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@enepanbHas padoyas mporpaMma 1o ydebHomy npeamery «®Dusukay (0a30BblIit
ypoBeHb) (mpeaMmeTHas o0nacTh «ECTECTBEHHO-Hay4HbIE NPEAMETH») (nanee
COOTBETCTBEHHO — IIporpamma 1o (usmke, pu3uka) BKIOYAET MOACHUTEIBHYIO 3aMUCKY,
coJepkaHue oOydeHus, IUIAHUPYEMBbIE PE3yJIbTaThl OCBOECHHUS MPOTPAMMBI 10 (PU3UKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

INOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHUS COCTABIICHA
Ha OCHOBE MOJIOKEHUM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YPOBHE
OCHOBHOM 00pa3zoBaTesibHOM mporpaMmsbl, npenacrasieHHbix B @I'OC OO0, a Takxke
c yu€étoM (eaepanbHoil pabouelt mporpaMmMbl BociuTanus u KoHnenuuu npenojaBaHus
yueOHoro npenmera «Puznkay.

CopnepxaHue mporpaMMmbl 1O  (PU3MKE HalpaBiIeHO Ha (opMupoBaHHE
€CTECTBEHHO-HAYYHOM IPaMOTHOCTHU OOYYaIOIIMXCSl U OPraHU3alMI0 U3yUEHUS] (PU3UKU
Ha JeATEJIbHOCTHOM OCHOBE. B mporpamme mno ¢usuke y4UTHIBAIOTCS BO3MOXHOCTH
yueOHoro mnpeamera B peanuzanuu TpedboBanuitk PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METaIlpeIMETHBIM PE3yJibTaTaM OOYy4YeHUSs, a TaKK€ MEXKIIPEJIMETHBIE
CBSI3M E€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHuUs.

[IporpaMmma mo (¢u3MKe yCTaHAaBIMBAET pacHpeleleHue y4eOHOro marepuala
no rogam oOydeHus (MO Kiaccam), MpeiaraeT MNPUMEPHYIO MOCIEI0BATEIbHOCTD
U3yYEHHUs TEM, OCHOBaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOIO COACpKAHUS U yuéTe
BO3PACTHBIX OCOOEHHOCTEN 00yUYarOIIMXCA.

[IporpamMma no ¢u3uke pazpaboTaHa C LETbI0 OKa3aHUs METOJUYECKOW MOMOIIU
YUUTENIO B CO3/1aHUU paboueil mporpaMMsl [0 y4eOHOMY IpEIMETY.

®uszuka SBISIETCS CHUCTEMOOOPa3yIOIIUM JJIsi €CTECTBEHHO-HAYUYHBIX Y4eOHBIX
MPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XHMHEH, Ouoioruei, actpoHomuer u (usudeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, MNPEAOCTaBIseT Hauboliee SCHbIE
o0Opa3ipl MPUMEHEHHUs HAy4YHOrO METOoJa MO3HAaHMs, TO €CTh crnocola MOJydYeHus
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Onna w3 TIaBHBIX 3ajad  (PU3HMYECKOro 0Opa30BaHUsI B CTPYKType OOIIEero
00pa30BaHUs COCTOUT B (JOPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPaMOTHOCTH U MHTEpeca
K HayKe y OOy4aronuxcsl.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEANOJAracT OBJIAJICHUE CIEAYIOIIUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYYHYIO TPaMOTHOCTbD:

HAy4YHO OOBSICHATH SIBIICHUS,

OLICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

UHTEPIPETUPOBATh JAHHbIE W  HUCIOJIb30BaTh HAay4HbIE JIOKa3aTeJbCTBA
JUISL TIOJTyY€HHUS BHIBOJIOBY.
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[enu n3yuyenus GuU3MKU Ha YPOBHE OCHOBHOT'O 00IIEr0 0Opa30BaHuUs ONPEETICHbI
B Konuenmuu mnpenomaBanus ydyeOHoro mnpeamera «®Pusmka» B 00pa30BaTEIbHBIX
OpraHu3aIUAX Poccuiickou denepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBaTeibHbBIE  IPOTpaMMBI,  yTBepkAEHHON  pemennem  Koseruu
MunucrepcTtBa npocsernienus: Poccuiickoit deneparuu (mpotokod ot 3 Aexadps 2019 .
Ne [TK-4BH).

Henu uzyuenust pusmku:

npuoOpeTeHre HUHTEpeca M CTPEMIICHHUS OOYyYalolUXCs K HAyYHOMY H3Y4YEHUIO
IPUPOJIbI, PA3BUTHE UX WHTEIUIEKTYyaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

pa3BUTHE TMPEJCTABICHUNH O HAy4YHOM METOJE TMOo3HaHUs U (GOpPMHUpPOBAHUE
MCCJIEI0OBATEBLCKOTO OTHOIIECHHS K OKPYKAIOLIUM SIBIICHUSM;

(opMUpOBaHHE HAay4YHOTO MHPOBO33PEHUS KaK pe3yibTara M3yYEHUS OCHOB
CTPOEHMSI MAaTEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

(opMupoBaHHE TPEJICTaBICHUA O ponu (GU3MKKA Uil  pa3BUTHUA  JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TPEJCTABICHUNH O BO3MOXHBIX cepax Oyaymed npodeccuoHaIbHOU
JeSATEIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajdbHEHIIEMY OOYYEHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTikeHre 3THX LieJield MporpaMMbl 1O (PU3MKE HA YPOBHE OCHOBHOTO OOILIETrO
oOpa3zoBaHus 00ECIeUNBACTCS PEIICHUEM CIICIYIONINX 3a/1a4:

OpuoOpeTeHNe 3HAHUW O JHUCKPETHOM CTPOCHHM BELIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, JIEKTPUUYECKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

MpUOOpETEeHUE YMEHUW ONHUChIBAaTH U OOBACHATH (UBUYECKHE SBJICHUS
C MCTOJIb30BaHUEM MOJYyUYEHHbBIX 3HAHUU;

OCBOECHHME METOJOB PELICHUsS IMPOCTEUINUX PACUYETHBIX 3aa4 C HMCIOJIb30BAHHEM
duznyeckux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMU HAOMIOJaTh MPUPOJHBIE SIBICHUS UM BBINOJHATH ONBITHI,
nabopaTopHble pabOThl M HIKCIEPUMEHTAIbHBIE HCCIEAOBAaHUS C MCHOJb30BAaHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOEHHE TTPUEMOB paboThl ¢ MH(pOpMaLUe PU3NUECKOTO COAEpKaHUs, BKIIOUAs
UHPOPMAIIMI0O O COBPEMEHHBIX JOCTHXKEHHUSIX (U3MKH, aHalu3 M KPUTUYECKOE
OlICHMBaHUE MH(POPMALINH;

3HAKOMCTBO cO cdepamMu MNpodecCHOHAIBHON AESATEILHOCTH, CBS3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KCHUAX
(bu3MUeCcKO HAYKH.

Ha wusydyenme ¢usuku (0a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpaszoBanus orBoautcs 238 wacoB: B 7 kiacce — 68 vacoB (2 waca B HeIenwo),
B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 yaca (3 yaca B Hefento).

[Ipennaraemeliil B mporpamme no Gpu3MKe nepedeHb J1a00paTopHbIX padOT U OMBITOB
HOCUT PEKOMEHJATelIbHBIA  XapakTep, Y4YUTelb JieJaeT BBIOOp IPOBEIEHUS
7a00paTOpHBIX pabOT © ONBITOB C YYETOM MHJIUBHUAYAIbHBIX OCOOEHHOCTEM
oOyJaromuxcs, CHUCKa SKCIEPUMEHTANbHBIX 3aJaHuil, MpeajaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOT0 SK3aMeHa 1o (U3UKe.
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COAEPKAHUE OBYYEHUSA
7 KIIACC
Paznen 1. ®u3zuka u eé posib B IO3HAHMHU OKPY KAKOIIEr0 MUpa
®usznka — Hayka o mnpupoae. SABmeHuss npupoabl. Duznueckue SABICHUS:

MEXaHUYECKHUE, TEIUIOBBIE, JJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.
®dusnueckre BeInYuHbL. M3Mepenne pusnueckux BeauunH. Ousnueckue npudopsl.
[lorpemHocTs n3mMepennt MexaynapoiHas cucremMa eIMHULL.

Kak ¢wu3uka w© Jpyrue  eCTECTBEHHbIE HAayKH  H3Y4alOT  MPHUPOIY.
EctecTBeHHO-HAY4YHBIN METOJ] IO3HAHUS: HA0JII0/IEHUE, IOCTAHOBKA HAYYHOI'O BOIIPOCA,
BBI/IBJKEHUE TUIIOTE3, SKCIIEPUMEHT IO ITPOBEPKE TUIIOTE3, 00bSICHEHHE HAOII0JaeMOT0
sBieHus. Onucanue GU3NYECKUX SIBICHUN C OMOILBIO MOJEIIEH.

Jlemoncmpayuu
MexaHndeckue, TeII0BbIC, JIEKTPUIYECKIUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
®duznyueckue NpuoOpPHkI U MPoLieypa MPSMBIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBHIM
nprudopoM.

JlabopamopHhwvie pabomul u onvimol

OnpenesneHue 1eHbI IeTICHUS MIKaIbl U3MEPUTEIHHOTO Mpudopa.

N3mepenne paccTosHUM.

N3mepenne 00bEMa )KUJKOCTH U TBEPOTO Tea.

Ornpenenenue pa3MepoB MajbIX TEI.

N3mepenune temneparypsl MpHU MOMOIIM KUAKOCTHOTO TEPMOMETpPA U JAaTUHKA
TEMIIEPaTypHI.

[IpoBeneHue ucciienoBaHus MO MPOBEPKE TUIIOTE3bI: JAJTBHOCTh IMOJETA IIApUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIIIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pa3nen 2. [lepBoHayajibHbIe CBeIeHH O CTPOCHHHU BellecTBa

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3mepbl. ONbITHI, JOKa3bIBAIOLINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBrxeHue yacTull BemecTBa. CBA3b CKOPOCTH JBUKEHUS YACTHUL C TEMIIEPATYPOU.
bpoyHnoBckoe nBuxkenue, nuddys3us. BzanmoaeiicTBre 4acThil BEIIeCTBa: MPUTIKECHUE
Y OTTAJIKMBAHUE.

ArperaTtHble COCTOSIHHS BEIIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPIBIX
(KpUCTAIIIMYECKNX) Tel. B3auMoCBsi3b MEXAY CBOMCTBAMH BELIECTB B PAa3HBIX
arperaTHpIX COCTOSHUSIX W HMX aTOMHO-MOJIEKYJISpPHBIM cTpoeHueM. OCOOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jlemoncmpayuu

Habmronenue 6poyHOBCKOTO JIBHYKEHUS.

Habmonenue nuddysun.

HabGmronenve sBrneHul, OOBSICHSIONUXCS TPUTSHKEHUEM WM OTTaJIKWBAHUEM
YaCTHI] BEIIECTRA.
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Jlabopamophwvie pabomwl u onvimol
OreHka TuaMeTpa aToMa METO/I0M PSIOB (C UCTIONIb30BaHUEM GoTorpaduii).
OnbITHI 110 HAOTIOACHHUIO TETIJIOBOTO PACIIUPEHUS Ta30B.
OnBITHI 110 0OHAPYKEHUIO TCUCTBUS CHII MOJIEKYJIIPHOTO TIPUTSKCHHUS.

Paznen 3. /IBu:keHune v B3auMo/ielicTBHE TeJl
Mexannueckoe nBuxeHne. PaBHoOMepHOE 1 HEpaBHOMEpHOE ABUKEHHE. CKOPOCTb.
CpenHssi CKopoCTh TPU HEPABHOMEPHOM JIBH>KEHUU. Pacy€T myTu v BpeMEeHU JIBHXKCHUSL.
SBneHne nHEPUUU. 3aKOH MHEpUUU. B3anMmoecTBre Tel KaK MPUYMHA U3MEHEHHS
CKOpPOCTH JABWKEHUA Tesl. Macca kak mepa MHEpTHOCTH Tena. [IIOTHOCTh BemiecTsa.
CBs13b IJIOTHOCTH € KOJTMYECTBOM MOJICKYJI B €IMHHUIIC 00bEMA BEIIECTRA.

Cuita kak XapakTepucTuka B3auMoAeucTBus Ten. Cuiia ynpyroctu M 3akoH I'yka.
N3mepeHne cuiibl C TOMOIIBI0 AUHAMOMETpA. SIBlIEHHE TATOTEHU U cuiia TskecT. Cuiia
TSDKECTH Ha Apyrux 1uiaHerax. Bec tena. HeBecomocTs. CnokeHue Cuil, HApaBJICHHBIX
no oaHou mpsiMou. PaBHonencTByromasa cwia. Cuna TpeHus. TpeHue CKOJNbXKEHHS U
TpeHUE NOKOsl. TpeHue B IpUpoie U TEXHUKE.

Jlemoncmpayuu
Halnronenue MexaHM4ecKoro IBH>KEHHUS Tela.
N3mepenne CKopoCcTr NPSIMOIUHENHOTO JBUKEHUS.
HaGnronenue siBneHust MHEPIUU.
HaGnronenue nu3meHeHus: CKOpOCTH MpY B3AUMOJICHCTBUH TEN.
CpaBHeHHE Macc 110 B3aMMOJIEHCTBHIO TEIL.
CrnoxeHue cui, HanpaBJIEHHBIX MO OJHOM MPSIMOIA.

JlabopamopHhwvie pabomul u onvimol

Omnpenenenre CKOPOCTH PABHOMEPHOTO JIBIKEHUS (LIAPUKa B KUAKOCTH, MOJIEIH
IEKTPUUECKOTO aBTOMOOMIIS M TaK Jajiee).

Onpenenenue cpeaHe CKOPOCTH CKOJIbKEHUS OpycKa WM IIapUKa 0 HAKJIOHHOU
MJIOCKOCTH.

OrnpeneneHue MIOTHOCTU TBEPIOTO Tea.

OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsiKeHUs (JIepopMaliim) npy>KUHbI
OT MPUJIOKEHHOU CHJIBI.

OMBITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tella
U XapakTepa CONMPUKACAIONINXCS TOBEPXHOCTEH.

Paznen 4. /laBiieHue TBEPABIX TeJl, AKMIAKOCTEN U ra30B

HNanenne. CriocoObl yMEHBIICHHWS W yBEJIWYEHHUs JaBiieHus. JlaBieHue rasa.
3aBUCHMMOCTH JAaBJICHUS raza oT 00bEMa, Temmneparypsl. [lepenada gaBiaeHus: TBEPIBIMU
TeJaMM, >KMJIKOCTIMHM U ra3zamu. 3akoH Ilackansa. IIHeBMaTuueckne MaIIMHEI.
3aBUCUMOCTh JIaBJICHHUSI JKUJIKOCTH OT TIYyOWHBL. ['HMapocTaTuueckwii mapajokc.
Coob6matomuecs cocyanl. ['uapaBinyeckue MeXaHu3Mbl.

Atmochepa 3emumn u armocepHoe maBieHue. I[IpUuuHBI CyIIECTBOBAHUS
BO3AyImHONW o00osoukn 3emnu. Omnbir Toppuuennu. HWM3Mepenune arTmocdepHOro
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JaBJIEHUs. 3aBUCUMOCTb aTMOC(EPHOro JaBJICHHSI OT BBHICOTHI HaJ YPOBHEM MOPS.
[TpuGops! 17151 U3MEPEeHUs aTMOC(PEPHOTO TABICHHUS.

JleficTBUE KUIKOCTH W Ta3a Ha MOTPYyXEHHOE B HUX Tesio. BrITankuparomias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BozayxornaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHHS ra3a OT TEMIEPATYPHI.

[lepenaua naBiieHUS KUIKOCTHIO U Ta30M.

CooOmaromuecs Cocybl.

['mppasnuueckui npecc.

[IposiBieHue aeiicTBUsE aTMOC(PEPHOTO TaBICHUSI.

3aBUCUMOCTh BBITAJIKHUBAIOUIEH CHUJIBI OT 00BbEMA MOTrpYyKEHHOM YacTH Tena U
IJIOTHOCTH >KUIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEHN CUIIbI BECY BBITECHEHHOM KUIKOCTH.

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

JlabopamopHhwvie pabomul u onvimoi

HccnenoBanne 3aBUCUMOCTH Beca Tejla B BOJE OT 00bEMa MOrpyXEHHON
B JKUJIKOCTh YaCTH TeEJA.

OrnpeneneHue BBITAIKUABAIONICH CHUJIbI, ACHCTBYIOIIEH HA TEIO0, MOTPYKEHHOE
B JKUJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKHWBAIOIIEH CHIIBI, JCHUCTBYIOIIEW Ha TENIO
B JKUJIKOCTH, OT MACChI TeJa.

OnbIThI, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh BBITAJIKUBAIOIIEH CUJIbI, AEHCTBYIOIIEH
Ha TEJO B KUJIKOCTU, OT 00BEMA MOTPY>KEHHON B JKUJIKOCTh YACTH TeJa M OT IJIOTHOCTH
YKUJIKOCTH.

KoHcTpynpoBaHue apeomeTpa WM KOHCTPYUPOBAHHE JIOAKW U OIpEAesieHue €€
rPy30H0ABEMHOCTH.

Pa3znen 5. Pabora u MOIIHOCTb. JHEprus

Mexanuueckas padbota. MOIIHOCTS.

[IpocTeie MEXaHU3MBI: phIYar, 0J0K, HAKIOHHAs MI0CKOCTh. [IpaBuio paBHOBECHS
peiyara. [IpumeHenue npaBuiia paBHOBECHs pblyara K OJIOKy. «30JI0TO€ IPaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocTrie MeXaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprusi. Kunetnueckas v moteHIanbHas sHeprus. [Ipespaiienue
OJTHOTO BHJIa MEXAHUYECKON 3HEPTUH B IpYroi. 3aKOH COXpaHEHUS YJHEPTUU B MEXAHHKE.

Jlemoncmpayuu
ITpumepsl MPOCTHIX MEXaHHU3MOB.

Jlabopamophwvie pabomul u onvimol

OmnpeneneHie pabOTBI CHIBI TPEHHUS IPH  PABHOMEPHOM JIBHKCHHH TeJja
110 TOPU30HTAILHOM MOBEPXHOCTH.

HccnenoBanue ycIoBUH paBHOBECHS phlvara.
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N3mepenue K11/ HakKIIOHHOM MJIOCKOCTH.
N3ydenne 3ak0Ha COXpaHEHHS] MEXaHUYECKOW DHEPTUU.

8 KJIACC

Pa3nen 6. TemioBbIe IBJI€HUA

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOCHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJL. OMBITHI, TOATBEPKIAIOIINE OCHOBHBIE IOJIOKECHHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mopenn  TBEPAOro, JKUAKOTO M  Tra3000pa3HOr0  COCTOSIHMM — BEIIECTBA.
Kpucrammueckue u amopdusie Tena. OObsiCHEHHWE CBOMCTB Ta3oB, >KUJKOCTEH W
TBEPJBIX TEJI HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-KMHETHYECKON Teopur. CMadynBaHue
Y KallWJUISIPHBIE SIBJICHUA. TEerIoBoe paclIupeHue U CKaThe.

Temmneparypa. CBsA3p TeMnepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABWKEHHS YACTHLI.
Buytpennsis sHeprusi. CriocoObl M3BMEHEHUs BHYTPEHHEH HEpPruu: Teruionepenadya u
coBeplieHne paboTel. Buaesl Temonepenaud:  TEIUIONPOBOJHOCTh, KOHBEKIIMS,
U3IIy4YEHHUE.

KonuyecTBO TemyioTel. YnenpHas TEMIOEMKOCTh BEIIECTBA. Te€MI000OMEH U
TEIUIOBOE PaBHOBECHE. YpaBHEHUE TEIUIOBOro OanaHca. I[lnaBneHue m oTBepaeBaHUE
KPUCTAJUIMUYECKUX BEILIECTB. YenbHass TeruioTa IuiaBineHus. IlapooOpazoBanue wu
koHjeHcauus. Mcnapenwe. Kunenue. VYnaenpHas Temjgora nmapooOpa3oBaHUA.
3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT aTMOC(EPHOTO J1aBJICHUS.

Bnaxuocts Bo3ayxa.

DHeprus TOIVIMBA. Y JebHas TEIUIOTa CTOPAHMSL.

[Tpuntunel padoTs! TerwtoBbix apurareneit KI1J[ remnoBoro nuratens. TermnoBbie
JBUTATENH U 3aILHUTA OKPYKAFOLIEH CpEbl.

3aKOH COXPaHEHHUs U PEBPALLECHNS SHEPTUH B TEIUIOBBIX ITPOLIECCAX.

