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MNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma mo ¢u3nke Ha YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOTPaMMBbI, MPECTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Copepxanne mporpamMmbel 1o (U3MKE HANpaBleHO Ha (opMHupoBaHHE
€CTECTBEHHO-HAYYHOH TPAMOTHOCTH OOYYAlOIIMXCS W OPTaHM3alfi0 H3yYeHUs
bu3MKKM Ha NESITeNIbHOCTHOW OcHOBe. B mporpamme mo (usuke y4duTHIBAIOTCS
BO3MOXKHOCTH Yy4yeOHOro mpenmera B peanuzanuu TpedoBanuit ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM 00yUeHHUs, a TaKKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma 10 (U3HKE YCTAHABIMBAET pACIPEACICHHE YYEOHOro
Marepuajiia 1o TrojaM oOydeHus (MO KJjaccaMm), MOpeajaraeT IPUMEPHYIO
MOCJIEAOBATEIbHOCTh H3YyYEHHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pPa3BUTHUS
IPEIMETHOTO COIEP KAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yJaromuXcsl.

[Iporpamma mo ¢usuke pa3paboTaHa C LETbI0 OKa3aHUS METOIMYECKOM
MOMOILM YYUTEIIO B CO3/IaHUU paboveil mporpaMMbl IO Y4€OHOMY MPEIMETY.

®u3uka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJbKY (PU3MUECKUE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB
W SIBJIICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruei, acTpoHomMued u ¢GU3NYECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MPEeNOCTaBsieT HamOoJiee SICHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METoja
MO3HAHUS, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

OnHa W3 raaBHBIX 33/1ad (U3MYEecKOoro oOpa3oBaHUS B CTPYKType OOIIETO
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukn Ha 0a30BOM ypOBHE TpeArojiaraeT OBJaJCHUE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO

I'paMOTHOCTD:
L HAay4YHO 00BACHATH SIBJICHUA,
L4 OLICHUBATh U ITIOHUMATh 0COOEHHOCTH HAay4YHOI'O UCCJICAOBAHMA,
L4 HHTCPIPCTUPOBATL AAHHBIC 1 MCITOJb30BATh HAYYHBIC JOKA3aTCIILCTBA

JUIS TIOJTYYEHHSI BBIBOZIOB.

Ilenmu wu3ydenuss ¢GU3NKKA HA YpPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Pusmka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx



OCHOBHBIE  00111€00pa30BaTENbHBIE MPOTPAMMBI, YTBEPKIAEHHONW peEIICHUEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit denepanuu (mpoToKoa oT 3
nexadps 2019 r. Ne [1K-4BH).

ey uzyyenus: pusvMKu:

o npuoOpeTeHNne MHTEpeca U CTPEMIICHUS OO0ydalolmuxcs K HAYYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

J pa3BUTHE TMPEACTABICHUH O HAy4YHOM METOJAE I[O3HAHHUA U

dbopMHpOBaHUE UCCIIEIOBATEIHCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

o dbopMHpOBaHHE HAyYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3yUCHHS
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTATbHBIX 3aKOHOB (DU3HKHU;

o (dbopMupOBaHUE MPENCTABICHUM O POIN GUUKU [Tl Pa3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

o pa3BUTHE MPEICTAaBICHUH O BO3MOXHBIX cepax Oyaymien
npodeCCUOHAIBHOW  JCSITEILHOCTH, CBS3aHHOM C (U3MKOM, TMOATOTOBKA K
JanbHeleMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTmkeHne 3THX Iiefied mporpammbl IO (PM3MKE HAa YPOBHE OCHOBHOI'O
oO1rero o0pa3oBaHusi 00ECIEUMBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

o npuoOpeTeHne 3HaHUM O JAMCKPETHOM CTPOECHHMU BEUIECTBa, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUIECKIX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

o NPpUOOPETEHUE YMEHUN OMUCHIBATh U OOBSICHATH (PU3HUECKUE SIBICHUS
C MCTIOJIb30BAaHUEM IOJIyYE€HHBIX 3HaHUH;

o OCBOEHHE METOJOB pELICHUs] NPOCTEHINUX pacdyE€THBIX 3a1ay C
UCTIOJIb30BaHUEM duznyeckux MoJIeTieH, TBOPUYECKUX U
PAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

o pa3BUTHE YMEHUW HaOIIOAaTh MPHUPOAHBIC SBICHUS M BBITIOJHATH
OMBITHI, Ja0OpaTopHble pabOThl M JKCHEPUMEHTAIbHBIE HCCIECIOBAHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX PUOOPOB;

o OCBO€HHME TMpuEMOB paboTel ¢ uHGbopMmanued  (U3HUECKOro
COIepKaHusl, BKIOYas WHQPOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSIX (PHU3HMKH,
aHaJln3 U KPUTHUECKOE OlIEHMBaHKE UH(OpMaIny;

o 3HAKOMCTBO cO cdepamu TPOPECCHOHATLHON  JCSITEIBHOCTH,
CBSI3AHHBIMH C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTHKEHUSX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOI'O OOILErO
oOpa3oBaHus oTBoauTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §



Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 yaca (3 yaca B HeJelO).

[Ipeasaraemelil B mporpaMmMe Mo (pU3MKe nepeyeHb J1adbopaTopHbIX padoT U
OTIBITOB HOCUT PEKOMEHATEIbHBIA XapaKTep, YUUTENb JIEJTaeT BEIOOP MPOBEICHUS
7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
OOyYaroIMXCs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aIaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.

COIEPKXAHUE OBYYEHUA

7 KJIACC

Paznen 1. @usuka u €€ posib B IO3HAHUU OKPY/KaK0IIEero Mupa.

®usuka — Hayka o mpupone. fABneHus npupoabl. OU3NYECKUE SBICHUS:
MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusznueckue BenuuuHbl. W3mepenue ¢uznueckux BeauuuH. Dusnueckue
npudopsl. [lorpemnocts u3mepenuii. MexxayHapogHasi cUCTeMa €AMHHII.

Kak ¢usuka wu [pyrue ecTeCTBEHHbIE HAyKd H3Y4alOT MPUPOAY.
EcTecTBEHHO-HAYYHBIM METOJl TMO3HAHUA: HAOJIIOJEHHE, MOCTAaHOBKA HAYYHOIO
BOIIPOCA, BBIIBXKEHHE THUIIOTE3, SKCIIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaOmogaemMoro siBiaeHus. Onucanue GU3NUecKUX SBJICHHUI C TOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

1. Mexanuyeckue, TEIUIOBbIE, 3JEKTPUYECKUE, MarHUTHbBIC, CBETOBBIC
SIBJICHUSI.

2. dusndeckue MpuOOPHI U MPOIEypa MPSIMBIX U3MEPEHUN aHAIIOTOBBIM

U 1M (GPOBBIM PUOOPOM.
Jlabopamopnsie pabomel u onvimol.

1. Omnpenenenue 1EHBI ISJICHUS MTKAIbI U3MEPHUTEITLHOTO TTPHOOpa.

2. H3mepenne paccTOSTHUH.

3. N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TeTa.

4, Omnpenenenue pa3MepoB MajbIX TEN.

5. N3mepenne Temmeparypbl IPU MOMOIIH JKUJIKOCTHOTO TEPMOMETpPA U

JIaTYUKA TEMIIEPATYPHI.

6. [IpoBeneHne wucclenoBaHUsl IO MPOBEPKE THUIOTE3bl: JaTbHOCTh
nosi€Ta ImapukKa, MymEeHHOr0 FOPU30HTAIBHO, TeM OO0JIbIlIe, YeM OOJIbIIIE BBICOTA
MycCKa.

Pa3znen 2. IlepBoHayaibHble CBeIeHUSI 0 CTPOEHNH BellecTBA.



CtpoeHue BemiecTBa: aTOMbl W MOJIGKYJBI, WX pa3Mepbl. OTBITHI,
JTIOKa3bIBAIONINE IUCKPETHOE CTPOEHUE BELIECTBA.

JIBvokenue wyactul, BemecTBa. CBA3b CKOPOCTH JIBIDKCHHMSI YacTHI[ C
TemriepaTypoil. bpoyHoBckoe aBmxeHue, nuddys3us. BzaumoneicTBue yacTuil
BEIIECTBA: MPUTSHKECHUE W OTTAJIKUBAHHE.

ArperaTHbIe COCTOSHUS BEIIECTBA: CTPOCHHE Ta30B, KUIAKOCTEH M TBEPIBIX
(KpUCTATHYECKUX) Tell. B3anMOCBS3b MEXKIy CBOMCTBAMH BEIIECTB B Pa3HBIX
arperaTHBIX COCTOSIHHMSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHreM. OCcOOEHHOCTH
arperaTHbIX COCTOSIHUNA BOJIBI.

Hemoncmpauuu.

1. Hab6mronenne OpoyHOBCKOTO JIBUIKEHUS.

2. HaGmonenune nuddysuu.

3. HaGnrogenue  siBlieHUN, OOBICHSIOIIMXCS  MPUTSHKEHUEM — WIIU
OTTAJIKUBAHUEM YaCTHI] BEIIECTRA.

Jlabopamopnwie pabomul u onvimol.

1. Onenka JguameTpa aTroMa METOAOM psIOB (C HCIOIb30BAaHUEM
dboTorpaduii).

2. OmnbITHI 110 HAOIIOACHUIO TEIJIOBOIO PACHIUPEHNUS T'a30B.

3. OnpiTl 1O  OOHApYXEHUIO  JEHCTBUA CHJI  MOJIEKYJSIPHOTO
MIPUTSKECHHUS.

Pa3nen 3. /IBu:keHre U B3aMMO/IeCTBHE TeJl.

Mexannueckoe ABWKEHUE. PaBHOMEpHOE W HEPABHOMEPHOE JBUKCHUE.
Cxopoctb. CpelHssi CKOPOCTh MPH HEPABHOMEPHOM JABUXKEHUH. Pacuér mytu u
BPEMEHH JIBUKECHUS.

SBneHne uwHepHUU. 3aKOH HWHEpLUMH. B3auMopaeicTBHe Tel Kak NMpUYMHA
W3MEHEHUsI CKOPOCTH JBWXKEHMs Teil. Macca Kak Mepa HWHEPTHOCTH Telna.
[ImoTtHOCTH BemiecTBa. CBS3b IUIOTHOCTH C KOJWYECTBOM MOJIEKYJ B €IUHUIIC
00BéMa BellecTBa.

Cuita KaKk XapakTepUCTHKa B3auMOJercTBUsA Tell. Cuia yrnpyrocT M 3aKOH
I'yka. 3MepeHue CWiibl ¢ TOMOLIBIO AUHAMOMETpA. fIBJICHHE TATOTEHUS U CUJa
TsokecTd. CHila TSDKECTH Ha Jpyrux mianerax. Bec tena. HeecomocTs. CrioxkeHue
CUJI, HAMPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTBytomas cuil. Cuiia TpeHusl.
TpeHne CKOJIbXKEHUS U TPEHUE MOKOSA. TpEeHUe B IPUPOJIE U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenne MeXaHUYECKOT0 IBMKEHUS TEa.

2 N3mepenue CKOpoCTH MPSAMOJIMHEUHOTO JABUKEHHUSL.

3. HabGmronenue siBjieHUsS HHEPITUH.

4 Hab6nronenmne n3MeHeHnust CKOPOCTH MPU B3aUMOJICHUCTBUM TEIL.



d. CpaBHeHHE Macc MO B3aUMOJICUCTBHUIO TEII.

6. CrnoxeHue cuil, HalpaBJICHHBIX 110 OJTHON MIPSIMOIA.

Jlabopamopnuie pabomul u onvimol.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO JBWXKEHUs (IIapuka B
KHUJKOCTHU, MOJICIIH JIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

2. Omnpenenenue cpeaHeil CKOPOCTU CKOJIBbKEHUS OpyCcKa WK IIapuKa o
HAKJIOHHOU ITOCKOCTH.

3. OmnpeneneHue WIOTHOCTH TBEPIOTO TeNa.

4, OnbITHI, JEMOHCTPHUPYIOIIHE 3aBUCHUMOCTh pacTsKEHUs

(medopmarun) Ipy>KUHBI OT TPUITOKEHHOU CHIIBI.

5. OneITHI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIBI TPEHUS CKOJIbKECHHUS
OT Beca TeJla U XapaKTepa COMPUKACAIOIIUXCS TOBEPXHOCTEM.

Paszpneu 4. JlaBiieHue TBEPABIX TeJl, dKMIAKOCTEH U ra30B.

HNanenue. CriocoObl yMEHbBILICHHS U YBEJIMUEHUS J1aBiieHus. [laBieHue rasa.
3aBUCMMOCTh JaBJEHUsl raza oT o0bEma, Temmneparypsl. llepenaua naBieHus
TBEPABIMHU TEJIAMM, KUIKOCTAMH M rasamu. 3akoH Ilackaima. [IHeBmaTmueckune
MalIMHbl. 3aBUCUMOCTh JaBJCHMS >KMJIKOCTH OT TiyOuHBL. ['mapocrtarnuyeckuit
napajokc. Coobmaromuecs: cocyasl. ['uapaBinueckue MeXaHU3MBbl.

AtMmocdepa 3emnn u armocepHoe naBineHue. [IpuynHBI CylIeCTBOBAHUS
Bo3aymHOM oOonouku 3emid. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPHI.
[Tpubops! 17151 U3MepeHus: aTMOC(HEPHOro J1aBJICHHUS.

JlelicTBHE )KUIKOCTH U T'a3a Ha MOTPYKEHHOE B HUX TeJO. BeITalIKMBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [naBanue ten. Bo3nyxornaBanue.

Jlemoncmpayuu.
3aBUCUMOCTB JABJICHMS Ira3a OT TEMIIEPaTyphI.

[lepenayda naBiaeHUs KUAKOCTHIO U Ta30M.
Coobmiaroiuecst CoCyIbl.

['mppaBnuyeckuii mpecc.

[IposiBnenune neicTBrsi aTMOC(PEPHOTO JABICHUS.

SRR AN

3aBUCHUMOCTH BBITAIKUBAIOUIEH CHIIBI OT 00BEMA MOTPYKEHHON YaCTH
TeJa U INIOTHOCTH KUIKOCTH.

7. PaBeHCTBO BBITAIIKUBAIOIIEN CUJIBI BECY BBITECHEHHOW KUJIKOCTH.

8. VYcnoBue muiaBaHWs TeN: IUIABaHWE WM TOTPY)KEHHE Tel B
3aBUCUMOCTH OT COOTHOIICHMSI TNIOTHOCTEN TeJa U >KUJIKOCTH.

Jlabopamopnuie pabomul u onvimol.

1. HccnenoBanne 3aBUCMMOCTH Beca Tela B BoAe OT 00bEMa
NOTPYKEHHON B MKUIAKOCTh YACTH TENIA.



2. OnpeneneHue BBITAIKUBAIOUIEH CHIIBI, JEHUCTBYIOIIEH Ha Tello,
MOrPYKEHHOE B )KUIKOCTD.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHUJIbI, ICMCTBYIOIIEA Ha
TEJIO B KUJIKOCTH, OT MAacChl Teia.

