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PabGouass mporpamma mo ydyeOHomy mnpeamery «®Dusuka» (06a30BbIi YypOBEHB)
(mpenMeTHast obnacth «EcTecTBEHHO-HAay4YHBIE MPEIMETHI») (Jajiee COOTBETCTBEHHO —
nporpaMma 1o (usuke, (Qu3MKa) BKIIOYACT IMOSCHUTEIBHYIO 3aIlUCKy, COAEp)KaHUE
oOyueHus, TUIaHUPYEMbIE€ PE3yJIbTaThl OCBOCHHS POTPaMMBbI 10 (PU3HKE, TEMATUIECKOE
TUTaHUPOBAHHE.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsSl COCTaBJIEHA
Ha OCHOBE TOJIOKEHUN M TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3oBaTesibHON MporpaMmsbl, npencrabieHHbix B @I'OC OO0, a takxe
c yu€étoM ¢eaepanbHoil pabouelt mporpaMmMbl BociuTanus u KoHnenuuu npenojaBaHus
yueOHoro npeamera «Duznkay.

ConepxaHue mporpaMMmbl 1O  (U3MKE HapaBieHO Ha (QopMupoBaHHe
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3y4yeHUs (PU3uKu
Ha JEeATEJIbHOCTHOM OCHOBE. B mporpamme mo ¢usuke y4uTHIBAIOTCS BO3MOYKHOCTHU
yueOHoro mnpeamera B peanuzanuu TpedoBanuiik PI'OC OOO k MIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKKe MEXIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAyUYHBIX Yy4Y€OHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[Iporpamma 1o (u3uKe ycTaHABIMBAET paclpeesieHne Y4eOHOro marepuana
no roxam oOydeHus (IO KiaccaM), MpeJiaraeT NPUMEPHYIO MOCIEA0BATEIbHOCTh
U3Y4YeHUS! TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEAMETHOTO COAEpPX aHUSA U yuére
BO3PAaCTHBIX OCOOEHHOCTEH 00yUaroXCs.

[IporpamMma no ¢u3uke pa3paboTaHa ¢ LEIbIO OKa3aHUSI METOAMYECKON MOMOLIH
YUUTEIIO B CO3/IaHUH paboyel MporpaMmsl 1o y4eOHOMY MIPEAMETY.

®uszuka SBISIETCS CHUCTEMOOOPa3yIOIIUM JJIsi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIEXKAT B OCHOBE IMPOLIECCOB U SIBIICHUM,
M3y4yaeMbIX XUMHUEH, Ouosioruend, actpoHomued W (usnyeckoil reorpadueid, BHOCUT
BKJIAJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEAOCTaBIseT Hanboyiee SCHbBIC
oOpa3lbl MPUMEHEHUsT HAyYHOTO METOoJla TO3HAaHMs, TO €CThb CHoco0a MOoJy4eHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3ajad  (PU3MYECKOrOo OOpa3oBaHUS B CTPYKType o0OIIero
o0pa30BaHMs COCTOUT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U MHTEpeca
K HayKe y oOydJaromuxcsi.

Nzyuenne ¢usmku Ha 0a30BOM YpPOBHE MPEAINONAracT OBJAJACHUE CICAYIOUIUMHU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOTHOCTb:

Hay4YHO OOBSICHATH SIBJICHUS,

OLICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JAaHHbIE W  HUCIOJIb30BaTh HAay4HbIE JIOKa3aTeJIbCTBA
JUTSL TIOJTYYEHUSI BBIBOJIOBY.
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[enu n3yueHus GU3MKU Ha YPOBHE OCHOBHOT'O 00I1Ier0 00pa30BaHuUs OMPEEICHb
B Konnenmuu mnpenonaBanms ydeOHOTO TpeameTra «Duszmka» B 00pa3oBaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbIe  TPOTpaMMBbl,  yTBepkAEHHON  pemennem  Koserun
MunucrepcTBa npocsernienus: Poccuiickoit deneparuu (mpoTtokod 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 TPEICTABICHWHA O HAYYHOM METOJIe¢ TO3HaHUA U (HOPMHUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

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

dbopMupoBaHUEe TpPEACTaBICHUH O poiau (GU3UKH IS Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

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

JlocTikeHre 3THX 1eJield MporpaMMbl 10 (PU3MKE HAa YPOBHE OCHOBHOTO OOIIIEro
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

MpUOOpETEeHUE 3HAHMI O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXAaHUYECKUX,
TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SBJICHUSIX;

NpuOOpETCHNE YMCHHUH ONHCBhIBAaTh M OOBSACHATH (UBHUYCCKHE  SBICHUS
C UCIOJIb30BAaHUEM TOTYUYEHHBIX 3HAHUMH;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUINNX PACUETHBIX 3a/1ady C HCIOJIb30BaHUEM
buznyecKkux Mojiesiel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHH HAOJI0OIaTh TPUPOJHBIC SIBJICHUS U BBITIOJHSATH OIIBITHI,
JabopatopHble pabOThl U HKCHEPUMEHTAJIbHBIC HCCIEIOBAHUS C UCIOJIb30BaHUEM
U3MEPUTENBHBIX 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 HemeNo),
B 8 Kiacce — 68 yacoB (2 yaca B Heeno), B 9 kiacce — 102 yaca (3 gaca B Hefienio).

[Ipenyaraemsliii B mporpamme mo Gu3HKe nepedeHb 1a00paTOpHBIX padOT U OTBITOB
HOCUT pPEKOMEHIATeNIbHbIH  XapakTep, y4YWTelb JielaeT BBIOOp MPOBEIEHUS
7a00paTOpHBIX pabOT © OMBITOB C YYETOM HMHAMBUAYAIbHBIX OCOOCHHOCTEH
oOy4JaronMxcs, CIUCKa SKCIEPUMEHTANbHBIX 3aJaHuii, MpeJlaraéMblXx B paMKax
OCHOBHOI'0 FOCYJJapCTBEHHOTO 3K3aMeHa 1Mo (pusuke.
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COAEPKXAHUE OBYUYEHMUA
7 KJIIACC
Pasznen 1. ®u3uka u eé posib B IO3HAHMH OKPY:KaIOLIEero Mupa
®usuka — Hayka o npupoxae. SsmeHus npuponasl. Ddusznueckue SABICHUS:

MEXaHUYECKHUE, TEIJIOBBIE, JIEKTPUUECKHIE, MAaTHUTHBIE, CBETOBBIC, 3BYKOBEIE.

Ouznyeckue BeMuuHbL. M3Mepenne gusndyeckux BenuunH. Guznyeckre mpruoOopsl.
[TorpemHocTh U3MepeHuid MexayHapoiHasi CUCTeMa €IUHUII.

Kak ¢usuka u  Jgpyrue  ecTeCTBEHHbIE HAyKW  M3Yy4alOT  MPUPOIY.
EcTecTBeHHO-HAYUYHBIN METO/] TO3HAHUS: HAOIIOJEHUE, TOCTAaHOBKA HAYYHOTO BOIIPOCa,
BBIJIBUKEHUE TUIIOTE3, YKCIIEPUMEHT T10 ITPOBEPKE TUIOTE3, 00BICHEHNE HAOII0AaeMOT0
apiieHust. Onrcanre PU3NYECKUX SBJICHUN C TTOMOIIbIO MOJIETIEH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPolieypa MPSMBIX U3MEPEHUM aHATIOTOBBIM U LIU(PPOBHIM
pruOopoM.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenue 1EHBI ACICHUS ITKAbl U3MEPUTEITHLHOTO Mproopa.

N3mepenune paccTossHUM.

N3mepenne 06bEMa )KUIKOCTH U TBEPOTO TENA.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3MmepeHnne TteMreparypsl MpyU MOMOIIH KUJKOCTHOTO TEPMOMETpPA U J1aTUMKa
TEeMIIepaTyphl.

[IpoBenenne uccneqoBaHusl MO MPOBEPKE THMIOTE3bI: NATBHOCTh MOJIETA IIApPUKA,
MYIIEHHOTO TOPU30HTATILHO, TeM 00JIbIlIe, YeM OO0JIbIIIE BHICOTA ITyCKA.

Pa3znen 2. [lepBoHavaibHbIE CBEeJIEHUS O CTPOEHUH BellleCTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOLINE
JHUCKPETHOE CTPOCHUE BEIIECTBA.

JIBrxeHue yactull BemecTBa. CBA3b CKOPOCTH JBUKEHHUS YACTHUL C TEMIIEPATYPOU.
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 HX aTOMHO-MOJIEKYJSIpHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Ha6nronenue 6poyHOBCKOTO IBUKEHUS.

Ha6nronenue nuddysun.

Habmonenne sBIeHUN, OOBSICHAIOMIMXCA TMPHUTSHKEHUEM WM OTTAIKHBAHHEM
YaCTHI] BEIIECTRA.
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Jlabopamophwvie pabomwl u onvimol
OreHka quamMeTpa aToMa METOZIOM PSOB (C UCTOIb30BaHueM (hoTorpadmii).
OnbITel 1O HAOJIOACHUIO TETIOBOTO PACIIUPEHHUS Ta30B.
OnbIThl IO 0OHAPYKEHUIO IEUCTBUS CHII MOJICKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHune v B3auMo/ielicTBHE TeJl
Mexannueckoe nBuxeHue. 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 Ten. Macca kak mepa MHEpTHOCTH Tena. [IMoTHOCTh BeliecTsa.
CBs13b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BELIECTBA.

Cuita kak XapakTepucTuka B3auMozeicTBus Ten. Cuia ynpyroctu u 3akoH ['yka.
N3Mepenune cuibl ¢ TOMOIIBIO TIMHAMOMETpA. SIBIICHUE TATOTEHUA U crJia TskecTH. Cuna
TSUKECTH Ha Apyrux raHerax. Bec tena. HesecomocTs. CrioxkeHue Cuil, HapaBIEHHBIX
no ogHoM mpsimoi. PaBHomelcTByromasi cui. Cuna TpeHusi. TpeHHe CKONbXKEHUs U
TpeHHE NOKOs. TpeHue B mpupoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepenne CKOpOCTH MPSMOIMHEWHOTO JBUKECHMUS.
HaGnronenue siBneHust MHEPIUU.
Hab6nronenue usmeHeHus CKOpOCTH MPY B3aUMOJICHCTBUH TE.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CiioxeHune cui, HapaBJIEHHBIX IO OJHON IPSIMOA.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTU PABHOMEPHOTO JIBIXKEHUS (IITApUKA B KUIAKOCTH, MOJIEIH
AIIEKTPUYECKOTO aBTOMOOMIIS U TakK Jlajee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
MJIOCKOCTH.

OrnpenesneHre MIOTHOCTU TBEPIOTO Tea.

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

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

Pa3nen 4. JlaBiieHue TBEPABIX TeJl, sKMIKOCTEH U ra30B

Hanenue. CriocoObl yMEHBIIEHHMS M yBEJIMYEHHUs JaBiieHud. JlaBieHue rasa.
3aBUCHMMOCTH JaBJieHUs raza ot o0bEMa, TemiepaTtypsl. [lepenaya naBnenus TBEPIALIMU
TelaMu, >KHIKOCTAMM M ra3amu. 3akoH Ilackans. IIHeBMarnueckue MallMHBIL.
3aBUCUMOCTb JIaBJI€HUS JKUAKOCTH OT TayOuHbL. ['mapocratMueckuid mapajokc.
Coobmaromuecs cocysl. [ uapaBiuyeckiue MeXaHU3Mbl.

Atmocdepa 3emnu u armochepHoe AaBieHue. [IpUYMHBI CyHIECTBOBaHMS
BO3aymIHOW o0Oosoukn 3emnu. Onbir Toppuuennu. M3mepenue atmocgepHOro
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JaBJ€HUs. 3aBUCHMOCTh aTMOC(HEPHOTO NaBIEHUS OT BBICOTHI HaJ YPOBHEM MOPAI.
[Tpubops! 17151 U13MepeHus aTMOC(hHEepPHOTO TaBJICHHUS.

JlelicTBUE MKUIKOCTH M Ta3a Ha MOTPYXKEHHOE B HUX TeNo. BbeITankuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTH JIaBJICHUS ra3a OT TEMIIEPATyPHhl.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraromuecs CoCy/ibl.

['mppasnuueckui npecc.

[TposiBieHmne aeiicTBUS aTMOC(EPHOTO TaBICHUS.

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 IUIOTHOCTEN TEJIA U )KUIKOCTH.

JlabopamopHhwvie pabomul u onvimol

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

OnpeneneHue BBITAIKUMBAIOIIEH CUJIbI, JCUCTBYIOIIEH HA TENO, IMOTPYKEHHOE
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 KOHCTPYMPOBAHHUE JIOAKH M OIPEACIICHHE €€
rPy30H0ABEMHOCTH.

Paznen 5. PaGoTra m MOIIIHOCTH. DHEpPrus

Mexanuueckas padbota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBeCHUs
peruara. [lpumeHeHnue mpaBwuiia paBHOBECHS phluara K OJIOKY. «30JI0TO€ TPABHIION»
mexanuku. KITJI mpocteix mexanuzmoB. [IpocThie MeXaHU3MbI B ObITY U TEXHHKE.

Mexanundeckas sHeprusi. Kunetndeckas u noTeHIMaibHas sHeprus. [Ipespanienue
OJIHOTO BUJa MEXaHUYECKOW YHEPTUU B IPYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[TpumMepbl 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, TOATBEPKIAIOLIUE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUH.

