIATh 3HAYCHHWE BEJIMYHMHBI M aHAJIM3UPOBATH IOJYYEHHBIC PE3YNIbTATHI,
OLIEHWBAS MOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHUH;

IPOBOIUTH IKCIIEPUMEHTAJIbHBIC UCCIICOBAHUS 3aBUCHUMOCTEH (PU3NIECKIX
BEJTMYMH (3aBUCHUMOCTh MYTHU OT BPEMEHH MPHU PaBHOYCKOPEHHOM JBIKEHUU 0€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUSI OT CHIIBI
HOPMaJBHOTO JaBJICHUS, MEpHOJa KOoJIeOaHW MaTeMaTHYeCKOro MasTHHKa OT
JUIMHBI HWTH, OIpEAeTeHHEe YCKOPEHWs CBOOOMHOTO TAaJCHHWsA, HCCIIEOBAHHE
W3MEHEHUS] BEJIMYMHBI M HAMpaBJIeHUs WHIAYKIIMOHHOTO TOKAa, 3aBUCHUMOCTH yTiia
OTpaXEHUS CBETA OT YIJIa MaJIeHUs, yIJia IPEeJIOMJICHHS OT YIJia aJeHUsI CBETOBOTO
Jdy4a, UCCJEeI0BaHUE TPEKOB: U3MEPEHHE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH
(mo ¢otorpadusimM)): COBMECTHO C yuutesieM (GopMyJIUpOBaTh 3ajauyy U TUIOTE3Y
WCCIICIOBaHMSI, CaMOCTOSITEIbHO ITUTAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIHHO
coOupaTh  JIKCIEPUMEHTAIBHYID  YCTAHOBKY, TMPEACTABIATH  IOJTy4YEHHBIC
3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAEC TaOMWIl W TpaduKOB, OIICHUBATH
MOTPEIIHOCTH, JETIaTh BHIBOBI MO PE3yJIbTaTaM HCCICAOBAHNUS;

cobOmoaTh mpaBuia O€30MacHOrO Tpylda Ipu padoTe C J1abopaTOPHBIM
000py1I0BaHUEM;



XapaKTepU30BaTh MPUHIIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB ¥ TEXHOJOTUYECKHUX MPOLIECCOB C OTIOPOM HA MX ONMUCaHUs (B TOM YHCIIE:
CIIUJIOMETP, NaTUYMUKH MOJIOKEHUS, PACCTOSHUSI U YCKOPEHUSI, PAKeTa, 3XO0JIOT, OUKH,
nepuckorn, (oToanmnapar, MHUKpPOCKOM, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOM, JTO3UMETpP, Kamepa BuibcoHa), MCHOJIb3ysl 3HAHUSI O CBOMCTBAX
buznueckux  SABJICHUM W HEOOXOIWMMble  (PU3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJB30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelIeHNH Yy4EeOHO-TIPAKTUYECKUX 3a/]ad, ONTUYECKHE CXEMbl I MOCTPOEHUS
M300pKCHHI B TNIOCKOM 3€pKaJie U COOMpAroIIei JTNH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui oOecreueHus
0€30MacHOCTH MPHU OOpAIlEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHUsI 370pOBbS U COONIOACHUS HOPM 3KOJOTMYECKOrO TOBEACHHUS B
OKPY’KAIOIIEH CPELE;

OCYILECTBIIATh MOUCK UH(pOpMaMu puU3NYecKoro cojaepxkanus B HTepHere,
CaMOCTOSITENILHO (OPMYJIMPYsl MOUCKOBBIN 3allpoc, HaXOAUTh MYTH OIpPENEICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(POPMALMM Ha OCHOBE HUMEIOIIMXCS 3HAHUWA U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JAUTepaTypy (pU3MUEcKOro coaep)KaHus, CIPaBOYHbIE MaTepUaibl, PECYpChl CETU
WuTepHeT, BiaaeTh NpUE€MaMH KOHCIEKTHPOBAaHUS TEKCTa, MPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
IIPEACTABIIATH PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKOM AEATENBHOCTH IIPU
ATOM TPAMOTHO HCIMOJB30BaTh H3YyYCHHBIM MOHATUMHBIM AaImapar H3y4aeMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIJIEHUE TMPE3CHTALMEe C y4E€ToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paszpnen 1. ®dusuka u e€ poJib B IO3HAHMH OKPY:KAKOLIEro MUpa
11 du3nka — HayKa 0 PUPOJIE 2
1.2 DOU3NYECKUE BEITUYNHBI 4
1.3 EctecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Wroro mo paszneny 8
Pa3znen 2. [lepBoHayaibHble CBEeeHUSA 0 CTPOEHUHU BellleCTBA
2.1 CrpoeHue BemiecTBa 2 1
JIBU>KeHMEe U B3aUMOJEHCTBHE YaCcTHUI
2.2 4 2
BelecTBa
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro no paszneny 7
Paznen 3. /IBu:keHne U B3auMo/ieiicTBue Te
3.1 MexaHuyeckoe IBUKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro mo pazneny 34

Pasnen 4. /laBieHue TBEPABIX TeJl, dKUAKOCTEH U Ta30B




41 Masnenue. llepenaya naBieHuss TBEPABIMU 5 5
' TEJIaMU, XUJKOCTSIMH U Ta3aMu
4.2 JlaBrieHHE )KUIKOCTH
4.3 ATtMochepHoe 1aBiIeHHE 1
44 )leﬁCTBlfe J)KUJIKOCTH U Tra3a Ha 12 3
MOTPYXEHHOE B HUX TEJO
Hroro mo pazaeny 28
Pa3nea 5. PaGora n MoHOCTDH. JHEprus
51 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus
Wroro mo paszneny 19
Pasnen 6. IloBTopuTe1bHO-00001AK0IIUIT MOAYIb
6.1 ‘ [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
11 CrpoeHre u CBOHCTBA BEIIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Wroro mo pazneny 39
Pa3znen 2. DiiekTpuyeckrue 1 MAarHUTHBIE SIBJIEHUS
91 DNeKTpUYeCKHe 3apsiapl. 3apsHKCHHBIC Tela 9 1
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOsIHHBIN 27EKTPUUECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIHS 7 1 1
Hroro no paszneny 58
Pa3nea 3. IloBTopuTebHO-00001aI0IIM I MOYJIb
3.1 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 5
Uroro no pazaeny )
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l Konrpoubusie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznen 1. Mexannueckue siBJCHHUS
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Wroro mo paszneny 63
Paznen 2. Mexanuveckne KoJie0aHusl U BOJHBI
2.1 Mexannueckue KoineOaHus 8 35
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro no paznery 18