Jlemoncmpayuu
HaOnronenue 6poyHOBCKOTO JIBUKEHUS.
Habmonenune nuddysun.
Habmronenue sBiaeHui CMauyuBaHUS ¥ KalTWUISIPHBIX SIBJICHUM.
Habmronenue TenjaioBoro paciimpeHus Ted.
N3menenue JnaBieHuss rasza Mpd HM3MEHEHMM O00bEMa W HarpeBaHUU WU
OXJIAXKJICHUH.
[TpaBuia uamMepeHus: TeMnepaTyphbl.
Bunbl Tenonepenaun.
OxnaxaeHue Mpyu COBEPIIICHUN PAOOTHI.
HarpeBanue npu coBepiiieHnr paboThl BHSIITHUMH CHJIAMH.
CpaBHeHHE TEIUIOEMKOCTEN pa3IUYHBIX BEIIECTB.
Habmronenne kunexus.
Ha6nronenue mocTostHCTBA TEMIIEPATyPhI PH TUIABJICHUH.
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Moienu TeIJIOBBIX ABUTATEICH.

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 BO3Ayxa B OAJJIOHE MITTPUIIA.

OnbITHI, 1EMOHCTPUPYIOIINE 3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béma u
HarpeBaHus WA OXJIAKIACHUS.

[IpoBepka TruUMOTE3bl JUHEHHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KHIAKOCTH
B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

Ha6nronenue n3MeHeHusi BHyTpEHHEH SHEPTUH Teja B pe3yJIbTaTe TeIuionepeaaun
Y paOOThI BHEIIHUX CHJI.

WccnenoBanue sBieHHs TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOAHOW U ropsuen
BOJIbI.

OmnpeneneHre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOrO BOAOW IpH TEMIOOOMEHE
C HArpeThIM METAJUIMYECKUM LIWJIUHAPOM.

Onpenenenne yaenbHOU TEINIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca uCHapeHHusl.

Ornpenenenre OTHOCUTENIBHON BIAXKHOCTH BO3yXa.

Onpenenenne yneabHON TEIIOTHI IIJIaBICHUS JIbA.

Pa3znen 7. DilekTpruecKue M MATHUTHBIE SIBJICHUS

OnekTpuzauus Ten. J[Ba poaa SIEKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKeHHBIX Tesl. 3akoH KyoHa (3aBUCUMOCTh CHIIBI B3aUMOACHCTBUS 3aPSyKEHHBIX Tell
OT BEJIMYUHBI 3aPsIIOB U PACCTOSIHHS MEX]TY TEJIaMH).

Onextpuyeckoe mnosie. Hampsok€HHOCTh  3yekTpuyeckoro mnois.  lIpuHnun
CYINEPIIO3ULIUU 3IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn »snektpudeckux 3apsAnoB. OJIEMEHTAPHBIM JJIEKTPUUYECKUM  3apsll.
Crpoenne atoma. [IpoOBOAHMKHM M IUANEKTPUKU. 3aKOH COXPAHEHHMS DJIEKTPUUYECKOIO
3apsna.

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

Onektpuueckas uenb. Cuiia Toka. DIeKTpudeckoe HanpsikeHue. COpoTUBIEHNE
IIPOBOJHUKA. YJIEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akoH OMa 1 ydacTKa LEenu.
[TocnenoBaTenpHOE U ApaLIEIBHOE COENHEHUE TIPOBOIHUKOB.

PaboTa u MOIITHOCTH ANIeKTpUUecKoro Toka. 3akoH Jxoyms—JIenna. DnekTpuueckue
LENH U MOTPEeOUTENH dIEKTPUUECKOoi sHeprun B ObiTy. KopoTkoe 3aMbIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoaenCcTBHE TNOCTOSAHHBIX MAarHuTOB. MarHutHoe
noje. MaruuTHoe nojie 3eMJIM M ero 3Ha4eHue I KU3HM Ha 3emuie. OnbIT Ipcrena.
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MarauTtHoe mnoJie dJEKTPUYECKOro TOoKa. lIpuMeHeHue 3IEKTPOMArHUTOB B TEXHUKE.
JleficTBE€ MarHUTHOTO TOJIs1 HA MPOBOJHUK C TOKOM. DJEKTPOJIBUIaTeIb MOCTOSHHOTO
ToKa. lcnonb3oBaHWE — DJIEKTPOJABHUIATENIEM B TEXHUYECKUMX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Oneitel @apajnes. SBieHHE 3IEKTpOMarHUTHOM wuHAyKuuu. llpaBuno Jlenuma.
OnexrporerepaTop. CrnocoObl NOMyYEHUs! AIEKTPUUECKOW SHEPTUHU. DIIEKTPOCTAHLIUU
Ha BO300HOBJIIEMbIX UCTOYHUKAX 3HEPTUU.

Jlemoncmpayuu
DJIeKTpU3aLus Tell.
JIBa pojia 3JIEKTPUUECKUX 3apsI0B U B3aUMO/ICHCTBUE 3apsKEHHBIX TET.
Y CTpONCTBO U AEHCTBUE IIEKTPOCKOIIA.
DJIEKTpOCTaTUYECKask MHYKIIHS.
3aKOH COXpaHEHMS DJICKTPUUECKUX 3aPsJI0B.
[IpOBOIHUKY U JUATIEKTPUKH.
MoennpoBaHu€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIA.
M CTOYHUKH TTIOCTOSHHOTO TOKA.
JlencTBUS NEKTPUUYECKOTO TOKA.
DIIEKTPUYECKHUN TOK B AKHUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune cuiibl TOKa aMIIEPMETPOM.
N3mepenue 31eKTpuyecKoro Harps>KEHUsT BOJIbTMETPOM.
Peocrar u marazuH cOnpOTUBIIEHU.
BzanMoericTBre IOCTOSHHBIX MAarHUTOB.
MonenupoBaHre€ HEBO3MOKHOCTH pa3IeJICHUS TOJOCOB MarHuTa.
MoaenupoBaHHe MAarHUTHBIX MOJIEN MMOCTOSSHHBIX MArHUTOB.
OmnbIT Dpcrena.
MarauTHoOE o€ TOKa. DJIEKTPOMArHuT.
JlelicTBHE MAarHUTHOTO MOJISI HA IPOBOIHUK C TOKOM.
DJIEKTPOJBUTATENb MTOCTOSTHHOTO TOKA.
UccnenoBanue aBaeHUS SIEKTPOMArHUTHON UHAYKIIHH.
OmnebiTel @apanes.
3aBUCUMOCTh HaIlPaBJICHUS MHIYKIIHOHHOTO TOKA OT YCJIOBHUM €r0 BOSHUKHOBEHMS.
DJIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

JlabopamopHhwvie pabomul u onvimol
OnbITHI IO HAOJTFOICHUIO JICKTPU3AIMY TEI MHIYKIIUCH U TIPU COTIPUKOCHOBCHHH.
HccnenoBanue nelCTBUS JIEKTPUYECKOTO OIS HAa MPOBOJIHUKHN U JTUDJICKTPUKH.
COopka u nmpoBepka pabOThI ANEKTPUIECKON 1IETTH OCTOSTHHOTO TOKA.
W3mepenne u peryaupoBaHue CHITBI TOKA.
N3mepenue u perynupoBaHnue HaAMpsHKSHUS.
HccnemoBanue  3aBUCUMOCTH  CHJIBI  TOKa, HAYIIETO  4Ye€pe3  PEe3UcCTop,
OT COTIPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS Ha PE3UCTOPE.

10
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OnbIThl, NEMOHCTPUPYIOIIHME 3aBUCUMOCTb  DJIEKTPHYECKOTO  COMPOTUBIICHUS
MPOBOJIHHUKA OT €r0 JUIMHBI, TUIOIIAAN MTOMEPEYHOr0 CEYECHHS U MaTepHuara.

[IpoBepka npaBuia CIOKEHUS HANIPSKEHUI MPH MMOCIEA0BATEIHOM COEUHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka npaBuiia st CUIIbI TOKA TP MAPAJIIETLHOM COEIMHEHNUN PESUCTOPOB.

Onpenenenre pabOThI IEKTPUYECKOTO TOKA, HAYLIETO YEPE3 PE3UCTOP.

OrnpeneneHrne MOITHOCTH AIEKTPUUYECKOTO TOKA, BBIAEISIEMON HAa PE3UCTOPE.

HNccnenoBanne  3aBUCMMOCTM  CWJIBI  TOKA, MAYLIETO  4Y€pe3  JAMIIOUKY,
OT HaNpSHKEHUS HA HEH.

Onpenenenue KIIJ[ HarpeBaTens.

HccnenoBanne MarHuTHOTO B3aMMOJEHUCTBHUSI IIOCTOSIHHBIX MArHUTOB.

N3ydyeHne MarHUTHOTO TOJISI MOCTOSHHBIX MAarHUTOB NPU UX OOBEAMHEHUU U
pa3eeHun.

HccnenoBanue 1eMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTH CHJIBI B3aWMMOJCHCTBHS  KaTYIIKH
C TOKOM M MarHuTa OT CUJIbI TOKA W HAITPABJICHUS TOKA B KATYIIIKE.

N3ydeHune neicTBUs MArHUTHOTO MOJISI HA IPOBOJAHUK C TOKOM.

KoncTtpynupoBanue u uzydeHue padoThl JIEKTPOABUTATENS.

N3mepenune KIIJ[ anexkTpoaBUraTeIbHON YCTAHOBKHY.

OMNBITHI O UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW UHAYKIIMU: UCCIIEI0BAaHUE
M3MEHEHHI 3HaY€HUS U HAIIPaBJIECHUS HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexannueckue siBJeHHUSA

Mexannueckoe  aBwkeHMe. MarepuanpHas  Touka. Cucrema  oTcuéra.
OTHOCHUTEIIBHOCTh ~ MEXaHWYECKOI'O  JIBM)KEHMsS. PaBHOMEpHOE  NIPSIMOJIMHEWHOE
nBmkeHue. HepaBHOMepHOe mnpsimoinHENHOE ABWKeHHE. CpenHss WM MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKEHUM.

Yckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE NBIKeHHe. CBOOOIHOE TIajIeHHE.
Omnbitel ["anunes.

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

ITepsoii 3akoH HreroTroHa. Bropoit 3akoH Hprorona. Tperuit 3akoH HbroroHa.
[IpyHIMT Cynepno3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: cuiia TPEHHUSI CKOJIbKEHUS, CUJia
TPEHUsI IOKOSI, APYTUE BUJIBI TPEHUSI.

Cuna TSKeCTU M 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO MaJeHUSI.
JBmxenue nnaner Bokpyr Connua. IlepBas kocmuueckas ckopocts. HeBecomocTs n

HIepErpy3KH.

11
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PaBHoBecue wmarTepuaabHONM TOYKU. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpameHus. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Ttema. M3menenune wumnynbca. MMmynbe cuiibl. 3aKOH COXPaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexanuueckass pabota U MoOUIHOCTh. PaboTa cui TsHKECTH, YIPYroCTH, TPEHUS.
CBs13b sHepruu v padoTsl. [loTeHIManbHas SHeprus Tena, HOAHITOrO Ha/l TOBEPXHOCTHIO
3emud. [loTeHumaneHas 3Heprus cxatoil npyxuHbl. Kunernueckas sneprusa. Teopema
0 KMHETUYECKON YHEPTUH. 3aKOH COXPAHEHUSI MEXAaHUYECKOW SHEPIUH.

Jlemoncmpayuu

Ha6nronenne MexaHn4ecKoro ABMKCHUS TeJla OTHOCUTEIHHO Pa3HBIX TEJI OTCUYETA.

CpaBHeHUeE MyTel U TPACKTOPU IBH>)KEHUSI OJHOTO U TOTO K€ Tela OTHOCUTEIIBHO
pPAa3HBIX TEJ OTCYETA.

N3mepenre CKOpOCTH U YCKOPEHUS MTPSMOJIMHENHOTO IBUKECHMUS.

HccnenoBanne mpu3HaKoOB PABHOYCKOPEHHOTO JBH>KEHUS.

Hab6nronenue nBu>keHUs TeJa 1Mo OKPY>KHOCTH.

HaGmoneHnne MexaHWMYECKUX SIBJICHHM, MPOUCXOMASIIMX B CHCTEME OTcuéra
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHUU OTHOCUTEIHLHO KaOMHETa
bu3uKu.

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

Ha6nronenue paBeHCTBA CUIT IPU B3aUMOJICHCTBUM TEJL.

N3mMeHeHne Beca Tena npu yCKOPEHHOM JIBUKECHUMU.

IIepenauya ummyJsibca Ipy B3aMMOJEHUCTBUU TEIL.

[IpeobpazoBanus SHEPTUH MPU B3aUMOACHUCTBUU TEIL.

CoxpaHeHue UMITyJIbCa PU HEYIPYTOM B3aUMOAECICTBUH.

CoxpaHeHue uMITyJIbca Py a0COTIOTHO YIIPYTOM B3aUMOICUCTBUM.

Ha6nronenue peakTHBHOTO JIBUKEHUS.

CoxpaHeHne MeXaHU4eCKOW SHEPTrur IpH CBOOOTHOM IaJICHUU.

CoxpaHeHHE MEXAHUYECKOW OHHEPruu TMpU JBWXKEHUU Tella TMOJ JCUCTBUEM
MPYKUHBI.

JlabopamopHhwvie pabomul u onvimol

KoHcTpyupoBanue TpakTa JUisl pa3roHa W JaJbHEHIIIEro paBHOMEPHOTO JIBHYKEHUS
IIApUKA WA TEJICIKKH.

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

OnpeeneHre yCKOPEHUs Tejla MPU PaBHOYCKOPEHHOM JIBMKEHHHU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH MTyTH OT BPEMEHHU MPU PaBHOYCKOPCHHOM JIBH)KEHUH
0e3 Ha4aJIbHOW CKOPOCTH.

[TpoBepka THIIOTE3bI: €CIIM NP PABHOYCKOPCHHOM JIBIDKCHHUH 03 HayalbHOMN
CKOPOCTH ITyTH OTHOCSITCS KaK Psii HEYETHBIX YHCEN, TO COOTBETCTBYIONTUE TPOMEIKYTKH
BPEMEHHU OJIMHAKOBBI.

12
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HccnenoBanue 3aBUCMMOCTH CUJIBI TPEHHSI CKOJIBXKEHUSI OT CHJIBI HOPMaJIbHOTO
JTABJICHHUS.

Onpenenenue k03P GULIMEHTA TPEHUS CKOJIbKEHHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Onpenenenrie pabOThl CWIBI TPEHHUS TP PABHOMEPHOM JIBIDKEHHUU Tela
10 TOPU30HTAIILHON MOBEPXHOCTH.

Omnpenenenre pabOThl CHIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMOJABMXHOTO U MOABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS SHEPTUH.

Pa3nen 9. Mexanuueckue Koj1e0aHUsI U BOJHBI

KonebarenbHoe naBuwxkeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOAHWI: NEepHUoL,
4acToTa, aMILIMTyAa. MareMaTudeckuii W IpYKUHHBIM MaiATHUKU. lIpeBpainenue
SHEPIrUH MPHU KOJIeOATETbHOM JBUKECHHUH.

3aryxaromue koneOaHusi. BeiHykaeHHble koneOanus. Pesonanc. Mexannueckue
BOJIHBIL. CBOICTBA MEXaHWYECKUX BOJIH. IIponosibHBIE M monepedHble BOIHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ paclnpocTpaHeHHs. MexaHWdecKue BOJIHBI B TBEPIAOM TeElIE,
CEUCMUYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa TOHAa. OTpakeHue 3Byka. MHOpa3Byk u
YJIBTPa3BYK.

Jlemoncmpayuu
Habmronenue konebanuit Tes noj 1eUCTBUEM CUJTBI TSDKECTH M CUITBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOnronenue BeIHYXICHHBIX KOJIEOaHHUM U pe30HaHCa.
PacnipocTpanenue mpo10IbHBIX U TIOTICPEYHBIX BOJIH (Ha MOJIEIH).
HaGnronenue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.

JlabopamopHhwvie pabomul u onvimoi

Omnpenenenre 4acTOTHl ¥ Mepro/ia KOIeOaHN MaTeMaTHIECKOTO MasSTHUKA.

Onpenenenre 4acTOThI U Mepruoa KoJieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBHCUMOCTH TepHoOAa KoleOaHUi MOABEIIEHHOTO K HUTH Tpy3a
OT JJTUHBI HUTH.

HccrnenoBanne 3aBUCMMOCTH Tepuoja KoleOaHWd MPYKUHHOTO MasTHUKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCUMOCTH TIEpHOJa KOJCOaHM TPy3a, MOJIBEHICHHOTO K HUTH,
OT Macchl Ipy3a.

OnbITEl, JIEMOHCTPUPYIOUIME 3aBUCHMOCTh MEpHoAa KOJeOaHWH MPYKUHHOTO
MasiTHUKa OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenune yckopeHus: CBOOOTHOTO TTa/ICHHSL.

Pa3nea 10. DiiekTpoMarHuTHOE 1M0JI€e U 3JIEKTPOMATHUTHbIE BOJTHBI

13
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DJEeKTPOMarHuTHOE ToJIE. DNEeKTpOMAarHUTHbIE BOJIHBL. CaoiicTBa
ANIEKTPOMArHUTHbIX  BoJH. Illkama  37neKTpoMarHUTHBIX — BoJH. Vcmosnb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.

DnekTpoMarHuTHas nmpupojia ceera. CkopocTh cBeTa. BoHOBBIE CBOWCTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BonHoBEIE CBOCTBaA CBETA.

JlabopamopHhwvie pabomul u onvimol
W3y4eHne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOMITLHOTO Tene(oHa.

Pa3znen 11. CBeroBble siBJIeHUsI

JIyueBag Mopens cBerta. Mcrounuku csera. lIpsimosinHElHOE pacnpoCTpaHEHHUE
ceera. 3atmenuss ComHua u Jlynel. OtpaxkeHue cBeta. Ilmockoe 3epkano. 3akoH
OTpa)K€HUS CBETA.

IIpenomnenue cBera. 3akoH IpenomieHus cBera. [lonHoe BHyTpeHHee
oTpaxkeHue cBera. VCroap30BaHKME MOJHOTO BHYTPEHHETO OTPAaKEHUS B ONTHYECKHUX
CBETOBOJAX.

JIunza. Xox myuei B nuH3e. OnTuueckas cucrteMa (oroanmnapara, MUKpPOCKONa 1
Teneckona. I'ma3 kak ontuyeckas cuctema. bin3opykocTs U JalIbHO30PKOCTb.

Pasznoxenue 6enoro csera B cnekTp. OnbiTel HetoToHA. Cr0KeHNE CIEKTPaAIbHBIX
1uBeTOB. /lucnepcus cera.

Jlemoncmpayuu
[IpssMonMHEHOE pacIpPOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tony4yenue n3o0paxeHuil B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
Onrtuueckuid CBETOBOJ.
Xon nyuei B coOuparolieit JInH3e.
XO0J JTydell B pacCEenBAarOLLIEH JIMH3E.
[Tonyyenue n3o0paxeHuil ¢ MOMOILbIO JIUH3.
[Tpuntun nevictBus poroanmapara, MUKPOCKOTIA U TEJIECKOIIA.
Mopens riasa.
Pasnosxenue 0enoro cBeTa B CIEKTP.
[Tomy4yenue Genoro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIJia OTPAXKEHUSI CBETOBOTO JIy4a OT YIJjia NaJICHUS.
N3yuenune xapakTepucTUK N300paKeHUs MpeAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCUMOCTH yIJjia IMIPEIOMIICHHS] CBETOBOIO JIy4ya OT yTIJIa MaJCHUs
Ha FPAHULE «BO3IYX—CTEKIIO.
[Tonyuenne n300pa>keHHI ¢ TOMOIIBIO COOMPAIOIIEH JTMH3BI.
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Omnpenenenre (OKYCHOTO pACCTOSHUS U ONTHYECKON CHITBI COOMPAIOIIEH JTHH3BI.

OnBITHI IO Pa3IOkKEHUIO OEIOr0 CBETA B CHEKTP.

OnbITH 10 BOCHPUSTHIO I[BETA MPEAMETOB MPU UX HAOIIOJACHUU Yepe3 IIBETOBBIC
(UITBTPBI.

Pa3nen 12. KBanToBbIe sIBJIEHUSI

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

PanuoaktuBHOCTh. Anb(a-, 6eTa- u ramma-usnydenus. CTpoeHre aTOMHOIO Sipa.
HyxiionHast Mmoaens aToMHOTrO siapa. M3otonsl. PagunoaktrBHbIE peBpaiienus. [lepuon
MOJTypaciiajia aTOMHBIX SEP.

SAnepHble peakuyn. 3aKOHBI COXPAHEHUS 3aPSAI0BOIO U MAaCCOBOTO YMCEI. DHEPTHUS
CBSI3M aTOMHBIX sijiep. CBsI3b Macchl M SHEprum. Peakuuu cuHTE3a W JEICHUS SIAEP.
Nctounuku 3aeprun CosHIa U 3BE3I.

AnepHas osHepreruka. JleMCTBUS pagUOAKTHBHBIX HW3IYYEHHU Ha IKUBbBIC
OpraHU3MBl.

