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®denepanpHas pabodas mporpamMma Mo ydeOHomy mpeametry «Dusukay (6a30BbIii
ypoBeHb) (mpeamerHas oOnacTb «EcTecTBeHHO-Hay4dHBIE TPEAMETHI») (manee
COOTBETCTBEHHO — IIporpamma 1o (pusuke, pu3nka) BKIOYACT MOSICHUTEIBHYIO 3aITHUCKY,
coziep kaHre OOy4eHMS, TUTAHUPYEMBIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI O (PU3HKE,
TEMaTUIeCKOe TUTAHUPOBAHHUE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE TIOJIOKEHUH M TpeOOBaHUU K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YPOBHE
OCHOBHOU 00pa3oBateNnbHON mporpammsbl, npeactaBieHHbIx B @I'OC OO0, a takxke
c yu€roM (enepanpHOi paboueli mporpaMMel BocniuTanus 1 KoHuenuuu npenoiaBanus
yueOHoro npeamera «Duznkay.

Copepxxanue mporpamMmbl 10  (U3MKE HampaBlIe€HO Ha  (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3uKu
Ha JIeITEIbHOCTHOW OCHOBE. B mporpamme mo (hU3MKe Y4YUTHIBAIOTCS BO3MOKHOCTH
yuyeOHOro mnpenMera B peanusauuu TpedoBanuii OI'OC OOO k mIaHUpyEeMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyYHBIX Y4Y€OHBIX MPEAMETOB HA YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHHUs.

[Iporpamma 1o (u3uKe yCTaHABIMBAET paclpeiesieHHe Yy4yeOHOro marepuana
no roxaMm oOydeHus (IO KiaccaM), MpeUlaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YeHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUSA U yuére
BO3PACTHBIX 0COOEHHOCTEHN 00yYarOIIMXCA.

[Iporpamma no ¢usuke paszpaboTaHa ¢ LETbIO OKa3aHHUS METOJAMYECKOW MOMOIIH
YUHUTEIIO B CO3/IaHUM paboyel MporpamMMsl 10 y4eOHOMY MPEAMETY.

®u3uka ABISIETCS CHUCTEMOOOPA3YIOIIUM JJIsi €CTECTBEHHO-HAYYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SIBJICHUM,
M3y4yaeMbIX XUMHUEH, Ouosioruend, actpoHomued W (usnyeckoil reorpadueid, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYUYHYIO KApTHHY MHpa, MPENOCTaBIsIeT HaumOojee SICHbIC
oOpa3lbl MPUMEHEHUsT HAyYHOrO METOoJa TMO3HaHHsS, TO €CTh CHoco0a MOJy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUpE.

Onna w3 THaBHBIX 3a1ad  (PU3WYECKOTO OO0pa3oBaHUsS B CTPYKType OOIIEro
o0pa30BaHMs COCTOUT B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH U MHTEpeca
K HayKe y oOydJaromuxcsi.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO I'PAaMOTHOCTbD:

Hay4HO OOBSICHATH SIBJICHMUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JAaHHbIE M  HCIOJIb30BaTh HAay4HbIE JIOKa3aTeJbCTBA
JUTSl TIOJTYYEHHUSI BBIBOJOBY.
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Lenu n3yyenus Gu3NKU Ha YPOBHE OCHOBHOTO 00IIer0 00pa3oBaHUs OMpeIeTIeHbI
B Konnenmuu mnpenonaBanms ydeOHOTO TpeameTra «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  TPOTpaMMBbl,  yTBepkAEHHON  pemennem  Koserun
MunucrepcTBa npocsernienus: Poccuiickoit deneparuu (mpotokod ot 3 aexadps 2019 .
No TTK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJA€ TO3HaHUs © (HOPMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHpOBaHHE HAYYHOTO MHMPOBO33PEHUSI KaK pe3yjibTaTa HW3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMupoBaHUEe TpEACTaBICHUN O poiau (GU3UKA 7 Pa3BUTHS  JPYTrux
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oymyimed mpodecCuoHaTbHON
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIPaBJICHUU.

JlocTrKeHHe 3TUX LeNeld MporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIOIINUX 3a/1a4:

npuoOpeTeHNe 3HAHWK O AMCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpuOOpETCHNE YMCHHUH ONHCBhIBAaTh M OOBSACHATH (UBHUYCCKHE  SBICHUS
C MCTIOJIb30BAHUEM ITOJTyY€HHBIX 3HAHUH;

OCBOEHHE METOOB PEIICHHUsI MPOCTEHIINX PacuETHBIX 3a7ad C HCIOIh30BAaHHEM
(bU3NMYECKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHH HAOJI0OIaTh TPUPOJHBIC SIBJICHUS U BBITIOJHSATH OIIBITHI,
JabopaTtopHbie pabOThl W JKCIEPUMEHTANBHBIE HCCIEIOBAaHUS C HCIIOJIb30BAaHUEM
WU3MEPUTETHLHBIX TPUOOPOB;

OCBOEHHE TIPUEMOB padboThl ¢ HHGOpMaALIUEeH (PU3NUECKOTO COAEpKaHUS, BKIIOYAsI
WHOOPMAITUI0O O COBPEMEHHBIX JOCTHKEHUSAX (PU3MKH, aHaIu3 U KPUTHYECKOE
OlICHMBaHUE MH(POPMALINH;

3HAKOMCTBO CO cdepaMu NpodecCHOHAIBHON JEATEILHOCTH, CBSI3aHHBIMH
c (GU3MKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
(bu3MUeCcKO HAYKH.

Ha wusyuyenue ¢usuku (0a30Bbli ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILEro
obpasoBanusi orBoautTcs 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B HeIENo),
B 8 Kiacce — 68 yacoB (2 yaca B Hefeno), B 9 kiacce — 102 yaca (3 yaca B Hefienio).

[IpennaraemMslii B mporpamme 1o Gpusuke nepedeHb 1ad0paTopHbIX padoT U OMBITOB
HOCUT pPEKOMEHIATeNIbHbIH  XapakTep, y4YWTelb JielaeT BBIOOp MPOBEIEHUS
7a00paTopHbIX pabOT M OMNBITOB C YYETOM HMHIWBUIYaJbHBIX OCOOEHHOCTEN
oOy4JaronMxcs, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHuii, MpeJlaraéMblXx B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.
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COAEPKXAHUE OBYYEHUA
7 KIIACC
Paznen 1. ®u3uka u eé posib B NO3HAHMHU OKPY KAKOIEr0 MUpa
®usuka — Hayka o npupoxae. SsmeHus npuponasl. Ddusznueckue SABICHUS:

MEXaHUYECKHUE, TEMIOBbIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®dusnueckre BeInYuHbL. M3Mepenne pusnueckux BeauunH. Ousnueckue npudopsl.
[lorpemHocTs n3mMepennt MexaynapoiHas cucremMa eIMHULL.

Kak ¢usuka wu  [gpyrue  eCTECTBEHHbIE HAayKd  HU3Y4yalOT  IPUPOAY.
EcTecTBEeHHO-HAYUYHBIN METOJ] IO3HAHUS: HAOII0EHUE, TIOCTAaHOBKA HAYYHOT'0 BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, SKCIIEPUMEHT T10 TPOBEPKE TMIIOTE3, 00BICHEHHE HAOII0AAEMOT0
aBieHus. Onucanue GU3NYECKUX SIBICHUM C MOMOIIBIO MOJICIICH.

Jlemoncmpayuu
MexaHnuecKue, TEIIOBbBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHUSI.
duznyeckue NpuodOpsI U MPoleypa MPSMbIX H3MEPEHUM aHAIIOTOBBIM U ITU(POBBIM
pruOopoM.

JlabopamopHhwvie pabomul u onvimol

Onpenenenure EHbI ASIEHNS TIKaIbl U3MEPUTEILHOTO NprUoopa.

N3mepenune paccTossHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3MmepeHnne TteMreparypsl MpyU MOMOIIH KUJKOCTHOTO TEPMOMETpPA U J1aTUMKa
TEeMIIepaTyphl.

[IpoBeaeHune uccienoBaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCTh MOJIETA IIAPUKA,
MYIIEHHOT'O TOPU30HTATIBLHO, TEM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHH O CTPOCHHHU BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JIBr>kenue yactul] Bemecta. CBsA3b CKOPOCTH IABUKEHUS YAaCTHIL] C TEMIIEPATYPOH.
BbpoyHoBckoe aBuxenue, nuddysus. BanmoaeiicTBre yacTull BEUIECTBA: NPUTKEHHE
Y OTTAJIKUBAHUE.

ArperaTHple COCTOSIHMSI BELIIECTBA: CTPOCHHE Ta30B, KUIKOCTEM M TBEPIBIX
(KpUCTaIIMYECKUX) Tel. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B PAa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX aTOMHO-MOJIEKYJSIPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Llemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBUYKEHUS.

Ha6nronenue nuddysun.

HaGmronenue sBieHH, OOBSCHAIONIMXCS TPUTSHKEHUEM WM OTTAJIKUBAaHUEM
YaCTHI] BEILIECTBA.
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Jlabopamophwvie pabomwl u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTOIb30BaHueM (hoTorpadmii).
OnbITH TI0 HAOIOICHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHune v B3auMo/ielicTBHE TeJl
Mexannueckoe naBuxeHue. PaBHoMepHoe 1 HepaBHOMepHOE JABUKeHHE. CKOPOCTb.
CpenHsst CKopoCTb IPU HEPAaBHOMEPHOM JIBH>KEHUU. PacyéT ImyTH 1 BpeMEHH JIBH>KCHUSI.
SABnenue nHEpLMU. 3aKOH UHEpUMU. B3anmoneiicTBrEe Tel KaKk MPUYMHA U3MEHEHHUS
CKOpPOCTH ABWKEHHs Tesn. Macca kak mepa MHEpTHOCTH Tena. [ImoTHOCTh BeliecTsa.
CBs13b IJIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMaA BELIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ted. Cuila ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TIMHAMOMETpA. SIBIICHUE TATOTEHUA U crJia TskecTH. Cuna
TSUKECTH Ha Apyrux raHerax. Bec tena. HeecomocTs. CrioxkeHue Cuil, HapaBIEHHBIX
no ogHoM mpsiMoi. PaBHomelctByromas cui. Cuia TpeHus. TpeHue CKOJIbXKEHUS U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepeHne CKOpOCTH NMPSMOIMHEWHOTO JBUKECHMUS.
HaGnronenue siBneHust HHEPIUU.
Hab6nronenue usmMeHeHus: CKOpOCTH MPY B3aUMOJICHCTBUH TE.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOA.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIAPUKa B KUAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenre cpeaHe CKOPOCTH CKOJIbKEHHs OpycKa WM IapUKa M0 HAKJIOHHOU
MJIOCKOCTH.

OrnpenesneHre MIOTHOCTU TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTshKeHUs (IeopMaiivin) npyKUHbI
OT MPUJIOKEHHOU CHJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela
U XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEN.

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, sKMIKOCTEH U ra30B

Hanenue. CriocoObl yMEHBIIEHHMS M yBEJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCUMOCTH JaBJIEHUS raza oT 00bEma, Temneparypsl. [lepenaya gaBiaeHus: TBEPIbIMU
TeIaMH, SKMAKOCTAMM M Ta3zamu. 3akoH Ilackansa. IIHeBMarnueckue MalIMHBL
3aBUCUMOCTb JIaBJI€HUS JKUAKOCTH OT TayOuHbL. ['mapocratMueckuid mapajokc.
Coobmaromuecs cocysl. [ uapaBiuyeckiue MeXaHU3Mbl.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CyIIECTBOBAHHS
BO3aymHOW o0Oosoukn 3emnu. Onbir Toppuuennu. HM3mepenue atmocgepHOro



®enepanbHas paboyas mporpamma | duzuka. 7-9 kiraccel (6a30BbINH YPOBEHb )

JaBJ€HUs. 3aBUCHMOCTh aTMOC(HEPHOTO NaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBME XKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BeITankuBaromas
(apxumenoBa) cuina. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhl.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[IposiBenue nercTBUst aTMOCHEPHOTO 1ABJICHUS.

3aBUCUMOCTh BBITAIKUBAIOIEH CHJIBI OT 00BbEéMa MOrpyKEHHOM YacTu Tena U
IJTIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWs TEN: IUIABAHWE WM TOTPYKEHUE TEl B 3aBUCUMOCTH
OT COOTHOILEHUS TUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMA NOTPYKEHHON
B KUJKOCTb YaCTH Tea.

OnpeneneHue BBITAIKUBAIOMIEH CUJIbI, JCUCTBYIOIIEH HA TEJNO, MOrPYKEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHWBAIOIIEH CHIIBI, JECHUCTBYIOIIEW Ha TENO
B KUJKOCTH, OT Macchl TeJa.

OnbITHl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh BBITAIKMUBAIOIICH CUJIbI, JEHCTBYIOIIEH
Ha TEJO B )KUJIKOCTH, OT 00BEMA MOTPYKEHHOM B KUJKOCTh YACTH TeJa U OT MJIOTHOCTH
HKUJKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKU U OIPENEIICHUE €€
rPy30H0ABEMHOCTH.

Paznen 5. PaGoTra u MOIIIHOCTH. DHepPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
peruara. [lpumeHeHue mpaBuiia paBHOBECHS phiuara K OJIOKY. «30JI0TO€ TIPABHIION
mexanuku. KITJI mpocteix mexanu3moB. [IpocThie MeEXaHU3MBI B OBITY U TEXHUKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[IpumMepbl NPOCTHIX MEXAHU3MOB.

Jlabopamophwvie pabomwl u onvimol

OmnpeneneHre pabOTBl CWIBI TPEHUS TIPH PABHOMEPHOM JIBHKCHHU TeJja
10 TOPU3OHTATLHOM ITOBEPXHOCTH.

HccnenoBanue ycaoBUid paBHOBECHS phlyara.
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N3mepenne K11/ HAKITOHHOM INTIOCKOCTH.
N3yueHune 3ak0Ha COXpaHEHHSI MEXaHUYECKOM SHEPIUH.

8 KJIACC

Pa3nen 6. TemioBbIe IBJI€HUA

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH CTPOCHHSI BEILIECTBA.
Macca u pazmepsl aTOMOB M MOJIEKYJ1. OMBITHI, TOATBEPKIAIOLIIUE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrannmueckue u amopdubie Tena. OObSICHEHHE CBOMCTB Ta30B, XUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKO Teopuu. CMaunBaHue
Y KalWUISIpHBIC SBJIEHUA. TEII0BOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIJIOBOTO JABMKEHUS YaCTHLL.
Buytpennsisa sHeprusi. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBeplieHne paboTel. Buaesl Temonepenaud:  TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3IIy4YCHHE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE PAaBHOBECHE. YpaBHEHME TeIIoBoro Oananca. [lnaBneHue u oTBepleBaHue
KPUCTAJUTMYECKUX BELIECTB. YenbHass TeruioTa IuiaBieHus. IlapooOpazoBanue wu
koHaeHcauus. Mcnapenwe. Kunenue. VYnenpHas Temiora napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

BrnaxxnocTtbs Bo3ayxa.

DHeprus TOIVIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padots! TerwtoBbix apurareneit KIIJ[ TemioBoro nuratens. TermnoBbie
JIBUTATEJIN U 3alIATA OKPYKAIOLIEH CPEbI.

3aKOH COXPaHEHHUs U PEBPALLECHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
Habmronenue 6poyHOBCKOTO IBUKEHUS.
Ha6nronenue nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTWUISIPHBIX SIBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenue JnaBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenaun.
OxJtaykeHue Mpu COBEPIIIEHUN PaOOTHI.
HarpeBanue npu coBepiiieHuU pabOThl BHEIITHIMH CHJIAMHU.
CpaBHeHUE TETNIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
Habmronenue kunexus.
HaOmnronenue nocrossHCTBa TEMIIEpaTyphl MPHU TIJIABJICHUH.