Mopenn  TBEPAOro, JKUAKOTO M  ra3000pa3HOrO0  COCTOSIHUM  BEIIECTBA.
Kpucranmnmueckue u amopdubsie Tena. OObACHEHHE CBOMCTB ras3oB, XHUAKOCTEH U
TBEPJBIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETHYECKO Teopuu. CMaunBaHue
Y KalWUISIpHBIC SBJIEHUA. TEII0BOE PACIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS YACTHIL.
Buytpennsis sHeprus. CriocoObl M3MEHEHUs BHYTPEHHEH 3HEpPIruu: TeIuionepenadya u
coBeplieHne paboTel. Buaesl Temonepenaud:  TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3IIy4YCHHE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE PAaBHOBECHE. YpaBHEHUE TEIIOBOro OanaHca. [lnaBneHue um oTBepaeBaHUE
KPUCTAJUTMYECKUX BELIECTB. YenbHass TeruioTa IuiaBieHus. IlapooOpazoBanue wu
koHaeHcauus. Mcnapenwe. Kunenue. VYnenpHas Temiora napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHUSI.

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 JIBUYKEHUS.
Ha6nronenue nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTMJUISIPHBIX SBJICHUM.
Habmronerune TenioBoro pacimpeHus Teil.
N3menenue JnaBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuiia u3MepeHus: TeMnepaTyphl.
Bunbl Tenonepenayn.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHUE TETNIOEMKOCTEN Pa3IMYHBIX BEIIECTB.
HabGmronenue xkuneHus.
HaOmronenue noctossHCTBA TEMIIEpaTyphl MPHU TIJIABJICHUH.
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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.

OnpITI, 1EMOHCTPHUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKIACHUS.

[IpoBepka TUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA JKUJIKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGnronenue n3MeHeHnsi BHyTPEHHEN SHEPTUU Tela B pe3ysbTaTe TeIulonepeaadu
Y paOOThI BHEIIHUX CHJI.

HccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEINIMBAHUU XOJIOAHOW U ropsuein
BOJIbI.

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

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

OrnpeneneHre OTHOCUTENIBHOW BIAXKHOCTH BO3yXa.

Ornpenenenue ynelbHON TEMIOTHI IIJIaBIECHUS JIbA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHITBI B3aUMOACHCTBHYS 3aPSyKEHHBIX Tell
OT BEJIMYMHBI 3apSAJI0B U PACCTOSHUS MEX]Y TEIaMH).

Onektpuueckoe mnone. Hanpsok€HHOCTh  anexkTpuueckoro mnons.  [IpuHomn
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenun »snekTpuyeckux 3apsAoB. ODJIEMEHTApHBIA JJIEKTPUUYECKHUN  3apsl.
Crpoenne atoma. IIpoBOAHMKN M NHUAIEKTPUKH. 3aKOH COXPAHEHHS JIEKTPUUYECKOIO
3apsna.

DNEeKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHMS AIEKTPUUECKOr0 ToKa. ICTOUHMKHN
NOCTOSIHHOIO TOKa. JIEHCTBHA SIEKTPUYECKOTO TOKa (TEIIOBOE, XHMHYECKOE,
MarHUTHOE). DIEKTPUUYECKUNA TOK B KUJKOCTAX U raszax.

Onektpuueckas uenb. Cujla Toka. DIeKTpuueckoe HanpspkeHue. COnpoTHBIIEHUE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH OMa 1 ydacTKa LEenu.
[TocnenoBaTenpHOE U ApaLIEIBHOE COENHEHUE TIPOBOIHUKOB.

PaboTa n MOUTHOCTH 3NIeKTpUUECcKOro Toka. 3akoH [xoyns—JIenua. DnekTpuueckue
LN U TOTPEOUTENN IEKTPUUECKON 3HEpruU B ObITy. KOpoTKOe 3aMbIkaHueE.

IlIocTostHHBIE MarHuThl. B3auMoAeWCTBHE IOCTOSIHHBIX MAarHuTOB. MaraurHoe
nosie. MarHuTHoe 1ose 3eMJu U €ro 3HaueHue Uil Ku3HU Ha 3emie. OneiT Opcrena.
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MarauTHoe moJsie AJIEKTPUUYECKOro Toka. [IpruMeHeHue 3JeKTPOMAarHUTOB B TEXHHUKE.
JleiicTBrE€ MAarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIb ITOCTOSHHOTO
Toka. Mcmnonb30BaHWE  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 3NEeKTpUYECKHUX 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.
MoaenupoBaHre MArHUTHBIX MOJIEN MOCTOSSHHBIX MAarHUTOB.
OnsIT OpcTena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHUT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATEb MTOCTOSTHHOT'O 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.
UccnenoBanue nelicTBUS SJIEKTPUUECKOTO OISl HA POBOHUKYU M TUDJICKTPUKH.
COopka 1 mpoBepka pabOThI IIEKTPUUECKOMN IIEMU TOCTOSTHHOTO TOKA.
H3mepeHue u peryIupoBaHue CUJIbI TOKA.
N3mepenre u perynnpoBaHre HAMPSKESHUS.
HccrnenoBanne  3aBUCUMOCTH  CWJIBI  TOKa, HIAYHIETO  4Yepe3  PEe3UCTOp,
OT COTIPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.
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OnbIThl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTh JJIEKTPUUECKOTO  COMPOTUBIICHUS
IIPOBOJHUKA OT €ro JJIMHBI, IUIOIAIU MTONEPEYHOT0 CEYEHU U MaTeEpHaa.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
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.

Onpenenenune 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 anmekTpoaBUTraTeibHONM YCTAaHOBKH.

OMNBITHI IO UCCIICIOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHOW UHIYKIUU: UCCIICIOBAHKE
M3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. MexaHuveckue siBJIEHUsI

Mexannueckoe  JaBWXKeHME. MarepuanbHas  Touka. Cucrema  orcuéra.
OTHOCUTENBHOCTh ~ MEXAHMYECKOTO  JBWKECHUSA. PaBHOMEpHOE  NIPSMOJIMHEHHOE
nBr>keHue. HepaBHOMepHOe mnpsMoiiMHEHOE ABWKeHHe. CpefaHss UM MIHOBEHHAs
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
TPEHUS TTIOKOSI, APYTHE BUJIbI TPEHUS.

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

Heperpy3KH.
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PaBHOBecue wmarepuanbHON TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3aKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTH.

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

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

Jlemoncmpayuu

Habmoienne MexaHN4ecKoro IBIKEHUS Tella OTHOCUTEIBHO 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>xeHUs TeJa 1Mo OKPY>KHOCTH.

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

3aBUCHUMOCTh YCKOPEHUS T€Ia OT MACChl T€Jla U JEUCTBYIOIIEH HA HETO CUJIBI.

HaGnronenue paBeHCTBaA CUIT PU B3aUMOICHCTBUU TEll.

N3meHenue Beca Tena npu yCKOPEHHOM JIBUKEHHH.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeoOpazoBanus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbCa IPU HEYNIPYTOM B3aUMOJACHCTBHH.

CoxpaHeHne UMITyJIbca TPU a0COJIFOTHO YIIPYTOM B3aUMOIEHCTBHH.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHHe MEXaHWYECKOM SHEpruu IMpU JBWXKEHUM Tella TMOJ JACHCTBUEM

IIPY>KVHBI.

Jlabopamophwvie pabomul u onvimol

KoncTpyupoBanue TpakTa Jisl pa3roHa U JajJbHEHIIero paBHOMEPHOIO JIBH)KCHHUS
IIapyKa WA TEICKKH.

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

OnpeneneHne yCKOPEHUs Tela MPU PaBHOYCKOPEHHOM JIBFDKCHUU IO HAKJIOHHOW
TUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MPU PaBHOYCKOPECHHOM JIBH)KEHUH
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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UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUSI CKOJBXKEHUSI OT CHJIbBl HOPMAJIBbHOTO
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 KoJ1e0aHusI M BOJTHbI

KonebarenbHoe npmwkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJEOAHUN: TIEPHOI,
4acToTa, aMIUINTyJa. MaremMaTH4eCKU W TPYKUHHBIA MasTHUKHU. [IpeBpaineHue
SHEPIUM MPU KOJIeOATEIHHOM JIBUKEHUM.

3aryxarone kojieOanus. BeiHyXaeHHbIE KoneOaHus. Pe3onanc. MexaHnuyeckue
BOJIHBI. CBOMCTBAa ME€XaHWYECKHUX BOJIH. [IpomonpHBIE M MonepedHbie BOJIHBL. J[JinHA
BOJIHBI M CKOpPOCTh €€ pachpocCTpaHEHHs. MeXaHMYeCKHE BOJIHBI B TBEPIOM TETE,
CEHCMHYECKHUE 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.
Habmronenne BeIHYXICHHBIX KOJICOAHUM M pe30HaHCA.
PacnipocTpanenne npo10bHbBIX U IONEPEYHBIX BOJIH (Ha MOJIETIH).
HabitoieHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre YaCTOTHI M IEpHOIa KOJIeOaHUH MaTEMaTHICCKOTO MasTHUKA.

Omnpenenenre 4acTOTHI U MepUoa KoJIeOaHUH IPYKUHHOTO MasiTHUKA

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

HccnemoBanue 3aBUCUMOCTH  TIepHOJa KOJCOAHWH TIPY)KHHHOTO MasTHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHUOJa KoJIeOaHUM Tpy3a, MOABEIICHHOTO K HUTH,
OT Macchl Tpy3a.

OnBITHI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTH IEepHUoAa KOJCOaHWH TPYKUHHOTO
MasiTHUKa OT MAcChl Tpy3a M )KECTKOCTH MPYKUHBI.

W3mepenue yckopeHus: CBOOOTHOTO TTa/ICHHSL.

Pa3nea 10. DinekTpoMarHuTHOE 1M0JIEe U 3JIEKTPOMATHUTHbIE BOJIHBI

13
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DJIEKTPOMArHUTHOE T0JI€. DJIEKTPOMArHUTHBIE BOJIHBL. (CBOMCTBA AJIEKTPOMArHUTHBIX
BOJIH. [IIkaia 351eKTpOMarHuTHEIX BOJIH. MICIOIB30BaHUE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOMH CBS3MU.

SHCKTPOMaI‘HI/ITHa}I Impupoaa CBCTa. CKOpOCTB cBeTa. BomHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BonHoBEIE CBOMCTBaA CBETA.

Jlabopamopnuvie pabomui u onvimul
N3ydeHnne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIBIO MOOUIIBHOTO TeneoHa.

Pa3znen 11. CBeTOBBIE SIBJIEHUSA

JlyueBas mognens cBera. Mcroununkum csera. [IpsimonmMHENMHOE pacnpOCTpaHEHHE
ceera. 3atmeHuss ComHua u Jlynel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akoH
OTpa)KEHUS CBETA.

[Ipenomnenne cBera. 3akoH mpenomiieHHs cBera. llomHOe BHyTpeHHee
oTpaxkeHue cBera. VCrnoap30BaHKME MOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myuedt B nuH3e. Onruyeckas cuctema (poroamnmnapaTta, MUKpOCKONa U
Teneckona. I'ma3 kak ontuyeckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Paznoxenue 6enoro ceeta B cekTp. Onbitel HetoToHa. Cri0’KeHNEe CTIEKTPaIbHBIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpsiMonMHEHOE PacPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHUil B JIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTuyecknii CBETOBO.
Xon iaydeil B cobuparoiiei JInH3e.
XO0J Iydeu B pacCenBarOILEH JIMH3E.
[Tomyuenune n3o0paskeHUi ¢ MOMOIIBIO JIUH3.
[Tpunuun nevictBus poroanmnapara, MUKPOCKOTA U TEJIECKOIIA.
Mopenn rnasa.
Pasnosxenue 0enoro cBeTa B CEKTP.
[Tomyyenue Gexoro cBeTa NpH CIOKEHUH CBETA Pa3HbIX I[BETOB.

Jlabopamophwvie pabomul u onvimsl
HccnenoBanne 3aBUCUMOCTH yIJia OTPAXKEHHUSI CBETOBOTO Jiy4da OT YIJjia NaJICHHUS.
N3yuenne xapakTepucTUK N300paXKeHUs IPEIMETa B INIOCKOM 3epKaJie.
UccnenoBanue 3aBUCUMOCTH yIiia MIPEIOMIICHHS] CBETOBOIO JIy4ya OT yTJIa MaJeHUs
Ha FPAHULE «BO3IYX—CTEKIIO.
[Tonyuenne n300pa>keHMI ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
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Omnpenenenre OKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JTHH3BI.

OnbITHI IO Pa3NIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

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 CHEKTPBHI.

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

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

Anepnas odHepretuka. JIeMCTBHS pagMOAKTHBHBIX HW3JIYYECHHM Ha JKUBBIC
OpraHU3MBL.

Jlemoncmpayuu
CrexTpbl U3Iy4eHHUs U MOTJIOMICHHUS.
CnexTpbl pa3InvyHbIX Ta30B.
CnekTp Bogopoaa.
Hab6nronenue TpekoB B kamepe Bunbcona.
PaboTa cu€Turka HOHU3UPYIOIINX U3TyUEHUH.
Peructpanus nznmydeHust pUpOIHBIX MUHEPAJIOB U MMPOAYKTOB.