Pasznen 3. 3H€KTp0MaFHI/ITHOC moJIe M1 3JICKTPOMArHMTHBIC BOJIHBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AIIEKTPOMArHUTHBIE BOJIHBI
Hroro no paszneny 6
Pazgen 4. CBeroBbIe sIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 8
4.2 JIuH3b! U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6enoro cBeTa B CEKTP



Uroro no pazneny

Paznen 5. KBanroBble siBJIeHUSA

16

5.1 Hcnyckanue u norjioneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO sipa
5.3 SnepHble peakuu
Hroro no pazaeny 16
Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb
6.1 Mexanunueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
' 00001IaI0ITNIT MOTYITh)
6.3 DNEKTPOMArHUTHBIC SIBJICHUS 3 1
' (TTOBTOPHUTEIHHO-0000IAIOIINI MOTYIIb)
6.4 CBetoBbIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne T Hara uudposbie
eMa ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 dusuka — HayKa o Ipupoze. AsneHus 1
IIPUPOJIbI
2 Ou3nyecKue sIBICHUS 1
®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.
3 ®usznyeckue npudopsl. [lorpemnocru 1
IIPU NIPSMBIX U3MEPEHUSX
VYpok-uccnenoranue "M3mepenue
4 JIMHEWHBIX pa3MepPOB T U POMEKYTKOB 1 1
BpeMeHH"
5 JlaGopatopHnas pabora "M3mepenue 1 1
00BbEMa )KUIKOCTH M TBEPIOTO Tena"
5 JlabopaTtopHas pabota "OnpeneneHue 1 1
pa3MepoB Majbix Tel. Merop psioB”
Metoael HayuHOro no3Hanusa. Onucanue
7 (u3NYECKUX SIBICHUN C TTOMOILBIO 1
MoJielIed
VYpok-uccnenosanue "lIposepka
8 TUIOTE3bI: JAJBHOCTD NOJIETA IIapHKa, 1 1

MYIIECHHOI'O TOPU30HTAJIBHO, TEM
00Jb111e, YeM OOJIbIIIE BHICOTA ITycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE TUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas padota "OrneHka
JaMeTpa aToMa METOAO0M PsiioB (C
UCTOJb30BaHueEM (poTorpadmuii)”

11

12

13

Ypok-uccnenosanue "HabmroneHue
TEIUIOBOTO paciiupeHus razoB. OMbITHI
10 OOHAPYKEHUIO ICUCTBUS CUIT
MOJIEKYJISIPHOTO IIPUTSKEHUS"

JIBMDKEHUE YaCTHUII BEIICCTBA.
Huddysus. bpoyHoBckoe ABMKEHUE
Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHNE OPOYHOBCKOTO TBUKECHHS U
npysun’

14

BzanmoeiicTBre YacTHIT BEIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oc00EHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunueckoe auxenue. [1yrs,
TPaeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpABHOMEPHOE
neukeHne. CKopocTh

18

HaxoxeHne ckopocTH, IIyTH U BPEMEHU
IIPY PABHOMEPHOM IPSIMOJIMHEHOM
JBHKEHUH




Jlaboparopuas pabota "Onpenencaue

19 CKOPOCTH PaBHOMEPHOTO JIBH>KEHUs"

20 I'paduku npssMOTMHEHHOTO
PaBHOMEPHOTO JIBHKEHUS

21 Pemrenue 3agaud mo treme "Pacuer
cpeaHei ckopoctu"
Jlaboparopuas pabota "Onpenencaue

22 CpeIHell CKOPOCTU CKOJIbKEHUs OpycKa
WJIM IIapUKa M0 HaKJIOHHOM miockocTh"
OTHOCUTENBHOCTD JIBHKEeHUSI. ClIOXKEHNE

23 CKOPOCTEH MpH MapaieIbHOM
JBUKCHUH
[Tonydenue u ananus rpadukoB

24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH
JBUKCHHSI OT BPEMEHU
Pemenne rpaduueckux 3amaad no Teme

25 "Mexanuka. PaBHOMepHOE
MpsIMOJIUHEIHOE ABMKEeHHE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3aumoeiicTBre T Kak MpHYuHA

97 W3MEHEHUs CKOpOocTH. Macca Tena Kak
Mepa HHEPTHOCTH TeJla TpU
MOCTYIATEeILHOM JIBHYKEHUU

28 VYpok-uccnenosanue "CpaBHEeHUE Mace
10 B3aNMOJAEHCTBHIO Ten"

29 IImoTHOCTE BemecTBa

30 JlabopaTtopHas pabota "OnpeneneHue

MJIOTHOCTH TBEPOTO Tea"




31

Pemtenue 3amau mo teme ""Macca tena.
IImotHOCTE BemiecTBa"

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHocTHas u
JIMHEHHAs IOTHOCTh

[ToaroroBka K KOHTPOJILHOM paboTE MO
Teme "dusrka — HayKa 0 IpUpoJe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJICKYJIIPHOM CTPOCHUHU BEIIECTBA.
Mexanuka"

Kontponbnas padota no teme "dusnka
— Hayka o npupoze. [lepBonavanbHbie
CBEZICHUsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BelecTBa. MexaHuka"

Cuna. SIBnenue tarorenus. Cuia
TSHKECTH

36

Nzobpaxenue cui. Pemenue 3amxad o
teme "OnpeneneHnue CUibl TsokecTu"

37
38

Cuna ynpyroctu. 3akoH ['yka

Bec Tena. U3mepenue cuit. [lunamometp

39

40

41

VYpok-uccnenosanue "Habmonenue
W3MEHEHUS CKOPOCTH TPU
B3auMoaercTeuu tei"

Perrennie 3agau mo reme "Cuia
ynpyroctu. Bec rena"

JlabopaTtopHas padota "OTBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxeHus (redopMaliu) Ipy>KUHbI OT
MIPUJIOKEHHOM CHUJIBI"




42

Cuna tpenus

43

44

Cnoxenue cui. PaBHonelcTByo1IAs
cHIIa

Pemrenue 3agaud mo treMe "CrokeHUeE CUIL.
PaBHopelicTByromas cuia"

45

Pemrenue 3agad mo reme
"B3anmopencreue tei. CUiinl B
MmexaHuke"