®enepanbHas paboyas mporpamma | duzuka. 7-9 kiraccel (6a30BbINH YPOBEHb )

Mojenu TENJIOBEIX ABUTATEIIEH.

JlabopamopHhwvie pabomul u onvimol

OnbITH IO 0OHAPYKEHHUIO TEUCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKCHHUS.

OnbITI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM WIIA caxapa.

OnbIThl 0 HAOIIOJECHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B, KUIKOCTEH U TBEPIBIX
TEJL.

Ornpenenenue naBiaeHUs BO3AyxXa B OAJJIOHE ITTPUIIA.

OnbITI, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKIACHUS.

[IpoBepka TrUMOTE3bl JUHEHHOW 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUJIKOCTU
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3aMeHeHrsi BHyTPEHHEN SHEPIUu Teja B pe3yJibTaTe TeIuionepeaadn
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEINIMBAHUU XOJIOAHOW U ropsuein
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IpH TEMIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca MCHapeHHusl.

OrnpeneneHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

Ornpenenenue ynelbHON TEMIOTHI IIJIaBIECHUS JIbA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaaoB. BzaumopelictBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBUS 3aPSyKEHHBIX Tell
OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anexkTpuueckoro mnons.  [IpuHomn
CYIEPIIO3ULINU IEKTPUUECKUX MOJIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu »snekTpuueckux 3apsa/ioB. ODJIEMEHTApPHBIA JJIEKTPUUYECKHUI  3aps/l.
Crpoenne atoma. IIpoBOAHMKN M NHUAIEKTPUKH. 3aKOH COXPAHEHHS JIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOI'O TOKa. JIEHCTBHSI 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUECKUN TOK B KUJKOCTSAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH OMa 1 ydacTKa LEenu.
[TocnenoBaTenpbHOE U NAPALIEIIBHOE COEINHEHUE TPOBOIHUKOB.

PaboTa n MOUTHOCTB ANIeKTpUUecKoro Toka. 3akoH [xoymns—JIenua. DinekTpuueckue
LEMU U NOTPEOUTENHN IEKTPUIECKOM 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHBIE MarHuThl. B3anMOJElCTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarHuTHoe 1ose 3eMJu U €ro 3HaueHue Uil Ku3HU Ha 3emiie. OneiT Opcrena.
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MarauTHoe moJsie AJIEKTPUUYECKOro Toka. [IpruMeHeHue 3JeKTPOMAarHUTOB B TEXHHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcmnonb30BaHUWE  DJIEKTPOJABUTATEIECH B  TEXHUYECKMX  YCTPOMCTBaX W
Ha TPAHCIIOPTE.

Onbitel ®apanes. SBaeHHE 3JIEKTPOMArHUTHOW HWHAYKUMH. I[IpaBuno JleHia.
Onextporenepatop. CrocoObl MONYYCHHS JICKTPUUECKOW SHEPTUH. DIIEKTPOCTAHITUU
Ha BO30OHOBIISIEMBIX HUCTOYHUKAX SHEPTHUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pona 3NEeKTpUUECKUX 3apsAI0B U B3aUMOICHCTBUE 3apSIKEHHBIX TET.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mMepenune cuitbl Toka aMIepMeETPOM.
N3Mepenne 351eKTpruueCKOro HanpsiKEHUs: BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
B3anmMoelicTBHE MOCTOSIHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3IeJICHUS TOJOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlericTBME MarHUTHOTO IOJISI HA TPOBOJIHUK C TOKOM.
DJIEeKTPOABUTATEIb TIOCTOSHHOTO TOKA.
UccnenoBanue ABIEHUS IEKTPOMArHUTHON HHAYKIIHH.
Onbitel Dapajes.
3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BO3HUKHOBEHHSI.
DJIEKTPOre€HEePaATOP MOCTOSIHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJIOICHUIO STICKTPU3AINY TEJI MHIYKIIUEH U TIPU CONIPUKOCHOBEHHH.
WccnenoBanue neiicTBUS JIEKTPUUECKOTO OIS HA MPOBOTHUKHU U JTUDJICKTPUKH.
COopka u mpoBepka pabOTHI IEKTPUUECKOMN IEMU TOCTOSTHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenre u peryupoBaHre HAMPSKECHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HIYHIETO  4Yepe3  PE3UCTOp,
OT COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU MTONEPEYHOT0 CEYEHU U MaTeEpHaa.

IIpoBepka npaBuia CIOKEHUS HAMIPSKEHHUN IPU MOCIIEI0BATEIbHOM COCIUHEHUN
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETLHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOIHOCTHY AJIEKTPUUECKOTO TOKA, BBIACIISIEMON HA PE3UCTOPE.

HccnenoBanue  3aBUCMMOCTHM  CWJIBI  TOKA, MAYHIETO 4Yepe3  JaMIIOUKY,
OT HaNpSHKCHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

UccnenoBanre MarHUTHOTO B3aUMO/ICUCTBUSI TOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U
pa3eeHun.

Uccnenosanue 1elCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKH
C TOKOM ¥ MarHuTa OT CUJIbI TOKa M HaIlpaBJIECHUS TOKA B KaTYIIIKE.

N3ydenue 1eicTBUS MarHUTHOTO TOJIS1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

Nsmepenue KIIJ anekTpoaBUraTeibHON yCTaHOBKH.

OMNBITBHI IO UCCJICIOBAHUIO SIBJICHUS DJICKTPOMAarHUTHOM UHIYKIIUU: UCCIICIOBAHNE
M3MEHEHUI 3HaYEHHUs U HAPaBJIEHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAaHMYECKOTO  JBWKECHUA. PaBHOMEpHOE  MIPSMOJMHEHNHOE
nBr>keHue. HepaBHoMepHOe mnpsiMoiiMHETHOE ABWKeHHE. CpefHss U MTHOBEHHAs
CKOpPOCTb TeJia TP HEPABHOMEPHOM JIBUKECHUMU.

Yckopenne. PaBHoyckopeHHOE npsiMosiHEHOE JiBMkeHne. CBoOOIHOE MajIeHHeE.
Onpitel ['anunes.

PaBHOMepHOE JBMXKEHHE MO OKpyXHOCTU. llepuon u dacrora oOpaunieHwus.
JInnerinasg 1 yrioBast CKOpoCTHU. LIeHTpoCTpeEMUTENIBHOE YCKOPEHHUE.

ITepsbii 3akoH HreroTroHa. Bropoit 3akoH Hperorona. Tpernit 3akoH HbroroHa.
[TpuHIMII CynIEpIIO3ULIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: Cwiia TPEHUS CKOJbKECHMS, CUJIa
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOIHOTO MaJeHUSI.
Jemxenue minanetr Bokpyr Connua. IlepBas kocmuueckast ckopocth. HeBecomMocTh u

Heperpy3KH.

11
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PaBHOBecue wmarepuanbHON TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynsc Tema. M3meHeHne wumiynbca. Mmiynbe cuilbl. 3aKOH COXPAaHECHMS
UMITyJIbca. PeakTUBHOE JBUKEHUE.

Mexannueckass paboTa 1 MOIIHOCTh. PaboTa cui TsKecTH, YNpPyrocTd, TPEHUS.
CBs13b 5HEpruu U padboThl. [loTeH1nanbHast 3HEPI U TENa, IOAHATOTO HaJl TIOBEPXHOCTHIO
3emud. lloTeHumanbHas 3Heprus cxaTon npyxxuHbl. Kunernueckas sneprus. Teopema
O KUHETHYECKOU 3HEPIruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIHH.

Jlemoncmpayuu

Habnronenne MexaHn4eckoro ABMKEHUS TeJla OTHOCUTENBHO Pa3HbIX TEJl OTCUETA.

CpaBHEHUE IMyTEW U TPACKTOPUM JBUKEHUS OJIHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
pPa3HbBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IIPSAMOJIMHEWHOTO IBUKEHUS.

HccnenoBanne npu3HAKOB PAaBHOYCKOPEHHOTO IBUKEHUS.

Hab6nronenue nBU>keHUs TeJa M0 OKPY>KHOCTH.

HabOmoneHne MexaHMYeCKHUX SIBJICHHWM, NPOUCXOASIIMX B CHCTEME OTCUéra
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBI>KEHHHM OTHOCUTEIBHO KaOMHETa
bu3uKu.

3aBUCHUMOCTh YCKOPEHUSI T€Ja OT MACcChl TeJla U JEUCTBYIOIIEH HA HETO CUJIBI.

Ha6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUU TEll.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca IPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHre MEXaHWYECKOM SHEPruu IMpU JBWXKEHUM Tella TMOJ JACHCTBUEM

IIPY>KVHBI.

Jlabopamophwvie pabomul u onvimol

KoHncTpyupoBanue TpakTa Juisl pa3roHa U JajJbHEHIIero paBHOMEPHOTO JBMIKCHUS
IIapyKa WA TEICKKH.

OnpeneneHne cpemHed CKOPOCTH CKOJBKCHHS OpyCKa WM JIBIDKEHUS IIapuKa
110 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUU IO HAKJIOHHOW
IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHHU MPU PaBHOYCKOPESHHOM JIBHIKEHUHU
0€3 Ha4aJIbHOM CKOPOCTH.

[TpoBepka THITOTE3BI: €CJIM NP PABHOYCKOPCHHOM JIBIDKEHUH 03 HadaIbHOMN
CKOPOCTH ITyTH OTHOCSTCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE TPOMEIKYTKH
BPEMCHH OJIMHAKOBBHI.

12
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Uccnenoanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbBl HOPMAJIBHOTO
JTABJICHMUS.

Onpenenenue k03P GULIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenre pabOThl CWIbI TPEHHS IPU PaBHOMEPHOM JIBDKEHHH —Tella
110 TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMO/IBIYKHOTO U TTOJIBUYKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexannyeckue KoJ1e0aHus M BOJTHbI

KonebarenbHoe npmwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJEOAHUN: TIEPHOI,
4acToTa, aMIUINTyZa. MareMaTH4eCcKuil W TpYKUHHBIA MasTHUKU. [IpeBpaieHue
SHEPIUH NPU KOJIEOATEIHLHOM JIBUKEHUM.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTH €€ pachpocTpaHEHHs. MeXaHM4YeCKUE BOJHBI B TBEPIOM TeEIIE,
CEHCMHYECKHE BOJIHEI.

3ByK. I'poMkocTh 3Byka u BbicoTa ToHa. OTpakeHue 3Byka. MH(]pa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu
Ha6nronenue kosnebanuii Tl o1 AEMCTBUEM CHIIBI TSKECTU U CHIIBI YIIPYTOCTH.
Ha6nronenue xoneOanuii rpy3a Ha HUTU U HA TIPYKUHE.
Habmronenune BeIHYXICHHBIX KOJICOAHHWI M pe30HaHCA.
PacnipocTpanenne npo10bHbBIX U IONEPEYHBIX BOJIH (Ha MOJIETIH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimol

OmnpeneneHre YacTOTHI M EpHO/Ia KoJIeOaHUH MaTEMaTHICCKOTO MasSTHHKA.

Omnpenenenre 4aCTOTHI M EpUOa KOJIEOAaHUHN IPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCMMOCTH MEpHOIa KOJICOAHHI MOABEIICHHOTO K HUTHU Tpy3a
OT JUTMHBI HUTH.

HccnemoBanue 3aBUCUMOCTH  TIepHoJa KOJCOAHWH TPY)KHHHOTO —MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCHUMOCTH TIEpHUOJa KoJieOaHUM Tpy3a, MOABEIHICHHOTO K HUTH,
OT Macchl Tpy3a.

OmnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJICOAHWA TPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a M )KECTKOCTH MPYKUHBI.

W3mepenue yckopeHus: CBOOOTHOTO TTa/ICHHSL.

Pa3nea 10. DiiekTpoMarHuTHOE 1M0JIEe U 3JIEKTPOMATHUTHbIE BOJIHBI

13



®enepanbHas paboyas mporpamma | duzuka. 7-9 kiraccel (6a30BbINH YPOBEHb )

DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BoJH. Vcmosnb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnexTpomMarHuTHas npupoja cseta. CKkopocTs cBeTa. BosHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

JlabopamopHhwvie pabomul u onvimol
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JIyueBasg mognens cBerta. Mcrounuku cBera. IIpsMonmHEHOE pacnpoCTpaHEHHUE
ceeta. 3armeHuss Conmnua u Jlywsl. Otpaxenue cBera. Ilmockoe 3epkano. 3akoH
OTpa)X€HUS CBETA.

[Ipenomnenne cBera. 3akoH npenomiieHHs cBera. llomHoe BHyTpeHHee
oTpaxkeHue cBera. Mcrmoap30BaHHE MOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTUYECKUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Ontudeckas cucrema (oToarmapara, MUKPOCKOIa U
Teneckona. I'ma3 kak ontuyeckas cuctema. biM3opykocTs U JaIbHO30PKOCTb.

Pasznoxenue 6enoro cseta B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CTIEKTPaIbHbIX
uBeToB. /ucnepcus ceera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n3oOpakxeHuil B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHYECKUN CBETOBO/I.
Xon nyyei B coOuparolieit JImH3e.
XO0J1 Iy4el B pacCeUBarOLIEH JTUH3E.
[Tonyyenue n3o0paxeHuil ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Monenn rnasa.
Paznoxenue 0enoro ceeta B CHEKTP.
[Tomy4yenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanne 3aBUCUMOCTH YTJIa OTPAKEHHsI CBETOBOTO JTyda OT yTJia aJcHHUS.
W3ydenne xapakTepuCTHK N300pakeHUs IpeIMETa B TNIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yTJTa MPEJIOMIICHUSI CBETOBOTO JIy4a OT YIJIa aJACHHUS
Ha TPAHUIIE «BO3yX—CTEKIION.
[Tomy4yenue n3o0pakxeHuil ¢ TOMOIILI0 COOUPAIOTIEH JIMH3HI.
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Omnpenenenre OKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTHH3BI.

OnbITHI 1O Pa3JIOKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITH 0 BOCIPUATHUIO 1[BETA MIPEIMETOB MPU UX HAOIIONCHUU Yepe3 LIBETOBBIC
(GUIBTPHL.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

Onwitel  Pesepdopna u muranerapHas mozenb atroma. Moxens atoma bopa.
Hcnyckanue u norjouieHue ceera aromoM. KBanTel. JInHelyaTeie CIEKTPBHI.

PamnoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOTO Spa.
Hyknonnas monens atomuoro sijpa. M3oronsl. PaguoaktuBHbie npespamenus. [lepuon
IIOJTypacIiajia aTOMHBIX SED.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MACCOBOIO YMCEN. DHEPIUs
CBSA3M aTOMHBIX sAnep. CBs3p Maccel M 3Hepruu. Peakuuu cuHTE3a M JENEHUS SIED.
Ncrounuku saeprun ConHIa U 3BE3I.

Anepnas odHepretuka. JIeMCTBHS pagMOAKTUBHBIX H3JIYyYCHHU HA JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3IMvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cu€Turka HOHU3UPYIOIINX U3TyUEHUH.
Peructpanus nznmydeHust pUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

HabnroaeHue CIUIOMHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

HccenenoBaHue TPEKOB: M3MEPEHHE SHEPIHMH YACTHIIBI 110 TOPMO3HOMY ITyTH
(o potorpadusm).

H3mepenue panoakTHBHOTO (hOHa.

IToBTOpPHTENBbHO-0000Ia0IIMIT MOYJIb

[ToBTOpUTENHEHO-00001IAIOMIMKA MOAYJIb MpEIHA3HAUYeH JUIsl CHUCTeMaTH3alud |
000011IeHHs] TPEIMETHOTO COJAEpPX aHUS W ONBITa JEATEIbHOCTH, MNPUOOPETEHHOIO
OpyU HW3YYEHUU BCEro Kypca (GU3MKU, a Takke I TMOArOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY AK3aMEHY M0 (hU3UKE ISl 00yJarOIIUXCsl, BEIOPABIINX ATOT YUCOHBIM
peaMerT.

