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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM YypOBHE OCHOBHOH 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (penepanbHON paboueit mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «duzukay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHOHAYYHOM TIPaMOTHOCTH OOY4YalOMMUXCS W OPraHU3aIUI0 HU3YyUYCHUS
bU3MKKM Ha NESITEIIBHOCTHOW OCHOBE. B mporpamme mo (u3uke yduTHIBAIOTCS
BO3MOXKHOCTH YyueOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4eHHUs, a TAaKKe
MEKIIPEIMETHBIC CBA3M €CTECTBCHHOHAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOU
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4eOHOMY TPEIMETY .

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYaeMbIX XUMHEH, Ouosiorued, actpoHomuend u GU3NIECKOU
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYH) KapTUHY MHpa,
MPEeNOCTaBsieT HamOoJiee SCHbIE O0pa3lbl TMPUMEHEHUS HAydHOTO METoja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsT JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 raaBHBIX 3a7a4 (pU3MUecKoro oO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAMOTHOCTU M
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaraeT OBJAJCHHE
CIEAYIOIIMMU KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSATH SIBJICHUS,

e OIIGHUBATH U MMOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICI0BAHNUS,

e HHTEPINPETHPOBATH  JIAHHBIE W HCIOJB30BaTh  HAyYHbIC
JI0Ka3aTeIbCTBA JJIS MOJTyYEHUS! BHIBOJIOB.

[lenn wusyueHuss (PuU3NKK HA YpPOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUS
onpenenensl B KoHuenumuu mnpenojaBaHus ydeOHoro mnpeamera «dusnka» B
oOpa3oBarenbHBIX oOpraHusanusx Poccuiickoit ®eneparuu, peaau3yommx
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OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKACHHOH pElICHUEM
Komnernn Munucrepcrsa npocemienust Poccutickoii @enepanuu (poTokosa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau uzyyenust puU3MKU:
OcHOBHOH yenwvto padboTel ¢ yuamumucs kinacca OB3 sBisiercs: nogvtuienue
COUUanbHOIl adanmayuu oemeil uepe3 npuMeHeHue Qu3uiuecKux 3HaHull Ha
npaxkmuke.

['maBHBIMU YCJIOBHAMUA 3(1)(1)GKTI/IBHOCTI/I pa6OTBI C TAKUMHU YUYAITUMHUCS ABJISAIOTCA
HHAUBUOYAJIU3alHA, CUCTCMATHYHOCTD, IIOCTCIICHHOCTD U ITIOBTOPSACMOCTD.

Jlocmusicenue ueneii odecnedynBaeTCs PpelIeHHEM CJEAYIONIHX 3a1a4:

® 3HAKOMCTBO yYalllUXCS C METOJIaMH MCCJIE0BaHUs OOBEKTOB U SIBJICHUMN
IPUPOIBL;

e [pUOOPETEHUE YUAITUMUCS 3HAHUM O MEXaHUYECKUX, TEIJIOBBIX,
AIIEKTPOMATHUTHBIX U KBAHTOBBIX SIBJICHUSAX, PU3NYECKUX BEITUUMHAX,
XapaKTEepU3YIOLUX 3TH SIBJICHUS,

L (bOpMI/IpOBaHI/IC Y yHalmuxc:A YMGHI/Iﬁ Ha6J'II-OI[aTI) IMPUPOIOHBIC ABJICHUA M
BBIITOJIHATH OIIBITHI, J'Ia60paTOpHBI€ pa60T51 N SKCIICPUMCHTAJIBHBIC
HCCICA0BAHNUA C NCIIOJIb30BAHUCM U3MCPUTCIIBHBIX HpI/I60p0B, IIUPOKO
IMPUMCHSICMBIX B HpaKTquCKOﬁ KHU3HU,

® OBJIAJCHUE YYAIIUMHUCS TAKUMH MOHATUSIMHU, KaK IPUPOTHOE SBJICHUE,
OMIIUPUYECKU YCTAHOBIECHHBIN (pakT, mpodiema, TuroTe3a, TCOPETUIECKUN
BBIBOJI, PE€3YJIbTAT SKCIIEPUMEHTAIbHOM [IPOBEPKHU;

® [IOHMMaHUE YYaIlIMMUCS OTIIMYUI HAyYHBIX JAHHBIX OT HENMPOBEPEHHOU
uH(pOpMaIuK, IEHHOCTU HAyKU JIsl YIOBJIETBOPEHUS OBITOBBIX,
IIPOM3BOJICTBEHHBIX U KYJIbTYPHBIX MOTPEOHOCTEN YETOBEKA.

Ha uzydenune ¢usuku (6a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIIETO
obOpasoBanus orBoauTcs 238 gacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIel0), B 8
KJ1acce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 vaca B HefIenio).

JlanHass mporpamMma yYHUTHIBA€T TICUXOJIOTMUECKHE W  I[MO3HaBAaTEIIbHbBIE
OCOOCHHOCTH JIeTel C OTPaHUYCHHBIMUA BO3MOYKHOCTSIMH 3/T0POBBS.



[Ipennaraemslii B mporpamMmMe no (pu3HMKe mepeyeHpb JabopaTopHBIX paboT U
OIBITOB HOCUT PEKOMEHIATEIILHBINA XapaKTep, YUUTEIb JeJIaeT BRIOOP MPOBEACHUS
7a00paTOpHBIX pPabOT U OMBITOB € YYETOM WHAMBUIYAJIbHBIX OCOOEHHOCTEMH
oOyJaromuxcs, CIUCKa SKCIIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMbiX B pamMKax
OCHOBHOTI'O F'OCYapCTBEHHOI'0 3K3aMeHa M0 (pU3UKE.

®opmbl yueTa padoyeil mporpaMMe BOCIMTAHMS B padoyeil mporpamme mno
¢pusuke 1 7-9 kiaccos.

Pabouas nporpamma Bocriutanus B MKOY «Tonnuuckas COLL peanuzyercs B
TOM YHUCJIE U Y€PE3 UCIIOIb30BaHUE BOCIIUTATEIBHOTO MOTEHIIMAIA YPOKOB
dbus3uku. Ita pabora ocymiecTBiIseTcs B ciaeayonmx dhopmax: [ToOyxaeHue
oOy4Jaronmxcs co0JII0AaTh Ha YPOKe OOIICTPUHSTHIE HOPMBI TTOBEICHMS, PABUJIA
OOLIEHUS CO CTAPIIMMHU (TIe1arornyeCKUMH paOOTHUKAMH) U CBEPCTHUKAMU
(oOy4aromMMHKCs ), TPUHIUIIBI YIEOHON JUCIUTUIMHBI U CAMOOPTraHU3allUH.

[IpuBneyeHre BHUMaHHU 00YUYarOIINXCs K IEHHOCTHOMY aCleKTy M3y4aeMbIX Ha
ypOKax MpeJMETOB, SIBIICHUM, COOBITUHN Yepes:

JIEMOHCTpPAIINIO 00yJaIOIMMCS IPUMEPOB OTBETCTBEHHOTO, T'PAKJAHCKOTO
MIOBEICHUS, IPOSIBJICHUS YEJTOBEKOIIO0MS U JOOPOCEPACUYHOCTH 0OpaIlieHHUE
BHUMAaHUS HAa HPABCTBEHHBIE ACMEKThl HAYYHBIX OTKPBITUN, KOTOPBIE U3Y4YalOTCs B
JTAHHBI MOMEHT Ha YPOKE; Ha SIPKUX AesTeIeH KyJIbTyphl, YYCHBIX, TOJTUTUKOB,
CBSI3aHHBIX C U3YYa€MbIMU B TAHHBIM MOMEHT TEMaMH, Ha TOT BKJIaJ, KOTOPbIA
OHU BHECJIM B pa3BUTHE HAIlIEH CTPAaHbI U MUPA, HA IOCTOMHBIC MOAPAKAHUS
MIPUMEPHI UX KU3HU, HA MOTHBBI UX ITOCTYIKOB;

WCIIOJIb30BaHNE HA ypoKax MH(OPMAIIUH, 3aTParuBaroIIe BaKHbIE COITUAIbHBIE,
HPABCTBEHHBIE, STUUECKUE BOMIPOCHI.

Hcmonb30BaHre BOCIUTATEIBLHBIX BO3MOXKHOCTEH COCpKaHUS yIeOHOTO
npeaMera Juis GOPMUPOBAHUS Y 00YUAROIIUXCS POCCUMCKUX TPATUITMOHHBIX
JTyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEN uepes3 mo00p
COOTBETCTBYIOIIMX TEKCTOB ISl YTCHUSI, TPOOJIEMHBIX CUTYaAIIUM JIJIs1 0OCYKICHUS
B Kiacce. MHununpoBaHue o0CyK/IeHHM, BRICKa3bIBAHUN CBOETO MHEHHS,
BBIPAOOTKH CBOETO JIMYHOCTHOT'O OTHOIIEHUSI K U3YyUaeMbIM COOBITHSIM, SBICHUSIM,
nutiaM. BkiiroueHue B ypoK UTPOBBIX MPOLIEAYP, KOTOPhIE OMOTAIOT MOAEPKaTh
MOTHBAITUIO O0YYAIOITUXCS K MOJyYSHHUIO 3HAHUM, HAJIAXKUBAHUIO TTO3UTUBHBIX
MEXKJIMYHOCTHBIX OTHOIIIEHUH B KJIacce, TOMOTAa0T YCTaHOBJICHUIO
n00poxkenaTeapHol aTMocdepbl Bo BpeMs ypoka. [IpuMeHeHne Ha ypoke
MHTEPAKTUBHBIX ()OPM PaOOTHI, CTUMYIUPYIOIINX ITO3HABATECIIBHYIO MOTHBAIIHIO
00yJaroIxcsl.



[Ipumenenue rpynmnoBoii paboThl Wik paboThI B Mapax, KOTOPbIE CIIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaHIHOM paOOThl U B3aUMOJICUCTBUIO C APYTUMHU
oOyuvarorumucsi. BeiOop 1 UCTIOIB30BaHNE HA YPOKAX METO/IOB, METO/IUK,
TEXHOJIOTUM, OKa3bIBAIOIINX

BOCIIUTATEILHOE BO3/ICHCTBUE HA TUYHOCTh B COOTBETCTBUU C BOCITUTATEIIbHBIM
UJeaIoM, LENbIO U 3aJayaMy BOCIIUTaHUS.

NHuimupoBaHue U NOoAEpKKa UCCIE0BATENbCKOMN AESITEIbHOCTH TIKOJILHUKOB B
dbopmMe BKITIOUEHUS B YPOK PA3IMIHBIX UCCIIENOBATEILCKIX 3a/IaHUN, YTO JaCT
BO3MOKHOCTH O0YYAIOIIMMCS TIPUOOPECTH HABBIKK CAMOCTOSTEIILHOTO PEIICHUS
TEOPETUUYECKON MPOOIEMBbI, FTeHEPUPOBAHUSA U 0YOPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBAXUTEIHHOTO OTHOIICHUS K UY>KUM UM, TyOJTUYHOTO BBICTYIUICHHUS,
apryMEHTUPOBAHUS U OTCTaMBaHUs CBOEUM TOUKH 3pEHUA. Y CTAHOBJICHUE
YBaXUTEIBHBIX, IOBEPUTEIBHBIX, HE(OPMATILHBIX OTHOIICHUN MEXKY YIUTEIIEM U
YYEHHKaMH, CO3JJaHUE Ha YPOKaX 3MOIMOHAIBHO-KOM(POPTHOI Cpe/IbI.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY KAI0IIEero Mupa.

@usnka — Hayka o mnpupone. fABiaeHus npupoipl. PU3NYECKHUE SBICHUS:
MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBEIE.

®dusnueckne BenuuyuHbL. 3Mepenne Qu3nmueckux BenudyuH. DU3NYECKUE
npudopsl. [TorpentHocts u3mepeHuil. MexxayHapoaHasi CUCTEMA €IHHMII.

Kak ¢usuka u jApyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPO.Y.
EcTecTBeHHOHAYUHBIII METOJl TO3HAHWA: HAOJIOJEHUE, MOCTAaHOBKA HAYYHOTO
BOIIPOCA, BBIIBH)KEHHE THUIIOTE3, SKCIIEPUMEHT IO MTPOBEPKE TUIIOTE3, OOBSICHEHUE
HaOmogaemMoro siiaeHus. Onucanue GU3NUeCKUX SBICHHUM C TOMOIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHudeckue, TEIUJIOBBIE, JJIEKTPUYECKUE, MATrHUTHBIC, CBETOBbBIC

SBJICHUSL.

2. ®duznueckue npuOOPHl U MPOLEAYpa NPSIMBIX U3MEPEHUN aHAJIOTOBBIM U

1U(POBBIM NPUOOPOM.
Jlabopamopnwie pabomul u onvimel.
1. OrmpeneneHue LEHbI IeIEHUs IKAIbl U3MEPUTEIBHOTO Tprbdopa.
2. H3mepenue paccTosTHUN.
3. H3mepenue o0bEéMa KUAKOCTU U TBEPJOTO TEA.
4. OrnpeneneHue pa3MepoB MabIX TEN.
5. M3mepenue Temmeparypbl NpH MOMOIIU >KUIKOCTHOTO TEPMOMETpa U
JaTYuKa TEMIIEPATYPBHI.

6. IIpoBeneHue uccnenoBaHus MO NPOBEPKE THUIIOTE3BI: JAJTBHOCTH MOJIETA
HIapyKa, MyIeHHOTO TOPU30HTAIBHO, TeM OoJibllie, YeM OoJibllie BhICOTA
MyCKa.

Pa3znen 2. IlepBoHayajibHbIe CBECHUS 0 CTPOEHNH BeleCTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJEKYJbl, WX pa3Mmepbl. ONbITHI,
JIOKA3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBrxkenue uactuil BemiecTBa. CBsI3b CKOPOCTH JBMXKEHHMSI YaCTUL[ C
temriepaTypoil. bpoyHoBckoe aBuxenue, nuddysus. BzaumoneiicTBue yacTuil
BEILIECTBA: IPUTSHKEHUE U OTTAIIKUBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHHE Ta30B, KUIKOCTEH M TBEPIBIX
(KpUCTaITMYEeCKUX) Tell. B3auMOCBSA3b MEXIy CBOWCTBAMHU BEUIECTB B Pa3HBIX
arperaTHbIX COCTOSHUSIX M UX aTOMHOMOJIEKYJIIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Hemoncmpauuu.



1. HaGmronenne OpOyHOBCKOTO JTBUKECHHUS.

2. Habmonenne nuddysum.

3. HaOmionenue ~ siBneHuid,  OOBSACHAIOMIMXCS  MPUTSIKEHUEM WM

OTTAJIKMBAHUEM YaCTUI] BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka JuamMeTrpa aroMa METOAOM PsAOB (C  HCIOJBb30BAaHUEM

dboTtorpaduii).

2. OmnbITHI 10 HAOJIOCHHUIO TETIOBOT'O PACIIMPEHHUS ra30B.

3. OnbITh 10 OOHAPYKEHUIO ACHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nea 3. /IBuskeHUe U B3aUMOAEUCTBHE TeJl.

Mexanudeckoe ABWKEHUE. PaBHOMEpHOE W HEPAaBHOMEPHOE JBUKEHUE.
Cxopoctb. CpeHsAsI CKOPOCTh MPH HEPAaBHOMEPHOM JABMKEHHUH. Pacuér mytu u
BPEMEHU JBUKECHUS.

SlBnenne nHepuMM. 3aKOH HMHEPUMM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
U3MEHEHUS] CKOPOCTH JBW)XKEHHs Tell. Macca Kak Mepa HMHEpPTHOCTH Tela.
[InotHocTh BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJ B €IUHULE
00bEMa BeleCTBa.

Cuna kak xapakTepHCTHKa B3auMoaeicTBusa Ten. Cuila yrnpyrocTd M 3aKOH
['yka. 3mepeHne cuibl ¢ MOMONIBIO JUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHila TSDKECTH Ha Ipyrux Ianerax. Bec tena. Hesecomocts. Crioxenne
CWJI, HAaIIPaBJIECHHBIX 10 OJHOM NpsMoi. PaBHoxelicTByromas cui. Cuina TpeHus.
TpeHue CKOJIbKEHUS U TPEHUE MOKOsl. TpeHue B IPUPOJAE U TEXHUKE.

Hemoncmpauuu.

Habnrogenne MexaHn4ecKoro IBUKEHUS TeNa.
N3mepenne cKopoCcTH NMPSAMOIMHENHOTO IBH>KEHHUS.
Habmtoienue siBieHus HHEPLUH.

CpaBHeHHME Macc 10 B3aUMOJICHCTBUIO TE.
CroxeHune CHJl, HaIllPaBJICHHBIX 110 OJJTHOM MTPSMOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOI'O JIBM)KEHHMS (IIApUKa B XKUIKOCTH,
MOJIEIH JIEKTPUUECKOTO aBTOMOOMIISL M TaK Jajiee).

2. Ompenenenrie CpeHEN CKOPOCTH CKOJBKEHHS Opycka WM IIapuKa o
HAaKJIOHHOM IJIOCKOCTH.

1
2
3
4. HaOmroneHve n3MeHeHUs! CKOPOCTH MTPH B3aUMOJICHCTBUU TE.
5
6

OrnpeneneHue MI0THOCTH TBEPAOTO TeNa.
4. OmbBITHI, NEMOHCTPHUPYIOIIME 3aBUCUMOCTH pacTsbKeHHs (nedopmarun)
MPY>KUHBI OT MPUII0KEHHON CHUIIBL.
5. ONBITBI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT
Beca Teja M XapakTepa CONPUKACAIOIINXCS MOBEPXHOCTEH.
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Pa3znen 4. /laBjieHue TBEPABIX TeJl, s KUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHBIIEHUS U YBEIUYECHUS J1aBlieHUd. J[aBieHue rasa.
3aBUCMMOCTh JaBJEHUSI raza oT o0bEma, Temmeparyphl. llepenaya naBieHUs
TBEPABIMU TEJIAMH, KUIAKOCTAMU U raszamu. 3akoH Ilackans. [IHeBMartnueckue
MAaIIMHbI. 3aBUCUMOCTh JaBJICHHS >KHJIKOCTH OT TIyOuHBL. ['mapoctatuyeckuit
napagokc. CooOmaromuecs: cocyibl. [ napaBindeckie MEXaHU3MBbl.

Atmocdepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3IyIIHOM 00o0sioukn 3emiu. OmnbiT Toppuyennu. M3mepenue atMochepHOTro
JaBJIEHUS. 3aBUCUMOCTb aTMOC(EPHOIO JABJICHHS OT BHICOTHI HaJl YPOBHEM MOPAI.
[TpuGops! 17151 U3MEpEeHUs aTMOC(PEPHOTO TABICHHUS.

JlericTBue KUAKOCTH U ra3a Ha NOTPYKEHHOE B HUX TeJO. BrITankuparomas
(apxumenoBa) cuina. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoraBanue.

Hemoncmpauuu.
3aBUCUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U Ta30M.

Coobmiaroiuecst CoCcy/ibl.

['mapaBauyueckuut mpecc.

[TposiBnenue nefcTBUs aTMOCHEPHOTO JTAaBICHMUSL.

3aBUCUMOCTh BBITAJKHUBAIOLIEH CHJIBI OT 00bEMA MOTPYKEHHOW YaCTU
T€JIa ¥ INIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLIEN CHIIBI BECY BBITECHEHHON KUIAKOCTH.

8. YcioBUE IIaBaHMs TEJ: IUIABAHUE WJIM NOTPYKEHHE TENl B 3aBUCUMOCTH
OT COOTHOWIEHUS INIOTHOCTEN Tesa U )KUIAKOCTH.

Jlabopamopnwie pabomul u onvimol.

1. HccnepoBaHue 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa NOTpyKEHHOH B
KUJKOCTb YaCTH TEJA.

2. OmnpeneneHue  BBITAJIKUBAIOIIEH  CHJIbI, JCHCTBYIOIIEH Ha  TeJo,
IIOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUIIBI, AEMCTBYIOIIEN HA TEIO
B KHAJIKOCTH, OT MACChI TEJIA.

4. OnbITBI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAIKUBAIOIIEH CHIIBI,
JIEUCTBYIOIIEH HA TEJIO B KUAKOCTH, OT OOBEMa MOTPYKEHHOW B
KUJKOCTb YACTH TEJIA U OT IJIOTHOCTH JKUJIKOCTH.

5. KoHcTpyupoBaHue apeomerpa WM KOHCTPYUPOBAaHUE JIOAKU U
OIIpeleIIEHUE €€ IPy30H0ABEMHOCTH.

Pa3zgea 5. PaGora u MOIIHOCTB. JHePrus.

Mexanudeckast pabota. MOITHOCTb.

[IpocTbie MexaHU3MbI: pbluar, OJIOK, HAKJIOHHas IUIOCKOCTh. [IpaBuiio

paBHOBecusi pbryara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJIOKY.
8
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«3onoroe mnpaBwio» MexaHuku. KIIJ[ mnpocteix mexanusmoB. IIpocteie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexannueckass dHeprus. KuHeTmueckas W TNOTEHUHUAIbHAS DHEPTHS.
[IpeBpalieHre OTHOTO BH/Ia MEXAHUYECKOW YHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHHKE.

Jemoncmpayuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUIKEHUU Tela

10 TOPU3OHTAIBHON ITOBEPXHOCTH.
2. HccnenoBanue ycnoBuM paBHOBECHS pblyara.
3. M3mepenue KII/] HaKIOHHOM IJIOCKOCTH.

4. H3yuyeHHe 3aKOHA COXpPaHEHUs MEXAHUYECKON YHEPIUH.
8 KVIACC

Pa3pnen 6. TenJioBble sIBJICHUS.