Jlemoncmpayuu
CreKTpbl U3 Ty4YSHUS U TIOTIIOMICHU.
CHexTpsl pa3IMvHbBIX Ta30B.
CnekTp Bojopoaa.
HaGnronenue tpekoB B kamepe Buiibcona.
PaboTa cuéTurka HOHU3UPYIOIINX U3TyUEHUH.
Perucrparius u3mydeHust IpUpPOJIHBIX MUHEPAJIOB U MPOIYKTOB.

JlabopamopHhwvie pabomul u onvimol

HaGuroteHue CrijIonTHbIX U IMHEHYAThIX CIICKTPOB H3TyUeHUS.

HccnenoBanue TpEeKOB: M3MEPEHHME JHEPTHMH YACTHUIIBI 110 TOPMO3HOMY MyTH
(o doTtorpadusam).

N3mepenne pannoakTuBHOTO (hOHA.

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpUTENHEHO-00001IAIOMINYA MOAYJIh TpPEIHA3HAYEH ISl CUCTEMATH3AlMH U
00001IIeHNsT TPEIMETHOTO COJNEPXKAHUS W ONBITa JEATETLHOCTH, MPUOOPETEHHOTO
IpH M3yYEeHUH BCEro Kypca (HU3WKHA, a TakxkKe I IOATOTOBKH K OCHOBHOMY
roCyapCTBEHHOMY 9K3aMEHY 1O (PU3UKE JTsl 00YUIaIONUXCsl, BRIOPABIIMX 3TOT YICOHBIN
peIMeT.

[Ipy wW3ydeHWH NaHHOTO MOMYJSI PEATU3YIOTCS M CUCTEMATH3HPYIOTCS BHJIBI
NEATEILHOCTH, Ha OCHOBE KOTOPBIX OOCCICUYMBACTCS JIOCTHDKCHHE MPEAMETHBIX H
MeTanpeIMETHBIX TUTAHUPYEMBIX PE3yJIbTaTOB oOy4eHwus, dbopmupyeTcs
€CTECTBEHHO-HAy4YHasi TPaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB HCCIICIOBAHUS
SIBIICHUH TIPUPOJIBI M TEXHUKH, OBJIAJICHIEC YMEHUSIMH OOBSICHATH (DHU3UYCCKHE SIBIICHUS,
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IIPUMEHSAS IIOJlyYCHHBIC 3HAHUWS, pelaTh 3aJadd, B TOM YHCIE KAa4ECTBEHHBIE U
DKCIIEPUMEHTAJIbHBIE.

[IpyHIMIINATBHO ACATENBHOCTHBIN XapakTep JaHHOTO pa3/iena peajin3yercs 3a CUET
TOT0, YTO 0OYYarOLIMECs BBIMOIHSIIOT 331aHNs, B KOTOPBIX UM IIPEAJIaraeTcs:

HA OCHOBE MOJIyUYE€HHBIX 3HAHUW PACIIO3HABATh U HAYYHO OOBICHITH (PUINUECKUE
SBJICHUS B OKPYXKAIOIIEH IPUPOJE U TOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAyYHbIE METObI UCCIIEAOBAHNS (DU3HMUECKUX SIBICHUN, B TOM YUCIIE
JUISI IPOBEPKH TMIIOTE3 U MOJyYEHHUs TEOPETUUECKUX BBIBOJIOB;

OOBSACHATh HAayYHbIE OCHOBBI HauOOJEe BaXHBIX JOCTHKEHHA COBPEMEHHBIX
TE€XHOJIOTHM, HAIpUMeEpP, IPAKTUYECKOIO HCIOJIB30BAaHUSA PA3IMYHBIX HCTOYHHKOB

SHEPrMM Ha OCHOBE 3aKOHA MPEBpAIlCHUS U COXPAHEHHUsS BCEX HU3BECTHBIX BHJIOB
SHEPTHUH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

W3ydyenne Qu3uku Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HAaIPaBJICHO
Ha JIOCTM)KCHUE JIMYHOCTHBIX, METANpPEIMETHBIX M MpPeIMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrate m3yueHus (pu3MKKM Ha YPOBHE OCHOBHOTO OOIIETO 0Opa3OBaHUs
y obyuatomierocst 0yayt chopMUpOBaHBI CIEAYIONINE JIMYHOCTHBIE PE3YJIbTaThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

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

LIEHHOCTHOE OTHOLIEHHUE K JOCTUKEHUAM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) TPa’KIAHCKOTO U TYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMUS:

TOTOBHOCTh K AaKTUBHOMY Yy4YacTUIO B OOCYXJIEHHHM OOIIECTBEHHO-3HAUYMMBIX
U OTHUYECKUX MPOOJIeM, CBS3aHHBIX C MPAKTHUYCCKUM TIPUMCHCHHEM JIOCTHIKEHUHN
busuky;

OCO3HAHMUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHITUIIOB B IEATEILHOCTH YUEHOTO;

3) 3CTETHYECKOT0 BOCIIUTAHMS
BOCIIPHSITHE JCTETHYECKUX KAdeCcTB (U3MYCCKOW HAyKW: €€ TapMOHHYHOTO
IIOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) IeHHOCTH HAYYHOTO TIO3HAHMSI:

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

pa3BUTHE Hay4dyHOH JI0003HATEIBHOCTH, HMHTEpPEca K HCCIEeI0BaTEIbCKON
NEeATEIbHOCTH;

5) hopMupoBaHUsi KYJIbTYPbI 310POBbSI ¥ SMOIIHOHATILHOT0 0JIATOMOJTYYHSI:
OCO3HaHWE IIEHHOCTH Oe3omacHOro oOpa3a KHU3HH B  COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAYKHOCTU TpaBUi 0€30MMAaCHOTO TMOBEJCHUS HA TPAHCIIOPTE,
Ha JIOpOTax, C AJIECKTPUICCKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAITHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY H
TAKOTO )K€ MpaBa y APYroro 4ejoBeKa;

6) TPY10BOT0 BOCIIUTAHUS:

AKTMBHOE YYacTU€ B PCEIICHUM TMPAKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeIbHOM OpraHu3alMy, TOopojaa, Kpas) TEXHOJOTUYECKOM U COlMabHOU
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIe U (PU3NYECKUX 3HAHUM;

MHTEpEeC K MPaKTUUECKOMY U3YUEHHIO TPodeccuid, CBSI3aHHBIX C (PU3UKOI;
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7) 3K0JI0OrHYeCKOT0 BOCIIUTAHMSI:

OpHEHTAIlUsS Ha NMPUMEHEHNUE (DU3UUICCKUX 3HAHUU ISl peIieHus 3a71a4d B 00JacTH
OKpY’Karolen cpe/ibl, IIIAHUPOBAHUS MTOCTYIKOB U OLICHKU UX BO3MOYKHBIX MOCIEACTBUM
JUISL OKPY’KAIOIIEN CPEbI;

OCO3HaHME TII00ATBEHOTO XapaKTepa YKOJIOTHICCKUX TTPOOJIEM U Iy TEH UX PEIICHUS;

8) amanTanuu K U3MEHSIIIIUMCS YCJIOBHSM CONMAIBLHON M MPUPOIHOM Cpeabl:

HOTPeOHOCTh BO B3aWMOJICHCTBHM TPU BBIMOJIHEHUH HCCIEIOBAHUN M MPOEKTOB
¢u3nvecKoil HarPaBIECHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHUX;

MOBBILICHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTD;

NOTPEOHOCTH B JOPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyTUPOBATD HIIEH,
MOHSITUS, TUTIOTE3bI O GU3MUECKUX 0OBEKTAX U SBICHUSAX;

OCO3HaHUE NAe(PUINUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B oO0jacTu
busuky;

IUIAaHWPOBAHUE CBOETO PAa3BUTHS B MPUOOPETEHHM HOBBIX (PM3UUYECKUX 3HAHUU;

CTpPEMJICHHE aHAJU3UPOBATh W BBIABIATH B3aMMOCBA3HM MPUPOIBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHNEM (PU3NYECKUX 3HAHU;

OLIEHKA CBOMX JICHCTBUH C YUETOM BIIMSHUS HA OKPYKAIOIIYIO CPEAY, BOZMOKHBIX
r7100aJIbHBIX MOCIEICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbpTaTe ocBOEHMS MporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanust y  oOydaromerocs OyayT  chOpMHpPOBaHBI  METaNpeIMETHBIE
pe3yNbTaThl, BKJIIOYAIONIME TO3HABATEIbHbIE YHUBEpCAIbHBIC Y4YEOHBIC JICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YICOHbBIE IEHCTBUS, PETYJISTUBHBIC YHUBEPCAIbHbBIE
y4eOHbBIC ICHCTBUS.

IHo3HaBaTeibHbIC YHUBEpPCAJbHbIE Y4eOHbIC NeCTBUS
ba3oBblie Jlornyeckue 1ecTBus:

BBISIBIISITh M XapaKTEPU30BATh CYLIECTBEHHbIE MPU3HAKUA OOBEKTOB (SIBICHUN);

YCTaHaBJIMBATb CYH_ICCTBCHHHﬁ IIPHU3HAK KHaCCI/I(i)I/IKaL[I/II/I, OCHOBAaHUA
JUTs1 000OIIIEHNS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (aKTax, JTaHHBIX
n Ha6J'HOI[eHI/I$IX, OTHOCAIIINXCA K (I)I/IBI/I‘—IGCKI/IM SABJICHUSAM,

BBIABJIATH IPUYHUHHO-CIICACTBCHHLBIC CBA3U IPHU U3YUYCHHUU (1)I/IBI/I‘IGCKI/IX SIBJICHUN U
npoueccoB, ACIaTb BbIBOALI C HCIIOJIB30BAHUEM JACAYKTHUBHBIX W HWHIAYKTHBHBIX
YMOBaKHIOquHﬁ, BbIABUT'ATh TUIIOTE3bBI O B3AUMOCBA3AX (1)I/IBI/I‘ICCKI/IX BCINYNH,

CaMOCTOSTENIbHO BBIOMpATh CHOCOO pelieHust ydyeOHoM (u3nyeckod 3amauu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEILICHUS, BEIOOP HAan0o0JIee MOIXO0SIIET0 C y4ETOM
CaMOCTOATCIBbHO BBIJACICHHBIX KpI/ITepI/IeB).
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Ba3oBble ucciienoBarenLCKHe 1eViCTBUSA .

WCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUI HHCTPYMEHT IIO3HAHMUS;

MPOBOJUTH IO CAMOCTOSITEJIBHO COCTABJICHHOMY IUUIAaHY OMBIT, HECJIOXKHBIN
(bU3MYECKUl  DKCIIEPUMEHT, HEOOJbIIoe HCCieAoBaHue (U3UUYECKOTO  SBJICHUS,

OIICHUBAThH Ha MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OPMAITUIO, TIOJYYCHHYIO B XOJIe
HCCJICIOBAHUS WJIM SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (hOPMYyIHpOBaTh OOOOIIEHUS M BBIBOABI 10 pe3yjbTaTam
MIPOBENEHHOTO HAOIIOCHUS, OTBITA, NCCIICTIOBAHNS;

MIPOTHO3MPOBATh BO3MOXKHOE JajbHEHIee pa3BUTHE (DUINYECKUX IPOIIECCOB,
a TakKe BBIABUTATh MPEIANOJIONKEHUSI 00 UX Pa3BUTUM B HOBBIX YCJIOBUAX U
KOHTEKCTax.

Pabora ¢ unpopmanmeii:

MPUMEHATh Pa3jIU4YHbIE METOJbl, HMHCTPYMEHThl U 3alpoChl MpPU TOHCKE
U 0TOOpe MHPOpPMALUU WM JaHHBIX C YYETOM IpeNIOKEHHOW ydeOHOH (usmueckoin
3aj1auu;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HMHPOPMALIUIO
pa3IUYHBIX BUIOB U (POPM MPENCTABICHHUS;

CaMOCTOATENIbHO BBIOMPAaTh ONTUMAIBHYIO (POPMY MpeACTaBICHHUS] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4d HECIOKHBIMH CXEMaMH, JUarpaMMaMi, WHOUN
rpaduKoil ¥ UX KOMOUHAIUSIMU.

KomMMmyHUKaTHBHBIC YHUBEpPCAJbHbIE YUeOHbIe JeiiCTBHS:

B XOJIe OOCYXJeHHs y4eOHOro Marepuaia, pe3ybTaToB JIAOOPATOPHBIX padoT
U TPOEKTOB 3ajlaBaTh BOINPOCHI IO CYIIECTBY OOCYKIAae€MOW TEeMbl U BbICKA3bIBAaTh
U7eH, HalleJICHHbIE Ha pelIeHHe 3aJadyd W TojjAepkaHue OJarokenaTelbHOCTH
0OIIICHNS;

COTIOCTABJIATh CBOU CYXKIEHHUS C CYXKACHUSAMU JPYIHMX YYaCTHHKOB JWajora,
OoOHapyXKMBaTh pa3IM4Me U CXOACTBO MO3UIIMIL;

BbIpaXaTh CBOIO TOUKY 3pEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

NyOMYHO TPEJCTaBIATh PE3yJabTaThl BBIMOJIHEHHOTO (PU3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIIeIOBAHUS, IPOCKTA).

MOHUMATh M UCTIOJB30BaTh MPEUMYIIECTBA KOMaHTHOW M MHINBUAYATBHON paOOTHI
IPU pelICHUU KOHKPETHOUN (pu3HUecKor MpoOIeMbl;

NPUHUMATH 1IEJTM COBMECTHOW NeATEIbHOCTH, OPTaHU30BBIBATH JIEHCTBUS IO €&
JOCTHKEHHIO: PacIpelessaTh poJid, 00CYX AaTh MPOLECChl U Pe3ylbTaTbl COBMECTHOM
paboThI, 00001IaTh MHEHUST HECKOJIBKUX JTFO/ICH;

BBITIOJHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOT'O pe3ysibTara Mo CBOEMY
HANpPaBJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C IPYTUMU YJIEHAMH KOMAaH/IbI;

OIICHMBAaTh KauyeCTBO CBOEro BKIaJga B OOMHUNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOATENHHO C(POPMYITMPOBAHHBIM YUYACTHUKAMHU B3aUMOJICHCTBHUSI.
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PerynsitTuBHble YHUBepcaJbHbIE y4eOHbIEe AeilCTBHS
Camoopranmsanms:

BBISIBJISIT [IPOOJIEMBI B JKU3HEHHBIX M YYE€OHBIX CHUTyalusiX, TpPeOYyIOIINX
TUTSL petieHust GU3NISCKUX 3HAHUM;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHATHS PEIICHUN (MHINBUAYAJIbHOE,
IPUHATHE PELICHUS B IPYIIE, IPUHATUE PELICHUN TPyIIon);

CaMOCTOSATENIbHO COCTABIIATh AITOPUTM pelIeHUs (PU3NYECKOHN 3a/lauu WM IUIaHa
UCCJEIOBAHUS C YYETOM HMMEIONIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEM,
apryMEHTHPOBATH IIpeJIaraeéMble BApUAHThI PEILICHUN;

JieaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PELICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIA HHTEJVICKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYAallMH U IIpeJJiaraTh IUIaH €€ U3MEHEHUS;

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

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM UYHCIE B XOJ BBIITOJIHECHHUS
(U3MYECKOr0 HCCIECIOBAaHUS WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKILIUX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIIOBUSM.

CTaBUTh ce0s Ha MECTO JAPYroro 4ejloBeKa B XOJ€ CIOopa WIM JUCKYCCHH
Ha HaAy4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOTO.

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

INPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenus B 7 kjacce MpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

WCIIONIB30BaTh TOHATHSA: (U3NUYECKHE W XHUMHYECKUE SBIICHUS, HAOJIOIEHNE,
HKCIIEPUMEHT, MOJIEb, TUIOTE3a, €IWHUIIBI (PU3NYECKUX BEIWYUH, aTOM, MOJIEKYJIa,
arperatHble COCTOSIHUS BellecTBa (TBEpHOE, KHUIKOE, ra3000pa3HOE), MEXaHUYECKOE
NBIDKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPAMOJMHEHHOE),  TpaeKTOpus,
paBHOACHCTByIOMas cuil, aehopmanus (ymnpyras, TIUIacTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbL;

pazimmuath sBieHUs (Aud@ys3us, TEIoBOoE€ ABMIKEHHE YaCTHUI[ BEIIECTBA,
paBHOMEPHOE JBWKCHUE, HEPABHOMEPHOE JBW)XCHHUE, WHEPITUS, B3aUMOJCHCTBUE TET,
paBHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOW OCBIO BpAIlCHUA, IEpejada JIaBJICHUS
TBEPIABIMHM TEJIaMH, XUIAKOCTIMHU M Ta3aMH, aTMOC(hEpHOE IaBJCHUE, IJIaBaHUE TEII,
MPEBPAIICHUS] MEXaHUYECKOW HSHEPryur) MO OMHCAHUI0 MX XapaKTePHBIX CBOWMCTB U
Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBIICHUC;

pacro3HaBaTh MPOSBICHUE HM3YYCHHBIX (PU3MUYECKHX SBICHUH B OKPYKAIOIIEM
MUpE, B TOM YrCie (PU3UUECKHE SBJICHUS B IPUPOJIC: IPUMEPHI ABMKCHUS C PA3TUIHBIMHU
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CKOpPOCTSIMA B XMBOW M HEXKHUBOW MPUPOJE, NEWCTBUE CHIIBI TPEHHUS B MPUPOJAE U
TEXHHUKE, BIUSHUE aTMOC(EpHOro IaBICHHUS Ha XUBOW OpraHuW3M, IUIaBaHHE pbIO,
pbplYard B Telie YeNOBEKa, MPU ITOM MEPEeBOAUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIICJISITH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

ONUCHIBATh HU3YYEHHBIE CBOWCTBA Tel M (UINYECKUE SIBICHUS, HCHOJIB3Ys
dbu3nueckue BeMMYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BpEeMsl, IIyTh, CKOPOCTH,
CpemHsisi CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTHU, BEC TEJa, CHUJIA TPEHUS, JaBJICHUE
(TBEpOrO TENa, KUAKOCTH, ra3a), BbITAJIKMBAIOUIAs CHJIa, MEXaHW4eckas paloTa,
MOIIIHOCTb, TUIEYO CHJIbI, MOMEHT CHJIbI, KOA(DPUIMEHT TMOJE3HOTO JACUCTBUS
MEXaHU3MOB, KMHETUYECKAs] U NOTEHLMAJIbHAS SHEPrUs), NpU ONUCAHUU NPABUIBHO
TpakToOBaTh (U3UUYECKUI CMBICI UCIIOIb3YyEMBIX BEIMYUH, MX 0003HAUEHUS U €IUHULIBI
($u3nYeCKUX BEIWYMH, HAXOAUTHh (HOPMYJbI, CBS3bIBAIOUIME JaHHYIO (DU3UUECKYIO
BEJIMYMHY C JIPYTMMU BEIUYMHAMH, CTPOUTHh TpaQUKA H3YHYEHHBIX 3aBUCHMOCTEHN
(u3NYECKUX BEJTUYMH;

XapaKTEepHU30BaTh CBOMCTBA TeJl, (PU3MYECKHUE SABJICHHUS U IPOLIECCHI, UCIOIb3YS
IpaBUia CIOKEHUs Cuil (BIOJb OJHOW mpsiMoit), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBuiIo paBHOBECHS pbryara (0J10Ka), «30710TO€E MPABUII0» MEXAHUKHU, 3aKOH
COXpaHEHUS MEXAaHUYECKON 3HEpruu, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aIIMChIBATh €I0 MaTEMATUYECKOE BBIPAKECHUE;

OOBACHATH (PU3MYECKUE SBJICHHS, MPOLECChl U CBOWCTBA TEJ, B TOM YHCIE H
B KOHTEKCTE€ CHUTyallud [PAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BbIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1-2 JOTWYECKUX IIaroB
c onopoil Ha 1—2 U3y4YeHHBIX CBOMCTBA (PM3HUECKUX SBIECHUHN, (PU3NUECKUX 3aKOHA WUITU
3aKOHOMEPHOCTH;

pemiath pacu€THble 3anayu B 1—2 AEUCTBUS, KCHONB3YS 3aKOHBI U (OPMYJIbI,
CBSI3bIBAIOLIME (PU3UUECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4l 3alChIBATh
KpaTKOE YCIJIOBUE, MOJCTaBIATh (PU3MUYECKHE BEIUYMHBI B (HOPMYJBI M MPOBOAMUTH
pacy€Thl, HAXOIUTh CIIPABOYHBIE TAHHBIE, HEOOXOAUMBIE JIJIs1 pEIIEHUS 3a/1a4, OLIEHUBATh
PEATHCTUYHOCTh TOJy4Y€HHON (PU3UYECKOU BEIIUUUHBI,

pacno3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PELIUTh NPH MOMOIIM (PU3HMYECKHX
METOJ0B, B OIIMCAHUU HCCIECIOBAHMS BBIACIATH IPOBEPAEMOE NPEANOIOKEHUE
(runotesy), pa3nuyaTh 1 MHTEPIPETUPOBATH MOTYUYEHHBIN PE3yibTaT, HAXOUTh OITMOKU
B XOJI€ OIIbITA, JEeJaTh BBIBOJBI 110 €0 Pe3yJIbTaTaM;