IIpy wu3ydyeHHH AAHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHEeUMBAETCS OCTHKEHHE MPEIMETHBIX U
MeTarpeMETHBIX MJIaHUPYEMBIX pE3yNbTaTOB oOyueHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB MCCIIEIOBAHUS
SIBJICHUI MPUPOJIBI U TEXHUKHU, OBJIAJICHHE YMEHUSIMU OOBICHAThH (DU3UUECKUE SBIICHUS,
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MIPUMEHSISL TOJIyYEHHBIE 3HAHWS, pelaTh 3aJadyd, B TOM YHCIE KA4YE€CTBEHHBIE H
AKCIEPUMEHTAJIBHBIE.

[IpuHIMNIMATBEHO AEATEIBHOCTHBIN XapaKTep JAHHOTO pa3eiia peaiu3yeTcs 3a CUET
TOT0, YTO OOYYAIOIIMECS BBIMOJHSIOT 3a1aHUsI, B KOTOPBIX UM MPEIJIaraeTcs:

HA OCHOBE MOJIyYE€HHBIX 3HAHUW Pacro3HAaBATh U HAYYHO OOBSACHATH (PU3UUYECKHE
SBJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

UCIIOJIb30BaTh HAYYHbIE METObI UCCIIEIOBaHUS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
JUTSL IPOBEPKH TUIOTE3 U MOJIYYECHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHSITH HAy4YHbIE OCHOBBI HauOOJee BAXKHBIX JOCTUKEHUWA COBPEMEHHBIX
TEXHOJIOTUM, HAIpUMEp, MPAKTUYECKOrO0 MCIOJIb30BAHUS PAa3JIMYHBIX HCTOYHUKOB

SHEPrMM Ha OCHOBE 3aKOHA MPEBpAIlCHUS U COXPAHEHHUsI BCEX H3BECTHHIX BHUJIOB
SHEPTHUH.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30BAHUA

W3ydyenne Qu3mku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M IPEeIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHus (pu3ukum Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y obyuatomierocst 0yayT chopMUpPOBaHBI CIEAYIOIIUE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IPOSIBJICHHE HMHTEpECa K HCTOPUUM U COBPEMEHHOMY COCTOSHHUIO POCCHUHCKOU
(bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

TOTOBHOCTh K AaKTMBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTHUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHYCCKUM TIPUMCHCHHEM JIOCTHIKEHUN
busuKy;

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MMPUHITUTIOB B EATEILHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPUATHE DICTCTHYCCKUX KayeCTB (DU3MUECKONH HAyKH: €€ TrapMOHHYHOIO
IIOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, JAKOHUIHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEUIIIEW COCTABISIOUIEH KYJIbTYpPHI;

pa3BUTHE HAy4dyHOH JI0003HATEIBHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKON
NEATEIbHOCTH;

5) popMupoBaHus KYJILTYPHI 3I0POBbS U YMOIUOHAIBHOTO (JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTM Oe3omacHOro oOpa3a KU3HM B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpE, BaXHOCTH MPaBUJI O€30MacHOTO TOBEIEHHUS Ha TPaHCIOPTE,
Ha JIOPOTrax, C AJIEKTPUUECKUM U TETUIOBBIM 000pY0BaHNEM B JOMAITHHUX YCIOBHSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPyA0BOT0 BOCIIMTAHMS :

aKTUBHOE Yy4yacTHe B pCIICHHM MPAKTHYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTe/IbHOW OpraHM3alud, TOpojaa, Kpas) TEXHOJOTMYSCKOW M  COIHaIbHON
HAMpaBJICHHOCTH, TPEOYIOIIUX B TOM YHC/IEe U (U3NUECKUX 3HAHUI;

UHTEPEC K MPAKTUIECKOMY U3YUEHHUIO MPO(ecCuii, CBI3aHHBIX ¢ (PHU3UKOM;
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7) 3K0JIOTHYECKOT0 BOCTTUTAHUA:

OpUEHTAIMs Ha NMPUMEHEHHE (PU3MUECKUX 3HAHHWM JJISI pelIeHUs 3ajiad B 00JIacTH
OKpY>KaroIel cpe/ibl, INIAHUPOBAHUS TTOCTYIKOB M OLICHKH UX BO3MOXKHBIX MTOCIIEACTBUN
JUISL OKPY KarOIIeH Cpeibl;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHISCKUX TPOOJIEM U Iy TEH UX PEIICHNUS;

8) aganTanuu K H3MEHSIOIIUMCS YCJIOBHSM COIHAJIBHOW U MPHPOTHOM Cpe/bl:

MOTPEOHOCTh BO B3aWMOJICHCTBHH TPHW BBITIOJIHCHUH HCCICIOBAHUN U MPOCKTOB
(bU3UYECKON HAMMPABIEHHOCTH, OTKPHITOCTh OTBITY M 3HAHUSAM JIPYTHUX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeSTeIbHOCTD;

noTpeOHOCTh B (hOPMUPOBAHNN HOBBIX 3HAHHUH, B TOM Yrciie OpMYIUPOBAThH HCH,
TIOHSATHUSI, TUTIOTE3bI 0 PU3NUECKUX 00BEKTAX U ABJICHUSX;

OCO3HaHME Je(PUIIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JacTh
bu3uKy;

IJJAHUPOBAHKWE CBOETO PA3BUTHSA B MPUOOPETCHWHM HOBBIX (PU3NUYCCKHUX 3HAHUM;

CTPEMJICHHE aHAM3WPOBATh W BBISIBJIATH B3aUMOCBS3H TPHUPOMABI, OOIIECTBa U
PKOHOMHMKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (PU3MUECKUX 3HAHU;

OIICHKAa CBOMX JICCTBUM C YUETOM BJIMSHUS Ha OKPYKAIOIIYIO CPEIY, BO3MOKHBIX
r7100aJIbHBIX ITOCIEICTBHM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs mporpamMmbl M0 (pu3uMKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y  oOywarouierocs  OynyT  cOpMHpPOBaHbl  METANpeIMETHbIE
pe3yabTaThl, BKJIIOYAIOIINE ITO3HABATEIbHbIC YHUBEpCAIbHBIE Yy4YeOHbBIEC ICHCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC YIeOHbIC ACHCTBUS, PETYISITHBHBIC YHUBEPCATLHBIC
y4eOHBIC ICUCTBUSI.

Ilo3HaBaTeibHbIC YHUBEPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBble lornyeckue 1eMcTBus:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE TPU3HAKN OOBEKTOB (SIBICHUI);

YCTaHABIMBAaTh  CYIIECTBEHHBIH  NpHU3HAK  KJIacCHU(PHUKAIMK,  OCHOBAHUSA
JUTs1 000OILEHUS U CPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M ITPOTUBOPEYHS B pacCMaTPUBAEMbIX (haKTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3MUYECKUM SIBIICHUSIM;

BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSA3HM NP U3yUYECHUU (PU3UUECKUX SIBJICHUN U
IPOLIECCOB, JeNaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTUBHBIX
YMO3aKIIOU€HNU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 perieHuss y4deOHOW (U3MYEcCKol 3anadu
(cpaBHEHHE HECKOJIBKMX BapUAHTOB PELIEHUs, BBIOOP HanboJee MOAXOIAIIEro ¢ yuéToM
CaMOCTOSITENIHO BBIJICTICHHBIX KPUTEPUEB).
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ba3oBble ucciienoBarebCKHe 1eCTBUA:

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TO CAaMOCTOSTEIHLHO COCTABICHHOMY TIUIAHY OIIBIT, HECIIOKHBIN
bU3MYEeCKUl OKCIEPUMEHT, HEOOJbIIOe HCCIAeAOBaHNEe (DU3NISCKOTO  SBICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh HH(OPMAIIHIO, TIOTyYEHHYIO B XOIC
WCCJICTOBAHMSI WJTH DKCTICPUMEHTA;

caMoCTOSTeNNbHO (hopMynHpoBaTh O0OOIIEHHS W BBIBOABI IO pe3yJbTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

IIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3MUECKUX IPOIIECCOB,
a TaK)Ke BBIABUTATH MPEIANOJNOKEHHS 00 HX pa3BUTHMM B HOBBIX YCIOBUAX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbl, WHCTPYMEHTBI M 3allpOChl IIPU IIOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM MPEIJIOKEHHON y4eOHOU (pU3HUeCcKOU
3a]1a4H;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATb W  UHTEPIPETUPOBATh  HMH(POpPMALIHIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;

CaMOCTOSITENIbHO BbIOMpATh ONTUMANIbHYIO (pOpMY MpeAcTaBiieHUus: HHPOpMaLUU U
WUIFOCTPUPOBATh pEIIAEMbIe 3aJa4d HECIIOKHBIMM CXEMaMH, JHarpaMMaMiy, WHOMN
rpaduKoi U UX KOMOMHAIUSIMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B XOJIe OOCYXJeHHsI y4eOHOro Marepuaiia, pe3yJbTaToB JIaOOPaTOPHBIX padoT
U TMPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJTaeMOW TEeMbl M BBICKA3bIBATh
UJeu, HAIeJCHHBbIE HA peIIeHHWEe 3aJaud W TOJJep’KaHue OJaroKeaaTeIbHOCTH
0OIICHNS;

COTIOCTaBIIATh CBOM CYXKICHUS C CYXICHHSIMHU JPYTHX YYaCTHUKOB JHANIOra,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

nyOJIMYHO TPEACTABISATh PE3YyJbTaThl BBIMOJIHEHHOTO (PU3MUYECKOTO OMbITA
(9KCIIEepUMEHTA, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
MIPY peIIeHUU KOHKPETHOUM (PU3HUECKON MPOOIEeMBI;

IPUHUMATh LIEJM COBMECTHOU JIESITEIIbHOCTH, OPTraHW30BBIBATH JIEUCTBUS MO €€
JIOCTUKEHUIO: pacipeaessiTh PoJid, 00CY>KJaTh MPOIECChl U PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY
HaIpaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUS C IPYTUMHU YWIEHAMHU KOMAH/IbI;

OIICHWBATh KAauyeCTBO CBOErO0 BKJIaJa B OOMUH TPOAYKT MO KPUTEPHSIM,
CaMOCTOATEILHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHSI.
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PeryiasiTuBHbIE YHHBeEpPCAJIbHbIC Y4eOHbIE JTeHCTBUS
Camoopranu3anus:

BBISIBJISITH  TTPOOJIEMBI B JKM3HEHHBIX M YYE€OHBIX CHTYaIlUsiX, TpPeOYIOINUX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IUYHBIX TOIX0aX MPUHATHS pelIeHni (MHINBUIYAIBHOE,
NPUHATHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUH TPYIIION);

CaMOCTOSTEIILHO COCTABJIATh AJITOPUTM peIieHUsT (GU3NICCKON 3a7adul WK TUIaHa
UCCIICIOBaHMUSI C Yy4ETOM HMEIOIIUXCSI PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUAHThI PEIICHUH;

JieaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHHE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIM HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallUH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPUUMHBI JTOCTH)KEHUS (HEAOCTHIKEHUSI) PE3yJIbTaTOB JESATEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJHEHUS
(U3MYECKOro HCCIECOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejoBeKa B XOJ€ CIopa WIM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro.

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpH pelIeHHH (U3NYECKUX 3aJad WU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyyenuss B 7 KJacce MpeIMETHBIE Pe3ylbTaThl Ha 0a30BOM YpOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCIIOJIB30BaTh TIOHATHS: (PU3MYECKUE M XUMHUCCKUE SIBJICHUS, HAOIIOJCHHE,
OKCIICPUMEHT, MOJICJb, TUIIOTE3a, CAWHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYIa,
arperaTHbIe COCTOSIHHS BeIIeCTBa (TBEPIOE, >KUIKOE, Ta3000pa3HOE), MEXaHHYECKOE
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  TMPSAMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYyOmAs cui, naedopmamnus (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznmuyarh sBiaeHus (nud¢ys3us, TEIUIOBOE JABIDKEHHE YacTHI[ BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBeCHE TBEPABIX TN C 3aKPEIUIEHHOW OChIO BpAIlCHWs, Tepefada JJIaBICHUS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHUE Te,
NpEBpalICHUs] MEXaHWYECKOW SHEpPIuu) MO ONHCAHWIO HMX XapaKTEPHBIX CBOWCTB M
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBICHUH B OKpYKaIOIIEM
MHpE, B TOM YUClie GU3NUECKUE SBICHHS B IPUPO/IC: TIPUMEPbI IBUKECHHS C PA3IMYHBIMU
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CKOPOCTSIMA B XMBOW WM HEXKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpPHOro JaBJICHHS HA KUBOM OpraHusM, IJIaBaHHUE PbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (MPU3HAKHN) (PU3UUECKUX SBICHHUIA;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
dusznyeckue BeTMUUHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMsI, IIyTh, CKOPOCTb,
CpemHssl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TENA, CHJIA TPEHHUS, JABIICHHUE
(TBEpIOrO TEna, JKUIKOCTH, ra3a), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas paboTa,
MOIIHOCTh, TUJIEYO CHUJIBI, MOMEHT CHJbl, KO3()D(PUIMEHT TMONEe3HOr0o JACUCTBUSA
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TPakTOBaTh (PM3MYECKUI CMBICI UCIIOJIb3YEMbIX BETUYHMH, UX 0003HAUYECHHS U €IHHUIIbI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TIpaUKH H3YYEHHBIX 3aBUCHMOCTEN
(U3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3UYECKHE SBICHHUS U TPOLIECCHI, MCIOJIb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJTHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKON 3HEpruu, Ipu 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOLECChl U CBOWCTBAa TEl, B TOM YHUCIE U
B KOHTEKCTE CHUTyallud MPAKTUKO-OPUEHTUPOBAHHOTO  XapakTepa:  BBISABIATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H, CTPOUTH OOBACHEHHE U3 1-2 JOTMYECKHX I11aroB
c onopoit Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3UUECKUX SBICHUMN, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemiath pacu€rHble 3a7auud B 1—2 JelCTBUS, HCNONB3Ys 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHaJIW3a YCJIOBUS 33a/1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, MOJICTABIATH (DU3UUYECKHME BEIUYHMHBI B (OPMYJbl U TPOBOIUTH
pacuéThl, HAXOIUTh CIIPABOYHBIC JaHHBIE, HEOOXOIUMBIE JIJISl PELLICHUS 3a/1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYEHHOU (PU3NYECKOI BETUYUHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIM (PU3MYECKHUX
METOJ0OB, B OIIMCAaHUM HCCIICIOBAHMS BBIACIATH IPOBEPAEMOE IPEANOJIOKEHUE
(runotesy), pa3anuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT, HAXOUTh OLITUOKU
B XOJI€ OIIbITA, JEeJaTh BBIBOJBI 110 €0 Pe3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIONCHUIO (PU3UYECKUX SIBICHUH WM (U3HUUYECKUX
CBOMCTB TeJl: (OpPMYIMPOBATH MPOBEPSIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEI0AKEHHOTO 000y I0BaHUs, 3aIIUCBIBATH X0 ONBITA U (POPMYIUPOBATH BHIBOBL;

BBITIOJIHATD MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIbI
U TEMIIEpaTyphl C KCIOIb30BAHUEM AHAJIOTOBBIX W HUQPPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yIETOM 3a/IaHHON aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUI;

MPOBOAMTDH HCCIEAOBAHNE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT JIPYron
C UCITOJIb30BAHUEM NPSIMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYILETOCS
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TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHMS TE€J, CUJIbI YIPYTOCTH OT YAJIMHEHUS MNPYXKUHBI, BBITAIIKUBAOIIEH
CUIbl OT 00bEMa MOTPYKEHHOM 4YacTW Tela W OT IUIOTHOCTH JKHUJIKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IIIyOMHBI, HA KOTOPYIO TIOTPYKEHO TEJ0, YCIOBUN
IUIaBaHUs TEJ, YCIOBUM PaBHOBECHS phluara M OJIOKOB, y4aCTBOBAaTh B IJIAHUPOBAHHUH
y4e0HOTO HCCIIEZIOBaHUSA, COOMpPATh YCTAHOBKY M BBINONHITH H3MEPEHHS, CIEHys
NPEMJIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yjbTaThl MOJYYEHHOW 3aBUCUMOCTH
bu3nyecKuX BEIMYMH B BUJAC MPEIOKEHHBIX TaOJHIl U TpaduKOB, J€JaTh BBIBOJBI
IO pe3yJibTaTaM MCCIIEIOBAHHUS;

