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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHS
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC 000, a Takxe ¢ yuétom ¢eaepanbHON padouel mporpaMMbl BOCIUTAHUS
u Konuenuuu npenogasanus yueOHoro npeamera «Pusukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMpaBlI€HO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (M3MYECKUX 3HAHUW, U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOOywatonmuxcsa. B mporpamvMe 1o  (U3MKE  YYUTHIBAIOTCSA
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpEeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEA0BATENbHOCTh
U3y4EHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJEpKaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJaromxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY TPEIMETY.

®duszuka SABISIETCA  CHCTEMOOOPA3ymoOIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIbKY (PU3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE MPOIIECCOB
U SBIICHWM, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (U3UYECKON
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauOoJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0Opa3oBaHMsI COCTOUT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH M
MHTEpeca K HayKe Y 00yJaronmxcs.

N3yuenne ¢usnku Ha YrIyOJEHHOM YpOBHE MPENNOJaracT YBEPEHHOE
BJIaJICHUE CJIETYIOIIUMU KOMIETEHTHOCTIMH, XapaKTepU3yIOIUMU
€CTECTBEHHO-HAYUYHYIO TPaMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHHUS;

OILICHWBATh ¥ TIOHUMATh OCOOCHHOCTH HAyYHOTO MCCIIEIOBAHNS;

WHTEPIIPETUPOBATh JaHHBIE M HCIIOJIB30BAaTh HAayYHBIE JOKAa3aTeIbCTBA IS
MOJTyYEHUs BBIBOJIOB.

[lenn wusyueHus ¢GU3UMKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
ompeneneHsl B Konmenmum npenomaBanust ydeOHOTo mpeamera «Dusnka» B



oOpa3zoBaTenbHBIX oOpraHuzamnusx Poccuiickoit ®exaepanuu, pean3yrONIUX
OCHOBHBIE  00I11€00pa3oBaTEebHbBIE MPOrPAMMBI, YTBEPXKAEHHONW pelICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu n3yvyenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYarouuxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUA O HAYYHOM METOJE TMO3HAaHWS W (POpMUPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATHh (U3NYECKUE B3HAHUS U Hay4YHBIC
JI0OKa3aTeIbCTBA I O0BICHEHUS! OKPYKAIOIIUX SBJICHUM;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUN;

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyuein
npoecCHOHANbHON  JIeATEIbHOCTH, CBS3aHHOM C (DU3UKOW, TMOATOTOBKA K
JanbHeWIeMy 0Oy4YeHHIO B 3TOM HAMpPaBJICHUY;

dbopMupoBaHHE TOTOBHOCTHM K JalibHEWIIEMy W3y4YeHUI0O (PU3NKU Ha
yrayOn€HHOM YpOBHE B paMKax COOTBETCTBYIONIMX Mpoduiield oOydeHHs Ha
YPOBHE CpPEeIHETO 00I11ero 00pa3oBaHuUsl.

JocTuxeHrue 3TUX IeJed MporpamMmbl Mo (PU3MKEe Ha ypOBHE OCHOBHOIO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

NpUOOpPETEHUE 3HAHUI O JUCKPETHOM CTPOEHUU BEIIECTBA, MEXAaHUYECKUX,
TEIUIOBBIX, JIEKTPOMATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;

npUOOpETEHNE YMEHUIM aHATM3UPOBATh U OOBSICHATH U3HUECKHUE SIBJICHUS HA
OCHOBE U3YUYEHHBIX (PM3UUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIECHUS PaCUETHBIX U KaU€CTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO37aHUSl W UCIIOJIb30BAaHUS (PU3WYECKUX MOJeNIel, BKJIIOYasi TBOPYECKUE U
MPAKTUKO-OPUEHTUPOBAHHBIE 3a/1a4u;

pa3BUTHE HCCIIEOBATEILCKAX YMEHMI: HAOIIOJATh SIBICHUS U H3MEPSTh
dbu3nyecKkre BEIUYUHBI, BBIIBUTATh TUIIOTE3bI U MpeJJiaraTh dKCIepUMEHTAIbHbIC
crocoObl X MPOBEPKH, MIAHUPOBATh U MPOBOJUTH OMBITHI, DKCIIEPUMEHTATbHBIC
WCCIIEIOBAHUSI, aHATM3UPOBATH MOJYYEHHBIE TAHHBIC U JI€JIaTh BHIBOJIBL;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIrKel (U3HNIECKOTO COep KaHMUS,
BKJIIOUYas MH(POPMAIIMIO O COBPEMEHHBIX JOCTIKECHUSAX (PU3NKH, MHTEPIpETaIUs U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;



3HAKOMCTBO CO cdepamu MpoPeCcCUOHAIBHON NEATeTbHOCTH, CBA3aHHBIMU C
GbuU3NKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHUSX
bu3MYeCcKO HAyKH.

Ha wsyuenue ¢Qusuku (yriyOn€HHbIA ypOBEHb) Ha YpPOBHE OCHOBHOIO
obmiero obpazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Heneno), B 8 kiacce — 102 yaca (3 yaca B Heneno), B 9 kimacce — 136 gacos (4
gyaca B HEJICIIIO).



COJEPKXAHUE OBYUYEHUA
7 KUIIACC

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

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

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

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HU3Y4yaloT MPUPO.Y.
EcTecTBeHHO-HAY4YHBIM METOJl TMO3HAHMS: HAOJIOJCHHE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOmogaemMoro siiaeHus. Onucanue Gu3NIeCKUX SBJICHHUN C TOMOILBIO MOJIETIEH.

Jlemoncmpayuu.

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

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

Jlabopamopuvie pabomul u onvimaol.

OmnpeneneHune 1eHbl IeJICHUS MIKaJIbl U3MEPUTEILHOTO TTPUbdOopa.

N3mepeHne pacCcTOSHHUIM.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa )KUIKOCTA U TBEPAOTO TENa.

Onpenenenue pa3MepoB MaibIxX Teld. MeTo psAaoB.

[IpoBeneHne HCCIENOBAHUS N0 MPOBEPKE THUIOTE3bl: JAIBHOCTH IOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, UeM 0OJIbIIE BBICOTA MTyCKA.

Paznen 2. IlepBoHayajibHbIe CBeeHUS 0 CTPOEHUM BelllecTBA.

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

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

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, JKUAKOCTEH M TBEPIBIX
(kpucTamm4yecknx) Tesl. B3auMoCBs3b MEXJy CBOMCTBAMM BEIIECTB B Pa3HBIX



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

Jemoncmpayuu.

HaGnronenrie OpoyHOBCKOTO ABUKEHUS.

Hab6mronenune nuddysun.

HabGmronenue sBieHnid, OObACHAIOMMXCS TPUTSHKECHUEM U OTTaJIKWBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopuvie pabomul u onvimel.

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

['padukn 3aBUCHMMOCTEHl BEJIMYMH, OMNMCHIBAIOIIUX JBWXKeHHE. OOmue
NOHATUSI 00 OTHOCUTENBHOCTH JBUXEHUs. CIoXXeHUuEe CKOpOCTeW i Tell,
JBIKYIIHUXCS MapajlieabHoO.

SBneHue uHepuMH. 3aKOH WHEpUUU. B3anMoneicTBue Tesl Kak INpUYMHA
U3MEHEHUSI CKOPOCTH JBMKEHHUs Tell. Macca Kak Mepa HMHEPTHOCTH Teja B
NOCTYyNaTeapHOM JBWKeHUU. [lmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTU €
KOJMYECTBOM MOJIEKYJ B eAuHule o00bEéma BemecTtBa. CMecH M CIUIABBL
[loBepxXHOCTHAsA U JIMHEWHAS TIIIOTHOCTb.

Cuila Kak XxapakTepucTuKa B3aumojeicTBus Teil. Cuila ynpyrocTd M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBJICHHUE TATOTEHUS U CUIa
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 MexaHnuecKoro JIBHKEHHS Tela.

N3mepenne cKkopoCTH NPSIMOJTUHEHHOTO ABUKEHUS.

Habmtoienue siBleHus HHEPLHH.

Hab6nronenmne n3MeHeHnus: CKOPOCTH MPY B3aUMOJICHUCTBUU TEIL.

CpaBHeHHE Macc 10 B3aUMOJICHCTBUIO TEll.

CroxeHue CHJl, HaIllPaBJICHHBIX IO OJJTHOM MPSMOM.

Jlabopamopusie pabomel u onvimel.



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

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS Opycka WM IIapuka IIo
HAKJIOHHOU IUTOCKOCTH.

OnpeneneHue IWIOTHOCTH TBEPIOTO TeNa.

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

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

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

Jasnenue. Cuna naBnenus. CrocoObl yMEHBIIICHUS U YBEJIMYEHUS JTABIICHUS.
JlaBnenue rasza. 3aBUCHMOCTb JaBJIEHHA Ta3a OT oOObEMA U TeMIEpaTyphl.
[lepenaua naBneHus TBEPABIMHU TEJIAMU, KUAKOCTSIMHU M razaMu. 3akoH [lackais.
[THeBMaTHUECKUE MAIIVHBI.

3aBUCUMOCTh  JI@BJEHHUS  KUJAKOCTU  OT  [JIyOMHBI  MOTPYKECHHUS.
I'mapocratnueckuit  mapagokc. CooOmarommecss cocyabl. ['mapaBnuueckue
MexaHu3Mbl. Vcnosib30BaHME BBICOKMX JABJICHUN B COBPEMEHHBIX TEXHOJOTHSX.
Y CcTpoKCTBO BOJIOIIPOBO/IA.

Atmocdepa 3emnn u atmocepHoe naBieHue. [IpuumHbBI CyliecTBOBaHUS
BO3aymHOW o6osouku 3emiu. Onbit Toppuuermnu. M3mepenue armocgepHOro
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 cllIoBUE BOSHUKHOBEHUS BHITAIKHMBAIOIIEH
(apxumenoBoif) cuiibl, moaTrekanue. [lnaBanue ten. Bo3myxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTB AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHus )KUJIKOCTBIO U Ta30M.

CooOmaroruecs CoCy/bl.

['mapaBauyueckuit mpecc.

[IposiBienue newcTBrsi aTMOC(PEPHOTO JTABICHUS.

Cudon.

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

PaBeHCTBO BBITAIKUBAIOIIEN CHIIBI BECY BBITCCHEHHOW JKHIKOCTH.

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

Jlabopamopuvie pabomel u onvimel.



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

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

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbL, JEHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT MacChl TeNa.

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

KoncTpyupoBanue apeoMerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPEACICHUE
€€ 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. MomeHT cuibl. PaBHoBecue peryara. [Ipasuio
MomeHTOB. [IpuMeHeHMe TmpaBuia paBHOBECHs phluara K OJOKy. «30J0TO€
npaBuio» mexanuku. KIIJ[ mpocteix Mexanus3moB. IIpocTeie MEXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OPraHU3Max.

Mexannueckass dHeprus. KuHeTmyeckass W TNOTEHUUANbHAS JHEPTHUS.
[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/] HakKJIOHHOM MJIOCKOCTH.

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 3akoHa COXpPaHEHUSI MEXAHUYECKON YHEPTHUU.

8 KUIACC

Pa3nen 6. TensioBbIe sIBJIEHUA.

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
CBOWCTB Ta30B, KUJIKOCTEW U TBEPJBIX TEJ HA OCHOBE IMOJOXKEHUN MOJEKYISAPHO-
KMHETHUYECKOW Teopuu. [I0BEpXHOCTHOE HATSIKEHHE, CMAauyMBaHUE, KAlMJUIAPHBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE U C)KATHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BEMa, TeMIIEPATYPHI.

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

Brayrpennsis  sHeprusa. CmnocoObl W3MEHEHUS BHYTPEHHEH OJHEpruu:
TeIIonepeaaya U COBEpLICHUE paboTHI. Bunsl TEIIONEPEAAYH:
TEIUIONPOBOJAHOCTh, KOHBEKIMs, U3IydeHue. Buapl temionepenaun B Opupoe u
TexHuke. HeoOpaTuMOoCTh TEMIOBBIX MPOIECCOB.

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

[I;maBneHne U OTBEpACBAaHUE KPUCTALUIMYECKUX BELIECTB. Y IEJIbHAs TEIUIOTA
riaBieHus. [lapooOpasoBanue u konneHcanus. Mcnapenne. Kunenue. Y nenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TEMIIEpaTypbl  KUMEHUS  OT
atMocepHoro napiieHus. HachlllleHHBI W HEHACHIIEHHBIA Tap. BraxkHOCTh
BO34yXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Tpuniunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTATEId W 3alIMTA OKPY)KAIOWIEH cpedbl. TermnoBble TMOTEpU B
TETIOCETSX.