JlabopamopHhwvie pabomul u onvimol

Ha0nroaeHue CIUIOIHBIX ¥ IMHEHYATBIX CIICKTPOB U3ITyUCHUSI.

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

W3mepenue 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
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIEeUMBAETCS [OCTHXKEHUE MPEIMETHBIX U
MeTaIpeAMETHBIX MJIaHUPYEMBIX pE3yNbTATOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIIEIOBAHUS
SIBJICHUI MPUPOJIBI U TEXHUKHU, OBJIAJICHHE YMEHUSIMU OOBICHAThH (DU3UUECKUE SBIICHUS,
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MPUMEHSISL TOJIyYEHHBIE 3HAHMS, pelaTh 3ajJadyd, B TOM 4YHUCIE KadyE€CTBEHHBIE H
AKCIEPUMEHTAJIBHBIE.

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

Ha OCHOBE MOJyYECHHBIX 3HAHUN Pacro3HaBaTh U HAYYHO OOBACHATH (HU3HUECKUE
SBJICHUS B OKPYXAIOIIEH IPUPOJIE U TOBCETHEBHOM )KU3HH;

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

OOBSICHATh HAy4YHbIC OCHOBBI HanbOOJEe BaXXHBIX JIOCTIKEHUN COBPEMEHHBIX
TE€XHOJIOTUW, HalpUMEp, MPAKTHUYECKOTO HCIIOJIb30BaHUS PA3JIMYHBIX HCTOYHHKOB

SHEPrMM Ha OCHOBE 3aKOHA MPEBpPAICHUS U COXPAHEHUS BCEX HU3BECTHBIX 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)KEHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MPEIMETHBIX O00Pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynpraTe msydeHus (pu3ukum Ha YPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUs
y obyuaromierocst 0yayT chopMUpPOBaHbI CIEAYIOIIUE JIMYHOCTHBIC PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

IIPOSIBJICHUE HMHTEpPECa K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nYecKoil HayKH;

LIEHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX-(U3UKOB;

2) rpaskKAaHCKOT0 ¥ TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

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

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MMPUHITUTIOB B EATEILHOCTH YUEHOTO;

3) 3¢TeTHYECKOr0 BOCIIHTAHMA:
BOCIIPUSITHE DCTETUYECKHX KA4eCTB (DU3MUYECKOW HAyKH: €€ TapMOHHYHOIO
HOCTPOEHHS, CTPOIOCTH, TOYHOCTH, JJAKOHHYHOCTH;

4) HeHHOCTH HAYYHOT0 TO3HAHMSA:

OCO3HaHUE LIEHHOCTH (PU3MUECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTa IO3HaHUs
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEUILIEH COCTABIISIOMIEH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, UHTEpeca K HCCIIEN0BATEIbCKON
NEATEIbHOCTH;

5) popMupOBaHUS KYJbTYPHI 310POBbSI 1 SMOIMOHAJIBHOI0 0J1ATOMOJIYYHS:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXHOCTH TPaBU OE30IMACHOTO IOBEJCHUS Ha TPAHCIIOPTE,
Ha JI0pOrax, ¢ JACKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JJOMAITHUX YCIIOBUSX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPy10BOT0 BOCTIMTAHMS :

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

HUHTEPEC K MPAKTHYECKOMY H3YyUSHHIO TIPO(ECCHiA, CBSI3aHHBIX C (PU3UKOM;
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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 TII00ATBHOTO XapaKTepa YKOJIOTHISCKUX TTPOOJIEM 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 Ye€pe3 MPaAKTHUECKYIO JeSATeIbHOCTD;

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;

IJJAHUPOBAHKME CBOETO PA3BUTHS B MPHOOPETCHHHM HOBBIX (DHU3MUCCKUX 3HAHWIA,

CTPEMJICHHE aHAM3WPOBATh W BBISIBJIATH B3aUMOCBS3H TPHUPOMABI, OOIIECTBa U
PKOHOMHMKH, B TOM YHUCJIE C UCTOJIb30BaHUEM (PU3MUECKUX 3HAHU;

OIICHKA CBOUX JICMCTBUM C YUETOM BIIMSHHUS Ha OKPYKAIOIIYIO CPETY, BO3MOMXKHBIX
rII00AJILHBIX ITOCIIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHUs mporpamMmbl M0 (pu3uMKe HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanuss y  oOywarouierocs  OynyT  cOpMHpPOBaHbl  METANpeIMETHbIE
pe3ynbTaThl, BKJIIOYAIOIINE TIO3HABATEIbHBIC YHUBEpCAIbHBIE Yy4ueOHbBIE IEHCTBHS,
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-CJIE/ICTBEHHBIE CBSI3U MPU U3yUEHUU (PU3NMUECKUX SBJICHUN U
IPOLIECCOB, JeJIaTh BBIBOJABI C HCIOJb30BAHUEM JEAYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIOU€HNU, BBIIBUTATh TUTIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITUUNH;

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

UCTIONB30BaTh BOMPOCHl KaK HCCIENOBATEIbCKUH HHCTPYMEHT TIO3HAHWS,

MPOBOJIUTH TO CAaMOCTOSTEIHLHO COCTABICHHOMY TIUIAHY OIIBIT, HECIIOKHBIN
bU3MYECKU OKCIEPUMEHT, HEOOJbIIOe HCCIeAOBaHUE (PU3UUECKOTO  SBIICHUS;

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

CaMOCTOSITENIbHO  (popMysIHpoBaTh OO0OOIIEHHS W BBIBOJABI 110 pe3yiabTaTam
IPOBEAEHHOTO HAOIIOICHUS, OIBITA, UCCIICIOBAHHSI,

IIPOTHO3UPOBATh BO3MOXHOE JallbHEHIee pa3BUTHE (UBNYECKUX MPOIIECCOB,
a TaKKe BBIIBUTATh TMPEAMOIOKEHUS 00 UX pa3BUTUU B HOBBIX YCIOBUSX U
KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

OPUMEHATh PA3JMYHBIE METOJbl, WHCTPYMEHTBI M 3allpOChl IIPU IIOMCKE
U 0TOOpe MH(POPMALMK WM JAHHBIX C YYETOM NPEMIOKEHHON y4eOHOU (hrU3M4ecKou
3a]1a4H;

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

CaMOCTOSITENIbHO BHIOMpATh ONTHUMAJIbHYIO (hOpMY MpeAcTaBiieHUuss UHPOpMaLUU U
WUIFOCTPUPOBATh pEIIAEMbIE 3aJa4d HECIIOKHBIMM CXEMaMH, JAHarpaMMaMH, WHOMN
rpaduKoi U UX KOMOMHAIUSIMH.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B XOJIe OOCYXJeHHsI y4eOHOro Marepuaiia, pe3yJbTaToB JIaOOPaTOPHBIX padoT
U TMPOEKTOB 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEeMbl M BBICKA3bIBATh
UJieu, HaleJCHHbIE Ha peIIeHHWe 3aJaud M TOJJIEp)KaHue OJaroKeaaTeIbHOCTH
0OIICHNS;

COTIOCTaBIIAITb CBOM CYXKIEHUS C CYXICHHSIMHU JPYTMX YYaCTHUKOB JHAayora,
OOHapyXUBaTh Pa3IUYUE U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUCHBMEHHBIX TEKCTAX;

nyOoJIMYHO TPEACTABISATh PE3yJbTAaThl BBIMOJHEHHOTO (PU3MYECKOTO OIbITa
(9KCIIEepUMEHTA, UCCIIEI0BAHUs, IPOEKTA).

MMOHUMATh U UCIIOJIH30BATh MPEUMYIIIECTBA KOMAHIHOW U MHAUBUAYATLHON pabOThHI
MIPY pelIeHUU KOHKPETHOUN (pU3HIECKON MPOOIEMBI;

IPUHUMATh LIEJM COBMECTHOU IEATEIIbHOCTH, OPTraHU30BBIBATH JICMCTBUS II0 €€
JIOCTUKEHUIO: pacipeaessiTh PoJid, 00CY>KJaTh MPOIECChl U PE3yabTaThl COBMECTHOM
paboThl, 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

BBITNIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHUCTBUSA C JPYTUMU WICHAMH 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:

BBISIBJSITH  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 HMEIOIIUXCS PECypCcOB M COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATH IpeIiaraeMble BApUAHThI PEIICHUH;

JIeNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIM HHTE/VICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallUH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh NMPHUYMHBI JTOCTHXKEHUS (HEIOCTUIKEHMSI) pe3ysbTaTOB JESTEIbHOCTH,
JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBbI B JEATEIBHOCTb (B TOM YHCIE B XOJ BBIIOJIHEHHS
(U3MYECKOro HCCIECOBAaHUS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJICHHBIX OIINOOK, BOSHUKIINX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIIOBUSM.

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

MpU3HaBaTh CBOE MPaBO Ha OMMOKY MpH pelIeHHH (U3NYECKUX 3a4ad WIU
B YTBEPKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K konmy oOyuyenuss B 7 KJiacce MpeaMETHBIE Pe3ylbTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTPaXKaTh CPOPMHUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCTIOJIb30BAaTh TOHATHUS: (U3UYECKHEC W XUMHUYECKUE SBJICHUs, HAOJIOJICHUE,
OKCIICPUMEHT, MOJICJb, TUIIOTE3a, CAWHUIBI (PU3UYCCKUX BEIMYMH, aTOM, MOJICKYIa,
arperaTHbIe COCTOSIHHMS BemIecTBa (TBEPIOE, JKUAKOE, ra3000pa3HOE), MEXaHUYECKOe
IBW)KEHUE  (paBHOMEPHOE,  HEPaBHOMEpPHOE,  TMPSAMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYyOmAs cui, naedopmamnus (ympyras, IJIacTU4ecKas), HEBECOMOCTb,
COOOIIAIOITNECS COCY/IbI;

paznmuyarh sBiueHus (nud@ys3us, TEIUIOBOE JABIDKEHHE YacTHI] BEIIECTBa,
pPaBHOMEPHOEC JIBIDKEHHE, HEPABHOMEPHOE JIBHXKCHHE, WHEPIIUS, B3aUMOJICHCTBHE TEI,
paBHOBeCHE TBEPABIX TN C 3aKPEIUIEHHOW OCBhIO BpaIlleHHS, Iepenada daBJICHHS
TBEPIBIMU TEIAMH, KHUIKOCTSIMH M Ta3aMHu, aTMOC(EpHOE JaBICHHE, IJIaBaHHUE Tel,
NpEBpaIleHUs] MEXaHWMYECKOW SHEPTHH) IO OMUCAHUI0O HMX XapaKTCPHBIX CBOWCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3UIECKOE SIBICHHE;

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (DU3MUECKUX SIBJICHUH B OKpYKaIOIIEM
MHpE, B TOM YUClie PU3NUECKHE SBICHHS B IPUPO/IC: TIPUMEPbI IBUKEHHS C Pa3TMYHBIMU
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CKOPOCTSIMA B XMBOW WM HEXKUBOM IPUPOJE, NEUCTBUE CHIIBI TPEHUS B IIPUPOJE U
TEXHUKE, BJIUSHUE aTMOC(EpHOro MaBJICHHMS Ha >KUBOM OpraHu3M, IUIaBaHHE PbIO,
pbluard B TeJ€ 4eJIOBEeKa, MPU 3TOM NEPEBOJAUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OMKCHIBATh WU3YYCHHBbIE CBOMCTBA Tel W (PU3MYECKUE SIBICHUS, HCIOJIb3Ys
¢dusznyeckrue BeTMUUHBI (Macca, 00bEM, TUIOTHOCTD BEIIECTBA, BPEMs, MyTh, CKOPOCTh,
CpemHsisl CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TEJA, CHJIA TPEHMS, JABJICHUE
(TBEpIOrO TEna, JKUIKOCTH, ra3a), BbITAJIKUBAIONIAs CHUJIa, MeXaHW4eckas paboTa,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOY(PPHUIMEHT TMOJE3HOTO JEHCTBUS
MEXaHU3MOB, KUHETUYECKasl U TMOTEHIMAJIbHAsl SHEPTUs), NpU OMHCAHUM IMPABUIBHO
TPaKTOBaTh (PM3HUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUYEHUS U €IUHULIBI
(U3MYECKUX BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOLIME AAHHYIO (PU3HUYECKYIO
BEJIMYMHY C JPYIMMHM BEJIMYMHAMH, CTPOUTh TpaQUKU H3YYEHHBIX 3aBHCHUMOCTEH
(U3NYECKUX BEJINYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJ, (PU3MYECKHE SABICHHUS U TPOLIECCHI, HUCIONb3YS
MpaBWia CIOXKEHUs CUJl (BIOJIbL OJTHOM MpsiMoii), 3aKkoH ['yka, 3akoH Ilackais, 3akoH
Apxumena, mpaBuIo paBHOBECHS pbluara (0J0Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHHUS MEXaHWYECKON 3HEpruu, Ipu 3TOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3aIIUChIBATh €70 MaTEMATUYECKOE BBIPAKEHUE;