IPOBOJNUTh KOCBEHHbIE M3MEPEHMsI (U3NYECKUX BEIMYUH (TUIOTHOCTH BEILECTBA
JKUJKOCTH W TBEPAOTO TeElla, CUJa TPEHUS CKOJIBKEHUS, [aBICHUE BO31yXa,
BBITAJIKMBAIOIIAs CUJIa, ACHCTBYIOIIAs Ha OTPYKEHHOE B )KUAKOCTh TEN0, KO3PHUIUEHT
IIOJIE3HOTO JECHCTBUS MPOCTBIX MEXAHU3MOB), CIIEys IPEMIOKEHHON MHCTPYKIUU: TIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIYMCIIATH
3HA4YCHHE UCKOMOM BEJIUYHMHBI;

coOnrofaTh MpaBujia TEXHUKH O€30MacHOCTH mpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPUHIUIBLI JIEUCTBUSA MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOUIAIOIINECS COCYAbI, OapoOMeTp, pbluar, MOJBUKHBIA U
HEMOJABW)XHBIN OJIOK, HAKJIIOHHAS MIJIOCKOCTb;

XapaKTepU30BaTh MPUHIMIBI JIEUCTBUS HM3YUYEHHBIX MNPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMOpPOMl Ha MX oOmucaHus (B TOM YHKCIE: MOALIMIHUKH, YCTPOWCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNU U HEOOXOJIHUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MpPUMEPHl (HAXOAUTh HHPOPMALMIO O MIPHUMEPAx) MPAKTHUYECKOTO
UCIIOJIb30BAaHUSI (PU3MYECKUX 3HAHUW B TOBCEIHEBHOW >KU3HU [JIs1 OOecredeHUs
Oe3omacHOCTH TpU OOpaIIeHUH C NpUOOpaMH W TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUSs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MMOBEICHUS B OKPY KAIOIIeH
cpexne;

OCYIIECTBIISATh OTOOpP MCTOYHUKOB MH(popManuu B MHTepHETEe B COOTBETCTBUU
C 3aJJaHHBIM MOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIIMXCSl 3HAHUIA U TyTEM CpaBHEHUS
pPa3TUYHBIX UCTOYHUKOB BBIIEIATH UH(POPMAIIHIO, KOTOpas SBISETCS MPOTHBOPEUNBOIN
WJIM MOKET OBITh HEJJOCTOBEPHOM;

WCIIOJIB30BaTh TPU BBHINIOJIHGHUM YUYEOHBIX 33JaHUi  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COAEpXaHHs, CIpaBOYHbIE MaTepuaibl, PECYpChl CETU
WuTepHer, BiageTh MNpuéMaMu KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHbMEHHBIC U YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 uCTOYHUKOB WHGpOpManuu (U3UIECKOTO COJEpKaHUS, B TOM 4YHCJIE MyOJUYHO

22



®enepanbHas paboyas mporpamma | duzuka. 7-9 kiraccel (6a30BbINH YPOBEHb )

JieNaTh KpaTKHe COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCIOJb30BaTh W3YUYCHHBIN MOHATHUIHBINA ammapaT Kypca (U3HKH,
COIPOBOKJIATh BBICTYINICHUE MPE3ECHTALNEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUHN pacipeiesiTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM IIJIaHA
NCHCTBUM, aJlleKBaTHO OIICHUBATh COOCTBEHHBIA BKJIAX B JAESITEIBHOCTb TPYIIIIHL,
BBICTpanBaTh KOMMYHHMKAaTHBHOE B3aUMOACHCTBHUE, YUUTHIBAsE MHEHUE OKPYKAIOIIKX.

K xonmy oOyuenuss B 8 kjiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCITOJIB30BATh MOHATHSL: MAacca ¥ pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHMSI BEUIECTBA, KPUCTAJUIMYECKHE U aMOp(QHBIE Tea,
HACBIILICHHBIN 1 HEHACBILLEHHBIN Map, BIaXKHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS

SHEPrusi, TEIIOBOM JIBUTATEIb, JJIEMECHTAPHBIN JICKTPUUECKUAN 3apsifl, SIEKTPUUECKOE
T10JI€, TPOBOJIHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHUIN TOK, MAarHUTHOE T10JIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
pPaBHOBECHE, CMAauMBaHUE, KaNWUISIPHBIE SBJICHMS, WCIIAPEHUE, KOHJCHCALMS,
IJIaBJICHUE, KpUCTAJUTM3aLUsA (oTBepaeBaHuE), KHIICHHE, TerJIoneperaya
(TemIonpOBOHOCTb, KOHBEKILMS, W3IYyYEHUE), AJIEKTpHU3alus TeJ, B3aUMOJEHCTBUE
3apsiOB, JEUCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBHE
MarHuTOB, JEHCTBHE MArHUTHOIO MOJIA HA MPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAs
MHIYKIMS) 10 OINHUCAaHWI0O WX XapaKTepHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NYECKUX SIBICHUI B OKpYKaroUIeM
MHUpE, B TOM 4YHCJI€ (PU3NYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUIIPHBIE SBJIEHUS B NPUPOJE, KPUCTALIBI B Ipupone, usnydenne ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TymMaHa, MHEs, CHeEra,
AIEKTPUYECKUE SIBJIEHUS B aTMOC(EpE, JJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMJiu, apeid MmoiarocoB, pojb MATHUTHOTO TOJIS 7S )KU3HU Ha 3eMJie, TOJISIPHOE
CUSIHUE, TpPU OTOM TEPEBOJUTHh MPAKTHUYECKYIO 3a/layy B Y4YEOHYIO, BBIIEIATH
CYILECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

ONKCHIBATH W3YYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBJICHUSA, HCHOIb3Ys
bu3nyeckue BeIMYUHBI (TeMmIeparypa, BHYTPEHHSS SHEPIHs, KOJUYECTBO TEIUIOTHI,
yAeNbHas TEMIOEMKOCTh BEILECTBA, YAENbHAS TEIUIOTA IUIABJIEHUSA, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQGUUIMEHT IMOJIE3HOTO
JEWCTBUSL TEIUIOBOW MAILMHBI, OTHOCUTEIbHASI BIIAXKHOCTb BO3/lyXa, JJEKTPHUUYECKUN
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HAIIPSYKEHHUE, COMPOTUBIIEHUE TPOBOJAHUKA, YIAEIBHOE
COMPOTHUBJICHUE BEIIECTBA, pa0OTa U MOILIHOCTH 3JEKTPUUYECKOTO TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOJIb3YEMbIX BEIUYUH, 0003HAUYCHUS U
CAUHUIIBI  (U3MYECKUX BEJIMYMH, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYUHAMHU, CTPOUTH TpapUKU HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;
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XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBJICHHUSI U TPOIECCHI, HUCIOIb3YS
OCHOBHBIC TIOJIO)KEHHSI MOJICKYJISIPHO-KMHETUUYECKOM TEOpUH CTPOCHHS BEIIECTBA,
MPUHITUI CYNEPIIO3UIINH TT0JIeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3aps/ia,
3akoH OMa J1s ydacTka uemnu, 3akoH JDxoyns—JIeHna, 3aKkoH COXpaHEHHWs! SHEPruH,
IIPY ATOM JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMAaTHUYECKOE

BBIPAKCHHE;
OOBACHATH (PU3UYECKHE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCJIE U B KOHTEKCTE
CUTyalUMid  NPaKTHUKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  IIPUYUHHO-

CJIEJICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1—2 JTIOTMUYECKHX 1IaroB ¢ onopoi Ha 1-2
U3YYCHHBIX  CBOMCTBa  (M3MUECKUX  SBICHUH, (PUINYECKHUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemath pacu€THble 3aJayd B 2—3 JCHCTBUS, HCNOIb3Ysl 3aKOHBI U (OPMYJIBL,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHAJIW3a YCIOBUS 3a/1a4M 3alIUChIBAaTh
KpaTKO€ YCJIOBHE, BBISABJISTH HEIOCTATOK JaHHBIX JUIsl PEIICHUS 3aJa4d, BHIOUpATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ PEIICHMS], IPOBOIUTH PACUETHl M CPABHUBATH
MOJIy4YeHHOE 3HaY€HHE (PU3NYECKON BETUUHHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOXHO PEIINTh HPU MOMOUIM (PUIUUECKHX
METOJOB,  HCIOJb3ys  ONMCAHHE  MCCIEAOBAHUSA,  BBIACIITH  IPOBEPSEMOE
IIPEAIIOJIOKEHNE, OLICHUBATh IPABWIBHOCTh INOPSAKA IPOBEACHUsS MCCIEAOBaHUA,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTh ONBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeJ (KaNWJUISIPHBIE SBJICHUS, 3aBUCUMOCTb JABJICHUS BO3/yXa OT €ro o0béMa,
TEMIIEPATYPbI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT LBETA
U3llydame  (IOrJomarmIeld)  MOBEPXHOCTH, CKOPOCTb  MCHApEeHHsl  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aLUsa Tel U
B3aMMOJICHCTBUE DJICKTPUUECKUX 3apsioB, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHuWTa, CBOWCTBA 3JIEKTPOJBUIATEIIS
MIOCTOSTHHOTO TOKa): (OpPMYJIMpPOBaTh MPOBEPSIEMBbIE MPEANOJOKEHUA, COOUPATH
YCTaHOBKY U3 MIPEIJIOAKEHHOT0 000pY1I0BaHUS, OMMCHIBATh XO/I OIIbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATh MPSMBbIE HW3MEPEHUS TEMIEPATYpPbl, OTHOCHUTEJIBHOW BJIAXHOCTH
BO3/1yXa, CWJIbl TOKA, HANpPSOKEHUS C HCIOJIb30BAHHEM AaHAJIOTOBBIX MPUOOPOB U
JATYMKOB (PU3NYECKUX BEJIMYMH, CpPAaBHUBATh pE3yibTaThl M3MEPEHUN C Y4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCIOJIb30BaHUEM MPSIMBIX HM3MEPEHUI (3aBUCMMOCTH COMNPOTUBIIECHUS MPOBOJIHUKA
OT €ro JUIMHBI, IUIOLIAIU ITOIIEPEYHOr0 CEUYCHUS U YEJIBHOTO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yyepe3 MPOBOJHUK, OT HAIPSIKEHUs HA NPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIE0BATEILHOIO W MapajyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATh UCCJEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATh U3MEPEHUs, CIeays
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NpeIIOKEHHOMY IUIaHy, (UKCUPOBATh PE3YJIbTAaThl MOJYYEHHON 3aBUCHUMOCTH B BHUJIE
TaOJIUI U TPapUKOB, 1€1aTh BEIBOJBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

MIPOBOANTH KOCBEHHBIC U3MEPEHHS PU3NUECKUX BEIHUNH (yAeIbHas TETNIOEMKOCTD
BELIECTBA, CONPOTUBIICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh U3MEPEHHUs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAys
IpEeJI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUEHNUE BEJIMYMHBI,

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH INpu paboTe ¢ 1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX MPUOOPOB M TEXHUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONUCAaHUS (B TOM 4YHCIE: CHUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, TapoBas TypOMHA, aMIEPMETP, BOJBTMETP, CUYETUMK BJIEKTPUUYECKOU
SHEPrUM, DJIEKTPOOCBETUTENIbHbIE NPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPHOOPHI
(mpumepsbl), 3JIEKTPUUECKUE MPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBJICHUA U
HeoO0XouMble (PU3UUYECKNE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE MPHUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBbI 3JIEKTPUYECKUX LIETEeH C MOCIEeI0BAaTEIbHBIM U MapaJUICIbHBIM COEAMHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS IIEMEHTOB AJIEKTPUUECKUX LIeTIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTh HWH(MOPMALMIO O MPUMEpPax) MPAKTUYECKOrO
UCIIOJIb30BaHUsI (PU3MYECKMX 3HAHMM B TOBCEAHEBHOW XU3HM Mg OOecreyeHus
0€30MacHOCTH IpY 0OpAIIEHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOWCTBAMU, COXPAHEHHS
3JI0pPOBbsI U COOJIIOIEHHSI HOPM 3KOJIOTUYECKOT0 MOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYUIECTBJIATh MOUCK HH(OpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE UMEIOIIMXCS 3HAHUW W MYTEM CpaBHEHUS AOIMOJHHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MpPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
IUTEpaTypy (U3UYECKOTO COJAEpKAHMs, CIPABOYHBbIE MaTEpHalbl, PECYpChl CETH
WuTepHer, BiIageTh MNpuEéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
UH(OPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJAEPKAHMS, B TOM YHUCIE
nyOJMYHO  TPENCTaBIATh  pe3yJdbTaThl  MPOEKTHOM  WJIM  HMCCIEeN0BaTEIbCKOU
NeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYECHHbIM MOHSATUHHBIN ammapar
Kypca (pU3HMKH, COMPOBOKIATH BBICTYIIEHUE MTPE3EHTALIUEH;

IpPU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB M HUCCIEAOBAHUNA (PU3UUECKUX IPOLIECCOB
pacnpeneniaTb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IOCTABJIIEHHBIMM 3aJadyaMy,
CIIEIUTh 3a BBINOJIHEHUEM IIIaHa JEMCTBUM M KOPPEKTHPOBAaTh €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJIaA B  JEATENBHOCTh  IPYMIbl,  BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aMMOJIEHCTBHE, IPOSBIISASA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh TOHATHS: CHUCTEMa OTcu€ra, MaTepuaibHas TOuYKa, TPAECKTOPHS,
OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMKEHUS, nedopmanus (ymnpyras, miacTUdeckas),
TpPEHUE, IIEHTPOCTPEMUTENHHOE YCKOPEHUE, HEBECOMOCTD M TIEPETPY3KH, IICHTP TSHKECTH,
aOCOJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPIOTO Tesla, paBHOBECUE, MEXaHUYECKUE
KOJIeOaHWs U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS
U TIOTJIONIEHus, albda-, 0eTa- U TaMMa-u3IydeHus, M30TOIbI, SiCpHAs SHEPTeTHUKA;

pasznuyaTh SBJICHHS (PAaBHOMEPHOE ¥ HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBIKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUKEHUE, CBOOOHOE MaJIeHHUEe TeJ, PABHOMEPHOE
NBIDKEHWE TI0 OKPY)KHOCTH, B3aWMOJCHCTBHE TEJ, pPEAKTUBHOE JIBIDKCHHE,
KoJie0aTeIbHOE JBM)KCHHE (3aTyXarollMe M BBIHYXJICHHbIE KOJIeOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKa, MPSMOJIMHEITHOE PacpOCTpAHEHHE, OTPaKEHUE
Y MIPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEIoro cBera
B CHEKTP M CIIOXKEHUE CIEKTPAIbHBIX IIBETOB, JMCIEPCUs CBETa, €CTECTBEHHAs
PaIOAKTUBHOCTh, BOSHUKHOBEHUE JTUHEHYATOTO CIIEKTPa U3TYyUYEHHUS) 110 OTMMMCAHUIO UX
XapaKTEPHBIX CBOMCTB W Ha OCHOBE OMBITOB, IEMOHCTPHUPYIONIUX JaHHOE (PU3NUIECKOE
SIBJICHUE;

pacmo3HaBaTh MPOSBIICHUE U3YUCHHBIX (PU3NUYECKHX SIBJICHUI B OKPYKAIOIIEM MUPE
(B ToM uucie Gpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIIUBBI U OTJIUBBI, IBUKCHHUE TIJIAHET
ConHEYHON CHCTEMBI, pEaKTUBHOE JBUYKEHUE KUBBIX OPTaHU3MOB, BOCIIPUSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEMCMHYECKHUE BOJHBI, I[yHaMH, 03XO, IIBETa TeII,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yIbTPadUOJIECTOBOTO M PEHTIEHOBCKOTO W3Jy4YeHUH, €CTECTBEHHBIM DPaJMOAKTHBHBIN
G oH, KOCMUYECKHUE TyUd, PATHOAKTHBHOE U3ITYYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaOAKTUBHBIX HW3JYYCHHM Ha OpraHu3M 4YeJOBEKa), MpPU OTOM TEPEBOIUTH
MPAKTUYECKYIO 3a/ady B Yy4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (IMPU3HAKH)
(bU3NYECKUX SBICHHUM;