OCHOBHBIE TIOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETHUECKOW TEOPUU  CTPOCHMS
BemecTBa. Macca M pa3Mepbl aTOMOB M MOJEKYJ. OIBITBI, NOATBEPKAAOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHOKUHETUYECKOU TEOPHUU.

Mogenu TBEPIOTO, KHUIKOTO M Ta3000pa3HOr0 COCTOSIHUWA BEIIECTBA.
Kpucrannnueckue u amopdusie tena. OObsICHEHHE CBOWCTB ra3oB, )KHJIKOCTEH U
TBEPABIX TEJI HAa OCHOBE IIOJOKEHUH MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.
CmauuBaHNE U KallWUISIPHBIE SIBJICHU. T€IIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TemIlepaTypbl €O CKOPOCTBIO TEIUIOBOTO JIBUKEHUS
yactull. BHyTpenHsisi sHeprus. CnocoObl W3MEHEHHsT BHYTPEHHEH SHepruu:
Teruionepesaya U COBEpLIEHUE paboThI. Bunsl TEIIONEPEAAUH:
TEIUIONPOBOHOCTh, KOHBEKIUS, U3TyUYCHHE.

KonudecTBo TemnoTsl. YaenbHas TEIVIOEMKOCTh BellecTBa. TerooOMeH u
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemioBoro Oamanca. IlmaBinenue wu
OTBEPJICBAHME KPUCTAJUIMYECKUX BEUIECTB. YJenbHAass TEILIOTa IUIaBJICHUS.
[TapooOpazoBanue u konaeHcamnus. Mcmapenue. Kumenwe. YnenpHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIEpPATyphl KHUIIEHHA OT aTMOC(HEpHOro
JTaBJICHHUS.

BrnaxHocTs BO31yXa.

OHeprus TOIIMBA. Y AeNIbHAS TEIUIOTa CTOPAHMSL.

[Tpununer pabotel TernoBeix apurarenceit KIIJ[ temmoBoro nBurarerns.
TennoBble ABUTATENN U 3aIIATA OKPYXKAOIIEH CPEbI.

3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUH B TETUIOBBIX MTPOLIECCAX.

Hemoncmpauuu.
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Hab6mronenmne OpoyHOBCKOTO JIBHIKECHUS.

Hab6mronenune nuddysun.

HaOmroieHue sIBJICHUI CMaYMBaHUs M KAIWUIAPHBIX SBJICHUM.
HaOmroieHre TeII0BOro paciupeHus TeJl.

V3MeHeHre AaBJICHUS Ta3a NpH W3MCHCHHH 00hEMa M HArpeBaHUM HITU
OXJIQXKICHHH.

[IpaBusa U3MEpEHUS TEMIIEPATYPHhI.

Bupl Temionepenayu.

OxJakIeHue TPy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiicHHH pabOThl BHEIITHUMH CHIIAMH.

. CpaBHEHME TEIUTOEMKOCTEN PA3IMYHBIX BEILIECTB.

. Habmroienue kunenus.

. HabmoieHue nocTostHCTBa TeMIEpaTyphl PH TIaBJICHUH.
13.

Mojenu TenJIOBBIX IBUTaTEICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSKECHHUS.
OnbITHI 110 BBIPAIIMBAHUIO KPUCTAIIOB OBAPEHHOM COJIM MJIM caxapa.
OnbITEl 110 HAOJIOACHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, JKUJIKOCTEH H
TBEPABIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJTOHE HITPUIIA.

OnbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JABJICHUS BO3JyXa OT €ro
00bEéMa M HAarpeBaHUs W OXJIKICHHS.

[IpoBepka rUnMOTE3bl JUHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOWKA KUJIKOCTH
B TEPMOMETPUUECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wW3MEHEHUs] BHYTPEHHEH OSHEpPruuM Tejla B Ppe3ysibTaTe
Terronepeaayr U paboThl BHEITHUX CHJI.

HccnenoBanre sBISHUS TEIUIOOOMEHA IIPH CMEIIMBAHUW XOJOJHOW H
ropsiuer BOJIBL.

OmnpeneneHne  KOJMWYECTBA  TEIUIOTHI, TOJYYEHHOTO  BOJOW  IpHU
TEII000MEHE C HAarpeThiM METAJUTMUYECKUM LIMJITHHIPOM.

Onpenenenue yaeabHOW TEMI0EMKOCTH BEIIIECTBA.

HccnenoBanue nporecca uCrapeHusl.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/TyXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABJICHUS JIbJA.

Pazgen 7. JaekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apsbKeHHbIX  Ten. 3akoH KynoHa (3aBUCHMMOCTh CHJIBI  B3aUMOJICHCTBUS
3apsKEHHBIX TEJT OT BEJTUYUHBI 3aPSI0B U PACCTOSHUSI MEXKITY TEJIaMH).

10



Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mosd. IlpuHimn
CYHEPHO3UILIUN IIEKTPUUECKUX T0JIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsioB. DJIEMEHTAPHBIA SJIEKTPUUECKUANA 3apsl.
Crpoenne aroma. IIpOBOOHHMKM W OUANEKTPUKU. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

DNEKTPUYECKU TOK. YCIOBUSI CYILIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
M cTOYHUKN TIOCTOSIHHOTO ToKa. JIeMCTBUSL AJIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKHUI TOK B )KUJIKOCTSX U T'a3ax.

Onektpuyeckas uenb. Cuia  Toka.  DJEKTPUYECKOE  HAIPSKEHHE.
ConpoTuBiieHHE MPOBOJIHUKA. ¥YJEIbHOE CONMPOTHUBJIEHUE BemiecTBa. 3akoH Oma
I ydactka uend. [locnepgoBarenbHOe W mapajlielIbHOE — COCIMHEHUE
MIPOBOJHUKOB.

PaGota ® MOIIHOCTH dJIeKTpUuecKoro Toka. 3akoH JDxoyns—JleHa.
DOneKTpuYecKre 1enu U NOTPEOUTENH IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJi€ 3€MJIM U €r0 3HAYCHUE JIJIS )KU3HU Ha 3eMIle.
Oneir  Opcrega. MarauTHoe TMOJ€  3JIEKTPUYECKOro Toka. IIpuMeneHue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
DIIEKTPOABUTATENL TMOCTOSTHHOTO TOKa. VCMONb30BaHUE 3JIEKTPOJABUTATENECH B
TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHNE dIEKTPOMAarHuTHON MHAYKIMU. [IpaBuio JleHna.
DneKTporeHepaTop. Crioco6bl MOy YEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOUHHUKAX YHEPTUH.

Jemoncmpayuu.

DJeKTpu3anus Ted.
JIBa pozia 3JIEKTpUUECKUX 3apsSa0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.
Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.
DJIEKTPOCTATUYECKAS UHAYKIIUSL.
3aKOH COXPAHEHUS JICKTPUUECKUX 3aPsI0B.
[TpOoBOHUKH U TUDIICKTPUKH.
MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.
M cToOYHNKH TTOCTOSIHHOTO TOKA.
JleicTBHS DIEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B HKHUJKOCTH.
. I'a30BbIM pasps.
. U3mepenune cuibl TOKa aMIIEPMETPOM.
. I3Mepenne 351eKTpuuecKoro HanpsKeHUs: BOJIbTMETPOM.
. Peocrar 1 Mmara3uH COpOTUBIICHUM.
11
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

BzaumMopaeiicTBHe TIOCTOSHHBIX MarHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH PA3CICHUS MTOJIOCOB MATHUTA.
MoaenupoBaHrue MarHUTHBIX OJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT IpcTena.

MarnuTtHoe 1oje Toka. DJIeKTPOMAarHHmT.

JlelicTBHE MarHUTHOTO TOJI1 HA TPOBOJHUK C TOKOM.
DJIEKTPOJBUTATEND ITOCTOSTHHOTO TOKA.

HccnenoBanue sBICHUA 3JICKTPOMArHUTHON MHYKIIHH.

OnbiThl Dapajes.

3aBUCUMOCTh HAMNpaBJCHUS WHAYKIUOHHOTO TOKa OT YCJIOBHM €ro
BO3HUKHOBEHHUS.

DJIEKTPOre€HePaATOP MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomel u onvimel.

1.

o vk~ w

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONCHUIO DJJICKTPU3ALMHU TN HHIAYKIUEH U 1OpH

COIIPUKOCHOBEHUH.

HUccnepoBanne JEUCTBUS JJEKTPUYECKOTO TMOJISI HA TMPOBOJHUKH H

JTIADJICKTPUKHU.

COopka u mpoBepka pabOThI AJIEKTPUICCKON LT MOCTOSHHOTO TOKA.

N3mepenue u peryampoBaHUE CUIIbI TOKA.

N3Mepenue u peryampoBaHUE HANPSIAKEHHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA, MIYLUETO 4YE€pe3 PE3UCTOpP, OT

COINPOTHUBIICHUS PE3UCTOPA U HAPSIKEHUS HA PE3UCTOPE.

OnbITHI, JIEMOHCTPUPYIOIIHNE 3aBUCHUMOCTh 3JIEKTPUYECKOTO

CONPOTHUBJICHUS TMPOBOJHUKA OT €ro JIWHBI, IUIOMIAJA MONEPEYHOTO

CEUCHHUS U MaTepuarna.

[IpoBepka mnpaBWiia CIHOXKEHUS HAIPSHKEHUN TIPU  MOCJIEI0BATEIbHOM

COEIVMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBwia Jjsi CUJIbl TOKa MPU TAPAIIETBHOM COCIUHEHUU

pE3UCTOPOB.

Omnpenenenue padOTHI ANEKTPUUYECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OnpenesieHue MOIIMHOCTH  AJEKTPUYECKOTO TOKa, BBIJACIAEMON Ha

pesucrope.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, UIYUIETO YE€PE3 JIAMIIOYKY, OT

HaINpsHKEHUs Ha HEW.

Onpenenenue KII/[ narpeBarers.

HccnenoBanre MarHUTHOTO B3aMMOJICHCTBUS TTOCTOSIHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO TMOJS TOCTOSIHHBIX ~ MAarHUTOB TMPU  UX

00BbEIMHEHUH U Pa3/IeJICHUU.

HccnenoBanue AeCTBUS DJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY .
12



17. OnbITEL, JIE€MOHCTPUPYIOIIKME 3aBHCHUMOCTh CHJIBI  B3aWMOJEHCTBUS
KATyIIKd C TOKOM M MAarHWTa OT CHJIbI TOKA W HANpaBJICHUS TOKa B
KaTyLIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHue 1 U3y4eHHe padOThl AIEKTPOABUTATEIS.

20. U3mepenue KIIJI anmekTpoaBUraTesibHOM yCTaHOBKH.

21. OnBITEI IO MCCIIEIOBAHUIO SIBIICHUS DJJEKTPOMArHUTHONW HMHIYKIIHH:
VCCJIEIOBAHNE W3MEHECHHM 3HAYEHUS W HAINPABICHUA WHIYKIIMOHHOIO

TOKa.
9 KVIACC

Pa3znena 8. Mexannueckue siBJeHHUS.

Mexannueckoe nBwxkeHHE. MarepruanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHMYECKOTO JABWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBrkeHue. HepaBHoMmepHOe npsiMmonMHENHOE ABMKEeHUE. CpelHssl 1 MTHOBEHHAs
CKOpOCTH TeJia IIPU HEPABHOMEPHOM JIBUKECHUMU.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHEHOe JBrkeHue. (CBoOojHOE
nagenue. OnwiThl ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuHenHas u yriioBast CKOpOCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

ITepBeiit 3ak0H HeroTrona. Bropoi 3axkoH Herorona. Tperuii 3akon HeroToHa.
[IpuHIMIT CyNIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, APYTHUE BUJIBI TPEHUS.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOKpyr Connua. IlepBas kocmuyeckasi CKOpPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHoBecue maTepuanbHOM TOUkKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. L{eHTp TsxecTH.

Nmnynec tena. Mi3menenue mmmyiibca. UMmynibe CUiibl. 3aKOH COXPaHEHUS
MMIyJibCa. PeakTUBHOE NBUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b 2HEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOIHIATOrO HaJl
MMOBEPXHOCTHIO 3eMIH. [loTeHIIManbpHas SHEprus CxKaTou NnpykuHbl. Knnetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW AHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGnroneHune MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tl

OTCYETA.

13
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10.
11.
12.
13.
14.
15.
16.

CpaBHeHue TyTedl W TPaeKTOpUW ABUKEHHS OJHOTO M TOrO XK€ Tesa
OTHOCHUTEJILHO Pa3HbIX TEJl OTCYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKEHHUS.
HccnenoBanue Mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue ABUKEHUSI Tella M0 OKPYKHOCTH.

HaOnronenne MexaHu4eCcKuX sIBICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM U  YCKOPEHHOM JIBWKCHUU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.

3aBUCUMOCTh YCKOPEHMSI Tejla OT MAacChl T€JIa U JICMCTBYIOIIECH HA HETO
CHUIBI.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

MN3MeHeHune Beca Tena Npu YyCKOPEHHOM JIBUKEHUM.

ITepenava uMiyJibca Ipu B3aUMOICHCTBUU TEIL.

[IpeobpazoBanus SHEPTUM MPU B3aUMOJICUCTBUU TEJ.

CoxpaHeHre UMITYJIbCca MPU HEYTIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabGmronenne peakTUBHOTO JBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM TTPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JajJbHEWILEr0 PaBHOMEPHOTO
JBHDKCHUS IIAPUKA WIIH TEIIEKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUS Opycka WU JABUKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHHU IIPU PABHOYCKOPECHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TrHUIOTE3BI: €CIU TPU PABHOYCKOPEHHOM JBMIXKEHHH 0€3
HayaJbHOM CKOPOCTH IyTH OTHOCSITCA KakK psifi HEYETHBIX YHUCEI, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenre pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU30HTAILHON MOBEPXHOCTH.
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10. Onpenenenrie padOThl CWIBl YINPYrOCTH TIpU MOABEME Tpy3a C
UCITOJIb30BAHUEM HEIOABUKHOTO U MOJABUKHOTO OJIOKOB.

11. I3y4yeHue 3aKk0Ha COXPAHEHUSI SHEPTUU.

Pa3znen 9. Mexannueckune KoJie0aHus M BOJIHBI.

KonebatenbHoe aBmxenrne. OCHOBHBIE XapaKTEPUCTHKHU KOJIEOaHUIt: TIepro,
4acToTa, aMIUINTy1a. MaremMaTnyecKuil U NpYyKUHHBIM MasATHUKH. [IpeBpanienue
HHEPTUU MPH KOJIeOATEIHLHOM JIBHIKCHHH.

3aryxatomue  koneOanus.  BwiHyxkaeHnole — kojebanus.  Pe3oHanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHWYECKUX BOJH. IIpomonbHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHpa3Byk u
yJIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmronenue kojieOaHMM TEJT MOJX JEHUCTBUEM CHUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
PacnipocTpaneHne npo10bHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
Habnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUYECKHI pE30HAHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KojeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.

2. OmpepneneHuie 4acTOThl U IEPHOJA KOIeOaHUH MPYKUHHOTO MAATHHKA.

3. HccnenoBaHue 3aBUCMMOCTH MepHoJia KOJIeOaHUM MMOABEIIEHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEpUOIA KOeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOIO K
HUTHU, OT MACCHI Ipy3a.

6. OmbITBI, JEMOHCTPUPYIOIIUE  3aBUCHUMOCTb  Mepuoja  KoJeOaHwuit
MPY>KMHHOTO MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJeHUSI.

Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

o v oA W
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OnexkTpomMarHuTHas npupoaa csera. CkopocTh cBeTa. BoNHOBBIE CBOWCTBa
CBETa.

Hemoncmpauyuu.

1. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopnvie pabomul u onvimol.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

tenedoHa.

Pa3gen 11. CBeToBbI€ AIBJIEHHUS.

JlyueBas  momenr  cBera.  HMcrounmkm — ceera.  [IpsamosmHenHOe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH npeslomyieHUs cBera. [lomHoe BHyTpeHHeEe
OTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

Jlunza. Xom gnydeir B usmH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHUKpPOCKOIIa M Tejeckomna. I'Jla3 kak onTudeckas cucrema. biaum3opykocTs M
JAITbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HpetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jlucnepcust cBeTa.

Hemoncmpauuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyyenue n300paxeHuil B MIIOCKOM, BOTHYTOM U BBIYKJIOM 3€pKaJlax.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xox ydeit B coOuparoriei JIMH3e.

XO0J ny4der B pacCEenBAIOIIECH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JTUH3.

[TpuHiun aeictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Moaens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lonyuyenue 6e0ro cBETa MPH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKeHUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. W3ydeHue xapakTepUCTHK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yrija MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia
NaJIeHUs] Ha TPAHULIE «BO3TYX—CTEKIIOM.
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4. Ilomydyenue n3o6paxxeHuil ¢ TOMOIIbIO COOMPAIOIIEH JIUH3BI.
Omnpenenenne (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIBI COOMparomei
JIVH3BI.

6. OIMBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OMBITBI MO BOCTPHUSTHIO LIBETA MPEAMETOB IMPH UX HAOIIOACHUM uepe3
I[BETOBBIC (PUIIBTPHI.

Pa3znen 12. KBanroBble ABJI€HHUS.

OmnwiTel Pe3epdopna u mianerapHass Mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NoriomeHne cBera aroMoM. KBaHThl. JIMHeETUaThle CEKTPHI.

PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. HyxionHas wmopens aromHoro sxpa. Msoromsl.  PannoakTuBHBIE
npeBpaiieHus. [lepron momypacmnana aTOMHBIX SIIAEP.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHHUs 3apsAJOBOTO M MACCOBOIO YHCEIL.
OHeprusi CBsI3M aTOMHBIX saep. CBs3p Macchl M dHepruu. Peakuum cuHTe3a u
nenenus anep. ctounuku sneprun CoHIA U 3BE3.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUU HaA JKUBBIE
OpraHU3MBl.

Hemoncmpauuu.

1. CHexTpsl U3IIy4eHHUs U HOTJIOLIEHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. ChekTp Boaopoa.

4. Habmonenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUEHUN.

6. Perucrpanus uznydeHusi NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaOmroneHue CIIOMHBIX U IMHENYAThIX CLIEKTPOB U3TyUYEHUSI.

2. HccnenoBanue TPEKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001IAOIMH MOAYIb.

[ToBTOpHUTENHEHO-00001AI0IINI MOTYJIb MIPEIHA3HAYEH JJIsl CUCTEMAaTHU3alun
U 0000IIeHHS  TPEIMETHOTO  COACp)KAaHWA U OMbITa  JICSITEIBHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PM3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy Mo ¢u3uke I 00ydyaromuxcs,
BBIOpABIIMX ATOT YUEOHBII peAMET.