OOBACHATH (PU3HUECKUE SIBJICHUS, MPOLECChl U CBOWCTBAa TEl, B TOM YHUCIE U
B KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa: BbIABISTH
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€THble 3a7auud B 1—2 JeHCTBUS, UCHOJIb3Ys 3aKOHbI U (OPMYIIBI,
CBSA3BIBAIOLIME (PU3NYECKHE BEJIMUMHBI: HA OCHOBE aHaJIW3a YCJIOBUS 33a/1a4M 3alIUChIBaTh
KpaTKOe YCJIOBUE, MOJCTaBIATh (PU3MYECKUE BEIMYHUHBI B (OPMYJbl U MPOBOAUTH
pacuéThl, HAXOIUTh CIPABOYHbBIE JaHHBIE, HEOOXOUMBIE JIJIsl PELLIEHUS 3a]1a4, OLIEHUBATh
PEATUCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETUUYHUHBIL;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh MPHU MOMOIIM (PU3MYECKHUX
METO/IOB, B OIMCAaHWW WCCIEAOBAHMUS BBLACIATH IPOBEPSIEMOE MPEINOIOKEHUE
(runotesy), pa3anuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN Pe3yIbTaT, HAXOUTh OLITUOKU
B XOJI€ OMbITA, JAEJIaTh BBIBOJBI [10 €T0 PE3YyJIbTaTaM;

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 U3MEPEHUSI PACCTOSIHUSI, BPEMEHH, MacChl Tella, 00bEMa, CUIIBI
U TEMIIepaTyphbl C KUCIOIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB € yIETOM 3a/IaHHON aOCOTIOTHOM MOTPENTHOCTH U3MEPEHUI;

MIPOBOANTH HCCIEAOBAHNE 3aBUCUMOCTU OJHON (DU3UUECKON BETMYUHBI OT APYToi
C UCITOJIb30BAHUEM NPSIMBIX U3MEPEHHI (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYILETOCS

21



Pabouas nporpamma | @usnka. 7—9 kiaccel (0a30BbIN YPOBEHD)

TeJaa OT BPEMEHHU JIBHXKEHHMSI Te€la, CUJIbl TPEHUSI CKOJIBKEHHSI OT Beca Tella, KauecTBa
00pabOTKM TOBEPXHOCTEM Tel W HE3aBUCUMOCTH CHJIBI TPEHHS OT IUIOIIAIU
CONPUKOCHOBEHUS TE€J, CHJIbI YIPYTOCTHU OT YIJIMHEHUS MNPYKUHBI, BBITAIIKUBAIOLIEH
CUIbl OT 00bEMa MOTPYKEHHOM 4YacTW Tela W OT IUIOTHOCTH KUJKOCTH, €&
HE3aBUCUMOCTH OT IJIOTHOCTH TeJla, OT IIIyOMHBI, HA KOTOPYIO TIOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUs TEJl, YCJIOBUM PaBHOBECHUsS phluara M OJIOKOB, y4aCTBOBATh B ILUIAHUPOBAHUU
y4e0HOTO HCCIIEZIOBaHUSA, COOMpPATh YCTAHOBKY M BBINONHITH H3MEPEHHS, CIEHys
NPEMJIOKEHHOMY  IUIaHy, (UKCHpOBaTh pe3yjbTaThl MOJYYEHHOW 3aBUCUMOCTH
bu3nyeCKuX BEIMYMH B BUJAC NPEIOKEHHBIX TaOJHUIl U TpaduKOB, J€JaTh BBIBOJBI
IO pe3yJibTaTaM UCCIIEIOBAHMS;

IPOBOJNUTh KOCBEHHbIE M3MEpPEHMsI (PU3NYECKUX BEIUYUH (IJIOTHOCTH BELIECTBA
JKUJKOCTH W TBEPAOTO TeElla, CUJa TPEHUS CKOJIBKEHUS, [aBICHUE BO31yXa,
BBITAJIKMBAIOIIAs CUJIa, ACMCTBYIOIIAs Ha OTPYKEHHOE B )KUAKOCTH TEN0, KO3PHUIUEHT
IIOJIE3HOTO JECHCTBUS MPOCTBIX MEXAHU3MOB), CJIEys IPEIIOKEHHON HHCTPYKLIMU: IIPU
BBINIOJIHEHUH HM3MEPEHUN COOMpaTh SKCHEPUMEHTANIbHYIO YCTAHOBKY M BBIYMCIIATH
3HA4YCHHE UCKOMOM BEJIUYHMHBI;

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

YKa3bIBaTh MPUHIUIBLI JIEUCTBUS 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 omucaHus (B TOM YHCIIE: MOAIIMITHUKH, YCTPOMCTBO
BOJONIPOBO/IA, THAPABINYECKUA IPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC,
apeoMeTp), UCMOJb3Yysl 3HAHUS O CBOMCTBaX (PU3MYECKUX SIBICHUNU U HEOOXOJIHUMBIC
¢duznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPUMEPHI (HAXOAUTh HHPOPMALUIO O MpPUMEPAX) MHPAKTUUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKU3HU [JIsl OOecHedeHUs
Oe3omacHOCTH TpU OOpaIIeHUH C NpUOOpaMH W TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUSs 3J0POBbS U COOJIIOICHUSI HOPM IKOJIOTMYECKOTO MMOBEICHUS B OKPY KAIOIIeH
cpexne;

OCYIIECTBIISITh OTOOP HMCTOYHUKOB MH(popManuu B MHTepHETE 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;

WCIIOJIH30BaTh TIPU BBHITIOJIHEHWH YYE€OHBIX 3a/laHUid  HAYyYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COJIepXaHHs, CIpaBOYHbIE MaTepuaibl, PECypChl CETU
WuTepHer, BiageTh MNpuéMaMu KOHCIEKTHUPOBAHMUS TEKCTa, MpeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

CO3/1aBaTh COOCTBEHHbIC KPATKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
2—3 uCTOYHUKOB WHGpOpManuu (U3UIECKOTO COJEpKaHUS, B TOM 4YHCJIE MyOJUYHO
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JieNaTh KpaTKHe COOOIIEHUS O pe3yjbTaTax MPOEKTOB WM Y4€OHBIX HCCIEIOBaHUM,
IpU 3TOM TPaMOTHO HCHOJb30BaTh M3YUCHHBIN MOHATHHHBIN ammapar Kypca (pU3UKH,
CONPOBOKJIATh BBICTYINICHUE MPE3ECHTALNEN;

MIPY BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUHN pacipeiesiTh 00s13aHHOCTH
B TPYIIIIE€ B COOTBETCTBHUH C IOCTABJIECHHBIMH 3a/1a49aMHU, CJICIUTD 32 BBIITOJIHEHUEM IIJIaHA
JICHCTBHUI, a/leKBaTHO OIICHMBATh COOCTBEHHBIM BKJIAl B JAEATEIbHOCTb TPYIIIHI,
BBICTpanBaTh KOMMYHHMKAaTHBHOE B3aUMOACHCTBHUE, YUUTHIBAsE MHEHUE OKPYKAIOIIKX.

K koHiy oOyueHus B 8 kJlacce mpeIMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBU)KEHUE aTOMOB H
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
T0JI€, TPOBOJIHUKH U TUAIEKTPUKHU, TOCTOSHHBIN 3JIEKTPUYECKHUI TOK, MAarHUTHOE T10JIE;
pasnuyaTh sIBJIEHUS (TEIIOBOE PACIIMPEHUE U CKaTHE, TEIUIONepeaayda, TENIoBOe
pPaBHOBECHE, CMAauMBaHUE, KaNWUISIPHBIE SBJICHMS, WCIIAPEHUE, KOHJCHCALMS,
IJIaBJICHUE, KpUCTAJUTM3aLUsA (oTBEpEBaHUE), KHIICHHE, TerJIoneperaya
(TemIonpOBOHOCTb, KOHBEKILMS, W3IYyYEHUE), AJIEKTpHU3alus TeJ, B3aUMOJEHCTBUE
3apsiOB, JEUCTBHS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3AMBIKAHHE, B3aUMOJCHCTBHE
MarHuTOB, JEHCTBHE MArHUTHOIO MOJIA HA MPOBOJHHUK C TOKOM, AJIEKTPOMArHUTHAs
MHAYKIMS) 10 OINHUCAaHWI0 WX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JAHHOE (PU3UYECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YYEHHBIX (DU3NYECKUX SIBICHUI B OKpYKaroUIeM
MHUpE, B TOM 4YHCJI€ (PU3NYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSIKEHUE U
KaWUIPHBIE SIBJIEHUS B NPUPOJE, KPUCTALIBI B Mpuponae, uznydeHue ComHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE pOCHI, TymMaHa, MHEs, CHeEra,
AIEKTPUYECKUE SIBJIEHUS B aTMOC(EpE, JJIEKTPUUECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJsie 3emiid, apeiid MmoiarcoB, pojib MAarHUTHOTO MOJIS JIs )KU3HU Ha 3emJie, MOJISIPHOE
CUSIHUE, TpPU OTOM TEPEBOJUTHh MPAKTHUYECKYIO 3a/layy B Y4YEOHYIO, BBIIEIATH
CYILECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3UUECKUX SIBJICHUM;

ONKCHIBATH W3YYEHHBIE CBOMCTBA TeN U (PU3NYECKHE SBJICHUSA, HCHOIb3Ys
bu3nueckue BeIMYUHBI (TeMmIeparypa, BHYTPEHHSS SHEPIus, KOJUYECTBO TEIUIOTHI,
yAeNbHas TEMIOEMKOCTh BEILECTBA, YAENbHAS TEIUIOTA IUIABJIEHUSA, YJEJIbHAS TEIUIOTa
napooOpa3oBaHusl, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KO3(PQGUUIMEHT IMOJIE3HOTO
JNEWCTBUSL TEIUIOBOW MAIlMHBI, OTHOCUTEIbHASI BIIAXKHOCTH BO3/1yXa, JJIEKTPUYECKUI
3apsiz, CUIIa TOKA, JIEKTPUYECKOE HAIIPSYKEHHUE, COMPOTUBIIEHUE TPOBOJAHUKA, YIAEIBHOE
COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOLIHOCTh 3JEKTPUUYECKOT0 TOKA), IPU OMUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3MUECKUN CMBICT MCIOJIb3YEMbIX BEIUYUH, 0003HAUYCHUS U
CAUHUIIBI  (U3MYECKUX BEJIIMYUH, HAXOAUTh (POPMYIIbI, CBS3BIBAIONIME 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-KMHETHUECKOM TEOPUH CTPOCHUS BEILIECTBA,
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  (U3MUECKUX  SIBICHMN, (U3NYECKUX  3aKOHOB WU
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, BBISBISTH HEIOCTATOK JAHHBIX JUIsl PEIICHUS 3aJayd, BbIOMpATH
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,  HCNOJb3ys  ONMCAHWE  MCCIEAOBAHUs,  BBIACHATH  IPOBEPIEMOE
IIPEANIOJIOKEHNE, OLIEHUBATh IPABWIBHOCTh IOPsAKA IPOBEACHUsS MCCIECAOBaHUA,
JIeJIaTh BBIBOJIBL;

MPOBOJIUTh ONBITHl MO HAOMIONECHUIO (U3UYECKUX SIBICHUNA WM (PU3NYECKHUX
CBOMCTB TeN (KaNWJUIPHBIE SIBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3[yXa OT €ro o0béMa,
TEMIIEPATYPBI, CKOPOCTH MPOLIECCA OCTHIBAHUS M HArpEeBaHUs IIPU U3JyYEHUU OT L[BETA
U3llydame  (IOrJomarmIeld)  MOBEPXHOCTH, CKOPOCTb  MCHApEeHHsl  BOJBI
OT TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ ITOBEPXHOCTH, OJJIEKTpU3aLUsa Tel U
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aUMOIEHCTBUE IOCTOSHHBIX MAarHHUTOB,
BU3yaJI3alMsl MATHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB, JEUCTBUSI MAarHUTHOTO IOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHMTa, CBOWCTBA SJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyJIHpOBaTh MPOBEPSIEMbIE TMPEANOJI0XKEHUS, 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
JTATYMKOB (PU3UYECKUX BEJIMYMH, CPAaBHUBATh peE3yJbTaThl H3MEPEHHH C Yy4ETOM
3aJIaHHOM aOCOTIOTHOM MOTPEIIHOCTH;

POBOJUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYMHBI OT APYron
C MCIOJIb30BAaHUEM NPSIMBIX HM3MEPEHHUI (3aBUCMMOCTH COMPOTUBIIECHUS MPOBOJIHUKA
OT €ro JUIMHBI, IUIOLIAIU IIOIIEPEYHOr0 CEUYCHUS U YIEJIBHOTO CONPOTUBIICHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, UAYIIETO Yyepe3 MPOBOJHUK, OT HAIPSIKEHUs HA NPOBOIHUKE,
UCCJIEIOBAHUE TIOCJIE0BATEILHOIO W MapajyIeIbHOTO COEIUHEHUN MPOBOJHUKOB):
IJIAaHUPOBATh UCCJIEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH U3MEPEHUS, CIenys
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NpeIJIOKEHHOMY TUIaHy, (PMKCHUpPOBATh PE3yJbTaThl MOTYYCHHON 3aBUCUMOCTH B BUJEC
TaOJIUI U TPapUKOB, 1€1aTh BEIBOJBI 110 PE3YIbTaTaM HUCCIIEI0BAHUS;