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

Hemoncmpauuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

Hab6monenne nuddysun.

HaGmronenne sBICHUI TMOBEPXHOCTHOTO HATSDKCHMS, CMadyuMBaHHUS W
KAWUISIPHBIX SIBIICHUM.

HaOmnronenue TenioBoro pacimpeHus Ted.

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

[IpaBuna u3MepeHus: TeMIEpaTypsl.

Bubl Teronepenaum.

OxJtaXkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.

CpaBHeHUE TEIUIOEMKOCTEN Pa3IUYHBIX BEIIECTB.



HaOmronenne kuneuus.

HaGrogenune noctossHCTBa TeMIlepaTyphl MPH TIABICHUH.

Moenu TEeIIOBBIX JABUTAaTEIICH.

Jlabopamopuvie pabomul u onvimol.

OnpITBl IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TteMieparypsl IPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JATYMKA TEMITEPATYPHI.

OnpITel MO HAOJIOJEHHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, JKUIAKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUS BO3AyXa B OaJIOHE MIMPHUIIA.

HccnenoBaHue 3aBUCUMOCTM JaBJIEHHS BO3AyXa OT e€ro o0béma u
TEMIIepaTyphl.

[IpoBepka TUMOTE3bl JUHEUHOW 3aBUCUMOCTHU JIJIMHBI CTOJOMKA JKUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

HaGOmtonenue wW3MeHEHHs BHYTPEHHEH »HHEpruM Teina B  pe3ysbTare
TEeIIonepeayr U padoThl BHEITHUX CHJL.

HccnenoBanue sBJICHUS TEIIOOOMEHAa MpPU CMEIIMBAHUU XOJIOJHOW H
ropsiuer BOJIBL.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOIO BOJOM NpU TEIIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIJIMHIPOM.

OmnpeneneHre MOIHOCTY TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TETUIOEMKOCTH BEIIECTBA.

HccenenoBanne nporecca UCIIapeHNs.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Omnpenenenue yaelnbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

OnekTpuzanms Ten. J[Ba pona 3JEKTpUYECKHX 3apsalaoB. B3aummopeincrtaue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onextpuyeckoe mnose. Hanpsk€HHOCTH 3nekTpuueckoro mnosd. [IpuHnmn
CYIEPIO3UILINU ANEKTPUUECKUX M0JIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenmu snekTpuyeckux 3apsAnoB. DIEMEHTAPHBIA JJIEKTPUUECKUNA 3apsiil.
Crpoenne artoma. I[IpoBOIHMKHM, HOHUAIEKTPUKU U TOJIYNPOBOJHUKH. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

ONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
M cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA DJIEKTPUYECKOrO0 TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJNEKTPUUECKUI TOK B METaJIaX, )KUJIKOCTAX U ra3ax.

OnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HAIPSIKEHUE. AMIIEPMETP
Y BOJIETMETP B LIENH MOCTOSIHHOTO TOKa. CONpPOTUBIIEHNE NPOBOAHUKA. Y IEIBHOE



CONpPOTHUBJIEHUE BeliecTBa. 3akoH Oma s yyactka nenu. llocnenoBarensHoe u
napajuielIbHOe COeAMHEHnE MPOBOAHUKOB. J/]C B LIeNM MOCTOSIHHOTO TOKA. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
uenen. HenmnmHelHbIe 3JIEMEHTHI.

PaGota W MOIIHOCTH DJEKTPUUYECKOTO TOKa. 3akoH Jhxoyms-JleHra.
DnexkTpudecKre 1enu U NOTPEeOUTENH IIEKTPUIecKoi sHepruu B ObITy. KopoTkoe
3aMBbIKaHHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBUE  TOCTOSHHBIX  MAarHUTOB.
MaruutHoe nosie. MarHuTHOE 1ojie 3€MJIM U €r0 3HAUYCHUE JJISl )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Toje dJeKTpudeckoro Toka. OnbeIT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTIO IMOJS Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa W ompeAeneHUE €€ HampaBJICHUS.
DIIEKTPOJABUTATENL TMOCTOSTHHOTO TOKa. VCMONMb30BaHUE 3JEKTPOJABUTATENCH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

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

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS UHAYKIIHSL.

3aKOH COXPAHEHUS ICKTPUUECKUX 3aPsJI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OyMaKHBIX CYJITAaHOB.

[IpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JIelicTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.

N3MepeHue Cuiibl TOKa aMIIePMETPOM.

N3MepeHune 3eKTpUYECKOTO HAIPSIKEHUSI BOJIbTMETPOM.

PeocraTt 1 Marazud COnpOTUBIICHUMN.

B3aumopercTBre NOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3ICICHUS MTOJIOCOB MAarHUTA.

MoaenupoBaHrue MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.

OnbIT Ipcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.



JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIIEKTPOIBUTATENb NOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DNeKTporeHepaTop NOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OneiTel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI MPU CONPUKOCHOBEHUH H
VHIAYKIEH.

HUccnenoBanne OEWCTBUS JJNEKTPUYECKOTO IO HA NPOBOJHUKUA U
JARJICKTPUKHU.

COopka 1 UCIBITAHUE IICKTPUUECKOMN LIETTH MOCTOSHHOTO TOKA.

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

OMNBITBI, TEMOHCTPUPYIOUIUE 3aBUCUMOCTh AJIEKTPUUECKOTO COMPOTHUBIICHUS
MPOBOJAHUKA OT €ro JIJIMHBI, TUIOIIA/IX MOMEPEYHOTO CEUEHUS U MaTepuaa.

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBWiIa CJIOKEHUS HANPSOHKEHUM TIPU  MOCIEI0BATEIIBHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue 3/[C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aK0HAa OMa T TOJTHOM LENN.

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

Omnpenenenne pabOThI SAEKTPUIYECKOTO TOKA, HAYIIETO Yepe3 PEe3UCTOp.

OrnpeneneHne MOUTHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE.

Omnpenenenue K111 narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB TIPU UX 0OBEIUHEHUH U
pa3ieliCHUH.

HccnenoBanne neMCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

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

N3yueHne neicTBUSI MArHUTHOTO IOl HA TPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u uzydeHue paboThl JJIEKTPOABUTATENS.

N3mepenue KIIJI anmekTpoaBUraTeibHON YCTaHOBKH.

OnbITBI  TIO  HWCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBaHNE N3MEHEHU 3HAUEHUS U HAMPABJICHUSI MHIYKIIMOHHOTO TOKA.



9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

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

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

Yckopenne. PaBHOYCKOPEHHOE MPSIMOJMHENMHOE JABHKEHUE. Y CKOPEHHUE
cB0OOHOTrO naaeHus. OnbIThl [ anues.

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

JIBr>KeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY.

JIBrKeHHe 10 OKPYKHOCTHU. JIMHENHas CKOPOCTh, YI10Basi CKOPOCTh, IIEPUOJ
Y 4acToTa O0pamieHus Mpyu paBHOMEPHOM JBHKEHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOPEHUE MPH IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOI€MCTBYIOIIASA CUIIa.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpernii 3akon HerotoHa.
[IpyHIMN CyTIEpIIO3UIMU CHJL.

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

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

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

Cuiia TSXKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM>KEHUE TEel BOKPYT
IPaBUTALIMOHHOTO IIeHTpa (B TOM uwucie I1aHeT BOKpyr ComHiua). IlepBas
KOCMHUYECKasi CKOpOCTb. HeBECOMOCTD U EpErpy3KH.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

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

Mexannueckass paboTra ¥ MOIIHOCTb. PaboTa cumil TSKECTU, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIH. [loTeHIManbpHas SHeprus CKaTou npyxuHbl. Knunetnueckas
sHeprusi. TeopeMa 0 KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXAHUYECKON DHEPIUH.



Jlemoncmpayuu.

HabGmrogenne MexaHMYecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCUETAa.

CpaBHeHUE MyTed W TPACKTOPUM JBUKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.

N3mepeHnie CKOpOCTH U YCKOPEHUS TPSIMOJIMHEMHOTO JIBUYKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO JABUKCHHUSI.

HaOnronenue ABUKEHUSI Tella 0 OKPYKHOCTH.

HaOnronenne MeXaHMYECKUX SIBJICHUM, MPOUCXOSAIIMX B CHUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM M YCKOPEHHOM JBHKEHUM OTHOCHUTEIHHO
KaOuHeTa (QPU3UKH.

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

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

Habnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu YCKOPEHHOM JBUKECHUU.

[lepenada umiynbca npu B3auMOICHCTBUU TEll.

[IpeobpazoBanus IHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHenue umnyJibca npu a0COTIOTHO HEYIIPYTOM B3aUMOICCTBUM.

CoxpaHeHre UMITYJIbCa MPU YIPYTrOM B3aUMOJICHCTBUMU.

HabGnronenune peakTUBHOTO ABUKEHUS.

CoxpaHeHHE SHEPTUH [TPU CBOOOTHOM MaICHHH.

CoxpaHeHue dHEepPruu Mpu ABMKEHUH TeJla MO ACHCTBUEM MPY>KUHBI.

Jlabopamopnsie pabomel u onvimol.

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

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

OnpeneneHue YCKOpPEHUs Tela MpPH PABHOYCKOPEHHOM JBHXKEHUHU IO
HAaKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre NBIKEHUS Tella, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Onpenenenue kodhGUIIEHTa TPEHUS CKOJIBKEHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanue 3aBUCUMOCTU CUJTBI YIIPYTOCTH, BO3HUKAIOUIEH B MPYKUHE, 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 KoJ1e0aHUA U BOJIHBI.

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

MaremaTU4eCKUd U TMPYKUHHBIM MasTHUKHU. lIpeBpallieHue SHEpPruu Ipu
K0JIe0aTEeIbHOM JBUKCHUU.

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

3ByK. PacnpocTpaneHue u OTpa)keHHE 3ByKa. ' pOMKOCTBH 3ByKa M BBICOTa
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. HcnonbszoBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaGmionenue koneGaHuii Ten MOJA JACUCTBUEM CHJIBI TSXKECTH U CHJIIBI
YIOPYTOCTH.

HabGnronenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabGnrogenue BRIHYXAEHHBIX KOJI€OaHU U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).

Hab6mronenune uatepdepenninu u qudpakiiud BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTHYECKUIN PE30OHAHC.

Jlabopamopusie pabomul u onvimel.

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 MEpUOJIa KOJIEOAHUHN MPYKUHHOTO MAasSTHUKA 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 TaACHMUS.



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

DJIEKTPOMarHuTHOE  TOJIE.  ODJEKTPOMarHuTHele  BOJIHBL.  (CBoOMCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana snekTpoMarHWTHBIX BOJH. Mcmosb3oBaHue
AJEKTPOMArHUTHBIX BOJIH JJIsi COTOBOM CBsA3u. Panmosiokanums. Kocmuueckas
CBS3b.

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

Hemoncmpauuu.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

WuTepdepentus u qudpaxius cBeTa.

Jlabopamopnvie pabomul u onvimaul.

N3ydyeHne CBONCTB 3JEKTPOMAarHUTHBIX BOJH C IOMOLIBI0 MOOUIBHOIO
tenedoHa.

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

Paszgea 11. CBeToBbIe SIBJICHHS.

JlydyeBass MOJenb CBETa W TEOMETpPUYECKass oNTHKAa. VICTOYHHMKM CBeETa.
[IpsmonnHeliHOEe pacmpocTpaHeHue cBera. 3armeHuss ConHna uo JIyHBL
Otpaxenue cBera. Ilmockoe 3epkano. 3akoH oTpaxkeHus cBeta. [locTtpoenue
M300paKkeHN, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akoH npesiomyieHus cBeta. [loaHoe oTpaxeHue caera.
Hcronb30BaHuE MOJHOIO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX, ONITOBOJIOKOHHAS
CBS3b.

Jlunza, xonm nyderr B JuH3e. Popmyna TOHKOM JmH3BL llocTpoeHue
U300pakeHnid, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToamnmapara, MHUKpPOCKONa M Tejeckoma. [ma3, Kak onTh4yeckas cucrema.
bimn30pyKoCTh ¥ 1aTbHO30PKOCTb.

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

Jemoncmpayuu.

[IpssMonMHEHOE pacIpOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyyenune n300paxeHuil B IIIOCKOM 3€pKaje.

IIpenomiienue cBera.

OnTuyecKkuil CBETOBO/I.

Xon mydeil B cobuparoiieii JTnH3e.

XoJ Iyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenune n300paxeHuit ¢ TOMOUIBIO JUH3.

[Tpuniun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

Mogens rnasa.



Paznoxenue 6e1oro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimol.