46

Pemenue 3amau no reme "Cuia tTpenus".
Ypoxk-uccienoBaHue 1o TeMe
"HccnenoBanue 3aBUCUMOCTU CHIIbI
TPEHMS OT IUIOIIAU COIIPUKOCHOBEHUS"

47

Jlaboparopnas pabota "OnBbITHI,
JIEMOHCTPHUPYIOIIIE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa CONPUKACAIOIIIXCS
noBepxHocTen"

48

49

Pemrenne 3amad mo reme
"B3zanmopercreue tei. CHiisl B
MexaHuke"

KonTponbHas pabota mo Teme
"B3zanmonenicTBue Tema"

50

JlaBneHue TBEPABIX Tell

51

52

Ypok-skcnepumenT "Crnocoosl
ONpeeNIeHUs JaBJIICHUS TBEpI0TO Tesa'"

Vpoxk-uccienoanue "3aBUCUMOCTD
p
JAaBJIEHUS ra3a OT TeMneparypsb”




JlaBneHue XKUAKOCTEH U ra3oB. 3aKOH

53 [Tackans

o4 [IHeBMaTH4eCKHE yCTPONCTBA

55 3aBUCUMOCTD JaBJICHUS KHUIKOCTU OT
[JTYOWHBI

56 I'unpocraTuueckuil mapamoke

57 VYpoxk-nipoekt "M3yyenue
COOOIIAOIIUXCS COCYOB"

58 VYpoxk-koupepenuus "I mapaBiamueckue
MEXaHU3MbI"

59 Hcnonb30BaHre BBICOKUX /1aBJICHUN B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenue 3agau mo teme "JlaBnenue
JKuakoctu"

61 ATmocdepa 3eMi 1 IPUYKHBL e€
CYLIECTBOBaHMS

62 Ypok-uccnenosanue "l[IposiBinenne
neicTBus aTMocepHoro aAaBieHus"

63 W3mepenue atMochepHOro JaBiaeHus.
OmnsiT Toppuueniau
3aBUCUMOCTb aTMOC(HEPHOTO JTaBICHUS

64 OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl
U1 U3MEPEHUs aTMOC(EPHOTO JIaBICHUS

65 Bbapomerp-anepoun. AtmochepHoe
JTaBJICHHUE Ha Pa3JIMYHBIX BHICOTAX

66 BrrtankuBatomas cuna. 3akoH Apxumena

67 Pemenne 3ama4d mo teme "3akoH

Apxumena"




68

Ypoxk-uccienoBanue
"DKcIepuMEHTaIbHOE OOHAPYKEHNE
NEHCTBUS KUKOCTH U ra3a Ha
MOrPY>KEHHOE B HUX TEJI0"

69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOLLEH CHIIBI, JEHCTBYIOLIEH
Ha TeJIO, MOTPYKEHHOE B )KUIKOCTh"

70

71

72

IImaBanme Ten

Jlabopartophast pabora "HcciaenoBanue
3aBHCHMOCTH Beca Tesa B BOJIE OT
o0BbeMa MOrpy>KEHHOM B KUAKOCTh YaCTH

Tena"

BOSHYXOHJ’I&B&HI/IC. IInaBanue CyaoB

73

74

75

Pemenue 3ana4 no teme "3akoH
Apxumena. YcioBus rniaaBaHus ten'"

Pemenne 3agau mo teme "JlelicTBue
KUJKOCTHU U T'a3a Ha MOTPYKEHHOE B HUX
Teno"

VYpok-tipoekt "KoHCcTpynpoBaHue
apeoMeTpa WIH JIOAKU U ONpeeTIeHIe
Ipy30n0abEMHOCTH"

76

[ToaroroBka Kk KOHTPOJIBHOM paboTe 1Mo
Teme "JlaBieHue TBEPABIX TEIl,
JKUJIKOCTE U ra3oB"

77

78

KonTponbhas pabota no teme
"JlaBieHue TBEPIbIX TEN, JKUIKOCTEU U
razos"

Mexanunueckasi pabota




79

MontHocTh

Pemenue 3amau Ha onpeneneHue padboThl

80
Y MOIITHOCTHU

81 PaboTa crIIbl TSKECTH M CHIIBI TPSHUSI
Pemenue 3anau mo teme "Pabota cuiibl
TSYKECTH U CUJIbI TpeHus"

82 /Bcepoccwuiickas mpoBepodHas padbora
IIPU TIPOBEJICHUH C UCIIOJIb30BaHUEM
KOMIIbIOTEpA
Ypok-uccnenoBanue "Pacy€T MoIHOCTH,

83 pa3BUBAEMOM MPH MOABEME T10
nectHuie"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuio MOMEHTOB
Jlaboparopuas padota "M3ydenue

86 MIpaBWJIa pbIYara Jiisi OIBHYKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

87 "3o0TOE MpaBUIIO" MEXaHUKU
VYpoxk-tipoekt "IIpoexTupoBanue

88 IIOJINCITACTOB C 3aJaHHBIMU
napaMmerpamu’

VYpok-koHpepenuus "IIpoctsie

89 MEXaHHU3MBI B OBITY, TEXHHKE, JKUBBIX
opranu3max"

90 Koaddutment monesnoro neicTpust

IMPOCTBIX MCXAaHU3MOB




Jlaboparopuas pabota "Onpenencaue
91 KII/] mogBM>KHOTO M HEITOABHIKHOTO
0110K0B"

92 Mexanunyeckas sHeprus. Kunernueckas

W NOTCHIHAJIbHAA SHEPTUA

3aKOH COXpaHECHHSI MEXaHUYECKON
SHEPTHH

93

YPOK-3KCIIEPUMEHT
"DKCIIEpUMEHTAIBbHOE ONPEACIICHUE
94 W3MEHEHUS KUHETUYECKOU 1
MOTEHIIUATILHON YHEPTHH NPU
CKaThIBAaHHUH TeJa 110 HAKIOHHOM

wIockocTu"

95 [ToaroroBka K KOHTPOJILHOM paboTE MO
teme "Pabota u MOITHOCTh. DHEprus"

KonTponbhas padota no teme "Pabora u
96 MoIHOCTb. DHeprus" /Beepoccuiickas

MMpOBEpOIHAA pa60Ta IIpU MPOBCACHUU Ha
6YMa)KHOM HOCHUTCIIC

97 PabGora ¢ TekcTamu 1o Teme

"MexaHn4yeckoe IBIxKeHue"