4, OMNBITEI, JEMOHCTPUPYIOUIME 3aBUCHUMOCTh BBITAJIKUBAIOIICH CHIIBI,
JEUCTBYIONIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YaCTH
T€Ja U OT INIOTHOCTH JKUJIKOCTH.

5. KoncTtpyupoBanue apeomerpa WIM KOHCTPYUPOBAHUE JIOAKU W
onpeaeIeHue €€ rpy30n0AbEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrHUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocTble MeXaHW3MBI: pblYar, OJOK, HAKJIOHHAas IUIOCKOCTh. I[IpaBumio
paBHOBecusi pbryara. lIpuMeHeHue TmpaBWiia paBHOBECHUsS] pbluara K OJIOKY.
«3onoroe mnpaBuno» MexaHuku. KIIJ[ mnpocteix wmexanusmoB. IIpocteie
MEXaHU3MBbI B OBITY U TEXHHUKE.

Mexanuueckas »Heprusa. KuHeTHueckas W MOTCHUUAIbHASA DHEPIUS.
[IpeBpalieHne 0HOTO BHUIa MEXAaHMYECKOM SHEPTrUM B APYroi. 3aKOH COXpaHEHUS
DHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. [IpuMepbl TPOCTHIX MEXAHU3MOB.

Jlabopamopnsie pabomel u onvimol.

1. OmnpeneneHue pabOTHl CUJIBI TPEHUS TP PABHOMEPHOM JBHUKCHUH
T€Ja MO0 TOPU3OHTAIIBHOW MMOBEPXHOCTH.

2. HccnenoBanue ycioBUNA paBHOBECHS pblyara.

3. N3mepenue KIIJ[ HakJIOHHOM TIIIOCKOCTH.

4, N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KUIACC

Paszpnes 6. TeruioBbie sAiBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO--KUHETUYECKOH TEOPUU CTPOCHHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITHI, NOATBEPKAAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Monenu TBEPAOro, JKUAKOIO M Tra3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHUE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIABIX TEJI HA OCHOBE TMOJIOKEHUN MOJIEKYJIAPHO--KHHETUUECKOU TEOPHUH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. TEmIOBOE paCIIUPEHNE U CKATHE.

Temneparypa. CBsi3b TeMIeparypbl CO CKOPOCTBIO TEIUIOBOTO JBHUKEHUS
yactull. BHyTpenHsin sHeprus. CnocoObl W3MEHEHHS BHYTPEHHEH 3SHEpTuu:



Terionepeaaya U COBEPILECHHE paboThI. Bunbl TEIUIONEepEaauHn:
TEIUIONPOBOJHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonuyecTBo TemnoTel. Y aenbHasi TEIIOEMKOCTh BellecTBa. TerniooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIioBoro Oamanca. [lnaBnenue u
OTBEPJICBAHME KPUCTAUIMYECKHX BEHIECTB. YJelbHAas TEIUIOTa IUJIaBJICHUS.
[TapooOpa3oBanne u koHaeHcanus. Mcmapenuwe. Kumenme. YnenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS OT aTMOC(EpPHOTro
JABJICHUS.

Brnaxxnocts Bo3yxa.

DHeprus TOIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.

[Mpunnuner pabotsl TeruioBbix nBurareneit KIIJ| TeroBoro asuratesns.
TenoBble ABUTATENN U 3aIATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUS U MPEBPAILEHUS SHEPTUH B TEIUIOBBIX MTPOIIECCAX.

Jlemoncmpayuu.

1. HaGnronenre OpoyHOBCKOTO IBUKEHUS.

2. Hab6monenue nuddysuu.

3. HabGnronenue siBjeHUI cMaurBaHUs U KallWJUISIPHBIX SIBJICHHM.

4, HabroneHue TemioBoro pacuupeHus Tel.

5. V3meHeHne naBlieHHWs Ta3a NpW W3MEHEHUW O0BhEMA W HarpeBaHUU
WM OXJTKICHUH.

6. [IpaBuna n3MepeHus TeMIepaTyphbl.

1. Buas! Terutonepenaum.

8. OxJaxieHue pu COBEPIIICHUHN PadOTHI.

Q. HarpeBanue npu coBepiieHH padOThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHHE TEIUIOEMKOCTEN PA3IMYHbBIX BEIIECTB.

11. HaOGmroneHue KUNEHUS.

12. HalGmroaeHue mOCTOSHCTBA TEMITEPATyPhl TIPH TIABJICHUH.
13. Mopenu TEIUIOBBIX ABATATENEH.

Jlabopamopnuie pabomel u onvimol.

1. OneiTl 1O  OOHAPYXKEHUIO  JEHCTBUS CHJI  MOJICKYJSIPHOTO
MPUTSKECHHUSL.

2. OMnbITHI O BBIPALIMBAHUIO KPUCTAUIOB OBAPEHHOM COJIM WJIK caxapa.

3. OmnbITEl O HAOMIONEHUIO TEMJIOBOIO PACIIUPEHUS ra3oB, KUJKOCTEH
Y TBEPABIX TEIL.

4, Omnpenenenue AaBiIeHUs BO3AyXa B OaJIOHE IINPUIIA.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO31yXa OT €ro

00bEéMa M HAarpeBaHUS WA OXJIAKICHHS.



6. [IpoBepka THUMOTE3bl JWHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOWMKA
KUIKOCTH B TEPMOMETPUYECKOMN TPYOKE OT TeMIIepaTyphl.

7. HabGnrogenne u3MeHeHUs] BHYTPEHHEH HSHEpruu Teja B pe3yJibTaTe
TEeIIonepeayr U padoThl BHEITHUX CUJL.

8. HccnenoBanue siBIEHUS TEIJIOOOMEHA NIPU CMEIIMBAHUU XOJIOAHON H
ropsi4eu BOJBL.

9. OnpeneneHue KOJIWYECTBA TEIUIOTHI, MOJY4YEHHOTO BOJOW NpH
TEIJI000MEHE C HATPETHIM METAIMYECKUM HUITUHAPOM.

10. Ompexenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

11. HccnepoBaHue npolecca uCIapeHusl.

12. OmnpeneneHrue OTHOCUTENBLHOMN BIAXKHOCTH BO3TyXa.

13. OmpeneneHne yaeIbHON TEIUIOTHI IUIABJICHUS JIbA.

Paszges 7. DinekTpuyecKkue ¥ MArHUTHbIE SIBJICHHS.

OnexkTpu3aums Ten. JIBa poma dIEeKTpUUYECKUX 3apsaaoB. B3ammonerncrBue
3apsbKeHHBIX  Ten. 3akoH Kynmona (3aBUCHMMOCTh  CHJIBI  B3aUMOJICHCTBUS
3apsHKEHHBIX TEJ OT BETMYMHBI 3apSJI0OB U PACCTOSHUS MEXKTY TeJIaMu).

OnekTpudeckoe nojie. Hanpsx€HHOCTh 3nekTpudeckoro moss. [IpuHiumn
CYIEPIIO3UIINU DICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snmekTpudeckux 3apsaoB. DJIEMEHTAPHBIN AJIEKTPUYECKUHN 3apsii.
Crpoenne aroma. IIpOoBOOHMKM W JUINEKTPUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.

DIJIEKTPUYECKUM TOK. YCJIOBUSA CYIIECTBOBAHUS AJIECKTPUUYECKOTO TOKA.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUECKOro TOKa (TEIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUIN TOK B JKUJIKOCTSX U ra3ax.

Onektpuueckass uenb. Cuna ToKa.  DIEKTPUUECKOE  HANpsHKEHUE.
ConpoTuBieHHE MPOBOJHUKA. Y ACIbHOE COMPOTHUBJICHHE BemiecTBa. 3akoH OMa
o ydactka uenu. [lociemoBarenbHOE W MApAIIIENBHOE  COEIMHEHUE
MIPOBOJIHUKOB.

Pabota W MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyns—Jlenua.
DneKTpudecKre Ny U MOTPEOUTENH IICKTPUIECKON sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[ToctostHHbIE  MarHUTHL.  B3auMonencTBHE  NOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJIM U €ro 3HAUYCHUE JIJISl )KU3HU Ha 3eMIle.
Omeir  Opcrena. MarauTHoe 1MOJ€  DJIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHWTOB B TEXHUKE. J[€MICTBME MArHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DJIEKTPOIBUTATENb ITOCTOSSHHOTO TOKa. VCronbp30BaHWE 3JIEKTPOJBHUIATENIEd B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel @apanes. SABiaeHue snekTpoMarauTHOM nHaAyKuuy. [IpaBuno Jlenua.

DnekTporeneparop. Cnioco0bl MOJIy4eHUS AIEKTPUUYECKOU SHEPTUH.
DNEKTPOCTAHIIMY HA BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUU.

Jlemoncmpayuu.

1. DnekTpu3aius Tel.

2. JIBa pojia 3JIEKTPUYECKUX 3apsS0B U B3aUMOJCHCTBHUE 3apsiKEHHBIX
TeN.

3 Y CTpOMCTBO M AEUCTBUE IIEKTPOCKOIIA.

4 DneKkTpocTaTU4ecKas HHIYKIHS.

5 3aK0OH COXPAHEHUS DIIEKTPUUYECKUX 3apsI0B.

6. [TpOBOTHUKY U TUIICKTPUKHU.

7 MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUIECKOTO TOJIS.

8 W cTOYHMKY TOCTOSIHHOTO TOKA.

9 JleficTBUS SEKTPUUECKOTO TOKA.

10. DmeKkTpuYeCKHi TOK B )KUIKOCTH.

11. T a30BwIii pa3ps.

12. H3mepeHue cuiibl TOKa aMIIEPMETPOM.

13. H3mepenue >IEKTPUIECKOTO HANIPSHKEHUS BOJIbTMETPOM.

14. PeoctaT u Mara3uH CONpPOTUBJICHUH.

15. BzaumopeiicTBHE NOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHuEe HEBO3MOXHOCTH pa3ICICHUS TOJFOCOB MarHUTA.

17. MonenupoBaHUe€ MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18.  OmmwiT OpcTena.

19. MarnuTHoe€ 1ose Toka. DIEKTPOMArHuT.

20.  Jle¥icTBUE€ MarHUTHOTO TOJISi HA TPOBOJHUK C TOKOM.

21.  DnexTpoaBUTaTeNb MOCTOSIHHOTO TOKA.

22. HccnenoBaHue SBICHUS DJICKTPOMArHUTHOW WHTYKIIHH.

23.  Ompiter @apages.

24. 3aBHCHMOCTH HAMpaBJICHUS WHAYKIIMOHHOTO TOKAa OT YCJIOBHH €ro
BO3HUKHOBEHHUS.

25.  DIIEKTPOTreHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnwie pabomuel u onvimol.

1. OneiTel 1O HAOMIONEHUIO DJJICKTPU3AIMU TEJI WHIAYKIUEH U TIpU
COTNIPUKOCHOBEHUH.

2. HccnenoBanre AEHCTBUS DJEKTPUUECKOTO TOJIsS Ha MPOBOAHUKH U
JIUDJICKTPUKH.

3. COopka u mpoBepka pabOThI JIEKTPUICCKON HETH MOCTOSHHOTO TOKA.

4, N3mepenue u peryampoBaHue CUIIbI TOKA.



S. W3mepenne n peryJnpoBaHue HAIPSIKEHHUS.

6. HCCJ’I@I{OB&HI/IC 3aBUCUMOCTH CHUJIbI TOKA, UAYIICTO YCPC3 PC3UCTOP, OT
COIMPOTHUBJICHUA PC3UCTOPA U HAIIPAKCHUS Ha PE3UCTOPC.
7. OHBITI)I, ACMOHCTPUPYIOIINC 3aBUCUMOCTDb QJICKTPUICCKOTI'O

COIIPOTUBIICHUS] TPOBOJHUKA OT €r0 JJIMHBI, TJIOUIAANA MOMEPEYHOr0 CEYCHHS U
MaTepuara.

8. [TpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUM MPH MOCIEI0BATEIEHOM
COETMHEHHUH JIBYX PE3UCTOPOB.

9. [TpoBepka mpaBuia A CHIIBI TOKa MPH MapauIeTbHOM COCTUHEHUH
PE3UCTOPOB.

10. Ompenenenue pabOTHl OSICKTPUYECKOTO TOKA, MAYIIETO dYepe3
PE3UCTOP.

11. Ompegenenue MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIACISIEMON Ha
pe3ucTope.

12. HccnepgoBaHue 3aBUCHMOCTH CHIIBI TOKA, WAYIIETO 4Yepe3 JaMIIOUKy,
OT HaIpsKEHUS Ha HEM.

13. Omnpenenenue KI1J[ HarpeBaTens.

14. HccnepoBaHre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSIHHBIX MarHUTOB.

15. H3yyeHme MarHWTHOTO TIOJNSI TIOCTOSIHHBIX MAarHWTOB TIPU HX
00BbEIMHEHUU U Pa3/ICTICHUH.

16. HccnengoBaHue HOEWCTBUSA DIIEKTPUYECKOTO TOKAa HA MArHUTHYIO
CTpEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIBI B3aUMOJCUCTBUS
KaTYIIKKA C TOKOM M MarHuTa OT CHJIbI TOKA W HAMpaBJIEHUs TOKA B KaTYIIIKE.

18. H3yuenue AeCTBUS MAarHUTHOTO MOJISl HA TIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U U3y4eHHe pabOThl DJICKTPOABUTATEIS.

20. Usmepenne KIIJ] anekTpoaBUraTebHON YCTaHOBKH.

21. OmnpITeI TIO WCCIEAOBAHUIO SBJICHUS JJICKTPOMArHUTHOW WHIYKITUU:
WCCJICIOBAHNE U3MEHEHUH 3HAUCHUS U HAIIPaBJICHUS MHAYKITMOHHOTO TOKA.

9 KJIACC

Pa3znea 8. Mexannueckue siBJeHHS.

Mexanunueckoe ABWKEeHHE. MarepuanbHas Touka. Cucrema oOTCYETA.
OTHOCUTENBHOCTh MEXAHUYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHEHHOE
nBrxeHne. HepaBHOMepHOE TpsMOJIMHENHOE NBUKEeHUE. CpeHssi U MTHOBEHHAs
CKOpPOCTH TeJla TP HEPABHOMEPHOM JBUKCHUU.

VYckopenue. PaBHOyckopeHHOE mpsiMoiimHelHOe aBukeHue. CBoOogHOE
nagenne. OneiTel I'ammiest.



PaBHOMepHOE nBH>KEHHE IO OKpYykHOCTH. Ileproa m vacrora oOpalleHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IlepBbiii 3akoH Hprorona. Bropou 3akon HseroToHa. Tpernit 3akoH
Herorona. [IpuHUun cynepro3uiumu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUS,
CUJia TPEHUS ITOKOs, IPYTUe BUABI TPEHHUS.