MPOBOJIUTH OMBITHl MO HAOMIOACHHUIO (DU3WYECKUX SIBICHUNU WU (DU3NIECKUX
CBOMCTB TeJl: (OpMYIUPOBATH MPOBEPIEMbIE MPEIIONIOKEHUS, COOUPATh YCTAHOBKY
U3 IPEJI0AKEHHOTO 000pYyI0BaHUS, 3aMCBIBATh X0 ONbITA U (POPMYIHPOBATH BHIBObI;

BBITIOJIHATD MPSIMbIE U3MEPEHUST PACCTOSIHUSI, BPEMEHH, MaCChl Tella, 00bEMa, CUIIBI
U TEMIIEpaTyphl C HUCIOIb30BAHUEM AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, 3aNUCHIBATH
MOKa3aHus MPUOOPOB ¢ yUETOM 3aJIaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHUI;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3UUYECKOW BEJIMYMHBI OT APYTron
C UCITOJIb30BAHUEM MPSIMBIX U3MEPEHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBHKYILIETOCS
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Tejaa OT BPEMEHHU JIBMXKEHMsSI Teja, CHJIbl TPEHUsl CKOJIbKEHUSI OT Beca Tella, KauecTBa
00pabOTKM TIOBEPXHOCTEH TEI W HE3aBUCUMOCTH CHJIBI TPEHUS OT IUIOMATN
COMPUKOCHOBEHUS TE€J, CUJIbI YIPYTrOCTH OT YIJIMHEHUS MNPYKUHBI, BHITAIIKUBAIOIICH
CWIbl OT 00bEMa TOrpy>KEHHOM 4YacTH TejJa W OT IUIOTHOCTU JKUJKOCTH, €€
HE3aBUCUMOCTH OT IJIOTHOCTH TeJIa, OT MIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJI0, YCIOBUA
IJIaBaHUs TeJ, YCJIOBUM paBHOBECHS phluara M OJIOKOB, y4acTBOBaTh B IJIAHUPOBAHUU
y4eOHOI0 HCCIIEIOBaHUsA, COOMpaTh YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIEIys
MPEIIOKECHHOMY  TUIaHy, (DUKCHpPOBaTh pe3yAbTaThl IMOJYYCHHOW 3aBUCHMOCTH
bu3MYecKuX BETUYUH B BUJE MPEIJIOKEHHBIX TAOIUI] U TrpadUKOB, JENaTh BHIBOJbI
10 pe3yJibTaTaM UCCIIEIOBAHMUS;

MIPOBOJIUTHh KOCBEHHBIC M3MEPEHUS (U3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOTO Tella, Cuja TPEHUS] CKOJIBKECHUS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIIAs CUJIa, ACHCTBYIOIIAs Ha OTPYKEHHOE B )KUIAKOCTH TEJO, KOIPDUIIUEHT
MOJIE3HOTO ACHCTBUS MPOCTHIX MEXAHU3MOB), CIEAYS MPEII0KEHHON HHCTPYKIHUH: TIPU
BBITIOJIHEHUHU H3MEPEHUN COOMpaTh SKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIYUCIATH
3HAYEHUE UCKOMOW BEJIMYMHBI,

coONI0IaTh MpaBWIa TEXHUKU OE€30MacCHOCTH IMpu padbore ¢ J1adopaToOpHBIM
o0opyI0BaHUEM;

YKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, ATUHAMOMETP, COOOIIAIOIIUECS COCY/IbI, OapOMEeTp, phluar, MOABUKHBIA U
HETIOJBW)KHBIN OJI0K, HAKJIOHHASI TJIOCKOCTH;

XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS H3YyYEHHBIX MPUOOPOB U TEXHUUYECKHX
YCTPOMCTB € OMOpPOM Ha MX oOmnucaHus (B TOM 4YHCIIE: TMOJALIUIIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUIPABIUYECKUN TPECC, MAHOMETP, BBICOTOMEp, MOPIIHEBOM HAacoc,
apeoMeTp), UCIOJb3ys 3HAHHMS O CBOMCTBAX (DU3MYECKUX SIBICHUN M HEOOXOIUMBIC
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TIPUMEPHI (HAXOAUTh HH(POPMALUIO O TMpPUMEpPax) MNPAKTUUYECKOTrO
UCIIOJIb30BAaHUSl (PU3NYECKHX 3HAHWW B TIOBCEIHEBHOW >KM3HM JUIsl oOecreueHus
0e30mMacHOCTH Mpu OOpalleHUH C NpuOOpaMH U TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3JI0POBBS M COOJIIOICHUSI HOPM IKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOIICH
cpene;

OCYILIECTBIISAITE OTOOpP MCTOYHMKOB HMH(oOpMaruu B MHTepHETE B COOTBETCTBUU
C 3aJIaHHBIM ITOUCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOIINXCS 3HAHUM U MyTEM CPABHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATh MHPOPMAIUIO, KOTOpasl SBISETCS MPOTUBOPEUUBOM
WM MOXKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BaTh TPU  BBIMOJHEHUM Y4YEOHBIX 3aJaHUd  HAyYHO-TIOMYJISIPHYIO
auTepatypy (U3UUECKOTO COJACpKaHMs, CIpPaBOYHBIE MaTepualbl, PECypChl CETH
WNuTepHer, BiuajgeTh mnpuéMaMu KOHCIIEKTUPOBAHMUS TEKCTa, MpeoOdpa3oBaHUs
nH(pOpMaIKU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKUE MUCHhbMEHHBIE M YCTHBIE COOOIICHUS Ha OCHOBE
2—3 uCTOYHUKOB WHpOpManuu (U3UIECKOTO COJEpKaHUS, B TOM 4YHCJIE MyOJUYHO
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nenaTh KpaTKhe COOOIIEHUS O pe3yibTaTaX MPOEKTOB WIM YYEOHBIX HCCIICOBaHUM,
IPU 3TOM I'PAMOTHO MCMOJIB30BATh M3YUYEHHBIM MOHATUHHBIM anmapaT Kypca (U3UKH,
COMPOBOXK/IaTh BBHICTYIJICHUE MPE3CHTALINEH;

IIPY BBITTOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEAOBAHUM pacipenensiTh 00sI3aHHOCTH
B IpYIMIIE B COOTBETCTBUU C TTOCTABJICHHBIMU 3a/ladaMU, CICAUTH 3a BHITTOJIHEHUEM I1JIaHa
JEUCTBUM, aJIEKBAaTHO OIICHUBAaTh COOCTBEHHBIM BKJaJ B JI€ATEIbHOCTh TPYIIIIHI,
BBICTpPaNBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K koHiy oOyueHus B 8 kJlacce mpeIMETHbIE pe3yJbTaThl HA 0Aa30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

MCITI0JIb30BATh MOHATHSI: Macca U pa3Mephbl MOJIEKYJI, TEIUIOBOE ABUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbIe€ COCTOSIHMSI BEIIECTBA, KPUCTAJUIMYECKHEe U aMOopdHBIE Tea,
HACBIIICHHBIN 1 HEHACHIIIEHHBIH Map, BIAKHOCTb BO3/1yXa, TEMIIepaTypa, BHYTPEHHSIS

SHEPTHUs, TEIIOBON JBUTATENb, JIEMEHTAPHBIN AJIEKTPUUECKHUI 3apsl, SJICKTPUIECKOE
1oJie, IPOBOJHUKU U JUAJICKTPUKH, TOCTOSHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE TIOJIE;
pasnuyaTh sBJICHUS (TEIIOBOE paCIIMpPEHUE U C)KaThe, TeIuionepeaayda, TernioBoe
paBHOBECHE, CMayMBaHUE, KaMWUISIPHbIC SBJICHHS, HCHapeHUue, KOHACHCAIIUS,
IUIaBJICHUE, KPUCTAILTU3AIUS (oTBepaeBaHue), KUTICHUE, TeIioneperaya
(TeTIOnpPOBOTHOCTh, KOHBEKIIMS, M3Ty4Y€HHUE), DJIEKTpHU3aIusl TeJ, B3aUMOJICHCTBUE
3apsAI0B, JACUCTBUS IICKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJCHCTBUE
MarHuTOB, JACHCTBME MArHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAas
WHAYKIMS) TIO OIMCAaHUI0O UX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SIBICHUE;

pacno3HaBaTh MPOSIBICHUE M3YyYEHHBIX (DU3NYECKUX SIBJICHUI B OKPYKAroIIeM
MHUpE, B TOM 4YHCJI€ (PU3NYECKHE SIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKEHHE U
KaMmWUISIpHBIC SBJICHUS B TPUPOJE, KPUCTAUIBI B Tpupojae, uzinydenue ComHia,
3aMep3aHue BOAOEMOB, MOpCKHE OpHu3bl, 0Opa3oBaHHWE POCHI, TymMaHa, WHEs, CHeEra,
AIIEKTPUUECKUE SBJICHUS B aTMOC(hepe, JIEKTPUIECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE
noJie 3eMiiu, apeid MoTrCOB, PO MATHUTHOTO TOJIS JUIs AKU3HU Ha 3emiie, MOJSpHOe
CUSIHUE, TP OTOM TIEPEBOJUTH MPAKTHUUYECKYIO 3a/layy B Y4YEOHYIO, BBIICISATH
CYIIIECTBEHHbBIEC CBOMCTBA (TIPU3HAKK) (PU3UUECKUX SIBJICHUM;

OMHCHIBATh W3YYCHHBIC CBOMCTBA TeN W (PU3UYECKHE SIBJICHHS, WCIOJb3YS
dbu3nYecKue BEIWYUHBI (TeMIeparypa, BHYTPEHHSS SHEPTHs, KOJIMYECTBO TETUIOTHI,
yaelbHas TEIUIOEMKOCTh BEIIECTBA, yACNbHAs TEIJIOTa IUIABJICHUS, YCIbHAS TEIJIoTa
napooOpa3oBaHusl, ylaelbHas TEIUIOTa CTOpPaHHUsS TOIUIMBA, KOI(P(UIIUEHT IOJIE3HOTO
JICUCTBHS TEIUIOBOM MAIWHBI, OTHOCUTEJIbHAS BIJIAXKHOCTb BO3/YyXa, JJIEKTPUUECKUM
3apsil, CHUJIa TOKa, SJICKTPUYECKOE HAMPSHKEHNE, COMPOTUBIICHUE TTPOBOIHUKA, YIAETHHOE
COMPOTHUBJICHUE BEIIECTBA, pa00Ta U MOITHOCTH DJECKTPUIECKOTO TOKA), TIPH OMUCAHUHU
MPaBUJILHO TPAKTOBATh (PU3MUECKHUI CMBICT UCTIOIB3YEMbIX BEIWYWH, 0003HAUYCHHS U
CeAVHUIBI  (U3UYECKUX BEJIMYWH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(GU3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYUHAMH, CTPOUTH TpaPUKU HU3YICHHBIX
3aBUCUMOCTEN (PM3NUYECKUX BEITUYHH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SIBJICHUS U IPOLECCHI, HUCIOJIb3YS
OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOECHUS BEIECTBA,
NPUHIUI CYNEPIIO3UIMH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a,
3akoH OMma U1 ydacTka uemnu, 3aKkoH JDkoyis—JIeHna, 3aKk0H COXpaHEHWs! SHEPIHH,
IIPU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUCHIBATH €T0 MAaTEMAaTHIECKOE
BBIPA)KEHUE;

OOBSCHATH (PU3UUECKHE MPOIECChl U CBOMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallUi  NIPAKTUKO-OPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYMHHO-
CJICJICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHUE U3 1-2 JIorMuecKrx maroB ¢ onopoi Ha 1-2
U3YYEHHBIX  CBOMCTBa  (DU3MUECKUX  SBJICHUH, (QU3NYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemiaTh pacu€THblE 3a1ayd B 2—3 ACUCTBUS, WCIONB3YS 3aKOHBI U (OPMYIIbL,
CBsI3bIBAIOLIME (PU3NUECKHIE BEIMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJ]aul 3alliChIBATh
KpaTKOE€ YCJIOBHE, BBISBISATH HEIOCTATOK JAHHBIX JUIsl PEIICHUs 3aJadyd, BbIOUpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIs €€ PEeleHUs], IPOBOJUTH PACUEThl U CPABHUBATD
NOJy4YE€HHOE 3HaUEHUE (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOYHO PELIUTh NPH MOMOIIM (PU3HYECKHX
METOJOB,  HCIIOJBb3Yys  OIMCAHUE  MCCICAOBAHUA,  BBIACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNAE, OLECHUBATh IPABWIBHOCTh NOPSAKA IPOBEACHUS HCCIEA0BAHUA,
JieaTh BbIBOJIBI,

OPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUA WU (U3HUECKUX
CBOMCTB TeN (KanWUISpHbIE SBJICHMS, 3aBUCUMOCTD JaBJICHHUS BO3yXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IIPOLIECCA OCTHIBAHMS U HAIPEBAHMS NPU U3IYyYEHUU OT I[BETa
u3Nydaome  (morjomariied) MOBEepXHOCTH, CKOPOCTb  MCHApeHHs  BOJbI
OT TEMIIEPATypbl JKUJIKOCTH M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3ALUsA Tel HU
B3aUMOJICUCTBUE AIIEKTPUUECKUX 3apsiOB, B3aWMMOJECHCTBHUE IOCTOSIHHBIX MArHUTOB,
BU3YyaliM3allisl MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO MOJIS
Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JEKTPOMArHMTA, CBOWMCTBA 3JIEKTPOJBUIaTENs
IOCTOSTHHOTO TOKa): (OpPMYJMpPOBaTh MpPOBEPSEMbIE MPEINOJIOKEHUs, coOuparhb
YCTaHOBKY M3 IPEIJI0KEHHOT0 000PYI0BaHUs, OMMCHIBAThH X0/ ONbITA U (POPMYITUPOBATH
BBIBO/IbI;

BBINIOJIHATDh TPSMbIE M3MEPEHUS TEeMIIepaTypbl, OTHOCUTEIbHOW BIIAXKHOCTH
BO3/lyXa, CUJIbl TOKAa, HANPSDKEHHS C MCIOJb30BAHMEM AHAJIOTOBBIX MPUOOPOB U
JAaTYNKOB (PU3NYECKUX BEJIWYUH, CPAaBHUBATH pE3YNbTaThl H3MEPEHHH C Yy4EToM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OAHOW (hPM3HUECKOM BETMYHMHBI OT JPYTOM
C MCIOJIb30BAaHUEM NPSIMBIX W3MEPEHHUI (3aBUCMMOCTH CONPOTHUBIIEHUS IMPOBOJHUKA
OT €r0 JUIMHBI, IUIONIaAN IONEPEYHOTO CEYEHUS U YIAEIBHOIO CONPOTUBIICHHS BEILIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK, OT HAIIPSLDKEHHUS Ha IPOBOJHUKE,
UCCJIEIOBAHNUE IIOCJENA0BATEIBHOIO W NApaJUIEIbHOTO COEJUHEHUN IPOBOJHUKOB):
IUTAHUPOBATh MCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBIMOJHITH M3MEPEHUS, CIELys
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MPEVIOKEHHOMY TUTaHy, (PMKCHPOBATh PE3yJbTaThl MOJTYYCHHOM 3aBUCUMOCTH B BUJIC
Tabnwi u rpaduKoB, ACJIaTh BHIBOJBI IO PE3yJIbTaTaM UCCICIOBAHNS;

MIPOBOJINTH KOCBEHHBIE N3MEpPEHUs (HU3NICCKUX BEIMUUH (yIAeIbHAs TETUIOEMKOCTD
BEII[ECTBA, COMPOTHUBJICHUE MPOBOJHHUKA, padOTa W MOIIHOCTH SJEKTPUIECKOTO TOKA):
IJIAHUPOBATh W3MEPEHUsA, COOMpPATh SKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEeIys
MPEVI0)KEHHOW UHCTPYKIIMU, U BEIYUCIISITH 3HAUCHUE BEJTUYUHBI;

coOI0/IaTh TpaBWJIa TEXHUKH OE30MacCHOCTH TpH paboTe ¢ JabopaTopHBIM
000OpyI0BaHUEM;

XapaKTEpU30BaTh TPHUHIIUIBI JIEHCTBUS W3YyYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € OMOpPOM HAa UX OmucaHus (B TOM YHCIIE: CUCTEMA OTOIUICHHUS JOMOB,
TUTPOMETp, MapoBasi TypOMHA, aMmepMETP, BOJBTMETP, CUYETUYUK DICKTPUUECKON
SHEPIUH, DJIEKTPOOCBETUTEbHBIE MPUOOPHI, HArpeBaTeNbHbIC AJICKTPONPUOOPHI
(mpuMepsl), DIIEKTPUYECKUE MPEAOXPAHUTENINU, IJICKTPOMATHUT, SJIEKTPOJBUTATEIb
MOCTOSTHHOTO TOKAa), MWCHOJIb3ysl 3HAaHMUS O CBOMCTBaX (UBUYECKUX SIBICHUU U
HE00X0AUMbIe (PU3NUYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA M H3MEPUTEIbHBIE MPHUOOPHI
M0 CXE€MaM U CXEMaTHYHBIM PUCYHKaM (3KUJIKOCTHBIN TEPMOMETP, TEPMOC, TICUXPOMETP,
TUTPOMETP, JIBUTaTeldb BHYTPEHHEIO CTOpaHMsl, JIEKTPOCKOI, PEOCTaT), COCTaBJISATh
CXEMBbI 3JIEKTPUYECKUX LEMEN € MOCIEIOBATEIbHBIM U MapaJyIEIbHBIM COECIHMHEHUEM
AJIIEMEHTOB, pa3iinyasi yCIOBHBIE 0003HAYCHUS DJIIEMEHTOB AJICKTPUUECKUX IIETICH;

OPUBOJUTH MPUMEPHl (HAXOAUTh HHGOPMAIMIO O MpUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHUSl (U3MYECKMX 3HAHWM B TIOBCEAHEBHOW KU3HU JUIsi OOECTeUeHUS
0€30MacHOCTH TpY OOpAIICHUH ¢ MPUOOPAMHU U TEXHUUECKUMU YCTPOUCTBAMH, COXPAHCHHUS
3JI0POBbsI U COOJIIOICHHSI HOPM SKOJIOTUUYECKOTO MIOBEICHUSI B OKPYIKAIOIIEH cpelie;

OCYIIECTBJIATh MOUCK HH(poOpManuu ¢uznueckoro cojaepxanusi B VHTepHere,
Ha OCHOBE MMEIOIIMXCS 3HAHMU M MyTEM CPABHEHUS JOMOJHUTEJIBHBIX HNCTOYHHKOB
BBIICNISATh MH(OpMaIuio, KOTOpas SBISETCS MPOTUBOPEYUBON WU MOXKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TMPU BBHIMIOJHEHWH Y4YEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
IUTEPATypy (U3UYECKOTO COJEpKaHMs, CIPABOYHBIC MaTEPHANbI, PECYpChl CETH
WuTepHer, BiuageTh NpuéMaMu KOHCIEKTHPOBAHUS TEKCTa, MPeoOpa3zoBaHUs
uH(OpPMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co37aBaTh COOCTBEHHBIC MUCHMEHHBIC M KPATKHUE YCTHBIE COOOIICHMs, 0000Mmas
uH(OPMAITUIO U3 HECKOJIBKUX HCTOYHUKOB (DU3UYECKOTO COJEP)KAHMs, B TOM YHUCIIEC
nyOMUYHO  TPENCTaBISATh  pe3yJdbTaThl  MPOCKTHOM  WJIM  HMCCIEN0BATEIhCKOU
JEATEIIbHOCTH, MPU 3TOM IPaMOTHO HMCIOJIb30BATh MU3YYEHHBIN MOHATUWHBIA anmapar
Kypca (pU3HKH, COPOBOKATH BBICTYIUICHHUE MTPE3CHTAIIUCH;