PaGora ¢ Tekctamu o teme "CtpoeHue

98 |
BEIIIECTBA

PaGora ¢ Texcramu o teme "Cuibl B

99 |
PUPO/IC

100 Pa6ora ¢ Texctamu o Teme "JlaBieHne

TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

101 Pabora ¢ Texkcramu no Teme "DHeprus"




PaGora ¢ Texkcramu o teme "IIpocTeie
102 P
MEXaHU3MBEI"

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

23




8 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tewa ypoka Bcero Konrporenpie  IMpakriieckue fll?»y‘leﬂl/lﬂ :)lﬁl()l;l;OBaTeanue
padoThbI padoThbI pecypeni
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KMHETHYECKON TEOPUHU U X OIBITHBIC 1
TTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mopaenu TBEpIOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUM BEIECTBA
Ypok-koHpepenmus "Kpucramindeckue u
4 amopusie tena. ['paden. [lonyuenue 1
HCKYCCTBEHHBIX ajMa3oB"
5 CMaunBaHUe U KaMWUISIPHOCTbD. 1
[ToBepXHOCTHOE HATSKEHUE
TennoBoe pacmnpeHue u cxaTue
Temnosoe asuxkenue. Temneparypa
TemneparypHble IIKaJIbI
9 BHyTpeHHss sHEprus u cnocoOsl eé 1
W3MEHEHUs
10 Bune! teronepenaun 1
Ypok-koHpepennus "Micnons3oBanue
11 TETUIOBBIX CBOMCTB BEIIECTB U MATEPHAIIOB 1
B LIEJISIX SHeprocOepexeHus"
12 KonuuecTtBo TemnoTsl. Y aenbHas 1

TCIIJIIOEMKOCTb




13

VYpok-uccnenosanue "IIpoBepka runoresbl
JMHEWHOW 3aBUCUMOCTH JUIMHBI CTOJIONKA
AKHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT
TemnepaTrypbl"

14

YpaBHEHHE TEIIOBOTO OanaHca.
TemmooOMeH 1 TEMIOBOE paBHOBECHE.
3axoH Herotona—Puxmana

15

16

17

Jlaboparopuas padota "Vccienoanne
SIBJICHUS TETNIO0OMEHA TIPH CMEITMBAHUH
XOJIOJTHOM U ropsiueid Boab!"

Pemenue 3anay no teme "TemnooOmeH u
TEIUIOBOE paBHOBecHe"

Jlaboparopunas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOM
IIPH TEIJI00OMEHE C HarpeThiM
METaJUIMYE€CKUM TUIUHAPOM"

18

[InaBnenue u oTBepIeBaHUE
KPUCTAJNINYECKUX BEIIECTB. Y J€/IbHAs
TEII0Ta TUIABJICHUS

19

20

21

Pemenue 3amau mo teme "[lnaBiaenue u
OTBEP/ICBAaHUE KPUCTAIUIMUECKHUX TeN"

JlaGopatopHnas pabota "Onpeznenenue
yIeJIbHOM TEIIOTHI MJIaBIeHHs JIbaa"

VYpok-uccnenosanue "CpaBHeHuE
IIPOLIECCOB IIJIABJIEHUSI KPUCTAININYECKUX
T€J U pa3MAr4eHus IIpU HarpeBaHNUU
amopdHbIX Ten"




[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

22
Ucnapenue
Kunenue. Y aenpHas TeIiora

93 napoo0Opa3zoBaHus. 3aBUCUMOCTh
TEMIIEPATypPhl KUTIEHUS OT aTMoc(hepHOro
JIaBJICHUS

24 Permrenue 3agad mo reme
"[TapooOpazoBanue U KUMeHue"
Ypok-uccnenosanue "OO0bsicHEHNE

25 3aBHCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBiaeHus"

26 HacplleHHbIil 1 HEHACHIEHHBIN Tap.
BrnaxnocTs Bo3ayxa
Brnaxxnocts Bo3/1yxa u €€ U3MEpPEHHUE.

27 JlaGopatopHnas padota "Onpenenenue 0.5
OTHOCUTEJIHOM BIAXKHOCTU BO3ayXa"

28 Pemenne 3agau mo Teme "BraxknocTs"
Pemenue 3agau v aHanu3 cUTyaIlum,

29 CBSI3aHHBIX C SBJICHUSIMHU UCTIAPEHUS 1
KOHACHCALIMHU

30 DHeprus TOIMBa. Y IeibHas TEIIoTa
CTOpaHHUS

31 [TpuHIUMIBI pabOTHI TETJIOBBIX ABUTaTeNeH

32 [TapoBas TypOuna. [IBurarens
BHYTPEHHETO CTOPaHHUS

33 KII/I TermoBoro nBuratens

34 Pemenue 3agau mo Teme "KII/I TemmnoBoro

nsurarens"




Ypok-koHpepeHnus "TemnoBsie ABUTATETH

35 Y 3al1uTa OKpyskaroieu cpeabl”

36 TernoBbie MOTEpPH B TEIIOCETX
3aKOH COXpaHEHHS U MIPEBPALICHUS

37 SHEPTUU B MEXaHUYECKUX U TETNIOBBIX
mporeccax
[ToaroroBka K KOHTPOJIBHOU paboTE MO

38 teMe "TeruoBble siBneHus. Mi3meHenue
arperaTHbIX COCTOSIHUM BellecTna'
KonTponbhas padora no teme "Temnossie

39 sBieHus. Mi3MeHeHne arperaTHbIx
COCTOSIHMI BemiecTa"

40 DnexTpusanus Teln. J[Ba poaa 3apsnoB
VYpok-uccnenosanue "Mcciaenoanue

41 CIOCO0OOB PA3IUYHBIX BEIICCTB
Ha3JIeKTPU30BBIBATHCS"

42 B3aumopeiicTBue 3apsyKeHHBIX Tell. 3aKOH
Kynona
Dnektpuueckoe nose. HanpsxénHocTh

43 anekTprydeckoro nois. [IpuHmn
CYTIEPIIO3UIINH JICKTPUUECKHUX TTOJICH

m Hocutenu snekrpuyueckux 3apsios.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

45 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

46 [TpoBOAHMKY, TUINEKTPUKH U
MOJYITPOBOIHUKHU

47 Ypok-koHpepeHus "IaeKTpu3anus B

HOBCEIHEBHOMN XU3HU"