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

coOnrofaTh MpaBuja TEXHUKM O€30MacHOCTH MNpu paboTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUMBI JCUCTBUS H3YYCHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB € ONOpPOM Ha HX ONUCAaHUS (B TOM 4YHCIE: CHUCTEMA OTOIUICHHUS JIOMOB,
TUTPOMETpP, MapoBas TypOMHA, aMIEPMETP, BOJIBTMETP, CUETUYHK DIECKTPUUYECKON
SHEPrUM, DJIEKTPOOCBETUTENbHbIE MPUOOPBI, HArpeBaTEIbHBIE 3JIEKTPONPUOOPHI
(mpumepsbl), 3JIEKTPUUECKUE MPEAOXPAHUTENN, 3JIEKTPOMArHUT, AJIEKTPOJBUraTellb
IOCTOSIHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBAaX (U3NYECKUX SBJICHUA U
HeoO0XoauMble (PU3UUYECKHUE 3aKOHOMEPHOCTH;

pacrno3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA M H3MEPUTENIbHbIE NPHUOOPHI
10 CXE€MaM U CXEMaTUYHBIM PUCYHKaM (3KHJIKOCTHBI TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JIBUTaTeIb BHYTPEHHErO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LIETEH C IMOCIEI0BATEIbHBIM U MapajUIEIbHBIM COEIHMHEHHEM
AJIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAUEHUS IIEMEHTOB AIEKTPUUECKUX LIETIEH;

MPUBOANTH TMPUMEPHl (HAXOIUTh HWH(MOPMALMIO O MPUMEpPax) MPAKTUYECKOrO
UCIIOJIb30BaHUsl (PM3MYECKMX 3HAHWM B TOBCEAHEBHOM XKU3HU MJid OO€CHeUeHHUs
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 U MYTEM CpaBHEHUS AOMOJIHUTENIbHBIX HWCTOYHHKOB
BBIACIATh MH(OpMaALUIO, KOTOpas SBISETCA MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TMPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUU HAYYHO-TIOMYJISIPHYIO
JUTEPATypy (U3UYECKOTO COJEPKAaHMsI, CIPaBOYHbIE MaTEpHUallbl, PECYpPChl CETU
WuTepHer, BiIageTh MNpuEéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co371aBaTh COOCTBEHHBbIE MUCHbMEHHBIE M KPATKHUE YCTHbIE COOOIIEeHMs, 00001as
MH(OpPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB (DU3MYECKOTO COAEpKaHUsA, B TOM YHCIIE
nyOJMYHO  TPENCTaBIATh  pe3yJdbTaThl  MPOEKTHOM  WJIM  HMCCIEeI0BATEIbCKOU
NeSATEIbHOCTH, NP 3TOM I'PAMOTHO HMCIOJIb30BaTh M3YUYECHHbIM MOHSATUHHBIN ammapar
Kypca (pU3HMKH, COMPOBOKIATH BBICTYIIEHUE MTPE3EHTALIUEH;

OpU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M UCCIENOBAHUM (PU3MUECKUX MPOLECCOB
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, IPOSBIISAS TOTOBHOCTD pa3peliaTb KOH(QIIUKTHI.
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K koHiy oOyuenus B 9 kjacce mpeIMeTHBIE pe3ynbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHUS: CHUCTEMa OTCU€Ta, MaTepuaibHas TOuYKa, TPACKTOPHS,
OTHOCUTEJIBHOCTh MEXAaHWYECKOTO ABMXKEHUs, neopmanus (ynpyras, miacTHdeckas),
TPEHUE, IICHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTD U MEPETPY3KH, LIEHTP TIKECTH,
a0COJIIOTHO TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPJOTO Tella, paBHOBECHE, 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;

paszinyath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOJIUHEUHOE JBUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBUYKEHUE, CBOOOHOE IMaJIEHUE TeJl, PABHOMEPHOE
JIBI)KCHUE TI0 OKPYXXKHOCTH, B3aUMOJIEHCTBUE TeJl, PEaKTUBHOE JBIKCHHUE,
KoJieOaTeNbHOE [BI)KEHHUE (3aTyXalllMe W BBIHYXICHHbIE KOJIEOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHUE, OTPAKEHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
Y MIPEJIOMJICHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3yIoKEHUE OEIoro cBera
B CIEKTP M CJOXKEHUE CHEKTPAJIbHBIX IIBETOB, AUCIEPCUS CBETA, €CTECTBEHHAs
PaIOAKTUBHOCTH, BOSHUKHOBEHUE JTUHEHYATOrO CIIEKTPa U3TYyUEHHUS) 110 OTMMUCAHUIO UX
XapaKTePHBIX CBOWCTB M Ha OCHOBE ONBITOB, JEMOHCTPUPYIOIIUX JaHHOE (pu3nueckoe
SIBJICHHE;

pacrio3HaBaTh MPOSBICHUE U3YUECHHBIX (PU3NUECKUX SIBJICHUN B OKPYXKAIOIIEM MUPE
(B TOM umcie Hpu3ndecKue sIBJICHUS B IPUPOJIE: MPUIUBLI U OTJIHMBBI, IBHKCHHUE TIJIAHET
ConHeyHO! CUCTEMBI, PEaKTUBHOE JBUKEHHE KUBBIX OPraHW3MOB, BOCIIPUSTHUE 3BYKOB
JKUBOTHBIMM, 3€MJICTPSICEHHE, CEHCMHUYECKHWE BOJHBI, I[yHAaMH, 05XO, I[BETa Tel,
ONTUYECKHE  SIBJICHUS B  TPUPOAE, OUOJOTHYECKOEe  JIEWCTBHE  BUAMMOTO,
yIbTPaUOIECTOBOTO M PEHTIEHOBCKOTO W3Jy4YeHUH, €CTECTBEHHBIM PaJIMOAKTHUBHBIMN
(G oH, KOCMHYECKHUE JTYy4YH, PAAUOAKTUBHOE U3 TyUYCHHUE MPUPOAHBIX MUHEPAJIOB, ICHCTBUE
pPaOAKTUBHBIX HW3JYYCHHM Ha OpraHu3M 4YeJOBEKa), MpPU OTOM TEPEBOIUTH
MPAKTUYECKYIO 3a7ady B Yy4e€OHYIO, BBIICNSITH CYIIECTBEHHbIC CBOMCTBA (IIPU3HAKH)
(bU3NYECKUX SBICHHUM;

OTNHUCBHIBATh HW3YYEHHBIC CBOWCTBA Tel M (PU3NUECKUE SBIICHMS, HCIOIb3YsI
buznyeckre BEIUYUHBI (CPEHSISI U MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JBH>)KCHUU, YCKOPEHHE, MEepPEMEIICHUE, MyTh, YrioBas CKOPOCTh, CWja TPEHHUS, CUJa
YOPYTrOCTH, CUJIA TSKECTH, YCKOPEHUE CBOOOJIHOTO MajJeHusl, BeC Tea, UMITYJIbC Tea,
UMITYJIBC CHJIBI, MEXaHWUYECKas padoTa WU MOIIHOCTh, MOTCHIMANbHAS DHEPTUS Tela,
MOAHSATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJbHASI SHEPIHs CXKATOW MPYKHUHBI,
KMHETHUYECKasi SHEPIus, MOoJHAs MEeXaHWYecKasi SHEPIusl, MepUoJ] U 4acToTa KoJjeOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3BYyKa W BBICOTA TOHA, CKOPOCTb CBETa, IIOKa3aTellb
MPEJIOMJIEHUSI CpeJibl), MPU OMHCAHUM MPABWIBHO TPAKTOBATh (DU3UUYECKUU CMBICI
WCITOJIb3YEMbIX BEJIMYWH, 0003HAUYCHUS M €AVMHUIBI (PU3MUECKUX BEJIMYMH, HAXOJUTh
(bopMyIIBI, CBS3BIBAIONIUE NaHHYIO (DM3UYECKYIO0 BEIMYMHY C APYTUMU BEITUYHHAMM,
CTPOUTH IpapUKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
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XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3MUECKHE SBICHUS W TIPOIECCHI, WCIONB3YS
3aKOH COXPAaHECHUS SHEPTUH, 3aKOH BCEMHPHOTO TATOTCHUS, TMPUHIIUI CYNEPIIO3HUIIHH
CWJI, TPUHIIMI OTHOCUTENbHOCTH [ amwies, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCOBOTO UYHCENT TIPH SJISPHBIX pPEaKIusAX, MPH OSTOM JaBaTh CIOBECHYIO
(GOpMyITHMPOBKY 3aKOHA U 3alTMCHIBATh €T0 MATEMATHUECKOE BBIPAKCHHE;

OOBSACHATH (PU3UYECKHUE TPOIIECCHl M CBOWCTBA 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  (DM3WUYECKUX  SIBJICHUH, (U3NUECKHX  3aKOHOB  WIIH
3aKOHOMEPHOCTEN;

pemaTth pacu€THble 3aauydl (OMUpAIOLIUMEecss Ha CUCTeMy U3 2-3 ypaBHEHHIA),
WCITIOJIB3YysI 3aKOHBI M (OPMYJIBI, CBSI3bIBAIONIE (DU3UYCCKHME BEITUYMHBI: HA OCHOBE
aHaJIM3a yCIIOBUA 3aJ[a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISITH HEAOCTAIOIINE UITU
M30BITOYHBIC JJAaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIBI, HEOOXOAUMBIC NJIsi PEIICHUs,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYICHHOTO 3HAYCHUS (U3HMICCKON
BEJIMYUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEUIUTh MPHU MOMOIIM (PU3HYECKHUX
METO/IOB,  HWCIIOJIB3yS  OMHCAHWE  WCCICIOBAHWSA,  BBIACIATH  IPOBEPSIEMOE
MPEANOJIOKEHNEe, OIICHWBATh TPABWIBHOCTH TOpPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YJIbTATHl HAOIIOACHUI U OTBITOB;

IIPOBOJUTH OMNBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WU (DUINIECKUX
CBOMCTB TeJ (M3yueHHE BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHUsS HHEPTHH,
3aBUCUMOCThH TIEpHOia KOJIeOaHN TTPYKUHHOTO MAasSTHUKA OT MACChl Tpy3a M )KECTKOCTH
NPY)KWHBI W HE3aBUCHUMOCTh OT aMIUTATYABl MajbIX KoJeOaHMA, MPSMOJMHEHHOE
pacnpocTpaHEeHHE CBETa, Pa3okKEHUE OEIoro CBeTa B CIEKTpP, M3Y4YEHHUE CBOMCTB
M300paXkKeHUsI B TUIOCKOM 3€pKajie U CBOMCTB M300paK€HUs MpeaMera B cOOMparoliei
JIMH3€E, HaOJII0IEHUE CIIONIHBIX M JIMHEHYATHIX CTICKTPOB MU3yUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO HaOOpa 000pyAOBaHMS, OMMCHIBATH XOJ] ONBITA
€T0 Pe3yJIbTaThl, JOPMYITHPOBATH BHIBOIBI;

MIPOBOJIUTH TIPH HEOOXOIUMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpenesisis CpeaHee
3HaUCHHUE W3MepseMON BeIMYMHB ((POKYCHOE paccTosHuE COOMparoIel JUH3bI),
000CHOBBIBaTh BBIOOP CIIOC00a U3MEPEHUS (M3MEPUTEITBLHOTO MTPUOOPA);

MIPOBOJIUTH UCCIIEOBAHNE 3aBUCUMOCTEHN (PU3HUECKUX BETUYNH C UCIIOJIH30BAHUEM
MPSIMBIX U3MEPECHUI (3aBUCUMOCTD ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBH>KEHUN
0e3 HavYaJIbHON CKOPOCTH, TIepHUoa KoJieOaHWH MaTEMaTHIECKOTO MasTHUKA OT JITHHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKEHUS CBETAa OT yria MaJCHHUs W YIjia MPEIOMIICHUS
OT yIJIa aJicHus): TIaHUPOBATh UCCIIEIOBAHNUE, CAMOCTOSITEILHO COOMPaTh YCTAaHOBKY,
(buKCUpPOBAaTh PE3YNBTATHI MOTYYCHHONH 3aBUCHUMOCTH (PU3NYECKUX BEIUYHH B BHJIC
Tabnui u rpauKoB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHMS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUs (U3NYECKUX BEIMYMH (CPeAHssl CKOPOCTh U
YCKOpEHHE Tela MPU PaBHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHUE CBOOOJIHOTO MaJICHUS,
HKECTKOCTh TPY>KUHBI, KOAGOUIIMEHT TPEHUs CKOJBXKEHUS, MeXaHudeckas pabora u
MOIIHOCTb, YaCTOTA U MEPUOJI KOJICOAHUI MATEMaTHYECKOTO U IPYKUHHOTO MasiTHUKOB,
ONTUYECKAas CUJIa COOMPAIOIICH JTMH3BI, PAIMOAKTUBHBINA ()OH): TUTAHUPOBATH U3MEPEHUS,
coOMpaTh SKCHEPUMEHTAIIBHYIO YCTAHOBKY M BBIIOJHATh HW3MEPEHUS, CIIEAys
NPEMIOKEHHOW HWHCTPYKIMU, BBIYMCIATH 3HAYEHUWE BEIWYMHBI W aHAJIU3UPOBATh
MOJTyYEHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM NOTPEIIHOCTU U3MEPEHUN;