Cuna TSHDKECTHM UM 3aKOH BCEMHPHOI'O TATOTEHHUA. Y CKOPEHHE CBOOOIHOIO
nafgeHus. Jlwxenue maHer Bokpyr ConnHpa. IlepBas kocMuueckass CKOPOCTb.
HeBecomMocCTh U neperpy3Ku.

PaBHOBecue MarepuanbHON TOUKH. AOCOIOTHO TBEpJOE Teno. PaBHOBecue
TBEPJOIO TeJIA C 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec tena. 3Menenne nmnyibca. MMITyasc cuitbl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabota U MOIIHOCTb. PaboTa cHIl TSXKECTH, YHOPYrOCTH,
TpeHusi. CBA3b 3HEPrUM U padoThl. [loTeHIManbHas SHEPrus Tela, MOJHATOTO HaJl
IIOBEPXHOCTHIO 3eMIH. [loTeHIIManpHas SHEPTUs CKaToi NpykuHbl. KnHeTnueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPTHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPI'UH.

Jemoncmpayuu.

1. Habnrogenne MexaHM4eCcKOro JBH)KEHHSI Te€lla OTHOCUTEIBHO Pa3HBIX
TE€JI OTCUETA.

2. CpaBHEHME NIyTEN U TPACKTOPUM JIBUKEHUS OJHOTO M TOTO K€ Tena
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCUETA.

3. N3mepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKEHHSL.

4, HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOT'O JIBUKEHUS.

S. HabGmronenue nBm>XeHHs Tela o OKPY>KHOCTH.

6. Habnrogenne MexaHUYeCKUX SIBJICHUH, MPOUCXOIAIIUX B CHUCTEME

orcuéra «Tenexkka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHU
OTHOCUTEIBHO KaOMHETA (PU3MKH.

1. 3aBUCHUMOCTh YCKOPEHHSI Tela OT MacChl Tejla U JEUCTBYIOUIEH Ha
HETO CHUJIBI.

8. Hab6nronenue paBeHCTBa CHIT TIPU B3aMMOICHCTBHUH TEII.

9. W3meHenue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepemauya ummynbca Npu B3aUMOACHCTBUU TEN.

11. IIpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUU TEIl.

12. CoxpaHeHue UMIYJIbCa IPU HEYIIPYTOM B3aUMOJIEHCTBUH.

13. CoxpaneHue uMmyJsbca npu abCOTIOTHO YIIPYyroM B3auMOIEHCTBUU.
14, HalGnrogeHue peakTUBHOTO ABUKECHUSI.



15. CoxpaHeHne MEXaHMYECKOM 3HEPTUU IPU CBOOOTHOM MAJCHUU.

16. CoxpaHeHME MEXaHUYECKOM HHEPruv IMpH JBWKEHUM Tela IMOJ]
NEHCTBUEM IMIPYKUHBIL.

Jlabopamopnuie pabomul u onvimol.

1. KoncTpynpoBanne  Tpakta I pasrOHa MW JAJIBHEMIIETO
PAaBHOMEPHOTO JIBH)KEHHUS IAPUKA WUITU TEJIEKKH.

2. Omnpenenenne cpeaHell CKOPOCTH CKOJBKEHUSI OpyCKa WITH JIBHKCHUS
HIapPUKA 10 HAKJIOHHOW INTOCKOCTH.

3. Omnpenenenne yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM JIBH)KEHUU IO
HAKJIOHHOH IJIOCKOCTH.

4. HccnenoBanue  3aBUCUMOCTH  IIYTM ~ OT  BPEMEHM  IIpH
PaBHOYCKOPEHHOM JBUKEHUU 0€3 HaYaJIbHOM CKOPOCTH.

S. [IpoBepka rumoTe3bl: €ciu MpPU PABHOYCKOPEHHOM JBUKEHUU O0€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psAd HEYETHBIX YHCE, TO
COOTBETCTBYIOIIUE MPOMEXYTKH BPEMEHH OJMHAKOBBI.

6.  HccrnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHS CKOJBKEHHUS OT CHIIBI
HOPMAaJIHOTO JaBIICHHSL.

7. Omnpenenenue Kod(PUIMEHTA TPEHUS CKOJIBKCHHUS.

8. Omnpenenenne XECTKOCTU TPY>KUHBI.

9.  Ompenenenue pabOTHl CHUJIBI TPEHHS NPU PABHOMEPHOM JIBHYKCHHU

TeJia MO0 TOPU3OHTAIBHON MMOBEPXHOCTH.

10. Ompenenenne pabOTBI CHJIBI YNPYTOCTH TpPU TOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

11. H3yuenue 3aKOHA COXPaHECHUS SHEPTHH.

Paznen 9. Mexanuveckue KoJ1e0aHUS U BOJIHBI.

KonebarensHoe npmxkeHne. OCHOBHBIC XapaKTEPUCTHKH  KOJICOAHMIL:
IEPUOJ, YACTOTA, AMIUIMTYAA. MaTeMaThudecKuid W NPYKWHHBIA MAasTHHUKU.
[IpeBpailieHne 3HEprun Npy Kojie0aTeIbHOM JBUKCHUH.

3aryxatouue — kosneOaHua.  BbelHyxIeHHble — koneOaHusa.  Pe3oHaHc.
Mexannuyeckue BosiHBI. (CBoiicTBa MeXaHMYECKUMX BOJH. IIpojonbHble U
nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJHBI B TBEPJIOM TEJE, CEICMUYECKUE BOTHBI.

3Byk. ['poMKoCTh 3Byka M BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HaOnronenne xoneOauuii Ten moa NEMCTBUEM CHIIBI TSKECTH U CHJIBI

YIPYTOCTH.
2. Habmonenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.



HabGnronenune BRIHY)ICHHBIX KOJICOaHMIA U PE30HAHCA.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmroneHre 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

o ok w

AKYCTUYECKHI pe30HaHC.
Jlabopamopnwie pabomel u onvimol.

1. OnpeneneHne 4acToTbl M NEpHOJa KojieOaHW MaTeMaTH4eCKOro
MasiTHUKA.

2. Omnpenenenne 4YacTOThl W MepHoja KojeOaHWUW MPY>KUHHOTO
MasiTHUKA.

3. HccnenoBaHue 3aBUCHMOCTH NEpUOAA KOJIEOAHUI IMOJBEIIEHHOTO K

HUTH TPy3a OT JJIMHBI HUTH.

4, HccnenoBanre 3aBUCMMOCTH Tepuofa KoOJIeOaHUW MPYKUHHOTO
MasiTHUKA OT MaccChl Ipys3a.

S. [IpoBepka HE3aBUCUMOCTH MEepUoAa KOJIeOaHU rpy3a, MOABEIIEHHOTO
K HUTH, OT MacChl Ipy3a.

6. OmnbITEl, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh IE€pUOJa KoJeOaHUit
IPYKUHHOTO MasiTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKHUHBI.

7. H3mepenune yckopeHus CBOOOJHOTO MaJeHHUSL.

Paszges 10. D1eKTpoMarHuTHOE 1M0JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BoiHbBL.  CBONCTBa
ANEKTPOMArHUTHBIX BOJH. Illkana »naekTpoMarHUTHBIX BOJIH. Mcmonab3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3U.

DnexkTpomMarHuTHas npupona csera. CkopocTs cBeTa. BoaHOBBIE CBOMCTBa
CBETa.

Jlemoncmpayuu.
1. CBoiiCcTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomHoBbIC cBOIICTBA CBETA.

Jlabopamopnsie pabomel u onvimol.

1. N3ydeHne CBOWCTB  DJICKTPOMArHUTHBIX BOJH C  MOMOIIBIO
MOOHMIIBHOTO TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas MOJICJIb CBeTA. HUctounnkn CBeTa. [IpssmosnHeiHOE
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxkenue cBera. [1nockoe
3epKaJio. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH mpenomsieHus cBeTa. [loHOe BHyTpeHHEe
OTpakeHHEe cBeTa. Vicmonp3oBaHME TMOJHOTO BHYTPEHHETO OTpPa)KEHUsI B
ONTUYECKUX CBETOBOJIAX.



Jluaza. Xom mydueir B Jsmn3e. OnTtudeckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuyeckas cucrteMa. bin30opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oenoro cmBera B crnekrtp. Omnbitel Hbiorona. CrokeHue
CIIEKTpaJIbHBIX IBETOB. /{Hcniepcus cBeTa.

Jemoncmpayuu.

1. [IpssMOIMHENHOE PacIPOCTPAaHEHNE CBETA.

2. OTtpakeHue cBeTa.

3. [Tonyyenne u300paKeHU B IJIOCKOM, BOTHYTOM U BBIIIYKIOM
3epKajiax.

4, [Ipenomnenue ceera.

5 OnTryecKuil CBETOBO/I.

6 Xop rydeit B coOnparorei JIna3e.

7. XO0J Ty4yelr B pacCEenBAIOIIECH JIMH3E.

8 [TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

9 [Tpunuun aeicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Moguensb rnasa.

11. PasnoxeHue 6e0ro cBeTa B CIIEKTP.

12. Tlomydyenue Oenoro cBeTa MpH CIOKEHUH CBETA PAa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanre 3aBUCUMOCTH YTJIa OTPAaXXEHHUS CBETOBOTO JIyda OT
yTria najcHusl.

2. N3yyenune xapakTEepUCTHK H300paKeHUS TIpeAMeTa B  IUIOCKOM
3epKaje.

3. HccnenoBaHue 3aBUCUMOCTH yIJla MPEIOMJICHHUS] CBETOBOIO Jiyya OT
yriia majieHusl Ha TPaAHUIIE «BO3yX—CTEKIION.

4, [Tonyuenune n300paxeHuil ¢ TOMOLIBIO COOMPAIOIIEH JIMH3BI.

S. OnpeneneHue (GOKYCHOTO  PACCTOSTHUS W ONTUYECKOM  CHJIBI
coOuparonien JTUH3bI.

6. OnBITH TIO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

7. OnBITHI IO BOCTIPUSITHIO I[BETA MPEAMETOB TIPH UX HAOTIOIEHUN Yepe3

I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pezepdopaa u mmanerapuas mozaens atoma. Mogenb atroma bopa.
Hcnyckanue u norniomeHne cBeta aroMoM. KBaHThI. JIMHeYaThle CIEKTPHI.

PannoaktuBHOCTh. Ab(a-, 6eTa- u raMma-u3nydeHusi. CTpoeHre aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaienus. [lepron monypacmnana aTOMHBIX SIIEP.



SAnepHbie peakuuu. 3aKOHBI COXPAHEHHUS 3apsI0BOIO M MAaCCOBOTO YHCEN.
DHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenud saep. Ucrounuku sneprun CosHIa U 3BE3I.

Anepnas sHepretvka. JIeHCTBUS pPAaIMOAKTUBHBIX HU3JIYYEHUN HaA IKUBbBIC
OpTraHU3MBI.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.
CrexTpsl pa3IM4YHbIX Ta30B.

CnekTtp Bogopoza.

HabGmronenue TpekoB B kamepe Busbcona.
PaboTa cuéTtunka HOHU3UPYIOIINX U3ITYUCHUH.

o ks wWwNE

Peructpanus u3mydeHus MpUPOIHEIX MUHEPAIOB U MPOIYKTOB.
Jlabopamopnwie pabomul u onvimol.

1. HabGnrogeHune CIuTONIHBIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBanre TPEKOB: U3MEPEHHUE SHEPTHH YACTHIIHI IT0 TOPMO3HOMY
nyTH (1o ¢poTorpadusim).

3. N3mepenne paanoakTUBHOTO (OHa.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpHUTENBEHO--0000IIAOIINIMA MOAYJTb npeaHa3HaYeH TUTSt
CUCTEMATH3allMM W  O00O0OIIEHHS MPEIMETHOTO COJACpPXKAaHWUSI U OIbITa
NeATEeTLHOCTH, MPUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca (PU3HMKH, a TAKKE JIS
MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY JK3aMeHy Mo (usuke mis
00y4YaroIMXcs, BHIOPABIIMX ATOT yUEOHBIN MpeIMeT.

[Ipu U3yueHnr TaHHOTO MOJYJISI PEATM3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJdbTaTOB  oOydeHwus, (opmupyercs
€CTECTBEHHOHAy4YHAass TPAMOTHOCTh. OCBOCHHE HAYYHBIX METOOB HCCICAOBAHMS
SBJICHMA TIPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSIMH OOBACHITH (DU3MUecKue
SBJICHHSI, TIPUMEHSS TIOJyYCHHBIE 3HAHWSA, pemaTh 3aJa4d, B TOM YHCIIC
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[TpuHIIMTIMATBEHO JAEATEIHPHOCTHBINA XapaKTep MaHHOTO pa3fiesia Peain3yeTcs
32 CY€T TOro, 4YTO OOydYaroIuecs BBIMONHIIOT 3aJaHUsl, B KOTOPBIX UM
npeaiaracTcs:

HAa OCHOBE TIOJYYCHHBIX 3HAHUH pacro3HaBaTh W HAYYHO OOBACHATH
(bu3NYecKue ABJICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCEAHEBHOM KU3HU;

UCIIOJIB30BaTh HAyYHBIC METOIbI HCCIICTOBAHUS (DU3UICCKUX SIBJICHUH, B TOM
YUCIIe JIJIS1 IPOBEPKH TUIIOTE3 U TOJTYYCHHSI TEOPETUIECKUX BBIBOJIOB;



OOBSICHATH HayYHBIC OCHOBBI HanoOoee BaXKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOJ’IOFHﬁ, HaIIpUMCP, IMPAKTUICCKOI'O HCIIOJIB30OBAHUA PA3JIMYHBIX HCTOYHHKOB
OHCPIUK HAa OCHOBC 3daKOHA IMPCBPAIICHUA U COXPAHCHHUA BCCX U3BCCTHLIX BHUIO0B
OHCPIUH.

IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne Gu3nkn Ha YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs HANPaBICHO
Ha JOCTH)KCHHE JINYHOCTHBIX, METAPEAMETHBIX B TIPEIMETHBIX 00pa30BaTeIbHBIX
pe3ybTaToB.