MIPU BBITIOJIHEHUH YYEOHBIX MPOEKTOB W WCCIEAOBAHHUMN (DU3MUECKUX TPOIECCOB
pacnpenensiTb 00S3aHHOCTH B TPYMIE B COOTBETCTBUU C TOCTABICHHBIMHU 3a/auaMu,
CI€IUTh 3a BBINOJIHEHUEM IIJIaHA JCWCTBUM U KOPPEKTUPOBATH €ro, aJIeKBaTHO
OIICHMBATh  COOCTBEHHBIH  BKJIAJ B  JICATCIBHOCTh TPYMIbl, BLICTPAUBATH
KOMMYHUKATHBHOE B3aUMOICHCTBUE, TIPOSBIISISI TOTOBHOCTH pa3pemniaTh KOHMIUKTHI.
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K koHiy oOyueHus B 9 kjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJb30BaTh IOHATHS: CHUCTEMAa OTCUETA, MaTepUajbHAas TOYKa, TPACKTOPUS,
OTHOCHTEIFHOCTh MEXaHUYECKOTO JIBWXKEHHS, AedopMmarus (ympyras, IiacTH4eckas),
TPEHUE, IEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTD U IEPETPY3KH, IEHTP TSHKECTH,
aOCOJIIOTHO TBEPJOE TEJIO, LIEHTP TSHKECTH TBEPIOTO TENIAd, PABHOBECUE, MEXAHUYECKUE
KOJIeOaHMs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHbIC BOJIHBI, [ITKaJa
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U TaTbHO30PKOCTb, CIIEKTPhI UCITy CKaHHSI
¥ TIOTJIONIEHUS, anb(da-, 6eTa- 1 raMMa-u3Iy4eHUs], U30TOIIbI, AIePHAsS SHEPTETHKA;

pasznuyaTh SABJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEWHOE JIBUIKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE, CBOOOIHOE Ma/ieHue Tell, pABHOMEPHOE
JBUKECHHE II0 OKPYXXHOCTH, B3aMMOJECUCTBUE TE€JI, PEAaKTUBHOE JBUXCHHE,
Kosie0aTeIbHOE JBM)KEHHME (3aTyXarollMe M BbIHYXJICHHbIE KoyeOaHUs), PE30OHAHC,
BOJIHOBOE JIBUKEHUE, OTPAKECHUE 3BYKA, IPSAMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHHE
U [IPEJIOMIIEHUE CBETA, [TOJIHOE BHYTPEHHEE OTPaKEHHE CBETA, pa3jiokKeHne OeIoro cBera
B CIIEKTP M CJOXKECHHE CHEKTPAJIBHBIX IBETOB, JUCIEPCUS CBETA, E€CTECTBEHHA
Pa0aKTUBHOCTh, BO3HUKHOBEHUE JTMHENYATOTO CIIEKTPA U3TYUYEHUs) MO ONKUCAHUIO UX
XapaKTEepPHBIX CBOWCTB M HAa OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NYECKOE
SIBJICHHE;

pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYECKUX SIBJICHUIN B OKPYKAIOIIEM MUPE
(B TOM yucie (pu3ndecKue SIBJICHUS B IPUPOJE: MPUIUBBI U OTIMBBI, IBHKEHHUE TIJIAHET
CoOnHEYHON CUCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3EMIICTPSICEHHE, CEUCMHUYECKUE BOJIHBI, I[yHAaMH, 3XO, LBETa Tell,
ONTUYECKHE  SIBJIEHUS B  MNPUPOAE, OUOJOrMYECKOe  JIEWCTBHE  BUAMMOTO,
yIbTPa(hHOIETOBOTO M PEHTICHOBCKOTO M3JIy4YCHUH, €CTeCTBEHHBIH PaMOAKTUBHBIN
G oH, KOCMUYECKUE JTyUd, PATMOAKTUBHOE U3IIYyYCHHE MPUPOTHBIX MUHEPAJIOB, ICHCTBUE
pPaAMOAKTUBHBIX HM3JIYYEHHM HAa OpraHM3M 4ejloBeKa), MNpU 3TOM NEPEBOJIUTH
MPAKTUYECKYIO 3a/auyy B y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bU3NYECKUX SBJICHMI;

OMKCHIBATh W3YYCHHBIC CBOMCTBA Te€N W (PU3UYECKHE SIBIICHUSA, HCIOIb3YS
bu3nYecKue BEIMYMHBI (CPEAHsSIs 1 MTHOBEHHAs CKOPOCTh Tejia MPU HEPABHOMEPHOM
JIBH)KCHUM, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJoBas CKOPOCTb, CHJIA TPEHHUs, CHJa
YIPYTOCTH, CUJla TSHKECTH, YCKOPEHHE CBOOOIHOIO MajeHUsI, BEC Teja, UMITYJIbC Telna,
UMITYJIbC CUJIbI, ME€XaHW4ecKas padoTa MU MOIIHOCTb, MOTEHLUAIbHASA JHEPTUs Tela,
MOAHATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, NOTEHUMAJIbHASI DHEPIUS CKATOW NPYKUHBI,
KHHETHYECKasi SHEPTHUsI, TIOJTHAS MEXaHWYEeCKasi JHEPTHs, IEPUOJT U YacTOTa KOJeOaHMi,
JUIMHA BOJHBI, TPOMKOCTHh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETa, ITOKA3aTellb
MPEJIOMJICHUST CPEJbl), MPH OMHCAHWHM TPABWIBHO TPAKTOBATH (DU3UYECKUA CMBICI
HCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS M €IUHUIIBI (PU3UYECKUX BEIUYMH, HAXOJUTh
(bopMyIIbl, CBA3BIBAIOUIME JTaHHYIO (U3MYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMU,
CTPOUTH TPpaPrKK N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUYNH;
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XapaKTepHU30BaTh CBOMCTBA Tell, (U3MUYECKHE SBJICHHUS U TPOLIECCHI, HUCIONb3YS
3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHUS, MPUHLHUI CYNEPHO3UIINU
CWJI, TPHUHLIMUI OTHOCHUTENbHOCTH [amwmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUSI U MIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO
M MacCcoBOTO YHCENl NpPH SACPHBIX pEaKUHsIX, NOpU 3TOM JaBaTh CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alMCHIBATh €70 MAaTEMATHUYECKOE BBIPAKCHHUE;

OOBACHATH (PU3MYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCJE U B KOHTEKCTE
CUTyallull  TPaKTHUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATH  MPUUYUHHO-
CIIEJICTBEHHBIE CBSA3H, CTPOUTH O0BACHEHUE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOPOi Ha 2—3
U3YYEHHBIX  CBOMCTBA  (DU3MYECKUX  SIBJICHUH, (PU3MYECKHX  3aKOHOB  WIIU
3aKOHOMEPHOCTEN;

pemath pacu€THbie 3a7aud (OMHUpArOUIMEcs Ha CUCTeMy U3 2—3 ypaBHEHUN),
UCIOJIB3YSl 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOLINE (PU3NUYECKHE BEIMYMHBI: HAa OCHOBE
aHalM3a yCJIOBUA 3aJa4yd 3alMChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJIOCTAIOIINE WU
M30BITOYHBIE JAaHHBIE, BHIOMPATh 3aKOHBI M (DOPMYJIbI, HEOOXOAUMBIE IJI PELICHUs,
IPOBOAUTH PACUYETHI M OLICHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUECKON
BEJIMYNHBI;

pacno3HaBaTh MPOOJEMbI, KOTOPbIE MOXHO PEUIUTh HPH MOMOIIM (PU3HYECKHX
METOJIOB,  HCIIOJIb3YySl ~ OINWCAaHUE  MCCICAOBAaHUSA,  BBIACIATH  IIPOBEPSEMOE
IPEIOJIOKEHNE, OLEHUBATh IPABUIBHOCTh MOpPsAKA IPOBENEHUS HCCIEIOBAHMUS,
JIeNIaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIbTAaThl HAOIIOACHUN U OTBITOB;

IPOBOJUTH OMBITHl IO HAOMIOJACHUI0 (U3MUECKUX SBICHUN WIH (DUINYECKUX
CBOMCTB Te€a (M3ydye€HHE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpAaHEHUsI SHEPIUH,
3aBHCUMOCTbH Mepro/ia KoueOaHuil MpyKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU
OPYXKUHBl M HE3aBUCHUMOCTb OT AaMIUIUTYJbl MajblX KoJeOaHUN, NPSIMOJIMHENHOE
pacnpocTpaHEeHUE CBETa, Pa3I0oKEeHUEe Oesoro cBeTa B CIEKTpP, M3YyYEHUE CBOMCTB
M300paKEHUS B TUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HUs MpeaMeTa B coOuparoiiei
JMH3€, HAOII0JeHUE CIUIOIIHBIX U IMHEHUYaThIX CIIEKTPOB U3ITYUEHHUS): CAMOCTOSATEIbHO
coOupaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyAOBaHMs, OMKUCHIBATH X0/ ONBITA U
€ro pe3ynbTathl, (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH NIPU HEOOXOAMMOCTH CEpPHUIO MPSMBIX U3MEPEHH, Onpenensis cpeaHee
3HaUCHUE U3MepsAeMON BeIMYMHBI ((POKYCHOE paccTosiHhe COOUparolel JIMH3bI),
000CHOBBIBaTh BHIOOP CIIOC00a U3MEPEHHUS (M3MEPHUTEIIBHOTO TPUO0pPa);

IPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTEN (PU3MUECKUX BETUYHUH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTb ITyTH OT BPEMEHH TPU PAaBHOYCKOPEHHOM JIBIKCHUHU
0e3 HayaJIbHON CKOPOCTH, Meproia KoieOaHUl MaTeMaTHYeCKOro MasiTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTU YIJIa OTPaKEHUS CBETa OT yrja MaJeHHus W YIria MpeaoMIICHUs
OT yIJIa aJieHus): TUIaHUPOBATh UCCIIEI0BAHUE, CAMOCTOSITEILHO COOMpPaTh YCTAaHOBKY,
¢ukcupoBaTh pe3yNbTaThl MOTYYEHHONW 3aBHCHUMOCTH (PU3NYECKUX BEJIMYMH B BUJEC
Ta0NUIl U TPaUKOB, AEJIaTh BHIBOJBI 10 pe3yJbTaTaM UCCIEAOBAHMUS;
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IPOBOJUTH KOCBEHHBbIE WM3MEPEHMsI (PU3NYECKUX BEIMYUH (CPEIHSIsE CKOPOCTh U
YCKOpEHHE Tejla IPH PaBHOYCKOPEHHOM JBWIKEHUHU, YCKOPEHHE CBOOOHOTO TaJCHHS,
KECTKOCTh TIPYKUHBI, KOXDOUIIMEHT TPEHUS CKOJBXKEHUS, MEXaHWYecKas pabora u
MOIIIHOCTb, 4YaCTOTA U MEPUOJI KOJICOaHUI MaTEMaTUUYE€CKOTO U IPYKUHHOTO MasiTHUKOB,
ONTHYECKAs CUJIa COOMPAFOIICH JIMH3BI, PaIMOAKTUBHBIN (OH): TUTAHUPOBATH U3MEPEHUS,
coOupaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY M BBINIOJHATH HW3MEPEHHUs, CIEIys
MPEVIOKEHHOW WHCTPYKIMU, BBIYUCIATh 3HAYEHUE BEJIWYMHBI W aHAIU3UPOBATH
MOJTYYEHHBIE PE3YJIbTATHI C YUETOM 3aJJaHHON MOTPEIIHOCTH U3MEPEHU;

coONo/IaTh MpaBWJia TEXHUKU OE30MacHOCTH IMpu pabore ¢ J1adopaTopHBIM
000pyI0BaHUEM;

pa3inyaTh OCHOBHBIC MPU3HAKU MU3YYEHHBIX (DU3NUYECKUX MOJENei: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEIO, TOUYEYHBIM HMCTOYHUK CBETA, JIyd, TOHKAs JIMH3A,
MJIaHETapHas MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIAPA;

XapaKTepU30BaTh TPUHIIUIBI JEHCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIIE: CIUAOMETP, JATYMKU MOJIOKEHHUS,
pacCTOsTHUSL U YCKOPEHUS, paKeTa, 3XO0JIOT, OUKH, IEPUCKOI, (hoToanmapar, OnTUYECKUe
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), WUCHONB3YysSd 3HAHUA
O CBOMCTBax (PU3UYECKUX SIBJICHUI 1 HEOOXOUMBbIE (PU3NUYECKHUE 3aKOHOMEPHOCTH;

HCTIONB30BaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKM HW3YUYECHHBIX TEXHUUYECKUX
YCTPOUCTB, U3MEPUTEIIbHBIX MPUOOPOB U TEXHOJIOTUUYECKUX IMPOIECCOB MPU PEIICHUU
y4eOHO-MPAKTUYECKUX 3aJa4, ONTHUYECKUE CXEMbl HJisi TOCTPOCHHUS H300pameHUi
B TIJIOCKOM 3€pKajie ¥ COOMparoIiei JINH3E;

MPUBOANTH MPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUSI (PU3NYECKUX 3HAHWW B TOBCEIHEBHOW JKU3HU [JII OOECTICUCHMS
Oe3omacHOCTH TMpu oOOpalieHuH C NOpudopaMH M TEXHUYECKUMH YCTPOMCTBaMH,
COXpaHEHUS 3JI0POBBS M COOJIIOICHHSI HOPM YKOJOTHYECKOTO IMOBEICHUS B OKPYKAIOIEH
cpexne;

OCYILECTBIIATh MOUCK HHMOpMauuu (uznueckoro conaepxkanusi B HHTepHeTe,
CaMOCTOATENHbHO (OPMYTUPYS TOUCKOBBIM 3amMpoc, HAXOAWUTh IYTH OIpeaAesICHUs
JIOCTOBEPHOCTH TOJIYyYE€HHOW WH(GOpMAllUM HA OCHOBE MMEIOIIMUXCS 3HAHUN U
JIOTIOJTHUTEIHHBIX UCTOYHUKOB,;

WCIIOJIH30BaTh TPU BBHITIOJIHGHUM YUYEOHBIX 3aJaHUi  HAYYHO-TIOMYJISIPHYIO
auTepatypy (DU3UUYECKOro COJIep)KaHMsI, CIPABOYHBIC MAaTEpUAIbI, PECYPCHl CETH
WUuTepHer, BiuageTh npuéMamMu KOHCIICKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMUs
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

co3/laBaTh COOCTBEHHBIE THCBMEHHBIE U YCTHBIE COOOIICHUS Ha OCHOBE
uH(OpMAIIMU U3 HECKOJBKHX HCTOYHUKOB (DU3UYECKOTO COACPXKAHUSA, ITyOJIMIHO
MPECTABIIATh PE3YJIbTAThI MPOSKTHON WJIM UCCIEI0BATEILCKOM AEATEIbHOCTH, IPU ITOM
rPaMOTHO MCIIOJIb30BATh M3YYCHHBIM MOHSATUMHBIN amnmapar H3y4aeMoro pasziesna
GU3MKM W COMPOBOXKIATh BBHICTYIUICHHWE TMPE3CHTAMEe ¢ Y4ETOM OCOOEHHOCTEH
ayJIUTOPUN CBEPCTHUKOB.
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7 KIIACC
No HanmenoBanue KomuuectBo | IIporpammuoe conep:xanue OCHOBHBIE BU/IBI JICATEIIBHOCTH 00YYaIOIIUXCS
/1 pa3ziesioB U TeEM 4acoB
y4eOHOro npeaMera

Pazznen 1. ®usnka u ee poJb

B IOBHAHUHU OKPYKAKOIIEro MUpa

BeJM4YrH. PU3NUECKUE
npubopsl. [lorpemHocts
U3MEPEHNN
MexnayHapoaHas cucteMa
€IVHMUII

1.1 | ®usuka—Hayka 2 ®dusuka — Hayka o Ipupojie. | BelsaBieHue pa3mununii Mexxay GU3NIecCKUMH U
0 IPUPOJIE SIBreHus npUpPOIbL. XAMHUYECKUMH MPEBPALLCHUSIMU.
dusuyeckue IBICHUA: Pacno3naBanue u kiaccudukanus GU3nIeCcKux
MEXaHHUYECKHE, TCIIOBLIC, SIBJICHUM: MEXaHHUYECKHUX, TCIJIOBBIX,
BJIEKTPUYECKHUE, BJICKTPUYECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBBIC, Habmronenue n oncanre PuU3NUECKUX SIBICHUI
3BYKOBBIE
1.2 | ®dusnyeckue 2 dusnyeckre BEINYNHEL. Onpenenenre UEHbI AEICHUS Kb
BCJIMYMHBI N3mepenne hpuzndeckux HU3MEPUTEIILHOTO MpHoopa.

N3Mepenne nTMHENHBIX pa3MEPOB TEI U

IIPOMEKYTKOB BPEMEHHU C YUETOM IOIPEIIHOCTEN.

N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TEA.
H3mepenue temmepaTypsl PU HOMOIIA
KUIKOCTHOTO TEPMOMETPA U TATUUKA
TEMIEPATYPHI.

BrImniosiHEHHE TBOPUYECKHX 3aJaHUH T10 TIOUCKY
CIOCO0OB M3MEPEHHUS HEKOTOPBIX (PU3UIECKUX
XapaKTEPUCTUK, HATTPUMED, pa3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YIATEHHBIX
00BEKTOB, OOJIBIINX PACCTOSHUINA, MAJIBIX
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IPOMEXYTKOB BpeMeHu. OO0Cyx1eHne
npe/IaraeMbIx croco0oB

1.3. | EcrecTBenHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bCHSAIOMUX MPOCTHIE
HAYYHBIA METOJT €CTECTBEHHBIE HAYKU SBJICHUS, HATTPUMED:
MO3HAHUS U3y4aroT IpUpPOAY. — II0YEMY OCTAHABIIMBAETCS ABHKYILEECS
EctecTBeHHO-HAY4HBIH 10 TOPU30HTAIBHOM IOBEPXHOCTH TEJIO;
METO/]] TO3HAHUS: — MOYEMY B XKapKyI0 [MOTOAY B CBETIION 0/1eXk 1€e
HaOJIIOJICHNE, TOCTAaHOBKA MpOXJIAAHEHN, YeM B TEMHOU. [Ipennoxenune
Hay4YHOTO BOIIpOCa, CIIOCOOOB MPOBEPKU TMIIOTES.
BBIJIBUJKEHUE TUIIOTE3, [IpoBenenue uccnenoBaHus 1Mo MPOBEPKE KaKOM-
HKCIIEPUMEHT IO IPOBEPKE | TUOO TUIOTE3bI.
TUIO0TE3, 00bICHEHUE [TocTpoenue npocTerdmmx Moaenen Gu3nIecKux
HaOJII0aEMOTO SIBIICHUSI. SBJICHUH (B BUJIE pUCYHKOB MJIM CXEM ), HAIIpUMEpP
Onucanue pu3NIECKUX najieHue NpeaMeTa; MpsIMOIMHENHOE
SIBJICHUHM C TOMOIIIBIO pacnpocTpaHeHUe CBeTa
MOJIEJIEN
Htoro no pazneiny 6

Pa3nen 2. IlepBoHayainbHble

CBCACHHUSA O CTPOCHHUH BELIECTBA

2.1

Crpoenue BeliecTna

1

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

HaGmroienne u mHTEpIpETaIns OMBITOB,
CBUETEIBCTBYIOMNUX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHH BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYIT

C UCTIOb30BaHueM (hoTorpaduii, MOTyUYEHHBIX
Ha aTOMHOM CHJIOBOM MuKpockone (ACM) —
nabopaTtopHas padota mo teme: «OreHka
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JaMeTpa aToMa METOJIOM PSIOB
(c ucronb3oBaHueM Qororpaduii)y».
Omnpenenenre pasMepoB MajbIX TEN

2.2 | IBmxeHne u
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

Habmronenue u o0bsacHeHHE OPOYHOBCKOTO
JBYDKEHUS U siBIIeHUs 1uddy3un.

[IpoBenenue u 0OBICHEHHE OTBITOB

0 HAOJIIOICHUIO TETNIOBOTO PACITUPEHUS Ta30B.
[IpoBeaenue u 00BICHEHHUE OMBITOB 11O
0OHAPYKEHUIO CUIT MOJICKYJIIPHOTO MPUTSKEHUS
Y OTTAJTKUBAHUS

2.3 | ArperatHbie
COCTOSIHMSI BEIIECTBA

ArperatHbie COCTOSTHUSA
BEILIECTBA: CTPOCHUE T'a30B,
KUJIKOCTEU U TBEPABIX
(KpUCTaJUIMYECKUX ) TE.
BzanmocBs3p Mmexy
CBOMCTBAaMU BEILIECTB

B Pa3HbBIX arperaTHbIx
COCTOSIHUSIX U MX
ATOMHO-MOJIEKYJIIPHBIM
ctpoerHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM
BOJIbI

Onucanue (¢ UCMOIb30BaHUEM MPOCTHIX
MOjIeJIel) OCHOBHBIX Pa3IMUUii B CTPOESHUH Ta30B,
JKUIKOCTEU U TBEPJIBIX TEI.

OO0BscHEHNE MAJION COKUMAEMOCTH KUIKOCTEN 1
TBEPIIBIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaneHust PopmMbI TBEPABIX TE U
TEKY4YECTH KUIKOCTH.