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

paznuyaTh OCHOBHBIE TPU3HAKU M3YUYEHHBIX (PM3HMUECKUX MOJEINEH: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOUYEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
IUIAaHETapHAsi MOJENb ATOMA, HYKJIOHHAs MOJIEJIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHIUIBI ACUCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOH Ha UX ONMMCAHUA (B TOM YHCIIE: CIIUIOMETP, JaTUUKU MOJIOKEHUS,
PAcCTOSIHUS U YCKOPEHUSI, PAKeTa, 3X0JIOT, OUKH, IEPUCKOM, (POTOAIIAPAT, ONTHIECKUE
CBETOBOJBI, CIIEKTPOCKOII, JO3UMETP, KaMmepa BuibcoHa), HUCHOJB3ys 3HAHUSA
O CBOMCTBaxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTHYHbIE PHCYHKHM H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTUUYECKUX MPOLECCOB NPU PEUICHUU
y4eOHO-MPAKTUYECKUX 3a7ad, ONTHUYECKUE CXEMbl IJisi TOCTPOCHHUS H300paxeHui
B IJIOCKOM 3€pKajie U coOuparouieil JIMH3e;

OPUBOJUTH MpPHUMEPHl (HaXOAUTh WHGPOPMALMIO O NpUMEpax) MNPAKTUYECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHWW B TIOBCEIHEBHOW JKU3HU HJisi OOecrnedeHus
O0e3omacHOCTH TMpu OOpalieHuH C NpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUS 3J0POBbS U COOJIIOICHHSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYKaIOLIEH
cpene;

OCYIIECTBIIATh MOUCK HH(popManuu Qundyeckoro coaepxxkanusi B HHtepHere,
CaMOCTOATENbHO (OPMYIUPYS TMOUCKOBBIM 3alpoc, HAXOAWTH IYTHU OIpPEAENICHUs
JIOCTOBEPHOCTH TOJYYEHHOHM HMH(POpPMAIMM HAa OCHOBE HMEIOLIUXCS 3HaHUM U
JOTOJHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJHEHUU Y4YEOHBIX 3aJaHUM HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUYECKOTO COACpkKaHMs, CIPaBOYHbIE MaTepHallbl, PEecCypchl CETU
WuTepHer, BrageTh MNpuEéMaMH KOHCIEKTHUPOBAHUS TEKCTa, MpeoOdpa3zoBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

CO3/1aBaThb COOCTBEHHbIE THCbMEHHBIE M YCTHbIE COOOILEHUS Ha OCHOBE
uH(pOpMaIMU U3 HECKOJbKHX MCTOYHUKOB (DU3HUECKOTO COJAEpX aHUs, IMyOJIMYHO
IPEACTABIIATH PE3YJIbTATHI IPOCKTHOM WIIM UCCIIEI0BATENBCKON IEATEIbHOCTH, IPH 3TOM
IPAMOTHO MCIIOJb30BaTh M3YYECHHBIM MOHATUMHBIN anmapar W3y4aeMoro pasjelia
GU3MKK W CONPOBOXKAATh BBICTYIUICEHHWE TMpe3eHTalel ¢ Y4ETOM OCOOEHHOCTEM
ayJIMTOPUH 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 OKPYKAKOIIEro MHUpa

1.1 | ®usuka—Hayka 2 ®du3nka — HayKa o npupojie. | BrisiBieHue paznuunii Mexx1y GU3nUeCKUMU U
0 MpUpoe SBneHUsI IPUPOIBI. XUMHUYECKUMH TPEBPAIICHUSIMH.
dusnyeckue sIBIEHUS: PacmoznaBanue u kinaccuukanus GU3nIecKux
MEXaHUYECKHE, TEIUIOBLIE, | SIBJIEHHHM: MEXaHHUYECKUX, TEIJIOBBIX,
ANEKTPUYECKUE, ANEKTPUIECKUX, MATHUTHBIX U CBETOBBIX.
MAarHuTHBIE, CBETOBBIE, Hab6mronenue n onvicanue PU3NYECKUX SIBICHAN
3BYKOBBIC
1.2 | ®usnueckue 2 dusnueckue BEIUYUHEL. OnpeneneHue EeHbI ASICHUS Kb
BEJIMYMHEI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO Mproopa.

BeJIN4YrH. PU3nuecKue
npubopsl. [lorpemHocts
VU3MEPEHUN
MexnayHapoaHas cucteMa
€AUHULL

N3mepenre MTMHEeNHBIX pa3MepoB TE U

IIPOMEKYTKOB BPEMEHU C YUETOM IOIPEIIHOCTEN.

N3mepenne 00bEMa )KUIKOCTH U TBEPIOTO TeJa.
H3mepenue TemmepaTypsl PU HOMOLIA
KUIKOCTHOTO TEPMOMETPA U TATUUKA
TEMIIEPATYPHL.

BrImniosiHEHHE TBOPUYECKHUX 3aJJaHUH T10 TIOUCKY
CIOCO0OB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HAITPUMED, pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUM, MaJTbIX
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IPOMEXKYTKOB BpeMeHu. OO0Cyx1eHne
Hpe/araeMbIx Crioco00B

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
HAy4YHBIN METOA €CTECTBEHHBIC HAYKU SIBJICHMSI, HAIIpUMeEp:
NIO3HAHUS U3Y4aroT IPUPOLY. — [I0YEMY OCTAHABJIMBACTCS ABMKYLIECECS
EcrecTBeHHO-Hay4HBIN 110 TOPU30HTAJILHOM OBEPXHOCTH TENO;
METOJ TIO3HAHUA: — II0YEMY B XKapKYIO I10T0/1y B CBETJION OJACKIE
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4HOTO BOIPOCa, CIIOCOOOB MPOBEPKU TUITOTE3.
BBIJIBUJKECHUE TUIIOTES, IIpoBenenue uccie0Banus 10 MPOBEPKE KAKOU-
AKCIIEPUMEHT 10 MPOBEPKE | JINOO TUIOTE3BI.
TUNOTE3, 00bSICHEHUE [TocTpoenue npocTerux Moaenen Gpu3ndecKux
HaOJII0aEMOTO SIBJICHUSI. SBJICHUM (B BUJIE PUCYHKOB WJIM CXEM), HAIIPUMED
Onucanue Gu3nYECKUX NaJICHUE NIPEAMETA; PAMOIMHENHOE
SIBJIEHUH C TIOMOILBIO pacIpoCTpaHEHUE CBETA
MoJIeJIen
Hroro no pazaeny 6

Pa3nen 2. IlepBoHayaibHbIe

CBCACHHUS O CTPOCHHUH BEILIIECTBA

2.1

Crpoenue BelecTa

1

CtpoeHue BelecTna:
aTOMBI U MOJIEKYJIbI, UX
pazmepsbl. ONbITHI,
JIOKa3bIBAIOIIME
JTMCKPETHOE CTPOCHUE
BEIIECCTBA

HaGmroienne u MHTEpIpETaIis OIbITOB,
CBUCTEINHCTBYIOMNX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOEHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C UCTIOJIb30BaHueM (hoTorpaduid, MOTYyYEHHBIX
Ha aTOMHOM CUJIOBOM MUKpockorie (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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TuaMeTpa aToMa METOJIOM PSIOB
(c ucrionb3zoBaHueM GoTorpaduii)y».
Omnpenenenre pa3MepoB MajbIX Tel

2.2 | JIB>KeHUE H
B3aMMO/ICHCTBUE
YaCTHII BEIISCTBA

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

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

Habmonenue u 06bsacHeHne OpoyHOBCKOTO
JBIKCHUS U sBJICHUS TUdPy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

110 HaOJIIOJEHHUIO TEIIOBOTO PAaCIIUPEHUS ra30B.
[IpoBenenue u 0ObSICHEHHUE OIBITOB IO
O0OHapyKEHUIO CUJI MOJIEKYJIIPHOTO MPUTSKEHUSI
¥ OTTAJIKUBAHUS

2.3 | ArperaTHbie
COCTOSIHHSI BEIIIECTBA

ArperaTHble COCTOSIHUS
BEIIIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTAJLUTUYECKUX ) TEJL.
BzanmocBs3p Mmex Iy
CBOVCTBaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSTHUSX U MX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUN
BOJIbI

Onucanue (C UCMOIB30BaHUEM MTPOCTHIX
MOJIeJIei) OCHOBHBIX Pa3IMuUil B CTPOCHUU T'a30B,
KUJKOCTEH U TBEPIBIX TE.

OO0BsicHEHUE MaJION CKUMAEMOCTH KUJKOCTEH U
TBEPIIBIX TEJI, OOJIBIIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHus PopMbl TBEPABIX TET U
TEeKY4eCTH KUJIKOCTH.

[IpoBenieHre ONBITOB, IOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUM BOJbI YACTHUILIBI HAXOSATCS
B CpPEIHEM JaJblle IPYyT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3H MEKITY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYIIIECTBOBAHMEM BOJHBIX OPraHU3MOB

(MC — 6uonorusi, reorpadusi)

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

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

NccnenoBanue paBHOMEPHOTO IBHXKECHHS,
OTIpe/ieNIEHUE ero MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
OTIpe/IeNICHUE €ro OTIINYUI OT PABHOMEPHOTO
JIBUKCHHUSL.

Omnpenenenne CKOpOCTH paBHOMEPHOTO
JBIDKEHUS (IIapuKa B )KUJIKOCTH, MOJIETTU
AJIEKTPUUECKOTO aBTOMOOUJIS U T.1.).
Onpenenenue cpeTHEN CKOPOCTH CKOJbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
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. Bzaumoerictere
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,
00YyCIIOBIICHHBIX HHEPIIUEH, HAIIPUMED, YTO
IIPOUCXOJIUT IIPH TOPMOKCHHH HITH PE3KOM
MaHEBPE aBTOMOOMJISI, TOYEMY HEBO3MOXKHO
MTI'HOBEHHO IPEKPATHTh JBMKCHUE Ha BEJIOCHIIE]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/eIeHHe MacChl Teja, ero
00BbE€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

Cuma. Bunp! cnn

14

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

C MOMOUIBIO TMHAMOMETDA.
SIBneHME TATOTEHUS U CUJIa
TskecTH. Criia 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 AeopMaInu.
Onucanue peajibHbIX CUTyal[il B3aUMOIEHCTBUS
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 cuTyauui, CBSI3aHHBIX C SBIICHUEM
TSATOTCHUS.

OO0bsicHeHUE OPOUTATBLHOTO ABUKEHUSI IJIAHET

C UCIOJIb30BAHUEM SIBJICHMSI TATOTEHUS U 3aKOHA
UHEPLIHH.

W3mepenue Beca Tena ¢ HOMOIIbIO THHAMOMETPA.
O6ocHOBaHME ATOTO CIOCO0a U3MEPEHHUSL.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEepUMEHTAIBHOE MTOJIYYEHUE MPaBUIIA
CJIOKEHUS CWJI, HAIIPABJICHHBIX BJOJIb OJJHOU
npsiMoil. OrnpeienieHne BEITMYUHBI
PABHOJICMCTBYIOIIEH CHIL.

N3ydenune cuitbl TpEHUS CKOJIbKEHUS U CUIIBI
TPEHUs I1OKOSI.

Hccnenoanue 3aBUCUMOCTH CUJIBI TPEHUSA

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 IPAKTHYECKUX CUTYallNi, B KOTOPBIX
IIPOSIBIIICTCS IEUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CIIOCOOBI €€ YMEHBLIECHUS WIH
yBEJIMYEHHUS (KaTaHUE Ha JIbDKAaX, 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.
3aBHCHMOCTD JIaBJICHUS
rasa ot 00béma,
TEMIIEPATYPHI.

Amnann3 ¥ 00bsICHEHHUE ONBITOB U MMPAaKTHYCCKHUX

CUTYaIHi, B KOTOPBIX TIPOSBIISICTCS CHJIA
JTABJICHMSL.

O6ocHoBaHKE CITIOCOOOB YMEHBIIICHUS U
YBETMYCHHS TaBJICHHUS.

W3y4enne 3aBUCHMOCTH JIaBJICHUS ra3a
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[lepenaua naBienus
TBEPBIMU TEIIAMH,
KUIAKOCTSIMHU U Ta3aMH.
3akoHn [Tackans

0T 00bEMa U TEMIIEPATYPHI.

N3zyuenue ocoOeHHOCTEH nepeayn 1aBIeHUS
TBEPABIMU TEJIAMH, KUAKOCTIMHU U Ta3aMH.
O060cHOBaHME PE3YyIbTATOB OIBITOB
0COOEHHOCTSIMU CTPOCHHUS BEILIECTBA B TBEPIOM,
KHUJIKOM 1 ra3000pa3HOM COCTOSHUSX.
DKCTepuMEHTAIBHOE TI0Ka3aTeIbCTBO 3aKOHA
Iackas.

Pemenwne 3anau Ha pacy€T gaBieHUs TBEPIOTO
Tena

4.2 | laBieHue KUAKOCTH 3aBUCHMOCTH J1aBIICHUS HccnenoBanue 3aBUCMMOCTH aBIICHUS KHUIKOCTH
KHUJIKOCTHU OT TJTyOUHBI. OT TIIyOMHBI IOTPY>KEHUSI U TNIOTHOCTH KHUJIKOCTH.
[TneBMaTnyeckue mamuubl. | HaGmronenre u 00bsICHEHHE THAPOCTATUIECKOTO
I'mppocrarnueckuii IapaJiokca Ha OCHOBeE 3akoHa [lackais.
napajokc. Coobmaromuecs | M3ydeHune coOOOMIAIONIMXCS COCY/IOB.
cocyabl. 'mapaBnuueckue | Pemenue 3agad Ha pacuéT JaBICHUS KHUIKOCTH.
MEXaHU3MBbI OOBbscHEeHre NpUHLUIIA AEHCTBUS
TUIPaBIMYECKOro Ipecca, MHEBMaTUUECKUX
MaIlIvH.
AHanu3 u 00bSICHEHHE TPAKTUYECKUX CUTYaIUil,
JEMOHCTPHUPYIOIINX MPOSBICHUE JaBICHUS
XKUIKOCTH ¥ 3aKkoHa [lackais, Harpumep
IPOLIECCOB B OpraHU3Me IpU IIyOOKOBOJIHOM
HBIPSTHUU
4.3 | Atmoceproe ATtmocdepa 3eminn u DKcrnepuMeHTalIbHOE OOHAPYKEHHE
JIaBJICHUE aTMoc(epHOe JaBJCHUE. aTMoc(hepHOTro JaBICHHUS.