B pesymprare wu3yueHus GU3MKA Ha YpPOBHE OCHOBHOTO OOIIIETO
oOpaszoBaHus y oOyvaromierocs OyayT copMHpOBaHBI CIAEAYIOUINE JTUYHOCTHBIC
pE3yNIbTATHl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMSI:

o IPOSIBJICHUE HMHTEpPECA K MCTOPUUM U COBPEMEHHOMY COCTOSIHHIO
poccuiickoi (hU3NUecKoi HayKH;

o LHEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM PpPOCCUUCKHX YUYEHBIX-
-(pPU3HKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

o TOTOBHOCTh K AaKTUBHOMY YyYacTHIO B OOCYXKJICHHH OOIIECTBEHHO
3HAUYMMBIX M ATHYECKUX NTPOOJIEM, CBSA3aHHBIX C MPAKTUUYECKHUM NPUMEHEHUEM
JOCTUXKEHUMN PUBHUKY;

o OCO3HAHHUE  BAXKHOCTHU  MOPAJIbHO--3TUUECKUX  MPUHIIUIIOB B
JIEATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS

o BOCIIPUSITHE  OCTETUYECKUX KadyecTB (U3UYECKOM HayKu: €&
rapMOHUYHOTO TTOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

o OCO3HAHUE IIEHHOCTU (PU3NYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA
MO3HAHHUS MHPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

o pa3BUTHE HAay4YHOU JT10003HATEIBHOCTH, MHTEpEeca K
HCCIIEIOBATENIbCKON JIESITETbHOCTH;

5) ¢opmupoBaHust KYJbBTYpPbl 3A0pPOBbSI H 3MOLMOHAJIBLHOIO

Os1aromoJry4ust:



o OCO3HAaHHME IIEHHOCTH O€30MacHOro o0pa3a XU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPaHCIIOPTE, Ha J0porax, C SJEKTPUYECKUM H TEIUIOBBIM OOOpYJAOBaHHWEM B
JIOMAITHUX YCIIOBUSIX;

o c(OpMUPOBAHHOCTH HaBbIKa pedICKCHH, MPU3HAHUE CBOETO MpaBa Ha
omMOKYy M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) TPy10BOI0 BOCTIMTAHMS

° aKTUBHOE y4acTHE B PEIICHUH MPAKTUUECKHUX 3ajay (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbLHOM
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHMM;

° MHTEpEC K MPAKTUUYECKOMY H3Yy4YCHHUIO Mpodeccuit, CBSI3aHHBIX C
bu3uKoN;

7) IKOJIOTrH4e€CKOIr0 BOCIIMTAHUSA:

° OpUEHTAIUs Ha MPUMEHEHUE (PU3NYECKUX 3HAHUM NI pelleHus 3a/1a4
B 00JIaCTM OKpY’Kawollel cpeabl, IJIaHUPOBAHUSI TMOCTYNKOB U OILICHKH HX
BO3MOYKHBIX MOCIICICTBUN JIJI1 OKPY’KaIOIIEeH CPebl;

° OCO3HAHHUE TJI00ATBHOTO XapaKTepa IKOJIOTHUSCKUX MPpoOieM U myTei
UX PEIICHUS;

8) ajanTauuu K U3MEHAOIUMCH YCJIOBUAM COLMAJIBLHON M MPUPOIHOM

cpeabl:

° MOTPEOHOCTHh BO B3aUMOJICUCTBUYU TIPHU BBIMIOJHEHUHN HCCIICIOBAaHUN U
MPOEKTOB (PU3MUECKOI HAIIPABICHHOCTH, OTKPHITOCTh OTBITY U 3HAHUSM JIPYTHX;

o NOBBIIICHHE YPOBHS CBOEM KOMIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

o noTpeOHOCT, B (OPMUPOBAHWM HOBBIX 3HAHUN, B TOM YHCIIE
bopMynupoBaTh UIEH, MOHITHS, TUIOTE3bI O (PU3NUYECKUX OOBEKTAX U SIBICHUSX;

o OCO3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUM W KOMIETEHTHOCTEH B
00JacTH (PU3HKHY;

o TUTAHUPOBAHHUE CBOETO PAa3BUTHUS B MPHUOOPETEHNUH HOBBIX (PU3UUECKUX
3HAHUU;

o CTpEMJICHHE aHAJIM3UPOBAaTh M BBIABIATH B3aUMOCBSA3H TMPUPOIDI,

o0111ecTBa U PKOHOMUKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DU3NYECKUX 3HAHUM;
° OLICHKA CBOMX JICMCTBUM C YYETOM BIIMSAHUS Ha OKPYKAIOLIYIO CPEAY,
BO3MOYKHBIX TJIOOQTBHBIX TTOCIIECTBUN.

METAIIPEAMETHBIE PE3YJIBTATBI



B pesynbrare ocBoeHHs mporpaMMbl 10 (pu3Wke HAa YPOBHE OCHOBHOTO
oO1iero o6pa3zoBanus y o0ydaromierocss OyayT copMUpOBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YICOHbIC IeHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAJIbHBIC  Y4eOHBIC  JCUCTBUSA,  PETYJISATHBHBIC
YHUBEPCAIbHBIC YIeOHBIC TCUCTBUSI.

Ilo3naBaTe/ibHBIE YHuUBEPCAJIbHBIC yqeﬁﬂme I[eﬁCTBHﬂ

Ba3oBble Jiornyeckue AeiicTBHA:

o BBISIBJIAIT U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKKH OOBEKTOB
(ssBNIEHUI );
o YCTaHABJIMBATh CYIIECTBEHHBIN MpHU3HAK KiIacCU(PUKAIIUU, OCHOBAHUS

J1s1 0000IIEHNS ¥ CpaBHEHUS,

o BBISIBIIAITH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX
dakTax, TaHHBIX 1 HAOIIOICHUSIX, OTHOCSIINXCS K (PU3HUECKUM SIBIICHUSIM;

o BBEISIBIIATH ~ NPUYMHHO--CIICJICTBEHHBIE  CBSI3M  TIPH  W3YUYCHUU
duznyecKux SBICHUA W TPOLECCOB, JelaTh BBIBOABI C HCIHOJIH30BAHUEM
JNEAYKTUBHBIX W WHAYKTUBHBIX YMO3aKJIIOUEHHM, BBIJBUTATh THUIIOTE3Bl O
B3aMMOCBSI35X (PU3NYECKUX BEITUYHH;

o CaMOCTOATENILHO BBIOUPATh CIOCOO pelieHuss y4yeOHOU (HU3MIecKoi
3a7layd  (CpaBHEHHME HECKOJbKMX BapUaHTOB pElIeHUs, BbIOOp HaumboJee
MOJIXOJISITIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUSL:

o WCIOJIB30BaTh  BONPOCHI KAK  MCCIEAOBATENBCKUNA  HHCTPYMEHT
ITO3HAHUS;
o MPOBOJIUTh TI0 CAaMOCTOATENBHO COCTABJICHHOMY IUJIAHY OIIBIT,

HECIIOKHBIN (PU3MUEeCKu IKCIEPUMEHT, HEOOIBIIOE HCCIe0OBaHUe (PU3UUECKOTO
SABJICHUS;

o OIICHMBATh HAa TMPUMEHUMOCTh H JOCTOBEPHOCTh HWH(MOPMAIIHIO,
MOJTYYEHHYIO B X0JI€ UCCJICIOBAHUS UJIU IKCTICPUMEHTA;

o CaMOCTOSITeIbHO  (popMyIupoBaTh OOOOIIEHUST U  BBIBOJLI  IIO
pe3ynbTaTaM MpOBEAEHHOTO HAOIOICHHUS, OTIBITA, UCCIICIOBAHMUS;

o MPOTHO3UPOBATh BO3MOXKHOE JalIbHEWIee pa3BUTHE (DUINIECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATh MPEANOIOKEHUS 00 WX Pa3BUTUA B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:



o OPUMEHATH Pa3JIMYHbIE METOJAbl, WHCTPYMEHTBl M 3alpoChl MpH
MOMCKE M O0TOOpE MH(POPMALMKU WM JAHHBIX C YYETOM MPEAJIOKEHHOU yuyeOHOM
dbu3nyeckoit 3a1a4u;

o aHaJIM3UPOBATh, CHCTEMAaTHU3HPOBATh u HUHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

o CaMOCTOATENIbHO BBIOMpATh ONTUMAIBHYIO (OPMY TMpEACTABICHHUS
uHOpMAIlUM U WUIIOCTPUPOBATH pEIIaeMble 3a7aud HECIOXKHBIMH CXEMaMH,
JyarpaMMamMu, HHOM TpauKoil 1 UX KOMOMHALUSMU.

KoMMmyHuKaTHBHBIE YHUBeEpPCcaIbHbIe yueOHbIe 1eiiCTBUA:

o B Xolae OOCyXJeHHs y4eOHOro maTepuaina, pe3yJbTaToB
71a00paTOPHBIX pabOT U MPOEKTOB 3aJ1aBaTh BOMPOCHI IO CYLIECTBY OOCYyKIaeMOn
TEMbl M BBICKa3bIBaTh HJEH, HAllCJICHHbIE Ha pELICHHE 3aJaud U MOIJAEp:KaHHE
OJ1aroKeNaTeIbHOCTH OOILEHUS;

o COIIOCTABJIATh CBOM CYXICHHUSA C CYXACHUSIMH IPYTHX YYaCTHHKOB
Jranora, oOHapyXKHBaTh Pa3IUIMe U CXOACTBO MO3UIIHI;

o BBIPaXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

o nyOJIMYHO NPEJCTaBISTh PE3YJbTaThl BBITOJHEHHOTO (U3UYECKOTO
OTbITa (AKCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA);

o NOHMMAaTh W  HCIOJb30BaTh TMPEUMYIIECTBA KOMAHAHOH W
WHUBUyaJIbHON PaOOThI MPU PEIICHUH KOHKPETHON (PU3UIECKOM MPOOIEMBbI;

o OPUHUMATh 1€ COBMECTHOM JESATENIbHOCTH, OPraHUu30BbIBATh
JIeHCTBUS MO €€ JOCTIKEHHIO: PACHpeneNsaTh POJH, OOCYXAAaTh MPOLECCH U
pe3yNbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

o BBITIOJHATH CBOO YaCTh PaOOTHI, IOCTHTasi KAYECTBEHHOTO PE3yJIbTaTa
[0 CBOEMY HANpaBJICHUIO U KOOPAMHUPYS CBOM ACHCTBUS C APYTUMHU YIEHAMU
KOMaH/1bl;

o OLIEHMBATh KAYECTBO CBOET0 BKJIaAa B OOIIMHI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTLHO C(POPMYTHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSL.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe 1eiCTBUA

Camoopranuzamnus:

o BBISBJISITh MPOOJEMBI B KU3HEHHBIX U Y4YEOHBIX CHUTYyalusX,
TpeOYIOIUX JJIsI peieHus] GU3NIECKUX 3HaAHUM;

o OPUEHTUPOBATHCA B PA3IUYHBIX IMOJXO0JAX TMPUHATUS pPEIICHUMN
(MHAMBUlyaIbHOE, IPUHATHE PEUICHUS B TPYNIE, IPUHATHE PEIICHUN IPYyNoi);



o CaMOCTOSITENIFHO COCTaBJISATh AJITOPUTM pelieHHs GU3NUECKOM 3a1aun
WIM IUIAaHA HCCIIEJOBaHUs C YY4ETOM HMMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEJIaracMble BAPUAHTHI PEILICHUN;

o Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIMOHAJIBbHBIN HHTEJJIEKT:

o JlaBaTh AaJCKBAaTHYK OLIGHKY CHUTyallud M IIpeajaraTtb IUlaH e€
V3MEHEHUS,
o OOBSCHATh TPHUYUHBI JOCTWKCHHS (HEHOCTIIKEHHUS) pe3yIbTaTOB

NEeSATEIbHOCTH, JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

o BHOCUTh KOPPEKTHBBl B JEITEIBHOCTh (B TOM 4YHCIE€ B XOA
BBIMOJHEHUSI (U3UYECKOTO HCCIENOBaHUs WJIM IPOEKTa) Ha OCHOBE HOBBIX
O0OCTOATENBCTB, U3MEHUBLINXCS CUTYallMi, YCTAHOBJICHHBIX OLUIMOOK, BO3SHUKIINX

TPYIHOCTEW;
o OLICHMBATh COOTBETCTBHE PE3YJIbTaTa €U U YCIOBHSIM;
o CTaBUTh c€0s Ha MECTO JpYroro 4YeJOBE€Ka B XOJE CIOpa WM

JVMCKYCCUU Ha Hay4YHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIoro;
o MPU3HABATh CBOE MPABO HA OLIMOKY MPHU PEIICHUH (PU3UUECKUX 3a]1a4
WJIM B YTBEPKIACHUAX HA HAYYHBIE TEMBI M TAKOE e IIPaBO APYroro.

HHPEAMETHBIE PE3YJIBTATBI

K konmy oOyueHuss B 7 kJjacce TpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

o WCIIOJIB30BaTh TIOHATHS: (PU3NUECKHE W XHUMHUYECCKHUE SBJICHUS,
HaOJIOICHUE, SKCIIEPUMEHT, MOJIeb, TUIIOTE3a, CANHUIBI (PU3NUECKUX BEIHYUH,
aToM, MOJIeKyJla, arperaTtHble COCTOSIHHMS BemiecTBa (TBEpAOE, JKUIKOE,
ra3oo0pa3Hoe), MEXaHMYeCKOe JBIKEHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHEMHOE), TPAEKTOPHSI, paBHOJCHCTBYIOIIas cuia, Aedopmarus (ynpyras,
rIacTU4eckas), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;

o paznmuuarh saBieHus (auddy3us, TEIOBOE IBWKECHHE YaCTHUII
BCII[ECTBA, PABHOMEPHOE JBIIKEHHWE, HEPAaBHOMEPHOE JBWKCHHUE, WHEPIHS,
B3aMMOJICHCTBHE TEJ, PABHOBECUE TBEP/BIX TEJI C 3aKPETUIEHHON OChIO BpaIeHUS,
nepeaada JaBlieHUus TBEPABIMU TeJaMH, KUAKOCTIMH M Ta3aMu, aTMOc(hepHoe
JaBJICHUE, TUTABAaHUE TEJI, TPEBPAIICHNUS MEXaHUYECKON YHEPTUH) TIO OMTUCAHUIO UX
XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIMX JTaHHOE
(bu3nUecKoe SIBJICHHUE;



o pacmo3HaBaTh MPOSBJICHHE W3YYEHHBIX (U3HUECKUX SBICHUN B
OKpYXalollleM MHUpPE, B TOM 4YHcie (U3UYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI
JBH>KCHUSI C PA3JIMYHBIMA CKOPOCTSIMH B KWUBOW M HEXKUBOW MPHUPOJE, EUCTBUE
CWJIBI TPEHUS B TIPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO JTABJICHHS HA YKHBOU
OpraHu3M, IIJJaBaHUE PbIO, phUard B TeJ€ YEJIOBEKA, MPU 3TOM MEPEBOAUTH
MPAaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIACISITh CYIIECTBEHHBIE CBOICTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