Permrenne 3agau mo reme "3akou

48 COXPaHEHHUS AJIEKTPUYECKOro 3apsaa" 1

49 OnexTpuueckuii Tok. lcrouHuku 1
AJIEKTPHUUECKOTO TOKA
VYpoxk-uccnenoanue "Hccienopanue

50 JEHUCTBUS SJICKTPUUYECKOTO TOJISI Ha 1
MPOBOJHUKHU U TUAJIEKTPUKU"

51 DNEeKTPpUYECKHUI TOK B METaJIJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax 1

53 DJIeKTpuyecKas 1ernb 1

o4 Cuna toka. AmMnepmerp 1

55 DnekTpruyeckoe HanpsikeHue. BonbtmeTp 1
Jlaboparopuas padota "COopka u

56 WCIBITAHUE DJICKTPUICCKOH TCTIH 1
MTOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTD CHJIBI TOKA OT HAIPSKSHHUS. 1
3akon OMa 1t yJacTKa 1enu
Jlaboparopnas pabota "HccrnenoBanue

58 3aBHCHMOCTH CHJIBI TOKA, MPOTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMpsHKEHUS Ha
pE3UCTOpE U CONIPOTUBIIEHMS pe3nucTopa”

59 DAEKTPUUECKOE COMTPOTUBIICHHUE. 1
VY nenbHoe CONpOTUBIICHHE

60 JlabopaTtopHas pabota "OnpeneneHue 1
YAEJIBHOTO COITPOTUBIIEHUS IPOBOJHUKA"
Pemrenue 3aau no reme "DnekTpuueckoe

61 COIIPOTHUBIIEHUE. Y IENbHOE 1

conpoTtusieHue"




62

Pemrenne 3agaud mo reme "3akon Oma"

63

64

65

HOCJ’IGILOB&TCJ’IBHOG U IMapaljiCJIbHOC
COCAUHCHU ITPOBOAHUKOB

JlabopaTopHas padora "l[IpoBepka nmpaBuiia
CJIOKEHHMSI HAIIPSHKEHUI TTPU
MOCJIeI0BATEILHOM COETUHEHUH JIBYX
pe3uctopon”

Pemrenne 3ama4d mo reme
"[TocnenoBarenbHOE U apAIIEIBHOE
COCAMHEHUS TPOBOJHUKOB"

66

Jlaboparopuas padota "IIpoBepka npaBmiia
JUTSL CHJTBI TOKA TIPH TTapajuIeIbHOM
COCMHEHHUH PE3UCTOPORB"

67

68

69

Pemenne 3aga4d Ha IMPUMCHCHHEC 3aKOHa
Owma AJIA Pa3J INYHOIr0 COCANHCHUA
IIPOBOAHHUKOB

O/1C 1 BHyTpeHHEE CONPOTUBIICHUE
HWCTOYHHKA TOKA. 3akoH OMa ISl TOJTHOM
A (S0051

Pemenwne 3agau o teme "OJ1C,
BHYTpPEHHEE COMPOTUBICHNE UCTOYHUKA
ToKa. 3akoH OMa 114 IoJTHOH 1enu”

70

JlaboparopHnast pabota "Onpenenenue
O/1C 1 BHYTpEHHEr0 CONPOTUBIICHUS
HMCTOYHMKA TOKA"

71

72

[IpaBuna Kupxroga

JlaGopatopnas pabota "IIpoBepka mpaBui
Kupxroga"




73

Ypok-uccnenosanue "M3ydeHne BoJIbT-
aMIIEPHbIX XapaKTEePUCTUK HEJIMHEHHBIX
371€MEHTOB"

74

75

76

Pabota snekrpuyeckoro Toka. MomHocTb
ANIEKTPUIECKOTO TOKA

JlabopaTopHas pabora "OnpeneneHue
paboTHl M MOIITHOCTH JICKTPUUECKOTO
TOKA"

3akon [xoyns-Jlenna. [Torpeburenu

QJICKTPHUUYCCKOI'O TOKaA. KOpOTKOG
3aMBIKaHHC

77

Ypok-koupepermus "OO0bsICHEHNE U
MPUHIINAT ISHCTBUS TOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

78

[ToaroroBka k KOHTPOJIBHOM paboTe 1Mo
TeMe "DIIEKTPUYECKHE 3aps/Ibl.
3apsKeHHbBIE Tella U UX B3aUMOJEHCTBUSL.
ITocTOSHHBIN MEKTPUYECKUI TOK"

79

Kontponbnas padoTa mo teme
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE
Tejla ¥ uX B3auMoaercTBHA. I1oCTOSHHBII
anekTpuyeckuil Tok" /Beepoccuiickas
poBepoyHas paboTa MpU MPOBEIECHUH C
HCIOJIb30BAaHUEM KOMIIBIOTEPA

80

TlocTossHHEBIE MarHUTEI. MarHuTHoOE 1oJie
3eMJIM U ero 3HaYeHue ISl )KU3HU Ha
3emiie




81

82

VYpok-uccnenosanue "M3yuenune
MarHUTHOI'O MOJISI TOCTOSIHHBIX MarHUTOB
IpU UX 00BETMHEHUU U pa3eICHUH.
Busyanuzanus nosst HOCTOSIHHBIX
MarHuToB"

OmneIT OpcTena. MarHuTHoe nojie
JIEKTPUUECKOTO TOKA

83

84

85

OmneiT AMniepa. MarHuTHOE 110J1€ KaTyIKH
¢ ToKoM. [IpuMeHeHune 37eKTpOMarHiToB B
TEXHHUKE

Cuiia AMriepa u onpeeneHue eé
HaIpaBlIeHUs

Pemenue 3agau no reme "Cuna Amnepa u
omnpezeieHue e€ HanpaBaeHUs"

86

OneKTpoABUTaTENb NOCTOSHHOIO TOKA.
Hcnonb30BaHueE DIIEKTPOIBUATATENIEH B
TEXHUYECKUX YCTPOMCTBAX U Ha
TpaHCIopTe

87

88

89

Jlaboparopnast pabota "U3yuenue
HeﬁCTBHﬂ MAarauMTHOIO I1OJIsI Ha MPOBOJHUK
¢ TOKOM"

VYpoxk-koHpepenuus "[IpakTnyeckoe
IIPUMEHEHHE IEKTpOABUraTesen"

JlaGopatopHnas padora "KoHcTpynupoBaHnue
U U3y4eHue paboThl ANIEKTPOABUraTeNs"

90

JlabopaTtopHas padota "U3zmepenne KII1]]
ANEKTPOABUTaTEIbHON YCTaHOBKH"




91

Omnbrtel @apasest. 3akoH
ANEeKTpOMarHuTHOM uHaykiuu. [IpaBumno
Jlenna

92

VYpok-uccnenosanue "McciaenoBanue
M3MEHEHH 3HAYEeHUS M HAIPaBJICHUS
UHIYKIIMOHHOTO TOKa"