[Ipu M3y4eHUN HAHHOTO MOJIYJIA PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUJBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METANpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToB  00yueHus, GopMHUpyeTCs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIIEIOBAHUS
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SBIICHUN TPHUPOABI U TEXHHUKHU, OBJIAJECHHUE YMEHUAMH OOBICHATH (PU3HUECKUE
SBJICHHS, TPUMEHSAS TOJYyYECHHbIE 3HAHUWSA, pelaTh 3aJayd, B TOM YHCIIE
KaueCTBEHHBIE U KCIIEPUMEHTAIIbHBIE.
[TpyHIMIIHATBHO NEATEIbHOCTHBIM XapaKTep JaHHOTO pas3fiesia pealu3yercs
32 CYET TOro, 4YTO OOy4YaroIIMecs BBIIOIHIIOT 3aJaHus, B KOTOPBIX UM
IIpeIaraeTcs:
Ha OCHOBE IIOJyYEHHBIX 3HAHUU pacrno3HaBaTb M HAYYHO OOBSACHATH
¢uznyeckue SBICHUS B OKPY KAIOLIEH IPUPOE U TOBCEIHEBHOM KU3HH;
UCIIOJIb30BaTh HAy4YHbIE METO/Ibl UCCIEN0OBaHMS (PU3UUECKUX SBJICHUH, B TOM
YyuCIie 7151 IPOBEPKU TMITOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH Hay4yHbIe OCHOBBI HAmOOJee BaXKHBIX JOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
DHEPIrUM Ha OCHOBE 3aKOHA IIPEBPAILECHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUJOB
HHEPTUU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

Nzyuenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yIbTaToB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs

y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
(bu3ruecKol HayKu;

- IIEHHOCTHOE OTHOIIICHHUE K JOCTHKEHUSAM POCCUUCKUX YUEHBIX-(DUZUKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYX JIEHUN OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUHN
busuKy;

- OCO3HaHWE BAXHOCTH MOPAIBHO-3TUYECKUX IMPUHIUIIOB B JEATEIBHOCTH
YYE€HOrO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPUATHE ACTETHUECKUX KayecTB (PU3NYECKON HayKu: €€ TapMOHUYHOTO
IIOCTPOEHHUSI, CTPOTOCTHU, TOUHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAaHME IIEHHOCTH (U3NYECKOM HayKHM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXKHEMIIEH COCTABIIAIOLLICH
KYJBTYPBIL;

- pa3BUTHE HAYYHOU JIIOOO3HATEILHOCTH, MHTEpeca K HCCIeI0BATEIbCKOM
NEATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  JIMOLUMOHAJIBHOIO
0J1aromoJIy4us:

- OCO3HaHHE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl OE30MacHOro IMOBEAEHUS Ha
TpaHCIOPTE, Ha JI0pOrax, C AJIEKTPHUUYECKHUM U TEIJIOBBIM 00OPYJIOBaHHWEM B
JIOMalTHUX YCIIOBHUSIX;

- chOpMHUPOBAHHOCTh HaBBbIKAa pedJIeKCHUU, TMPU3HAHKE CBOETO IpaBa Ha
OIMMUOKY ¥ TAKOTO ke MpaBa y APYyroro 4eJoBeKa;

6) TPy10BOIr0 BOCIIMTAHMS:

- aKTMBHOE y4YacTHE B pPEIICHUM MPAKTUUYECKUX 3a1ad (B paMKax CEMbH,
oOpa3oBaTeNnpHON  OpraHM3allui, TOopoja, Kpas) TEXHOJOTUYECKOH W
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COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUIM;

e - UHTEPEC K MPAKTHUYECKOMY M3YUYEHUIO TPOQeCChid, CBA3aHHBIX C (PU3UKOIA;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpHUCHTAIMS HA TPUMEHECHHE (DU3WYECKUX 3HAHWMA JJIS PEUICHUs 3aaad B
o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OLEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY>KAIOIIEH CPeIbl;

e - OCO3HaHHME TJI00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer HX

pelIeHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJOBHUSAAM COLMAJBLHOM U NPUPOIHOU
cpeasbl:

e - TIOTPEOHOCTh BO B3aWMOJICUCTBUM TIPH BBIMOJHEHUH WCCICIOBAaHUN U
POECKTOB (M3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
ApYyTrux,

e - TIOBBIICHHE YPOBHA CBOEH KOMIIETCHTHOCTH YEpE3 IMPAKTUUECKYIO
JIEATEIILHOCTD;

e - IOTPeOHOCTH B (POPMHUPOBAHMHU HOBBIX 3HAHUMU, B TOM 4Hncie GopMyIupoBaTh
UJIeH, TIOHATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

e - OCO3HaHHE Je(PUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JaCcTH
bu3uKu;

e - IUIAHUPOBAHUE CBOETO Pa3BUTHSA B NPHUOOPETCHHH HOBBIX (HU3UICCKHUX
3HAHUM;

e - CTPEMJICHHE aHAJIM3UPOBATh M BBISBIISITH B3aUMOCBSI3H IIPUPO/IbI, 00IIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCJIEICTBUI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbTaTe OCBOECHHsS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pazoBanus y o0yyatoierocsi OyayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCATbHBIC YUCOHbBIE NCHCTBUS,
KOMMYHUKATHBHBIE  yHUBEpPCAJIbHBIC  Y4eOHBbIC  JICHCTBUS,  PETYJSTUBHbBIC
YHUBEpCAIbHBIC YUCOHbIC TCUCTBUS.

Ilo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble JJornueckue aAelcTBUA:
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BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC NPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBCHHBIM MPHU3HAK KJIaCCH(PUKAIINKA, OCHOBAHHMS IS
0000IIIEHNS U CpaBHEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH W IMTPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIINUXCS K (PH3NIECKUM SIBICHUSIM;
BBISIBIIATh IIPHUYUHHO-CJICJCTBCHHBIC CBS3U IPU H3YYCHHH (PH3NUCCKUX
SIBJICHHH M TIPOIIECCOB, JieiaTh BBIBOJBI C MCIOJIb30BAHUEM JICTyKTHBHBIX
Y MHIYKTUBHBIX YMO3aKIIIOUCHHM, BBIJIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3UYECKUX BEINYHH;

CaMOCTOATEIILHO BBIOMPATh CHOCOO pernieHus y4eOHOW (u3nIecKon
3a71aun (CpaBHCHHE HECKOJIBKHUX BApHWaHTOB PEIICHUS, BHIOOp HambOoJjee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT O3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABJICHHOMY TUIaHY OMBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICIOBAHUS WU IKCTIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 0OOOIIEHNS U BBIBOJIBI 110 pe3yJbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSX U KOHTEKCTaX.

Pabora c nunpopmanueii:

IPUMEHSATH Pa3JIU4YHbIE METO/bI, NHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUIOB U (POPM IpeICTaBICHMS;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJbHYIO (OpMy MpeacTaBlICHUS
uHpoOpMalMM W WUIIOCTPUPOBATh pellaeMble 3aJaud  HECIIONKHBIMU
CXeMaMmH, IrarpaMmmamMu, HHOU rpa@uKoi 1 uX KOMOMHALUSAMH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XO7Ie OOCYXIEeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPaTOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIIECTBY 00CYKIAEMOU TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJadyd W TOJJICpPIKaHHE
O1arokeIaTeIbHOCTH OOIICHUS;
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COMOCTABJISITh CBOU CYXIEHUS C CYXICHUSIMH JPYTUX YYaCTHUKOB
auanora, OOHapyKUBATh Pa3IMIUE M CXOACTBO ITO3HIIHI;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPEJICTABISATh PE3YIbTAThl BBIIOJHEHHOTO (PU3NYECKOTO OMbITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHIUBUYyaIbHOM paboThl MpU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBAThH JEHCTBUS
no e€ JMOCTIKEHHUIO: paclpefensiaTh poiH, OoOCYXKIaTh MPOLECCHl U
pe3ynbTaThl COBMECTHOM pabOoThI, 000011aTh MHCHHSI HECKOJIBKUX JIFOICH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa 1o
CBOEMY HAIIPAaBICHUI0 WU KOOPJAWHUPYS CBOHU JIEUCTBUA C JIPyTHUMHU
YjieHaMU KOMaH/Ibl;

OIICHMBATh KAa4€CTBO CBOETO BKJIAJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYIUPOBAHHBIM YUaCTHUKAMH B3aUMOCHCTBUS.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaAJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CHUTYaIUSIX, TPEOYIOMNX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYyaTbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpynmon);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

J1aBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENBCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LIEJIA U YCIOBUSM;
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CTaBUTh c€0s HA MECTO JAPYroro 4ejloBeKa B XOJE CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYIrOro;
MPU3HABATh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a/a4 UIH
B YTBEPXKJICHUSX HA HAYUYHBIE TEMbI U TAKOE K€ MPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATDBI

K xonIy 00ydeHus B 7 KJacce MpeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

UCIIOJIb30BaTh  MOHATHUS:  (PU3WYECKHUE W  XUMHYECKHE  SBJICHUS,
HaOJI0ICHUE, SKCIEPUMEHT, MOJIeNb, TUIIOTE3a, CAUHUIBI (DU3UYECKUX
BEJIMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUSI BelllecTBa (TBEPAOE,
KUJKOE, Ta3000pa3HOE), MEXaHMYECKOE [JIBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TMPSIMOJIMHEWHOE), TPAaCKTOpHUs, PaBHOACUCTBYIOIIAS
cwia,  gedopmanus  (ympyras, — IUIacTUYeCKasl),  HEBECOMOCT,
COOOIIAIOIINECS COCYbL;

paznuuath sBieHus (auddy3us, TEMIOBOE JBUKEHUE YaCTUI] BEIIECTBA,
paBHOMEPHOE  JIBIDKCHHE, HEPaBHOMEpPHOE  JBWIXKEHHUE, HWHEpLHUS,
B3aMMOJICHCTBUE TEJ, PABHOBECUE TBEPJIBIX TEN C 3aKPEIUVIEHHON OCBIO
BpallleHus, TMeperaya JaBJICHUS TBEPABIMU TeEJIaMH, >KUIKOCTAMH H
razamu, arMoc(epHoe [aBjieHUE, IUIaBaHUE TeJ, IpEeBpalleHUs
MEXaHUYECKON JHEPTUH) MO OMUCAHUI0 MX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;
pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MUECKUX  SIBIICHUN B
OKpYXalolleM MHpe, B TOM uuciie (U3UYECKUE SIBIICHUS B MPUPOJIE:
MPUMEPHI IBMKCHHUS C Pa3TUYHBIMH CKOPOCTSIMH B JKUBOW W HEKHBOU
npupoje, ACUCTBHE CHJIBI TPEHUS B TIPUPOAC W TEXHUKE, BIHSHHC
aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpraHu3M, IJaBaHUE PbIO, phIuard B
TeJIe YeJOBeKa, MPU ATOM NMEPEBOAUTH MPAKTUUYECKYIO 33/lauy B yueOHYIO,
BBIJICNISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHM;
OMUCHIBATh U3yYCHHBIC CBOMCTBA TEJI U (PU3MYECKUE SIBJICHUS, UCTOJIb3YS
¢dbuznyeckre BEJIMYMHBI (Macca, 00BbEM, IJIOTHOCTH BEIIECTBA, BpEMS,
MyTh, CKOPOCTh, CPEAHSSI CKOPOCTh, CUJIAa YIIPYTOCTH, CHJIA TSAXKECTH, BEC
Tela, Cuja TpPEeHUs, AaBliecHHWe (TBEPAOTrO Teia, >KUJIKOCTH, Tas3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHMYeCKas padoTa, MOUIHOCTh, IJICYO CHIIBI,
MOMEHT CHWJIbL, KO3(P(UIIMEHT TMOJE3HOr0 JCHCTBHS MEXaHHU3MOB,
KHHETHYCCKass W TOTCHIMAJIbHAS SHEPTHs), MPU OINHUCAHWHM TPABUIBHO
TpakTOBaTh  (PU3MUYECKHH  CMBICT  HMCIOJIb3YeMBIX  BEIMYUH, UX
0003HaueHUs W €IUHUIBI (PU3MUECKHX BEJIUYHH, HAXOIUTh (OPMYJIBI,
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CBSI3BIBAIONTUE JAHHYIO (PU3UYECKYIO BEIUYHMHY C JAPYTHUMH BEJIMYHMHAMM,
CTPOUTH TPpaPUKK N3YUCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl TIpaBujia CIOXKEHHUs Cuil (BAOJIb OAHOW mpsMoi), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, mpaBUJIO paBHOBecHUs pbrdyara (0joka),
«30JI0TO€ TPAaBWIO» MEXAHUKH, 3aKOH COXPAHEHHUS MEXaHUYECKOU
OHEPruM, NpPU HTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHA H
3alIMChIBATh €70 MATEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATH (PU3UYECKHUE SIBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
M B KOHTEKCTE€ CHTyallud MPAKTUKOOPUEHTHUPOBAHHOIO XapakKTepa:
BBISIBJISITh TIPUUMHHO-CJICJICTBEHHBIC CBSI3U, CTPOUTH OObsicHeHHEe u3 12
JIOTUYECKUX II1aroB ¢ OMopoil Ha 1-2 M3y4eHHBIX CBOWCTBA (PU3MUYECKUX
SBJICHUM, PU3NYECKUX 3aKOHA UJIN 3aKOHOMEPHOCTH;

peumate pacy€THble 3amadud B 1—2 JEWCTBUS, HCIONB3Yys 3aKOHBI H
dbopMmyJibl, CBA3BIBAIOIINE (PU3MUECKHME BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCJIOBUS 3a/1a4d 3alIUChIBATh KPATKOE YCIOBUE, MOACTABIATh (PU3HUECKUE
BENTUYUHBI B (DOPMYJIBI M TMPOBOJUTH PACUYEThl, HAXOJIUTh CIPABOYHBIC
JTaHHBIE, HEOOXOUMBIE JJI PEIICHUs 3a/1ay, OIICHUBATh PEATUCTHYHOCTh
MOJTY4YE€HHOU (PU3UUECKOI BETUYUHBI;

pacro3HaBath MpoOOJEMbl, KOTOPhIE MOXHO PEIIUTh MpPU TOMOIIH
(bu3HMYEeCKUX METOJIOB, B OITMCAHUH UCCIIEIOBAHUS BBIJICISATH IPOBEPIEMOE
npeanosjoxkenue  (TUMOTe3y),  pa3idyaTh W UHTEPIPETUPOBATH
MOJIYYCHHBI pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJE OIbITa, JENaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;

MPOBOAUTL OMNBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WU
buznuecKux CBOMCTB Tel: dbopMyIrpoBaTh IPOBEPSIEMBIE
MPEANOJIOKEHUs, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHMS,
3aMUChIBATh XOJ OMbITA U (POPMYITUPOBATH BHIBO/IBI;

BBITIOJIHATh MPSIMBbIE M3MEPEHUS] PACCTOSIHUS, BPEMEHH, MaCChl Tela,
o0béMa, CHJBI W TeMIepaTypbl C HCIOJH30BAHUEM AHAJIOTOBBIX U
U(POBBIX TMPUOOPOB, 3aAMUCHIBATH IIOKa3aHUS MPUOOPOB C YUETOM
3aJlaHHOM a0COIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
JIPYyrod ¢ HCMOJb30BAHUEM TPSMBIX H3MEPEHHUHN (3aBUCUMOCTU IyTH
PaBHOMEPHO JABWXKYILETOCS Tejla OT BPEMEHU JBHKEHHUSI Teja, CHJIbI
TPEHUS CKOJIBKEHHS OT Beca Teja, KadecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIbI TPEHHS OT IUIOIIAIA COIPUKOCHOBEHUS TEII, CUJIbI
YIOPYTrOCTH OT YJJMHEHUsI TPY>KUHBI, BHITAJIKUBAIONIEH CHIIBI OT 00BhEMa
IIOrPYKEHHOM YacTU Tejla U OT IJIOTHOCTH XUAKOCTH, €€ HE3aBUCUMOCTHU
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OT TUIOTHOCTH Te€Ja, OT INIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJIO, YCIOBUI
TUTAaBaHMsSI TEJl, YCJIOBHMI paBHOBECHsS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM  y4eOHOrOo MCCIEAOBaHUsA, coOuUpaTb YCTaHOBKY U
BBIIOJHATh WU3MEPEHUs, Cienysl MPENJIOKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yNbTaThl TMOTYYCHHOH 3aBHCHUMOCTH (DM3MUYECKUX BEJIHYMH B BHUJEC
NPEJIOKEHHBIX TaONuIl U TpaduKOB, AENaTh BBIBOJBI MO pe3yibTaTaM
UCCIIEJOBaHMSI;
IPOBOJNTHh KOCBEHHBbIE H3MEpPEHMs] (PU3MUECKUX BEIUYUH (IJIOTHOCTH
BEIIECTBA JKUAKOCTU M TBEPAOrO Tela, CUIA TPEHUSI CKOJIBXKEHUS,
JaBJICHHE  BO3/AyXa, BBITAIKUBAIOUIAs CWiIa, JCHCTByIOmas  Ha
NOTPYXEHHOE B KHUAKOCTh TeNO, KOI()(PHUIIMEHT TMONe3HOro AeWCTBUSA
IOPOCTBIX MEXAHU3MOB), CIEAys NPEUIOKEHHOW HWHCTPYKUUU: TIpU
BBIMIOJITHEHUM H3MEpPEHUIl coOMpaTh 3KCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBIUUCIISTH 3HAUCHNE UCKOMOW BETTUYHHBI;
coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000py10BaHUEM;
yKa3bIBaTh NPUHLUIBI JAEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOWUCTB:
BECBl, TEPMOMETp, JIWHAMOMETD, COOOIIAIONIECS COCY/bI, OapoMeTp,
phIYar, MOJBWKHBINA U HETIOJBMKHBIN OJIOK, HAKIIOHHAS TTOCKOCTB;
XapaKTepU30BaTh TMPUHIMUMBI JCUCTBUS HM3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
HNOJIUIMIHUKY, YCTPOWCTBO BOJAOIPOBOAA, TUIAPABIMYECKUN Ipecc,
MaHOMETp, BBICOTOMEp, NOPIIHEBON HACOC, ApEOMETP), UCIOIb3Ys 3HAHUS
O CBOMCTBaxX (PU3NYECKHUX SBJICHUA MU HEOOXOAUMBbIE (PU3UUECKUE 3aAKOHBI
Y 3aKOHOMEPHOCTH;
OPUBOJUTH  MpUMEpbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
PAKTUYECKOIO HCIOJIb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 11 oOecriedeHus: 6€30MacHOCTU TP OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3[0POBbS U COOIIOACHUS
HOPM DKOJIOTUYECKOTO TOBEICHHSI B OKPY>KaIOIIEH cpeie;
OCYIIECTBISATh OTOOp HCTOYHUKOB uHH(popmauuu B VIHTepHEeTe B
COOTBETCTBHUHM C 3aJaHHBIM IIOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HaHUW © TYTEM CpPaBHEHUS Pa3MYHBIX HCTOYHUKOB BBIJCIATH
uHPOpMAIIMIO, KOTOpas SBISIETCS MPOTHBOPEYMBONW WM MOXKET OBITH
HEJ0CTOBEPHOM;
UCIIOJIb30BaTh MPH BBIMOJIHEHUH YUYEOHBIX 3aJlaHUl HAyYHO-TIOMYJISPHYIO
JUTEepaTypy  (PU3MYECKOTO COAEpXaHHs, CIPAaBOYHbIE MaTepHabI,
pecypcsl cetu MHTEepHET, BIageTh NpuéMamMu KOHCTICKTUPOBAHUSI TEKCTa,
npeoOpa3zoBaHusg UHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MHUCHbMEHHBIE W YCTHBIE COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMaAIUU (HU3HUECKOTO COJEPKaHUsA, B TOM
yyciae MyOJUYHO JeNaTh KpaTKUe COOOLIEHHsSI O pe3yjbTaTax IMPOEKTOB
WIM Y4YEOHBIX MCCIEJIOBaHUM, HpPU H3TOM TIPaMOTHO HCIOJIb30BAThH
U3YYCHHBI TOHATUHHBIM ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUJICHUE NTPE3CHTALINEH;

IOPU BBINOJHEHUM YYE€OHBIX MPOEKTOB M HCCIEIOBAaHUM paclpenenarhb
00513aHHOCTH B TpPYIIIE B COOTBETCTBUHM C IIOCTaBICHHBIMHM 3aJa4aMH,
CIICIUTHh 34 BBIIIOJIHCHHEM IUIAHA JEWCTBUM, aJCKBAaTHO OLICHUBATH
COOCTBEHHBII  BKJIQJ] B  JEATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBASI MHEHHUE OKPYKAIOIIUX.

K konIy o0yueHus B 8 kiacce rnpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