o ONKCHIBATh HU3YYCHHBIE CBOMCTBA Tel M (U3MYECKUE SBJICHUS,
UCIIOJNIBb3Ysl (pU3MYEeCcKue BEIUYHMHBI (Macca, 00bEM, MIIOTHOCTH BEIECTBA, BpEMS,
yTh, CKOPOCTb, CPEIHSS CKOPOCTh, CHJIa YIPYTOCTH, CUJa TSAXKECTH, BEC TeEIa,
cuja TPeHHUs, IaBjieHue (TBEPAOTro Tena, )KUIAKOCTH, Ta3a), BRITAIKUBAIONIAS CUJIA,
MeXaHuueckas paboTa, MOIIHOCTh, IJICYO CHJIbI, MOMEHT CHJbl, KO3 UIIUEHT
MOJIE3HOTO JIEUCTBUS MEXaHU3MOB, KHHETUYECKas M OTCHIIUAJIbHAS SHEPTHSI ), IPU
OMKMCAHUM TPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICH HCIOJIb3YEMBIX BEIIMYUH,
uxX OOO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIWYUH, HAXOJIUTh (POPMYIIHI,
CBSI3BIBAIONIUE JIAaHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMU BETUYUMHAMHU, CTPOUTH
rpaMKu U3yYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIUYUH;

o XapakTepu3oBaTh CBOMCTBA Teid, (U3UUYECKHUE SIBJICHUS U TPOLIECCHI,
UCIIOJIb3YsI TIPAaBWJIA CIIOXKEHHS CWJI (BJIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[lackans, 3akoH Apxumena, MPaBUJIO paBHOBecHs pblyara (010kKa), «30J0TOe
MpPaBWJIO» MEXAHWKH, 3aKOH COXPaHEHUsS MEXaHMYECKON BSHEpPruu, MHpH 3TOM
JaBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYECKOe
BBIPAKEHUE;

o OOBSICHATh (PU3MUECKUE SBJICHUS, TIPOILIECChl U CBOMCTBA TEJ, B TOM
Yucja€ M B KOHTEKCTE€ CHUTyallMil MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISIBIIATH TIPUYMHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsiICHEeHHWe wu3 1-2
JIOTUYECKUX II1aroB ¢ OMOPOM Ha 1—2 M3y4EHHBIX CBOMCTBA (PM3MYECKUX SBIICHUA,
(bU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

o pemath pacy€THble 3ajauyd B 1-2 JEUCTBUS, MCTOJIBb3Ys 3aKOHBI U
dbopmyIibl, CBsI3BIBAIONIME (DU3MUECKUE BEIMYMHBI: HAa OCHOBE aHaJIW3a YCJIOBUS
3a/ladyd 3alUCBhIBaTh KPATKOE YCIOBWE, TMOJCTABIATh (PU3NYECKUE BEITUYHHBI B
dbopMysIBl ¥ TPOBOJUTE PACUYETHI, HAXOUTH CIPABOYHBIC JaHHBIC, HEOOXOIUMBIC
JUISL pelieHus] 3a7ad, OICHUBATh PEATUCTUYHOCTh TOJYYCHHOW (U3HUECKOU
BEJINYUHBI;

o pacro3HaBaTh MNPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MTOMOIIH
bu3nYeCcKuX METOJOB, B OMNHUCAHUM UCCJIEJOBAHUS BBIJCIATH MPOBEPSIEMOE



nmpeanojoxkenne (TUMOTE3y), pa3iuyaTh W HWHTEPIPETUPOBATH IMOTYyYEHHBIN
pe3ynbTaT, HAXOJAUTh OITMOKHU B XO/JI€ OMbITA, /IeJIaTh BHIBOBI IO €r0 pe3yJbTaTaM;

o MPOBOJUTH OIBITHl MO HAOMIOACHUIO (PU3NYECKUX SBICHUN WU
bU3MYEeCKUX CBOWCTB Tel: (POpMyIUpPOBATH TPOBEPSEMBIE IPEIOJIOKCHUS,
coOupaTh yCTAHOBKY U3 MPEITI0KEHHOTO 000PYAOBaHNUS, 3aMMCHIBAThH XOJI ONbITA U
(GbOopMyIMpPOBATh BHIBOIHI,

o BBITIOJIHATH MPSIMbIE U3MEPEHUSI PACCTOSIHUSI, BPEMEHU, MAcChl Tela,
0o0bEMa, CHJIbI U TEeMIEpaTyphl C HMCIOJIb30BAHHMEM AaHAJIOTOBBIX W IHU(PPOBBIX
npuOOPOB, 3aMKUCHIBATH MOKA3aHUS MPUOOPOB C YyUETOM 3aJaHHOW aOCOIIOTHOMN
IIOTPEIIHOCTH U3MEPEHNN;

° MPOBOAUTH  HMCCJEJAOBAaHUE 3aBUCUMOCTH  OJHOM  (pu3HUECKOH
BEJIMYMHBI OT JPYTrO¥ C UCHOJIB30BAHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTHU MyTH
PAaBHOMEPHO JIBIDKYIIETOCS Tejda OT BPEMEHM JIBIKCHHS Tella, CUJIbl TPEHUS
CKOJILKEHHS OT Beca Teja, KadecTBa OOpabOTKH TOBEPXHOCTEH Tel W
HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIONIAA COTPHUKOCHOBEHHS TEJ, CHIIBI
YOPYTOCTH OT YAJWHEHUS TPYKHUHBI, BBITAJIKABAIONICH CHJIBI OT OOBEMA
MOTPY>KEHHONW YacTH Tela W OT IUIOTHOCTH JKHUIKOCTH, ©€ HE3aBHCHUMOCTH OT
IUIOTHOCTHU TeNa, OT TIIyOHHBI, HA KOTOPYIO MOTPY>KEHO TENO, YCIOBUH TIaBaHMUS
T€J, YCJIOBHM paBHOBECHs] pbluara M OJIOKOB), y4acTBOBaTh B IUIAHMPOBAHUU
y4eOHOTO MCCIIEOBaHUs, COOMPATh YCTAHOBKY W BBIMOJHSATH U3MEPEHUS, CICIys
MPEMIOKEHHOMY TUTaHy, (DUKCHpOBATh pPE3yJbTaThl TMOJYYCHHOW 3aBUCHMOCTHU
bu3MYeCKUX BEJIWYMH B BHJIE TPEIJIOKECHHBIX TaOMUIl M rpaduKoOB, IeiaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIICIOBAHNUS,

o MPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NICCKUX BEIMYHUH (TIJIOTHOCTH
BEI[ECTBA JKUJKOCTU W TBEPAOrO Tela, CWIa TPEHHUS CKOJBKEHUS, JaBIICHUE
BO3/lyXa, BBITAJKUBAIONIAS CHJIA, JIEUCTBYIOIIAs Ha TOTPYKEHHOE B KHUIKOCTh
Ten0, KOA(PPUIMEHT TOJE3HOr0 JEWCTBUSI TMPOCTHIX MEXaHU3MOB), CIEIys
NPEIIOKCHHOW  WHCTPYKIIMW: TIPU  BBHINIOJHEHWHM  WM3MEPEHHH  coOMpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBIYUCIISITH 3HAYECHUE UCKOMOM BEJIMYHHEI;

o coON0aTh TMpaBuia TEXHUKHM O€30MacHOCTH TMpu  paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

o yKa3blBaTh MPUHIUIBI  JCUCTBUS NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB: BECHI, TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECs COCYIbI, 6apoMeTp,
phIvar, MOBMKHBIN M HETIOBKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

o XapaKTEePU30BaTh MPUHIUIBI JIEHCTBHS HM3YyYCHHBIX IMPUOOPOB U
TEXHUYECKUX YCTPOUCTB C OMOPON HA UX OMUCAHUA (B TOM YHCIIC: TOIIUITHUKH,
YCTPOMCTBO BOJOMPOBOJIA, THUIAPABIMYECKHI TMpPecc, MaHOMETp, BBICOTOMED,



MOPIITHEBOM HACOC, apeOMETp), HMCIOJB3ys 3HAHHWS O CBOMCTBax (DH3MYECKUX
SIBIICHUH ¥ He0OX0IMMbIe (PU3NUECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

o OPUBOIUTH TMPUMEPH  (HAXOAUTh HHPOpPMAIMIO O TIpUMEpax)
PAKTHYECKOTO MCIOIb30BaHUS (PU3NUECKUX 3HAHUN B MOBCEIHEBHOW KHU3HU IS
oOecrnieueHnss OE30MaCHOCTH MPH OOpalieHUH ¢ TpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBAMH, COXPaHEHHUS 370POBbsl U COONIONECHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPYKAIOIICH cpejie;

o OCYIIECTBIISITh OTOOpP HUCTOYHWKOB HWHQpopManuu B MHTEpHETE B
COOTBETCTBHUH C 33JJaAHHBIM MTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUH
U MyTEM CPaBHEHUS Pa3IMYHBIX MCTOYHUKOB BBIACISATH HHPOPMAIMIO, KOTOpas
SIBIISIETCS] IPOTUBOPEYUBON MIIM MOKET OBITh HEIOCTOBEPHO;

o UCTIONB30BaTh TMPH BBHINOJHEHHHM YYEOHBIX 3aJaHWil HAy4YHO--
HOMYJISIPHYIO JINTEpaTypy (PU3MUECKOrO COJEp)KaHus, CIPaBOYHBIE MaTEpHAaIbI,
pecypcel cetu MHTepHer, Biaaerh MNpuUéMaMM KOHCIIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHBIC KPATKHE MHUCHbMEHHBIE U YCTHBIE COOOIICHUS
Ha OCHOBE 2—3 UCTOYHUKOB WH(pOpMaMU (HU3HUUECKOTO COACPKAHUS, B TOM YUCIIE
nyOJIMYHO JAeNaTh KpaTKUE COOOLIEHHSI O pe3yibTaTax MPOEKTOB WM y4eOHBIX
UCCIIEJOBAaHUM, TpPU 3TOM TPAMOTHO HCIIOJIb30BATh HM3YYEHHBIM MOHATHUIHBIN
anmnapat Kypca GU3MKH, COMPOBOKIATh BHICTYIIJICHUE NPE3EHTAUEH;

o NIPU BBHITIOJTHEHUH YYEOHBIX TIPOEKTOB U MCCIEIOBAHUM pacTpeaesiTh
00S13aHHOCTH B TPYIITIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJadyaMu, CICIUTH 3a
BBITIOJTHEHUEM TUIaHA JEHCTBHUM, a/lleKBaTHO OIICHHBATh COOCTBEHHBIM BKJAa B
NEeSTEIbHOCTh ~ TPYIIIbI, BBICTPaMBaTh KOMMYHUKATHBHOE B3aUMOJEHCTBUE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K konmy oOyuenuss B 8 kJjiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YJAIOIINXCSl YMEHUM:

o UCTIONB30BaTh TIOHATHSA: Macca M pa3Mepbl MOJIEKYN, TEIUIOBOE
JIBUKEHHME  aTOMOB M MOJIEKYJl, arperarHble  COCTOSIHUSI ~ BEIIECTBa,
KPUCTAJUTMYECKUE U aMOp(HbIE Tena, HACBHIIEHHBIH M HEHACBIIICHHBIA map,
BJIQXKHOCTh BO3[lyXa, TEMIIEpaTypa, BHYTPEHHsSI SHEPrus, TEIJIOBOM JBUTaTellb,
AIIEMEHTAPHBIN AJIEKTPUYECKUIN 3apsif, DSJCKTPUUECKOEe II0JIe, MPOBOAHUKH U
TUDIIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKHUA TOK, MAarHUTHOE TIOJIE;

o paznuuath  sABIEHUS  (TEIUIOBOE  paclIMpeHHe ©  CXKaTHe,
TeIUIoNepeaya, TEIUIOBOE PAaBHOBECHE, CMayMBaHUE, KaNWUISPHBIC SBJICHUS,
UCIapeHue, KOHJEHcAlus, IUIaBJIeHHe, KpucTausauus (OoTBepAeBaHUE),
KUTIEHUE, Teronepenaya  (TEIUIONPOBOAHOCTh,  KOHBEKIUS,  H3JIy4YCHHE),



ANEKTpU3aLMs TeEJl, B3aUMOJIECUCTBUE 3apsg0B, ACHUCTBHS DJIEKTPUYECKOIO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBAE MATHUTOB, JEHCTBHE MATHUTHOTO IIOJIS Ha
OPOBOJAHUK C TOKOM, 3JEKTPOMarHUTHas MHIYKLUs) IO OIHCAaHUIO HX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JACMOHCTPUPYIOIIHUX JTAHHOE
buznyeckoe sBICHUE;

o pacro3HaBaTh NPOSBICHHE M3YUYECHHBIX (PU3UUYECKUX SIBICHUN B
OKpYXXalIlleM MHpe, B TOM uHciae (uU3MUecKue SBICHUS B MPUPOJE:
IIOBEPXHOCTHOE HATSOHKEHUE U KalWJULAPHBIE SBJICHHUS B NPUPOJE, KPUCTAILIBI B
npupone, wusznydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3BbI,
oOpa3oBaHME pOCHI, TYMaHa, UHEs, CHETa, SJIEKTPUUECKUE SIBICHUSA B aTMocdepe,
AIIEKTPUYECTBO KUBBIX OPTaHU3MOB, MarHUTHOE ToJie 3eMJH, JApeid MOJIOCOB,
pOJIb MArHUTHOTO TOJIA Ui KM3HM HAa 3eMile, NOJSIPHOE CHSHHUE, NPHU STOM
NEPEBOUTh MPAKTHUYECKYIO 3aJadyy B Y4Y€OHYIO, BBIIEIATh CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

o ONKCHIBAaTh HM3YyYEHHbIE CBOMCTBA Te€l U (PU3NYECKUE SIBICHUS,
UCHOJNB3Ysl  (pU3MUECKHe BEIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEprus,
KOJIMYECTBO TEIUIOTHI, YZAENbHAsA TEIUIOEMKOCTh BEIIECTBA, YyAENIbHAs TEIUIOTA
IUIaBJICHUS, YIENbHas TEeIuloTa NmapooOpa3oBaHMs, YJelbHas TEIUIOTa CrOpaHus
TOIUIMBA, KOA(DPUIIMEHT MOJE3HOTO IECUCTBHS TEIJIOBOM MAaIlMHBI, OTHOCUTEIbHAS
BJI&KHOCTb  BO31yXa, DJJEKTPUYECKUM 3apsll, CHJIa TOKA, DIJIEKTPUYECKOE
HaIIpsHKEHUE, CONIPOTUBIICHUE IIPOBOJHMKA, YIEIBHOE CONPOTHUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTh 3JEKTPUYECKOTO TOKAa), MIpPHU ONHUCAHUU TPaBUIBHO
TPakTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMbIX BEJIWYMH, OOO3HAYEHHS U
CAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLIME JaHHYIO
(bU3MYECKYI0 BETMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH rpadUKU HU3YYEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

o XapaKTEepU30BaTh CBOWCTBA Tell, (PU3NYECKHUE SIBJCHUS U TPOIECCHI,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOXKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS
BEILECTBA, MPUHLHUII CYNEPINO3ULIUHA MOJeH (Ha KAauyeCTBEHHOM YpPOBHE), 3aKOH
COXpaHEHHMs 3apsaa, 3akoH Oma i yyacTka 1enu, 3akoH [xoyns—JIeHna, 3akoH
COXpaHEHUs] SHEPruu, MpPU STOM JAaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3aIUChIBATh €70 MATEMATUYECKOE BBIPAKEHUE;