[IprumHEI cymiecTBOBaHUs

Amnann3 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

CUTYyalluH, CBA3aHHBIX C ICHCTBUEM
aTMOC(EepHOro J1aBICHUSI.

OOBscHEHNE CyLIECTBOBaHUS aTMOC(hephI
Ha 3eMJIe U HEKOTOPBIX IJIaHETaxX WK €€
OTCYTCTBHUSI Ha JPYTUX Iu1aHeTax u JIyHe.
OObsicHEHNE U3MEHEHUS INTIOTHOCTH aTMOC(EpbI
C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
JABJIEHUS OT BBICOTHI.

Pemenue 3a1au 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 Ten.
Bo3znyxormnaBanue

DKCIIepUMEHTaIbHOE OOHAPYKEHUE TeUCTBUS
YKUJIKOCTHU Y ra3a Ha MOTPYKEHHOE B HUX TEJIO.
OrnpeneneHre BoITAIKUBAIOIICH CUJIBI,
JICUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE

B JKUJIKOCTb.

[IpoBenenue u 00CYXJI€HUE OTIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
BBITAJIKUBAIOIIEN CUJIbL, JCWCTBYIOIIEH HA TETIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHON

B ’KHJIKOCTb YaCTH TeJIa U OT IIIOTHOCTH
KUJIKOCTH.

IIposepka Hezasucumocmu blmaiKusaroujels
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccel menda.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIC

0T 00bEMa OTPY>KEHHOM B )KUIKOCTh YaCTH TelIa.
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Pewienue 3a1a4 Ha IpMMEHEHKE 3aKOHA
ApxuMea 1 yCloBUs IJIABAHUS TEII.
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 pabora.
MormHoCTE

DKCIEPUMEHTAIBHOE ONPEAETIEHUE
MEXaHUYECKOU pabOThI CUIIBI TSDKECTH

IIPY MAJICHAN TEeJa U CUIIbI TPEHUS

IpY pAaBHOMEPHOM MEPEMELIEHUH Tea

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBacMOM Ipu NOABEME
110 JIECTHULIE.

Peenue 3aa4 Ha pacu€t MeXaHMYECKOU 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.

DKCIIePUMEHTAILHOE JI0KA3aTEIbCTBO PABEHCTBA
paboT Mpy IPUMEHEHUH 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 TIOTEHIIMAIBHON SHEPTUH Tea
MOTEHILIMAIbHAs SHEPT U IIPU €r0 CKAaThIBAHUU 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 Pemmenue 3aau ¢ UCIOJIb30BAHUEM 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

MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUH CTPOCHHUS BEILIECTBA.
Macca u pa3mepbl aTOMOB U
MOJIEKYJ1. ONBITHI,
ITOATBEPKAAOIINE
OCHOBHBIE TTOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUAKOTO
¥ ra3000pa3HOr0 COCTOSTHUM
BEILIECTBA.
Kpucrammueckue n
aMmopdHbIe Tena.
OOBsICHEHHE CBOMCTB ra30B,
KUIKOCTEU U TBEPIBIX TEI
Ha OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMauuBaHUE U
KaNWUISPHBIC SIBJICHUSL.
Tennosoe pacmmpenue u
cxKaTue

CBUJIETENBCTBYIOIINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEUIECTBA: OMbIThI C PACTBOPEHUEM
Pa3JIMYHbBIX BEUIECTB B BOJE.

Pemienne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIU MOJIEKYJ B €/IMHHUIIE 00BEMA
BEIIECTBA.

AHaJIN3 TEKCTa JPEBHUX aTOMUCTOB (Hampumep,
dbparmenTa noamsl Jlykpenus «O npupone
BEIICi») ¢ M310’)KEHHEeM 000CHOBAaHUM aTOMHOM
rUNoTe3bl (CMBICIOBOE uTeHuE). OlieHKa
yOeIUTEeTbHOCTH ATUX 00OCHOBAHUIA.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuuuil MEXX1y HUIMH Ha OCHOBE
IIOJIO’KEHUHN MOJIEKYJISIPHO-KUHETUYECKON
TEOPUU CTPOCHHUS BELIECTBA.

OOBsicCHEHUE OCHOBHBIX Pa3fInyuil B CTPOSHUH
ra3oB, JKUIKOCTEU U TBEPIBIX TEN

C HUCTOJIb30BAHHEM MOJIOKEHUN MOJIEKYJISIPHO-
KHMHETUYECKOU TEOPUH CTPOEHHUS BEILIECTBA.
[IpoBenieHre ONBITOB MO BHIPAILIMBAHUIO
KpPHUCTAJVIOB IOBApPEHHOM COJIM WM caxapa.
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[IpoBenennie u 0OBICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KaTWJUISIPHBIE SIBIICHUS U
SABJICHHE CMa4YlBaHUSI.

OOBsicCHEHUE PO KATWUISIPHBIX SBJICHUN

JUIS IOCTYIUIEHHS BOJbI B OPTaHU3M PacTEHUI.
HaGuronieHnue, npoBeieHre U 00bsICHEHHE
OMBITOB MO HAOJIOIEHUIO TETNIOBOTO
pacCUIMPEHHUsI ra30B, KUAKOCTEN U TBEPABIX TEIL.
OObsicHeHUE coXpaHeHUsI 00bEMA TBEPABIX TEI,
TEKYYECTH >KHJIKOCTH (B TOM YHCIIE, pa3HULIBI

B TEKYUECTH JJIsl pa3HbIX JKUIKOCTEN),

JABJICHUS Ta3a.

[IpoBeneHue ONBITOB, IEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBJICHUS BO3]lyXa OT €ero o0béMa u
HarpeBaHUs WIA OXJIAXKACHUS, U UX OOBICHEHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YUEHHUS.
AHanu3 NpakTUYECKUX CUTYalU, CBSI3aHHbBIX

CO CBOMCTBAaMH I'a30B, 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:

O060CHOBaHKE IPABWIT K3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

HaOmronenne n 00bICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHNE BHYTPCHHEH
SHEPTHH Tea 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. TernjaoooMeH 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.

Brnaxnocts Bo3ayxa.
DHeprus TOIIUBA.

VY nenbHas TeninoTa
CrOpaHusl.

[Tpunumne! padoThI
TermnoBbIX ABurarteaei KI1/]
TEIJIOBOTO JIBUTATEIS.
TennoBble ABUraTeNn U

JEMOHCTPHUPYIOIINX PA3TMUHBIC BUIbI
TEIUIONEPEaun: TeIUIONPOBOIHOCTD,
KOHBEKIINIO, N3ITyYeHHE.

HccnenoBanue siBIEHUS TEINIOOOMEHA

IPY CMEIIUBAaHUU XOJIOJHON U ropsiueit BOBI.
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 TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

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

Habmronenue sBieHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue mporiecca HCmapeHust
Pa3IUYHBIX KUIKOCTEH.

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

3aKOH COXpaHEHHUS U
peBpaIllCHUs SHEPTUU
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, JI/IA.
CpaBHeHHE MPOIECCOB IIJIaBJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHOM TEIIOTHI
TIJIaBJICHHUS JIBJIA.

OOBsiCHEHHUE SIBIICHUN TUTABJICHUS U
KPUCTAIIA3AIIMA HA OCHOBE aTOMHO-
MOJICKYJIIPHOTO yUCHUS.

Pemrenue 3aga4, CBSI3aHHBIX ¢ BEIYMCIICHUEM
KOJIMYECTBA TETUIOTHI B IIPOIECcax
TEeTIoNepeaavr IPH TIIaBICHUHN U
KpUCTAUTA3AIIH, UCTIAPCHUH U KOHJICHCAIINH.
AHanu3 cCUTyanuii IpakTHYECKOTO MPUMEHEHUS
SIBJICHUH TIJIABJICHHUS ¥ KPUCTAILIA3AIUH,
HaIpUMeEp, MOTYICHUE CBEPXUUCTHIX
MaTepralioB, COJIeBas IPEIIKa U Jp.

AHanu3 paboTsl 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 IBUTATENICH BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Wroro 1o pazaeny 28

Pa3nen 2. DiekTpudeckne ¥ MATHUTHBIE SIBJICHUSI

2.1 | DnekTpuyeckue 7 DJeKTpU3aIus Tel. Habmronenue v mpoBeieHE ONBITOB
3apsiabl. JIBa pojia 3JeKTpUIECKUX 110 3JIEKTPU3ALUU TEJ IPU COPUKOCHOBEHUH U
3apspKEHHBIE Tena U 3apsn0B. B3anmoerncTeue VHIYKIUEH.

150,¢ BBaHMOHeﬁCTBHH

3apsHKEHHBIX TEll.
3akoH KynoHna (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TeJl

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

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

[IpoBOogHMKH U

Habmronenne n o0bSICHEHNE B3aUMOACHCTBUS
OJTHOMMEHHO M Pa3HOMMEHHO 3apsKEHHBIX TEl.
OOBsicCHEHHUE NMPUHIIKTIA JSHCTBUS SJIEKTPOCKOTIA.
OOBsiCHEHHUE SBIICHUM JICKTPU3AIINT

TP COMIPUKOCHOBEHHH TEJ M MHIYKITHCH

C UCITOJb30BaHUEM 3HAHUM O HOCUTEIIX
AIEKTPUUYECKUX 3apSA0B B BEIICCTBE.
Pacno3naBanme n 0ObsICHEHUE ABJICHUMN
3JICKTPU3AIIMN B TIOBCETHEBHOM KU3HH.
Habmronenne u o0bSICHEHHE ONBITOB,
WJUTIOCTPUPYIOIINX 3aKOH COXPaHCHUS
AJICKTPUUYECKOTO 3apsiia.

Habmro1eHune onbITOB 110 MOJICTUPOBAHUIO
CHUJIOBBIX JIMHUH 3JICKTPUICCKOTO TIOJIA.
HccnenoBanue AEHCTBUS SJICKTPUICCKOTO TTOJIS
Ha TIPOBOJIHUKHU U JUDJICKTPUKHU
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TUBJIEKTPUKHU. 3aKOH

COXPaHCHHUA JICKTPHUICCKOTO

3apsiaa

2.2

[TocTostHHBIM
3JIEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AIEKTPUUECKOTO TOKA.

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

B )KMKOCTSX 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—JIenna.
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 TIENTH
MOCTOSIHHOTO TOKA.

N3Mmepenne cuitbl TOKa aMIEPMETPOM.
N3mepenne 351eKTpUIeCKOro HanpsiKEHUS
BOJIbTMETPOM.

[IpoBenenuie 1 00OBICHEHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTD
BJIEKTPUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €T0 JJIMHBI, IUIOIIA]IA MTOMEPEYHOTO 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 COEIMHEHUN PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalHi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOTHUKOB

B JIOMAIITHUX AJIEKTPUUECKUX CETSIX.

Pemenue 3anau ¢ ucronb3oBanueM 3akoHa Oma
1 hopMys pacuéra IEKTPUIECKOTO
CONIPOTHBJIEHUS [P MTOCIEA0BATEILHOM U
napauieIbHOM CO€IMHEHUU TTPOBOHUKOB.
Onpenenenre padOThI AIEKTPUUECKOTO TOKA,
IPOTEKAIOLIETO YEPE3 PE3UCTOP.

OrnpeneneHre MOIHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEpe3
JAMIIOYKY OT HalpsDKEeHHs Ha Hel. Onpenenenue
KIII narpeBarens.

Uccnenosanue npeodpa3zoBaHusi SHEPTUU

IIpU MOIbEME Ipy3a DJIEKTPOIBUTATEIIEM.
OO0bsicHEHUE YCTPOWCTBA U IPUHITUIIA ICUCTBUS
JIOMAITHUX JIEKTPOHATPEeBATEIbHBIX MPUOOPOB.
OObsicHEeHNE TPUYUH KOPOTKOTO 3aMbIKAHUS
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 BEMIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CHJIBI B3AaUMOJICUCTBUS KATyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

AHaJIN3 CUTyalui MPAKTUYECKOTO MPUMEHEHHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJIUIIMHE).
N3yuenue nercTBrs MAarHUTHOTO MOJIS

Ha IPOBOJIHUK C TOKOM.

N3yyeHne neicTBUS 3JIEKTPOABUTATENS.
N3mepenune KIIJI anekTpoasurareibHON
YCTaHOBKH.

Pacrnio3znaBanue u aHanmu3 pa3IM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA 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 YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 3
OBILEE 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 JIBU>KEHUM.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omngitel [Nanumnes.
PaBHOMEpHOE NBUXEHKE

10 OKPYKHOCTH.

[lepnon u yacrora
obparmenus. JInneitHas u
YIJIOBasi CKOPOCTH.