OMKCHIBATh HW3YYCHHBIC CBOWCTBA Tel W (PU3MUYECKHE SBIICHUS, WCIOIb3YS
bu3MYecKue BEIMYMHBI (CpeAHSAsS M MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUHU, YCKOpPEHUE, MepeMelieHue, MyTh, YIIoBas CKOPOCTh, CHJIA TPEHHS, CUia
YIPYTOCTH, CUJIa TSHKECTH, YCKOPEHHE CBOOOIHOTO MaJCHMsI, BEC Teja, UMITYJIbC Tena,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOJHSITOTO HaJ TOBEPXHOCTHIO 3EMJIHM, MOTCHIUANbHAS DHEPTHS CKATOU MPYKUHBI,
KHHETHYCCKas SHEPTHsI, TIOJTHAS MEXaHW4YEeCKasi SHEPTHs, TIEPHOJT M YacTOTa KOJICOaHMH,
JUTMHA BOJHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, IIOKA3aTeNb
MPEJIOMJIEHUSI CpeJibl), MPU OMHCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUU CMBICI
WCIIOJIb3YEMbBIX BEJIMYWH, 0003HAUYCHUS W €AWHUIBI (PU3MUECKUX BEIUYHH, HAXOIWThH
(bOopMyIIBI, CBS3BIBAIONINE NMAaHHYIO (U3MYECKYIO0 BEIMYMHY C APYTUMHU BEIMYWHAMU,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS W TIPOIECCHI, WCIONB3YS
3aKOH COXPAaHCHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTEHUS, TPUHIIUI CYMEPIO3HUIINN
CWJI, TIPUHIIUI OTHOCUTENbHOCTH [ amwies, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO 4YHCEN TIPH SASPHBIX pPEaKIUsIX, NpH OTOM JaBaTh CIIOBECHYIO
(GOpMyITHMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3WYECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyalluli  TPaKTHKO-OPMEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUIUHHO-
CIICJICTBEHHBIC CBS3H, CTPOUTH OOBICHEHUE U3 2—3 JIOTHUECKUX IIIaroB ¢ OMOpPOi Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WMYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB WA
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aauydl (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIE (DU3UYCCKHME BEITUYMHBI: HA OCHOBE
aHaM3a yCIIOBUS 3a[a4M 3aIMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE WUITU
U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIC JIs PEIICHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HMICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEUIUTh MPH MOMOIIM (U3HUECKUX
METO/IOB,  HWCIIOJB3yS  OMHCAaHUE  WCCICIOBAHWSA,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

IPOBOJUTH OMBITHl MO HAOMIOEHNI0 (U3MYECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB TeJ (M3yuyeHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpPAaHEHUSI DHEPTHH,
3aBUCUMOCThH TIEpHOia KOJIeOaHN TTPYKUHHOTO MAasSTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCUMOCTH OT aMIUTUTYABl MajbIX KOJeOaHWH, TPAMOIMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3okKEHUE OEIoro CBeTa B CIEKTpP, M3Y4YEHHUE CBOMCTB
M300pakeHUs B TJIOCKOM 3€pKajie U CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoien
JIMH3€E, HaOJII0ICHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB MU3JTyUCHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HAOOpa 000pYAOBaHUS, OMUCHIBATH X0 OMBITA U
€r0 pe3yJIbTaThl, OPMYIUPOBATH BEIBOIBL;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisis CpeaHee
3HaUCHHUE W3MepseMON BeIMYMHB ((POKYCHOE paccTosHuE COOMparoIel JUH3bI),
000CHOBBIBaTh BBIOODP CIIOc00a u3MepeHus (M3MEPUTETHLHOTO TPUOOpa);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEHN (PU3MUECKUX BETUYNH C UCIIOJIH30BAHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUN
0e3 HayaJIbHON CKOPOCTH, TIeproia KoJieOaHU MaTeMaTHYeCKOT0 MasiTHUKA OT JUIUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yria MaJCHHUs W YIjia MPEIOMIICHUS
OT yIJIa aJIcHus): TUIAaHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITEIFHO COOMPaTh YCTAHOBKY,
(buKCUpPOBAaTh PE3YNBTATHI MOTYYCHHONH 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B BHJIC
Tabnui u rpauKoB, ACNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHUS;
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MPOBOJIUTh KOCBEHHBIE M3MEPEHUS] (PU3MUECKHX BETUYHMH (CPEIHSsI CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh MPY>KUHBI, KOAPOUIIMEHT TPEHUsI CKOJBKEHUS, MEXaHWdeckas padbora u
MOITHOCTh, YaCTOTA U IEPUOJ KOJIEOAHHIT MAaTEMAaTUUYECKOTO U MPYKUHHOTO MasiTHUKOB,
ONTUYECKAas CUJIa COOMPAIOIICH JTMH3BI, PAIMOAKTUBHBINA ()OH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIIBHYI0 YCTAHOBKY W BBINOJHATH U3MEPEHUs, Cleays
MPEJIOKEHHOW MHCTPYKIIMU, BBIYUCISATH 3HAYEHUE BEJIMYUHBI U AHAIM3UPOBATH
MOJIyYeHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM MOTPEIIHOCTH U3MEPEHUM;

coONo/IaTh MpaBWJia TEXHUKH OE30MacHOCTH IMpu padbore ¢ 1abopaToOpHBIM
000pyI0BaHUEM;

pasyinyaTh OCHOBHBIEC MPU3HAKU MU3YYCHHBIX (DU3NUYECKUX MOJENCH: MaTepraibHast
TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOUYEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IJIaHeTapHasi MOJIEIb aTOMa, HYKJIOHHAs! MOJIEJIh aTOMHOTO SJIpa;

XapaKTEepU30BaTh TPUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUAOMETp, JATYUKHU MOJOKEHHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIECKUE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BHIIbCOHA), UCHONB3Yyd 3HAHUS
0 CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOIUMBbIE (PU3HUECKHE 3aKOHOMEPHOCTH;

HCTIOJB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM HW3YUYECHHBIX TEXHUUYECKUX
YCTPONCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPHU PEIICHUH
y4eOHO-MPAKTUYECKUX 3a7ad, ONTHUYECKUE CXEMbl IJisi TOCTPOCHHUS H300paxeHui
B IJIOCKOM 3€pKajie U coOuparouieil JIMH3e;

NPUBOAUTH TPUMEPHl (HAXOAUTh HHGPOPMALMIO O TPHUMEPAX) MPAKTHIECKOTO
WCIIOJB30BaHUsl (PU3UYECKUX 3HAHUW B TMOBCEJHEBHOM KU3HU [Jis1 OOecredeHUs
O0e3omacHOCTH TMpu OOpalieHuH C NpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUSs 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBJIATh TMOUCK uHpOpmaruu Qusnyeckoro cojepkanus B HHTepHeTe,
CaMOCTOATENbHO (OPMYIUPYS TMOUCKOBBIM 3aMpoc, HAXOAWUTh IMYTHU OIpeaAesICHUs
JIOCTOBEPHOCTH TIOJNyYeHHOW WH(OpMAIMM Ha OCHOBE MMEIONMIUXCS 3HAHUM W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TIPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHU  HAayYHO-TIOMYJISIPHYIO
JTUTEPATypy (U3UYECKOTO COJEp)KaHMsI, CIPABOYHBIE MaTEpHalbl, PECYpPChl CETU
NutepHer, Bianerb mnpuéMaMyd KOHCIIEKTUPOBAHMS  TEKCTa, MPeoOpa3zoBaHMs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE THCHbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHOpMaAIMU U3 HECKOJbKHX HMCTOYHUKOB (DU3HYECKOTO COAEpN aHUs, ITyOJIMYHO
MPEACTABIATh PE3YJIbTAThI IPOEKTHOW WIIM UCCIEA0BATEIBCKOMN AEATENbHOCTH, IPU 3TOM
IPaMOTHO HCIIOJIb30BaTh H3YYEHHBIM MOHSATUHHBIN amnmapar H3y4yaeMoro pasjena
GU3MKK W CONPOBOXKAATh BBICTYIUICEHHWE TMpe3eHTalel ¢ Y4ETOM OCOOEHHOCTEM
ayJIUTOPUU CBEPCTHUKOB.
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7 KJIACC
Ne HaunmMenoBanue KomnuectBo | [Iporpammuoe comepkanue |  OCHOBHBIC BUJIBI JEATSIHHOCTH 00yUJaIOIIIXCS
/1 pa3zesioB U TEM JacoB

y4eOHOTO MpeaMeTa

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIETro MHUpPa

1.1 | ®usuka—Hayka 2 ®du3nka — HayKa o npupojie. | BrisiBieHue paznuunii Mexxay GU3n4eCKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHUH: MEXaHUYECKUX, TEIIOBBIX,
ANEKTPUUYECKHE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Hab6mronenue n onvicanue PU3NYECKUX SIBICHAN
3BYKOBBIC
1.2 | ®dusnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue EeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpusndeckux HU3MEPUTEIILHOTO Mproopa.

BeJIMUUH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHUN
MexayHapoaHasi cucteMa
€IUHULL

N3mepenre MMHEeNHBIX pa3MepoB TEl U

IIPOMEKYTKOB BPEMEHU C YUETOM IOTPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TENA.
N3mepenne temnepaTypsl Py MOMOILIA
YKUJIKOCTHOTO TEPMOMETPA U JaTYUKA
TEMIEPATYPHI.

BrinonHeHne TBOpUECKUX 3a4aHUM 110 TTOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PU3NIECKUX
XapaKTEepUCTHUK, HATIPUMED, PAa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIITUX PACCTOSHUMA, MAITBIX
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IPOMEXKYTKOB BpeMeHu. OO0Cyx1eHne
Hpe/araeMbIx Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
HAy4YHBIN METOA €CTECTBEHHBIE HAYKU SBJICHHMSI, HAITPUMeED:
MO3HAHUS U3y4aroT IpUpPOAY. — II0YEMY OCTAHABJIMBAETCS ABHKYILEECS
EcrecTBeHHO-Hay4YHBIN 10 TOPU30HTAJILHOM OBEPXHOCTH TEINO;
METOJI TO3HAHUS: — IIOYEMY B KAPKYIO IOTOAY B CBETJIION OACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOI'0 BONpOcCa, CIIOCOOOB MPOBEPKU TMITOTE3.
BBIJIBUKEHUE TUTIOTE3, [IpoBeaenue ucciaenoBaHus 1o MPOBEPKE KaKO-
HKCIIEPUMEHT 110 IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocredmmx Moaenel Gu3nIecKux
HA0JIF0TAEMOTO SIBJICHHMSL. SABJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIPUMED
Onucanue pu3NIeCKUX naJieHUe MpeaMeTa; IpSMOIMHEHHOE
SBJICHUH C TIOMOIIbIO pacnpoCTpaHEHUE CBETa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBC¢ACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crtpoenue BelecTna

1

Ctpoenue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
JTUCKPETHOE CTPOECHHUE
BEIIECCTBA

HaGmroienne u MHTEpIpeTaIis ObITOB,
CBUETEIBCTBYIOMNUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U MOJIEKYT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyUYEHHBIX
Ha aTOMHOM CHJIOBOM MHUKpockorie (ACM) —
naboparopHasi pabota o teme: «OreHka
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JuaMeTpa aToMa METOIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenue pa3MepoB MajbIX Tel

2.2 | IBmxeHne u
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

JIBM>KEHUE YaCTHII
BemecTBa. CBsA3b CKOPOCTH
JBH>KEHUS YaCTHUIL

C TEeMIEPaTypoil.
BpoyHoBcKO€ ABUKEHHE,
b dy3us.
B3aumoneiicTBue 4acTHil
BEILIECTBA: MPUTSHKCHUE U
OTTAJIKUBAHUE

Habmonenue u 06bacHeHne OpOyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PAaCIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
OOHapyKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSKEHUS
¥ OTTAJIKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbi€ COCTOSTHUA
BEILIECTBA: CTPOCHUE ra3oB,
HKUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
B3anmocBs3e Mexay
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (C UCMOIB30BaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IM4Uii B CTPOSHUH Ta30B,
KUJKOCTEH U TBEP/IBIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN 1
TBEPIBIX T€J, OOJIBILION CKUMAEMOCTH Ia30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TET U
TEKY4ECTH KUJKOCTH.

[IpoBenieHre ONBITOB, IOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUHM BOJIbI YACTHUIIBI HAXOISATCS
B CPEAHEM Jabllie IPYyT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKIY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUM BOJIbI U
CYIIIECTBOBAHMEM BOJHBIX OPraHU3MOB

(MC — 6uomnorusi, reorpadusi)

Hroro no pazaeny
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Pazaen 3. /I[Bu:keHne H B3aUMOAeliCTBHE TeJl

3.1 | MexaHnuueckoe 3 MexaHuyeckoe TBHKEHHE.
JIBUKCHUE PaBHOMEpHOE 1
HEpaBHOMEPHOE JIBIKEHHE.
Ckopocts. Cpenssist
CKOpOCTh TIpU
HEPaBHOMEPHOM
IBUKEHUU. Pacuér mytu u
BPEMEHH JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
oTIpe/IeIICHUE €TO MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/ICIICHUE €T0 OTIUYHNI OT PABHOMEPHOTO
JIBUKCHHUSL.

Omnpenenenrue CKOPOCTH PAaBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKECHUS
OpycKka WK TIapyKa 1Mo HaKJIOHHOW TUTOCKOCTH
Petenue 3a7a4 Ha onpeiesieHre MyTH, CKOPOCTH
¥ BPEMEHU PaBHOMEPHOTO JBUKCHUSI.

AHanu3 rpaduKOB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SABneHne UHEPIUU. 3aKOH
TUIOTHOCTh uHepuuu. B3aumoencteue
TeJl KaK IpU4YrHa
WU3MEHEHUSI CKOPOCTH
JBIDKEHUS TeJl. Macca kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBs13b INIOTHOCTH

C KOJINYECTBOM MOJIEKYT

B eJUMHMIIE 00BEMA
BEIIIECTBA

OOBsICHEHHE U TIPOTHO3UPOBAHUE SBJICHHIHA,
00YCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IPOUCXOJIUT IIPH TOPMOKCHHH MU PE3KOM
MaHEBPE aBTOMOOMJISI, TOYEMY HEBO3MOXKHO
MTI'HOBEHHO IPEKPATHTh JBMKCHUE HAa BEJIOCHIIC]IC
VI CaMOKaTe H T. 1.

[TpoBeacHUE M aHAIIN3 OIBITOB,
JEMOHCTPHPYIOIINX U3MEHEHUE CKOPOCTH
JBUKCHHS TEJIa B pe3yJIbTaTe ICHCTBUS Ha HETO
JPYTUX TeIL.

Perienrie 3aau Ha onpe/eIeHre MacChl Teja, ero
00bE€Ma U INIOTHOCTH.
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[IpoBeneHue u aHamU3 ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTh U3MEHEHUS
CKOPOCTH T€JIa OT €ro MaccChl IpH
B3auMoieicTBUM Tel. i3MepeHue macchl Tena
Pa3IMYHBIMU CTIOCOOAMH.