o OOBACHATH (PU3NYECKUE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallUi MPAaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 1—2 JIOTMYECKUX IIaroB
c onopodl Ha 1-2 W3Y4YEHHBIX CBOICTBAa (PU3NYECKHUX SBICHUH, (PU3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEN;



o pemaTh pacy€THble 3ajauyd B 2—3 NEWCTBHUS, MCHOJIb3Ys 3aKOHBI U
dbopmyIbl, cBsi3bIBaIONIME (DU3MUYECKUME BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS
3alaud  3alACHIBaTh KPATKOE YCIOBHE, BBISBIATh HEAOCTATOK JAHHBIX IS
peIIeHus 3a1a49d, BRIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOUMBIC TS €€ peIIeHus,
MPOBOAUTH PAcU€Thl U CPAaBHUBATH MOJYYEHHOE 3HAYEHUE (DU3NUYECKON BEIMYUHbI
C U3BECTHBIMHU JIAHHBIMU;

o pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXHO PEHIUTh MPU MOMOIIU
bu3MYEeCKUX  METOJIOB, HCIOJb3ys  OMUCAHUE HCCIEAOBAHUS,  BBIJCIATH
MIPOBEPSAEMOE TPEAIIOIOKEHUE, OLECHUBATh MPABWIBHOCTh IMOPSJKA MPOBEACHUS
WCCIICIOBAHUS, AE€IaTh BbIBOBI;

o MPOBOAUTEL OMNBITHI MO HAOMIOACHUIO (PU3MYECKUX SIBJICHUU WU
bu3nUecKuX CBOMCTB Ted (KamWULSIPHbIE SBJICHUS, 3aBUCHUMOCTH JIaBJICHHUS
BO3/lyXa OT ero o0b&ma, TeMIepaTypbl, CKOPOCTH TIpollecca OCTBIBAaHUA U
HarpeBaHWsi TMPU MITYYECHUH OT I[BETa U3Iydawlied  (IMOTJIONIaroIIei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJABI OT TEMIIEPATYPHI )KUIAKOCTH U IUIOIIAIN
€€ MOBEPXHOCTH, BJIEKTPU3ALM TEl U B3aUMOJCUCTBHUE BJIEKTPUUYECKUX 3aPsJIOB,
B3aUMOJCUCTBUE TIOCTOSIHHBIX MArHUTOB, BU3YAJIM3allMd MAarHUTHBIX MOJIEH
MOCTOSHHBIX MAarHuTOB, AEWCTBUS MAarHWTHOTO TMOJISI HAa MPOBOJAHUK C TOKOM,
CBOMCTBA JJIEKTPOMArHUTA, CBOMCTBA DJIEKTPOABUTATENS IMOCTOSHHOTO TOKA):
dbopMyIMpoBaTh MPOBEPSIEMbIE MPEANOJIOXKEHUS, COOMpaTh YCTAaHOBKY U3
MPEIIOKEHHOTO O00OpYAOBaHMs, OINHUCHIBATH XOJA OIbITa U (HOpMYyIUpPOBaATh
BBIBOJIBI;

o BBITOJIHATh MPSIMbIE HW3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIBLHOU
BJIAJKHOCTH BO3yXa, CWJIbl TOKA, HAMNPSHKEHUS C UCIOJIb30BAHUEM AHAJIOTOBBIX
pUOOPOB U JATYMKOB (PU3NUECKUX BEIMYMH, CPABHUBAThH PE3YJIbTATHl U3MEPEHUIN
C Y4ETOM 3a7]aHHOM a0COJIFOTHOM MOTPEITHOCTH;

° MPOBOJUTh  HCCIECOBAHWE  3aBUCUMOCTH  OJHOM  (pu3myeckomn
BEJIMYMHBI OT JIPYTOM C HCIOJb30BAaHUEM MPSMBIX H3MEpPEHUN (3aBUCUMOCTh
CONPOTHUBJICHUSI MPOBOAHUKA OT €r0 JUIMHBI, TUIOMIAAU IMOMEPEYHOTO CEUYEHUS U
YAEIBHOTO COMPOTHUBJICHUS BEIIECTBA MPOBOJAHUKA, CHJIBI TOKA, UIYIIETO Yepes
IIPOBOJIHUK, OT HANPSIKECHUS HA IPOBOJAHUKE, UCCIIEOBAHUE NTOCIEN0BATEIBLHOTO U
MapauieIbHOTO  COEAWMHEHUW MPOBOJHUKOB): IUJIAHUPOBATH  MCCJIEAOBAHUE,
coOMpaTh YCTaHOBKY U BBITIOJIHITH MU3MEPEHUS, CICIys MPEJI0KEHHOMY IUIaHY,
(buKCcUpOBaTh Pe3yIbTaThl MOJYYCHHON 3aBUCUMOCTH B BUJIE€ TaOJUIl U TpadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBAHUS,

o MPOBOJAUTH KOCBEHHBIE M3MEpeHUsl (pu3znueckux BeauyuH (ylaesbHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHBJICHHE MPOBOJHHUKA, paboTa U MOIIHOCTH



AIIEKTPUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHHUs, COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, Cjenysl MpeaO)KEHHONM WHCTPYKUMU, W BBIYUCIATH 3HAYCHHE
BEJIMYNHBI,

o coOnoaTh MpaBWa TEXHUKU OE€30MACHOCTHM TMpU pabore cC
71a00paTOPHBIM 00OPYIOBAHUEM;

o XapaKTepU30BaTh MPUHIMUIBI ACHCTBUS HW3YYCHHBIX MPHOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha UX ONHMCaHMs (B TOM 4YHUCIE: CHCTEMA
OTOIUIEHUS [IOMOB, THUTPOMETp, MapoBasi TypOWHA, aMIepMETp, BOJBTMETP,
CUETUMK  IJEKTPUYECKOM  DHEPrHM,  DBJIEKTPOOCBETUTEIbHBIE  NPUOOPHI,
HarpeBaTelIbHbIE 3JEKTPONPUOOPHI (IPUMEPHI), MIEKTPUUECKUE MPETOXPAHUTENH,
AIIEKTPOMArHUT, AJIEKTPOJBUTATEIb MOCTOSHHOIO TOKA), MCIOJb3yS 3HAHUSA O
CBOMCTBax (PU3HUYECKUX SBJICHUNA U HEOOXOAUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;

o pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIIbHBIC
npuOOpbl MO CXEMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, IMCHUXPOMETpP, TUTPOMETP, JBUTaTelb BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lene ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAYEHUS 3JIEMEHTOB JIEKTPUUECKUX LENEN;

o OPUBOJUTH TNPUMEPHl (HAXOAUTh MH(POpPMALMI0 O NpHUMEpax)
IPAKTUYECKOTI0 UCMOIb30BaHUS (PU3NUECKUX 3HAaHUN B MOBCETHEBHOW XKU3HU IS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, COXPAHEHUS 3JI0pPOBbsI U COOJIOJIEHHUS HOPM HKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

o OCYUIECTBJISATh MOUCK HHPOpMaMK (U3HUYECKOTO COAEpKaHUS B
WHuTepHeTe, Ha OCHOBE MMEIOIIMXCS 3HAaHUHN U MYTEM CpaBHEHUS JTOTOIHUTEIbHBIX
UCTOYHUKOB BBIJIEIATh MH(OPMALINIO, KOTOpasi SIBJSETCS NMPOTUBOPEUMBON WU
MOKET ObITh HEIOCTOBEPHOM;

o UCIIOJIb30BaTh IPU  BBIOJIHEHUM Y4YEOHBIX 33JaHUM  Hay4HO-
-IONYJISIPHYIO JIUTEPATYpPy (PU3HMUECKOrO COAEpkKaHMsI, CIPABOUYHbIE MaTepuabl,
pecypcsl cetu MHTepHeT, BiameTs mNpuEMaMHU KOHCIEKTHPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAITMU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIC MMCbMEHHBIE U KPATKHE YCTHBIE COOOIIEHNS,
0000611ast “HOOPMALIUIO U3 HECKOJBbKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  4uciae  MyOJIMYHO  MPEACTaBIsATH  Pe3yJibTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON AEATEIBHOCTH, ITPU 3TOM I'PAMOTHO MCHOJb30BATh H3yYEHHBIN
NOHATUMHBIM  ammapar  Kypca  (U3HKH,  CONPOBOXIATh  BBICTYIUICHHE
MIPE3EHTALUEN;



o IPU BBITOJHEHUH Y4E€OHBIX MPOEKTOB U HCCIEAOBAHUN (DU3MUECKUX
MPOLIECCOB  paclpeieNiaTh O0S3aHHOCTM B TIpynmne B COOTBETCTBUU  C
MOCTABJICHHBIMUA 33J]a4aMM, CJEIUTh 3a BBHINIOJIHEHUEM IUIaHA JEUCTBUI U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIAJ] B JACSITEIHLHOCTD
TPYNIbI, BEICTPAaUBaTh KOMMYHHKATUBHOE B3aUMOJICHCTBUE, TIPOSIBIISS TOTOBHOCTD
paspemarh KOH(QIHKTHI.

K koHmy oOyueHus B 9 kJjacce NIpeIMETHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

o UCIIOJIb30BaTh TMOHATHA: CHUCTEeMa OTcu€ra, MarepuajbHas TOYKa,
TPAEKTOPHSI, OTHOCUTEIHHOCTh MEXaHUYECKOTO JIBIKEHUS, Aepopmarus (ympyras,
IUTACTUYECKas), TPEHHE, LEHTPOCTPEMUTEIHHOE YCKOPEHHE, HEBECOMOCTh U
NEPETPy3KH, EHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJO, MEHTP THKECTH TBEPIOTO
Tela, pPAaBHOBECUE, MEXAHWYECKUE KOJeOaHHs M BOJIHBI, 3BYK, MH(pa3ByK U
yJIBTPa3BYyK, 3JIEKTPOMATHUTHBIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET,
OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPBl MCITyCKaHUS U TOIJIOIICHHUS, albda-,
OeTa- ¥ raMMa-U3JIy4eHHUsI, U30TOIIbI, s/IEpHAsi SJHEPTETUKA;

o pasnu4aTth SIBIICHUS (paBHOMEpHOE U HEpaBHOMEPHOE
NpSIMOJIMHEMHOE JIBIDKEHHE, PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE  TMaJeHUe TeJl, pPaBHOMEPHOE JBWKEHHUE 10  OKPYXHOCTH,
B3aMMOJICHCTBHE Te€J, PpEaKTUBHOE JABI)KEHHE, KOJIEOATeIbHOE JIBHIKEHHUE
(3aTyxawImue M BBIHY)XJICHHBIC KOJICOAHUs), PE30HAHC, BOJHOBOE JBUKCHUE,
OTpa)kKeHUE 3BYKa, IPSIMOJIMHENHOE paclipoCTpaHEHNEe, OTPaXKEHUE U TIPEJIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3IOKEeHHE 0eJI0ro CBeTa B CIIEKTP
U CIOKEHHE CIEeKTPAJbHBIX I[BETOB, JHCIEPCHS CBETa, €CTECTBEHHAs
pPaOaKTUBHOCTh, BO3HHUKHOBEHHE JIMHEWYATOrO CHEKTpa W3IY4YCHHs) TIO
OINKCAaHUIO UX XApaKTEPHBIX CBOMCTB W Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOLIUX
JaHHOE (pr3UUYECKOe SIBJICHHUC,

o pacro3HaBaTh NPOSBICHUE HW3YYEHHBIX (PU3NYECKUX SBJICHUHA B
OKpy’KarIeM Mupe (B TOM 4Hciie (PU3NYECKUE SBICHUS B MPUPOE: MPHIUBHI U
OTJIMBBI, JBUKEeHHE TUIaHeT CONIHEYHON CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITHE 3BYKOB JKHUBOTHBIMH, 3EMIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHAMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOe
NeHCTBUE BUIAUMOTO, YIbTPadUOIETOBOTO M PEHTTEHOBCKOTO M3IY4YCHHH,
€CTECTBEHHBII pagMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHMOaKTUBHOE
U3IyYeHUE TMPUPOAHBIX MHUHEPAJIOB, ICHCTBHE PaJMOAKTUBHBIX H3IYYCHHH Ha
OpPraHH3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKK) (PU3UUECKUX SIBICHHUI;



o ONHUCHIBATh HU3YYEHHbIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS,
UCHOJB3Ysl (PU3UUYECKUE BEIMYMHBI (CPEIHSAsI U MTHOBEHHAsl CKOPOCTh Tela INpHU
HEPAaBHOMEPHOM JBM)KEHHUH, YCKOPEHUE, NEPEMEIIECHUE, TYTh, YIJIOBasi CKOPOCTb,
CWJIa TPEHMS, CHJIa YIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOIHOIO MaJeHMS,
BEC Tella, UMITYJIbC Tella, MUMITYJIbC CHJIBI, MEXaHHueckas padoTa W MOUIHOCTH,
NOTEHIMAIbHASL JHEPrusi Teja, MOJHATOIO HaJ IOBEPXHOCTHIO  3EMJIH,
NOTEHUUAIbHASI JHEPrusi CKATOM MPYKUHBI, KUHETHYECKas HHEPrusi, IOJHas
MEXaHUYECKasl PHEPIUsl, NEPUOJ U YaCTOTa KOJeOaHUM, IJIMHA BOJIHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKAa3aTeib IMPEIOMIICHUS CPEAbl), NpU
ONKCAaHUU TPABUIBHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
0o0O3HaYeHUsT W €AUHULBl (PU3NYECKUX BEIUYHH, HAXOAUTh (POPMYIIbI,
CBSA3BIBAIOLIUE JIAHHYIO (DU3UUECKYIO BEIMYHUHY C IPYTUMU BEITUYHMHAMH, CTPOUTD
rpauKy U3yYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYMH;

o XapaKTEepU30BaTh CBOWCTBA Tell, (PU3NYECKHUE SIBJICHUS U TPOILECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUsS DHEPrUM, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLUII
CYIIEPIIO3ULIMA CHWJI, TPHUHIMII OTHOCUTENBHOCTH ['amuies, 3axkoHsl HproTOHA,
3aKOH COXPAaHEHHs UMITYJIbCa, 3aKOHbI OTPAXKEHHS U MPEJIOMIIEHUSI CBETA, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOI0 YHCEN IPH SAEPHBIX PEAKIUAX, IPH ITOM
JIaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alUCHIBaTh €r0 MAaTEMAaTHYECKOE
BBIPAKEHHUE;

o OOBACHATH (PU3NYECKUE MPOLECCHl U CBOMCTBA TeJ, B TOM YHUCIIE U B
KOHTEKCT€ CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBISBIATH
PUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIaroB
C onopod Ha 2-3 W3YYEHHBIX CBOICTBAa (PU3UYECKHX SBJICHUH, (PU3NUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