93

94

Pemrenue 3agaud mo reMme "3akoH
3JIEKTPOMArHUTHOM MHAYKImu. [TpaBuno
Jlenna"

Onexrporereparop. CriocoObl MOTyYSHHS
NEKTPOIHEPIUH

95

Ypok-koH(pepeHIHs "DIEeKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX ICTOYHHUKA SHEPTUU.
[Tpo6aemsbl 3xostoruu. TorauBHBIE
AJIEMEHTBI U dJIEKTpoMoOun"

96

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMe "DIIeKTPOMArHUTHBIE SIBJICHUS"

97

98

99

KonTtponbHast pabota "DieKTpoMarHuTHbIE
sBiieHus"'/Beepoccuiickas mpoBepoyHas
paboTa npu MpOBEICHUH Ha OyMaKHOM
HOCHUTETIE

Pabota ¢ Tekcramu no Teme "TemoBsie
SIBJICHUS "

Pabota ¢ Tekcramu o Teme
"DnexTprudeckue 3apsabl. 3apsHKCHHbBIE
TeJa U UX B3auMoJieicTBue"

100

Pabota ¢ Tekcramu o teme "TlocTOSIHHBIN
AIEKTPUICCKUN TOK"




PaGora ¢ Tekcramu o teMme "MarduTHble

101 | 1
SIBJICHUS
102 Pabora ¢ TekcTamu o teme 1
"JjIeKTpOMarHuTHasE UHIyKIus"
OBIIEE KOJIMYECTBO
. HACOBTIO 102 22.5

I[TPOTPAMME




9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanusie  IpaxTuteckue fll?»y‘leﬂl/lil :)Iﬁ[()l;I;OBaTEJILHLIe
padoThI padoThI pecypeni
MexaHnnyeckoe IBUKEHUE.
1 MarepuanpHas Touka. CriocoOsI 1
OIMCAaHUs MEXaHUYECKOTO JIBUKEHUS
5 Cucrema orcuera. OTHOCUTENBHOCTD 1
MEXaHUYECKOTO JBUKEHUS
3 BexTopHbI€ BEMUNHBI, OIIEPALIUH C 1
BEKTOPaMHM, IPOEKIIUH BEKTOPOB
4 Panunyc-BekTop MaTepuasbHON TOUKH, 1
IepeMEIIEHUE Ha IIII0CKOCTH
5 PaBHOMEpHOE IPAMOJIMHEWHOE 1
JBUKCHHE
6 Pemenue 3amau mo reme "PaBHOMEpHOE 1
MPSIMOJIMHENHOE JIBIKEHME"
HepaBHOoMepHOE NpsAMOIUHENHOE
7 nBuxkeHue. CpeaHsisi © MTHOBEHHAs 1
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKEHUH
JlaGopatopHnas pabota "Onpexnenenue
8 CpeaHel CKOPOCTH CKOJIbKEHHsI Opycka 1 1

WJI BU>KEHUS [IapUKa 110 HAKJIIOHHOU
miockoctu"




PaBHOYyCKOpEHHOE NPAMOIMHENHOE
JIBI)KEHUE. Y CKOpEHUE

10

11

12

CxopocTh PaBHOYCKOPEHHOTO
npsIMOJIMHEHHOTO BMKeHus. [ paduk
CKOpOCTH

Pemenue 3agau no reme "CKopocTh

PaBHOYCKOPEHHOTO TPSIMOJIMHEHHOTO
IBIOKeHnA"

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJIUHEITHOM JBUKEHUH

13

Jlaboparopuas pabota "Onpenencaue
YCKOPEHUS TeJia IPH PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU II0CKOCTH"

14

15

16

17

Pemenue 3amau no reme "l[lepemernienue
IIPH PaBHOYCKOPEHHOM TPSMOJIMHEHHOM
nBIOKeHun"

JlaGopatopHnas pabora "HccnenoBanue
3aBHCUMOCTH IYTH OT BPEMEHU NpU
PaBHOYCKOPEHHOM JBIKEHUH 0e3
HavyaJpHOU ckopocTn"

I'paduueckas uHTEpIIpeTALUS
YCKOpEHUS, CKOPOCTH, IPONAEHHOTO
IIyTH U IEPEMELICHUS IS
MPSIMOJIMHEHHOTO ABUKEHHUS

Pemenwue 3anay mo Teme "I padudeckas
HWHTEpIpETaIsl yCKOPEHUsI, CKOPOCTH,
MPOMIEHHOT O IYTH U NEPEMEILECHUS 1151
MPSMOJIMHEHHOTO ABMKEHUS"




YckopeHue cBOOOAHOTO TaICHHMS.

18 Onbrtel [Nanunes

19 Pemenue 3anau no reme "Yckopenue
cBOOOMHOTO TaIeHUs"

20 JIBu>keHue Tena, OpoIIeHHOTO MO YTIIOM
K TOPU3OHTY
Pemenue 3amgad mo treme "J[BrkeHue

21 Tena, OPOIIEHHOTO MO YIJIOM K
rOpU30HTY"
Jlaboparopuas padota "Vccienopanne

22 JBUKCHHMSI TeJla, OPOIIICHHOTO TI0JT yTIIIOM
K TOpU30HTY"
Pemenue 3anay no Teme "J[BrkeHue mos

23 JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
nageHusa”

24 JIBM>KEHHE IO OKPYKHOCTH

o5 JInHeliHas 1 yrimoBas CKOPOCTh, IEPHOL
Y 9acToTa

26 CKopocTh U YyCKOpPEHHE MPH IBUKEHUU
10 OKPYKHOCTH

97 Pemenwue 3anay nmo Teme "J[BrkeHue mo
OKpykHOCTH"
VYpok-koupepenius "PacroznaBanue u

28 NpUOIMKEHHOE OTMCAHKE PA3TUIHBIX
BHU0B MEXaHWYECKOTO JIBIDKCHUS"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

29 TeMe "MexaHn4eCKOe IBIKEHNE U

CITOCO0BI ero onucauus"




KonrponsHas pabora o Teme

30 "MexaHnyecKoe IBUKEHUE U CIIOCOOBI
ero onucanus"

31 IIepsbiit 3ak0oH HproToHa. Bexktop cuiibl

32 Bropoii 3akon HeroToHa.
PaBHoOelicTBYIOIIAs cHJla

33 Tperuii 3akon Herotona. Cynepnosunus
CHUII

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3amau nmo treme "Cuna
ynpyroctu"
Jlaboparopuas padota "Vccienopanne