OrnpeneneHre IOTHOCTH TEJIA B PE3YJIbTATE
U3MEpPEHHUs €ro Macchl U 00bEMa

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJEHCTBHUS TEN.
Cuita ynpyrocT# ¥ 3aKOH
I'yka. 3mepenne cuibl

C MOMOIUIBIO TMHAMOMETpA.
SIBneHME TATOTEHUS U CUJIa
TskecTH. Chiia TSKECTH
Ha JPYTuX TUIaHeTax.

Bec Tena. HesecomocTs.
CrnoxxeHue cui,
HaIMpAaBJIECHHBIX M0 OJHOMN
IPSIMOM.
PaBHOpelicTBYIOIIIAs CUII.
Cuna tpenus. Tpenue
CKOJIbKEHHS U TPEHUE
1okos1. TpeHue B mpupoae
U TEXHUKE

N3ydenue B3auMOEHCTBUS KaK IPUYMHBI
MU3MEHEHUS CKOPOCTH TeJa WM ero aedopMalnu.
Onucanue peajibHbIX CUTyallil B3aUMOJIEHCTBUS
TEJ C IOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE U H300paKEHUE CHIIBI.

Nzyuenwne cuibl ynpyroctu. MccrnenoBanme
3aBUCHUMOCTH CHJIBI YIPYTOCTH OT yJIJTHHEHUS
PE3WHOBOTO LITHYPA WX TPY>KHUHBI

(c mocTpoeHueM rpaduka).

AHanu3 IpaKTUYECKUX CUTYAIUH, B KOTOPBIX
IPOSIBIISIETCS IEUCTBUE CUIIbI YIIPYTOCTH
(ynpyrocTh Msi4a, KpOCCOBOK, BETOK JIepeBa

u Jp.).

AHanu3 cuTyalui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIOJIb30BAHUEM SIBJICHUSI TATOTEHUS U 3aKOHA
UHEPLIHH.

W3mepenue Beca Tena ¢ HOMOIIbIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIOCO0a U3MEPEHHUSL.
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Ananmu3 n MOJCINPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIIPABJICHHBIX BJOJIb OJJHOM
npsimoil. OnpeneneHe BeIMYnHbI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenue cuiibl TpEHUS CKOJIBKEHUS U CUIIBI
TPEHUs I1OKOSI.

Hccnenoanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallNH, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WIH
yBEJIMYEHHUS (KaTaHUE Ha JIbDKaX, KOHbKax,
TOPMOKEHNE aBTOMOOWJIS, UCTIOIb30BaHHUE
NOAIIMITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u 11p.). Perienue 3agau ¢ uCHOIb30BaHUEM
dopMy1 A pacuéra CUIIbI TSKECTH, CUIIbI
YIPYTOCTH, CUJIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBienue TBEPABIX TeJl, )KMIAKOCTEN U ra30B

4.1

Hasnenue. Ilepenaua
JaBJICHUST TBEPABIMU
TEJIAMH, JKUJIKOCTAMHU
Y razaMu

3

JlaBnenne. CriocoObl
YMEHBIIICHUS U YBETUICHUS
naBiieHUs. /[aBieHue rasa.
3aBHUCHMOCTD JaBJICHHUSA
rasa ot 00béma,
TEMIIEPATYPHI.

Amnann3 1 00bsICHEHHUE ONBITOB U MMPAaKTHYCCKHUX

CUTYaIlHi, B KOTOPBIX TIPOSBIISIETCS CHJIA
JTABJICHMSL.

O6ocHoBaHKE CITOCOOOB YMEHBIIICHUS U
YBETMYCHHS TaBJICHHUS.

W3y4eHnne 3aBUCHMOCTH JIaBJICHUS ra3a
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[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bEMa U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH niepeayn 1aBIeHUS
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YyIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIBHOE I0Ka3aTeIbCTBO 3aKOHA
Iackas.

Pemenwne 3ama4 Ha pacuy€T gaBieHUs TBEPIOTO
Tena

4.2 | laBieHue >KUAKOCTU 3aBUCHMOCTH J1aBIICHUS HccnenoBanue 3aBUCMMOCTH aBIICHUS KHUIKOCTH
KHUJIKOCTHU OT TJTyOUHBI. OT TIIyOMHBI IOTPY>KEHUSI U TNIOTHOCTH KHUJIKOCTH.
[TneBmMaTnyeckue mamuubl. | HaGmrogenne u o0bsICHEHHE THAPOCTATUIECKOTO
I'mppocrarnueckuii IapaJiokca Ha OCHOBeE 3akoHa [lackais.
napagokc. Coobmaromuecs: | M3ydeHune cooOMIAIONIMXCs COCY/IOB.
cocyabl. 'mapaBnuueckue | Pemenue 3agad Ha pacuéT JaBICHUS KHUAKOCTH.
MEXaHU3MBbI OOBbscHEeHre NpUHLUIIA AEHCTBUS
TUIPaBIMYECKOro Ipecca, MHEBMaTUUECKUX
MaIlIvH.
AHanu3 u 00bSICHEHHE TPAKTUYECKUX CUTYaIHil,
JEMOHCTPHUPYIOIIUX MPOSIBICHNUE JaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IPOLIECCOB B OpraHU3Me IpU IIyOOKOBOJIHOM
HBIPSTHUU
4.3 | Atmoceproe ATtmocdepa 3emnn u DKcrnepuMeHTalIbHOE OOHAPYKEHHE
JIaBJICHUE aTMoc(epHOe JaBJCHUE. aTMoc(hepHOTro JaBICHHUS.

[IprumHEI cymiecTBOBaHUs

Anann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX
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BO3IYIITHON 000JI0YKH
3emuu. OnbiT Toppuuesny.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EPHOTO JTaBIICHUS
OT BBICOTHI HaJl yPOBHEM
Mopsi. [Ipubopsl

JUTSI U3BMEPEHUS
aTMoc(epHOTro AaBiIeHUs

CUTYalluH, CBA3aHHBIX C ICHCTBUEM
aTMOC(EpHOTO TaBJICHUS.

OOBscHEHNE CyLIECTBOBaHUS aTMOC(hephI
Ha 3eMJIe U HEKOTOPBIX IUIaHETaxX WM €€
OTCYTCTBHUSI Ha JPYTUX Iu1aHeTax u JIyHe.
OO0bsacHEeHNE N3MEHEHHUS INIOTHOCTH aTMOC(hephl
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
TABJICHUS OT BBICOTHI.

Pemenue 3anau Ha pacu€t aTMOCPEPHOTO
JABJICHMUSL.

N3yuenue ycrpoiicTBa bapomeTpa-aHepoua

4.4

JleiicTBHE KUJIKOCTHU U
rasza Ha Iorpy>kKe€HHOE
B HUX TEJIO

JlencTBUE )KUJIKOCTH U Tas3a
Ha NOTPYKEHHOE B HUX
Tea0. BelTagkuBaromas
(apxumenioBa) cuiia. 3aKOH
Apxumena. [IimaBanue Te.
Bo3znyxormnaBanue

DKcnepuMeHTaIbHOE 0OHAPYKEHHE JIEHCTBUS
AKUJKOCTH U ra3a Ha NOTPYKEHHOE B HUX TENO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBeaenue u 006CyxkA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAJIKUBAIOIIEN CUJIbL, JCWCTBYIOIIEH HA TETIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B )KMIKOCTb YaCTH TeJIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepka nezagucumocmu 8blmanrKusaroujel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccel menda.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIC

0T 00bEMA OTPY>KEHHOM B )KUIKOCTh YaCTH TeIa.
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Pewienue 3a1a4 Ha IpUMEHEHKE 3aKOHA
ApxuMea U yCiaoBus IIaBaHUS TEIl.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIHOCTB. JHEprus

5.1

Pabora 1 MOIIHOCTH

3

Mexannyeckas padora.
MormHoCTE

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOU pabOThI CUIIBI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momiHocTH, pa3BuBaeMoOM Ipu NOABEME
110 JIECTHULIE.

Pelenue 3a1a4 Ha pacu€t MexaHM4ECKO paboThI
Y MOILHOCTHU

5.2

[IpocThie MEXaHU3MBI

[IpocTbie MEXaHU3MBI:
pbIvar, 0J10K, HAKJIOHHAs
IUIOCKOCTB. [IpaBuiio
paBHOBECHS phlyara.
[Ipumenenue npasuia
paBHOBECHS pbIyara

K 0JIOKy. «30510TO€
npaBuiio» mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
[IpocTbie MEXaHU3MBI

B OBITY ¥ TEXHHUKE

OmnpeneneHre BEIMTPHINIA B CHIIC TTPOCTHIX
MEXaHU3MOB Ha IMPUMEpPE phluara, MoJABMKHOTO U
HETOIBMYKHOTO 0JIOKOB, HAKJIOHHOH TIIOCKOCTH.
UccnenoBanue yciaoBusi paBHOBECHS phlyara.
OO0Hapy)eHre CBOMCTB MPOCTHIX MEXaHNU3MOB

B PA3JINYHBIX HHCTPYMEHTAX U MPUCITOCOOTICHUSX,
UCIIOJIb3YEeMbIX B OBITY M TEXHUKE, & TAK)KE

B )KMBBIX OpraHU3Max.

DKCIIePUMEHTAIBHOE JI0KA3aTEIbCTBO PAaBEHCTBA
paboT Mpu NIPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/] HaKJIIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MpuMEHEHUE TPaBUIIa
paBHOBecus peryara v Ha pacu€t KIT/]

5.3 | Mexannveckas 4 MexaHuyeckast SHEpTHsl. DKCrepUMEHTAJIBHOE ONPEICIICHUE N3MEHEHNUS
SHEPrUs Kunernyeckas u KUHETUYECKOW U MOTEHIIMATbHON YHEPTUU Tea
MOTEHILIMAIbHAs SHEPT U IIPU €r0 CKaThIBAHUU 110 HAKJIOHHOM MJIOCKOCTH.
[Ipespamenue ogquoro Buaa | GopMynupoBaHue Ha OCHOBE HCCIEAOBAHNUS
MEXaHHYECKON SHEPTUU 3aKOHA COXPaHEHUsI MEXaHUUECKON SHEPIUH.
B JpYyrou. 3aKoH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUU COXPAHEHHUS SHEPTUHU.
B MEXaHHKE Pemenue 3aau ¢ UCMOJIB30BAHUEM 3aKOHA
COXpPaHEHUs SPHEPTUU
Hroro no pazaeny 12
PeszepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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8 KJIACC
No HanmenoBanue KommuaectBo | IIporpammHoe coaepkaHue OCHOBHBIE BUJIBI JICSITCIBHOCTH 00yYaOIIUXCs
/1 pa3/iesioB U TeEM 4acoB
y4eOHOro rpeaMera
Pasznen 1. TenioBbI€e IBJIEHUA
1.1 | CrpoeHue u cBoMcTBa 7 OCHOBHBIC TTOJIOKCHUS Habmronenue u vHTEpIIpeTalys OIbITOB,

BCIICCTBA

MOJIEKYJIIPHO-KMHETUYECKOU
TEOPUHU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MoseKyd. OMbITHL,
ITOATBEPKAAOIINE
OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, KUIKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
amop(dHbIe TENA.
OOBsICHEHHE CBOMCTB ra3os,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE I10JIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMaunBaHUE U
KalUJUISIPHBIC SIBJICHUS.
TennoBoe pacmupeHue u
cxKartue

CBHJICTEJILCTBYIOIIUX 00 aTOMHO-MOJICKYJIIPHOM
CTPOECHUU BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JIMYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 no o1leHMBaHUIO KOJMYECTBA
aTOMOB WJI MOJIEKYJI B €/IMHUIIE 00BEMA
BEILECTBA.

AHaJIN3 TEKCTA JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa noamsl Jlykpenus «O npupone
BeIei») ¢ M310’KEHHEeM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMBICIOBOE uTeHue). OleHKa
yOeIUTEeTbHOCTH ATUX 00OCHOBAHUIA.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pa3Tuauil MEXXTy HUMH Ha OCHOBE
IIOJIOKEHUN MOJIEKYIISIPHO-KUHETUYECKOU
TEOPUU CTPOCHHUS BEIIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3fInyuil B CTPOSHUHU
ra3oB, )KUIKOCTEU U TBEPIBIX TEN

C UCTIOJIb30BAHUEM TMOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOEHUS BEILIECTRA.
[IpoBeaeHe ONBITOB MO BBIPALUBAHUIO
KPUCTAJLJIOB OBAPEHHOM COJIU UJIU caxapa.
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[IpoBenennie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIIUX KaUJUISIPHBIC SIBIICHUS U
SIBJICHUE CMAUYUBaHUS.

OOBsicCHEHUE PO KATWUISIPHBIX SBJICHUN

JUTSl TIOCTYTUICHUSI BOJIBI B OpTraHU3M PacTEHUM.
HaGntonenue, nposeneHue u o0bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacIlIMpEeHns Ta30B, )KUJIKOCTEN U TBEPABIX TEIL.
OO0bsicHeHUE coxpaHeHUst 00bEMa TBEPABIX TET,
TEKYUYECTH KUJIKOCTH (B TOM YHCIIE, Pa3HUIIBI

B TEKYUYECTH JIJIsl pa3HBIX KUJKOCTEN),

JABJICHUS Ta3a.

[IpoBeneHue onbITOB, JEMOHCTPUPYIOIITUX
3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00b&éMa u
HarpeBaHUs WIH OXJIKICHUS, U UX O0BICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUECHHUSI.
AHanmu3 IPaKTUYECKUX CUTYyaIlNi, CBI3aHHBIX

CO CBOMCTBAaMH Ia30B, JKUJIKOCTEU U TBEPIBIX TEI

1.2

TerutoBbie IPOLIECCHI

21

Temneparypa. Cs3b
TEMIIEPaTypPbl CO CKOPOCTHIO
TEIJIOBOTO JIBVXKCHUS
yactull. BHyTpeHHss
sHeprusi. CrnocoOsl
VU3MEHEHHUsI BHYTPEHHEN
SHEPrUu: Terjonepesaya u
coBepieHrue padboTel. Buabl
TEIIONepeaauu:

O00CHOBaHKE IPABWIT K3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IMYHBIX CITIOCOOOB M3MEPCHHS U
ITKaJI TEMIIEPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH TeJa B pe3yJIbTaTe TeIUIONEpeIaun 1
paboOThI BHENTHUX CHIL.

HaOmronenne v 00bsICHEHHE OIBITOB,
00CYXICHHE TPAKTUYCCKUX CUTYAIIHH,
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TEIJIONPOBOAHOCTb,
KOHBEKIIUS, U3ITyYCHUE.
KosnuecTBO TEMIOTHI.

VY ienbHasg TENI0EMKOCTh
BelecTBa. TernaoooMeH u
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEMIOBOTO
6ananca. [1naBienue u
OTBEp/ICBaHUE
KPUCTAJUIMYECKUX BEIIECTB.
VY nenpHas Temiora
TJIaBJICHUSL.
[TapoobOpa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCHUMOCTB TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EpPHOTO
JABJICHUSL.

Bnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TenuoTa
CrOpaHusl.

[Tpunumnb! padboThI
TernoBbIX ABurarteaei KI1/]
TEIJIOBOTO JIBUTATEIS.
TennoBble ABUraTeNn U

JEMOHCTPHUPYIOIINX PA3TMUHBIC BUIbI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBIEHUS TEINIOOOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGnronenue ycraHoBIEHUS TEMIIOBOTO
PaBHOBECHUS MEKIy TOPSYEH U XOJIOIHON BOJOM.
Onpenenenue (M3MEPEHUE) KOIMYECTBA
TEIUIOTHI, TOTYYEHHOTO BOJOW MPH TEIJI000MEHE
C HarpeThIM METALTUYECKUM HUITUHIPOM.
Onpenenenue (M3MEPEHUE) YETbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemmenue 3a7a4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEMJIOTHI U TEIIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
UCIIOJIb30BaHUS TEIIJIOBBIX CBOMCTB BEIIECTB U
MaTepuasoB, HAIPUMED, B LIETIAX
SHEProcOEepeKeHUS: TEIIION3OISAIHA,
sHeprocOeperarIye KPoIIlH,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmronenue sBieHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue mporiecca HCmapeHust
Pa3IUYHBIX KUIKOCTEH.