o pemarh pacuéTHble 3a7auyd (ONMUparouIecss Ha CUCTeMy U3 2-—3
YpaBHEHHUI), HCNONb3Ys] 3aKOHBl W (QOpMyJbl, CBA3BIBaIOIIKME (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaliM3a YCJOBUS 3aJauyd 3alMChIBATh KPATKOE YCIIOBHE,
BBISIBJIATh HEAOCTAIOIIME WM U30BITOUHBIE JIaHHBIE, BBIOMpATh 3aKOHBI U
bopmysbl, HEOOXOIMMBIE [JIsl pEUIeHHs, MPOBOJIUTH PACUEThl U OLIEHUBAThH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUEHUS! (PU3UUECKON BEIUYUHBI;

o pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELIUTh MPU MOMOIIU
¢u3nyecKux  METOAOB, HCIOJIb3YsS  ONHCAaHME HCCICNOBAaHUS,  BBIIETATH
MIPOBEPSEMOE MPEANOI0KEHNE, OLICHUBATh MPABUIBHOCTh TOPSAIKA MPOBEACHUS
WCCJIEIOBAHUSI, JI€NIaTh BBIBOJbI, HHTEPIPETUPOBATH PE3YNbTaThl HAOIIOJACHUN U
OTIBITOB;



o MPOBOJUTH OMNBITHI TIO0 HAOIIONACHHUIO (PU3WYECKUX SIBICHUN WU
bu3nueckux CBOMCTB Tenl (M3ydyeHHE BTOPOro 3akoHa HblOTOHA, 3aKoHa
COXpaHEHUsI PHEPrUH, 3aBUCUMOCTh MEepUoAa KoJeOaHUil MPYKUHHOTO MasTHHUKA
OT MAacChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILIUTY B MaJIbIX
KoJie0aHul, MPSIMOIMHEWHOE PacIpOCTPaHEHUE CBETa, Pa3lioKeHHe 0enoro ceera
B CHEKTp, HU3yYEHHWE CBOWCTB HM300paXEHUS B IIOCKOM 3€pKaje U CBOMCTB
U300paKEeHUsT TpeaIMeTa B coOuparoniel jauH3e, HaOJII0JEHUE CIUIOIIHBIX U
JMHENYaThIX CHEKTPOB M3IYUYEHHUs): CAMOCTOSITEIbHO COOMpaTh YCTAHOBKY W3
n30bITOYHOTO Habopa 000pYy/IOBaHUS, OMHUCHIBATH XOJ OMbITA M €r0 PE3yJbTaThl,
bopMyIMpOBaTH BHIBOIBI,

o MPOBOJUTh TPH HEOOXOJUMOCTH CEPHIO0 TMPSMBIX H3MEPEHUH,
ompeneNissl CpellHee 3HAYeHUE HU3MepsieMod BenuduHbl ((POKyCHOE paccTOsHHUE
coOuparomeii  JHMH3BI),  OOOCHOBBIBaTH  BBIOOpP  crmocoba  U3MEpEHUs
(M3MepUTENBHOTO MPUOOpa);

o MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHH C
WCITOJIb30BAaHUEM TIPSAMBIX HM3MEPCHHH (3aBUCHUMOCTh IIYTH OT BPEMEHH IIPHU
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HadaJlbHOM CKOPOCTH, Mepuoaa KojeOaHui
MaTEMaTHYECKOT0 MasITHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPKCHHS CBETa
OT yrja MaJeHWs M yria MOpeJOMJICHHS OT yrjia TMaJIeHus): IJIaHUPOBATh
UCCJIEIOBAHNUE, CAMOCTOATEIIHO COOMPATh YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHONW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

o MPOBOJUTH KOCBCHHBIC HM3MEPCHHS (DM3MYCCKUX BEIMYMH (CPEIHSISA
CKOPOCTh W YCKOPEHHE Tejla TPH PaBHOYCKOPCHHOM JIBIDKCHHH, YCKOPCHHE
CBOOOJTHOTO TaJIeHUs, KECTKOCTh MPYKUHBI, KOAPOUIIMEHT TPEHUS CKOJIbKEHUS,
MEXaHMYecKas paboTa H  MOIIHOCTh, dYacToTa H TIEpHojJ  KojeOaHui
MaTEMaTUYECKOr0 M TMPYKMHHOTO MAasSTHUKOB, ONTHYECKash CHUJia coOuparomiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHUs,  COOMpaTh
HKCIIEPUMEHTAIBLHYIO YCTAHOBKY M BBITIOJHATH U3MEPCHHS, CIICAYS MPEII0KESHHOMN
WHCTPYKIIUH, BBIUYMCIATH 3HAYCHHC BEIMYMHBI W aHAIM3UPOBATh IOJyYCHHBIC
pE3yabTaThI C YYETOM 3aJJaHHOU MOTPEITHOCTH U3MEPEHUM;

o coONIOaTh TpaBWja TEXHUKH O€30macHOCTH Tpu  paboTe C
71a060paTOPHBIM 000PYIOBAHUEM;

o pasnmuyaTh OCHOBHBIE NPH3HAKM HM3YyYCHHBIX (PU3NYECKHX MOJIEIICH:
MaTepuajibHas TOYKa, a0COIOTHO TBEPJOE TEJIO, TOUCUHBINM UCTOUYHHUK CBETA, JIyY,
TOHKas JINH3a, TJIaHETapHAasi MOJIE b aTOMa, HyKJIOHHAsI MO aTOMHOTO S/Ipa;



o XapaKTepu30BaTh MPUHIUIBI ACHCTBUS HW3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOIl Ha MX ONHUCAHUS (B TOM 4YHCIE: CHUIOMETP,
JATYMKU TOJIOKEHUS, PACCTOSIHUS U YCKOPEHMSI, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doroanmapar, ONTUYECKHUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Buiibcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DU3UUECKUX SABJICHHA U
HEoO0X0oaMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

o UCIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH HM3YyYEHHBIX
TEXHUUYECKUX YCTPOWCTB, W3MEPUTEIbHBIX NPUOOPOB U  TEXHOJOTHYECKHUX
IPOLIECCOB MPU PEIICHUN Y4eOHO--TIPAKTUUECKUX 3a/lay, ONTUYECKUE CXEMBbI AJIs
NOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpAIOLIEH JINH3E;

o OPUBOAUTH TMpUMEPHl (HAXOIWTh HH(POpPMALMIO O MpUMeEpax)
IPAKTUYECKOI0 UCMOIb30BaHUS (PU3NYECKUX 3HAaHUN B MOBCETHEBHOM XKU3HU IS
obOecrieueHns O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMu U TEXHUYECKHUMHU
yCTPOMCTBAMM, COXpPAaHEHHUS 3I0pPOBbsl U COOJIIOEHUS HOPM 3KOJIOTHMYECKOIO
MOBEACHUS B OKPYXKAIOIIEH Cpeae;

o OCYUIECTBJISATh MOUCK HHPOpMaIMK (U3HYECKOTO COJAEpKAHUS B
HNHuTepHeTe, caMOCTOSTENBHO (HOPMYIUPYsE NOMCKOBBIM 3ampoc, HAXOAWTH IMYyTH
OIpe/eNIeHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(OpMAIMK Ha OCHOBE MMEIOIIUXCS
3HAHWU U TOTIOJHUTEIBHBIX UCTOUYHUKOB;

o UCIIOJIb30BaTh IPH  BBHINOJHEHUM YYEOHBIX 3aJaHUl  Hay4dHO--
NOMYJISIPHYIO JIUTEPaTypy (PU3UUYECKOTO COJAEpMaHUs, CIPABOYHBIE MaTEpHAalbl,
pecypcbl cetu WHTepHeT, BiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;

o CO3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE U YCTHBIE COOOILEHUS Ha
OCHOBE HMH(OpPMAIMM W3 HECKOJIbKUX HCTOUYHUKOB (PU3MUECKOTO COJIEepKaHUs,
nyOJUYHO TPEACTABIATH pEe3ydbTaThl MPOEKTHOM WM HCCIIEI0BATEIbCKON
JNESITEIbHOCTH, TPU 3TOM TPAMOTHO HCIMOJIb30BaTh HU3YYEHHBIN TOHSITUWHBIN
anmapar M3y4aeMoro paszena (QU3MKM M CONPOBOXJIATh  BBICTYIUICHUE
npe3eHTalnuen ¢ y4éToM 0COOCHHOCTEHN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
Koau4yecTBo yacos Cnoco0 oneHkn
HaumenoBa
Ne e Kontpoa | lIpakTud| IJIeKTPOHHBbIE Cnmcok UTOroBbIX IJIAHUPYEMBbIX HTOrOBBIX
n/n pa3IeoB u Bcero bHbIE €CKHe (undposbie) pe3yJibTaTOB CyKa3aHUeM 3Tall0B UX IVIAHUPYEMBIX
- padoThl | padoThl | 00pa3oBaTebH (dopMupoBanus pe3yabTaToB
bl€ pecypchbl
NporpaMMabl

Pa3zgen 1. ®usuka u eé

POJIb B INIO3HAHUM

OKPY’KAIOLIEero Mupa

- UCIIOJI30BAaTh IOHATHUA: (1)I/IBI/I‘ICCKI/IG u

YcTHbI onpoc

11 Dusika - 1 0 0 [[buommorera HOK XUMUYECKHUESBICHNsI, HAOII0I€HUE, IKCIIEPUMEHT
" |Hayka o https://m.edso0.ru/7 ’ ’ ’
pHpoOJIEe 416194]] MOZACIE,
THIIOTE3a, SAUHUIIBI (PU3HMUECKUX BEITHYNH
-OIIMCBIBATh U3yYEHHBIE CBOWCTBA TEI U YcrHbII 0Ipoc
12 dusnyec 1 0 1 [[Bubnuoreka [IOK| puznueckuesiBIeHUs, UCIIOJIb3Ys (PU3MUECKIE [TpakTrueckasipabora
“| kue https://m.eds00.ru/7| geuunHsL;
BEJIMYUH f416194]] - IPOBOJIATE OIIBITHI MO HAOJIIOJEHUIO
bl (U3NYECKUXABICHUHN MM (PU3MYECKHX
CBOMCTB Tel
- pacro3HaBaTh MPOSBIECHUE PU3NUECKUX ABICHUN | Y CTHBIN 0I1poc
1,3 Ecrecrsennonay 1 0 1 [[Bubmorexa TIOK B OKpYXaloIIeM MUpPE, B TOM yuciie (u3nuecKkue [IpakTnueckasipabora
""|9H BIi METON https://m.edsoo.ru/7 >
MO3HAHUS f416194]] ABIICHIA .
B IIPUPOJIE,
Hroro no pazneny 3
Paznen 2. [lepBoHayaibHbIe CBeIEHHSI O CTPOEHHH BellecTBa
21| Crpoerue 1 0 0 L[[]§H§HHOTeKa I[HOK| - aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS YeTHBIN onpoc
ps://m.edso0.ru/7| BerecTna
BEMCCTRA f416194]] (TBEpIOE, JKHIKOE, Ta3000pa3HOE)
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JIBrkeHue u

[[bubauoreka IIOK

- paznuuarth sBieHus (quddy3us, TermioBoe
JIBUKCHUECYACTUI] BEIIECTBA) IO OMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OITBITOB,

YcrHbiit onpoc
[TpakTuyeckaspadboTa

2:2 f[za?i(;iimm 2 0 ?Atftlpgl/é r4‘n.edsoo.ru/7 JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE ABICHUE
S — f416194]] - IPOBOJUTE OMBITEI 11O HaOJIFOICHUIO
(U3HYECKUX ABIICHUIN UITN (PU3NIECKUX
CBOWCTB TeN
- OIIMCBHIBATh U3YYECHHBIE CBOKCTBA TE U YerHbil onpoc Penienune
COCTOAHI ?zapgi/éT.edsoo.ru/7
. f416194]]
BEIIIECTB
a
Hroro no pazneny 5
Pa3znen 3. /IBU:KeHHMe ¥ B3aMMOAeCTBHE TeJl
-UCIIOJIb30BaTh  TOHATHSA:  MEXaHHYEeCKOE YcTHbI# ompoc
IBUKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHENHOE),  TPACKTOPHUS,  CKOPOCTb,
nepeMenieHue, NyTh;
aeanes |y | (g oK TN Pt o | 2,
| xoe https://m.edsoo.ru/7 ’
I — £416194]] (bu3MYecKre BeTUYNHBI: HA OCHOBE aHaN3a

YCJIOBHsI3a/1ayy 3alMCBIBATH KPATKOE YCIOBHE,
MOJICTABJIATh GU3NYECKUE BEINYNHBI B
(opMyIIBI M TPOBOJUTH PACUETHI, HAXOIUTD
CIPaBOYHbIE IaHHbIE, HEOOXOIUMBIE IS
peuieHus 3a1a4, OLEHUBATh

PEATUCTUYHOCTD MOJTYYEHHON (PU3NYECKOM
BEJINYUHBI;
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3,2

HNuepuus,
Macca,
IJIOTHOCTE

[[bubanoTeka
LOK
https://m.edso00.ru
[7f416194]

]

-pa3iuuaTth sBJICHUA (MHEpLHUs, B3aUMOJIeicTBHE
TEJI,MacCa, INIOTHOCTH) 110 OIHUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (hPU3NYECKOe
SIBJICHUE;

- pemiaTh pacuéTHble 3a1a4u B 1-2 neiicTBus,
UCHOJIb3Ys 3aKOHBI U (POPMYJIBI, CBSA3BIBAIOLIUE
(u3nvecKne BEIIMYMHBI: HA OCHOBE aHaIN3a
YCJIOBHS 3aJ]auyl 3alMChIBaTh KPaTKOE yCIOBUE,
MOJICTABIIATH (PU3UUECKUE BETMUNHBI B (POPMYITBI U
IIPOBOJIUTH Pacy&Thl, HAXOAUTh CIIPABOYHBIE
JaHHbIEe, HEOOXOIMMBIE JIJIsl pEIICHUS 3a/1a4,
OLIEHUBATh PEATMCTUYHOCTb OJIYYEHHOM
(hU3HUECKOI BETUIMHBL;

-IIPOBOJAUTH OIBITHI IO HAOJIIOJCHUIO
(bu3MYECKUXABICHUHN UIN PU3NYECKUX

CBOMCTB TeJ: (OpPMYIHPOBATh MPOBEPSIEMbIE
MIPENIOJIOKEHUSI, COOUpaTh YCTAHOBKY U3
MIPEJI0KEHHOTO0 000PY0BaHMsI, 3aIHChIBATh
X0/ onbITa U (POPMYIHPOBATH BHIBOBI;
-BBITIOJHSTD MIPSIMBIE U3MEPEHUST PACCTOSHHS,
BPEMEHU,MACChI TeJIa C UCIOIb30BaHUEM
AQHAJIOTOBBIX U IIU(PPOBBIX MPHUOOPOB, 3aITUCHIBATH
noka3aHus MpuOOPOB ¢ YIETOM 3aJaHHON
a0COTIOTHON MOTPEIIHOCTH U3MEPEHUIl;
-pa3ianyaTh U UHTEPIPETUPOBATH MOTYYEHHBIN
pe3yabTaT, HAXOJUTh OITHOKH B XO/I€ OITBITA,
JienaTh