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

N3yyenue cBONCTB N300pakeHUsI B INIOCKOM 3€pKalie.

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

[TonyueHne n300pakeHUi C TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Omnpenenenne (GOKYCHOTO pPacCTOSHUS M ONTHYECKOW CHIIBI COOMPAOIICH
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

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

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

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

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHusi. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens aromHoro snpa. M3orombsl.  PannoakTuBHBIE
npeBpaineHus. [lepron momypacnana aToMHbIX saep. [elicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbL. 3alIUTa OT PAIMOAKTUBHOTO U3ITyYCHUSI.

SnepHbie peakiuu. 3aKOHBI COXPaHEHHUs 3apsJOBOTO M MAacCOBOIO YHUCEI.
DHeprus CBA3M aTOMHBIX saep. CBsA3p Macchl W 3HEprum. Peakuuu cuHTE3a U
nenenust sanep. Mcrounmku sHeprum ConHua W 3BE3N. SnepHast >HEpreTHKa.
DKoJIoTUYeCcKHe MPoOIeMbI SIICPHON YHEPTETUKH.

Jemoncmpayuu.

CrexTpbl U3Ty4YeHUS U TTOTJIONIEHUS.

CrexTpsl pa3IM4YHBIX Ta30B.

CnekTp Bogopo/a.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuérumka HOHU3UPYIOIINX U3ITYYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopusie pabomel u onvimel.

Hab6nrofeHue CruIonHbIX ¥ JIMHEWYAThIX CIEKTPOB U3ITyUCHHUS.

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

N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.



[ToBTOpHUTENHEHO-0000IIAOIINK MOy TIPEIHA3HAYEH JJIsi CUCTEeMATH3AIHH
U O00OOIICHWS  TMPEAMETHOTO  COACpXaHUS H  ONbITa  JICITEIHHOCTH,
pUOOPETEHHOTO MPU M3YYCHHH BCEro Kypca (pU3MKK yriayOnEHHOTO YPOBHS, a
TaK)Ke IS TIOJITOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (hH3HKe.

B mpomecce wu3ydeHHss OaHHOTO MOIYJSI PEATU3YIOTCS M TOJyYaroT
JaNbHEWIee pa3BUTHE YyYeOHBbIC JEHCTBHUS, OOCCICUMBAIONINE JIOCTHKCHHE
NPEIMETHBIX ¥  METalpeJIMETHhIX pe3yJbTaTOB o00y4deHUs, (OpMUPOBAHHE
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH: OOBSICHEHNE U ONMCAHNE SIBJICHU Ha OCHOBE
npuMeHeHUsT (QU3NYECKUX 3HAHWM, WCCIEAOBATEIbCKUE NEUCTBHS (BBIIBHKCHUE
TUTIOTE3, MMOCTAHOBKA 1M W TUIAHHUPOBAHWUE HMCCIICIOBAHUS, aHAIN3 JAaHHBIX U
MOJTyYEHHUE BBIBOJIOB).

[IpeanoututenbHOl (HOpMOM OCBOEHHS MOJIYJsL SIBISETCS TMPAKTHKYM,
mporpamMma KOTOPOTO BKITFOUYAET:

pereHue 3amad, OTHOCSIIMXCS K pa3IMdHBIM pa3deiiaM W TeMaM Kypca
(bU3HUKY, B TOM YKCIIE 33]1a4, UHTETPUPYIOUIUX COJEP>KaHUE PA3HbIX Pa3JIeIoB;

BBITIOJIHEHUE JTA0OPATOPHBIX PA0OT M OMBITOB (BKJIIOUYast paOOTHI U OMBITHI U3
MepeuyHel K pasfenaM Kypca) B YCIOBHUSAX CaMOCTOSTEIBHOTO IJIAHUPOBAHUS
MIPOBEICHMSI UCCIICTOBAHMS, BEIOOpAa U 0OOCHOBAHUS METOJIa U3MEPCHHS BEJIMYHH,
COOPKH IKCTIEPUMEHTAIILHON YCTaHOBKW;

BBITIOJIHEHUE MTPOOJIEMHBIX 3a/IaHUM MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa
(3aaHUsl IO E€CTECTBEHHO-HAYyYHON TpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJICPKAHUEM;

paboTy Haj TPYNIIOBEIMU WM MHAWNBUAYATLHBIMHU TPOSKTAMH, CBI3aHHBIMU C
coJiep>KaHUeM Kypca (PU3UKH.

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



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

N3ydenne (Hu3NKU Ha ypOBHE OCHOBHOTO 001Iero oOpa3oBaHHs 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
YacCTH:

e I)nampuomuueckozo 6ocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
(bu3NYecKoil HayKH;

LEHHOCTHOE OTHOILIEHUE K TOCTHXKEHHSIM POCCUNCKHUX YUEHBIX-(PU3HKOB;

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

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAUMMBIX
U ITUYECKHUX MPOOJIeM, CBS3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN
busuKy;

OCO3HAaHHE BAXKHOCTH MOPAJIbHO-ITUYECKUX IPUHLHUIOB B JEATEIBHOCTH
YYEHOT0;

e 3)acmemuueckozo 60CNUMAHUA:

BOCIIPUSITUE ACTETUYECKUX KauecTB (PM3MUECKON HAyKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4)uennocmu HaAy4YHO20 NO3ZHAHUA:

OCO3HAHHWE IIEHHOCTH (HU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MIO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWIIEW COCTaBIISIOLIEH
KYJIBTYPBHI;

OpUEHTalMs B JIEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOM JI0OOO3HATENIbHOCTH, HHTEpeca K HCCIEeI0BaTENbCKON
NeSTEeIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHWE IIEHHOCTH Oe30macHoro obpa3a JKH3HM B COBPEMEHHOM
TEXHOJOTMYECKOM MHpE, BaXXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha
TpaHCIIOPTE, Ha JOpOrax, C OJJICKTPUUYECKUM M TEIUIOBHIM OOOpPYIOBAaHHEM B
JIOMAIIHUX yCIIOBUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKa peQIeKCUM, MPU3HAHME CBOEro TMpaBa Ha
OIIMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eI0BeKa,;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYaCTHE B pEIIEHWU MPaKTHUECKUX 3ajady (B pamMKax CEMbH,
o0pa3oBaTenbHON OpraHu3alu, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOU
HaIPaBJICHHOCTH, TPEOYIONIUX B TOM YUCIE U (PU3NUECKUX 3HAHHM;

WHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOodeCcCrid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTallMd Ha NMPUMEHEHHE (PU3NYECKUX 3HAHUM JJId peuieHusl 3ajad B
0o0JaCTH  OKpY)KAIOMIeH Ccpeipl, IUTAHUPOBAHUS TIOCTYNIKOB W OIICHKA WX
BO3MOKHBIX MTOCJEACTBUMN JIJIsl OKPYKAIOIIEH CPeJIbl;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTUYECKUX MpoOJeM U TMyTel ux
pelieHus;

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

MOTPEOHOCTh BO B3aMMOJICUCTBUU TPHU BBHIMIOJTHEHUU WCCIECIOBAaHUN U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSAM JIPYTHUX;

MOBBIIIEHUE YPOBHA CBOEH KOMIIETEHTHOCTH 4epe3 IPaKTHYECKYIO
JEATENIbHOCTD;

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

OCO3HaHHE Je(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIETEHTHOCTEH B 00JIacTH
busuKy;

IJJAHUPOBAHUE CBOETO PAa3BUTHSI B NPUOOPETEHUM HOBBIX (DU3NUYECKUX
3HAHUI;

CTpEMJICHUE aHAJIU3UPOBATh U BBISIBIISTH B3aUMOCBS3HU MPUPOJIbI, OOIIIECTBA U
HYKOHOMHKHU, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

OLICHKAa CBOMX JCHUCTBUUA C YYE€TOM BIIMSAHUSA Ha OKPYXAOUIYI0 Cpeny,
BO3MOKHBIX IJ1I00aJIbHBIX TTOCJIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC JICHCTBH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3zoBble JJornueckue aAelcTBUA:
BBIBJISITh M XapaKTEepU30BaTh CYIIECTBEHHbIC MPU3HAKU OOBEKTOB
(stBIIEHUIN), KIIACCU(PUITUPOBATH HX;



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

BBISIBIISAITb TPUYUHHO-CIICJICTBEHHBIEC CBA3U IMPU HW3YYEHUU (DUINYECKUX
SBJICHMA M TMPOLIECCOB, JEJaTh BBIBOJBI C HCIIOJIb30BAHUEM JEAYKTUBHBIX WU
WHIYKTUBHBIX  YMO3aKJIIOUEHHI, BBIABUraTh THUIOTE3bl O  B3aHUMOCBSI3SX
(bu3HYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMPATh CHOCOO pelieHus yueOHo (u3nyeckod 3amadu
(cpaBHEHHE HECKOJBKHMX BAPUAHTOB PEIICHUS, BHIOOpP Hanbosiee MOIXOISIIETO C
Y4ETOM CaMOCTOSITENIBHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

HCITI0JIb30BaTh BOMPOCHI KaK MCCIIE0OBATEIbCKUI HHCTPYMEHT MTO3HAHMS;

IIPOBOJUTE IO CaMOCTOSITEJIBHO COCTAaBJICHHOMY IUIAHY OIBIT, HECIOMHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIBIIIOE UCCTEOBAHUE (PU3HUUECKOTO SABICHUS;

OLICHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, MOTYUYEHHYIO
B XO/JI€ UCCJIEOBAHMS W DKCIIEPUMEHTA;

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

IIPOTHO3MPOBATh BO3MOYKHOE JaJIbHEMIIee pa3BUTHE (PU3UUECKUX 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,

OLICHMBAaTh HAJIEKHOCTh HMHPOpPMALMU MO KPUTEPHUSIM, MPEAJIOKEHHBIM
yUHUTENEM WU CHOPMYITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  TpEeACTaBICHUS
uHGOpMallMl W WJUIIOCTPUPOBATh peEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
JTuarpaMMamu, MTHOU Tpadukoil 1 nX KOMOUHAITUSMH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:

B XOJi¢ OOCYXJeHHs ydeOHOTO MaTepuaia, pe3yJbTaTOB JIabOpaTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAaeMOH TEMBI H
BBICKA3bIBaTh WJICH, HAIlCJICHHBIC Ha pEIICHWE 3aJa4d MW  IOJAJCpKaHue
O1aroke1aTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXKIICHUSI C CYXACHUSIMU JAPYTHX YYACTHHKOB JHAIIOTA,
OoOHapy>KUBaTh Pa3JIMUNE U CXOJCTBO MO3UITHI;

BBIPQKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTABIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIBITA
(9KCHIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

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

NPUHUMATh LEIN COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATh JAEUCTBUS IO
e€ JIOCTWKEHUIO: paclpeleNaTh poJi, OOCYXAaTh IPOLECCHl U PE3yJbTaTbl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJEH;

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

OLICHMBAaTh KayeCTBO CBOEro BKJAJa B OOIMMHA MPOIYKT MO KPUTEPUAM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC JCHCTBHS
Camoopranuzamnus:

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

OPUEHTUPOBATbCS B  PAa3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHHM
(MHIUMBUYaIbHOE, IPUHATHE PELIEHUS B TPYIIIE, IPUHATUE PELICHUHN IPpyIIon);

CaMOCTOSITEJIbHO COCTAaBJISITh AJITOPUTM pelIeHHs] (PU3NYECKON 3aJauu WIn
IUIaH HCCIENOBaHUS C Y4YETOM HMEIOIIHUXCA PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeiaraeMble BAPUAHThI PEHICHUH;

nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

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

OOBSACHATh  NPUYMHBI  JOCTHKEHUS  (HEIOCTHXKEHHS])  PE3yJIbTaTOB
NEesATEeIbHOCTH, 1aBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBIIIOJHEHHUS
(U3NYECKOTO HCCIEeIOBAaHUS WM IMPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa IIEJIH U YCIOBUSM.

CTaBUTh c€0s1 HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIHM JIUCKYCCUM 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 JPYroro.