OObscHeHUE SIBICHUHN UCTIAPEHUS U
KOH/ICHCAllMX Ha OCHOBE aTOMHO-
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3aIlUTa OKPYKAKOIIeH
Cpelpbl.

3aKOH COXpaHEHHUS U
peBpAILlCHUs YHEPTUU
B TEIUIOBBIX IpOLIeccax

MOJIEKYJISIPHOTO YUEHHUSI.

Ha6J'II-0I[eHI/I€ 1 00BSCHCHHUE Imponccca KUIICHUA,

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KHUIICHHS OT JaBJICHUS.

Onpenenenue (M3MEPEHNUE) OTHOCUTEIIBLHON
BJIQYKHOCTH BO3/IyXa.

Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JIb/IA.
CpaBHeHHE MPOIECCOB IJIABJIICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEPEHNE) yICIBHOM TEIIOTHI
TIJIaBJICHHUS JIBJIA.

OOBsiCHEHHUE SIBIICHUN TUTABJICHUS U
KPUCTAILIA3AIIM HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemrenue 3a1a4, CBSI3aHHBIX ¢ BEIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B IIPOIECcax
TEeTIoNepeaavr IPH TIIaBICHUHN U
KpUCTAUTA3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHanu3 cUTyaluii IpakTUYECKOTO MPUMEHEHHUS
SIBJICHUH TIJIABJICHHUS ¥ KPUCTAILIA3AIUH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepralioB, COJIeBas IPEIIKa U Jp.

AHanu3 paboThl 1 00BSICHEHHE TPUHITUTIA
NEWCTBUS TEIJIOBOTO JIBUTATEIIS.

BrruucieHne KoauyecTBa TEIIOThI,
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BBIJICJISIFOIIETOCS MTPU CTOPAHUY PA3TAYHBIX
BUI0B TomuBa, u KIIJI neurarems.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Hroro no pazgeny

28

Pa3nen 2. Diekrpuyeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsiabl.
3apsKEHHBIE Tella U
UX B3aUMOJICHCTBUS

7

DIIeKTpU3aLHus TeIl.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonencteue
3apsHKEHHBIX TEll.

3akoH KynoHna (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJl

OT BEJIMYUHBI 3aPSI0B U
PACCTOSTHUSI MEXKTy TEJIaMH ).
DIIEKTPUYECKOE TOJIE.
Hanpsiox€nnocts
3JIEKTPUYECKOTO MOJIS.
[IpuHun cynepno3uuuu
3JIEKTPUYECKUX TTOJIEN

(Ha KaU€CTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsiIoB. DJIEMEHTAPHbBIN
AIEKTPUYECKUN 3apsi.
Ctpoenue aToma.
[IpoBOogHMKH U

Habmronenue v mpoBeieHE ONBITOB

10 DJICKTPU3AIIUU TeJI IPU CONTPUKOCHOBEHUH U
VHIYKIUEH.

Habmronenue n o0bsicCHEHNE B3aUMOICHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEll.
OOBsiCHEHHUE NMPUHIIKTIA JSHCTBHUS JIEKTPOCKOTIA.
OOBsiCHEHHUE SBIICHUM JICKTPU3AIINT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C UCIIOJIb30BaHUEM 3HAHUM O HOCUTEIIAX
AIEKTPUUYECKUX 3apSA0B B BEIICCTBE.
Pacrnio3naBanue u 00bICHEHHE SIBICHUM
3JICKTPU3AIIMN B TIOBCETHEBHOM KU3HH.
HaGmronenne u 00bsICHEHNE OIBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHCHUS
AJICKTPUUYECKOTO 3apsiia.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CHUJIOBBIX JIMHUH 3JICKTPUICCKOTO TIOJIA.
HccnenoBanue qeicTBUS SJEKTPUUECKOTO OIS
Ha TIPOBOJIHUKHU U JUDJICKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHUA JICKTPHUICCKOTO

3apsiaa

2.2

[TocTostHHBIM
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUUECKOTO TOKA.

W cTOYHMKY TOCTOSIHHOTO
ToKa. JleMicTBUs
AIEKTPUYECKOTO TOKA
(TernoBoO€, XUMUYECKOE,
MarHuTHOE).
DIIEKTPUYECKUI TOK

B )KMIKOCTSX M raszax.
DIIEKTPUYECKAS LIETIb.
Cuna Toka. DNeKTpUIECKOe
HaIpsiKEHUE.
ConpotuBieHue
IIPOBOJIHUKA. Y IEJIBHOE
CONIPOTHUBJICHUE BEIIIECTRA.
3akoH Oma 11 yyacTka
uenu. [locnenoBarensHoe U
napajijieIbHOEe COeMHEHNE
IPOBOJTHUKOB.

PaboTa u MOUTHOCTH
ANEKTPUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DJIIEKTPUYECKUE LIETTH U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBUS B IOBCEJHEBHOM KU3HU.
Ha0nronenue BO3HUKHOBEHUS Ia30BOr0 pa3psiia
Y BJIEKTPUYECKOTO TOKA B JKUIKOCTH

COopka 1 UCTIBITAHKE DIICKTPUUECKOM TIeNH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 351eKTpUIeCKOro HanpsiKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €T0 JJIMHBI, IUIOIA]IA MTONEPEYHOTO CEYEHUS
U MaTepuarna.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
IPOTEKAIOIIETO YEPES PEUCTOP,

OT CONPOTHUBJICHHS PE3UCTOPA U HAIPSIKEHUS
Ha PE3HUCTOpE.

[IpoBepka nmpaBuiia CII0AKEHUS HAITPSKEHU N
IIPY MOCJIEIOBATEIBHOM COEUHEHUH JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jy1si CUIIbI TOKA

IIPU NapAJLIETbHOM COCIMHEHUN PE3UCTOPOB.
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OTpeOUTEH
AIEKTPUICCKON SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalUi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3ana4 ¢ ucnonp3oBanueM 3akoHa Oma
U popMyI pacyéTa SIEKTPUUECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM CO€IMHEHUU TTPOBOHUKOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA YEPE3
JAMIIOYKY OT HalpsDKeHHs Ha Hel. Onpenenenue
KIII narpeBarens.

Uccnenosanue npeodpa3zoBaHusi SHEPTUU

IIpU MOIbEME Ipy3a DJIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMbIKAHHS U
MPUHIINATIA ACHCTBUS TIJIABKUX MTPEOXPAHUTEIICH.
Pemienue 3a1au ¢ ucnoiab30BaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIE SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
IMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe 1noJie.
MarsuTtHoOe 110J1€ 3eMIIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHyuTOB IIPU UX OObETMHEHUH U Pa3/ICIICHUH.
HccnenoBanue MarHUTHOTO B3aUMOICHCTBHUSA
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U €TI0 3HAUYCHUE JJIs )KU3HHU
Ha 3emiie. OnbIT OpcTea.
MarsauTtHoe noJie
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB

B TeXHHUKE. [[eiicTBuE
MarHUTHOTO MOJIS

Ha IPOBOJHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSSHHOT'O TOKA.
Hcnons3oBaHue
AIEKTPOJBUrATEIICH

B TEXHHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJI MOCTOSTHHBIX
MarHuTOB MPU UX 0OBETUHEHUH U Pa3/ICJICHUN.
[IpoBeaeHne ONbITOB IO BU3yaIU3aldH MOJIS
MIOCTOSTHHBIX MarHuTOB.

N3yueHue siBneHNs HAMarHMYMBaHUsI BEIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIIUX
3aBHCUMOCTB CHJIBI B3AaUMOJICUCTBUS KaTyIIKH
C TOKOM 1 MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalni IPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBUs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne neicTBUS 3JIEKTPOABUTATENS.
N3mepenune KIIJI anekTpoasurareibHON
YCTaHOBKH.

Pacrnio3znaBanue u aHanmu3 pa3IM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopT, OBITOBBIE YCTPOWCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITUS

OnbiTel @apanes. SABieHue
ANEKTPOMArHUTHOM
uHayKnuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OnbITE IO HCCICOOBAHUIO SABJICHUA
C-)JIeKTpOMaFHI/ITHOﬁ HHAYKOWH: UCCIICAOBAHNC
W3MEHECHUM 3HAYCHUS U HaIrrpaBJICHUA
HHAYKIOUOHHOI'O TOKa
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Crioco0bI notyueHus
ANEKTPUYECKON DHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX SHEPTUU
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KJIACC
Ne HaumenoBanue Komuuectso | IIporpammuoe conepikanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YYAIOIIUXCS
/1 pa3/iesioB U TeEM 4acoB

y4eOHOTO IpeaAMeTa

Pa3n

e 1. Mexanuuyeckue siBJIeHUS

1.1

MexaHuueckoe
JIIBIYKEHHE U CIIOCOOBI
€ro OIMCaHusA

10

MexaHnYecKOe IBIKEHHE.
MarepuanbHasi TOUYKa.
Cucrema otcuéra.
OTHOCUTENIBHOCTh
MEXaHUYECKOTO JIBUKCHUSI.
PaBHOMEpHOE
PSIMOJIMHEVMHOE JBUKECHUE.
HepaBnomepnoe
MPSMOJIMHEWHOE JIBUKECHHUE.
Cpennsisi 1 MTHOBEHHasI
CKOpPOCTB TeJa MpHu
HEPaBHOMEPHOM JIB>KECHUH.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXEHKE

10 OKPYXKHOCTH.

[lepnon u yacrora
obparmenus. JInneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHUE PA3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHuil IPUMEHUMOCTH MOJIENN
«MaTepualibHas TOUKa.

Omnucanne MEXaHUYECKOTO ABMXKEHUS
pa3IMuHbIMU crioco0amu (ypaBHEHUE, TabIuUIIA,
rpaduk).

AHanN3 KU3HEHHBIX CUTYAlUH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEILHOCTh MEXaHUYECKOTO
JIBUOKCHUSL.

HabntoieHue MexaHn4ecKoro ABMKEHUS TeJa
OTHOCHUTENFHO Pa3HBIX TeNl OTCUETA.
CpaBHeHUeE IMyTel U TPACKTOPUN IBUKEHUS
OJIHOTO U TOTO K€ TeJla OTHOCUTENIBHO Pa3HbIX
TE€JI OTCUETA.

Amnanus tekcrta ["anuiest 00 OTHOCUTEIBLHOCTH
JIBUKCHWSI; BBITTOJIHEHUE 3aJaHHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenve cpeHel CKOPOCTU CKOJIBKEHUS
OpyCKa Wi ABMKEHUS IIapuKa 10 HAaKJIOHHOU
TUIOCKOCTH.

AHanu3 1 00CyXIeHHe CIIOCOO0B
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LenTpocTpemurenbHoOe
YCKOpEHUE

MPUOJIMKEHHOTO ONIPEIeTICHUSI MTHOBEHHOM
CKOPOCTH.

Ornpenenenue CKOpOCTH PAaBHOMEPHOTO
JBI>KEHUS (IIIapyKa B )KUJIKOCTH, MOJIETTU
AIEKTPUYECKOTO aBTOMOOMIIS U T. 11.).
Omnpenenenue NyTH, TPOMIEHHOTO 3a JaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJla

1o rpadKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBH>KCHUSI OT BPEMEHH.

OO6cyxKaeHue BO3MOKHBIX TPUHIIUIIOB
JEUCTBUS MPUOOPOB, UZMEPSIOIINX CKOPOCTh
(ctmIOMETpOB).

Brluncnenue myTyu U CKOpOCTH NPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpoAEeHHOTO MyTH U YCKOPEHUS
JIBIDKEHUSA TeJia Mo rpaduKy 3aBUCUMOCTU
CKOPOCTH PABHOYCKOPEHHOT O MPSIMOJIUHENHOTO
JIBU>KEHUS T€JIa OT BPEMEHHU.

Ilposepka cunomeswi. eciu

npU PaBHOYCKOPEHHOM OBUNCEHUU

0e3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4émHulX yuces, mo
COOMEemcmeyouue NPoMeHCYmKu 8pemenu
0OUHAKOBDL.
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OrnpeneneHue yCKOpeHuUs Tela

IIPU PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenre neproa U 4acToThl 0OpaIieHus
TeJa MO0 OKPY>KHOCTH.

OmnpeneneHue CKOPOCTU pAaBHOMEPHOTO
JIBH>KCHUS T€JIA TIO OKPY>KHOCTH.

Pemenune 3a1a4 Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUUYECKOTO JBIKCHUS Pa3IMYHbIX BUIOB.
Pacno3naBanue u npuOImkEHHOE ONTUCAHUE
Pa3JIMYHBIX BUJOB MEXaHUUECKOTO JBUKECHHUS
B IIPUPO/IC U TEXHUKE (Ha MpUMepax CBOOOTHO
MaJaronuX TeJl, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpuHiun cynepno3uuuu
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIBKEHHMS, CHIIa
TPEHUS MTOKOS, IPYTUe BUIbI
TPEHHSL.

Cuiia TSHKECTH U 3aKOH
BCEMUPHOI'O TATOTEHUS.

Habmronenue u 00CyXI€HHUE OIBITOB

C IBMDKCHUEM TeJjia IMPYU YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanus tekcra ["anuies ¢ onrcanuem
MBICJICHHOT'O SKCIICpUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPITUH;
BBITIOJTHEHHE 33JITaHUH TI0 TEKCTY (CMBICTIOBOE
YTCHUE).

OOcyXaeHrue BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMU B PA3JIMYHBIX CUCTEMAX
OTCYETA.

HaoOmronenue u o06Cyx/1IeHrEe MEXaHUYECKUX
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Y ckopenne cBOOOTHOTO
najeHus. J[BUKEHHE TIaHeT
Bokpyr Connua. [lepBas
KOCMHUYECKAsI CKOPOCTb.
HeBecoMocTs 1 neperpys3ku.
PaBHOBeCcHE MaTepranbHOU
TOYKU. AOCOITIOTHO TBEPIOE
Teso. PaBHoBecHe TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO
BpauieHus.. MOMEHT CHUIIBL.
LlenTp TsKECTH

ABJICHUH, IPOUCXOAAIINX B CHCTEME OTCUETA
«Tenmexka» npu €€ paBHOMEPHOM

1 YCKOPEHHOM JBUKEHHH OTHOCUTEIBHO
KaOuHeTa (PU3UKH.

JIeiCTBHS C BEKTOPAMU CHUJI: BBITIOJIHEHUE
3aIaHUH IO CJIOYKEHHIO U BBIYUTAHUIO
BEKTOPOB.

HaOmnronenue u/unu npoBeieHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBJICHUM

C UCII0JIb30BaHMUEM BTOPOTO 3aKkOoHAa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HbpOTOHA U MpaBUIIa CIIOKEHUS CHIL
Onpenenenue )xECTKOCTH NPY>KUHBI.

AHanu3 cuTyaluii, B KOTOPHIX HAOTIOAI0TCS
yrapyrue aegopMainu, 1 ux o0bsiCHEHUE

C UCIIOJIb30BaHUEM 3aKOHa ['yka.

Pewienue 3aaa4 ¢ HCNOJIB30BAHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JJaBJICHHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJILKCHUSI.

N3mepenne cuiibl TpEHHSI TIOKOSI.
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Pemenue 3aga4 ¢ ucnoiab30BaHUEM (HOPMYIIbI
JUTSL CUITBI TPEHUSI CKOJIBYKEHUS.