WCIIOJIB30BaTh MOHSATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAIUINUECKUE U
aMmopdHbIe TeNa, HACHIIICHHBIH W HEHACBIIMICHHBIM mMap, BIAKHOCTh
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS SHEpPrusi, TEIUJIOBOM JIBUraTelb,
AJIEMEHTAPHBIN 3JIEKTPUUYECKUIN 3apsil, FIECKTPUUIECKOE MOJIE€, MPOBOIHUKHI
U TUDJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MAaTHUTHOE TOJIE;
paznuyath ABJICHUS (TEIUIOBOE pacUIMpEeHHE M CXKaTHhe, TeIionepeaaya,
TEIUIOBOE paBHOBECHE, CMayuMBaHWE, KAlWIISAPHBIC SIBIICHUS, UCIIapEHUE,
KOHJICHCAITUs, TUIABJICHUE, KpHUCTa/UIM3anus (OTBEpJeBaHHUE), KHIICHUE,
Terionepeaaya (TEnI0nmpPOBOHOCTb, KOHBEKIIHUS, H3JIyYeHHUe),
AJIEKTpHU3AIUs TeJ, B3aUMOJICUCTBUE 3apsIOB, JACUCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHUE, B3aUMOJICHCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJISl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAs WHIYKITUS)
10 ONHUCAHMI0O UX XaPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOIIUX AaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBJICHUM B
OKpY’)KalollleM MHUpe, B TOM 4ucie (U3UYECKUE SIBIICHHS B MPUPOJE:
MOBEPXHOCTHOE HATSHKCHUE U KaNWULSIPHBIE SBJICHUS B IPHUPOJE,
KpUCTaJUIbl B mOpupone, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPUUECKUE
sBJIeHUSI B atMocdepe, dJIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nmoie 3emun, Jpedd IMoI0COB, PO MAarHUTHOTO TOJS IS KU3HH Ha
3emiie, MOJISIPHOE CHUSIHUE, IPU ATOM MEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
y4eOHYI0, BBIJCISTH CYIIECTBEHHBIE CBOMCTBA (TpU3HAKK) (DUIUIECKUX
SIBIICHU;
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OTKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUECKHUE SIBICHUSA, UCTIOIB3YS
¢duznyeckre BeIMUMHBI (TeMIepaTypa, BHYTPEHHSS YHEPTHsl, KOJTUIECTBO
TEIUIOTHI, YJENbHAas TEINIOEMKOCTh BEIIECTBA, YACIbHAs TEIUIOTA
IUIABJICHUS, YJIelbHAsl TEIJIOTa IapooOpa3oBaHus, YJelbHAs TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TMONEe3HOro JCHCTBUS TEIJIOBOM
MAIllMHbI, OTHOCUTEIBHAs BIAXHOCTHh BO31yXad, JJICKTPUYECKHMU 3apsn,
CHJIA TOKA, JJIEKTPUYECKOE HAIPSIKEHUE, COIPOTHUBIICHHE IIPOBOJHUKA,
YAEIbHOE  CONPOTHUBIIEHWE  BellecTBa, paboTa W MOIIHOCTb
AIIEKTPUYECKOTO  TOKa), TpU ONHCAHUM MpPaBWIBHO  TPAKTOBATH
(bu3MYECKU CMBICT MCIOJIb3YEMbIX BEITUYMH, 0003HAYEHUS U EIMHHIIBI
bu3nyecKuX BENUYUH, HAXOIUTh (OPMYJBI, CBS3BIBAIOIINE JIAHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYTUMHU BEJIUYMHAMU, CTPOUTH TIpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJEKYIAPHO-KHHETHYECKOW TEOPHUH
CTPOEHHS BEIlEeCTBA, MPUHLHUII CYNEPHO3UIMU NoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma JJis yJacTKa LEenu, 3aKOH
JIxoyna—JleHna, 3akOH COXpaHEHMs JHEPIUM, IIpU OTOM JaBaTh
CJIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3allUCBhIBATh €r0 MaTEMaTHYECKOE
BBIPAXKEHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YMCIE U B
KOHTEKCTE CHUTyalud INPaKTUKOOPHUEHTHPOBAHHOIO XApPaKTepa: BBIABIATH
IPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JIOTHYecKux
1aroB ¢ Omnopod Ha 1—2 W3y4YEeHHBIX CBOWMCTBA (PUBMUECKHUX SIBICHHIA,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;
pemiath pacy€THbIE 3aJadyd B 2—3 JEHCTBHS, MCIHOJb3Yys 3aKOHBI U
dopMyIibl, CBs3bIBarOLME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHan3a
YCIOBUSL 3a/la4yd 3alMCBHIBATh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX I pElIeHHs 3aJauyd, BBIOMpATh 3aKOHBI U  (POPMYIIHI,
HEoOXoauMble UIsl €€ pelieHus, MPOBOAUTh Pacy€Thl U CpPaBHUBATH
MOJIly4YE€HHOE 3HaUYeHUE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JIaHHBIMH;
pacrno3HaBaTh MpoOJEeMbl, KOTOpPbIE MOXXHO PEIIUTh MpPU OMOIIU
(GU3MYECKUX METOOB, HCIOJb3ysl OMHCAHUE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  MPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh MOpPSJIKA
IIPOBEJCHUSI UCCIIE0OBAHUs, 1€J1aTh BBIBOIBI;
OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUH WK
bu3znyecKux CBOWCTB TeN (KaMWJUISIPHBIC SIBICHUS, 3aBUCUMOCTD JaBJICHUS
BO3/yXa OT €ro 00b€Ma, TeMIepaTypbl, CKOPOCTH IPOLIECCA OCThIBAHUS U
HarpeBaHWsl MpPU MU3IYyYEHUH OT LBETa H3Iydaromien (MOrJIONIaroIei)
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MOBEPXHOCTH, CKOPOCTh MCHAPEHHUsI BOJABI OT TEMIIEPATypPbl >KUIKOCTH U
Iom@aau €€ TMOBEPXHOCTH, JJIEKTPHU3alMsl Tl W B3aUMOJICHCTBHUE
JIIEKTPUYECKUX 3apsioB, B3aUMOACUCTBUE IIOCTOSIHHBIX MAarHUTOB,
BU3YyaJIM3alMsl MarHUTHBIX TMOJE€H IOCTOSHHBIX MAarHUTOB, JEHCTBUS
MarHUTHOTO TOJS Ha MPOBOAHHMK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTAa,
CBOMCTBA DJEKTPOJBUTATENSI IMOCTOSHHOTO TOKa): (OpPMYJIUPOBATH
IpOBEPsIEMbIE MPEATIONOKEHHS], COOMPATh YCTAHOBKY U3 IPEUIOKEHHOTO
000py10BaHus, ONUCHIBATh XOJI OTbITa U (POPMYJIMPOBATH BHIBOBI;
BBIIIOJIHATh  NpSIMBIE  W3MEPEHUS  TEMIIEpaTypbl,  OTHOCHUTEIbHOU
BJIQXHOCTH BO3JyXa, CHJIbl TOKA, HANpPSOKEHUS C HCHOJb30BAHHEM
aHAJIOTOBBIX MPUOOPOB M JATUYMKOB (DU3MUECKUX BEJIUYUH, CPAaBHUBATH
pe3yNbTaThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHOM MOrPEUTHOCTH;
IPOBOJUTDH MCCIIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3MUECKON BEIMUYUHBI OT
Ipyrol C HCHOJB30BAaHMEM TMPSAMBIX H3MEpPEHUl  (3aBUCUMOCTH
CONMPOTHUBJIEHUS! TPOBOJHUKA OT €ro JUIMHBI, IUIOMAJAN IOMEPEYHOro
CEUEHHMS U YACIIBHOIO COIPOTHUBIICHHS BEIECTBA MPOBOJIHMKA, CUJIbI TOKA,
UAYLUIEr0 4epe3 MPOBOJAHMUK, OT HaNpsHKEHUS Ha  MPOBOJHUKE,
UCCIIEJOBAaHUE TIOCJIEIOBAaTEIbBHOTO UM  NAapajuIeIbHOTO  COEAMHEHUN
IIPOBOJHUKOB): IJJAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY H
BBITIOJHATh M3MEpPEHUs, CJlenysl MPEeAoKEHHOMY IUIaHy, (UKCHPOBATH
pe3ysbTarhl NOJYYEHHOW 3aBUCMMOCTH B BHJAE TaOJIUIl U TpadUKOB,
JIeJ1aTh BBIBOJIBI 110 pe3yJIbTaTaM MCCIIEIOBAHMS;
IPOBOAUTh KOCBEHHBIE HU3MEpPEHHUs (PU3NUYECKUX BeIUYMH (yZelibHas
TEMJIOEMKOCTh  BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, pabdoTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IJIAHUPOBATH M3MEPEHUs, COOUpaTh
HKCIEPUMEHTAIbHYIO YCTaHOBKY, CJeNysl MPEAO)KEHHOU MHCTPYKLUH, U
BBIUUCIISATH 3HAUCHNE BEJINUMHBI,
coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000opy10BaHUEM;
XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS M3YyYECHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHusi (B TOM YHUCIE:
CUCTEMa OTOIUIEHHUSI JIOMOB, TMIPOMETp, MapoBas TypOHHA, amIepMeTp,
BOJIbTMETP, CUETUMK OJIJIEKTPUUECKOW HHEPTUH, 3JIEKTPOOCBETUTEIbHBIC
pUOOPHI, HArpEeBATENIbHbBIE ANEKTPONPUOOPHI (IPUMEPDI), IEKTPUUECKHE
IPEIOXPAHUTEH, YJICKTPOMArHUT, 3IEKTPOABUTaTENb IIOCTOSIHHOTO TOKA),
UCIIOJNIB3YSl 3HAHMS O CBOWCTBax (hPM3MUECKUX SIBICHUN U HEOOXOIUMBIE
¢buznyeckrue 3aKOHOMEPHOCTH;
pacno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M M3MEPUTENIbHbIE
npuOoOpbl MO CXeMaM H CXEMAaTUYHBIM pHUCYHKaM  (KHIKOCTHBIN
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TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, JIBUTATEIh BHYTPEHHETO
CTOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTaBISATH CXEMBI JJICKTPUUCCKUX
IeNeil ¢ TOoCIe0BaTebHBIM 1 MapaJljIeIbHBIM COSTUHCHHEM 3JIEMEHTOB,
pasnuyas yclIoBHbIC 0003HAYCHHS SJIEMEHTOB DJISKTPUIECKUX IICTICH;
NPUBOAUTh  NpUMEpPHl  (HAXOauTh  WHGOPMAIIMI0O O  MpUMEpax)
MPAKTUYECKOTO HCIIOIh30BaHMs (U3MUECKUX 3HAHUN B TIOBCEIHEBHOM
KU3HU I oOecrieueHrst 6€30IacHOCTH MpU oOpalleHur ¢ npudopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3/I0POBbS U COOIIOICHUS
HOPM DKOJIOTUYECKOTO TMOBEJICHHSI B OKPY KaloIIeH cpeie;

OCYIIECTBJIATh TMOUCK WHpOpManuu (U3UUECKOTO COJICpKAaHUS B
WNuTepHeTe, Ha OCHOBE HWMCIOIIMXCS 3HAHWK W TYyTEM CpPaBHCHUS
JIOTIOJTHUTEIBHBIX ~ MCTOYHUKOB  BBIACIATH HMHGPOPMAIUIO, KOTOpas
SBJIIETCS IPOTUBOPEUNBON MM MOXKET OBITH HEJIOCTOBEPHOM;
WCITOJIB30BATh MPHU BHITIOJTHCHUH YUEOHBIX 3aJaHUN HAYIHO-TTOMYJIIPHYIO
JUTEPATypy (U3MUECKOTO COJEp)KaHWs, CIPABOYHBIE MaTepHAIbI,
pecypchl cetu MIHTEpHET, BiIageTh MpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus UHPOPMAIIUU U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIC MHCHbMEHHBIE W KPATKUE YCTHBIE COOOIICHWS,
o006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
ComepKaHWsl, B TOM 4YHCIAE TMYOJIMYHO TIPEACTABIATh PE3YIbTAThI
MPOEKTHOM WJIM MCCIEIOBATEIBCKON NIEATETbHOCTH, MPU 3TOM T'PAMOTHO
UCIIOJIb30BaTh HW3YYEHHBIM TOHATHIHBIA anmapat Kypca (Qusukw,
COMPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINECH;

NPU  BBITIOJHEHUH YYEOHBIX TMPOCKTOB W HCCIEAOBAHUN (U3MUCCKUX
MPOIECCOB paclpeAesaTh OOS3aHHOCTH B TPYyNNE B COOTBETCTBUHU C
MOCTABJICHHBIMU 33/1a4aMH, CJICAUTh 32 BBHIMIOJHEHUEM IUIaHa JIEUCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIM BKJIAJl B
NeATEeTLHOCTh TPYIIIHI, BEICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE,
MIPOSIBIISISI TOTOBHOCTH pa3peniaTh KOHMIUKTHI.

K xonIy 00ydeHus B 9 kJacce npeaMETHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TMOHSATHUS: CUCTEMa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHUsI, OTHOCUTEIHLHOCTh MEXaHUYECKOTO JBIKECHUS, Jaedopmarius
(ynpyrasi, mjiactaueckas), TpPEHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TIEPETPY3KHU, IMEHTP THKECTH, aOCOJIOTHO TBEPIOE TEO,
IEHTP TSDKECTH TBEPJOTO Teyia, paBHOBECHE, MEXaHUYECKUE KOJIeOaHus u
BOJIHBI, 3BYK, HH(Pa3BYyK M YJIbTPa3BYK, AJICKTPOMATHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTb,
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CHEKTPBI UCIYCKaHUS W TOTJIOMEeHus, ab(a, 6eTa- u raMMa-u3IydeHus,
W30TOIIbI, SiZIEpHAsl SHEPTETHKA,
paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEWHOE
JBIKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUXKEHHE, CBOOOJIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTHU, B3aUMOJICHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOATeIbHOE IBUKECHHE (3aTyXarollue U
BBIHY’KJIGHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHUE, OTpaKCHHE
3BYyKa, MPSMOJMHENHOE paclpoCTpaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHHue 0eoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEPCUSI CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JMHEWYATOTO CIEKTpa
U3ITy4YEHHUsI) TI0 OMTMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;
pacro3HaBaTh MPOSBJICHUE M3YYEHHBIX (PU3MUECKUX  SBICHUM B
OKpYy’)KaroleM Mupe (B TOM uuciie (puanueckue sBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHeT COJIHEUHON CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OPraHU3MOB, BOCIPHUITUE 3BYKOB IKHUBOTHBIMH,
3EMJIETPSICEHUE, CEMCMUYECKHE BOJHBI, I[yHAMH, 3XO, IBETa Tel,
ONTUYECKUE SIBJICHUS B MPUPOJIC, OMOIOTHYECKOE NEUCTBHE BUAMMOTO,
yAbTPadUOIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaIOaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyUYCHUE
NPUPOJIHBIX MHUHEpAJIOB, JIEMCTBUE PAAUOAKTUBHBIX W3IyYEHUNA Ha
OpraHW3M YEJIOBEKAa), MPH 3TOM NEPEBOAUTH NPAKTUUECKYIO 3a/1ady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKU) (HU3UUYECKHUX
SIBIICHUI;
OMMKCHIBATh U3yUCHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBICHHS, UCTIOIB3YS
dbu3nueckue BEIUYUHBI (CpEIHSAS W MTHOBEHHAs CKOPOCTh Tella Mpu
HEPAaBHOMEPHOM JBIKCHUH, YCKOPEHHE, TEpPEeMEIlCHHE, IMyTh, YIroBas
CKOPOCTh, CWJIa TPEHHWS, CUJia YIPYTOCTHU, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TAJICHUsSI, BEC TeJla, HMIIYJIbC TeJla, HUMIIYJIbC CHJIbI,
MexaHu4eckas paboTa M MOIIHOCTb, TOTCHIMAJIbHAS DHEPrus Teda,
MOAHATOrO HaJ MOBEPXHOCTHIO 3€MJIM, NMOTEHUHUAIIbHAS SHEPIHUsl CKATOU
NPY>XUHBI, KUHETHYECKAas DSHEpPrus, IOJIHAS MEXaHUYeCcKas SHEeprus,
MEepUOJ U YacToTa KojeOaHui, JJIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA
TOHA, CKOPOCTh CBETA, NMOKA3aTeNb MPEJIOMJIEHUS CPE/bl), MPU ONMUCAHUU
MPaBUJIBLHO TPAKTOBATh (DU3MUECKUH CMBICT HCIOJIb3YEMbIX BEITUYHH,
0003HaUeHUs W €IUHUIIBI (PU3MUECKUX BEJIUYHH, HAXOIUTh (OPMYJIBI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH TpaUKU U3yUEHHBIX 3aBUCUMOCTEHN (PM3UYECKUX BEJIIMUUH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHUs HHEPIuu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHLIMI CYNEPHO3ULMU CHUJI, NPUHUUI OTHOCHUTEIbHOCTH ['ammies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHMsI MMILYJIbCa, 3aKOHBl OTPAKEHUS U
NPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SJACPHBIX PEAKIMSIX, MPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIlUCBhIBaTh €M0 MaTEMATHUUYECKOE BBIPAXKECHHUE;
OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA TE€J, B TOM 4YMCIE U B
KOHTEKCTE CUTyallMil MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpOoM Ha 2—3 M3yYEHHBIX CBOMCTBA (DM3MUYECKUX SIBICHHM,
(u3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;
pemate pacuéTHble 3a7aud (OmupamImuecs Ha cuctemMy u3 2-3
YpaBHEHUI), UCOJB3YS 3aKOHBI U (POPMYJIbI, CBA3BIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaThb KpPaTKOE
yCIIOBUE, BBISBISTH HEIOCTAIOIIME MM W30BITOUHBIC NaHHBIC, BHIOMPATH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl PEUICHMUS], IPOBOAUTH PACUEThI U
OLICHUBAaTh PEAJMCTUYHOCTh TIOJYYEHHOTO 3HAueHus (u3nuecKon
BEJIMYMHBI,
pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOHO pEUIUTh NpPH MOMOLIU
($uU3NYECKUX METO/IOB, MCIIONb3Yysl OMHCAHUE HCCIIEJOBAHMS, BBIIEIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh MPAaBWIBHOCTh IOpSIKA
IOPOBEJCHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOMIOAEHUI U OIBITOB;
IPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKHX SIBICHUW WK
¢u3znyecKkux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrUM, 3aBUCHUMOCTb NEpHUOAa KOJeOaHUN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MAJIIX KOJICOAHUH, MPSAMOJIMHEMHOE PaCpOCTPAHEHUE CBETA,
pazyiokeHre Oenoro cBeTa B CHEKTP, MU3YUEHUE CBOMCTB M300paxKe€HUs B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)keHHsl IMpeaMera B coOuparomien
JUH3€e, HAOMIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIyUYECHHUS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0OpyJOBaHUsl, ONUCHIBATh XOJI OMNbITa W  €ro  pe3yJbTarhl,
(dbopMyJIHpOBaTh BHIBOJIBI;
IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, onpeaenss
CpeqHee 3HAUYeHHE U3MepsAeMoill BelauuuHbl ((POKycHOE paccTosHuE
coOuparolel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTeNbHOTO PUOOpa);
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OPOBOAUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIOJIb30BaHUEM TPSAMBIX HU3MEpPEHUH (3aBUCUMOCTb MyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM [IBIDKEHUHM 0€3 HadaJlbHOW CKOpPOCTH, IEpHOJIa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKA OT JJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakeHHUsl CBETa OT yrIila MaJeHUs W yria MpeIoMJICHHs OT yriia
NajieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOUpPATh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCHMOCTH
Gu3HYECKUX BEIMYMH B BUAC TaOMWI] U TpadUKOB, NeJaTh BBIBOJBI 1O
pe3yybTaTaM MCCIIeI0BaHNUS;
IPOBOJAUTH KOCBEHHBIE H3MEpeHUs: (U3NYECKUX BEIUYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpHU pPaBHOYCKOPEHHOM JBUKCHHH,
YCKOpEHHE CBOOOJHOTO TaJeHHUs, KECTKOCTh TPYKHUHBI, KOIPPUITUCHT
TPEHUsI CKOJBXKEHMS, MEXaHHueckas paboTa M MOUIHOCTb, 4YacTOTa U
nepuoa KojeOaHWH MaTeMaTHYecKOro U MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl Ccuja coOuparomed JIMH3bI, PAaJUOAKTUBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTAaHOBKY WU
BBITIOJIHATh U3MEPEHUS, CIIEIys MPEIIOKEHHON UHCTPYKIIUU, BHIYUCIISTh
3HAUYECHHUE BEJIMYUHBI U aHAJTM3UPOBATH MOJYUYEHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;
coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpPHBIM
o0opy10BaHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKUM M3YyYEHHBIX (QPU3NUYECKUX MOJIENEH:
MaTepuajbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, Jyd4, TOHKAas JIMH3a, IUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SIIIPa;
XapaKTEepU30BaTh MPHUHIUIBI  JEHCTBUA U3YUYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpOM Ha HX OmucaHusi (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,
9XOJIOT, OYKH, TMepHckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JJO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PU3MYECKUX SBICHUHW M  HEOOXOoauMble (usnmyeckue
3aKOHOMEPHOCTH;
UCTIONIb30BaTh CXEMbI I CXEMaTHYHbIE PUCYHKH M3yUYEHHBIX TEXHUYECKIX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU pPELICHUH Y4eOHO-MPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBbl MJis
MOCTPOEHHUS N300paKEHHH B IJIOCKOM 3epKajie U coOuparomien JnH3e;
OPUBOAUTH  MpUMEpPhl  (HAXOAUTh  WHOOpPMAIIMIO O  MpUMEpax)
MPAKTHYECKOTO HCIMOJb30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
XKU3HU I obecriedeHus: 6€30MacHOCTH TP OOpallleHUH ¢ MPUOOpaMu U
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TEXHUYECKUMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[0pPOBbS U COOIIOACHUSA
HOPM JKOJIOTUYECKOI'O ITOBEICHUS B OKPYIKAIOIIEH CPEACE;

OCYIIECTBIIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COACpKAHUSI B
HHTepHeTe, caMOCTOATENBHO (HOPMYIHUPYsI TOMCKOBBIN 3alIpoc, HAXOAUTh
IyTH ONpPEAEIICHNs TOCTOBEPHOCTH MOJYYEHHOW MH(OpMALMU HA OCHOBE
MMEIOLIMXCS 3HAHUM U JOTOJIHUTEJIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3aJJaHUIl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTO COAEpXaHMs, CIPABOUYHbIE MAaTE€pHAJIbI,
pecypcebl cetu MIHTepHeT, BiiaieTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeobpazoBanusi HHGOPMAIIUU U3 OJJHONM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTaBIATh PE3yIbTaThl IPOEKTHOM WIIM UCCIEI0BATENbCKON
NEATEIBHOCTH, IIPM  3TOM T'PAaMOTHO  HCHOJIB30BaThb  W3YYEHHBIN
NOHATUUHBIM anmapaT K3y4yaeMoro pasziena (U3MKd U CONPOBOXKAATH
BBICTYIUICHHE Mpe3eHTaleil ¢ Yy4YETOM OCOOEHHOCTEW ayJIUTOpHUH
CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Koun4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kontpoabubie IIpakTnueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pasznen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 ®dusnka - HayKa 0 IPUPOAC 2
yia 0 HpupoA https://m.edsoo.ru/7f416194
bu6 OK
1.2 DOuU3NYECKUe BETUYNHBI 2 1 nosmotera I
https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAY4YHBIM METOM IIO3HAHUS 2 1 bubmmorexa [TOK
' Y A https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IllepBoHayaibHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
bu6mmoreka [JOK
2.1 CtpocHue BelecTBa 1
P H https://m.edsoo.ru/7f416194
59 JIBr>KeHrEe U B3aUMOICMCTBUE YACTHUII ) 1 bubnmoreka [JOK
’ BEIIIECTBA https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHBIE COCTOSHUS BEIIECTBA 2
P Ul https://m.edsoo.ru/7f416194
Hroro no pasaeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieilicTBUE TeJl
b K
3.1 MexaHu4uecKoe ABIKEHUE 3 nbsmoreka LO

https://m.edsoo.ru/7f416194
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bubmuoreka [JOK
2 nu 4 1
3 HEPINA, Maced, fHIoTHOCTS hitps:/m.edsoo.ru/7f416194
bubmuorexa [JOK
33 Cuma. Bugst cut 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, dKMAKOCTEH U ra3oB
41 Hasnenue. llepenaya naBneHust TBEpAbIMU 3 bubnuorexa [JOK
' TelaMH, )KUAKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 5
Jlarerite XuAKocTA hitps://m.cdsoo.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https:/m.edsoo.ru/7f416194
44 JlelicTBUE ®KUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnuotexa [JOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGora n MoHOCTDh. JHEprus
bu6mmoreka [IOK
.1 P 1
> aboTa 1 MOMHOCTH 3 https://m.edsoo.ru/7f416194
5.2 [IpocTeie MEXaHU3MBI 5 1 bubmmorexa [TOK
https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
>3 Mexanuteckas sHeprus 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12
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8 KUIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnsie IlpakTHueckue (mpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsbl
Pa3pean 1. TerioBblie IBJICHUSA
. bubnuorexa [JOK
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 hitps-//m.cdsoo.ru/7f4 181 ce
bu6mmorexa [IOK
1.2 Tenossie mpouecce 21 ! > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 28
Pa3nes 2. DiieKkTpHYecKHe H MATHUTHBIC SIBJICHUSA
)1 DNeKTpUUYeCcKue 3apsiabl. 3apsHKEHHBIE Tella 7 1 bubnuoteka [JOK
) U UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i 7 2 2 7
OCTOAHHBIH SICKTPHACCKHIH TOK 0 https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2. M 6 1 1.5
3 ATHITTHbIC ABICHI https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
. 4
24 ICKTPOMArHHTHAS HHAYKIUHS https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KUIIACC