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, MOJIe]b, THUIOTE3a, €AUHMIIBI (U3UUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, KUAKOE, ra3000pa3Hoe),
MEXaHMYECKOE JBIKEHUE (PAaBHOMEPHOE, HEPABHOMEPHOE, MPSMOJIUHEUHOE),
TPaeKTOpHsI, PaBHOJACHCTBYIOMmAs cuj, aeopmanus (ympyras, IUTaCTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINUECS COCY/IbI;

YBEpPEHHO pa3nuyarh siBiieHus (Auddy3us, TEIIOBOE ABUKEHUE YaCTHUIL
BCILIECTBA, PABHOMEPHOE [IBIXKCHUE, HEPABHOMEPHOE JIB)KEHUE, WHEPIU,
B3aMMO/ICHCTBUE TEJl, pABHOBECHUE TBEP/IBIX TEJ C 3aKPEIJIEHHON OChIO BpalleHUs,
nepeaada JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Ta3aMmH, aTMOC(epHOe
JIaBJICHUE; TIaBaHUE TeJ, IPEBPAIICHUS MEXaHUYECKOM SHEPTUH) TTO OMKUCAHUIO X
XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAaHHOE
(bu3HYECKOe SIBJICHHUE;

pacmo3HaBaTh ~ NPOSBICHWE  M3YyYCHHBIX  (U3HUECKUX  SBJICHUH B
OKpYyXaroieM Mupe (B TOM uucie (Pu3ndecKkue SBJICHUS B MPUPOJIE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXHBOUW MpPHUPOE, JEHCTBUE
CWJI TSDKECTU, TPEHHUSI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JIaBJICHHUSI Ha >KUBOW OpraHu3M, IJIaBaHUE PbIO, pblyaru B TeJe 4eIoBeKa), MpH
ATOM MEPEBOJIUTh MPAKTUUECKYIO 3aJady B Y4COHYIO, BBIJICNSATHh CYIIIECTBEHHbIC
CBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HU3YyUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbuznyeckre BeIUYMHBI (Macca, OOBEM, IUIOTHOCTH BEIIECTBA, BPEMs, IYTh,
CpeIHsisi CKOPOCTb, CUJa YNPYroCTH, CHJIA TSDKECTH, BEC Teja, Cujia TPEHWUS,
JIaBJICHHE TBEPAOrO Teja, JABJICHHE CTOJ0A KUIAKOCTH, BBITAJKHUBAIOIIAs CuJia,
MEXaHHUYeCcKass padoTa, MOIIHOCTb, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHM3MOB, KHHETHUECKas U TIOTCHIIMAJIbHAS SHEPTHs), IPU
OMMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICIT HCIIOJIB3YEMbIX BEIIMYUH,
uX OOO3HAUCHHUS W EIUHUIBI (U3UYCCKUX BEIWYUH, HAXOIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAHHYIO (DU3UYECKYIO BEIMYHUHY C IPYTUMU BETUYHMHAMH, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIONIb3Ysl MPAaBWJIA CIOXKEHUSI CHJ (BIOJb OJHOM MIpsiMOii), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumeaa, MPaBUJIO pPaBHOBECHs phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHUKH, 3aKOH COXpPAHEHUS MEXAaHWYECKOW JHEPTUH, TMPU ITOM
JaBaTh CJIIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCBHIBATh €T0 MAaTeMAaTHYECKOE
BBIPKCHHUC;

CTPOUTH TMPOCThIC (HU3NUECKUE MOJICTH pealbHbIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU OTOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA



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

OOBSCHATH (PU3NYECKUE SBJICHMUSI, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, H peIIaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJE TPEOYIOIMHUE YHCICHHOTO OICHUBAHUS
XapaKTEpHbIX 3HAYEHUN (PU3NYECKUX BEJIMYUH, IPU 3TOM BBIOMpATh aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHBIC CBS3U U BBICTPAUBATh
JOTUYECKYHK0 ILEMOYKY pACCYKIAECHUM C ONOpPOM HAa H3YUYEHHBIE CBOMCTBA
bu3NYeCcKuX SBICHUH, (PU3NYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH ¥ MO/IEIIH;

pemaTh pacdy€THbIe 3aauu (B 2—3 ACHCTBHS) MO M3y4yaeMbIM TeMaM Kypca
bu3uKY, BIOUpas aIeKBaTHYIO (PU3HUECKYIO MOJIEINb, C UCTIOIb30BAHUEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONIUX (PU3MUECKHE BEIUYHMHBI, 3aMMCHIBATh KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3aJaud, BBIABIATH HEJAOCTAIOIMNAE WM H30BITOUYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJadd, HWCIO0JIb30BaTh
CIIPaBOYHBIE JIAHHBIC, TPOBOJUTH MAaTeMaTUYECKHE MPeoOpa3oBaHUS U PACUETHI,
OLICHUBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAaYeHUs (PU3NYECKOW BEIMYUHBI U
OTIPEIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW MTPH PEIICHUU
3a]a4H;

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PENIUTh TMPH  TOMOIIN
bu3MYecKuX METOJI0B, M TpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellleHUs, B
ONMMCAHUM  HUCCIEAOBAHMS  PAclo3HaBaThb  MPOBEPSAEMOE  MPEINOJIOKEHUE
(TUTIOTE3Y), HHTEPIIPETHPOBATH MTOTYICHHBIA PE3yIbTaT;

MIPOBOJIUTH OTBITHI O HAOIOACHUIO (PU3MYECCKUX SBICHUH WM (PU3UICCKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE HHEPIINH,
W3MEHEHHE CKOPOCTH TPH B3aMMOJICUCTBUH TEJl, TIEpeiaya JaBICHUS KUIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUS aTMOCGHEPHOTO HaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIUPOBATh MPEIANOJIOKEHUE (TUMOTE3Y) O BO3MOXKHBIX
pe3ynbpTaTax HaOJIOICHNH, CAMOCTOSTEIFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYTUPOBATH BHIBOIBI;

MPOBOJUTH TMPSAMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMYECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, Cuiia, TeMIiepaTypa,
MJIOTHOCTh JKUIKOCTH M TBEPAOTO Tella, CHJIA TPEHUS CKOJBKCHHS, TaBICHHUC
BO3/IyXa, BBITAJKMBAIONIAS CHJIA, JICHCTBYIOMIAs Ha MOTPYKEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNIE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/Ja HW3MepeHus, (PUKCHpPOBaTh ITOKa3aHUS IMPUOOPOB, HAXOIUTH 3HAYCHHUE
U3MEPSEMON BEIMYUHBI C TIOMOIIBIO YCPEAHEHUS PE3YJIbTaTOB CEPUU U3MEPEHUN U
OIICHMBATh TIOTPEITHOCTh N3MEPCHHI;



MPOBOJIUTH HECIIOKHBIE IKCIIEPUMEHTATbHBIE UCCIIEIOBAHUS 3aBUCUMOCTEM
bu3NYecKuX BEIUYUH (3aBUCHUMOCTHA MYTH PABHOMEPHO JBIKYIIETOCS Tela OT
BPEMEHHU JBWKEHUS Tela, CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHIIbI
TPeHHUsI OT IUIOMIAJM COMNPHUKOCHOBEHHUS TeJN, CHUJIbl YNPYTrOCTU OT YJ/UIMHEHHUS
NPY>KUHBI, BBITAJIKUBAIOIIEH CUJIBI OT 00BEMa MOTrpYyKEHHOM YacTU Telda U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU TeJla, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJIO0, YCIOBHM IJIaBaHUs TEJ, YCIOBUN paBHOBECHsS pblyara
U OJIOKOB): COBMECTHO C yuuTeneM (GOpMyIupoBaTh 3adadyy U THUIOTE3Y
UCCIIEIOBaHMsSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIEIOBAHUE, CAMOCTOATEIBHO
coOupaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY C HCIOJIb30BAaHUEM HWHCTPYKIIUH,
IPEJCTaBIISITh MOJTYYEHHbIE 3aBUCUMOCTH (PU3HUECKUX BEJIWYUH B BUJAE TAOJIUL U
rpaukoB, OILIEHWBATh TMOTPEIIHOCTH, JeJaTh BBIBOJBI IO pe3yibTaTaM
WCCIICIOBAHMS,

coOnoaTh MpaBWJIa TEXHUKU O€30MacHOro TpyAa Impu pabore ¢
71a060paTOPHBIM 000PYI0BAHUEM;

yKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JTUHAMOMETp, COOOMIAlONIMecs COCyIbl, OapoMeTp, phIyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TTIOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX TPUOOPOB, TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
qyclie: MOAIINITHUKH, YCTPOHCTBO BOJOMPOBO/IA, TUAPABINICCKUIN TIpecc, CU(OH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBONW HACOC, apEOMETpP), HCIONB3ysd 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI MU
3aKOHOMEPHOCTH;

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

IPUBOJUTH NMPUMEPHI (HAXOJUTh HH(OPMALIMIO O IPUMEPAX) MPAKTUUECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XKU3HU Ul OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUYECKHUMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPYKAIOIIEH CPELE;

OCYIIECTBJIATH OTOOP UCTOUYHUKOB MH(MOPMAITN (HPU3UIECKOTO CONCPKAHUS B
HuTepHere, camMoCTOSTENbHO (HOPMYNIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIINXCSA 3HAHWM W TMYyTEM CpPaBHEHHUS pPa3IMYHBIX HCTOYHUKOB BBIICISATH
uHpOpMAIIIO, KOTOpas SBJSICTCS MPOTUBOPEYMBOM WM  MOXET  OBITh
HEJIOCTOBEPHOM;



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

co37aBaTh COOCTBEHHBIC KpAaTKHE MHUCHMCHHBIE W YCTHBIE COOOIIEHHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUYECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJUYHO JieNlaTh KpaTKUe COOOIIEHHSI O Pe3yJibTaTax MPOEKTOB WM YYEOHBIX
WCCIICIOBAHUM, NPU 3TOM TPaMOTHO HCIOJB30BAaTh W3YUYECHHBIM MOHSITUWHBIN
anmapar Kypca (GU3MKH, COMPOBOKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

MPU  BBINOJHEHUH YYEOHBIX NPOCKTOB M MCCICAOBAHUU paCHPEEIATh
00s13aHHOCTH B TPYMIE B COOTBETCTBUM C MOCTABJICHHBIMU 3a/ladyaMu, CJIEIAUThH 3a
BBITIOJIHEHUEM IUTaHA JCHCTBUM, aJeKBaTHO OILIEHUBATh COOCTBEHHBIN BKJIaa B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHICTBHUE,
YUYUTBIBAst MHEHUE OKPYKAIOIINX.

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

UCIIOJIb30BaTh MOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSHHUS BEUIECTBA, KPUCTAIUIMYECKHE U
amop(HbIe Teja, HACBHIILIEHHBIM W HEHACBIIEHHBIA Map, CIOCOOBl HW3MEHEHMS
BHYTPEHHEW OHEPIUM, DJJIEMEHTAPHBIA DJJIEKTPUYECKUM 3apsl, MPOBOJHHKH,
ITOJTYTIPOBOJHUKH, JUAJIEKTPUKH, UCTOYHUKH ITOCTOSTHHOTO TOKA, 3JIEKTPUUECKOE U
MAarHUTHOE MOJsl, ONTHYECKas CHCTEMA) MU CHUMBOJMYECKHHN S3bIK (DU3HKU TPU
pelleHny Y4eOHbIX U MPAaKTUYECKUX 3a/1ay;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacIIMpeHHe (CxkKaTHue), TeIIOBOE
PAaBHOBECHE, MOBEPXHOCTHOE HATSIKEHUE, CMAYMBAaHWE, KANWUIAPHBIC SBIICHUS,
UCIIapeHue, KOHAEHcalus, IUIaBICHUE, KPUCTALIM3AlMs, KUIIEHHUE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKIUS, U3yUEHHE), TEIUIOBbIE MOTEPH,
JIEKTpU3aLMs TeJl, B3aUMOJIECUCTBUE 3apsf0B, ACHCTBUS JIIEKTPUYECKOTO TOKa,
KOpPOTKO€ 3aMBbIKaHUE, B3aUMOIECUCTBUE MArHUTOB, JEHCTBUE MarHUTHOIO T10JI Ha
MPOBOJHUK C TOKOM) IO ONHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OMBITOB, IEMOHCTPUPYIOIIUX AAHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh  MPOSBICHHWE  M3YYEHHBIX  (U3MUECKUX  SIBICHUN B
OKpyXXalImeM wmupe (B TOM 4Yucie (QU3NYECKUE SBJICHUS B TMPUPOJE:
MTOBEPXHOCTHBIE M KalWJUISIPHBIE SIBJICHHUS B NPHUPOJE, KPUCTALIBI B MIPHUPOE,
nznyuyenue CoJiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTPUUYECKHE SIBJIEHUS B arMmocdepe, BIEKTPUUYECTBO
KHUBBIX OPTaHW3MOB, MAarHUTHOE T0Jie 3eMiH, Apeiid MOI0COB, POIb MAarHUTHOTO
noJis JUisl JKU3HM Ha 3eMjle, MOJSIPHOE CHSHHUE), IPU O3TOM IEPEBOAMTH