IIpoBeneHue OnbITOB, JOKA3BIBAIOIINX, YTO

B TBEPJIOM COCTOSTHUM BOJBI YACTHUIIBI HAXOIATCS
B CPEAHEM JaJbllie IPYT OT Jpyra (IIOTHOCTh
MEHBIIIE), YEM B JKUIKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEKIY
0COOEHHOCTSIMU arperaTHhIX COCTOSTHUM BOJIbI U
CYILIECTBOBAHUEM BOJHBIX OPIraHU3MOB

(MC — 6uomorus, reorpadust)

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

3.1 | Mexanuueckoe 3 MexaHnueckoe ABUKEHHUE.
JIBU>KCHUE PaBHomepHoe n
HEPaBHOMEPHOE ABUKEHHUE.
Cxopoctb. Cpennsis
CKOPOCTh IIpHU
HEPaBHOMEPHOM
INBI>KEeHUU. Pacuér mytu n
BPEMEHHU JIBUKCHUS

HccnenoBanue paBHOMEPHOTO IBHXKCHHS,
ONpEJEIEHUE €r0 MPU3HAKOB.

Ha6nronenue HepaBHOMEPHOTO JABUKEHUS U
ONpPEJEIEHUE €0 OTIUYNI OT PABHOMEPHOTO
JIBUKCHHUSL.

OnpeneneHne CKOPOCTH PABHOMEPHOTO
JBWKEHUS (IIapUKa B dKUJKOCTH, MOJETU
ANEKTPUIECKOTO aBTOMOOMJIS U T.11.).
Onpenenenue cpeIHEN CKOPOCTH CKOJIbKEHUS
Opycka UM IIapuKa 1Mo HAaKJIOHHOM IIOCKOCTH
Pewenue 3a1a4 Ha onpeiesieHne MyTH, CKOPOCTH
Y BPEMEHHU PAaBHOMEPHOTO JBUKECHHUSI.

AHanu3 rpaduKoB 3aBUCUMOCTHU ITyTH U CKOPOCTH
OT BpEMEHU

3.2 | UHepuus, Macca, 4 SIBieHue uHEPIUU. 3aKOH
INIOTHOCTh uHepuuu. Bzaumopeictaue
TeJ KaK Mpu4IrHa
U3MEHEHHUS CKOPOCTHU
JBIDKEHUS TeJl. Macca kak
Mepa UHEPTHOCTH Tela.
IImoTHOCTH BeniecTna.
CBsI3b IIJIOTHOCTH

C KOJINYECTBOM MOJICKYT

B €IUHUIE 00BEMa
BEIIIECTBA

OObscHEHNE U TPOTHO3UPOBAHUE SIBJICHUI,
00YyCJIOBIIEHHBIX HHEpLUEN, HATPUMED, YTO
IIPOUCXOJUT ITPU TOPMOKEHUHN HIIN PE3KOM
MaHEBPE aBTOMOOWIISI, TOYEMY HEBO3MOXKHO
MTHOBEHHO MPEKPATUTh ABUKEHHE HA BEJOCUTIENE
WM CaMOKAaTe U T. [I.

IIpoBenenue u aHanu3 OIBITOB,
JNEMOHCTPUPYIOLINX U3MEHEHUE CKOPOCTH
JNBH)KEHUS TEJA B PE3yJIbTaTe JEUCTBUS HA HETO
OPYTUX TEJl.

Pemrenne 3ana4 Ha onpeeneHyre Maccehl Teja, ero
00BbEMa U IUVIOTHOCTH.
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[IpoBeneHue u aHaIN3 OIBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTH H3MEHCHHSI
CKOpPOCTH TeJia OT €T0 MacChl pH
B3auMozeiicTBuu Tei. 3mepenue Maccel Tena
Pa3IMYHBIMU CIOCOOAMH.

OmnpeneneHue MIOTHOCTH TeJa B PE3yJIbTaTe
U3MEpPEHUs €ro Macchl U 00BEMaA

3.3

Cwnna. Buape! cun

14

Cuia kak XxapakTepHUCTHKA
B3aUMOJICUCTBUS TEIL.
Cuna ynpyrocTu 1 3aK0H
I'yka. 3mepenne cuibl

C IIOMOIIBIO TMHAMOMETpA.
SIBneHME TATOTEHUS U CUJIa
TskecTH. Criia TSKECTH
Ha JAPYTHX IJIaHeTax.

Bec Tena. HeBecomocTs.
CrnoxxeHue cuil,
HaIPABJICHHBIX 110 OJHOU
IPSIMOIA.
PaBHozencTBYIOIAs cui.
Cuna tpenus. Tpenue
CKOJIBKEHUS U TPEHUE
nokosi. TpeHue B npupoae
U TEXHUKE

N3yuyeHune B3auMOIEUCTBUS KaK MPUYUHBI
MU3MEHEHUS CKOPOCTH TeJla WM ero 1eopMalnu.
Onuncanue pealbHBIX CUTyalluid B3aUMOICUCTBUSA
TEJ C IIOMOIIBIO0 MOJIEIIEN, B KOTOPBIX BBOJUTCS
HOHATHE U U300paKEHUE CHUIIBI.

N3yuenue cunsl ynpyroctu. Mccnenoanue
3aBUCUMOCTH CUJIBbI YIIPYTOCTH OT YIJIMHEHUS
PE3MHOBOIO IIHYPA WU IPYKUHBI

(c mocTpoeHueM rpaduka).

AHaJIN3 IPAKTUYECKUX CUTyaLl, B KOTOPBIX
IPOSBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK J€peBa

u ap.).

AHanu3 cuTyaluii, CBI3aHHbBIX C SIBJICHUEM
TATOTEHUS.

OObsicHeHHEe OPOUTATTLHOTO JIBHXKCHHUSI TITIAHET

C UCIIOJIb30BAHNUEM SIBJICHHSI TATOTEHUS U 3aKOHA
WHEPLIHH.

N3mepenue Beca Tena ¢ IOMOIIBIO JUHAMOMETPA.
ObocHOBaHME ATOTO CIOC00a U3MEPEHHUSL.
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Ananm3 n MOJICIUPOBAHUC ABJICHUA HCBECOMOCTH.

DKCIEPUMEHTANIBHOE MOJyYEHUE MTPAaBUIIA
CJIO’KEHUS CUJI, HAITPaBJIEHHBIX BJIOJb OJTHOM
npsMoi. OnpeeneHrne BETNYUHbI
PaBHOAEHCTBYIOLIECH CHIL.

N3ydenune cuiibl TPEHUS CKOIBKEHUS U CUITBI
TPEHUS MOKOSI.

UccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYIIUXCS
ITIOBEPXHOCTEMN.

AHaJIN3 IPAKTUYECKUX CUTYaIINi, B KOTOPBIX
MPOSIBIISICTCS ICMUCTBUE CUIIBI TPEHUS,
UCIIOJIB3YIOTCS CTIOCOOBI €€ YMEHBIICHUS WK
yBEJIMYCHHUS (KaTaHUE Ha JIbhKaX, KOHbKaX,
TOPMOKEHUE aBTOMOOUJIS, UCTIOJIb30BAHUE
NOAIINITHUKOB, IIJIABAHUE BOJIHBIX KUBOTHBIX
u p.). Pemienne 3amay ¢ MCHOJIb30BaHUEM
dopmyn s pacu€ra CUIIbl TSKECTH, CUITBI
YIOPYTOCTH, CUIIbI TPEHUS

Hroro no pazgeny

21

Pa3znen 4. JlaBienue TBEPABIX TeJl, dKMIAKOCTENH U ra30B

4.1

Hasnenue. [lepemaua
JIaBJICHUS] TBEPABIMU
TEJIAMU, KUJKOCTIMU
Y razaMu

3

Hapnenue. CriocoObl
YMCHBIIICHUS U YBETUICHHS
nasJjeHus. /laBieHue rasa.
3aBHUCUMOCTB JaBJICHUS
rasa ot o0béma,
TeMITepaTyphl.

Ananus ¥ 00bICHEHHE ONBITOB U MPAaKTHYCCKUX

CUTYaIlui, B KOTOPBIX MPOSBIICTCS CUIIA
JaBIICHUSI.

O6ocHOBaHKE CIOCOOOB YMEHBILIECHUS U
YBEJIMYCHUS 1aBJICHUSI.

W3yuenue 3aBUCUMOCTH JaBJICHUS ra3a
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[lepenaua naBieHus
TBEPIABIMU TEIIAMMU,
KUJIKOCTSIMH U Ta3aMHU.
3akon Ilackans

0T 00bE€Ma U TEMIIEPATYPHI.

N3ydenne ocoOeHHOCTEN epeaaydn JaBICHUs
TBEPABIMH TENIAMH, KUAKOCTIMHU U Ta3aMH.
O00CHOBaHME PE3YJIHTATOB OIBITOB
O0COOEHHOCTSIMU CTPOEHUS BEILIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCrepuMEHTAIbHOE 10Ka3aTeNIbCTBO 3aKOHA
[Tackass.

Pemenue 3anau Ha pacy€T AaBieHUs TBEPIOTO
Tena

4.2 | JlaBaeHHE KUIKOCTH 3aBUCHMOCTb JIaBJIICHHS HccnenoBanue 3aBUCHMOCTH JaBJICHHS KUIKOCTH
KUIKOCTH OT TITyOUHBI. OT TJIyOWHBI IOTPYKEHHUS U TUIOTHOCTH YKUIKOCTH.
[THeBMaTnueckue mamuHbl. | HaGmroneHrne u 00bsICHEHNE THAPOCTATUYSCKOTO
I'mppocratuueckuii napajiokca Ha OCHOBE 3akoHa [lackars.
napanokc. Coobmiatonuecs: | M3yueHnne cooOmMAarOMMUXCs COCYI0B.
cocynsl. ['mapaBmuueckue | Pemienue 3amay Ha pacuéT naBleHUS KUIKOCTH.
MEXaHU3MBI OOBscHEHNE TIPUHITUIA TCHCTBHUS
TUAPABIMYECKOTO Mpecca, THEBMAaTHICCKUX
MAaIlIWH.
AHanu3 1 00bSICHEHUE MTPAKTHYSCKUX CUTYAIIHH,
JIEMOHCTPUPYIOIINX MPOSIBJICHUE TaBICHUS
KUIKOCTH ¥ 3akoHa [lackais, Harpumep
IIPOIIECCOB B OPTaHU3ME TIPH TITyOOKOBOTHOM
HBIPSTHUN
4.3 | Atmocheproe ATmocdepa 3eminn u DKcnepruMeHTAIbHOE OOHApYKEHUE
JTaBJICHUE aTMoc(depHoe JaBJICeHHE. aTMOC(EpHOTO JIaBJICHHUS.

HpI/I‘{I/IHIzI CymeCTBOBaHUsA

AmnHann3 1 00bICHEHUE OIBITOB U IMPAKTUYCCKUX
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BO3YITHOW 000JIOUKH
3emun. OnbIT Toppuyery.
N3mepenne armochepHoTO
JaBJICHUS. 3aBUCHIMOCTh
aTMOC(EpPHOTO JaBICHUS
OT BBICOTHI HaJl YPOBHEM
Mopsi. [Ipubopsl

111 U3MEPEHUS
aTMochepHOro JaBJICHUS

CUTYyalluH, CBA3aHHBIX C JEUCTBUEM
aTMoc(hepHOTro JaBJIECHHUS.

OO0BbscHeHne CyIeCTBOBaHUS aTMOC(hepshl
Ha 3eMJIe U HEKOTOPBIX IUIAHETaxX WK €€
OTCYTCTBHUSI Ha IPYruX IU1aHeTax u JlyHe.
OO0bsacHEeHNE N3MEHEHHUS INTIOTHOCTH aTMOC(hEphl
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
(apxumesioBa) cuiia. 3aKOH
Apxumena. [1naBanue Te.
Bo3znyxoruiaBanue

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

B KUJKOCTb.

[IpoBeaenue u 00CykA€HUE ONBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
BBITAIKABAIONIEH CUJIbI, ICUCTBYIOIIEH HA TEJIO
B KHUIKOCTH, OT 00BEMa MOTPYKEHHOU

B )KMKOCTb YaCTH T€JIa U OT IJIOTHOCTH
YKUJIKOCTH.

IIposepxa nezasucumocmu 8blmanKuaroujel
Cuvl, 0elcmayouell Ha mejo 8 HCUOKOCmu,
om maccol meua.

UccnenoBanue 3aBUCUMOCTH Beca Tea B BOJIE

0T 00bEMA OTPY>KEHHOM B )KUIKOCTh YaCTH Teia.

36



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

Pemenue 3ana4 Ha TpMMEHEHKE 3aKOHA
Apxumena v yCJIOBHsI IUIAaBAHUS TEIL.
KoncrtpynpoBsanue apeomerpa niun
KOHCTPYUPOBAHUE JIOJKHU U OIIPEACIICHUE €€
IrpPy30H0AbEMHOCTH

Hroro no pazgeny

21

Pa3nen 5. PaboTa u MOIIIHOCTH. JHEprust

5.1

Pabora 1 MOIIHOCTH

3

Mexanunyeckast pabora.
MomiHoCTb

OKCIEPUMEHTAIBHOE ONPEIEICHUE
MEXaHUYECKOM pabOThI CHIIBI TSKECTH

IpY MaJICHUN TEJA U CUJIbI TPEHUS

IIPY PAaBHOMEPHOM II€pEMELIEHUH TEa

110 TOPU30HTAIBHON TOBEPXHOCTH.

Pacuér momiHocTH, pa3BUBacMOM Ipu NOABEME
110 JIECTHULIE.

Peienue 3a1a4 Ha pacu€t MexaHM4eCKO paboThI
Y MOILHOCTHU

5.2

IIpocTeie MEXaHU3MBI

[IpocTbie MEXAaHU3MBL:
phIyar, 0JIOK, HaKJIOHHAs
IJIOCKOCTB. [IpaBuino
paBHOBECHUS pbluara.
[Ipumenenue npasuia
paBHOBeECHUS pbluara

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

B OBITY ¥ TEXHHUKE

OnpeneneHre BRIMTPHIIIA B CUJIE MPOCTHIX
MEXaHU3MOB Ha MPUMEPE pbluara, MoJABUKHOTO U
HEIIOABI)KHOT'O OJIOKOB, HAKJIOHHOM IIOCKOCTH.
HccnenoBanue ycioBusi paBHOBECHSI pblyara.
OGHapykeHHe CBONCTB IMIPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX THCTPYMEHTAX U MPUCTIOCOOICHUSIX,
UCIIOJIb3YEMBIX B OBITY U TEXHUKE, a TAKKE

B JKUBBIX OpraHU3Max.

DKCIepUMEHTAIBLHOE JI0Ka3aTeIbCTBO PABEHCTBA
paboT MpU MPUMEHEHUH TPOCTHIX MEXaHU3MOB.
Onpenenenue KIIJ] HaKIOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MprMEHEHUE TPaBUJIa
paBHOBecus peryara v Ha pacuét KIT/]

5.3 | Mexanundeckas 4 MexaHnueckast JHEPTusl. DKCNEepUMEHTAIBHOE ONPEIEICHUE N3MEHEHHUS
SHEPIUsl Kunernueckas u KWHETUYECKOW U OTEHLMAIbHON YHEPTUU TENA
MOTEHI[MAIbHAs YHEPT UL IIPU €ro CKaThIBAHUU 110 HAKJIOHHOM IJIOCKOCTH.
IIpespamenue onnoro suaa | opmynupoBaHue Ha OCHOBE UCCIEIOBAHUS
MEXaHUYECKON SHEPTUu 3aKOHa COXPAHEHHS] MEXAHHUYECKOW SHEPTUH.
B IPYroM. 3aKOH O06cyxaeHue rpaHul] TPUMEHUMOCTH 3aKOHA
COXPaHEHUs SHEPTUH COXPaHEHUS PHEPTUU.
B MEXaHUKE Pemrenne 3a1a4 ¢ MCNOJIB30BAHUEM 3aKOHA
COXpaHEHUs SHEPTUU
Hroro no pazaeny 12
PesepBHoe BpeMmst 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
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8 KUIIACC
No HaumenoBanue Komnuectso | [Iporpammuoe cogepxkanue | OCHOBHBIE BUJIBI JEATEILHOCTH O0YHAIOIIUXCS
/1 pa3zesioB U TEM 9acoB
y4eOHOTO0 IpeameTa
Pa3gen 1. TemsioBbIe IBJI€HUSA
1.1 | CtpoeHnue u cBoiicTBa 7 OcCHOBHBIE TTOJIOKEHHUS HaGnronenue u unTeprnpeTanys OmnbToB,

BCIICCTBA

MOJIEKYJIIPHO-KUHETUYECKON
TEOPUU CTPOCHHSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJ1. ONBITHI,
MOATBEPKIAOIINE
OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUHU.

Mopenu TBEpAOTO, JKUAKOTO
¥ ra3000pa3HOr0 COCTOSIHUM
BEILIECTBA.
Kpucrammueckue n
aMmopdHbIe Tena.
OOBsICHEHHNE CBOMCTB ra30B,
YKUJIKOCTEU U TBEPABIX TEI
Ha OCHOBE IOJIOKEHUN
MOJIEKYJISIPHO-KUHETUYECKOU
Teopuu. CMauuBaHUE U
KaNWUISPHBIC SIBJICHUSL.
Tennosoe pacmmpenue u
cKaThe

CBUETEIBCTBYIOIINX 00 aTOMHO-MOJIEKYJIIPHOM
CTPOEHHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJE.

Pemienne 3a1a4 1o OLEHUBAHUIO KOJIMYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHULIE 00bEMa
BELIECTBA.

AHaJIN3 TEKCTA JPEBHUX aTOMUCTOB (Hapumep,
¢dparmenta nosmsl Jlykpenus «O npupone
BeIei») ¢ M310’)KEHHEM 000CHOBAaHUM aTOMHOM
rUnoTe3sl (CMbICIOBOE uTeHue). OleHKa
yOeIUTEeNbHOCTH 3TUX 0OOCHOBAHU.
OO0bsicHeHuEe OPOYHOBCKOTO JBUKEHUS, SIBJICHUS
mubdy3un 1 pazTuuuil MeX1y HUIMH Ha OCHOBE
IIOJIO’KEHUIN MOJIEKYJISIPHO-KUHETUYECKON
TEOPHUH CTPOEHHUS BELIECTBA.

OOBbscHEHNE OCHOBHBIX Pa3IUYUil B CTPOCHUH
ra3oB, JKUJAKOCTEU U TBEPIBIX TEI

C UCIIOJIb30BaHNUEM TOJIOKEHUI MOJIEKYJISIPHO-
KHMHETHYECKOW TEOPUU CTPOEHUS BEILIECTBA.
IIpoBeaeHNE ONBITOB IO BBIPALMBAHUIO
KPUCTAJJIOB IOBAPEHHOM COJIM WJIU caxapa.
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[IpoBenenne u 00BICHEHUE OMBITOB,
JEMOHCTPUPYIOIINX KAUJUISPHBIC SIBJICHUS U
SIBJICHUEC CMAaYMBaHHUS.

OOBsiCHEHHUE POJTH KaWJUTSPHBIX SBJICHUN

JJ1s1 IOCTYIUICHUS BOJIbI B OPTaHU3M PaCTECHHUIA.
HaGnronenue, mpoBeneHne U 00bICHEHHE
OITBITOB 110 HAOJIIOICHUIO TEIIJIOBOTO
pacIlIMpeHus ra3oB, KUJIKOCTEN U TBEPABIX TEI.
OO0bsicHeHHUE coxXpaHeHUs 00bEMa TBEPIBIX TET,
TEKY4YECTH KUIAKOCTH (B TOM YHUCJIC, PA3HULIbI

B TEKYYECTH JJI Pa3HbIX KUJKOCTEM),

JIaBJICHUS ras3a.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLINAX
3aBHCHMOCTb JIABJICHHUS BO3/IyXa OT €ro 00bEéMa
HarpeBaHUs WIH OXJIKICHUS, U UX O0BICHCHUE
HAa OCHOBE aTOMHO-MOJICKYJISIPHOT'O YYEHHS.
AHaIu3 MPaKTUYECKUX CUTYaALINH, CBI3aHHBIX

CO CBOMCTBAaMHM T'a30B, KUJKOCTEN U TBEPIBIX TEI

1.2

TennoBbIe TPOLECCHI

21

Temmneparypa. CBsi3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO IBU)KEHUS
yacTul. BHyTpeHHsAs
sHeprus. CnocoObl
VU3MEHEHUs BHYTPEHHEN
SHEPIruu: TEIJIONEpPeaada u
coBepiieHue padbotsl. Buapl
TEIIoNepeayn:

O060CcHOBaHKE TIPABWIT H3MEPEHUS TEMITEPATYPHI.
CpaBHeHHE pa3IMYHBIX CIIOCOO0B U3MEPEHUS U
ITKaJI TEMIIEPATYPHI.

Habmronenne u o0bSICHEHHE ONBITOB,
JIEMOHCTPUPYIOIINX U3MEHEHUE BHYTPCHHEH
SHEPTUHU TeJa B pe3yJbTaTe TeIUIoNepeaaun 1
pabOoThl BHEUTHUX CHII.

HaOmronenne u 00bsICHEHHE OIBITOB,
00CyXKIeHUE TPAKTUUECKUX CUTYaIuH,

40



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

TEIIONPOBOJHOCT,
KOHBEKIUS, U3IIyYCHUE.
KonuuecTBO TEMIOTHI.