KoanuyecTBO 9YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3iesioB U TEM uudpoBLIe
Ne o/ P Kontpoabnsie IlpakTHueckue (mpp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIIMCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 BsaumonerictBue Te 20 1 3
MMOACHCTBAC TET https://m.edsoo.ru/7f41a4a6
bu6 K
1.3 3aKOHBI COXpaHEHUs 10 3 nonorexa 11O
https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. MexaHn4yeckHe KoJ1e0aHusl U BOJHBI
b K
2.1 Mexannueckue KojieOaHus 7 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnueckre BOJIHBI. 3BYK 8 1 3 nommorexa 110
https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 ) bubnuorexa [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3nen 4. CBeToBbI€ AIBJICHUS
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bubmuoreka [JOK

4.1 2
3aKOHEI pACHpOCTPAHCHIA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 hitps-//m.cdsoo.ru/7f4 1ada6
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 bubmmorexa [IOK
https://m.edsoo.ru/7f41a4a6
Wroro no pasaeny 15
Paznen S. KBaHTOBBIC SIBJICHUA
bubmuorexa [JOK
5.1 141 4 1
CIIyCKaHHE U MOTJIOUICHHE CBETa aTOMOM https://m.odsoo.r/7#4 lada6
bubmuorexa [JOK
2 1
> CTpocHHe aTOMHOTO A/pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
. s 1
53 JIEPHBIE pEaKIINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. IloBTopuTte1bH0-000011a101M I MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢pusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON MIPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KUIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa30BaTeJILHON MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs

1.1

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

1.4

1.5

pas3indaTrb SABJICHUA MO0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAHHOC (1)I/I3I/I‘IGCKOC SABJICHHUC

pacrio3HaBaTh TPOSIBIICHHE W3YyYCHHBIX (PHU3MUECKUX SIBICHUA B
OKpY’KalolleM MHpe, B TOM 4YHucCie (U3UYECKUe SBICHHUS B MPHUPOJIE,
IIPU 3TOM IEPEBOJUTH MPAKTUUYECKYIO 33Jauy B YUEOHYIO, BBIICIATH

CYILIECTBEHHbBIE CBOICTBA (MIpU3HAKU) GUZNYECKUX SABICHUN

ONUCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCHOJNB3Ysl (PU3MUECKHE BEIUYMHBI, IpPU ONUCAHUM IPABUIBHO
TPAaKTOBaThb (U3UYECKUH CMBICI HCHOJB3YEMbIX BEIMYMH, HX
0003Ha4YeHUs U eUHUIBI (PU3NUECKUX BEJIIMYMH, HAXOAUTh (OPMYJIbI,
CBS3BIBAIOIME JIAaHHYIO (HU3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEJIMYMHAMHU, CTPOUTh  IpaUKd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

XapaKTepU3oBaTb CBOMCTBa TCII, (I)I/I3I/ILICCKI/IC SABJICHUS U IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU O3TOM JAaBaTb CJIOBCCHYIO
(I)OpMy.]'II/IPOBKy 3aKOHa MW  3alUCbhIBaTb €ro MareMaThu4dcCKOC

BBIPAKECHHE

1.6

OOBSACHATh (U3UYECKUE SIBICHUS, POLECCHl M CBOWCTBA Tell, B TOM
qucie€ W B KOHTEKCTE CHUTyallUd HPaKTUKO-OPUEHTHUPOBAHHOTO
XapakTepa: BbBIBIATh INPUYMHHO-CIICACTBEHHbIE CBSI3U, CTPOUTH
oObsicHeHne u3 1 — 2 JIOrMYeckux IaroB ¢ omopod Ha 1 — 2
M3YYEHHBIX CBOMCTBA (PM3MUECKUX ABJICHUH, (PU3HUECKUX 3aKOHA WIIH

3aKOHOMCPHOCTHU
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1.7

1.8

1.9

1.10

1.12

pemiath pacy€THble 3a1aud B 1 — 2 neHCTBUSI, UCIIONB3Ysl 3aKOHBI U
dbopMyiibl, cBs3bIBaIOINE (PM3MUECKHE BETMYMHBI: HA OCHOBE aHAN3a
YCJIOBHS 3aJayd  3alUChIBaTh KpPATKOE YCIOBUE, TMOJCTABISTH
buznyeckue BeMYMHBI B POPMYJIIbI U IPOBOJUTH PAcU&Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIE JIJISl PEUICHUS 3aja4, OIICHUBATh

PEATUCTUYHOCTD MOJTYYECHHON (PU3UYECKON BETUUMHBI

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEJOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHmoTesly),  pasiuyarb |
MHTEPIPETHPOBATh TOJyYEHHBIH pe3yJbTaT, HAXOIUTh OIIUOKH B

XO0J€ oIibITa, ACJIaTh BEIBOJEI I10 €I'0 pE€3yjibTaTaM

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Tenm:  (GopMynaupoBaTh  MpOBEpsieMble
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(POBBIX MPHUOOPOB, 3AMKCHIBATH MOKA3aHUS TMPUOOPOB C YUETOM

3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYrol C HCIONb30BAHUEM MPSAMBIX HW3MEPECHHH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTaHOBKY M BBIIIOJIHATH U3MEPEHMS, CIEAYs IPEITI0KEHHOMY ILIaHY,
(buKCUpoBaTh pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3UYECKUX
BEJIMYMH B BUJI€ NPEAJIOKEHHBIX TaOJINIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJibTaTaM HUCCICAOBAHUA

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUU U3MEPEHUN cOOMpPaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY U BBIUHUCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

1.13

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

YKa3bIBaTh IMPUHIUIIBL )ICfICTBI/ISI HpI/I60p0B n  TEXHHYCCKHX
yCTpOﬁCTB, XapaKTCPU30BaTh MNPUHIUIIBL ,Z[CﬁCTBPIH N3YUYCHHBIX

npuOOpOB M TEXHUYECKHX YCTPOMCTB C IMOMOUIbI0 UX ONHCAHMS,
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1.15

1.16

UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U
HeoOXoauMbIe (PU3NUYECKHUE 3aKOHBI M 3aKOHOMEPHOCTH

NPUBOAUTH TPHUMEPHl (HAXOAUTh HWH(POpPMALUIO O MpUMEpax)
MPAKTUYECKOTO MCIIOJIB30BAHUS (PU3NYECKUX 3HAHUU B MIOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpH  OOpalleHHH ¢
npruOoOpaMu U TEXHUIECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[€HI/ISI HOPM 3KOJIOTHYECKOT'O IIOBECICHHUS B Opr}I(aIOHlefl cpeae

OCYILECTBIISATH OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [IOWCKOBBIM 3alpOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUNH W MYTEM CpPAaBHEHHS Pa3IMYHBIX HCTOYHUKOB
BBIJICTATh MH(OpMANWIo, KOTOpas SBISETCS MPOTHBOPCUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJlaHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKAHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HHPOpMALIHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

8 KVIACC

Kon
NpoBepsieMoro
pe3yJjabTaTa

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JiejaTh KpaTKue COOOIIEHUS O
pe3yibTaTax MPOEKTOB WM YYEOHBIX HCCIIEOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIB30BAaTh M3YyYEHHBIM IOHATUHHBIN anmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPpU BBIITOJIHCHUU y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,[[OBaHI/II\/'I pacnpeacissiTh
0053aHHOCTH B rpynmne B COOTBETCTBHUH C ITOCTABJICHHBIMHA 3ajja4yaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OICHHMBATHb
COOCTBEHHBIH BKJIaa B JACATCIBHOCTL  TI'PYIINbI, BBbICTPAMBATH
KOMMYHHKATHBHOC B3aHMOHCﬁCTBHe, YUUThIBAsA MHCHUC

OKPY’KaFOIINX

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM

o0pa3oBaTe/IbHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus
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1.1

HUCII0JIBb30BaTh IIOHATHUA

1.2

1.3

1.4

1.5

pa3jinyarb ABJICHUA IO ONMHMCAHUIO HUX XApPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, JECMOHCTPUPYIOHINX JAHHOC (bl/IBI/ILIeCKOC SIBJICHUC

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PHU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (U3NYeCKue SIBICHUS B MPUPOJIE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABICHUN

ONKCBHIBATh H3YyYEHHBbIE CBOWCTBA Tel U (PU3MUECKUE SBIIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYHMH,
0003HaueHHSI ¥ €AUHUIBI (PU3MUECKUX BEITMYWH, HAXOIUTH (hOPMYJIHI,
CBA3bIBAIOIME JIAHHYIO (U3MUYECKYI0 BEJIMYMHY C JIPYTUMH
BEIIMYMHAMHU, CTPOUTH TpapuKd  M3YYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JAaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3dKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUHd IIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:
BBISBJISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH 00bACHEHUE U3 |
— 2 JIOTMYECKHX IIaroB C IOMOIIbIO | — 2 M3y4EeHHBIX CBOWCTBA

(bu3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemath pacy€THbIe 3a1aud B 2 — 3 JIEHCTBUSI, UCIIONB3Ysl 3aKOHBI U
dbopMyIibl, CBs3bIBaIONINE (PM3MUECKHE BETUYMHBI: HA OCHOBE aHAN3a
YCJIOBUS 3a/1a4M 3alIMChIBATh KPATKOE YCIOBUE, BBISBIATH HEIOCTATOK
JaHHBIX JJI1 peIIeHHs 3a7aud, BbIOUpaTh 3aKOHBI U (HOPMYIIHI,
HEoOXOoauMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPAaBHUBATH
MOJIydeHHOE 3HayeHUue (U3HUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

pacCrio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YS OIMMMUCAHUEC UCCICOAOBAaHNA, BEIACTIATH
MMPOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsSAAKa

MMPOBEACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI
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1.9

1.10

1.12

IPOBOJUTH OMBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (GopMyIMpoBaTh  IPOBEpsieMble
OPEINONoKEeHUs,, coOUpaTh  yCTaHOBKY M3  NPEAJIOKEHHOTO

O60py,[[0BaHI/I$I, OIIMCBIBATBh XO/J OIIbITa U (bOpMan/IpOBaTB BBIBOJbI

BBIIIOJIHATDH IPSAMBIE HM3MEPEHUSA C UCIOJIB30BAHUEM aHAJIOrOBBIX
nprOOPOB U AATYMKOB (PU3UYECKHUX BEIWYHMH, CPABHUBATH PE3yJIbTATHI

HU3MEPEHHH ¢ YIETOM 3aJaHHOM a0COFOTHOM MOTPEIIHOCTH

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJIB30BAHUEM MPSMBIX HW3MEPCHMM:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAaHOBKY U BBINOJIHATH
U3MEpeHus,  cienys  IpeUIOKEHHOMY  IIaHy, (puKcupoBaTh
pe3yJIbTaThl MOJIyYEHHON 3aBUCUMOCTU B BUJE TaOJULl U TrpauKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAaHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

1.14

coOnrofarh IpaBWiIa TEXHUKM Oe3omacHocTH Impu  paboTe ¢

1a060paTOPHBIM 000PyI0BaHUEM

XapakTepu30BaTh MNPUHIUNBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HA WX ONMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHUH U HEoOXoauMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.15

1.16

1.17

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA M MU3MEPUTEIBHBIE
npuOOpBl O CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTaBJISITh CXEMbI
JNEKTPUYECKUX LENeld ¢ TMOCIEAOBATEIbHBIM M IapalIeIbHBIM
COEMHEHUEM  JJIEMEHTOB, pa3jiuyas yCIOBHbIE 0003HAuYEHUS
JJIEMEHTOB DJIEKTPUYECKUX LIECTIEH

OPUBOANUTH TNpHUMEpbl (HAXOAWTh MHGOPMAIMIO O IPHUMEPAX)
MPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢
npuOopaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYHICCTBJIATH IMOUCK I/IH(I)OpMaI_[I/II/I (pI/I3I/I‘{CCKOFO COACPIKAaHUA B CCTU
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HMHTepHeT, Ha OCHOBE MMEIOLIUXCS 3HAHUM M IIyTEM CpaBHEHUS
JIONIOJIHUTEIbHBIX HCTOYHUKOB BBLAEIATh HH(POPMALUIO, KOTOpas

SBIISICTCS IPOTHUBOPEYMBON MIIM MOXKET OBITh HEOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPU  BBINOJHEHMM Yy4eOHBIX 3aJaHUNd  HAy4dHO-
MNOMYJISIPHYIO JIUTEpaTypy (pU3Mdeckoro coaepikaHus, CIpaBOYHBIC
Marepualibl, pecypcbl cetu  MHTEepHeT; BiaAeTh OpPUEMAMH
KOHCIIEKTUPOBaHHUS TEKCTa, nmpeoOpa3zoBaHusl HHGOPMAIMU U3 OJIHOM

3HAKOBOM CHUCTEMBI B IPYTYIO

1.19

€0o3/1aBaTh COOCTBEHHbIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIIATh PE3yJbTAThI
NPOCKTHONW WJIM HCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAaMOTHO HCIIOJIb30BaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3UKH, CONPOBOKIATh BHICTYIJIEHUE MPE3EHTaLuEe

1.20

9 KVIACC

IIPU BBINOJHEHUN YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTb

paspemaTh KOH()IUKTHI

Kon
NpoBEePsAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeAMETHBIC PE3YJIbTAThI OCBOCHUA OCHOBHOM
06p830BaTeJ'lI)HOI7I nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/IH

HCIOJIb30BAaTh U3YUCHHBIC ITIOHATUS

pa3jindaTrhb SABJICHUA 10 OMHNCAHUIO HUX XapAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOUINX JAaHHOC (I)I/ISI/I‘-IGCKOC SBJICHUC

1.3

pacro3HaBaTh NPOSBIECHHE W3YYEHHBIX (U3MYECKUX SBJIEHUN B
OKpY’KalollleM MHpe, B TOM 4ucie (U3NYECKue SBICHHUS B MPHUPOIE,
IIPU 3TOM TEPEBOJIUTH MPAKTUYECKYIO 33a7auy B YUEOHYIO, BBIICIATH

CYIIECTBEHHBIC CBOICTBA (MIpU3HAKK) GUBUUECKUX SBICHUN
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1.4

ONHKCHIBATH H3YyYEHHBIE CBOWCTBA Tel U (PU3MUECKUE SBICHUS,
UCNONb3ysd (U3MYECKHE BEIMYMHBI, I[PU ONHCAHUU MPABUIIBHO
TPaKTOBaTh  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJMYHMH,
0003HaueHMsI U €AUHULBI (PU3MUECKUX BEJIMYUH, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIME JIAHHYIO (U3MUYECKYI0 BEIMYMHY C  JIPYTUMH
BEIMYMHAMHU,  CTPOUTh  TIpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BEITMINH

1.5

1.6

XapaKkTepu30BaTh CBOMCTBA Tell, (DU3MYECKHE SIBICHUS H TPOIECCCHI,
UCIONIb3YSl HW3YYEHHbIE 3aKOHBI, MPU JTOM JaBaTh CJIOBECHYIO
GOpMyJIMPOBKY 3aKOHa W 3alHChIBAaTh €r0  MaTeMaTHYeCKOoe

BBIPpA)KCHUEC

OO0BSACHATH (DU3MYECKHUE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CUTyallud TMPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJIATh IPUYMHHO-CJICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2
— 3 JOrMyecKHX IMIaroB ¢ MOMOMIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

bu3nUeCKuX SIBICHHUH, GPU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3ahayd (omMparouiyecs Ha cucreMy u3 2 — 3
YpaBHEHMI), HCHONb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHbIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIE
JUI pelleHusl, IPOBOJUTH pPacuéThl M OLEHHBATh PEATUCTHYHOCTH

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIUUUHBI

1.8

pacrio3HaBaTh MpPOOJIEMBbl, KOTOPbIE MOKHO PELIMTh HpPU HMOMOIIU
(bu3MYEeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIEA0BAHUS, BBIACIAThH
IIPOBEPSEMOE TPEAIIOIOKEHUE, OLICHWBATh NPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIIECNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yJIbTaThl HAOIIOJCHHIA U OTIBITOB

1.9

1.10

MPOBOJUTH OMBITHI TI0 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
(U3MUeCKUX CBOMCTB TeNl: CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpyAOBaHUS, OMHCHIBATH XOJ OMNbITA U €ro

pe3yabTaThl, (POPMYIHPOBATH BBIBOIBI

IPOBOANTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
ompesieNisis CpeAHee 3HAuYCeHHWE H3MepseMOil BennuuHbl (POKycHOE
paccTostHuEe coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP cCrocoba

45




U3MEpeHUs (M3MEPUTENBHOTO TPUOopa)

NPOBOJUTH HCCIENOBAaHUE 3aBHCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCIIOJIb30BAHUEM TMPSAMBIX U3MEPEHUil: IUIAHUPOBATh MCCIIEJOBAaHUE,
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY, (DUKCHUPOBATH pE3yJIbTaThl
HOJyYEHHON 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIMLU

rpaduKoB, IeNaTh BBHIBOJIBI 10 PE3yIbTaTaM HUCCIICIOBAHIS

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEIMYUH:
IUIAHUPOBATh U3MEPEHMS], COOMPATh 3KCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Clelys MPENIOKEHHOW WHCTPYKIIMH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aAHAIM3UPOBATh IIOJIyYCHHBIC

pe3yJIbTaThl ¢ YU4ETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUIT

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

pa3nuyaTth OCHOBHBIE TNMPH3HAKM WM3YYECHHBIX (PU3MUECKUX MOJEIEH:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUEUHBIH HCTOYHHUK
CBETa, JIyd4, TOHKAs JIMH34, IJJAaHETapHasi MOJENb aTOMa, HyKIOHHAs

MOJCJIb aTOMHOI'O AJpa

XapaKTepu30BaTh MNPUHIUMBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA MX OIMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBICHUM U HEoOXoIuMble

¢uznyecKknue 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHbIE PHUCYHKM H3Y4YEHHBIX
TEXHUUYECKUX YCTPOIACTB, M3MEPUTEIBHBIX npubopoB U
TEXHOJOTMYECKHUX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-IPaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOEHHS N300paKEHUH B MIOCKOM

3epKajie u coOuparoIeii TuH3e

1.17

1.18

OPUBOJIUTH TPUMEPHl (HAXOIUTh WHPOPMAIUMIO O MPUMEPAX)
MPaKTUYECKOT0 UCIOJIb30BaHUS (PU3MUECKUX 3HAHUU B MOBCETHEBHOU
JKU3HU Jnig  oOecriedeHHss O€30MacHOCTH TMpU  OOpallleHUuu C
MpuOOpaMy M TEXHUYECKUMHU YCTPOUCTBAMH, COXPAHEHHUSI 3I0POBBS U
COOIOZICHHSI HOPM SKOJIOTHUYECKOTO TIOBE/ICHUS B OKpYKaroIIen cpese
OCYIIECTBIISATh MOUCK MHPOPMAIUHN (PU3MUECKOTO COACPKAHUS B CETH
WNuTepuer, caMocTOsTENbHO (OPMYIUPYsS TIOUCKOBBIM  3ampoc,

HaxXoauThb nyTH OIIPECACIICHUS AOCTOBCPHOCTHU HOHy‘lCHHOﬁ
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1.19

1.20

uH(pOpMAIlMM Ha OCHOBE HMMEIOIIMXCS 3HAHWA M JOTMOJHUTEIBHBIX

HNCTOYHHUKOB

UCMOJb30BaTh IPU  BBINOJHEHUMM Y4YEOHBIX 3aJaHUH  HAy4yHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTtepuaibl, pecypchl cetu MHTepHeT; BiageTb INpUEMaMu
KOHCIIEKTUPOBAHUS TEKCTa, Mpeodpa3oBanuss WHPOPMAIMUA U3 OJHON

3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIECHHUS Ha
OCHOBE HH(pOpPMAllUM M3 HECKOJBKUX HCTOYHHUKOB (HU3UUECKOrO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIN
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPM  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYECHHBIN MTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
GU3MKH U CONPOBOXKIATh BBICTYIUICHHWE MpE3CHTalUed ¢ ydéToM

0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUN YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpesiesaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBATH
KOMMYHHUKaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTh KOH()IUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsiemble 1eMEHTBHI COIeP:KAHUS

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIEI'O MHUPA

1.1

®uszuka — Hayka O Ipupoje. SBieHus npUpPOABL.
Qusnuyeckue SBICHHA: MEXAaHMYECKHE, TEIUIOBBIE,

SJICKTPUYCCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

@dusnueckue BeIMYUHBL.  V3MepeHne — (QHU3MUECKUX
BenuuuH.  Pusnueckue  npubopsl.  [lorpemHocTs

n3MepeHnil. MexxayHapoiHasi CUCTEMA €IMHUIL

1.3

ECTCCTB@HHOHaquBIfI MCTOA ITO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABMIKCHUC T'HMIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKEC THUIIOTE3, 00BsICHEHHE

HAO0J0IaEMOTO SIBJICHUS

1.4

Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIEIEH

1.5

[TpakTueckue paboThI:

Hi#HPar##Hl3Mepenre pacCTOSTHUN.
#HiParf##l3mepenue o0bEMa JKUIKOCTH M TBEPAOIO
Tena.