VYcerusiil onpoc. Pemenue
MIPAKTHKO-
OpUEHTHPOBAHHBIX3a/1a.
JlaboparopHuasipabora

BBIBOJIBI IO €I'0 PE3YyJIbTaTaM;,
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3,3

Cuia. Buner cuin

14

[[bubauoTeka
LOK
https://m.edso0.ru
[7f416194]

]

- peuiath pacuy€THhIC 3a7a4u B 1-2 neicTBus,
HCIIOJIB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIOIIIHE
(hU3MYEeCKre BETMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHSI 33]Ja4M 3aMMChIBATh KPATKOE YCIOBHE,
MOACTABIATH (PU3UUYECKUE BETUYHHBI B (POPMYJIIBI
Y MIPOBOJIUTH PACUEThl, HAXOUThH CIIPABOYHbIC
JaHHBIE, HEOOXOIMMBIE JIJIs PEIICHHS 3a/1a4,
OIICHUBATH PEATUCTUYHOCTD MOJIYYCHHOU
(hU3UYECKOI BEIIMUNHEL;

-pa3nuyaTh U UHTEPIPETHUPOBATH MOTYICHHBIHN
pe3yNbTaT, HAXOAUTh OIIUOKHU B XOJI€ OTIbITA,
JIeNaThbBBIBOJIBI TIO €T0 pe3yJIbTaTaM;
-TIPOBOJIUTH OTIBITHI 110 HAOJIIOICHUIO
(U3HYECKUX ABIICHUIN HITN (PU3NICCKUX
CBOMCTB TeJ: GOpPMYyIUPOBATH ITPOBEPSIEMbIE
MIPEATNONI0KEHUS, COOUPATh YCTAHOBKY U3
MIPEITI0KEHHOTO 000PYI0BaHMSI, 3aUCHIBATh
XO0J1 ONBITAa U (POPMYIIUPOBATH BHIBOJIBI;

Hroro no pazgeny

21

Pasznen 4. /laBiienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB

Tasnexue. [[bubanoreka ~pasIHIaTh ABICHHS (mepenaua aBIeHUS YcerHbI onpoc Pemenune
Tepenaua M TBEPALIMUTENAMH, JKUJKOCTAMH U ra3amu) 1o IIPAKTHKO-
4,1| naBnenus 3 https://m.eds00.ru | omucanuto ux XapaKTEepHBIX CBOMCTB U Ha OpPUEHTUPOBAHHBIX3a/1a4.
—— [7f416194] OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE
1 (busngecKoe sBICHNE,;
TEJAMH,
KUJKOCTIMHU U
razamu
[[bubaunoreka [IOK| - TpakTOBaTh (GU3NIECKUIN CMBICT HCIIONB3YEMBIX | YCTHBIN orpoc PemeHne
https://m.edsoo.ru/7 BEJIUYNH, UX 0003HAYEHUS U €IUHHUIIBI MPaKTUKO-
4,2 g;:ﬂe 5 f416194]] (bU3MYECKUX BEIUYUH, HAXOAUTH (DOPMYIIBI, OPUEHTHUPOBAHHBIX
SKIIKO CBSI3BIBAIOIIUE JAHHYIO(U3NYECKYIO BEIMUMHY C  |3a/a4.

CTH

APYTUMHA BCIIMUYWMHAMMU,
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[[bubnuoreka -IIPUMEHSTh MOHATUE «aTMOC(EPHOE JaBICHUEY; YcrHbiii onpoc Pemenue
[HOK -pacno3HaBaTh NPOSIBICHUE N3YYECHHBIX MPAKTUKO-
https://m.eds00.ru | hpu3uuecKux SIBICHUI B OKPYXKAIOMIEM MHpPE, B OPHEHTHPOBAHHbBIX3a,/1a1.
ATtmochep
4,3 Hoe 6 0 [71416194] TOM YHCJIC BIUSHUEATMOC(EPHOTO JaBICHHUS Ha
] KHBOW OpPraHU3M, IIPH STOM IEPEBOIUTH
JlaBJICHUE
MIPaKTUYECKYIO 3a/1a4y B yueOHYIO, BBIICIATh
CYILIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(U3HYECKUX SIBICHUN;
[[bubanoreka -OIMCHIBATH U3yYEHHBIE CBOMCTBA TEN U VYerubii onpoc Pemenue
[HIOK (bu3nuecKre SBICHHUS, UCIIONb3Ys JaBJICHUE IPAKTHUKO-
https://m.eds00.ru | (reépmoro Tena, >KMAKOCTH, Ta3a), IPU ONKMCAHMK | OPUEHTUPOBAHHBIX3a/1a4.
[7f416194] MIPaBUIBHO TPAKTOBATH (PHU3UUYECKUI CMBICI
] WCTOJIB3yEMBIX BETUYNH, UX 0003HAUYCHUS
€IMHUILIBI PU3NYECKUX BETUYHH, HAXOJAUTh
TeiicTaue (opMyIIBI, CBA3BIBAIOIINE TAHHYIO(DU3HUECKYIO
BEJIMYUHY C JPYTUMH BETMUYUHAMH, CTPOUTH
KHUJIKOCTHHU Ta3a .
4,4 N 7 0 rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX
Ha MOTPYXKEHHOE
BEJIMYMH;
B HUX TEJIO " .
- pemiaTh pacuéTHbIe 3a1a4u B 1-2 neicTBus,
UCHOJb3Ys 3aKOHBI U (POPMYIIBI, CBS3BIBAIOIINE
(u3nuecKre BeIMYMHBL: HA OCHOBE aHaIM3a
yCIIOBHA3a/1a41 3alIUCHIBATh KPATKOE YCIOBHUE,
MOJICTABIISATH (PU3UIECKUE BETMYNHBI B
(opMyIIBI M TPOBOJIUTH PACUETHI, HAXOIUTD
CTpaBOYHBIE TaHHBIE, HEOOXOIMMBIE IS
peleHus 3a/1a4, OLEeHUBATh
PEATUCTUYHOCTD MOTYYEHHOM (PU3nYecKoi
BEJIMYHHBI;
Hroro no pazneny 21

Paszpen S. PaGoTra 1 MOIIHOCTB. DHEpPIrus
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PaGora u
MOLLHOCTD

[[buGauoreka IIOK
https://m.edsoo.ru/7

f416194]]

-IIPUMEHATH U PA3ITUYATh MOHATUS «padoTay,
«MOIITHOCTB.

-OIUCHIBATh U3YYCHHBIE CBOMCTBA TEN U
(bu3HUECKUEeSBICHUS, UCIIONB3Ys (PU3NIECKHEe
BEJIMYMHBI:

«MexaHu4eckas paboTay, «MOIIHOCTbY;
-IIPOBOJIUTH OMBITH MO HAOIIOJCHUIO (PU3NYECKUX
SBJIGHUH  WIM  (U3NYECKUX  CBOWCTB  TeN:
(dbopMyIupoBaTh MPOBEPSiEMbIE MPEANONIOKECHHUS,
coOMpaTh  YCTaHOBKY W3  MPEIOKEHHOTO
000py/IOBaHUsl, 3alKCHIBATh XOJl OMbITA U

VYcerablit onpoc Pemenue
MPAKTUKO-
OpUEHTHPOBAHHBIX3a/1a.
[TpakTuueckaspabora

(hopMyJIMPOBATh BBIBOJIBI;

- peiiath pacu€THhIC 3a7a4u B 1-2 neicTBus,
HCIIOJIB3YS 3aKOHBI U (DOPMYITBI, CBS3BIBAIOIITHEC
(bU3UYEeCKre BETMYMHBI: HA OCHOBE aHAIM3a
YCJIOBHS 3aJ1a4M 3aMUCHIBATh KPATKOE YCIOBHE,
MOJICTaBIATh GUBUYECKUE BEIUYUHBI B (DOPMYIIBI
Y TIPOBOJIUTH PACUYETHI, HAXOUTH CIIPABOYHBIC
JaHHBIE, HEOOXOAMMBIE /TSl pelIeHHs 3a1a4,
OIICHUBATh PEATUCTUYHOCTD TOJIYICHHOU
(hu3MUecKOil BEMUYHHBL;
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5,2

[Ipoctsl
e
MEXaHU3
MBI

[[buGauoreka I[IOK
https://m.edsoo.ru/7

1416194]]

- TPAKTOBaTh (PU3MYECKHUI CMBICI UCIIOJIB3YEMbIX
BEJIMYMH, UX 0003HAYCHUS U €IUHUIBI

(hbU3UYECKUX BEIUYHH, HAXOIUTh (hOPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO(QU3HUECKYIO BETHUUHY C
JIPYTUMHU BEITHYMHAMU;

-OMKCHIBATh U3yUYEHHBIE CBOMCTBA TEN U
(bU3UYECKUCSBICHUS, UCTIONB3Ys (PU3HUeCKue
BEJTMYHHEI (MEXaHUYeCKas paboTa, MOIIHOCTD,
IJICYO CHUJIbI, MOMEHT CHJIbI, KO puImeHT
MOJIE3HOTO JCHCTBUSA MEXaHU3MOB), IIPU OMMCAHUH
MPaBUIILHO TPAKTOBATh(U3UIECKUN CMBICIT
WCIIOIb3YEMBIX BEJTUYUH, UX 0003HAYCHUS U
eAUHUIBI PU3NYECKUX BEJIMYUH, HAXOIUTh
(hOpMyIIBI, CBSI3BIBAIOIINE TAaHHYIO (PH3UICCKYIO
BEJIMYMHY C JPYTMMH BETUYMHAMU, CTPOUTH
rpauK U3y4E€HHBIX 3aBUCUMOCTEN (PU3NUECKUX
BEJIUYHH;

-pa3nuyaTh U UHTEPIPETHUPOBATH MOTYIEHHBIHN
pe3yibTaT, HaXOJAUTh OIMUOKH B XOJI€ OTIBITA,
JIeaThbBBIBO/IBI IO €T0 pe3yJIbTaTaM;

-[IPOBOJIUTH OMBITHI MO HAOIIOACHUIO (DU3UUECKUX
SBIEHUN WM (UBMYECKUX  CBOWMCTB  Tel:
dbopmynupoBaTh TPOBEpPSEMbIE MPEATION0KECHHUS,
coOupaTh YCTAaHOBKY M3

MPEIOKEHHOTO O0OpYIOBaHMS, 3aMUCHIBATh XOJI
orbITan POPMYITHPOBATH BBIBOBL;

VYcerablit onpoc Pemenue
MIPAKTHKO-
OpUEHTHPOBAHHBIX3a/1a.
JlaboparopHuasipabora
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Mexanunuec
KasioHEeprus

[[buGauoreka IIOK
https://m.edsoo.ru/7

f416194]]

-XapaKTepHu30BaTh CBOICTBA Tel, (pU3nvecKue
SIBJICHUS ¥ TIPOLIECCHI, UCTIONB3YS «30JI0TOE
MIPaBIJIO» MEXAHHUKH,3aKOH COXPaHEHUS
MEXaHUYECKON FHEPTUHU, IPU 3TOM J1aBaATh
CIIOBECHYIO (JOPMYIUPOBKY 3aKOHA U 3alIUCHIBATD
€ro MaTeMaTU4eCKOe BHIPAXKCHHUE;

-pa3nuyaTh U UHTEPIPETUPOBATH MOTYYECHHBII
pe3yibTaT, HAaXOAUTh OIIUOKU B X0OJI€ OTIBITA,
JIeNIaThBBIBO/IBI 110 €0 Pe3yIbTaTaM;

- pemiaTh pacuéTHbIe 3a7a4u B 1-2 neicTBuS,
WCIOJIB3YS 3aKOHBI U (DOPMYIIbI, CBSI3bIBAIOIIIHE
(u3nvecKne BEIIMYMHBI: HA OCHOBE aHaIN3a
yCIIOBUS 33]]a4 3aMKChIBATh KPATKOE yCIOBHE,
MOJICTABIIATH (PU3NUYCCKUE BEIIMIMHBI B (DOPMYIIBI H
MIPOBOAUTH PACUEThI, HAXOIUTH CIIPABOYHBIE
JaHHBIE, HEOOXOIMMBIE /ISl PEIICHHS 3a/1a4,
OLICHUBATh PEATUCTUYHOCTD MOJIYYEHHOU
(bU3UYECKOI BEIIMUNHEI;

-IIPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3UUECKUX
SBIEHUN WM (U3UYECKUX  CBOWMCTB  Tel:
dbopmynupoBaTh TpPOBEpPSEMbIE MPEATOI0KECHUS,
coOuparb YCTAHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMTMCHIBATH X0/ OTIHITA

1 GOpPMYITUPOBATH BEIBOJIBI;

VYcerablit onpoc Pemenue
MIPAKTHKO-
OpUEHTHPOBAHHBIX3a/1a.
JlaboparopHuasipabora
KonTponbhas pabota

Hroro no pazgeny
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[ToBTOpEeHME

Caiit «®u3uKa B IIIKOJIEY -
aHuUMaluuu 1 CI/IMyJISII_[I/II/I
https://www.vascak.cz/physic
sanimations.php?l=ru
LearningApps.org caiit
MOJIEPKKHU 00YUEHHUS U
MpEnoaBaHus ¢ TOMOIIBIO
HEOOIBIINX O00IIEAOCTYITHBIX
MHTEPAKTUBHBIX MOJYJEi
https://learningapps.org/impr
essum.php

-pemaTh pacuéTHbIC 3aJ1a4H C
SIBHO 3aJJaHHON (pr3mdecKoi
MO/IEJIBIO, UCTIONB3YS
(u3nuecKre 3aKOHBIN
MIPHUHIUIIBI, HA OCHOBE aHAJIN3a
yCIIOBHSA 33J]a4i BBIOMPATh
(hbU3UYECKYIO MOJIETb,
BBIJICIIATH (PU3UIECKUE
BEJIMYMHBI U (HOPMYJIbI,
HEOOXOUMBIE N5l €€
pEILIEHHSI, IPOBOUTE PACUETHI
Y OLIEHUBAThH PEATBHOCTD
MOJTYYCHHOTO 3HAUCHHUSI
(U3HUYECKON BEIIMYNHBL;
-peliaTh KaueCTBCHHBIC
3aJjauu: BBICTPAUBATh
JIOTHYECKH
HEMPOTHUBOPCUUBYIO IIETTOYKY
paccyXIeHHIC OOpoi Ha
W3Y4YCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U
(busnueckue SBICHMUS;

Pemenne yueOHbBIX 1
MIPAKTHKO-
OpPHECHTUPOBAHHBIX3a/1a4

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68
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