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

OMKCHIBATh M3YyUYEHHBIE CBOMCTBA Tel U (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
dbu3nYecKkue BENIWYWHBI (TeMmIlepaTypa, BHYTPEHHSS DHEPrus, KOJWYECTBO
TEIJIOTHI, paboTa rasa, yAenbHas TEIJIOEMKOCTh BEIIECTBA, YACIbHAS TEIIOTa
IUIaBJICHUS, YJeNbHas TeIuioTa NmapooOpa3oBaHMs, YIElbHas TEIIOTa CropaHus
TOTUIMBA, KOADPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MAaIllMHBI, OTHOCUTEIbHAS
BJIQXXHOCTh BO3/lyXa, OJEKTPUYECKUM 3apsll, cCuJla TOKa, DIIEKTPUUYECKOE
HalpspKeHWE, COMPOTUBIICHUE MpoBoAHUKa, JJ[C B 1enu MOCTOSSHHOIO TOKa,
IEKTPUYECKOE VYACIBbHOE COMPOTHBJICHUE BEIIECTBA, padoTa W MOIIHOCTH
AIEKTPUUECKOT0 TOKA), MPU OMUCAHUU MPABUILHO TPAKTOBATHh (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M €IUHUIBI (DU3NYECKUX BEJIMYUH,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIIMUHMHY C APYTUMU
BEJIMYMHAMH, CTPOUTH rpaUKy U3yUCHHBIX 3aBUCUMOCTEN (PM3MUYECKUX BEIIMYUH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOECHUS
BEII[ECTBA, YpAaBHEHHE TEIUIOBOTO OallaHCca, 3aKOH COXPAHEHUS DJIECKTPUUYECKOTO
3apsina, 3akoH KylioHa, NpUHIMI CYNEPNO3UIMUA SJICKTPUUECKUX TOJIEH, 3aKOH
Oma g yuactka uenu, nmpaBuiia Kupxroda, 3akon OMa a1t OTHOM 1IeTH, 3aKOH
Jxoynsa-JIeHna, 3aKOH COXpaHEHUs SHEPrUU, MPU 3TOM pa3IUvaTh CIOBECHYIO
(GbOopMyIMPOBKY 3aKOHA U €r0 MAaTEMaTUYECKOE BhIPAKECHUE;

CTPOUTH MPOCThIE (PU3NUYECKUE MOJIENU PEaIbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJEIATH TPHU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIECCOB, ABICHUHN, MPUMEHATH (PU3MUECKHE MOJICTU JIJIsi OOBSICHEHUS
(bu3HYEeCKUX MPOIIECCOB U PEIICHUS YUYeOHBIX 3a]1a4;

OOBSCHATH (PU3UUYECKHE SIBJICHUS, TIPOIECCHI M CBOMCTBA TEJI, B TOM YHCIIC U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, ¢ pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIEHHOTO OIICHUBAaHUS
XapaKTEPHBIX 3HAUYCHUN (PU3UUYECKUX BEJIUYWH, MIPU ATOM BHIOMpATH aJIEKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICACTBEHHBIC CBS3M U BHICTPAUBATh
JIOTUYECKYIO I[IEMOYKY PpacCyXKJIEHHM C OIOpOM Ha HW3YYECHHBIE CBOMCTBA
(bu3nUecKuX SBICHUM, (PU3NUYECKHUE 3aKOHBI, 3aKOHOMEPHOCTH U MO/JIENH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2-3 ypaBHEHHs) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BHIOMpas aJeKBaTHYIO (HU3UIECKYIO MOJECIb, C
WCITOJIb30BAaHUEM 3aKOHOB M (HOPMYJ, CBS3BIBAIONIUX (PU3MUECKHE BEIMYHHBI,
3alUChIBaTh KPaTKOE YCJIOBHME M Pa3BEPHYTOE pEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAIOIINE WM U30BITOUYHBIC JaHHbBIE, 000OCHOBBIBATH BHIOOP METO/A PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHbIE JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIONIB30BaTh TpaduuecKre METOAbl PEIICHUs 3aj1ad, MPOBOJIUTH



MaTeMaTHUYECKUE IIpeoOpa3oBaHUs U PAcuéThl, OLIEHUBATh PEAITUCTUYHOCTH
IOJIyYEHHOI0 3HA4Y€HUs (PU3MUECKONM BEIUYMHBI M OIpPENEISTh Pa3MEPHOCTH
(¢u3nYECKOI BETMYMHBI, IOTYYEHHON NPU PEILICHUH 331a4U;

pacmo3HaBaTh MpoOJEeMbl, KOTOPhIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBaHMsS  pPAcClO3HAaBaTh  IPOBEPSEMOE  MPEIINOJI0KEHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBINH PE3YJIbTAT;

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3UIECKUX
CBOMCTB Ten (KamWUISPHBIC SIBJICHHS, 3aBUCUMOCTb TaBJICHHUS BO3AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IIpoliecca OCThIBaHHs (HAarpeBaHus) Npu
U3IYyYEHUH OT IBETa M3JIydarollel (MOIJIOMAoIIei) NOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJBl OT TEMIIEPATyphbl >KUAKOCTH M IUIOW@AAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUYECKUX 3apsIOB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3aIisl MATHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO MOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKA): (OPMYJIUPOBATH MPOBEPSEMOE
OpeanoyiokeHue  (TUIoTe3y) O  BO3MOXKHBIX — pe3yjbTaTax  HaOJIO/IEHUH,
CaMOCTOATENLHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOrO Habopa o0OpyAOBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAKHOCTh BO3/yXa, CWJIa TOKA, HaIpsDKEHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTHUBIEHHE INPOBOAHMKA, paboTa U
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yIbTaTOB CEPUN U3MEPEHUN U OLIEHUBATh MOTPELIHOCTh U3MEPEHMUIA;

MPOBOIUTH IKCIIEPUMEHTAIbHBIE MCCIEAOBAHNUS 3aBHUCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHWs WU
OXJIAKICHMS, UCCIIeIOBAaHUE SIBJICHUS TEII000MEHa IPU CMENIMBaHUM XOJIOJHOM U
ropsiueid  BOABI, 3aBUCHMOCTb COINPOTUBJICHMS] TPOBOJHUKA OT €ro JJIMHBI,
IUIOIIAIM TONEPEYHOTO0 CEYEHHsS M YAEIbHOIO CONPOTUBIICHHUS BEIECTBA
MPOBOHMKA, CUJIBI TOKA, MPOTEKAIOIIETO 4Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U MAPAJJIEIIBHOIO COEIMHEHHH
IPOBOJHUKOB): COBMECTHO C Y4HTeNeM (OpMyIMpOBaTh 3a4ayy M THIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAaHUEM WHCTPYKIIUH,
MPEJICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJE TAOJHIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, [elaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBaHMUS;



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

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPONM Ha WX OmUcaHus (B TOM
YHClie: CHCTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOHWHA, ammepMeTp,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, AJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  JJEKTPONpUOOpbl  (MIpUMEPBI), MPEAOXPAHUTEId U  HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHUE IIOCTOSIHHBIX MAarHUTOB,
AJIEKTPOMArHUTOB, SJEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIOJb3ysd 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHWH, HEOOXOIUMbIE (PU3NUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHME YCTPOWCTBA U HM3MEPUTEIbHBIC
npuOOpEl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIKOCTHBIA TEPMOMETP,
TEPMOC, TICHXPOMETpP, THUTPOMETP, JBUTAaTeIh BHYTPEHHETO  CrOpaHus,
AJIEKTPOCKOI,  PEOCTaT), COCTABJIATh CXEMbl DJJIGKTPUYECKHX Iener ¢
MOCJIEIOBATEIbHBIM W TapaJJICIbHBIM COCIMHEHHEM JJEMEHTOB, pa3inyas
YCJIOBHBIE 0003HAYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTeH, UCTOIb30BaTh CXEMbI
U CXCMaTHYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
pUOOPOB M TEXHOJIOTHYECKUX TPOIIECCOB MPH PEIICHUH YICOHO-TTPAKTHUSCKHUX
3aj1ay;

MPUBOIUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHIECKOTO
WCITOJIB30BaHUS (PU3NYECKUX 3HAHUN B MOBCEIHECBHOW JKWU3HH I OOCCIICUCHUS
0e30MacHOCTH MpPU OOpaIlllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbsI U COOJIOJEHUS HOPM DKOJOTHYECKOTO TIOBEICHHUS B
OKPY’KAIOIIEH CPELE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Pu3ndeckoro cojepkanus B utepHere,
CaMOCTOSITENIFHO (POPMYIHpysl TOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOIIUXCS
3HAHWK W CPaBHEHUS OTIOJHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(MOPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON UITU MOKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh TIPH BBIMOTHEHUM YYEOHBIX 3aJaHUi HAyYHO-TIOMYJISPHYIO
JUTEPATypy (PU3MYecKoro coaeprKaHus, CIPaBOUYHbIE MaTE€pPHANbI, PECYPChl CETU
WNuTepHeT, BiameTh nNpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3oBaHUS
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3gaBaTh COOCTBEHHBbIC IHUCHMEHHBIE M KpaTKHWE YCTHBIE COOOIICHWS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO COEpPKAHUS, B
TOM  YHCI€ MYONWYHO  TPEJACTaBIATH  PE3yJbTaThl  MPOSKTHOW WA
UCCIIEIOBATENLCKOM NeATEILHOCTH, IIPH 3TOM TPAMOTHO HMCTIOIB30BaTh U3YUCHHBIN
NMOHATUHHBIA  ammapar  Kypca  (U3UKH, CONPOBOXAATh  BBICTYILJICHUE
MIPE3EHTALUEN;



IIPU BBITIOJIHEHUH Y4€OHBIX MPOEKTOB M MCCIIEOBAaHUN (PU3MUYECKHUX MPOLECCOB
pacmpenenarb O0OS3aHHOCTH B TpPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI W KOPPEKTUPOBAThH €ro,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATHBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paspemiath KOH(MIUKTHI.

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

UCIIOJIb30BaTh MOHATHS (CUCTEMA OTCUETA, OTHOCUTEIBHOCTh MEXaHUYECKOIO
JBUKEHMSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTU, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK U YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHE, MIKaJa JIEKTPOMArHUTHBIX BOJIH, HICTOYHUKU CBETa, OJIIM30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPbl MCIyCKAaHUS M IOIJIONIeHus, alb(pa-, Oera- U ramma-
U3IyYEHUs, U30TOINBI, SAEpHAs U TEPMOsACpHAsi YHEPreTUKa) U CUMBOJIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUUECKUX 3a7ay;

YBEPEHHO  pa3nuyaTh  SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
OpSIMOJIMHEHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJIeHUuE TeJ, JBWKEHUE IO OKPYKHOCTH, B3aUMOJECHCTBUE Tel,
paBHOBECHE MaTepUaJbHOW TOYKH, PEAKTUBHOE JBUIKEHHE, HEBECOMOCTb,
KoieOaTebHOE  JIBIDKEHUE (TapMOHHMYECKHE, 3aTyXalollue, BBIHYKICHHBIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PAacHpOCTpaHEHUE M OTpaKeHHE
3ByKa, UHTEepdepeHuus u qudpakiys BOJIH), NPIMOJUHEHMHOE pacnpoCTpaHEHUE,
OTpaXEHHE M TMPEJIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpaXK€HUE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAss  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrO  CIEKTpa
U3Iy4YeHUs) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaThb  MpPOSIBIEHHE  HM3YYEHHbIX  (U3MUECKUX  SIBJICHUM B
OKpy’KaroleM Mupe (B TOM yuciie (pU3NUECKHe SIBJICHHS B MPUPOAE: MPUIUBBI U
OTJIMBBI, JBMKEeHHE TUIaHeT COJIHEYHON CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE >KUBBIX
OpPraHHW3MOB, BOCTIPHUSTHE 3BYKOB XHBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHUECKOoe
JeiCTBUE BUIMMOIO, YIbTPadUOIIETOBOTO M PEHTTEHOBCKOTO  H3IY4YCHHH,
€CTECTBCHHBI pagMOaKTHBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTHBHOE
U3TyYeHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHUE PAJAUOAKTUBHBIX H3ITyYCHHN Ha
OpPraHW3M 4YeJOBeKa), MPU 3TOM TMEPEBOAUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbBIE CBOWCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHMUIA;

OINKCHIBaTh HU3Y4YCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCIOIB3YS
dusznyeckne BeNMWYMHBI (CPEAHSsI W MTHOBEHHAs CKOpPOCTh Tela Mpu



HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHUE, IEPEMELICHUE IPU PAaBHOYCKOPEHHOM
NPSAMOJIUHEUNHOM  JBWJKCHUH, YIVIOBas  CKOPOCTb,  LIEHTPOCTPEMUTEIBHOE
YCKOpPEHUE, CUJIa TPEHMsI, CUJIa YIIPYTOCTH, CUJjla TSHKECTH, YCKOPEHUE CBOOOHOTO
IIaJICHUsI, BEC TENA, UEHTP TSKECTH TBEPIOTO TEJIA, UMITYJIBC TEJA, UMITYJIbC CUIIBL,
MOMEHT CHUJIbI, MEXaHHUeCKast paboTa U MOIIHOCTh, OTEHIIMATbHASI YJHEPTHS Tela,
IIOAHATOIO HaJl IOBEPXHOCTBIO 3€MJIH, IOTEHIMAJIbHASA JHEPIUsA CKATOMN IIPY>KUHBI,
KUHETUYECKasi JHEprus, IIOJIHAas MEXaHW4YeCKas DHEprus, IIEpUOJ U YacToTa
KoJIe0aHul, MeproJ MAaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJUHA BOJHBI,
TPOMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTelb IPEIOMIICHUS
Cpenpl), TMpH ONHCAHWW TPABUIBHO  TPAKTOBAaTh  (PU3MYECKHM  CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €IMHUIBl (U3NYECKUX BEJINYMH,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIUUYHUHY C JPYTUMHU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS M IPOLECCHI,
UCIIOJB3Ysl 3aKOH COXPaHEHHUs SHEPIUH, 3aKOH BCEMHUPHOI'O TATOTEHUs, IIPUHIUII
CYNEPHO3ULIUA CHUJI, NPUHLUII OTHOCUTEIBbHOCTH ['amuies, 3akoHsl HproToHa,
3aKOH COXPaHEHHUs UMIIYJIbCa, TEOPEMY O KMHETHYECKOM 3HEpruu, 3akoH I'yka,
3aKOH bepHyiu, 3aKOHBI OTpaXeHUs W MPEJOMIICHUs CBeTa, (popMyily TOHKON
JIMH3BI, INIAHETAPHYIO MOJENb aTOMa, HYKJIOHHYIO MOJIENIb aTOMHOTO SApa, 3aKOHBI
COXpPAHEHMs 3apsAA0BOIO U MACCOBOIO YHUCEN IPU SANEPHBIX PEaKLUAX, [IPU ITOM
pa3nnyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUThH (PU3UUECKUE MOJENN PEaNbHBIX OOBEKTOB, MPOLIECCOB U SBICHUM,
BBIICNISATh TPU 3TOM CYIIECTBEHHbIE M BTOPOCTENEHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKHE MOJETU sl OOBSICHEHUS
(u3HYECKUX MPOLIECCOB U pelIeHUs yUeOHBIX 3aa4;

OOBSCHATh (PU3NYECKHUE SIBICHHUS, POLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelarh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBaHUS
XapaKTEepHbIX 3HAYCHUM (PU3NYECKUX BEJIWYHUH, MPU 3TOM BBIOMPATH aJ€KBATHYIO
(Gu3NYECKYI0 MOJEIb, BBISBISATH MPUUMHHO-CIICICTBEHHBIEC CBSI3U M BBICTPAUBATh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU M3 2—3 1IaroB C ONOpPON Ha HW3y4YCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, PU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIEJIH;

YBEPEHHO pellaTh pacu€THhIC 3a/layu MO U3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJelb, C HCIIOJIb30BAHUEM 3aKOHOB U
(bopMyI1, CBA3BIBAIOIIUX (PU3NUYECKUE BEIUYMHBI, 3alUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIICHHE 3aJayd, BBISBIATH HEAOCTAIONIME WM H30BITOYHBIC
JaHHble, OOOCHOBBIBaTH BBIOOp METOJA pEeUIeHUs 3aJaud, MWCIOJIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbl aHAJIN3a PAa3MEPHOCTEM, HUCIIOIb30BaTh
rpadguyeckue  METOJbl  pelIeHHs]  3a7ad, [POBOJAUTH  MaTeMaTUYECKHE



npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
bu3MYecKo BEIUYUHBI U OMNPENEATh Pa3MEPHOCTh (PU3NYECKON BEIUYMHBI,
MOJIYYCHHOU MPHU PELICHUH 3a]1auu;

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

MPOBOJUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UIH (PU3UIECKUX
CBOMCTB TeJ (M3y4yeHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHAa COXpAaHEHHs YHEPTUH,
3aKOHA COXPaHEHWs UMITYJIbCa, JIEUCTBHE 3aKOHA bepHy/ulM M BO3HUKHOBEHUE
NOJBEMHONW CHIJIBI KpbUIA, 3aBUCHMOCTb MEpHOJAa KOJEOAHWH NpPYKMHHOTO
MasTHUKAa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYAbl MaJIbIX KoOJeOaHuM, TMPSMOJUHEMHOE paclpoCTpaHEHHUE CBETA,
paznoxkeHue 0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB M300pa)KE€HUS B INIOCKOM
3epKajie U CBOMCTB M300pa)kK€HUs IpenMeTa B coOuparollel JuH3e, Ha0o1eHne
CIUIOIIHBIX M JMHEHYaTBhIX CIEKTPOB M3Iy4YeHUs): (pOpMyIHpoBaTh MPOBEPSEMOE
NpeanosjoxkeHue (rumore3y) O  BO3MOXKHBIX — PE3ysbTaTax  HaOIIOJEHUH,
CaMOCTOATENIbHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa o0opyAoBaHUS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOAUTH NPU HEOOXOAMMOCTH CEpPHUIO0 MPSMBIX H3MEPEHHM, onpeaenss
CpellHEe 3HAYEHUE U3MEPSIEMOM BEIMYMHBI M  ONPENENsisl IOrPEUIHOCTb
pe3yJbTAaTOB MPSIMBIX H3MEPEHHUH, OOOCHOBBIBATH BBIOOp cCIocoOa U3MEpEHUs
(M3MepUTEILHOTO TPUOOpPA);

IPOBOAUTH KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEIUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla IpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOpPEHHE CBOOOJIHOTO
najeHusi, KECTKOCTh  MPYXKHUHBI, KOIDPUIMEHT TpEeHHS  CKOJbKEHUS,
MexaHudeckas paboTa ¥  MOIIHOCTh, 4YacToTa W MepuojJ  KoyieOaHui
MaTEeMaTUYeCKOr0 W NPYXKHUHHOTO  MasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomeil JUH3BI W €€ ONTHYeCKas CWia, pPaJuoaKTUBHBIN (OH) C
WCIIOJIb30BAaHUEM aHAJOTOBBIX W IU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/a U3MEpPEHHUs, IUIAHHUPOBAaTh W3MEPEHUs, CAMOCTOSTENBHO COOHpAThH
HKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISTH  3HAYE€HUE  BEJIUYUHBI U
aHAIM3UPOBaTh IOJYUYEHHBIE PE3YNbTAThl, OLIEHUBAs MOIPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH IKCIIEPUMEHTATIbHBIE UCCIAEAOBAHUS 3aBUCUMOCTEN (DU3UUECKUX
BEJIMYMH (3aBUCUMOCTb MYTU OT BPEMEHHU MPU PABHOYCKOPEHHOM JIBIXKEHHH 0€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHS CKOJIBKEHHUSI OT CHJIbI
HOpPMaJbHOTO JABJIEHUS, MEpUojJa KoJieOaHHM MaTeMaTH4YeCKOro MasiTHHUKa OT



JUIMHBl HWUTHU, OIPENEJICHUE YCKOPEHUs CBOOOAHOIO INaJEHHUsA, HCCIEIOBAHHE
VU3MEHEHUS BEJIMYMHBI M HAINPABICHUS MHIYKIMOHHOIO TOKA, 3aBUCUMOCTH yTja
OTpaXEHUs CBETa OT yrja NaJeHus, yrja IPeJOMIICHUS OT YIVIa IIaJCHHUS
CBETOBOTO Jy4ya, HCCJIEJIOBAHHE TPEKOB: HU3MEPEHUE OSHEPIHMM YACTHLBI I10
TOpMO3HOMY TyTH (10 ¢oTorpadusm)): COBMECTHO ¢ yuuTenaeM (GpopMyInpoBaTh
3a/layy M THUIIOTE3y MCCIENOBAaHUs, CAMOCTOSTENBHO IIJIAHUPOBATh MCCIIEIOBAHUE,
CaMOCTOSITENIBHO COOUpPATh 3KCIEPUMEHTAIBHYIO YCTaHOBKY, IIPEJICTaBIIAThH
MOJTyYE€HHBIE 3aBHUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOIUIl U TpaduKoB,
OLICHMBATh NOTPEIIHOCTH, JEJIaTh BBIBOBI IO PE3yJIbTaTaM UCCIIEAOBAHMUS;

coOmoaaTk mpaBuia 0e30macHOro Tpyaa mpu paboTe ¢ J1abOpaTOpHBIM
000py10BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
YyuCle: CIHUIOMETP, NAaTYMKU TIOJIO)KEHMS, PACCTOSIHUS W YCKOPEHHUsS, paKeTa,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmnapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHE
CBETOBOJIBI, CIEKTPOCKOI, JO3UMETpP, Kamepa BuibCoHa), MCHOJIB3ys 3HAHUSA O
CBOMCTBAaxX (hpU3MUECKUX SBJIECHUI M HEOOXOuMble (pU3MUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENBbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MpHU
pelieHnn y4eOHO-NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI ISl MOCTPOCHHUS
n300pakeHU B MJIOCKOM 3epKajie U coOMparomien J1H3e;

MPUBOJUTH MPUMEPHI (HAXOAUTh HHPOPMALMIO O IPUMEPAX) MPAKTHUYECKOTO
WCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KM3HU A1 OOECredeHUs
0e30MacHOCTH MpPHU OOpaIlllEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370POBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPY’KAIOIIEH CPELE;

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

UCIIOJIb30BaTh MPU BBIMNOJHEHUHM YYEOHBIX 33JaHUN HAyYHO-TIOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHabl, PECYPChl CETU
WuTepHeT, BianeTb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
nH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHMKOB (PU3UYECKOIO COJAEPKAaHUS, MyOJIMYHO
MPEACTABIATh PE3YyJIbTaThl MPOEKTHOM MM UCCIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJB30BaTh W3YYCHHBIN IIOHATUMHBIM amnmapar u3y4aemMoro



paznena (U3MKKM W CONPOBOXAATh BBICTYIUIGHHE TMpE3eHTAIlMed ¢ Y4ETOM
0COOEHHOCTEH ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabsneie IIpakTuuyeckue
NporpamMmbIl Bceero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 dusnueckue BEIINIUHEI 4
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 2
Hroro mo pazueny 8
Pa3nean 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHNH BellleCTBA
2.1 Crpoenue BemiecTBa 2 1
99 JIBMO>KEHUE 1 B3aMMOJICHCTBHE YaCTHI] 4 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Hroro mo pazneny 7
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBHE TeJl
3.1 MexaHUUECKOE OBIKEHUE 10
3.2 Wueprus, Macca, TUIOTHOCTD 9
3.3 Cuna. Bune! cun 15
Hroro 1o pasneny 34
Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
4.1 Nasnenue. [lepenayua naBiaeHust TBEPABIMU 5 2




TCJI1aMU, X KUAKOCTAMHU U ra3aMu

4.2 JlaBIIeHHE )KUIKOCTH
4.3 ATMocdepHOe aBIeHHE 1
44 )leﬁCTBlfe JKUJKOCTH M Tra3a Ha 12 1 3
MOTPYXEHHOE B HUX TEJO

Htoro no pazneny 28

Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 6 1
5.2 [IpocTeie MexaHU3MBI 8 2
5.3 MexaHuueckasi SHeprus 1

Hroro mo pazueny 19

Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IM I MOAYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOTYIIb 6

Htoro mo pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 23




8 KVIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbsie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
1.1 CrpoeHre u CBOHCTBA BEIIECTBA 3
1.2 TennoBbie porecchl 36 2 2.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYeCKHe 3apsapl. 3apsHKCHHBIC Tea 3
' U UX B3aUMOJICHCTBUS
2.2 [TocTOSIHHBIH IMEKTPHUUECKUI TOK 32 2 9
2.3 MarHuTHbIE SIBICHUS 11 3
2.4 DNEeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszneny 58
Paspnen 3. [loBTopuTe 1bHO-00001IAK01IIMIT MOAYJIb
3.1 [ToBTOpHUTENEHO-0000IIAOIINN MOTYITH 5
Wroro no pazmeny 5
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 14.5




9 KJIACC

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

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

DJIEKTPOMArHuTHOE MOJE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Wroro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznoxxenue 6enoro cBeTa B CIIEKTP