#HHHPar###Onpeenenre pa3MepoB MajbIX TeJ.
#iHParf##l3Mepenne  TeMreparypbl IpU  TIOMOILHU

XKUJKOCTHOTO TEPMOMETPA U 1aTYUKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BELLIECTBA

2.1

#H##Par###CTpoenure BelecTBa: aTOMbl U MOJICKYJIBI, UX
pasMepsl.  OmBITHI,  JOKa3bIBalOIIWE  JUCKPETHOE

CTPOCHUE BCUICCTBA

2.2

2.3

##HPar#H##]Ipmokenne  dactui[  BemectBa.  CBs3b
CKOPOCTH  JBW)KCHHS  YacTHI] C  TEMIEpPaTypOM.

BbpoyHoBckoe nBmxenue, 1uddys3us

BzauMmogeiicTBHe yacTHIl BEIIECTBA: NPUTSXKCHUC U

48




OTTAJIKMBAaHHC

Hi#HParf## ArperaTHple COCTOSIHMSI BEILIECTBA: CTPOCHHE

ra3oB, JKUJIKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

24 B3anMoCBsA3bp MEXIy CBOMCTBAMH BELIECTB B Pa3HBIX
arperaTHeIX COCTOSIHMSIX M MX aTOMHO-MOJIEKYJISPHBIM
CTPOCHHEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUHN BOBI
[TpakTuueckue paboOThI:
#HH#Par###OLenka auamMeTpa atoMa METOJOM PsijioB (C
HcIonb30BaHueM pororpaduii).

2.6 #HHPar###ONBITEL MO0 HAOMIONCHWIO  TEIJIOBOTO

pacIIMpeHus ra3os.
HHHPar#H###0ONBITEL IO OOHAPY)KEHHIO JICHCTBHS CHJI

MOJICKYJIIPHOI'O IMTPUTAKCHU A

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

11 MexaHHY€ECKOE NBIDKEHUE. PaBHOMEpHOE U
' HEPaBHOMEPHOE JIBIKCHHE
Hi#HPart#H#CKopoCTb. Cpennsist CKOpPOCTb npu
3.2 HEPaBHOMEPHOM JIBIDKEHUU. Pacuyér myTtu u BpeMeHu
JIBIDKEHUSA
SlBnenune uHepuuMu. 3aKOH HHepUMH. B3aumonerictBue
33 TeN Kak MPUYMHA U3MEHEHUs CKOPOCTHU JBUIKEHHUS TeEl.
Macca kak Mepa UHEPTHOCTH Teja
34 #H##HPar#H##HIInorHOCT, BemiecTBa. CBS3b IJIOTHOCTH C
' KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIEeCTBA
3.5 Cuna kak XxapakTepuCTHKa B3aUMOJIEHCTBUS Tell
16 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl c
' MOMOIIIBIO JUHAMOMETpPA
37 ###HPar###ABnenne TAroTeHHs M cuiia TsokectH. CHia
' TSKECTH Ha JpYrux miaHerax. Bec Tema. HeBecomocTh
13 Cuna tpenus. TpeHHe CKOIBXKEHUS U TPEHHUE MOKOSI.
' Tpenue B npupoje U TEXHUKE
39 #HPar###Crioxkenne CuJ, HaAMpaBICHHBIX 110 OJHOU

npsMoi. PaBHOZEHCTBYOIAs CUIT
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3.10

[TpakTuyeckue paboOTHI:

Omnpenenenre CKOPOCTH PABHOMEPHOTO  JIBHKEHUS
(wapuka B KUAKOCTH, MOJEIU  3JIEKTPUYECKOIO
aBToMoOmIIE u Tak janee). OmnpeneneHue cpenHen
CKOpOCTH CKONBXEHHUS Opycka WM IIapuka 110
HAKJIOHHOM  1uiockocTd. OmnpeneneHue  IMIOTHOCTU
TBEPAOTO Tena. OnbITHI, JIEMOHCTPUPYIOIINE
3aBUCHUMOCTh pacTssKeHus (aedopmainuu) NpyXKUHBI OT
IPWIOKEHHON  cuibl.  OMNbITEL, JAEMOHCTPUPYIOIINE
3aBHCHMOCTh CHJIBI TPEHHUS CKOJIbKEHUSI OT Beca Tena U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEN

3.11

3.12

du3ndecKue SIBICHUS B npupoac: NpuMEpPbl ABUKCHUA C
pPasiiM4dbIMU CKOPOCTAMH B JKMBOM M HEKHUBOM npupoac,

JICCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

Texnuueckue YCTpOﬁCTBaZ JAUHAMOMETDP, IMIOAIIHUITHUKHA

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

I[aBJ'IeHI/Ie TBép,I[OFO tena. CrocoObl YMCHBIICHUA U

YBCIIMUCHUA OaBJICHUSA

4.2

4.3

JlaBnenue raza. 3aBUCUMOCTh JABJICHUS ra3a oT o0béMa,
TEMIIepaTyphbI

Hepenaqa JaBJICHUA TBép,[[BIMI/I TCJIaMHU, XUAKOCTAMHU U

razami. 3akoH Ilackais. IITHeBMaTHUeCKHE MAIIMHEI

4.4

4.5

3aBUCHUMOCTh  JAaBJICHHUS JKUJKOCTH OT TJIyOWHBIL.
IMuapocratudeckuit mapagokc. CooOMIarONIHUECs COCY/bI.

FI/II[paBJ'II/I"IeCKI/Ie MCXaHU3MBI

AtMmocdepa 3emnu u armochepHoe naBienue. [IpudanHbl
CyIIECTBOBaHUSI BO3AYIIHOM 00010uku 3emin. OmbIT
Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JaBICHUS OT

BBICOTEI HaZl YPOBHEM MOPA

4.6

4.7

N3smepenne armocdepnoro napnenus. [IpuGopbr mis
U3MepeHus aTMOC(HEPHOTO AaBIICHUS

JlelicTBUE XKUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HHUX
Teno. BeiTamkuBaromas (apXumenoBa) cuia. 3aKOH

Apxumena
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4.8

[InaBanue Ten. Bo3ayxoraBanue

4.9

4.10

4.11

[TpakTuyeckue paboOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOAE OT
00béMa TOTpYKEHHOH B IKHMIKOCTb YacTH Tela.
Onpenenenre BbITATIKUBAIONIEH CUIIbI, JEHCTBYIOIIEH Ha
Teno,  NOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKHAKOCTH, OT Macchl Tela. OIBITHI,
JIEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CWJIbI, JIEUCTBYIOIIEH Ha TEJIO B JKMJIKOCTH, OT 00bEMa
MOTPY>KEHHOW B KUJKOCTh YAaCTHU T€Ja U OT IUIOTHOCTH
JKUIKOCTH. Konctpyupoanue apeoMmeTrpa 15 R)0%
KOHCTPYMPOBAaHHE  JIOAKM M  OHpeAelieHHe €€

rPy30MO0ABEMHOCTH

dusnyeckue - ABICHUA B [IPUPOJIE: BIIMSIHUE
aTMoc(hepHOro JaBJICHHS HA KUBOW OPraHU3M, TUTABAHUC

pBIO

TexHuyeckue YCTPOWCTBA: COOOILIAIOIIUECS COCY/IbI,
YCTPOMCTBO BOJONPOBOJA, TI'MJPaBIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAcOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanudeckas pabora

5.2 MexaHudueckas MOIIHOCTh

53 [IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKIOHHAS

' MJI0CKOCTh. [IpaBuiio paBHOBECHS phIyara

54 [IpumeHeHue mpaBuiia paBHOBECHUS pblyara K 0JIOKy
«3omoroe  mpaBwio»  MexaHuku.  Koadduumenr

5.5 IOJIE3HOI'O JIeHCTBUSA MEXAHU3MOB. IIpocteie
MEXaHU3MBI B OBITY U TEXHUKE

5.6 [ToreHImanpHast SHEPTUM TeJa, MOJHITOrO HaJ 3eMIEN

5.7 Kunernueckas sneprus

s g [lonnas mexaHuueckas SHeprus. 3aKOH M3MEHEHHS U

COXpPAaHCHUMA MEXaHUYIECKOM OHEPIUn
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[TpakTuyeckue paboOTHI:
#H#Par###Onpenenenre pabOThl CHIIBI  TPEHUS TIPH

pPaBHOMCPHOM JBHKCHHM TCJIa II0 FOpHBOHTaJIBHOfI

> MOBEepXHOCTU. VccnenmoBanue yclioBUM PaBHOBECHS
ppruara. HMamepenue KIIJI HakIOHHOM IIJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUHU

510 dusznueckre SBICHUS B NPHUPOJE: phIUYArd B TeJe

' YeIoBeKa
TexHuueckue yCTpOMCTBA: pblyar, TMOJABUXKHBIA U

5.11 HETOJIBIKHBINA OJIOKH, HAKJIOHHAS TUIOCKOCTh, MIPOCTHIC
MEXaHU3MBbI B OBITY

8 KJIACC
Kox Kon
IIpoBepsieMble 3J1eMeHTHI COeP KAHMS
pasaena 3JIeMEHTA
TEIIJIOBBIE SBJIEHU

OCHOBHbBIE  TOJIOKEHHSI MOJIEKYJISIPHO-KUHETHUECKOM

61 TEOpUH CTPOEHUs BemecTBa. Macca U pa3Mephl

' Mosiekysn.  OTBITBI,  TOATBEPXKIAIOIMIMNE  OCHOBHBIC
MOJIOKEHUS MOJIEKYISIPHOKMHETHYECKON TEOpUH
Mopenu  TBEpAOro, SKHAKOTO U  Ta3000pa3HOTO

6.2 cocrosiHMI BemiecTBa. Kpucramnumueckne u amopdHbie
Tela

6

OObsicHEHUE CBOICTB ra3oB, )KMJIKOCTEH U TBEPIBIX TEJ

6.3 Ha OCHOBE IIOJIOKEHUU MOJEKYIIPHOKUHETUYECKOMN
TEOPUH

6.4 CmauuBaHUE M KallWJUISIPHBIE SIBJICHUS

6.5 TemnoBoe pacmmpeHne u cxaTue

66 Temneparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO

. TEIIOBOTO JIBMIKCHHS YaCTHI]

6.7 BuyTtpennss sneprus. CriocoObl n3BMEHEHUsI BHYTpEeHHEH
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OHCPIrUM: TCIUIoNCpeaadya 1 COBCPIUICHUC paGOTLI

BI/I,I[BI TEILIoNEpCaaYn: TCIIOIIPOBOAHOCTh, KOHBECKIINUAA,

6.8

W3JIyYeHUe

KonnuectBo  TeruioThl.  YiaenbHas — TEIJIOEMKOCTh
6.9

BelIeCcTBa

TemmooOMeH u TemiIoBOoe paBHOBEcHE. YpaBHEHUE
6.10

TEIUIOBOTO OanaHca

[1naBneHue U OTBEpAEBaHNUE KPUCTAUTMYECKUX BEILIECTB.
6.11

VY aenpHas TEIIOTA MJIABICHUS

[TapooOpa3zoBanue w  KoHAeHcamws. VcmapeHwe.

Kunenue. VYnenpHas  Temiorta mapooOpa3oBaHUS.
6.12

3aBHCHUMOCTh TEMIIEPATypbl KUMIEHUS OT aTMOC(EPHOTO

JABIICHUS
6.13 BuaxxnocTs Bo3tyxa
6.14 OHeprus TommBa. Y ieibHasl TEMa0Ta CrOPaHUs

[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIJIOBOTO JABUTaTelNs. TersyioBble JABUTATENN U 3alluTa

OKpYKaroIlen cpeibl

3aKoH COXpaHEHUS U MPEBPAIEHUS SHEPTHH B TEIJIOBBIX
6.16

npolieccax

[IpakTuueckue padbOTHI:

H#HHParfH##0MNbITHL 10 OOHAPYKEHUIO JIEUCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKEHUS.

H#A#H#Parf##ONBITHL 0  BBIPAIIMBAHUIO  KPHUCTAJIOB

ITIOBAPEHHOM COJIM WIIM caxapa.

#HHHPar#t##OneITEI 1O HAONIOAEHHUIO  TEIJIOBOTO
6.17

paciIMpeHust ra3oB, KHUJIKOCTEH U TBEPBIX TEN.
#HH#HPar###Onpenenenue AaBIeHUS Bo3/lyXa B OajulOHE
HITpUIIA.

HHHPar#H###ONbITH, IEMOHCTPUPYIOLIUE 3aBUCHUMOCTh
JIaBIIeHUs] BO3JyXa OT ero oObEMa M HarpeBaHHs WX

OXJIAXKICHHUA.
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#HH##Par### I[poBepka TUNOTE3bl JTUHEHHON 3aBUCHMOCTHU
JUIMHBI  CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIiepaTyphl.

###Par###Habmonenue M3MEHECHUS BHYTpPEHHEH
SHEPTUM Tejla B pe3yJsibTaTre TeIulonepeaadyd U padoThbl
BHCIIHUX CHUIL.

###Par###lIccnenoanue SIBJICHUS TEIUIOOOMEHa TIpHU
CMEIIMBAHUU XOJIOAHOU U TOpsueH BOIBI.
#HH##Par###Onpenenenue KOJINYECTBA TETUIOTHI,
MOJIyYeHHOTO BOJIOM TMpPH TEIJIOOOMEHE C HarpeThiM
METaJUTMYECCKUM ITUITHHIPOM.

#H##Par##H#Onpenenenue YAEJIbHOU TEIIIOEMKOCTH
BCIIECCTBA.

#i##Par#H##lccnenoBanue npouecca UCapeHusl.
#H##Par##H#OnpenesieHue OTHOCUTEJIBHON — BIAXHOCTH
BO3/yXa.

#H##Par###Onpenenenne yaeIbHOW TETUIOTHI TUIABICHUS

JIbaa.

6.18

6.19

dusnueckue SBIEHUS B IPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIpHbIE SBIEHUS B MPHUPOJE,
KpHUCTaJUIbl B Ipupoze, usnydyenue CoiHLa, 3aMep3aHue
BO/I0EMOB, MOpPCKHUE OpH3bl; 00pa3oBaHKE POCHI, TYMaHa,

HNHCA, CHCTa.

TexHnyeckue  ycTpoWcTBa:  KalWJUIAPBL, IMPUMEPHI
HCIIOJIb30BAHNSl KPUCTAJIOB, XKMIKOCTHBIM TEPMOMETD,
JaT4UK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THTPOMETpBI, ICHUXPOMETp, IMapoBas TypOuHa,

ABUTATCIIb BHYTPCHHET'O CrOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1

7.2

QHCKTpI/ISaLII/IH TCII. I[Ba poada 3JICKTPUICCKHUX 3apAa10B

B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

(38.BI/ICI/IMOCTL CHIIBI B3aUMOACHCTBUS 3apsSPKCHHBIX TCJI OT
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BCJIMYMHBI 3apA0B U paCCTOAHUA MCKIAY TeJIaMI/I)

Dnektpuueckoe noie. Hanpssk€HHOCTD 3JEKTPUUECKOTO

7.3 noss. lIpyHoun cynepno3unuu 3JIEKTPUYECKUX I0JIeH
(Ha KaYECTBEHHOM YPOBHE)
Hocutenu »siekTpuyeckux 3apsaoB. DJIEMEHTapHBIN
7.4 anekTpuyeckuit 3apan. Ctpoenue aroma. IlpoBonHuku n
JURJICKTPUKU
7.5 3aKOH COXpaHEHUs ANEKTPUIECKOTO0 3apsiaa
6 DJIEKTPUYECKUH  TOK.  YCIOBHS  CYILIECTBOBAHMUS
' 3IEKTPUUYECKOTO TOKA. ICTOUHUKY MOCTOSIHHOTO TOKA
JeiicTBus 3IEKTPUYECKOTO TOKa (TerioBoe,
7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUJKOCTSX U ra3ax
. Onektpuueckass nenb. Cuna Toka. OJIEKTPUYECKOE
' HaIpsDKEHUE
=9 ConpoTuBieHue MIPOBOJIHUKA. VY aenbHoe
' CONPOTHUBIICHUE BEILIECTBA
7.10 3akoH Oma 11 yyacTka uenu
711 [locnenoBarenbHOE M MapajljiesIbHOE  COEAMHEHHE
' MIPOBOJIHUKOB
PaGota ¥ MOIIHOCTH SIEKTPUYECKOTO TOKA. 3aKOH
7.12
Hxoynsa — Jlenna
13 DNeKTpUYecKue Lenu U MOTPEeOUTENH SIEKTPUUECKOMN
' sHepruu B ObITy. KopoTKoe 3aMbIkanme
[TocrossuHbIe MarHuThl. B3amMoaercTBUE IMOCTOSTHHBIX
7.14
MarHuTOB
715 MarnutHoe mnosne. MarHutHoe o€ 3eMiiM U €ro
' 3HaYeHHe IS )KU3HU Ha 3eMIie
716 OmneIT Dpcrena. MarHuTHOE MOJE PIEKTPUUYECKOTO TOKA.
' [IpuMeHeHne >JEKTPOMArHUTOB B TEXHUKE
7.17 JleiicTBE€ MarHUTHOIO IOJII HAa IIPOBOJHUK C TOKOM.
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QHGKTpOI[BI/II‘aTeJIB MIOCTOSIHHOTO TOKa. Mcmoab3oBaHue

JJIEKTPOJBUIaTeleil B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIopTe
Oneitel  @apages.  SIBineHuMe  3IEKTPOMArHUTHOMN
7.18
unaykuuu. [Ipasumno Jlenna
DIeKTpOTreHepaTop. CriocoOsr MOJTyYEHUS
7.19 EKTPUYECKOM  JHEPruHM.  OJIEKTPOCTAHLMU  Ha
BO300HOBJIIEMBIX HCTOYHHUKAX SHEPTHU
[IpakTuueckue padbOTHI:
OnbIThl IO HAOIIOAEHUIO JIEKTPU3ALUM TeJl UHIYKIUEeH
U TIPU CONPUKOCHOBEHHH.
HccnenoBanue JeHCTBHS JIEKTPUYECKOrO IIOJIA  Ha
MIPOBOJAHUKY U TUAIEKTPUKU.
COopka u mnpoBepka palbOThl 3JIEKTPUUYECKON Ienu
MIOCTOSIHHOT'O TOKa.
W3mepenue u peryiupoBaHue CUiIbl TOKA.
W3mepenue u perynupoBaHue HAMPSKEHMUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYLIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpeE.
7.20 OnsIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh

INEKTPUYECKOTO CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TIJIOLAAN MTONIEPEYHOr0 CEYEHUs U MaTepuaa.

[IpoBepka mpaBwiia CJHOXEHHUS HaNpsHKEHUH  mpu
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[IpoBepka mpaBuiia A CHJIbl TOKA MpHU MapajieIbHOM
coeiMHEeHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NMEKTPUYECKOTO TOKA, HIYLIETO0 4Yepe3 Pe3UCTop.
OnpeneneHue  MOIIHOCTH  JJIEKTPUYECKOIO  TOKa,
BBIJIEIISIEMON Ha pe3ucTope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, UAYILIETO YEPE3 JAMIIOUKYy, OT HalpsSKEHUS
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue

MarasuTHOI'O BSaHMOJIeﬁCTBHﬂ IIOCTOSHHBIX MArHuUTOB.
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7.21

N3yueHrne MarHuTHOTO MOJISl MOCTOSIHHBIX MAarHUTOB MPHU
uxX OoO0beAMHEHUM |  pasjencHud. VcciemoBaHue
JEUCTBHUS JIEKTPUYECKOrO0 TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICMCTBHS KAaTYLIKM C TOKOM U MarHuTa OT CHJIbI
TOKa W HalNpaBJeHUs TOKA B KaTyuike. l3ydeHue

I[CP'ICTBPISI MArduMTHOrO II0JII Ha HPOBOAHHUK C TOKOM.