AHanu3 ABUKEHUS TeJl TOJIBKO MO JeHCTBUEM
CHJIBI TSPKECTH — CBOOOHOIO Na/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CcBOOOIHOTO NaICHUS OT MACChI TeNa.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKIY IBYMsI TEIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHSI HEOECHBIX Tel

MO/ IEMCTBUEM CHJIbI TSATOTEHUS

(c MCTI0Ib30BaHUEM JIOTIOJTHUTENBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pewenue 3aaa4 ¢ HCNOJI30BaHUEM 3aKOHA
BCEMUPHOI'O TATOTEHUS U (HOPMYIIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBHIBAIOIIETO NPOSBICHUS 3aKOHA
BCEMHPHOT'O TATOTEHHUS; BHITOJIHEHHUE 3aJaHU I
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmoienue u 00CykaeHue ONbITOB

10 U3MEHEHUIO Beca TeJla MPU YCKOPEHHOM
JIBUKECHUH.

AHanu3 ycnoBUi BOSHUKHOBEHHSI HEBECOMOCTH
U NIEPETPY3KHU.

Pewenue 3a1a4 Ha onpeienieHue Beca Tea

B PA3JIMYHBIX YCIOBUSX.
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AHanu3 cui, ACHCTBYIONIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue IeHTpa TSHKECTU Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec tena. M3menenne
UMITyJibca. VIMITyIbC CHITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexanuueckas paboTa u
MOIIHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBSI3b SHEPTUH U
paboTsl. [ToTeHnmansHas
SHEPrus Teja, HOIHITOrO
HaJl IOBEPXHOCTBIO 36MIJIN.
[TorenunanbHas 3HEPTUS
CXKaTOW NPY>KUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETHUYECKOMN
SHEpruu. 3aKOH COXPaHEHUs
MEXaHUYECKON dHEPruu

HaOmnronenue u o0CykAeHUE ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeady UMITYJIbCa

IIPY B3aUMOJCUCTBUY TEJI, 3aKOH COXPaHECHHUSI
UMITyJIbCa MpU a0COITIOTHO YIIPYTOM U
HEyNpPyroM B3aUMOJECHCTBUU TEN.

AHaN3 CUTyalui B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

Pacnio3HaBaHue SIBJIICHHS pEAKTUBHOTO
JIBUYKEHUSA B IPUPOJIE U TEXHHUKE.
[IpuMeHeHnE 3aK0HA COXPAHEHUS UMITYJIbCa
JUISl pacyéTa pe3yJbTaTOB B3aUMOIEUCTBUS TEIl
(Ha mpuMepax HEeyIpyroro B3auMoJIeHCTBHUS,
YIPYTroro HEHTPAIBHOIO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJTHO U3 KOTOPBIX
HETIOABUKHO).

Pewienue 3aga4 ¢ HCNOJIB30BAHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenue pabOThI CUIIBI YIPYTOCTH

IIpU MOABEME TPy3a C UCIOJIb30BAaHUEM
HEIMOABUKHOTO Y TOJIBMXKHOTO OJIOKOB.
N3mepeHne MOIHOCTH.

N3mepenne noTeHIMaIbHON YJHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY’KUHBI.
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N3MepeHne KHHETUUECKOM SHEPTUHU TENa

10 JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIBbHON U KHHETUYECKOW SHEPTUM TETa
MIPU ABUKEHHUH MO HAKJIOHHOM MJIOCKOCTH.
DKcliepuMeHTaIbHas MPOBEPKa 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM I1aJICHUU.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM SJHEPTHUHM JIJISI pacyETa

MOTECHIIMAIBHON ¥ KHHETUYECKOW SHEPTUid Tea.

Pemenue 3aJa4 C UCIIOJIb30BAHUCM 3aKOHA
COXpaHCHUA MEXaHMYECKOU OHCPIrun

Hror

0 TI0 pazzeiy

40

Pa3nen 2. MexaHu4ecKue KOJIC0AHUA U BOJI

HbI

2.1

MexaHuyeckue
KoJIcOaHUSA

7

KonebOarensHOE OBMIKEHUE.
OCHOBHBIE XapaKTEPUCTUKU
KOJIeOAHUM: TIEPUO]T,
9acToTa, aMILIUTY/Ia.
MaremaTuyeckui u
PY>KUHHBIN MassTHUKH.
[IpeBpamenue sueprun
IpH KoJIeOaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeOaHusl.
Brinyxaennbie koieOaHusl.
Pe3onanc

HaGmronenne xonedanuii o JEUCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHAPYKEHHE
MOA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 konebaHuil rpy3a Ha HUTH U

Ha npyxuHe. OnpeaeneHne 4acToThl
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MAasITHUKOB.

HaOmronenue u 00bsICHEHNUE IBICHUSA
pe30oHaHca.

UccnenoBanue 3aBUCMMOCTH Ieproaa
KOJIeOaHMI1 TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

54



®enepanbHas paboyas mporpamma | Puzuka. 7—9 kiraccel (6a30BbINH YPOBEHb )

[TpoBepka HE3aBHCUMOCTH TIEPHO1a KOJICOAHMIA
rpy3a, MOABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHAKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumMeHneHrne MaTeMaTHYECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH JJIsl ONMCAHUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM 4acTOTHI (TIepro/ia) KojaeOanui
H3zmepenue yckopenusi c60600H020 nadenust

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHn4ecKHe BOJIHBI.
CBoiicTBa MEXaHHUYECKUX
BOJIH. [IpostonpHbIE U
MOIEPEYHbIC BOJHEI. [[mnHa
BOJIHBI U CKOPOCTb €€
pacrpoCTpaHeHHUs.
MexaHn4ecKre BOJIHbI

B TBEPAOM TeEJIe,
CEICMUYECKHE BOJIHBI.
3ByK. ' pOMKOCTB 3BYyKa H
BbICOTA TOHA. OTpakeHue
3Byka. UH(pa3Byk u

YIIBTPa3BYK

OOHapyXeHue U aHAJIU3 BOJHOBBIX SIBJICHUIM
B OKPY’KaOIIEM MHpE.

Habmtoienue pacnpoctpaHeHus IpOA0IbHbBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJEIIN) U
oOHapy>KeHHE aHAJIOTMYHbBIX BUJOB BOJIH

B IIpHUpoJie (3BYK, BOJIHBI HA BOJIE).
Boluncnenue JJIMHbI BOJHBI U CKOPOCTH
pacnpocTpaHEHHs 3ByKOBBIX BOJIH.
OKcnepuMeHTAIbHOE ONpeIeIeHUE IPaHuI]
YAaCTOTHI CIABIIIUMBIX 3BYKOBBIX KOJICOAHHI.
Habmtoienue 3aBUCUMOCTH BBICOTHI 3ByKa

OT 4acTOThI (B TOM YHCII€, C UCIIOIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Habmonenue u 00bsiICHEHHE SIBICHUS
aKyCTHYECKOT'O pE30HaHCa.
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AHanmM3 OpUTHHAIBHOTO TEKCTA, MOCBAIMIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WM YIBTPA3BYKa)

B TEXHUKE (IXOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JIP.); BBITIOJTHCHHUE 3aJaHHIA

10 TEKCTY (CMBICIIOBOE YTCHHE)

Hroro no pazgeny

15

Pasznen 3. 3JI€KTpOMaFHI/ITHOC M0JI€ U JICKTPOMAIrHUTHLIC BOJIHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMAarHuTHOE MOJIE. [TocTpoenue paccyxJ1eHuid, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMAarHUTHBIE BOJHBL. | B3aUMOCBSI3b AJIEKTPUYECKOTO M MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3yYEHUE CBOWCTB
[Ixaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM 4MCIIE
BOJIH. crionbs3oBaHue C TTIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTTeHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOICTBA CBETA ’KUBBIE OPTaHU3Mbl, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue U aHAJIN3 Pa3IMYHbIX
MPUMEHEHUH 3JI€KTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTS1 CKOPOCTH 3J€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YaCTOTBI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacTipoCTpaHEHUS
CBETa

JlyueBast MOJi€Tb CBETA.
HUctounuku cera.
[IpssmMonuHeEnHOE
pacnpocTpaHeHUE CBETa.
3atmenusa ConHua u JIyHBL.
Otpaxenue cera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS
CBeTa.

[Ipenomnenue cBeta. 3aKoH
npenomieHus ceeta. [lomHoe
BHYTPEHHEE OTpaKEHUE
ceeta. Mcnonb3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOAAX

HabGnronenue onbIToB, 1EMOHCTPUPYIOLIUX
SBJICHHE NPSAMOJIUHENHOTO PaCIpOCTPAHEHUS
cBeTa (BO3HMKHOBEHUE TEHU U MOJYTEHN),

Y UX MHTEPIPETAMS C UCTI0JIb30BAHUEM
MOHATHUS CBETOBOTO JIyya.

OOBbscHEHNE U MOJEITUPOBAHUE COTHEUHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanue 3aBUCUMOCTH YIJ1a OTPAXKEHUs
CBETOBOTIO JIy4a OT yIJia NaJcHusI.

N3yueHue cBOMCTB N300paKEHUA B INIOCKOM
3epKaje.

Hab6nronenue u 00bICHEHNE OTIBITOB

0 MOJIYYEHHUI0 U300paKEHU B BOTHYTOM U
BBITTYKJIOM 3epkaiax. HaGmogenue u
0OBSCHEHHE ONBITOB IO MPETOMIICHHUIO CBETA
Ha rPaHULIE Pa3JIMYHBIX CPEJl, B TOM YUCIIE
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccenenoBanue 3aBUCUMOCTH yIJIa
MPEJIOMIICHUS OT yTia MaJieHusi CBETOBOIO JTy4a
Ha TPaHULIE «BO3yX—CTEKIIOM.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MPEJIOMIICHUS CBETA B IOBCEAHEBHOM KU3HMU.
AHanu3 1 00bSICHEHHE SBJICHUS ONITHYECKOTO
MUpaxa.

Pemenue 3a7a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTPAKECHUS U MPEJIOMIICHUS CBETA
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4.2 | JIuH3BI ¥ ONITUYCCKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpPbI OnTuyeckas cucreMa coOuparole u paccenBaroniei JuH3.
doroanmnapara, Mmukpockona | OnpeneneHue GOKYCHOTO pacCTOSTHUS U
U Teneckormna. ['ma3 kak ONTUYECKON CUJIBI COOMPAIOIIEH JTUH3HI.
OTTHYECKAs CHCTEMA. AHanu3 yCcTpoMCTBa U IPUHIUIIA IEHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTHYECKUX TPUOOPOB:
JaTbHO30PKOCTh dboToanmnapara, MUKpPOCKOTA, TEJIECKOIA.
N3yuenune Moienu riia3a Kak ONTUYECKON
CUCTEMBI. AHAJIN3 SIBJICHUI OJIM30PYKOCTH
U JaJIbHO30PKOCTH, PUHIIAIIA JIEHCTBUS
OYKOB
4.3 | Paznoxenue 6emoro 3 Paznoxxenue 6emoro ceera HabGmronenue pasznoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HetOTOHA. | B CIEKTP.
CroxeHune CrieKTpaabHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
1BeToB. Jlucnepcus ceera IO MOJYYEHUIO OEJIOr0 CBETA MPU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue v 0ObSICHEHNE OTIBITOB
10 BOCIIPUSITUIO 1[BETA TIPEIMETOB IIPH HX
HaOJII0JICHUH Yepe3 IIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3znen 5. KBanToBbBIE IBJICHUS
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monens atoma bopa.
Hcenyckanne v noriomenne

I10 UCCIICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'AIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuUA
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cBeTa aToMOoM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHUE BHIBOJIOB

U3 pe3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmonapHbIX OpOUTaX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CTHIEKTPOB U3IYUYCHUS PA3INIHBIX BEIIECTB.
OObsicCHEHUE TUHENYATHIX CIIEKTPOB U3ITYUCHHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(ha-,
0eTa- U raMMa-u3ITy4YeHHUS.
Crpoenue aTOMHOTO siapa.
Hyxionnas monens
aTOMHOTrO sizipa. 30Tomsl.
PagnoaxkTuBHBIE
npespamenus. llepuon
IIOJIypacmaia aTOMHBIX SIAEP

OO0cy:x/1eHrnEe BO3MOXHBIX THIIOTE3 O MOZEIISAX
CTPOEHHUS sIpa.

Omnpenenenue coctasa gep 10 3aaHHBIM
MacCOBBIM U 3apsII0BBIM YUCIIaM U

0 TIOJIO’KEHUIO B IEPUOANUECKOIN cucTeMe
3JIEMEHTOB.

AHann3 U3MEHEHUs COCTaBa sApa U ero
MOJIO’KEHUS B TIEPUOINYECKON cUCcTeMe

IpU 0-PaTUOAKTUBHOCTH.

HccnenoBanue TpEKOB 0.-4aCTHII IO TOTOBBIM
doTtorpadusim.

OOHapy>keHue U U3MepeHue paiualliOHHOTO
¢oHa ¢ MOMONIBIO TO3UMETPA, OLIEHKA €TO
MHTEHCUBHOCTH.

AHanu3 OMOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
paZlOaKTUBHBIX U3TYUYCHHI.
Hcnonp3oBaHne pagroaKTUBHBIX H3ITy4YeHUN
B MEJIMIIMHE
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5.3 | Snepubie peakuuu 7 SnepHble peakiuu. 3akoHbl | Pemenue 3a1ad ¢ MCNOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAHEHMS MACCOBBIX U 3aPsAIOBBIX YUCEI
MacCOBOI'0 YMCEJl. DHEPIUsl | Ha ONpeJesIeHHE Pe3yIbTaTOB SIEPHBIX
CBSI3M aTOMHBIX sifiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MaccChl ¥ dHepruu. Peakuuu | HEBO3MOKHOCTHU S/IEPHOM PEaKIIHH.
CUHTE3a U JCIICHUS SEP. OueHka PHEPruu CBA3M AJI€P C UCIOJIb30BAHUEM
Hcrounuku sHepruu ConHua | popmyssl DUHINTEHHA.
1 3BE31. SnepHas OO0cyaeHue nepcneKTUB UCIOJIb30BaHUS
sHepreTuka. Jlencreus YIPaBISIEMOT0 TEPMOSIAEPHOTO CUHTE3A.
PaZiMOAKTUBHBIX U3IYYCHUH | OOCYKICHHE MPEHUMYIIECTB U IKOIOTHISCKUX
Ha >KMBBIE OPTaHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOMN SHEPreTUKON

Hroro no pazaeny 17

IHoBTOpHUTEJIHbHO-0000IAKOIINH MOLYJIb

[loBTOpEHUE N 9 Cucremarnsanus u BrlinonHenne yueOHbIX 3aaHU, TpeOyroIuX

0000111eHNE
coJiep KaHus Kypca
busuku 3a /-9 Kiacchl

0000111eH1E TPEIMETHOTO
COJIEp>KaHus U OIbITa
NesITebHOCTH,
IpPHOOPETEHHOTO

IIpU U3YYEHUU BCETO Kypca
(U3UKHM OCHOBHOT'O 0OILIETO
o0pazoBaHusl.

[ToaroroBKa K OCHOBHOMY
roCy1apCTBEHHOMY
AK3aMeHy Mo (pusuke

TUTSL 00y4aroNuXCs,
BBIOPABIINX ATOT yUeOHBIN
npeaMer

JIEMOHCTpAIIMA KOMIIETCHTHOCTEH,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYTHYIO
I'PaMOTHOCT:

— MIPUMEHEHUS TTOTYICHHBIX 3HAHUN

TSl HAYYHOTO OOBSICHEHUS (DU3HUUECKUX
SABJICHUM B OKPYKAIOILIEW IPUPOJIE,

B IIOBCEIHEBHOM KU3HH U BBISIBIEHUS
(hU3UYECKUX OCHOB PsiJIa COBPEMEHHBIX
TEXHOJIOTHU;

— MPUMEHEHHUS OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUM

JUUISL UCCJIEIOBaHUS (PU3MUECKUX SBJICHUH,
B TOM YHCJIE JJISI POBEPKHU THIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a1a4, B TOM YHCIIE
IPEIO0JIaratoIuX UCI0Ib30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BelnonHeHye 1 3a1uTa rpyninoBbIX Wi
WHIMBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOI'PAMME
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