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







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie

Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o npupoje. AsneHus 1

MIPUPOIBI

Ou3nyecKue sIBICHUS 1

dusnyecKkue BeMYnHbl. Pa3MepHOCTD.

n3nueckue npudopsl. [lorpemnoctu npu

o 0 I1 1

MPSIMBIX U3MEPEHHSIX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX Pa3MEpPOB T U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "M3mepenue 1 1

00BbEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHast pabota "Onpeznenenue 1 1

pa3MepoB MaJibIX Ted. Metoa psanoB"

MeTtobpl HaydHOTO NO3HaHUs. Onucanue

(GUBUYECKUX SBJICHUHN C TTOMOIIBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: AATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. OMNbITHI, 1




JOKa3bIBAOIHNUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

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

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

JBuxenne yactuil Beuiecta. Auddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsiICHEHUE OPOYHOBCKOTO JIBHIKEHHUSI U

mubdy3un"

14

15

16

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

Mexanunyeckoe npuxeHue. [1yTh,
TPAeKTOpH S, IEPEMEILICHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxeHne. CKopocTb

18

19

HaxosieHre ckopocTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUKCHUUN

JlaGopatopHas pabora "OnpezneneHue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUS"




I'paduku npsAMOTMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTtopHast pabota "Onpenenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM [IapUKa MO HAKJIOHHOM MJI0CKOCTH"

93 OTHOCUTEIBHOCTH ABMXKEHUA. CrokeHue
CKOPOCTEH Mpu napaielbHOM JABHKEHUN
[Tonyuenue u ananus rpaukoB

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

25 "Mexanuka. PaBHomepHOE
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBnenue nHepuuu. 3aKOH MHEPLUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMATEeNLHOM JIBUKEHUHN

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3aNMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabota "Onpeznenenne
IJIOTHOCTHU TBEPJIOTO Tesa"

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

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

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

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

KoHnTtponbhas padora nmo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHHHM BelllecTBa. MexaHuka"

35 Cuna. SIBnenue Tsrorenus. Cuia TsyKecTu

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

37 Cuna ynpyroctu. 3akoH ['yka

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

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

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

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1edopMalin) Npy>KUHbI OT
IIPUIOKEHHOM CHJIIBI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielCcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxeHue cuil.

PaBHopeiicTBytomas cuia”




Pemenne 3agaud mo reme "B3aumoneicreue

4 ten. Cuiel B MeXaHuke"
Pemenne 3agau no reme "Cua tpenus.

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

47 TPEHHS CKOJIbKEHUS OT CHJIbI JIaBJIICHUS U
XapakTepa COMPHUKACAIOLINXCS
noBepxHocrei"

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

49 KonTponbHas pabota mo Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
ompezieNieHus 1aBlIeHUs] TBEPOTO Tena"

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

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTpoicTBa

55 3aBUCHMOCTH JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocratnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne coo0marmuxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MBbI

59 Hcnonb30BaHne BHICOKHX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL e
CYIIIECTBOBaHUS

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

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

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

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuna. 3akoH Apxumena

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

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

69 BBITAJIKUBAIOLIEH CHUJIBI, IEMCTBYIOIIEN Ha

TEeJI0, MOTPYKEHHOE B KUJIKOCThH"

70

IInaBanue Ten




JlaboparopHnas pabota "Vccienoanue

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

72 BosnyxomnaBanue. [inaBanue cynos

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

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

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

76 teme "JlaBieHue TBEPABIX TeIl, KUAKOCTEH
1 Ta3oB"

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

78 Mexanunueckas pabota

79 MomHocTs

80 Pemenue 3ama4d Ha onpeneneHue paboOThI U
MOIIIHOCTHU

81 PaGora cuibl TSKECTH M CUITBI TPEHUS

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

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

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuino MoMeHTOB




JlaboparopHas pabota "M3ydeHnue npaBuiia

86 pblyara JJisi MOJIBUXKHOTO U HETMIOABHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

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

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT noneznoro neicTBust
MPOCTBIX MEXaHU3MOB
JlaboparopHas pabota "Onpenenenue

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

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

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

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

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

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

97 Pabora ¢ TekcTamu 1o Teme

"MexaHn4eckoe ABrKeHue"




08 Pabora ¢ Tekctamu o Teme "CtpoeHue 1
BelecTna”
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pafiom ¢ TEKCTaMH 110 T?Me "JlaBneHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Tekcramu no Teme "Dueprus’ 1
102 Pa6ota c Texcramu 1o Teme "IIpocThie 1
MEXaHU3MBI'"
OBIIEE KOJIMYECTBO YACOB I10 102 93

I[TPOT'PAMME




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bceero U3y4YeHHsl  oOpa3oBaTesibHbIE
padoTshI padoTshI
pecypcbl
OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
1 KHHETHYECKON TEOPUHU U X OIBITHBIC 1 4-9.09
MIOJITBEPKICHUSI.
5 CMaumnBaHue U KaMWUISIPHOCTbD. 1 4-9.09
[ToBepXHOCTHOE HATSXKEHUE
Monenu TBepAoro, )XHIKOTO U Ta3000pa3HOTo 4-9.09
3 COCTOsIHMM BelecTBa. Macca u pazmep aToMOB 1
¥ MOJIEKYIT
4 TennoBoe nBuxenue. Temnepatypa. TemnoBoe 1 11-16.09
pacupeHue u CokaTHe
5 Temnepatyphsle mkainsl. [Ipaktnyeckas 1 1 11-16.09
pabora: "M3mepenue Temneparyps”
6 BHyTpeHHss sHEprus U crnocoObl €€ N3MEHEHUs 1 11-16.09
7 Buapl Teronepenaun 1 18-23.09
8 Buasl Tenonepenaun 1 18-23.09
Ypok-koHpepernus "Micnons3oBanue 18-23.09
9 TEIUTOBBIX CBOICTB BEIIECTB M MAaTEPHAIIOB B 1
LeNsiX sHeprocoepexeHus "
10 KonuuecTBo TemnoTsl. Y aenbHas 1 25-30.09

TCIIJIIOEMKOCTD




1 KonuuecTBo TemnoTsl. Y aenbHas 25-30.09
TEIJI0OEMKOCTh
YpaBHeHHE TEIUIOBOTO Oananca. TemmooOMeH u 25-30.09
12 TEII0BOE paBHOBecHE. 3akoH HproToHa—
Puxmana
JlaGopaTopHas pabota "VccnenoBanue siBICHUS
13 TEII000MEHA MPU CMENTUBAHUU XOJIOHOU 1 2-7.10
ropsiueit BoabI"
Jlaboparopuas pabota "Onpenenenue 2-7.10
14 KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH MpHU
TEIJI000MEHE C HarpeThiM METAJUTHYECKUM
HWIHHAPOM"
15 Pemenne 3amau no treme "TemrooOMmeH u 2-7.10
TEIJIOBOE paBHOBecue"
16 [ToaroroBka K KOHTPOJILHOU paboTe 9-14.10
17 KonrtponsHas pabdora: " KosnndecTBo TerioTsr" 9-14.10
VYpoxk-koHpepenuus "Kpucranmuueckue u 9-14.10
18 amopdusie Tena. ['paden. [Tomyuenune
HCKYCCTBEHHBIX ajIMa3oB"
19 [1naBneHne U OTBEPACBAHNE KPUCTAILTHIECKIX 16-21.10
BEIIECTB. Y IeNbHas TEIUIOTA TUIABICHHS
20 Pemenne 3ama4d no teme "[lnaBnenue u 16-21.10
OTBEPJICBAHUE KPUCTAIUINYECKHUX TET"
21 [Tapoo6pazoBanue u koHaeHcanus. Vcnapenue 16-21.10
Kunenune. Y aensHas Temiora
22 nmapooOpa3oBaHus. 3aBUCUMOCTb TEMITEpaTyphl 23-27.10

KHUIIEHUS OT aTMOC(EPHOT0 1aBICHUS




93 Pemenue 3anau o teme "IlapoobpazoBanue u 23-27.10
KuIenue"
Ypok-uccnenoanue "OObsIcHEHNE 23-27.10
24 3aBUCUMOCTH TEMIIEPATYPbl KUIICHUS OT 1
nasieHus"
HacruimeHHbIi 1 HeHaCHIIEHHBIN ap.
25 B P 6-11.11
BrnaxnocTs Bo3ayxa
Brnaxxnocts Bo3yxa u €€ U3MEpEHHUE. 6-11.11
26 JlabopartopHnast pabora "OnpeneneHue 0.5
OTHOCHUTEJIbHOM BJIAXKHOCTH BO3ayXxa"
27 Pemenue 3amay mo reme "BnaxuaocTts" 6-11.11
OHeprus ToIIkBa. Y IelibHas TEIIoTa
28 P 13-18.11
CTOpaHHUs
29 Pemenne 3amga4: "TemiooOMeH ¢ U3MEHEHHUEM 13-18.11
arperaTHOro COCTOSIHUSI BeliecTra"
30 Pemenne 3amau: "TemnooOMeH ¢ U3MEHEHUEM 13-18.11
arperaTHoro COCTOSIHHSI BellecTa"
31 [ToaroroBka Kk KOHTPOJILHOM paboTe 20-25.11
39 Konrponsnas pabora: "U3meHenue 20-25.11
arperaTHoro COCTOsiHUs BeniecTna'
33 [TpuHIMIIBI pabOTHI TETJIOBBIX JBUTATENEH 20-25.11
34 [TapoBast TypOuHa. J[Burarens BHyTpEeHHETO 27.11-
CropaHus 2.12
35 KIIJ] TerutoBoro mBUTATENS 21.11-2.12
36 Ypok-koHpepeHus "TennoBsie IBUTATETN U 27.11-2.12

3alluTa OKpYyKaromieit cpenpr”




3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUHU B

37 4-9.12
MEXaHHYECKUX U TEIJIOBBIX Mpolieccax

38 }:IOHFOTOBKa K KOHTpOJ'I'LHOI\/JI pabote 1o Teme 4-912

TemnnoBble ABUTATENN

39 KOHTponbl'{'a;I pabora o Teme " TeroBsie 4-9.12
JBUTATEIN

40 Onektpuzanus Ten. [[Ba pona 3apsanioB 11-16.12

41 B3anmoeiicTBre 3apsyKeHHBIX TeJl. 3aKOH 11-16.12
Kynona

42 Hocurenu snexkrpuyeckux 3apsios. 11-16.12
DOneMeHTapHbIi 3apsa. CTpoeHue aroma

43 3aKOH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa 18-23.12

44 DNeKTpUUECcKOe MoJe. 18-23.12

45 [TpoBOAHUKY, TUINEKTPUKH U TIOTYIIPOBOTHUKU 18-23.12

46 ypOK-KOH(l)epVeHIII/ISI "?J‘IGKTpI/ISaHI/IS{ B 95.29 19
MMOBCETHEBHOMN KU3HU

47 Pewenue 3anau no TeMe”"3aKOH COXpaHEeHUs 9-13.01
AIEKTPUYECKOTO 3apsiaa

48 OnexTpuueckuit Tok. McrouHnku 9-13.01
AIEKTPUUYECKOTO TOKA

49 DNEKTPUUECKUN TOK B METAILIAX 9-13.01

50 DNEeKTPUUYECKHUIN TOK B JKUJIKOCTSIX U Ta3ax 15-20.01

51 DnekTpruyeckas 1enb 15-20.01

52 Cuna Toka. AMmepmerp 15-20.01




Jlaboparopuas padota "COopKa IIEKTPUIECKOM

53 \ 22-27.01
LENU ¥ U3MEpPEHUe CUIIbI TOKa
54 DneKTpruYecKoe HanpshkeHue. BonbTmeTp 22-271.01
Jlaboparopuas padota "COopKa IIMEKTPUIECKON 22-27.01
55 LIENU U U3MEPEHUE IIEKTPUIECKOIO
HarnpsKkeHus"
DEeKTPUYECKOE CONPOTUBIICHHUE. Y IeTHHOE
56 P P 29-3.02
COIIPOTHBIICHHUE
57 3aBUCHMOCTb CUJIbI TOKA OT HAIPSHKCHMUS. 29-3.02
3akoH OMa 1l yyacTKa Lenu
Jlaboparopuas padota "Vccienopanue 29-3.02
58 3aBHCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO Yepe3
PE3UCTOP, OT HANPSLKEHUS HAa PE3UCTOPE U
COIIPOTHBIIEHUS pe3ucTopa”
Pemenue 3ana4 no teme "DnekTpuyecKoe
59 P . 5-10.02
COIIPOTHBIICHHUE. Y IETHHOE COTPOTUBIICHNE
50 JlaGopatopHnas pabota "Onpeznenenue 5-10.02
YAEIBbHOTO CONPOTUBIIEHUS TPOBOJHUKA"
61 Pemenwne 3amau o reme "3akon Oma" 5-10.02
62 [TocnenoBarenbHOE COETMHEHMS IPOBOJHUKOB 12-17.02
JlabopaTtopHas pabota "l[IpoBepka mpaBuiia 12-17.02
63 CJIOYKEHUS HAIIPSKEHNUN ITPU
MOCJIe/I0BATEIbHOM COeIMHEHUHU JBYX
pe3uctopos”
64 [TapannensHOE COeTMHEHNE TPOBOTHUKOB 12-17.02
65 JlabopaTtopHas pabota "I[IpoBepka mpaBuiia st 19-24.02