AHanu3 1 00CyXIeHHE PA3TUIHBIX IPUMEPOB
MEXaHUYECKOTO JIBUKEHUSI.

OO6cy:xeHre rpaHuil IPUMEHUMOCTH MOJIEIN
«MaTepualibHas TOUKa.

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

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

HabntoieHue MexaHn4ecKoro ABMXKEHUS 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 110 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
AIEKTPUUECKOTO aBTOMOOMIIS U T. 11.).
Onpenenenue nyTy, IPOMAECHHOTO 3a TAHHBIN
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 MpHU
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

npuU pagHOYCKOPEHHOM OBUIHCEHUU

0e3 HauaNbLHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYémHulX yuces, mo
COOMEemcmeyouue NPoMeHCymKu 6pemeru
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 paBHOMEPHOTO
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
MaJarouX TeJl, IBMKCHUS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIOPTHBIX CPEJICTB U JIP.)

1.2

B3aumonelictBue Ten

20

IlepBsIii 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperunii 3akoH HprotoHna.
[IpuHun cynepnosuuuu
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 TeJjla 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 CUCTEME 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 3aBUCUMOCTb YCKOPEHUS
TeJa OT MPUII0KEHHON K HEMY CHJIBI U MacChl
Tena.

AHanu3 u 00bsICHEHUE SBJICHUM

C UCII0JIb30BaHMEM BTOPOTO 3aKkOoHAa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa HbpOTOHA U MpaBUIIa CIIOKEHUS CHIL
Onpenenenue )xECTKOCTH NPY>KUHBI.

AHanu3 cuTyaiuii, B KOTOPhIX HAOTIOIAI0TCS
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C UCIIOJIb30BaHUEM 3aKOHa ['yka.

Pewienue 3aga4 ¢ HCNOJI30BAHUEM 3aKOHA
I'yka.

HccenenoBanne 3aBUCUMOCTH CUJIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O 1aBJICHUS.

OO6cyxaeHue pe3yIbTaToB UCCICIOBAHMS.
Omnpenenenue kodhpuimeHTa TpeHus
CKOJILKCHUSI.

N3mepenne cuiibl TpEHHSI TIOKOSI.
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Pemenue 3a7a4 ¢ ucnoiab30BaHUEM (HOPMYIIbI
JUISL CUJIBI TPEHHS CKOJIBKEHHS.

AHanu3 IBUXKEHUA TE TONBKO MO AEHCTBUEM
CHJIBI TSPKECTH — CBOOOHOIO Na/ICHUS.
OOBbsCHEHNE HE3aBUCUMOCTH YCKOPECHHS
CcBOOO/IHOTO Ma/IEHUsI OT MAcChl Tea.

OneHka BETMYMHBI CUIIBI TSTOTEHUS,
JEUCTBYIOIIEN MEXKIY IBYMsI TEIaMU

(m7st pa3HbBIX Macc).

AHanu3 IBUKEHHsI HEOECHBIX Tel

IO/ IEICTBUEM CHIIBI TATOTEHUS

(c MCTI0Ib30BaHUEM JIOTIOJTHUTENBHBIX
MCTOYHHUKOB UH(POPMALIHH).

Pewenne 3aaa4 ¢ HCNOJIB30BaHUEM 3aKOHA
BCEMUPHOIO TATOTEHUS U (POPMYJIbI

JUTS pacyé€ra CUJIbI TSKECTH.

AHaJIN3 OPUTMHAIBHOTO TEKCTA,
ONMCBIBAIOILIETO IIPOSIBIICHUS 3aKOHA
BCEMUPHOTO TATOTEHHUSI; BHINIOJHEHUE 33/ IaHUM
10 TEKCTY (CMBICIIOBOE UTEHHUE).

Habmoienue u 00CykaeHue ONbITOB

10 U3MEHEHUIO BECa TeNa MPU YCKOPEHHOM
JIBUKECHUH.

AHann3 ycia0BUl BO3HUKHOBEHHSI HEBECOMOCTH
U NIEPETPY3KHU.

Pewenue 3a1a4 Ha onpeienieHue Beca Tea

B Pa3JINYHBIX YCIOBUSIX.
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AHanm3 cui, ACUCTBYIOIIMX Ha TEJIO,
MOKOSIIIEECs Ha OTope.
OrnpeneneHue IeHTpa TSHKECTU Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynec Tena. M3menenne
UMITyJibca. VIMITyIbC CUITBL.
3aKOH COXpaHEHUS
nMIyJibca. PeaktuBHOE
JBUYKEHUE.

Mexannueckast paboTta 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 COXPAaHECHHUSI
UMITyJIbCa MpU a0COITIOTHO YIIPYTOM U
HEYNPYroM B3aUMOJECHCTBUU TEN.

AHaIN3 CUTyallMi B OKPYKAIOLIEH KU3HU

C MCIIOJIb30BAHUEM 3aKOHA COXPAHEHUS
VMITYJIbCA.

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

Pemienue 3aga4 ¢ HCNOJIB30BAHUEM 3aKOHA
COXpPaHEHUS UMITYJIbCA.

Omnpenenenre pabOTHI CUIIBI YIPYTOCTH

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

N3mepenne noTeHIMaabHON YJHEPTUM YIIPYTO
1e(pOPMUPOBAHHOMN TPY’KUHBI.
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N3mMepeHne KHHETUUECKOM YHEPTUHU TeNa

10 JUIMHE TOPMO3HOTO MYTH.
DKCIEpUMEHTAIIBHOE CPABHEHNE U3MEHEHHUS
MOTEHINAJIBbHON U KWHETUYECKOW SYHEPTUH TETa
MIPU ABUKEHHUH MO HAKJIOHHOM MJIOCKOCTH.
DKCNEepUMEHTAIbHAS MPOBEPKA 3aKOHA
COXpaHEHHsI MEXaHUYECKOU IHEPIUr

py CBOOOJHOM I1aJICHUU.

IIprmeHeHune 3aKk0Ha COXpaHEHUs
MEXAHUYECKOM SJHEPTHUHM JIJISI pacyETa

MOTECHIIMAIBHON ¥ KHHETUYECKOW SHEPTUi 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 OOHApYKEHHUE
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.
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[IpoBepka HE3aBHCUMOCTH TTEPHO1a KoJIeOaHU
rpy3a, MOABEIIEHHOTO K JICHTE, OT MacChl Tpy3a.
HaoOmronenue u o0cyx aeHHEe ONBITOB,
JTEMOHCTPUPYIOITNX 3aBUCUMOCTh TIEPHOIA
KoJIe0aHUH MPY>KUHHOTO MasITHUKA OT MacChl
rpy3a U KECTKOCTHU NPYKUHBI.

[IpumMeHneHrne MaTeMaTHYECKOTO U TIPYKUHHOTO
MasTHUKOB B KQYECTBE MOJIEJICH /I OMHUCAHMUS
KOJIcOaHMIT B OKpYXKAIOIEM MHUPE.

Pemenune 3ana4, CBI3aHHBIX C BRIYUCICHHEM
WJIM OIIEHKOM 4acTOTHI (TIepro/ia) KojaeOaHui
Hszmepenue yckopenusi c606000H020 nadenus.

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]
YaCTOTHI CIABIIIUMBIX 3BYKOBBIX KOJICOAHHI.
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3ByKa

OT 4acTOThI (B TOM YHCII€, C UCIIOIb30BAHUEM
MY3BIKQJIbHBIX HHCTPYMEHTOB).
Habmonenue u 00bsiICHEHHE SIBICHUS
aKyCTHYECKOT'O pE30HaHCa.
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AHaM3 OpUTHHAIBHOTO TEKCTA, MTOCBAIIEHHOTO
MCIIOJB30BaHUIO 3BYKa (WJIM 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 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyx1eHnid, 000CHOBBIBAIOIINX
noJie u DNEeKTPOMAarHUTHBIE BOJHBL. | B3aUMOCBSI3b AJIEKTPUYECKOTO M MAarHUTHOTO
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TIOJIEH.

BOJIHBI ANEKTPOMATrHUTHBIX BOJIH. DKCIEpUMEHTAIIBHOE N3yYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. crionbs3oBaHue C TTIOMOIIIBI0 MOOMIBLHOTO TellepoHa).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3Jy4YEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETa ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(CMBICIIOBOE UTEHHE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3JI€KTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3aay ¢ ucnoiab30BaHUEM (GOPMYIT
JUTIS1 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

HaOnronenue onbITOB, JEMOHCTPUPYIOITUX
SIBJICHUE MPSAMOJIMHEHHOTO pPacpOCTpaHEHUS
cBeTa (BO3HMKHOBEHUE TCHU U MOJYTEHN),

Y UX MHTEPIPETAMS C UCTI0JIb30BAHUEM
MOHATHS CBETOBOIO JIy4a.

OOBsiCHEHUE U MOJCTMPOBAHUE COJTHEUYHOTO U
JIYHHOT'O 3aTMEHHI.

HccnenoBanue 3aBUCUMOCTH yTiia OTPaKEHUS
CBETOBOTO JIy4a OT yTJIa MajeHusl.

N3yueHue cBOMCTB N300paKEHUA B INIOCKOM
3epKalie.

HabGmonenne n 00bsICHEHHE ONIBLITOB

IO MOJYYECHUIO N300paKeHU B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaOmronenue u
00BbSICHEHHE OMBITOB MO MPEJIOMJICHUIO CBETa
Ha IPaHUIIE PA3IMYHBIX CPEI, B TOM YHUCIIC
OTIBITOB C MOJHBIM BHYTPEHHUM OTPAXKEHUEM.
HccnenoBanrie 3aBUCUMOCTH yTJia
MPEJIOMIICHUS OT yTia MaJieHusi CBETOBOIO JTy4a
Ha FPaHUIIE «BO3IYX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MIPEJIOMJICHHS CBETA B TIOBCEHEBHOM KU3HHU.
Amnanu3 1 00bsICHEHHE SIBJIEHUS ONITHYECKOTO
MHUpaxa.

Pemrenne 3a1a4 ¢ UCIIOJIB30BaHUEM 3aKOHOB
OTPAKECHUS U MPETIOMIICHUS CBETA
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4.2 | JIuH3BI ¥ ONITUYCCKHE 6 JIunza. Xox myueit B tunze. | [lomydyenne n3o0paxeHuit ¢ MOMOIIBIO
prOOpPbI OnTuyeckas cucreMa coOuparole u paccenBarouiei JUH3.
doroanmnapara, Mmukpockona | OnpeneneHue GOKYCHOTO pacCTOSTHUS U
U Teneckormna. ['ma3 kak ONTUYECKON CUJIBI COOUPAIOIIEH JIMH3HI.
OTTHYECKas CHCTEMA. AHanu3 yCcTpoNCTBa 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 pasnoxeHus 6e1oro cBeta
CBETa B CIIEKTP B criekTp. OnbiTel HetOTOHA. | B CIEKTP.
CroxeHune CrieKTpaabHbIX HaOmnronenue u 00bsICHEHHE ONBITOB
1BeToB. Jlucnepcus ceera 10 MOJYYEHUIO OEJIOr0 CBETA MPHU CI0KEHUN
CBETa Pa3HbIX IIBETOB.
[IpoBeneHue v 0ObSICHEHNE OTIBITOB
10 BOCIIPUSITUIO 1[BETA IPEIMETOB 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'UIIOTC3 O BO3BMOJKHBIX PC3YJIbTAaTaX OIIbITOB
B 3aBUCUMOCTH OT IIPCAIIOJIaracMoro CTpoCHuA
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cBeTa aToMOM. KBaHTBHI.
JInHenyaTtsle CIIEKTPBI

aTOMOB, (OPMYJIMPOBAHKE BHIBOJIOB

U3 pe3yIbTaTOB OIBITOB.

OO6cyxkaeHue NpOTUBOPEUNiA MIaHETapHON
MOJIEJIA aTOMa U OCHOBAaHUM ISl TUIIOTE3bI
Bbopa o cranmoHapHbIX OpOUTaX IEKTPOHOB.
Hab6nronenue CruioniHbix U JIMHEWYaThIX
CTHIEKTPOB U3ITyYEHUS PA3INYHBIX BEIIECTB.
OObsicHEHUE 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 aTOMHbBIX SIIEP

OO0cy:x/1eHnEe BO3MOXHBIX THIIOTE3 O MOEIISAX
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.

AHann3 6MOJOTHYECKUX U3MEHEHUH,
MPOUCXOISIINX MO TSHCTBUEM
paZlOaKTUBHBIX U3TYUYCHHI.
Hcnonp3oBaHne pagroaKTUBHBIX H3ITy4YeHUN
B MEJIMIIMHE
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5.3 | Snepubie peakuuu 7 SAnepHblie peakiuu. 3akoHbl | Pemenue 3a1a4 ¢ 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. OneHka SHEPTUN CBSI3HU 1P C UCIIOIb30BaHUEM
Hcrounuku sHeprun ConHua | popmyssl DUHINITEHHA.
1 3BE31. S nepHas 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

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

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

0000111eH1Ee 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 OKPYKAIOILIEU 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 3a/1a4, B TOM YHCTIE
IPEO0JIaratoIuX UCIOJIb30BaHue (PU3NUECKUX
MOJIETIEN U OCHOBAHHBIX Ha COJIEPKAHUH
pa3IMuYHBIX Pa3/iesoB Kypca PU3UKH.
BerlonHeHue 1 3a1uTa rpynnoBbIX WK
WHIMBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

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