Konctpyuposanue u U3y4YeHUe paboThI
JIIEKTPOABUTATEIS. N3smepenne KIIJ
3JIEKTPOABUTaTEIbHOM YCTaHOBKH. OnbIThI o

HCCICOOBAHUIO SBJICHUA SHCKTpOMaFHHTHOﬁ HWHAYKIOHU:
HCCICOOBAHUC W3MCHEHMH 3HAYeHUSI U HaIlpaBJICHUA

WHAYKIMOHHOIO TOKa

Ousnyeckue SBICHUS B MPUPOJE: IIEKTPUUYECKUE
SBJIIEHUS B  arMmocdepe, IIEKTPUYECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
pPOJIb MAarHUTHOTO TIOJISA TSI )KU3HU Ha 3emiie, TOJISIPHOE

CHAHUC

7.22

TexHudeckue yCTpOMCTBA: DJIEKTPOCKOIl, aMIIEpPMETP,
BOJITMETpP, PEOCTAT, CUETUUK DJIEKTPUUECKON DHEPIUH,
JIEKTPOOCBETUTENbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsr), JIEKTPUYECKUE
MPEeIOXPAaHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEINb

MOCTOAHHOI'O TOKA, FeHEPATOP IMOCTOSAHHOI'O TOKA

9 KITACC
Kon
Konx sanemenrta [IpoBepsiembie 27EMEHTBI COAEPIKAHMS
pasznena
MEXAHUWUYECKUE SBJIEHUA
8 Mexanndeckoe JABWXKEHHE. MarepuaibHas TOYKa.

8.1

Cucrema orcuéra
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8.2

OTHOCUTEIHLHOCTh MEXAHUYCCKOT'O JABUXKCHUA

8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
#H##Par##HHepaBHoMepHOE NPAMOJIMHEHHOE JBUKCHUE.
8.4 Cpenusis 4  MrHOBEHHAas CKOpPOCTb Tella IIpH
HEpPaBHOMEPHOM JBUKECHHUU
g5 Yckopenue. PaBHOyCKOpEeHHOE MPSMOJIMHETHOE
' JIBUKEHUE
8.6 #H#HPar###CBoboaHoe manenue. OnbITol [ anumes
Hi#HPar#H##PaBHOMEpHOE JIBUJKEHUE 110 OKPYXKHOCTH.
8.7 [Tepuox m yacrora oOpamieHus. JIuHelHas W yriioBas
ckopocTH. LleHTpocTpeMuTenbHOe yCKOpEeHHe
8.8 [Tepserit 3akon HeroToHa
8.9 BTtopoii 3akon HeroTona
8.10 Tperuii 3akon HetoTona
8.11 H#H#H#Par###] [puHuun cyneprno3unuu cuil
8.12 Cuna ynpyrocrtu. 3akoH ['yka
%13 #H#HHPar###Cuna TpeHHs: cujla TPEHUS CKOJIbKEHMS,
' cuJjia TPEHUs MOKOS, IPYTUE BUIbI TPEHUS
S 14 H#H#ParfH##Ciia  TSDKECTU W 3aKOH  BCEMHUPHOIO
' TATOTEHUS. Y CKOPEHHE CBOOOAHOTO MajleHUs
815 JBuxenne  muaHer  Bokpyr  Comuma.  IlepBas
. KocMuYeckasi CkopocTb. HeBecomMocTh 1 nieperpys3ku
S 16 PaBHOBecue MaTtepuaabHOM TOUKH. AOGCOIIOTHO TBEPI0E
' TEJ0
%17 ###Par###PaBHoBecue TBEPAOTO Tena C 3aKperIEHHOMN
. oCb10 BpauieHus. MomeHT cuibl. LleHTp Tshxkectu
8.18 Nmnynsc Tena. U3menenue uMiyibca. Mmmyibce cumsl
8.19 3aKOH COXpaHEHHUsI UMITyJIbCa
8.20 ###Par###PeakTUBHOE JBUKEHUE
8.21 Mexannueckasi paboTa U MOIIIHOCTb
82 PaGora cun T1sbkectw, ympyroctd, TpeHus. CBs3b
' SHEPTUU U PabOTHI
8.23 [lorennmaneHast dHeprus Tena, NOAHATOIO  HaJ
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MOBEPXHOCTHIO 3eMIIn

8.24

[ToTreHumanpHas SHEPTUs CKATON IIPYKUHBI

8.25

###Par##H#Kunernueckas  sHeprua.  Teopema o

KMHETUYECKOM SHEPrUu

8.26

HiHParfH##3aKoH cOXpaHEHUS! MEXaHUYECKOW IHEPTUU

8.27

8.28

8.29

[IpakTuueckue padOTHI:

OmnpeneneHue cpelHeil CKOPOCTU CKOJIbKEHHsI Opycka
WIM JBWKEHUS IIAapUKa IO HAKIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tella IPU PaBHOYCKOPEHHOM
JIBIKEHHH 110 HAKJIOHHOU IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IIyTH OT BPEMEHHU IIpH
PaBHOYCKOPEHHOM JBM)KEHUH 0€3 HauaIbHOM CKOPOCTH.
[IpoBepka ruUIOTE3BI: €CIM TNPU PaBHOYCKOPEHHOM
JBIDKEHUM 0€3 HAdaIbHOW CKOPOCTH IYTH OTHOCSTCS
KaKk psa  HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME
POMEKYTKH BPEMEHHU OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHUS
OT CWUJBl HOpPMaJIbHOTO JaBieHusa. OrmnpenencHue
ko3(duunenta TpeHus ckoiubxkeHus. OmnpezneneHue
KECTKOCTU MpykuHbl. OmnpezneneHue padOTbHl CUIIBI
TPEHUsT TpU PABHOMEPHOM JBIKEHMM Tela IO
TOPU30HTAILHOM MoBepXxHOCTH. Omnpenenenue padOThI
CHJIBI  YOPYrocTM  TNpH  MHOIbEME  TIpy3a ¢
WCTIOJb30BAHNEM  HETOABIKHOTO ¥ TOJBH)KHOTO

0JI0KOB

du3nyecKue SIBICHUs B IPUPOJE: NPUIIUBBI U OTIIUBBI,
nBkeHue TuiaHeT COJHEYHOM CHUCTEMBI, PEaKTHBHOE
JBU>)KEHUE KUBBIX OPTaHU3MOB

TexHuueckue  yCTpOWCTBA:  CHUJOMETP, JATYUKH

TIOJIOKCHUS, PACCTOSIHUA U YCKOPCHUA, PAKCTHI

MEXAHWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

Konebarensnoe JABMKCHUC. OcHOBHBIC XapaKTCPUCTUKU

KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMILIUTY/ 1a

9.2

Maremarnueckuit 51 MIPYKUHHBIN MasITHUKU.
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[IpeBpamenue sHepruu npu KojaedaTeTbHOM ABHKCHUN

9.3

94

9.5
9.6

9.7

3aryxaromue KoyiebaHus. BpIHyXIeHHbIE KOJeOaHMs.

Pe3onanc

Mexanunyeckue BoJgHbI. CBONCTBa MEXaHUYECKUX BOJIH.
[IpononpHble M monepeyHble BONHBL. J[JIMHA BOJHBI U
CKOPOCTb €€ pacnpocTpaHeHus. MexaHU4YeCKUe BOJIHBI B
TBEPJIOM TeJl€, CEHCMUYECKHUE BOJIHBI

3ByK. ['poMKOCTH M BbICOTa 3ByKa. OTpakeHUE 3ByKa
NudpasByk u ynpTpa3Byk

[IpakTuueckue pabOTHI:

Ompenenenne 4acTOThl W TepHoja  KosieOaHUi
MaTE€MaTUYECKOI0 MasATHHKA.

Ompenenenne 4acTOThl W TepHoja  KosieOaHUi
NPYKUHHOI'O MasgTHUKA

HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjieOGaHWi
NOJBEIIEHHOT0 K HUTH TIpy3a OT JJUHbl HUTH.
HccnemoBanne 3aBUCUMOCTH  TiepHoAa  KoJjieOaHWi
IPYKUHHOI'O MasTHHKa OT Macchl rpysa. lIpoBepka
HE3aBUCUMOCTH nepuojia KOJIeOaHuit rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MAaccChl Ipy3a U KECTKOCTH

npyuHsbl. 3MepeHue yckopeHus cCBOOOAHOIO NaieHUs

9.8

dusnueckue SBICHUS B Iprupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMH, 3CMIICTPACCHUC, celicMUYecKue BOJIHBI,

LlyHaMH, 3XO0

9.9

Texnuueckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIb30BAHUC

yJIbTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DNEeKTPOMarHuTHOE IMoJie. DJIEKTPOMAarHUTHBIE BOJIHBI.

101 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH

10.2 [IIxana >1€KTPOMarHUTHBIX BOJIH

103 OnexkTpoMariuTHas npupoja ceera. CKOpOCTh CBETa.
' BonnHoBBIE CBONICTBa CBETA

104 [IpakTuyeckue pabOTHI:

N3ydyeHne CBOWMCTB  JJIGKTPOMAarHWTHBIX BOJH C
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MTOMOIIBI0 MOOUITFHOTO TenedoHa

dusnueckue SBJICHUS B NPHUPOJAE: OHOJIOTHYECKOe

10.5 JIEHCTBUE BUIMMOTO, yIBTPaHUOIETOBOTO u
PEHTI€HOBCKOI'O U3JIy4YeHUHN
106 Texuuueckue yCTpOiicTBa: UCIIOJIb30BaHUE
' AJIEKTPOMAarHUTHBIX BOJIH AJIi COTOBOM CBSI3U
CBETOBBGIE SABJIEHUA
11.1 JlyueBas moneinb cBera. ICTOYHUKHM CBETA
11.2 [IpsimosnHENHOE pacIpOCTPaHEHHUE CBETA
113 Otpaxenue ceta. [lmockoe 3epkano. 3aKOH OTPaXKEHUS
' cBeTa
114 [Ipenomiienne cBera. 3aKOH TMPEIOMIICHHUS CBETa.
' [losiHOE BHYTpEHHEE OTpaKEHUE CBETA
11.5 JIunza. Xop siydeil B JIMH3€
116 OnTuueckast cuctema ¢oroamnmnapara, MUKPOCKONAa U
' TeJecKoIa
117 I'ma3 kak onruyeckas cucrema. biauzopykocts u
' JAIbHO30PKOCTh
18 Pasnoxxenue 6enoro ceera B crektp. OmnbiTel HptoTOHA.
11 . CrnoxeHue CeKTpalbHBIX I[BETOB. Jlucnepcust cBeTa
[IpakTuueckue padbOTHI:
###Parf##lccnenoBanue 3aBUCUMOCTH yria
OTpa)XeHUsI CBETOBOTO JIy4a OT YIJIa MaJeHHUs.
#HH#HPar##l13yueHne  XapakTepUCTHK  H300paKeHMs
IpeMeTa B INIOCKOM 3epKalie.
###Parf##lccnenoBanue 3aBUCUMOCTH yria
119 MIPEJIOMJIEHUSI CBETOBOIO JIydya OT yIjla MaJeHUus Ha

IPaHUIIE «BO3JIyX — CTEKIION.
###HPar##lonyuenne  M300pakeHUH C  MOMOIIBIO
coOMparoIei TUH3HI.

#H#HPar###Onpenenenue (QOKyCHOrO PpacCTOSHUS U
ONITUYECKOH CHIIBI COOMPAFOIIEH JTNH3BI.
##HPar#H##ONBITEL IO pa3ioXeHHIo Oenoro cBera B

CIIEKTP.
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12

H#H#Par#H##ONBITHl IO BOCIPUATUIO I[BETa IPEAMETOB

IpU UX HAOIIOJACHUU Yepe3 LIBETOBbIE (DUITBTPHI

dusndyeckue SIBICHUSI B npupoac: 3aTMCHUA COJ'IHI_Ia n

11.10 JIyHbI, 1[BETA TEJ, ONTHYECKUE SIBICHUS B aTMocdepe
(BeT HEOa, pedpakius, pamxyra, MUPax)
1111 Texuuueckue YCTpOMCTBA: OYKH, [IEPUCKOII,
' (doToanmnapar, ONTUYECKHUE CBETOBOIbI
KBAHTOBBIE ABJIEHUA
11 OmneiTel Pezepdopna u mianerapHas Moneib aToMa.
' Mogens aroma bopa
122 Hcnyckanne u mnorjouieHue cBera aToMoM. KBaHTHI
' JIuneliuaThie CIEKTPbI
12.3 PaguoaktuBHOCT. Anb(a, 6eTa- 1 raMMa-u3ITydeHHUs
124 Crpoenue aromHoro snpa. HykioHHas Mozenb
' aTOMHOTO sapa. M3oTonsl
15 PanunoaktuBHbie mnpeBpamenus. Ilepuon mnomypacnana
' aTOMHBIX S7IEp
126 SnepHble peakuuy. 3aKOHbI COXPAaHEHHUS 3apsii0BOTO U
' MacCOBOTO YHCell
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MACChl U SHEPTUU
123 Peakuuu cunTtesa u nenenus saep. cTouyHuKM sHEprun
. ConHua u 3B€311
129 Snepnas osHepreruka. JleiicTBHE  paguOaKTHUBHBIX
' U3IIyYEHUI Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGmtogeHne CIUIOMIHBIX M JIMHEHUaThIX CIIEKTPOB
W3ITy4EHUs.
12.10
HccnenoBanue TPEKOB: M3MEPEHHME SHEPIMM YaCTHIIBI
10 TOPMO3HOMY IyTH (110 hoTorpadusm).
W3mepenue paanoakTUBHOTO (GoHA
@dusnyeckue SABIEHUSA B IPUPOJE: ECTECTBEHHBIN
T PaAMOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,

PagUOAKTUBHOE H3JIyYEHUE MPUPOJHBIX MHUHEPAIIOB,
JICMCTBHE PAJMOAKTUBHBIX W3JIyYEHHH Ha OpPraHU3M
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YCIO0BCKa

12.12

Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUAYATbHBIN 103UMETp, Kamepa Bunbcona
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IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TpeOOBAHMS K NPEAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'0 0011ero oopaszoBanus Ha ocHoe PI'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTb 0A30BBIX MPEACTaBIECHUI O 3aKOHOMEPHON CBSI3U
U TI03HAaBa€MOCTH SBJICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasyromeid poiau (U3MKU B pa3BUTHH
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOruid, 00 3BOJIOLUU
¢bu3nyecKux 3HaAHUH W MX POJM B LIEJTOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKIAJE POCCHUICKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBSCHEHHME MPOLIECCOB OKPY’KAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOIOT Ui

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M IOJE), O JBIKCHHH Kak
crocobe CyIIiecTBOBaHUsI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOCHHUSI BEUIECTBA, O (PU3NYECKOH CYIIHOCTH SIBICHHH MPUPOJIBI
(MEXaHMYECKHX, TEIJIOBBIX, OJJIEKTPOMArHUTHBIX M KBaHTOBBIX);
YMEHHE pa3IuyaTrh SBJICHUS 110 OMMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOe SIBJICHUE;
YMEHHE paclo3HaBaTh MPOSBIEHUE U3yUYEHHBIX (U3NYECKUX SBICHUI
B OKpYXKalOLUIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOWMCTBA

(mpu3HaKH)

Brnanenue ocHOBamMu MOHSATUHWHOrO armapara U CHUMBOJHYECKOIO
s3bIKa (PM3UKHU W WCIOJB30BaHWE UX JUIsl pelIeHHs] y4eOHBIX 3ajad;
YMEHHE XapaKTepu3oBaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUS H

MpoNHeCChl, UCIIOJIb3Y Q)YH)IaMeHTaHLHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHNe ONMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIONB3YS (PU3UIECKHE BETUIHHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOTO TIO3HAHUS C Yy4ETOM
cOOJIOIEHHsT TPaBIJI OE30MACHOTO TPyJa: HAOMIOACHUE (PU3HMUECKUX

SIBJICHUM:
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YMEHHE CaMOCTOSITENIbHO COOMPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY
U3 JJaHHOTO Habopa 00OpyZOBaHUS MO MHCTPYKLHUH, ONUCBHIBATH XOJ
OTIBITA U 3AMMCHIBATD €r0 PE3yIbTAThI, (HOPMYITUPOBATH BHIBOIBI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEIUUUH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKLMH, BBIYUCIATH
3HAYEHUE BEJIIMYMHBl U AHAIU3UPOBATH IIOJYUEHHBIE PE3YJIbTATHI C
Y4€TOM 3aJaHHOH MOIPEUIHOCTH PE3yIbTATOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  3KCIEPUMEHTAIbHBIX  HCCIIEOBAHMIA;
CaMOCTOSITENIBHO  cOOMpaTh HKCHEPUMEHTAJbHYI0 YCTAHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUH,  IPEACTaBIATH
HOJIyYEHHbIE 3aBUCHUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yUUTHIBATH IOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YJIbTaTaM

HCCIICOOBaHUA

[TonumaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHHUE NPUMEHATh UX IS

00BsICHEHUST (PU3NUECKUX TIPOIIECCOB

YMmeHne oOBACHATh (PU3NUECKHE TPOIECCHl U CBOMCTBA TN, B TOM
4yucjlie U B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIISITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yUeHHbIE CBOIMCTBA (PU3NUECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

YMenue pemath pacu€THble 3aqaud (Ha Oaze 2 — 3 ypaBHEHMI),
UCTONb3ysd 3aKOHbl U (OpPMYJIbl, CBSI3bIBAalOIIUE  (U3UUECKUE
BCJIMYMHBI, B YAaCTHOCTH, 3allMCbIBATh KpPATKOC YCJIOBHC 3aJayu,
BBISIBJISATh HEJOCTAIOILME JIaHHbIE, BBIOMPATh 3aKOHBI M (OPMYIIHI,
HEOoOXOoUMBbIE JUIsl €€ pelIeHHs], UCI0Ib30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IIOJIYyYEHHOTO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh
(bu3MUecKoil BEeTMUMHBI, TOJIyY€HHON NP peIIeHUH 3a1aun

YMeHue XapakTepu3oBaTh IMPUHLUIBI ACUCTBUS TEXHUUYECKUX
YCTPOMCTB, B TOM 4YHcCJ€ OBITOBBIX MPUOOPOB, U IMPOMBIILIEHHBIX

TCXHOJIOTHUYCCKUX IMPOLECCCOB IO UX OIMUCAHUIO, UCIIOJIB3Ys 3HAHUA O
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10

11

CBOWCTBaX (PU3MYECKUX SBICHUA M HEoOXoauMble (PHU3UUECKUe

3aKOHOMEPHOCTH

YMeHHe UCNONb30BaTh 3HAaHUS O (U3HYECKHX SBJICHUAX B
MOBCEIHEBHOM KM3HM 111 oOecrieyeHHss O€30HMacHOCTH — NpPHU
oOpamieHUd ¢ OBITOBBIMH  TNIPUOOpaMH W TEXHUYCCKUMH
YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbSI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXKAloOIIeH cpene; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHHHA (U3UKH U TEXHOJIOTHH

A PadOHAJIBHOI'O ITPUPOAO0II0JIb30BAHU S

OnbIT moOMCKa, NPeoOpa3oBaHHMs M MPEACTABICHHUS HWH(POPMALUU
(GU3NYECKOro CoAep)KaHus C MCIOJIb30BaHHEM HH(GOPMALMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHOM MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
BBINOJIHEHUM YYEOHBIX 3a/JaHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
($U3UYECKOT0 COJIEp)KaHUs, CIIPABOYHbIE MaTepuajbl, PECYpPChl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMalMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
co3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha

OCHOBC I/IH(l)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB

66




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D
11O ®PU3UKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

MEXAHWYECKUE SABJIEHUA

1.1

Mexanuueckoe JBukeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.

OTHOCHTENHLHOCTD JABWKCHUA

PaBHOMepHOE U HepaBHOMepHOe aBuxkeHHe. Cpenusis ckopocTh. Popmyna st

1.2 BBIYUCIICHHSI CPEeTHEH cKopocTu: v = S/t
PaBHOMEpHOE TpSIMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTh KOOPJIMHATHI TEla OT
BPEMEHH B CIy4ac paBHOMEPHOT'O MPSIMOJIMHEWHOTO IBUYKEHUS:
13 x(t)=x,+vt
I'paguky 3aBUCUMOCTM OT BPEMEHH MJs MPOEKIUH CKOPOCTH, NPOEKLUU
NepeMELICHHs,, IYTH, KOOPJAMHATHl IpPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€jla OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Se(f)=vy = f+ay = ;
2
@opMmynbl Ui TPOEKUUU MEpeMENICHHs, MPOEKIUU CKOPOCTH M IMPOEKIHUH
YCKOPEHUS IPU PaBHOYCKOPEHHOM IPSIMOJINHENHOM JBUKCHUMU:
2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a,(f)=canst,
Ulrz - Ul.'rz :zart‘g:r
I'paduku 3aBUCHMOCTH OT BpEMEHM JJsI MPOEKIUH YCKOPEHHUS, NPOEKIMU
CKOPOCTH, NPOEKLUHU IepeMEelIeHUsl, KOOpAUHAThl TPU PaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUN
CBoboaHoe nageHue. PopMyJbl, ONUCHIBAIOIINE CBOOOJHOE MaJeHHUE Tena I10
1.5 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENBHO IOBEPXHOCTH

3emnn). I'paduku 3aBUCMMOCTM OT BpEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
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NPOCKIIMM CKOPOCTH M KOOPAMHATHI TpPU CBOOOJHOM TMaACHHM Tejla I10
BEPTUKAIIN
CKOpOoCTh PaBHOMEPHOIO JBHKEHHsI Tejaa MO OKpYyKHOcTU. HampasieHnue
CKOPOCTH.