36 3aBUCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HHUKAIOIIEH B IIPYKUHE, OT CTENIEHU
nedopMaIuu NpyKUHbI"

37 Cuna tpenus. KoagdummeHT Tpenuns

38 JlaGopatopHnas pabota "Onpexnenenue
KO3 pUIMEHTa TPEHUS CKOJIBKEHUS"
Jlaboparopnast paborta "HccnenoBanue

39 3aBHCUMOCTH CHJIBI TPEHHS CKOJIbKECHUS
OT CHUJIbI HOPMAJIbHOTO J1ABJICHUS "

40 JIBrKeHUE Tel M0 OKPYKHOCTH 10T
JeCTBHEM HECKOIbKUX CHJI

41 3akoH bepHyM U noabEMHAs cuila
KpbLIa
VYpok-koHpepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIC anmnaparkl, Cy/1a Ha

NMOABOAHBIX KPBUIbAX, AHTUKPBUIO Ha




CKOPOCTHBIX aBTOMOOUISIX. [IBMKEeHUE
1oe3ja Ha MarHUTHOU MoyIiKe"

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O

43
TATOTCHHS

44 JIBHKEHHE TeJl BOKPYT IT'PaBUTALIMOHHOTO
ueHrpa. [lepas kocMuueckas CKOPOCTb

45 HesecomocTs 1 nneperpysku

46 PaBHOBecue MaTepuanbHOM TOUKH.
AOCOTIOTHO TBEPIOE TEIIO

47 MowmenT cuibl. [TpaBuiao MOMEHTOB

48 Ypok-uccnenosanue "OnpeneneHue
LEHTPa TAKECTU pa3IMUHBIX Tea"
Wmnynsce Tena. I3MeHenue uMiryibca.

49 Hmnynbce cuiibl. YIIpyroe u HEYIpyroe
B3aUMOJICICTBUE

50 3aKOHBI U3MEHEHUS U COXPaHEHUS
UMIIYJbCa

51 PeaxkTnBHOE ABMKEHIE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEeHMs UMIyNbca. PeakTuBHOE
nBIKeHHe"

53 Mexanunueckast paboTa U MOIIHOCTb

54 PaboTa cuitbl TshKeCTH, CHIIBI YIIPYTOCTH
Y CHJTBI TPEHUS
JlaGopatopHnas pabota "Onpeznenenue

55 paloThI CUJIBI TPEHUS IIPU PABHOMEPHOM

JBHKEHUH TeJjla 110 TOPU30HTAIBHON
noBepxHoctu"




56

CBs3b sHepruu U paboThl

57

58

JlaGopaTtopHas pabora "OnpeneneHue
paboThI CHITBI YIIPYTOCTH TIPH MOABEME

rpys3a ¢ UCIIOJIb30BAHUCM HCIIOABHIKHOT'O

U IIOJBMKHOIO OJI0KOB"

HOTGHHI/IaJ'IBHaH SHEpIUsia

59

Kunernueckas sneprus. Teopema o
KHHETUYECKOU SHEPTUN

60

61

62

3aKOH U3MEHEHUSI U COXPAHEHUS
MEXaHUYECKON IHEPTUU

Pemenue 3amau nmo treme "3aKOHEI

HU3MCHCHUA U COXPaHCHUSA MEXaHUYeCKOM

sHeprun"

[ToaroroBka kK KOHTPOJIBHOM paboTe 1Mo
TeMe "B3aumonencTBre TeI. 3aKOHBI
coxpaHeHus"

63

KonTponbHas padbota no teme
"B3aumopeiicTBue Te. 3aKOHbBI
coxpaHeHus"

64

65

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOaHUM: TIEPHO/I,
4acTOTa, aMILTUTY/1a

MareMaTH4ecKuil ¥ Npy>KUHHBINA
MasTHUKH. JlabopaTopHas paboTa
"HccnenoBanre 3aBUCUMOCTH MEPUOJIA
Kose0aHui Tpy3a Ha HUTH OT JJIUHBI
HUATH"

0.5




Jlaboparopnas pabota "Hccrnenoanme

66 3aBUCUMOCTH TIEPHOJIa KOJIeOaHMIt
MPYXKUHHOTO MasiTHUKA OT Macchl rpy3a”

67 I"apmonnueckue KonedaHus

68 JlabGopaTopHas pabora "M3mepeHue
YCKOpEHHsI CBOOOTHOTO TaeHus"

69 3aryxatomue Konebanus. BeiHyX1eHHbIC
kosebanus. Pezonanc

70 [IpeBpaienue 3HEpruu npu
KoJ1e0aTebHOM JABMKEHUU
VYpok-uccnenosanue "l[Iposepka

71 HE3aBHCUMOCTH MEPUOJIa KOJIeOaHH
rpy3a, MOJBEIICHHOTO K JIEHTEe, OT MacChl
rpy3a"

7 MexaHuuyecKre BOJIHBI: IPOJOJIbLHBIE U
MONEPEYHbIE

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlJTMHA
BOJIHBI U CKOPOCTH €€ pacrpOCTpaHECHHS
Ypoxk-uccnenoanue "Habmonenue

74 uHTepPepeHIn 1 TudpaKuy BOJIH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepenmus "MexaHnndeckue

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3ByK. PactipocTpanenue u oTpakeHue
3ByKa

77 Pemenue 3amau mo reme "3ByK"




78

Ypoxk-uccienoBanue
"DKCIEPUMEHTAILHOE ONPEICIICHUE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
Kosebanuit"

79

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTUYECKUI pE30HAHC.

80

81

Ypok-uccnenosanue "Habmroaenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
Wnudpas3Byk u ynptpa3syk. Kondepenus
"Ucnonp3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHX"

82

DNEeKTPOMarHuTHOE TOJIE U
AJIEKTPOMArHUTHBIC BOJIHBI

83

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJTH
Ypok-koupepennus "kana
3JEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 31€KTPOMarHUTHBIX
BOJIH JIJIs1 COTOBOM cBsi3U. Pannonokarusi.
Kocmuueckas cBssp "

Pemrenue 3a1au Ha onpeneneHue
YacTOTHI U JUTUHBI 3JIEKTPOMarHUTHOU
BOJIHBI

86

DneKTpOMarHuTHas IpUpo/ia CBETa.
CxopocTh cBeTa

87

BonHoBEIE cBOlICTBA CBETA:
uHTepdepeHus 1 nudpaxuus




JlydyeBas mozelnb cBeTa u

88 reoMeTpuyecKas ontuka. McTouHuku
cBeTa

89 [IpsamosnHENHOE pacpOCTpaHEHHE
cBeta. 3atMeHust ConHua u JIyHbt

90 3akoH oTpaxeHus ceera. [1mockoe
3epKalo

o1 [TocTpoenue n3o0paxeHui,
c(hOpMHUPOBAHHBIX 3€pKAJIOM
[Ipenomnenue cBera. 3aKoH

92 npesoMieHus ceera. [lonHoe oTpaxkenue
CBeTa.