VY nenpHasg TEMI0EMKOCTh
BelecTBa. TemiooOMeH u
TEIIOBOE paBHOBECHE.
YpaBHEHHUE TETIOBOTO
Oamanca. IlimaBnenue n
OTBEpICBAHUE
KPUCTAJUIMYECKUX BEIIECTB.
VnenpHas TemjaoTa
IUIaBJICHUS.
[Tapoo6pa3zoBanue u
KoHAeHcanus. Mcrapenue.
Kunienune. Y nennHas
TEIJI0Ta MapooOpa3oBaHUsI.
3aBUCUMOCTH TEMIIEPATYPbl
KHIICHUS OT aTMOC(EpHOTO
JTaBJICHUS.

Brnaxuocts Bo3ayxa.
DHeprus TOIIUBA.

Y neapHas TemioTa
CrOpaHusl.

[Tpunumne! padboThI
Ter1oBbIX aBuratenci KITJI
TEIUIOBOTO JIBUTaTEs.
TerioBbIe ABUTATEIN U

JEMOHCTPUPYIOIINX PA3IUYHbIE BUIBI
TeruIonepeaaun: TeIIONPOBOAHOCTD,
KOHBEKIIUIO, U3JIyYCHHE.

WccnenoBanue siBiieHUs TEIIO0OOMEHA

IPY CMEIIUBAHUM XOJIOHON U ropsiueid BOJIBI.
HaGntonenue ycraHoBIEeHUS TEIJIOBOTO
PaBHOBECHUS MEXKy TOPSYEH U XOJIOIHOU BOJOM.
Onpenenenue (M3MEPEHUE) KOIUYECTBA
TEIUIOTHI, MOTYYEHHOTO BOJOW MPH TEIII000MEHe
C HarpeThIM METALTUYECKUM HUITUHIPOM.
Omnpenenenue (MU3MEpEHNE) YACIbHON
TEIUIOEMKOCTH BEILIECTBA.

Pemenwue 3ama4, CBI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIIOEMKOCTH

IPH TETJIO0OMEHE.

AHaJIN3 CUTyalluid PAKTUYECKOTO
MCTIOJIb30BaHUS TETIJIOBBIX CBOMCTB BEIIECTB U
MaTepHaJioB, HAIIPUMED, B LIEISAX
HEProcOepeIKSHUS: TCIIION3OIAINA,
sHeprocoOeperarIre KpoIIii,
TEPMOAKKYMYJIATOPHI U T. 1.

Habmnronenue sBineHuit ucnapeHus u
KOHJICHCAIIUH.

HccnenoBanue mporiecca HCmapeHust
PAa3INYHBIX KUIKOCTEH.

OObscHeHUE ABICHUI UCTIAPEHUS U
KOH/ICHCAllMU Ha OCHOBE aTOMHO-
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3alIMTa OKPYKAKOIIEH
Cpelbl.

3aKOH COXpaHEHHUS U
MPEeBpaLICHUS YHEPTUH
B TEIUIOBBIX MIPOLIECCaX

MOJIEKYJISIPHOTO YUEHHUSI.

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

B TOM YHCJIE 3aBUCIMOCTH TEMITEPATyPhI
KUIICHUS OT JaBJICHUS.

Onpenenenue (M3MEPEHNE ) OTHOCUTEIIBHOM
BJIQYKHOCTH BO3/IyXa.

Habnronenue nporecca riaBieHus
KPUCTAJUTMYECKOTO BEIIECTBA, HAIIPUMED, JI/IA.
CpaBHEHHE MPOIECCOB MIIABJICHUS
KPUCTAJUTMUECKUX TEJ U Pa3MATICHUS

IIPY HarpeBaHUU aMOP(HBIX TEJL.
OrnpeneneHue (M3MEpPEHUE) yICIBHON TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHEeHUE SBIICHUH TUTABJICHUS U
KPUCTAJUIM3AI[MU HA OCHOBE ATOMHO-
MOJICKYJIIPHOTO YUEHUSI.

Pemenne 3a7a4, CBSA3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TEIUIOTHI B MpoIleccax
TerIonepeaauu pHy TIaBICHUH U
KPUCTAJUTU3AIIH, UCTIAPSHUH U KOHJICHCAIIUH.
AHaM3 CUTYaluid MPaKTHIECKOTO MTPUMEHEHHS
SIBJICHWH TUTABJICHUS U KPUCTAJIN3AIINH,
HaAIMpUMeED, MOTYyICHUE CBEPXUUCTHIX
MaTepHayioB, COJIeBas TPEIKa U Jp.

AHanu3 paboThl M 00bSICHEHUE TPUHIUTIA
JENUCTBHUS TEIJIOBOTO JIBUTATEIS.

Briuucnenue koamdecTBa TEIUIOThI,
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BBIJICIISIIOIIETOCS TIPU CTOPAHUU PA3JIMYHBIX
BU0B ToruiuBa, U KIIJI geurarens.
OO0cyx1eHue SKOJIOTMYECKUX MOCIEICTBUI
WCII0JIb30BaHUS JIBUTATENIC BHYTPEHHETO
CrOpaHMsi, TEIIOBBIX U TUAPOITCKTPOCTAHIIUMA

Hroro no pazgeny

28

Pa3nen 2. Diekrpuyeckue u

MAarHuUTHbIC ABJICHUSA

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

7

DIIeKTpU3aLHus TEl.

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

3akoH KynoHa (3aBUCUMOCTh
CHWJIbI B3aUMOJICCTBUS
3apsKEHHBIX TEI

OT BEJIMYUHBI 3aPSI0B U
PaCCTOSIHUS MEXKTy TEJIaMU).
DIIEKTPUUECKOE TOJIE.
HanpsoxkénnocTts
3JIEKTPUYECKOTO TOJIS.
[IpuHUKn cynepno3uuun
BJIEKTPUYECKUX TOJIEN

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu anekrpuyeckux
3aps0B. DJIEMEHTAPHBIN
BJIEKTPUYECKUN 3apsil.
Ctpoenue aToma.
[IpoBOogHMKH U

Habmronenue u mpoBeieHHE ONBITOB

I10 DJIEKTPU3ALIMU TEJI TPA COPUKOCHOBECHUU U
VHIYKIUEH.

HaOmronenne n 00bICHEHHE B3aUMOICHCTBHS
OJHOUMEHHO Y PAa3HOUMEHHO 3aPSKEHHBIX TEI.
OObsicHEHUE PUHIUIIA IEHCTBUSI DIEKTPOCKOIIA.
OObsicHEHUE SBJIICHUM 2JICKTPU3ALIUT

IIPU COMIPUKOCHOBEHHH TEJ U UHAYKIUEH

C MCIOJIb30BaHUEM 3HAHUM O HOCUTEIIX
BJIEKTPUYECKUX 3apsIZIOB B BELIECTRBE.
Pacnio3naBanue 1 0ObsICHEHHUE SIBJICHUI
3JIEKTPU3AlMH B MOBCEIHEBHOM KU3HM.
HaOmronenne n 00bICHEHHE OIBITOB,
WJUTIOCTPUPYIOLINX 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsija.

Habmronenue onbIToB 110 MOJICTUPOBAHUIO
CHIJIOBBIX JIMHUH 3JICKTPUYECKOTO MOJIS.
HccnenoBanue nemcTBUs IIEKTPUIECKOTO OIS
Ha MIPOBOJAHUKU U TUDJICKTPUKH
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TUBJIEKTPUKHU. 3aKOH

COXPAaHCHHA SJICKTPHUICCKOT'O

3apsjia

2.2

IlocTogHHEBIN
AJIEKTPUYECKUIN TOK

20

DIIEKTPUIECKHUM TOK.

VY cI10Bus CyIlIECTBOBAHHUS
AJIEKTPUUYECKOTO TOKA.

M cTOYHMKM TOCTOSTHHOTO
TOKa. JlencTBust
AJIEKTPUUYECKOTO TOKA
(TerIoBO€, XUMHUYECKOEC,
MarHuTHOE).
DJIEKTPUUECKUI TOK

B ’KUJIKOCTSIX M Tra3ax.
DIIEKTPUYECKAS LIETIb.
Cwuna Toka. DIeKTpUIECKOE
HaIpsoKEHUE.
ConpoTuBieHue
MPOBOJIHUKA. Y IEJIBHOE
CONIPOTHBJICHUE BEILIECTBA.
3akoH Oma /151 ydacTka
nenu. [lociaenoBarensHoe U
napajijieJIbHOE COCIMHEHUE
IIPOBOJTHUKOB.

Pab6ora u MmomHOCTH
AJIEKTPUUYECKOTO TOKA.
3akon J[xoyns—JIenua.
DIIEKTpUYECKUE LU U

HaGnronenue pa3nuuHbIX BUIOB JEHCTBUSA
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICHCTBUS B MOBCETHEBHOM KU3HHU.
HaGnronenue BO3HUKHOBEHUS Ta30BOT0 pa3psiia
U DJIEKTPUYECKOTO TOKA B KUJKOCTH

COopka 1 UCTIBITAHUE DJICKTPUUECKOU TIeNTH
MOCTOSTHHOTO TOKA.

N3MepeHne cuiibl TOKa aMIEPMETPOM.
N3MepeHne 3J1eKTPUYECKOro HaPsAKEHUS
BOJIbTMETPOM.

[IpoBenenune u 0OBSICHEHUE OTBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
AIEKTPUUYECKOTO COMPOTUBJICHUS TPOBOJHUKA
OT €ro JJIMHBI, IJTOIIAIH MONEPEYHOTO CEUEHUS
U MaTepuarna.

HccnenoBanue 3aBUCUMOCTH CUJTBI TOKA,
MPOTEKAIOIIETO Yepe3 Pe3UCTop,

OT COITPOTUBJICHUS PE3UCTOPA U HANIPSIKEHUS
Ha pe3UuCTOope.

[TpoBepka mpaBuiia CIOKESHUS HAMPSHKCHU I
IIPU MIOCJIEI0BATEIbHOM COCIMHEHUU JBYX
PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIbI TOKa

U NMapajvieIbHOM COEAMHEHUH PE3UCTOPOB.
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OTpeOUTEH
AIIEKTPUICCKOM SHEPTUN
B ObITy. KopoTkoe
3aMbIKaHHUE

AHaJIN3 CUTYalHi MOCIEN0BATEIBHOIO U
NapajuIeIbHOTO COEAUHEHHUS TPOBOIHUKOB

B JIOMAIITHUX 3JIEKTPUUYECKUX CETSAX.

Pemenne 3a1au ¢ ncnoap3oBaHreM 3akoHa Oma
u hopMyI pacuéTa IEKTPUIECKOro
COITPOTHUBJIEHUS MPU NOCIEAOBATEIBHOM U
IapaJyICIbHOM COEAUHEHUH ITPOBOIHUKOB.
Onpenenenre padoThI 3IEKTPUIECKOTO TOKA,
IIPOTEKAIOLIETO YEPES PESUCTOP.

OnpeneneHrne MOITHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICIISIEMOM HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA Yepes
JAMIIOYKY OT HalpsbKeHHs Ha Hell. OnpeneneHue
KII/] narpeBareis.

Uccnenosanue npeodpa3zoBaHus SHEPTUU

IIPU NOABEME I'Py3a DIIEKTPOABUTATEIIEM.
OObsicHEHUE YCTPOICTBA U MPUHIIAIIA JIEHCTBUS
JIOMAIITHUX JIEKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OO0bsicHEHUE TPUYUH KOPOTKOTO 3aMbIKaHUS U
MIPUHIIUIIA IEUCTBUS IUIaBKUX MMPEIOXPAHUTENEH.
Pemenue 3amau ¢ ucnonap30BaHMEM 3aKOHA
Jlxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHUS

ITocTossHHBIE MAarHUTHI.
B3aumoericteue
ITIOCTOSIHHBIX MarHuTOB.
MarsauTtHoe 1noJie.
MarsuTtHoOe 110J1€ 3eMIIH

HccnenoBanue MarHuTHOTO B3aUMOCHCTBUS
IMOCTOSIHHBIX MarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs1 MOCTOSTHHBIX
MarHuTOB IIPU UX OObETUHEHUH U Pa3/ICIICHUH.
HccnenoBanne MarHUTHOT'O B3aUMOICHUCTBHUSI
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Y €T0 3HaYCHHUE ISl )KU3HU
Ha 3emie. OnbIT Dpcrena.
MaruauTHOe nosue
AIEKTPUYECKOTO TOKA.
[Ipumenenue
AIEKTPOMAarHUTOB

B TeXHHUKE. [[eiicTBue
MarHUTHOTO MOJIs

Ha MPOBOJIHUK C TOKOM.
DNEKTPOABUTATEND
MMOCTOSIHHOTO TOKA.
Hcnosnp3oBanue
3JEKTPOABUrATEIICH

B TEXHUUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3ydeHnne MarHuTHOTO MOJISl TOCTOSTHHBIX
MarHUTOB MIPU UX OOBEIMHEHUU U Pa3/ICIICHU.
[IpoBeneHrEe ONMBITOB MO BU3yAIM3aLUH MOJIS
MOCTOSIHHBIX MAarHUTOB.

N3yueHue siBineHNs HAMarHMYMBaHUsI BELIECTBA.
HccnenoBanue nencTBUs JJIIEKTPUIECKOTO TOKA
Ha MarHUTHYIO CTPEJKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOIINAX
3aBHCUMOCTB CHJIBI B3aUMOJICUCTBUS KaTyIIKU
C TOKOM U MarHuTa OT CUJIbl U HAIIPABJICHUS TOKa
B KaTylIKE.

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

Ha MPOBOJIHUK C TOKOM.

N3yuyeHne nercTBUS SJIEKTPOABUTATENS.
N3mepenue KIIJI anexkTpoasurarenbHON
YCTaHOBKH.

Pacrio3znaBanue u aHanu3 pa3JIM4HbIX
MIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcmopt, OBITOBBIE YCTPOWUCTBA U JIP.)

2.4

DneKTpoMarHuTHas
WHTYKITAS

OnbiTel @apanes. SABieHue
3JIEKTPOMArHUTHOM
uHayknuu. [pasuio Jlenua.
DJIEKTPOreHepaTop.

OIBITEI IO UCCIICIOBAHUIO SIBICHUS
3JIEKTPOMArHUTHON MHIYKIUN: UCCIICIOBAHUE
M3MECHCHUN 3HAYEHUS Y HAIIPABJICHUS
MHIYKIHOHHOTO TOKa
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CnocoObl oJTy4eHUs
AIIEKTPUUYECKON SHEPTHH.

DNEeKTPOCTaHIIUU
Ha BO300OHOBIISIEMBIX
UCTOYHHUKAX YHEPTHH
Wroro 1o pazaeny 37
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME
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9 KUIACC
Ne HanmenoBanue Komnuectso | IIporpammuoe cogepkanne | OCHOBHBIE BUIBI IEATEIBHOCTH O0YUaAIOIIIXCS
/1 pa3iesoB U TEM 9acoB
y4eOHOTro peameTa
Pa3zgen 1. Mexannueckue siBJICHUSA

1.1

MexaHu4deckoe
JIIBHKEHHE U CIIOCOOBI
€ro OIMUCaHU

10

MexaHnYecKOe IBHKEHHE.
MarepuanbHasi TOUYKa.
Cucrema otcuéra.
OTHOCUTENBHOCTD
MEXaHUYECKOTO IBHKCHUS.
PaBHOMEpHOE
IIPSIMOJIMHEVHOE JBUKECHUE.
HepaBnomepnoe
IIPSIMOJIMHEWHOE JIBUKEHHUE.
Cpennsiss 1 MTHOBEHHAs
CKOpOCTB TeNa IpU
HEPaBHOMEPHOM JIB>KEHUH.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE IBUKECHUE.
CBoOomHOE TIaJIcHUE.
Omnpitel [Nanumes.
PaBHOMEpHOE NBUXKEHKE

10 OKPYHOCTH.

[lepuon u wacrora
obparmenus. JInaeitHas u
YIJIOBasi CKOPOCTH.

AHanmm3 1 00CYXKICHUE Pa3TUIHBIX TPUMEPOB
MEXaHUYECKOTO JBMKCHHUS.

OOcyxaeHue rpaHul] MPUMEHUMOCTH MOJICIN
«MaTepHualbHasT TOYKAY.

Onucanre MEXaHU4EeCKOTO ABUKCHUS
pa3NIuYHBIMU criocoO0amu (ypaBHEHHE, TabIuUIIa,
rpaduk).

AHanm3 )KU3HEHHBIX CUTYaIINH, B KOTOPBIX
MPOSIBIISIETCS] OTHOCUTEIILHOCTh MEXaHUYECKOTO
JIBUKCHUSL.

Hab6mronenne MexaHM4eCKOTo IBUYKEHHUS Tella
OTHOCHTEJIHHO Pa3HBIX TEJl OTCUETA.
CpaBHeHUe IMyTel U TPACKTOPUM IBUKEHUS
OJTHOTO M TOTO K€ Te€JIa OTHOCUTEIHLHO Pa3HbIX
TEJI OTCUETA.

Amnanu3 Texcrta ["anuies 00 OTHOCUTENHHOCTH
JIBIDKEHUST;, BBITTOJTHCHHE 3aJaHUH 110 TEKCTY
(CMBICJIOBOE UTEHHE).

Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHUS
OpycKa WIu IBMKCHUS IIapyKa 10 HaKJIOHHOU
MJIOCKOCTH.

AHanu3 1 00CyXJIeHHEe CrI0OCOO0B
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LenTpocTpemurensHoe
YCKOpEHue

MPUOIMKEHHOTO ONPE/ICTICHNS MTHOBEHHOM
CKOPOCTH.

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
JBYO>KEHUS (IIapUKa B )KUJIKOCTH, MOJICTTU
AIEKTPUYECKOTO aBTOMOOMIIS | T. 11.).
Omnpenenenue nyTu, TPOMICHHOTO 3a JaHHBIN
MIPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpauKy 3aBUCUMOCTH ITyTH PAaBHOMEPHOTO
JIBOKCHUSI OT BPEMEHH.

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

Briuncnenue myTu U CKOpOCTH MPpHU
PABHOYCKOPEHHOM IPSIMOJIMHENHOM JIBUKEHUN
Tena.

Ornpenenenue NpOMAECHHOTO IyTH U YCKOPEHHUS
JIBIDKEHUS TeJia 1o TpauKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIMHEUHOTO
JIBI>KCHUS T€JIa OT BPEMEHHU.

IIposepka cunomesvl: eciu

npU pagHOYCKOPEHHOM OBUNCEHUU

0e3 HauanbHOU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYEMHbIX Yuces, mo
coomeemcmeyoujue NPOMeHCymKu 6pemeHu
O0OUHAKOBDL.
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Omnpenenenne yCKOpEeHHs Tena

IIPU PAaBHOYCKOPEHHOM JIBUKEHHUU

110 HAKJIOHHOM TUIOCKOCTH.

N3mepenue nepuoaa 1 4acTOThl 0OpaleHHsI
TeJNa M0 OKPY>KHOCTH.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO
JBUYKEHUS Te€Jla M0 OKPY’KHOCTH.

Pemenue 3a1ay Ha onpeesieHne
KMHEMATUYECKUX XapaKTEPUCTUK
MEXaHUYECKOTO JIBH)KEHUS PA3JIMYHBIX BHJIOB.
Pacno3naBanue u npuOIMKEHHOE ONTUCAHUE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO JIBMKEHUS
B PUPOJIE U TEXHUKE (HAa MpUMepax CBOOOIHO
najarolux Tell, IBMKEHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U Jp.)

1.2

B3aumonelictBue Ten

20

[Iepseb1it 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.
Tperuit 3akoH HproToHa.
[IpuHuMn cynepno3uuuun
CHIL

Cuna ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHUS CKOJIBKEHUS, CUJIa
TPEHUS TOKOS, IPYTUE BUJIbI
TPEHUSL.

Cuna TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHUS.

Habmronerue u 00CyXJICHHE OIBITOB

C IBMDKCHUEM TeJjla IMPYU YMEHBIIIEHUH BIIUSHUS
JPYTHUX TeJ, IPEMATCTBYIOMINX JIBHYKCHUIO.
Amnanm3 Texcrta ['anuies ¢ onmucaHueM
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIIHH;
BBITIOJTHCHHE 33JITaHUH 110 TEKCTY (CMBICTIOBOE
YTEHUE).

OOcyXaeHne BO3MOKHOCTH BBITIOJTHCHHUS
3aKOHA WHEPIIMH B PA3IMYHBIX CHCTEMax
OTCYETA.

HaOmronenue u 06Cykx/1eHre MEXaHUYECKUX

50



denepanbHas paboyas nporpamma | dusuka. 7—9 kimaccel (0a30BbIi YPOBEHB)

YckopeHnne cBOOOTHOTO
najieHus. JIBuKeHue riaHeT
Bokpyr Connua. IlepBas
KOCMHUYECKast CKOPOCTb.
HeBecomocTs 1 ieperpy3ku.
PaBHOBeCHE MaTtepuanbHOU
TOYKH. AGCOITIOTHO TBEPIOE
Tesio. PaBHOBecue TBEPAOTO
TeJa C 3aKPEMIEHHON OChIO
BpaiieHuss. MOMEHT CHIIBL.
LenTp 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.