CHJIbI TOKA IIpH apaJlJICIbHOM COCAMHCHUU

pe3uctopon”

66 Pemenue 3anau no teme "lIlocnenoBarensHoe u 19-24.02
IapajuleIbHOE COEIUHEHUS TPOBOAHUKOB"

67 Pemenue 3agau Ha npumeHenue 3akoHa Oma 19-24.02
JUIS Pa3IMdyHOTO COSAMHEHUS TPOBOJHUKOB
Pemenue 3ana4 Ha mpumenenune 3akona Oma

68 P 26-2.03
JUIS Pa3IMYHOTO COSAMHEHUS TPOBOJHUKOB

69 CwMmenianHoe COeTUHEHUE TPOBOTHUKOB 26-2.03

70 Pacyer anekTpuyeckux mernein 26-2.03

7 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe 4-9.03
"Pacuer anekTpuuecKux nenen” '

79 KonTponbnas padora no teme "Pacuer 4-9.03
AIEKTPUYECKUX 1iereit"”

73 Pabota snexkrpuyeckoro Toka. MOIIHOCTb 4-9.03
ANEKTPUYECKOTO TOKA
Pabota snexkrpudeckoro Toka. MOITHOCTb

74 P 11-16.03
ANEKTPUYECKOTO TOKA

75 JlabopaTtopHas pabota "Onpenenenue padoThI 11-16.03
Y MOIIHOCTH 3JIEKTPUYECKOro TOKa"

76 3akon [xoyns-Jlenna. [Torpedburenu 11-16.03
ANEKTpUYECcKOro Toka. KopoTkoe 3amMbIkaHue
VYpok-koudepenius "OObsICHEHNE U TIPUHITATT

177 JENCTBUSI IOMAITHUX JIEKTPOHATPEBATENbHBIX 18-22.03
npubopos"

78 [TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe 18-22.03




"DrekTpuuecKue 3apsbl. 3apsKEHHbIE Tela U
ux B3auMoaercTBua. IlocTOSHHBIN
AJIEKTPUYECKUM TOK"

79

KonTponpHas pabota mo Teme "DIeKTpruuecKue
3apsbl. 3apsHKEHHBIE TEla U UX
B3auMOACUCTBUSA. [I0CTOSAHHBIN 3IEKTPUIECKUI

TOK

18-22.03

80

81

OmneiT OpcTena. MarauTHoe nose
JIEKTPUUECKOTO TOKA

Fpa(bnquKoe MMpeACTaBJICHUC MArHUTHOT'O
I10J14

1-6.04

1-6.04

82

ITocTostHHBIE MATHUTEHL. Y POK-HCCIIEJOBAaHUE
"HM3y4eHre MarHUTHOTO TOJISl IOCTOSTHHBIX
MarHuTOB IIPU UX 00BETUHEHNUHU U pa3AeiIeHUH.
Busyanuzanus nosst NOCTOSSHHBIX MarHUTOB"

1-6.04

83

MarauTtHoe 110JIe 3eMJIM U €ro 3HaUYeHUE I
JKA3HU Ha 3emiie

8-13.04

84

85

OngwIT AMnepa. MarsuTtHo€ IoJIe KaTyHIKH €
TOKOM. HpI/IMeHeHI/Ie OJICKTPOMArdmuToB B
TEXHUKE

Cuna AMnepa " OIpCACIICHUC ee HaIlpaBJICHUA

8-13.04

8-13.04

86

87

Pemenue 3anau no teme "Cuna Ammnepa u
onpeJieleHue e€ HapaBICHUS "

ONeKTpOABUTaTEIb IOCTOSHHOTO TOKA.
Hcnons3oBanue dIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

15-20.04

15-20.04

88

Ypok-koudepennus "IIpakTuueckoe
MPUMEHEHUE IIEKTPOBUTaTENICH"

15-20.04




KonctpynpoBanue u nusyuenue paboThl

89 22-27.04
ANEKTPOABUTATEIS

90 Jlaboparopuas padota "U3mepenue KI1/] 22-27.04
ANEKTPO/IBUTaTEIbHON YCTaHOBKH"

01 OmnbiTel @apanest. 3aKOH IEKTPOMArHUTHON 22-27.04
unaykiuu. [Ipasuno Jlenma
Pemrenue 3amau o reme "3akon

92 ANEeKTpOMarHuTHOM uHaykiuu. [IpaBumno 29-4.05
Jlenma"
OnekrporerepaTop. CriocoOb! MOTydeHUS

93 FPOTEHEPATOR i 29-4.05
ANEKTPOIHEPTHH

94 Ypok-koHpepeHIus "DIeKTPOCTaHIIUN Ha 6-11.05
BO300HOBJISIEMBIX HCTOYHUKA SHEPTHH. ' '

95 [Ipo6nems! 3xonoruu. TorMBHbBIE 7IEMEHTHI U 6-11.05
ANEKTPOMOOIH

96 [ToaroroBka Kk KOHTPOJBHOU paboTe MO TEME 6-11.05
"DJIeKTpOMAarHuTHHIE SIBJIEHUS"
KonTponbHas pabota "DnekTpoMarHUTHbIE

97 poIbHAZ P P 13-18.05
SIBIICHUS
Pabota ¢ Tekctamu o Teme "TemnnoBbie 13-18.05

%8 siBJIeHUs"
Pabora ¢ TekcTamu 1o Teme "DneKTpUYecKue 13-18.05

99 3apsiibl. 3apsHKeHHBIE Tella U UX
B3auMoieictBue"
Pa6ora ¢ Tekctamu no Teme "TlocTosTHHBIN

100 . " 20-25.05
ANEKTPUYECKUIN TOK

101 PaGora ¢ TekcTamu 1o Teme "MarHuTHbIC 20-25.05

SABJIeHUS"




102

Pabora ¢ TekcTamu o Teme
"DnekTpoMarHuTHasA UHAYKIuUs"

20-25.05

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

145




9 KJIACC

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

JIBUOKEHUE. Y CKOpEHHUE




10

CKopocCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemetieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IU10CKOoCTH"

14

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

15

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

16

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

17

18

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

Yckopenue cBo6oaHOTO nafeHwus. OmbIThI
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

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

22 JBUKEHHS TeJia, OPOIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenne 3agau mo teme "JIBrkeHue Mo

23 JEHCTBUEM YCKOPEHHS CBOOOTHOTO
nageaus”

24 JIBuKeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yrinoBasi CKOPOCTb, IEPUOA U
4acTtoTa

26 CKOpOCTh U YCKOPEHHUE MPH JIBFXKSHUH TIO
OKPYXKHOCTH

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

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

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

30 "MexaHn4ecKOe IBUKEHNUE U CIIOCOOBI €0

onucanus"




31

[Iepsbiii 3axk0oH Hprotona. Bektop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA cHita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

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

36 3aBUCHUMOCTH CHJIbI YIPYTOCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIICHU
nedopMaluu NpyKUHbI"

37 Cuna tpenus. KoapdummenT tpenns

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

39 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJIEHUS"

40 JIBrKeHHE Te M0 OKPYKHOCTH OJT
JIEHCTBUEM HECKOJIBKUX CHIT

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

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

43 Cuia TSKeCTH Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 neHrpa. Ilepsas kocMuyeckast CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBecHe MaTepUaNbHON TOYKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuibl. [IpaBuino MOMEHTOB

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

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeiCTBHE

50 3aKOHBI U3MEHEHUS U COXPAHECHUS
UMITYJIbCa

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

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckasi paboTa 1 MOIUTHOCTb

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

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

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabora "OnpezneneHue

S7 paboThI CUJIBI YIPYTOCTH IIPU OABEME

T'py3a C UCIIOJIBb30BAHUCM HETIOABHUIKHOT'O 1




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAHEHUS
MEXaHUYECKON IHEPIUn

Pemenue 3amau no teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

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

63

KonTponbHas padora no teme
"B3auMoaencTBrE TeI. 3aKOHBI
coxpaHeHus"

64

65

66

67

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

MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanve 3aBUCUMOCTH MEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH IepHoa KoueOaHun
IIPY’KNHHOT'O MasATHUKA OT Macchl rpy3a”

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHas padora "U3mepenue
paTop p p
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
KoJ1e0aTeIbHOM JIBH)KCHUN
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH MEePHO/Ia KoJIeOaHui
rpy3a, OJBEIICHHOTO K JICHTE, OT MacChl
rpy3a"

MexaHnueckre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MEXaHUYECKUX BOJIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpOoCTpaHECHUS

74

75

76

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

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3BYyKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAILHOE OIPEEICHHE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

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

80

VYpoxk-uccnenosanue "Habmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUsIX"

82 DNIEeKTPOMarHuTHOE MOJIE U
3JIEKTPOMArHUTHbIE BOJTHBI

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

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemenue 3a1ay Ha onpeeneHne 4acToTh
Y JUTMHBI SJIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas PUPOJIa CBETA.
CxkopocTh cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus 1 Tudpakuus

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

89 [IpsimonuHeitHOe pacipocTpaHEeHUE CBETA.
3armenusa Connua u JIyHsl

90 3akoH oTpaxkeHHs cBeta. [mockoe 3epkaiio

01 [Toctpoenue nzobpaskeHui,
c(OPMHUPOBAHHBIX 3EPKATIOM

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

93 JlaGopaTtophast pabota "HcciaenoBanue




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

VYpok-uccienosanue "AHanus u

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

95 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTHH3BI

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

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

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

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

101 ['na3 xak onTHyYecKas CUCTEMA.

bruzopykocTh U JalbHO30PKOCTh
Paznoxxenue 6enoro cBeTa B CIIEKTP.

102 Oneitel HeroTona. Cnoxenue
CHEKTpalIbHBIX I[BETOB. [lucnepcus ceeta

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

L[BETA [P CJIIOKEHUHU 1IBETOB"

104 Omnbitel Pe3epdopa u mranerapHas




MoOJieJIb aToMa

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

106 KBantsl. JIuneituarsie criekTpsl
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHEHYaThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

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

109 Ctpoenue aToMHOTO siipa. HykinonHas
MoO/JIeJIb ATOMHOTO sJIpa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [lepuon nonypacnana
VYpok-koHndepennus "JleiicrBue

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

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

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ SJHEPTUH

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

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

117 HHEPreTHKa. DKOJOTHUECKUE MPOOIIEMBbI
SICPHOM SHEPreTUKU"




[ToaroroBka K KOHTPOJIBHOM paboTe MO

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

119 1 BOJIHBI. CBETOBBIE U KBAHTOBLIE
siBiIeHus"

120 Pemrenne pacyeTHBIX 1O TEMe
"MexaHndeckoe aBrKeHne"

121 Pemrenne pacyeTHBIX M Ka4ECTBEHHBIX
3a1a4 o teme ""B3aumoneiictBue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

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

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndeckoe aBrKkeHne"

124 JlaGopaTopHble pabOTHI 11O TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl o Teme "[IpocTrie
MEXaHU3MBI"

126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX
3aaa4 o teme "TemnoBsie mpouecch”

127 Pemenne pacueTHBIX U KAY€CTBEHHBIX
3aga4 no teMe "BiaxHocTh"
Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

128 3amay o teme "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M KAYECTBEHHBIX

3a7a4 1o TeMe "3aKOHBI IIOCTOSHHOTO




ToKa"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznad no teme "KIIJI anexrpoycranoBok"

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

132 " " 1

CBeTOBbIE SIBIICHUS

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

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

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

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

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

I[TPOTPAMME







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

» ®usuka, 8 kiacc/ [epoimkun A.B., O61iecTBO ¢ OrpaHUYeHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

e 3amauu 1o GpU3MKE IJIT OCHOBHOM ITKOJIBI C IPUMEPAMH perieHui 7-9

kiaccel [locobue I'ennenmreitn JI.O., Kupuk JILA., I'easdrar .M.

HNznarenbpctBo "Unekca"
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