Qopmyna Jid BBIYUCICHUS CKOPOCTH dYepe3 paJuyC OKPYKHOCTU U TMEPHOL

oOpareHus:
2nR
L=
T

LentpoctpeMurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

yckopenus. @opmyra Jisl BBIYUCIEHUS yCKOPEHUS:

1.6
2
a. — v
"R
dopmyiia, cBA3bIBAIOLIAS IEPUOJL U YACTOTY OOpaILCHU:
V= 1
T
Macca. [InotHoCTs BemecTsa. @opmyrna 1uist BBIYUCIEHUS IUIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloxeHue cui
1.9 SIBnenue nnepnuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CHIIbI, IENCTBYIOIIEH Ha
TEJ0
Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:
1.11 F p _F.l—h?
1.12 TpeHue Mokosi U TpeHHUE CKONbXeHUs. PopMyra A1l BBIYUCICHUS MOLYJIS CHJIBI
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1.13

1.14

1.15

1.16

TPCHUS CKOJILXKCHUA!

Frpzp-;"-.r

Hedbopmarus Tena. Yupyrue u Heymnpyrue nedopmanuu. 3aKOH yHOPYTrou

nedopmaruu (3akoH ['yka):

F=k-Al

Bcemupnoe Tsarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
my - 1M,
F=G.-—L1_2
R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOTHOTO TaJCHUSI.
®opmyna assi BBIYUCICHUSI CUJIBI TSKECTHU BOIHM3M MoBepXHOCTH 3emnu: F = mg.
JBmxenue manet BOokpyr Comnina. [lepBas kocMuueckast CKOpOCTb.

HesecomocTts 1 MEeperpy3Kku
I/IMHy.]'IBC TCJIa — BEKTOpHasA (1)I/I3I/I‘IGCKa$I BCJIIMYMHA.
D=mi
I/IMHy.]'IBC cucteMsl Tel. I3MeHeHue HUMITYJIbCA. I/IMHy.]'IbC CHIJIbI
3akoH COXPAHCHUS UMITYJIbCA JIA 3aMKHYTOﬁ CHUCTCMBI TCII.
D=1, +1m, U, =const

PeaxTtuBHOE NBUXKEHUE

1.17

Mexanunueckas padora. @opmyna it BEIYUCICHUS pPaOOThI CUITBI:

A=Fsoosc

Mexanndeckass MOIIHOCTD:

N=2
I

1.18

Kunernueckas u MOTCHIUAJIbHAasA SHCPIUs. d)opMyna JUIA BBIYHCIICHUSA

KHHETHYISCKOU OHCPIUU:
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}JEJE
By

Teopema o kuHeTnuecko sHeprun. opmMyra aJis1 BEIYUCIEHUS MOTEHIIMAIbHON

SHCPTrUU TCJia, MOAHATOIO

Haxa 3eMIIEN:

E,= mgh

Mexaandeckas OHEpPIui:

E=E;+E »

119 3aKOH COXpaHEHMsI MEXaHU4ECKOM 3Heprun. Popmyiia 11 3aKOHA COXPaHEHUs
MEXaHUYECKOM dHEpruu B OTCYTCTBHE CUJ TpeHUs: £ = const.
ITpeBpanieHre MEXaHUYECKON SHEPTUU ITPU HAJIMUNU CHJIBI TPEHUS.
ITpocTeie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.

Poruar. Momenr cunsi: M - FL.
YcnoBue paBHOBeCHUs pblyara:
M +M, +..=0
1.20
[TonsrkubIil 1 HenoaBWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= Aumes.ﬂaa
A‘S&I‘IZEEBEEHH
[aBiienue TBEpIOTO TENA.
®opmyJia 1715 BBIYMCIEHUS] JaBICHMS TBEPAOTO Tea:
F
P= ch
191 JlaBnenue raza. ATMocqepHoe AaBlIeHHE.
' lM'unpocraTtuyeckoe gaBieHne BHYTPU KUJIKOCTH.
@dopmyJia 1715 BBIYMCIICHUS JaBICHUS BHYTPH KUJKOCTH:
P=pgh+Da,
1.22 3akoH Ilackans. ['mppaBnuyecknii mpecc
1.23 3akoH Apxumena. Popmyna A8 ONPEAECIECHUS BBITAIKUBAIOLIEH CHIIBI,
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JICHCTBYIOLLEH Ha TEJO, NOTPYKEHHOE B KUIKOCTD WM ras:
Fags =PEV

Ycnopue miaBanus Tena. [1lnaBanue CYJ0B 1 BO3AYyXOILJIAaBAHUC

1.24

1.25

Mexannueckue KkoneOaHus. AMIUIMTYAa, TEPUOJl M YacTOTa KOJeOaHUH.

®opmyiia, CBSI3bIBAIOIIAs YACTOTY U MEPHOJ] KOJICOAHMIA:

MaremaTuyeckuii M MNPYXUHHBIA MasTHUKU. [IpeBpailieHue sHepruu mnpu

KOJIE0ATEIBbHOM IBUXKEHUU

1.26

3aryxaromue kosnebanus. Beinyx1eHHbIe KoneOanus. Pezonanc

1.27

MexaHuuecKue BOJIHEIL. HpOI[OJ'ILHLIC " IIOIICPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

1.29

3Byk. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE
nByX cpell. MHdpa3Byk u yibTpa3ByK

Ilpakmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBL; KECTKOCTH
HPY>XUHBL, KO3((UIMEHTa TPEHUS CKOJIbXKEHHUs; paOOThl CHJIbI TPEHMS, CHUJIbI
YOPYTOCTH; CpelHEH CKOPOCTH IBMKEHMsI OpycKa IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHHs Opycka Npu JABM)KEHUHM [0 HAKIOHHOM IUIOCKOCTH; YacTOThl U
nepuoAa KoieOaHUIl MaTeMaTHMYeCcKOro MasTHHKA; 4YacTOThl M Mepuojaa
KoJIeOaHUH MPY>KUHHOT'O MasiTHUKA; MOMEHTAa CHJIbI, ACHCTBYIOIIEr0 Ha pblyar;
paboThl CWJIBI YIPYTOCTH IpPU MOABEME TIpy3a C MOMOIIBIO HEMOABHKHOIO
6s10ka; pabOTHI CUJIBI YIPYTOCTH IPU MOJbEME Ipy3a C MOMOIIBIO MOJIBUKHOIO
OJ0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEAOBOM CHIIBI OT 00BbEMa MOrpyKEHHOU
YaCTH TeJIa U OT IUIOTHOCTH KUJAKOCTH; HE3aBUCHMOCTH BBITAIKUBAIOIIEH CHIIbI
OT MAcChbl TeJa; CUIbI TPEHUS CKOJIBKEHUS OT CUJIBI HOPMAJIbHOTO JABJICHUS U OT
pOJia MOBEPXHOCTH; CWJIbI YNPYTOCTH, BO3HHMKAKOIIEH B MPYXKHUHE, OT CTEICHH
negopManuu MpYKHUHBI, YCKOPEHUs1 OpycKa OT yIJla HaKJIOHA HAIlPaBISIOIEH;
nepuoja (4acToThbl) KoyeOaHU HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MepHoja
KoJIeOaHUH MPYKMHHOTO MAasTHUKA OT MAacChl Ipy3a U KECTKOCTH NPYKUHBI;

HCCIICOJOBAHUEC HE3aBUCHMOCTHU IICpHOJa KONIeOaHUH HHUTSIHOTO MAasATHUKA OT
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Macchl Ipy3a. [IpoBepka ycinoBus paBHOBECHS pblyara

Qusuueckue s6NeHUs 6 Npupode: TIPUMEPHl IBIKEHUS C Pa3IHYHBIMU
CKOPOCTSIMU B KHBOU M HEXKUBOU MPUPOJE, EHCTBUE CHIIBI TPEHUS B IPUPOAC U

TCXHUKC, IMPUWIMBBI W OTIUBBI, JABWKXCHUC IIJIAHCT ConHeuHoM CUCTCMBI,

130 PEAaKTUBHOE JBM)KEHUE KHUBBIX OPIaHU3MOB, PblYard B TeJl€ YEJIOBEKa, BIUSHUE
aTMOC(EepHOrO JaBJCHUS Ha >KUBOW OpraHu3M, IUIaBaHHE PbIO, BOCIPHITHE
3BYKOB JKUBOTHBIMHU, 3€MJIETPSCEHHE, CECMUYECKHE BOJIHBI, LIyHAMHU, 3XO
Texnuueckue ycmpoticmea: CIAJOMETP, NAaTUUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, JMHAMOMETp, HOJIIMIIHUKY, pPAaKeTbl, pblYar, IOABWKHBIH H

131 HETOABIKHBIA OJIOKHM, HAKIIOHHAs IUIOCKOCTh, MPOCTHIE MEXAaHU3MBI B OBITY,

' cooOUIarIuecs: cocybl, YCTPOMCTBO BOJONPOBOAA, T'MIpPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
UCIIOJIb30BaHUE YJIBTPA3BYKA B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TOJIO)KEHUSI ~ MOJIEKYJIIPHO-KHUHETUYECKOW  TEOpUU  CTPOCHUS

2.1 BemecTBa. Mozenu TBEPIOTO, JKUAKOTO M Ta3000pa3HOTO COCTOSIHUN BEIECTBA.
Kpucrannuueckue u amopgHsbie Tena

25 JBwkenne wuactul BemecTBa. CBA3b CKOPOCTH JIBUKEHUS YACTHULl C

' Temreparypoii. bBpoyHoBckoe nBmxkenue, Tudy3us

23 CMauuBaHue U KalWUISPHBIE SIBICHUS

24 TennoBoe pacIIMpeHHE U CxKATUE

2.5 TermoBoe paBHOBECUE

Y Buytpennsist sneprus. Pabora u Temuomepenauya Kak CIOCOObI HM3MEHEHMS

' BHYTPEHHEHN DHEPTrUn

2.7 Bunpl Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TyUEeHUE
Harpesanue wu oxnaxnenue ten. KomudectBo  TemyioTsl.  YjaenbHas
TEMIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHHWS PHEPIMM B TEIUIOBBIX MPOIECCAX. YPAaBHEHHE TEIIOBOTO
OanaHca:

2.9

O +0, +..=0
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Hcnapenue u konaeHcauus. M3MeHEHHE BHYTPEHHEH OSHEPrUM B MpOLIECCE

HUCIIapCHusT MW  KOHACHCAIIUH. Kunenne KHUIKOCTH. Y,Z[CJ'H:Haﬂ TCILJIOTAa

210 napooOpa3oBanus: L = O/m
2.11 BnaxunocTs Bo3ayxa
[InaBnenne wn Kpucrasmsanus. J3MeHeHWe BHYTpPEHHEW DHEpPruM IIpH
IJIABJICHUU U KPUCTAUIM3AUU. Y 1eJIbHASI TeIUIOTA [IaBJICHHUS:
2.12 ) @]
“m
BHyTpeHHss 3Heprust cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CrOPaHus TOILINBA:
2.13 q=0/m
2.14 [Tpuniumne! paboTe! TeraoBsix apurareneid. KIIJ[ TermoBoro apurarens
Ipaxmuueckue pabomul
N3mepenne yaenbHOW TEMIOEMKOCTH METAIUIMYECKOr0 LUIIMHIPA; KOJIUYECTBA
TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOH TeMmmepaTypbl (QUKCHPOBAHHOM
Maccbl, B KOTOPYIO OIIYLIEH HArpeThld LWIMHAP; KOJIMYECTBA TEIUIOTHI,
2.15 OT/JIAaHHOTO HArpeThIM LMJIWHIPOM, TOCJIE OIMYCKaHWUs €ro B BOJY KOMHATHOMU
TEMIIEpaTypbl; OTHOCHUTEIBHON BIAXKHOCTU BO3[yXa; VYACIbHOW TEMJIOTHI
naBieHus Jbaa. lMccinenmoBaHwe W3MEHEHUs TeMIlepaTypbl BOIBI  MpHU
pa3IMYHBIX YCIOBUAX; SBICHUS TEMJI00OMEHA MPU CMEUIMBAHUU XOJOTHOU M
ropsiuei BOJbI; MpoIiecca UCTIapEeHUs
Qusuueckue sA61eHUs 8 Npupooe. TIOBEPXHOCTHOE HATSHKEHHE W KallWJUISIPHBIC
2.16 ABJICHHUS] B MPUPOJE, KPUCTALIBI B Npupoje, uznydenne ConHila, 3aMep3aHue
BOZI0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa, MHEsI, CHeTa
Texnuueckue ycmpoticmea: KanWUISAPhI, TPUMEPHI UCTIOIb30BAHMS KPUCTAIIIIOB,
517 JKUJKOCTHBI TEPMOMETpP, AATYUK TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUICHMS
' JIOMOB, TUTPOMETPBI, TICUXPOMETpP, MapoBas TypOWHA, JBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 OnekTpusanusd Tei. [[Ba Buja aneKTpudecKux 3apsioB
3.2 B3aumoperictBue 3apsokeHHBIX Tell. 3akoH Kymona
33 3aKOH COXpaHEeHHMsI dJIEKTPUUECKOTO 3apsiia
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Onexktpuueckoe mnone. Hanpskx€HHocTh anekTpudyeckoro mnois. IIpuHuun

34
CYTEPITO3UITUH JICKTPUUECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurenu »snektpudeckux 3apsigoB. JleMcTBHE SIEKTPUYECKOro TMOJs Ha
ANIeKTpUUecKue 3apsanl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTosiHHBIN AJeKTpUYECKU TOK. JlecTBUS 3iekTprudyeckoro Toka. Cuiia Toka.
Hanpsxenue.
3.6 I=q/t,U=A/4
DJIEKTPUUYECKOE COMPOTUBIICHUE. Y JEITBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:
3.7 R =pl/S
13 3akon OMa aJis yuacTka aiekrpudeckoit nenu: [ = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,; R=R +R,
1 1 1 2
3.9 [TapannenbHOE cOeAMHEHHE TPOBOIHUKOB PAaBHOTO COITPOTUBIICHHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenianHble COETMHEHUS! TPOBOIHUKOB
3.10 PaGota u moiHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 O=I"R-t
3o OneiT Opcrena. MarHuTHOE IMOJI€ NPSIMOTO MPOBOJHHUKA C TOKOM. JIMHMM
MarHUTHOW MHIYKIIMH
313 MarautHoe T1I0JIe TOCTOSHHOTO MarHmrTa. B3amMojeicTBHEe TTOCTOSHHBIX
MarHuToOB
3.14 JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM
3.15 OnbiTel @apajnes. SABneHne 35eKTpoMariuTHON nHAyKuu. [Ipasumno Jlenna
3.16 Ilpakmuueckue pabomol
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W3mepenue  3I€KTPUYECKOrO  CONPOTHUBIEHUS  PE3UCTOPA;  MOIIHOCTH
JIEKTPUUECKOr0 TOKA; pabOThI 3JIEKTPUUECKOrO TOKA.

HccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, BO3HMKAIOIIETO B IIPOBOJHUKE
(pe3ucTopsl, JIaMIIOYKa), OT HAIPSHKEHHUs Ha KOHLIAX IPOBOJHUKA; 3aBUCUMOCTH
COINPOTHUBIIEHUS OT JUIMHBI IPOBOJHUKA, IUIOIIAIN €0 MONEPEYHOr0 CEUEHUS U
YZI€IbHOTO COMPOTUBIICHHUS.

[IpoBepka mpaBuna Juist ANEKTPUYECKOTO0 HAIPSDKEHUS MPU MOCIEI0BATEIEHOM
COEMHEHUU IPOBOJHMKOB; IpaBWia Il CUIIbI 3JIEKTPUYECKOIO TOKa IpHU

napajuieJIbHOM COCIMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)

Qusuueckue A61eHUs 6 Npupooe: BIEKTPUYECKUE SBICHHS B aTMocdepe,

3.17 3JICKTPUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE IMOJIe 3eMIIH, el MOITOCOB,
pOJIb MAaTHUTHOTO TIOJIST 7151 "KU3HU HA 3eMJle, MOJISIPHOE CUSHHE
Texnuueckue ycmpoticmea: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PeocTart,
CYETUUK  DJICKTPUYECKOM  DHEPTrUuM,  dDIEKTPOOCBETHUTEIIbHBIC  MPUOOPHI,

3.18 HarpeBaTeNIbHbIE AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUYECKUE
MPEAOXPAHUTENIN, DJICKTPOMArHUT, JJICKTPOJBHUTATENb IIOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 OneKkTpoMarHuTHble BOJHBIL. [1Ikana 351eKTpoMarHuTHEIX BOJTH

3.20 JlyueBas monens cBeta. [IpsimonnHeitHOoe pacpocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano

3.22 [Tpenomnienue cBeTa. 3aKOH MPEIOMIIEHHS CBETA

3.23 Hucniepcust cBera

304 Jlunza. Xoxa nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OmnTUYecKas cuia

' auH3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnTuyeckue mpudopsl
Ipaxmuuyeckue pabomul
##HtPar#HH#l13mepeHne ONTHYECKON CHJIbl coOuparomel JUH3bI, (OKYCHOTO
paccTosiHusL coOuparoliei JTUH3BI (TI0 CBOMCTBY paBEeHCTBA pa3MepOB MPEAMETa U
n300paxkeHusi, KOrjaa MpeJAMET pPacloio’KeH B JBOMHOM (oKyce), MmoKazarens

3.26 MPEJIOMJIEHUS CTEKJIA.

###Par### ccnenoBanue CBOMCTBA M300pa)KEHUsI, MOJYYEHHOTO C TTOMOIIBIO
coOuparomiell JTHH3bI, W3MEHEHUs (OKYCHOTO DPACCTOSIHHS JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yTjia TPEJIOMJICHHS CBETOBOIO Jiyda OT YIJIa IMajcHUS Ha

T'paHUIC «BO3AYX — CTCKIIO»
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Qusuueckue s6nenus 6 npupode. 3atmenus ConHua u JlyHbl, 1BeTa Ted,

327 ONTHYECKHUE SBJICHUS B aTMOoc(hepe (11BeT Heba, pedpakiius, pamxyra, MUPax)
308 Texnuueckue ycmpoticmeéa: OYKW, TEPUCKOI, (QoToanmapaTr, OINTHYECKUE
. CBETOBO/IBI
4 KBAHTOBBGIE SABJIEHUA
41 PannoaktuBHOCTh. Anb(da-, Oera-, ramma-u3inydeHus. Peaknuu anbda-u Oera-
' pacmaga
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-vactui. [Lnanerapuas Mmonens aToma
4.3 Cocras aromHoro sjpa. M3oronst
4.4 [Tepuoa nmonypacnajga aTOMHBIX siAAEp
4.5 Snepuble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO U MACCOBOTO YHCEN
Qusuueckue s6leHUs 6 nNpupode. ECTECTBEHHBIA PaJMOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE Jy4YH, pPaJUOAaKTUBHOE W3JIY4YCHHE TPUPOJHBIX MHHEPAJIOB,
JICHCTBUE PaJIMOAKTUBHBIX U3TYYCHUN Ha OPTaHU3M YEIOBEKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKON, HHIUBHUIYaIbHBIN JO3UMETP, Kamepa

BI/IJII)COHa, AACpHad SOHEPreTuKa
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» dusuka: 7-i kacc: 6a30BbIA YPOBEHB: YUECOHUK; 3-¢ U3aHuE, TepepadOTaHHOE
[Mepoimkun .M., UBanoB A.W. AkiimonepHoe o0miecTBo «31aTenbcTBO
«IIpocBemienue»

» Gusuka: 8-i kacc: 6a30BbIM YpOBEHb: yUeOHUK; 3-€ u3laHue, nepepadboTaHHOe
[Tepeimkun .M., BanoB A.M. AxunonepHoe o61iecTBo «3maTenscTBo
«IIpocBemenue»

» duzuka: 9-i kiacc: 0a30BbI YPOBEHB: YUEOHUK; 3-€ U3/IaHuEe, IepepadoTaHHOE
[leppikua .M., I'ythuk E.M., IBanoB A.W. u n1p. AkunoHepHoe o0111ecTBO

«3narensctBO «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI IJISA YUUTEJIA

3. ®usuka. CaMOCTOSITENIbHBIE U KOHTPOJIbHBIE PAOOTHI. 7 KIlacc
(aBTOpnl: A. E. Mapown, E. A. Mapon).

4. ®usuka. Jlugaktuyeckue Marepuansl. 7 Kiacc (aBTOPBI:

A. E. Mapon, E. A. Mapon).

5. ®uzuka. Metoaudeckoe nocoodue. 8 kiacc (astop H. B. ®u
JIOHOBHY).

6. ®usuka. J{uakTuyeckue Marepuansbl. 8 Kiiacc (aBTOPHI:

A. E. Mapon, E. A. Mapon).
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7. ®usuka. Jlnarnoctuueckre padoThl. 8§ Kiaacc (aBTOPHI:
B. B. lllaxmaroga, O. P. lledep).

8. dusuka. Meroanueckoe nmocodue. 9 kmacc (aBTOPHI:

E. M. I'ytuk, O. A. YepHuKOBa).

9. ®u3uka. J[urakTuaeckue MaTepraibl. 9 kimacc (aBTOPHI:

A. E. Mapomn, E. A. Mapon).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. alsak.ru "llIkonbHasa pu3uka 1is yuuteneil 1 y4eHUKoB"

2. mclass.ru - O6pazoBartenbHbIN nopran "duz-mar kiacc

3. ph4s.ru - ®u3uka cTyIeHTaM U IIKOJIbHUKAM.

4. fizkaf.narod.ru - Kadenpa u madoparopus puzuku MUOO (MockoBckuit
HuctutyT OTKpBITOro O0pa3oBaHus)

5. fizkaf.narod.ru - IToaroroska x EI'D no ¢usuke.

6. elkin52.narod.ru - "3anumarenbHas gusnka B Bonpocax u oterax" Cailt

Bukropa Enbkrna
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