Jlaboparopnas pabota "HccnenoBanue

93 3aBHCUMOCTH YTJIa MPEIOMIICHHS OT yIJia
Ma/ICHUS] CBETOBOTO JIyda Ha TPaHUIIe
«BO3YX-CTEKIIO»"

94 VYpok-uccnenopanue "AHanus u
00BsSICHEHUE ONTUYECKOT0 MUpaxka"
VYpok-koupepenius "Mcnonbp3zoBanue

95 MIOJTHOT'O BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBSA3b"

96 Jlun3a, X0 Ty4el B JINH3E

97 ®opmysa TOHKOH JIMH3bI
JlabopaTtopHas pabota "OnpeneneHue

98 (hOKYCHOTO PACCTOSIHUS M ONITHYECKOM
CHJIBI COOMpArOIIel JTUH3bI"

99 [Tonydenne n306paxeHuii ¢ TOMOIIbIO

coOuparoiiel 1 pacCeHBaIOIICH JTUH3




VYpoxk-koupepenuus "[IpuHuun

100 JEHCTBUS ONITUYECKUX TTPHUOOPOB
(Mukpockom, Teneckor, poroanmnapar)"

101 I'ma3 xak onTuyeckas cucrema.
Ban3opykocTh U AaTbHO30PKOCTD
Pasnoxxenue 6enoro ceera B CIEKT.

102 OmnsiTel HetoToHa. Croxenue
CIEKTpPAJIbHBIX IIBETOB. Jlucriepcus cBera
Ypoxk-nipaktukym "Habmronenue u

103 00BSICHEHUE OMBITOB IO PA3IOKECHHUIO
6enoro ceera B crekTp. [lonyuenue
0enoro 1BeTa MpH CI0KEHUH IIBETOB"

104 Omnsitel Pesepdopaa u mianerapHas
MOJIeIb aTOMa
[Toctynatel bopa. Moneins aroma bopa.

105 HcnyckaHnne u morjioneHue cBeTa
aTOMOM.

106 KBantsl. JInHe4arTeie crieKTpsl
VYpok-nipaktukym "Habmtonenue

107 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JIy4eHUs U UCIyCKaHus"

108 PannoaktuBHOCTH. Anb(a-, 6eTa- u
raMMa-u3JIydeHus

109 Crpoenue atomHoro siapa. Hykinonnas
MOJIEJTb aTOMHOTO siApa

110 PanuoaktuBHbIe npeBpanieHus. Mzoromnsl

111 [Iepnon nmonypacnana




112

Ypoxk-konpepenuus "JeiictBue
PalMOAKTUBHBIX M3JIyUYCHUH HA )KUBBIC
OpraHu3MbI. 3alIuTa OT PAJAUOAKTHBHOTO
u3nydyeHus"

113

SAnepHble peakiuu. 3aKOHbI COXPAHCHUS
3apsJ0BOI'0 U MacCOBOT'O YHUCET

114

115

DHeprus CBI3U aTOMHBIX sifiep. CBs3b
MacChl M DHEPTUHU

Pemenue 3agad no reme "AnepHeie
peakuuu. JHeprus cBszu”

116

Peakuu cuHTe3a U AETICHUS SCP.
Nctounuku sHeprun ConHua u 3837

117

118

119

Ypok-koudepenuus "Anepnas
SHEpreTuka. JKOJIOTHIECKUE MPOOIEMBI
SJIEpHON IHEPIETUKH"

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "Konebauus v BoiHbL. CBETOBEIE U
KBAHTOBBIE ABiIcHUA"

KonTponbhas padota no teme
"Konebaunus u BoiHbl. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

120

Pemrenne pacdeTHsIX IO TEME
"MexaHuueckoe IBUKeHue"

121

122

Perrenue pacueTHBIX M KAYECTBEHHBIX
3aja4 no treMe "B3anmMopeiictBue Ten"
Pemrenue pacueTHBIX M KAYECTBEHHBIX

3a/1a4 1o TeMe "3aKOHbI COXPAHEHUS
SHEPrUM U UMIysbca'




JlaboparopHbie pabOTHI 110 TEME

123 n n
Mexannueckoe IBUKEHHUE

124 Jlaboparopubie pabOTHI 110 TEME

"B3aumonencrBue Tea"
pit

125 JlaGopaTopHbIie pabOTHI IO TEME
"IIpocTbie MEXaHU3MBI"

126 Pemennie pacueTHBIX M KAY€CTBEHHBIX
3aga4 no teme "TemnoBsie mpoiecchl”

127 Pemennie pacueTHBIX U KAY€CTBEHHBIX
3ama4 no reme "BiaxxnocTts"
Pemrenne pacueTHBIX M KAYECTBEHHBIX

128 3aga4 o teme "KIIJ] TermmoBsix
nsuraresieii"
Pemenne pacdeTHBIX M KAY€CTBEHHBIX

129 3a7a4 0o TeMe "3aKOHBI IOCTOSHHOI'O
TOKa"
Pemenne pacueTHBIX M Ka4eCTBEHHBIX

130 3ama4 o teme "KI1J]
3JIEKTPOYCTAaHOBOK"

131 JlabopaTtopnsie paboThI 110 TeMe "3aKOHBI
IIOCTOSIHHOTO TOKA"

132 JlaGopaTopHble pabOThI 110 TeMe
"CseTOBbIE gBIIEHUS"

133 Pabora ¢ Tekctamu o Teme "3aKOHBI
COXpaHEHUs B MEXaHUKE"

134 Pabora ¢ Texcramu o teme "Komebauus

¥ BOJIHBI"




PaGora ¢ Tekcramu o teme "CBeTOBBIE

135 | 1
SBIICHUSA
136 Pabora ¢ texcramu o teme "KBanrosas 1
u siiepHas ¢puzuka"
OBLIEE KOJIMYECTBO YACOB I10 136 245

I[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