HaOnronenue u/unu npoBeieHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD YCKOPEHUS
TeJIa OT MPUJIOKEHHON K HEMY CHJIBI M1 MaCChl
Tena.

AHanu3 1 o0ObsICHEHHE SIBJICHUN

C UCII0JIb30BaHMEM BTOPOTO 3aKkOoHAa HproTOHA.
Pewenue 3aa4 ¢ uCroiab30BaHUEM BTOPOTO
3akoHa Hpl0TOHA M npaBuWiIa CI0KEHUS CHJL.
Ornpenenenune )KECTKOCTHA NPYKUHBI.

AHanu3 cuTyanui, B KOTOPBIX Ha0JII01at0TCs
yrnpyrue negopManuu, u uxX o0ObsICHEHUE

C HCTOJIb30BaHUEM 3aKkoHa [ 'yka.

Pemienue 3aga4 ¢ HCNOJIB30BAHUEM 3aKOHA
I'yka.

HccnenoBanue 3aBUCUMOCTU CUIIBI TPEHUS

CKOJIBXKCHHSA OT CUJIBI HOPMAJIbHOI'O JaBJICHHUS.

OO6cyxxneHue pe3yIbTaToB UCCIEIOBAHMS.
Omnpenenenue kodpuimeHTa TpeHUs
CKOJILKCHUSI.

H3mepenue cuibl TPEHUS TOKOSI.
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Pemenue 3a1a4 ¢ ucrosnb3oBanueM GopmMyIibl
JUTSL CUJTBI TPEHUSI CKOJIbKEHUS.

AHanu3 IBUKEHHS TEJ TOIBKO MO IEHCTBUEM
CUJIBI TSIKECTH — CBOOOIHOTO MaJCHUSI.
OOBsicHEHUE HE3aBUCUMOCTH YCKOPCHHUSI
CBOOOIHOTO MaJICHUS OT MACChI Tela.

O1ieHKa BETMYUHBI CHJIBI TATOTCHMUS,
JNEUCTBYIOIIEH MEXKY IBYMsI TEIaMu

(mJ1g pa3HBIX Macc).

AHanu3 IBUKEHUSI HEOECHBIX Tell

MO/ ICICTBUEM CHJIbI TATOTEHUS

(c ucroap30BaHUEM JIOTIOTHUTEIBHBIX
HMCTOYHUKOB MH(GOPMAIIHHN).

Pemienue 3a1a4 ¢ UCOJIb30BAHUEM 3aKOHA
BCEMHPHOTO TATOTEHUS U (DOPMYJIBI

JUISL pacy€Ta CUJIbI TSHKECTH.

AHaJIN3 OPUTHHAIBHOTO TEKCTA,
ONMCHIBAOIIETO MPOSIBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUSI; BHIMOJHEHUE 3a/IaHUI
10 TEKCTY (CMBICIIOBOE UYTEHUE).

Hab6nronenue u o0CyX1eHUE OMBITOB

110 U3MEHEHUIO Beca Teja P YCKOPEHHOM
JIBUKCHUH.

AHan3 ycia0BUi BO3HUKHOBEHHSI HEBECOMOCTH
U TIePErpy3KH.

Peuienue 3aa4 Ha onpezieieHUE Beca Tela

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cui, AEMCTBYIOIINX Ha TENO,
MOKOSIIIIEECs] Ha OTIOPE.
OrnpeneneHue IeHTpa TSHKECTH Pa3IUYHBIX Tell

1.3.

3aKOHBI COXpPaHCHHUA

10

Nmnynbc Tena. U3menenue
UMITyJIbCa. VIMITYIbC CHIIBL.
3aKOH COXpaHEHUs
uMITyJbca. PeaktuBHoe
JIBUKEHUE.

Mexanuueckas pabota u
MOIIHOCTh. PaboTa cui
TSYKECTH, YIIPYTOCTH,
TpeHus. CBsI3b JHEPTUU U
paboTsl. [ToTeHnmanpHas
SHEprus Teja, HOJHITOro
HaJl TOBEPXHOCTHIO 3€MJIH.
[TorenunanbHas 3HEPTUs
CKATOMN NPYKUHBI.
Kunernueckas sneprus.
Teopema 0 KHHETHUYECKOMN
SHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKON IHEPIUU

HaoOmronenue u o0cyx aeHHEe ONBITOB,
JEMOHCTPUPYIOLIUX [Tepeavy UMITyJIbCa

IIPU B3aUMOJICHCTBUY TEJ, 3aKOH COXPAaHECHHUSI
HMMITYJIbCa MPU a0COTIOTHO YIIPYTOM U
HEYNPYroM B3aUMOJEICTBUU TEN.

AHaIN3 CUTyallMi B OKPYKAIOLIEH KU3HU

C UCIIOJIb30BAaHUEM 3aKOHA COXPAHEHUS
HMITYJIbCA.

Pacnio3HaBaHue SIBJIE€HUS pEaKTUBHOTO
JIBI)KCHUS B PUPOJIE U TEXHUKE.
[IpuMeHeHuE 3aKOHA COXPAHEHUS] UMITYJIbCa
JUUIs pacu€Ta pe3yJabTaTOB B3aUMOJACHCTBUSA TEI
(Ha mpuMepax HEeyIpyroro B3anuMoIeHCTBUSI,
YIOPYTroro HEHTPAIBHOTO B3aUMOJEHCTBUS IBYX
OJIMHAKOBBIX TEJ, OJJHO U3 KOTOPBIX
HETIOABUKHO).

Pemienne 3aa4 ¢ NCHOJIb30BAHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Onpenenenne pabOThI CUITBI YIIPYTOCTH

pHU MOABEME TPy3a C UCIIOJIb30BaHUEM
HEIOABMYKHOTO ¥ TIOJIBMYKHOTO OJIOKOB.
N3mepenune MOIHOCTH.

N3mepenne noTeHIMaabHON YHEPTUM YIIPYTO
ne(OpPMUPOBAHHOMN MPYKUHBI.
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W3mepeHne KNHETUYECKOM SJHEPTUH TeNa

110 JJIMHE TOPMO3HOTO ITyTH.
DKCNEepUMEHTAIIBHOE CPABHEHNE U3MEHEHUS
MOTECHIMAIBHOW U KHHETUYECKOUN SHEPTHIM Tela
IIPU JBVKEHHUH 110 HAKJIOHHOW IIOCKOCTH.
DKcnepuMeHTAIbHAS IPOBEPKA 3aKOHA
COXPAaHEHUS MEXaHUUYECKON YHEPTUU

pu CBOOOAHOM MaJCHUMU.

IIpuMeHenne 3aK0Ha COXpaHEHUs
MEXaHMYECKON SHEPTUU IS pacuéra

MOTEHINAJIbHON U KHHETUYECKOW SHEPTUM Tea.

Pemenue 3a4a4 C UCIIOJIb30BAHUEM 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
KOJIeOaHMii: mepuos,
4acToTa, aMIUTUTY/Ia.
Marematnyeckuii 1
PY>KUHHBIN MAasSTHUKH.
[IpeBparmienue sHeprun
pHu KoJjebaTeIbHOM
JIBUKCHUH.

3aryxaronue KojaeoaHus.
Brinyxxaennbie koneOaHusl.
Pe3onanc

Ha0mronenne xonedanuii o JeMCTBUEM CHIT
TSDKECTH M YIIPYTOCTH M OOHApYKEHHUE
MOoA0OHBIX KOJIEOAHUH B OKPY>KAIOIIEM MUPE.
AHanu3 KojaebaHuil rpy3a Ha HUTU U

Ha npykuHe. OnpeaeieHne 9acTOThI
KOJICOaHHMI MaTEMaTHIECKOTO U TIPYKUHHOTO
MasITHUKOB.

HaoOmronenne u 00bsiCHEHUE SIBIIEHUS
pe30HaHca.

UccnenoBanue 3aBUCUMOCTH Ieproaa
KOJIeOaHMI TTOIBEIIIEHHOTO K HUTH TPy3a

OT JUIMHBI HUTH.

54



denepanbHas padbouas nmporpamma | @usuka. 7—9 kiacchl (0a30BbIi YPOBEHB)

[TpoBepka HE3aBUCUMOCTH MEpHOIa KOJIeOaHHA
rpy3a, MOABEIIEHHOTO K JICHTE, OT MaCChI Ipy3a.
HaOnronenue u o0CykIeHUE OMBITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTbH ITEPUOIa
KOJIeOaHMI MPYKHHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpumMeHeHrne MaTeMaTUYECKOTO U MPYKUHHOTO
MasTHUKOB B KQUECTBE MOJICIICH JIJIsT ONTMCAHUS
KOJICOaHMI B OKpYKaIOIEeM MHUPE.

Pemenue 3ama4, CBSI3aHHBIX C BBIYUCICHUEM
WJIM OIIEHKOM Y4acTOTHI (TIepro/ia) KojaeOaHui
Hszmepenue yckopenusi c60600H020 nadenust

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHnyecKre BOJIHBI.
CBoiicTBa MEXaHUYECKHUX
BOJIH. [IpoonbHbIE U
nonepevyHsie BOIHBIL. J[JinHa
BOJIHBI U1 CKOPOCTH €€
pacnpoCTpaHeHHUS.
MexaHnuyecKkre BOJIHbI

B TBEPAOM TeEJIe,
CEICMUYECKHE BOJIHBI.
3ByK. [']poMKOCTB 3ByKa 1
BbICOTa TOHA. OTpa)keHue
3Byka. MH(pa3Byk u

yIBTPa3BYK

OOHapyXeHUE U aHAJTN3 BOJTHOBBIX SIBJICHHM
B OKPY’KafOIIEeM MHpE.

HabGnronenue pacnpocTpaHeHus TPOI0TbHBIX
Y TIOTIEPEYHBIX BOJIH (Ha MOJCIIN) U
oOHapy>KeHHE aHAIOTMYHBIX BUIOB BOJTH

B MIPUPO/IE (3BYK, BOJHBI HA BOJIE).
Brraucnenve qJIMHBI BOJHBI U CKOPOCTH
pacnpoCTpaHEHUs 3BYKOBBIX BOJIH.
DKCIepUMEHTAIBHOE OTPECIICHUE TPaHHI]
YaCTOTHI CIIBIIITUMBIX 3BYKOBBIX KOJICOaHMUIA.
HaOmroieHne 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHCJIC, C UCITOIH30BaHUEM
MY3bIKaJTbHBIX UTHCTPYMEHTOB).
Hab6nronenue u o0bsICHEHUE SIBICHUS
aKyCTHYECKOTO pEe30HaHCA.
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AHan3 OpUrHHAIEHOTO TEKCTA, TOCBSIIEHHOTO
MCTIOJIb30BaHUIO 3BYKa (WJIH YIIbTPa3BYKa)

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 AJICKTPOMAIrHUTHLIC BOJIHbBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMarHuTHOE MOJIE. [TocTpoenue paccyxaeHHii, 000CHOBBIBAIOIINX
10JIE U DNEKTPOMAarHUTHBIC BOJIHBL. | B3aUMOCBSI3b AJIEKTPUUYECKOTO U MAarHUTHOT'O
AJIIEKTPOMAarHUTHbHIE CaoiicTBa TTOJIEM.

BOJIHBI 3JEKTPOMArHUTHBIX BOJIH. OKCHepUMEHTAIBHOE U3yYEHUE CBOWCTB
[IIxaa 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIIE
BOJIH. Mcnionbs3oBanue C IOMOIIIbI0 MOOUIILHOTO TeNieoHa).
3IEKTPOMArHUTHBIX BOJIH AHanu3 peHTT€eHOBCKUX CHUMKOB
JUISI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3ma.
DNEKTPOMAarHuTHAs MPUPOJA | AHAJIHM3 TEKCTOB, OMMCHIBAIOIINX MPOSIBICHMUS
ceera. CKOpOCTh CBeETa. AJIIEKTPOMATrHUTHOTO U3yYEHHUs B IPUPOJIE:
BonHoBEBIE CBOIICTBA CBETa ’KUBBIE OPTaHU3MBbI, U3Ty4YEHUs HEOECHBIX TEJ
(cMBICTIOBOE UTEHUE).
Pacnio3HaBaHue u aHaJIN3 Pa3IMYHbIX
MPUMEHEHUH 3IeKTPOMATrHUTHBIX BOJIH
B TEXHUKE.
N3y4eHne BOJIHOBBIX CBOMCTB CBETA.
Pemenue 3anay ¢ ucnosib3oBanueM Gopmyi
JUTS1 CKOPOCTH 3JI€KTPOMATHUTHBIX BOJIH, IJTUHBI
BOJIHBI M YACTOTHI CBETA
Wroro o pazaeny 6
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Pa3znen 4. CBeToBbBIC ABJICHUSA

4.1

3aKOHBI
pacrpocTpaHeHUs
CBETa

JIyueBast MOJIEIIb CBETA.
HUctounuku cera.
[IpsiMmonuHEHOE
pacrpoCTpaHEHUE CBETA.
3armenus Connua u JIyHsI.
Otpaxenue cera. [Lnockoe
3epKajo. 3aKOH OTPAXKEHUs
CBeTA.

[Ipenomiienue cBera. 3aKOH
npenomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPaXKEHUE
ceeta. Mcnonb3oBaHue
MOJITHOTO BHYTPEHHETO
OTPAKEHUS B ONTUYECKUX
CBETOBOAAX

Hab6nroaeHue ompITOB, IEMOHCTPUPYIOMINX
SIBJICHHE MPSIMOJTMHEHHOTO PacpOCTPaHCHUS
cBeTa (BOBHUKHOBCHHUE TCHH M ITOJYTCHH),

U X UHTEPIIPETAIHS C UCTIOJIb30BaHUEM
MOHSATHUS CBETOBOTO JTy4a.

OOBsiCHEHUE U MOJICTTUPOBAHUE COTHEUHOTO H
JYHHOTO 3aTMEHHUM.

HccnenoBaHue 3aBUCMMOCTH YTJIa OTPAXKCHUS
CBETOBOTI'0 JIy4a OT yIJia MaJcHUSI.

N3ydeHnne cBOMCTB H300payKCHHS B TIJIOCKOM
3epKale.

Hab6monenne n 00bsICHEHHE ONIBLITOB

10 TIOJTYICHHIO N300paKEHNU B BOTHYTOM U
BBIITYKJIOM 3epKajiax. HaOmronenue u
0OBSICHEHHE OTBITOB IO MPEJTIOMJICHHIO CBETA
Ha IpaHUIle Pa3IMYHBIX CPEJl, B TOM YHCIIC
OTIBITOB C TIOJTHBIM BHYTPCHHUM OTPKCHHUEM.
HccnenoBanue 3aBUCUMOCTH yTJa
MPEJIOMJICHUS OT YIJIa TaJICHUSI CBETOBOTO JTy4a
Ha TPaHUIIC «BO3TyX—CTEKIION.
Pacrnio3zHaBanue sIBICHUN OTPAXKEHUS U
MIPEIIOMJICHUS CBETA B TIOBCETHCBHOM JKU3HH.
Amnanus 1 00bsICHEHHE SIBJIEHUS OIITHYECKOTO
MHpaxa.

Pertenue 3a7a4 ¢ UCIOJIH30BaHHEM 3aKOHOB
OTpaXEHUS U MPEJIOMJICHHUS CBETa
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4.2 | JIuH3bI U ONTUYECKHE 6 JIunza. Xon nydeit B muH3e. | [lonydeHne n300pakeHUl ¢ TOMOIIIBIO
IPUOOPHI Onrtuueckas cuctema coOuparoie u paccenBaroniei JIMH3.
doroanmapara, Mukpockona | Onpenenerre GOKyCHOTO PACCTOSHUS U
u Teneckomna. ['na3 kak ONTUYECKOU CUJIbI COOMPAIOIICH JTUH3HI.
ONTUYECKAs CUCTEMA. AHanu3 yCTpOWCTBA U IPUHLINIIA ACHCTBUS
brnuzopykocTs u HEKOTOPBIX ONTUYECKUX MPUOOPOB:
JAJIbHO30PKOCTh doToamnmapara, MUKPOCKOTIA, TEIECKOIIA.
N3yueHnue Mo/ienu riia3a Kak ONTHYECKON
CUCTEMbI. AHAIN3 SIBJICHUN OJIM30PYKOCTH
U JATBHO30PKOCTH, TIPUHITAIIA JICHCTBHUS
OYKOB
4.3 | Paznoxenue 6enoro 3 Paznoxenue Genoro cBera Hab6mronenue pasziosxeHnus 6e510ro cBeTa
CBETa B CIICKTP B criekTp. OnbiTel HprOTOHA. | B CHIEKTD.
CioxxeHue CreKTpaibHbIX Habmronenne n 00bICHEHHUE OIBITOB
uBeToB. Jlucnepcust ceeTa 0 MOJIYYEHHIO OEJIOT0 CBETA MPH CI0KEHHUH
CBETA Pa3HBIX 1IBETOB.
[IpoBeneHue u 00bSICHEHNE OTIBITOB
10 BOCIIPUSITUIO 1[BETA TPEIMETOB IIPH HX
HaOJII0JICHUH Yepe3 LIBETOBBIE (PUITHTPHI
(LIBETHBIE OYKH)
Wroro o pazaeny 15
Pa3nen 5. KBanroBble iBJ1eHUA
5.1 | Ucnyckanue u 4 Omnertel Pesepdopaa u OO6cyxnenue 1ienu onbIToB Pesepdopaa

IIOTJIOICHUEC CBETAa
aTOMOM

IJ1aHeTapHasa MOACJIb aTOMaA.

Monaens atoma bopa.
Hcenyckanne u noriomenne

I10 UCCIICAOBAHNIO aTOMOB, BBIJIBUXKCHHEC
T'HIIOTC3 O BO3BMOJKHBIX PC3YJIbTATaX OIIbITOB
B 3aBUCUMOCTH OT IMPEAIOJIaracMoro CTpoCHuA
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cBeTa atToMoM. KBaHTHI.
JluHenyaTpie CIIEKTPBI

aTOMOB, (OPMYIIMPOBAHKE BHIBOJOB

U3 PE3yJbTaTOB OIIBITOB.

OO6cy:x1eHne TPOTUBOPEUHIA IIJIaHETAPHOU
MOJEJIA aTOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cranmoHapHbIX OpOUTaxX 3JIEKTPOHOB.
Habnronenue CrulonHbIX U JIMHEWYaThIX
CIIEKTPOB U3JIy4YE€HUS PA3JIUYHBIX BEIICCTB.
OOBbscCHEHNE TUHENYAThIX CIIEKTPOB U3ITY4YECHUS

5.2

CrpoeHne aTOMHOTO
saapa

PannoaktuBHOCTH. Anb(ha-,
OeTa- 1 raMMa-u3Ty4YEHUs.
CtpoeHue aTOMHOTO 41pa.
Hyknonnast moaenp
aTOMHOTrO sizipa. M30Tomsl.
PagnoaxkTuBHBIE
npespamenus. llepuon
MoJIypaciajia aTOMHBIX SI7IEp

OO6cyxKaeHue BO3MOKHBIX THIIOTE3 O MOJCIIAX
CTPOEHHUS SAIpa.

Ornpenenenue cocrasa sAep 10 3aJaHHBIM
MACCOBBIM H 3apsI0BbIM YUCIIAM U

T10 MOJIOKEHUIO B IEPUOJIMYECKON CUCTEME
DJIEMEHTOB.

AHanu3 U3MEHEHUS COCTaBa SApa U €ro
MOJIOKEHHUSI B TIEPUOJIMYECKON CUCTEME

MIPY 0-PaIMOAKTUBHOCTH.

HccnenoBanue TpeKOB 0-4aCTUIL] IO TOTOBBIM
dboTtorpadusim.

OO0HapyxeHue u n3MepeHne paaruarmoHHOTO
(¢ oHa ¢ MOMONIBIO JO3UMETPA, OLIEHKA €T0
VHTEHCUBHOCTH.

AHanu3 OMOJOTUYECKUX U3MEHEHUH,
MPOUCXOIAIINX MO IEUCTBUEM
PaIHOAKTUBHBIX U3JIyUYCHUH.
Hcnonb3oBaHuEe paiOaKTUBHBIX U3ITyYECHHI
B MEJIULINHE
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5.3 | Snepubie peakuuu 7 Anepnsbie peakuuu. 3akoHbl | Pemienue 3aga4 ¢ HCHOJIb30BAHUEM 3aKOHOB
COXpPaHEHMS 3apsAI0BOTO U COXPaHEHHS MAaCCOBBIX U 3aPSIOBBIX YHCEN
MacCOBOI0 YHCEJl. DHEPTUS | HA OMpeJIelIeHHe Pe3yIbTaToOB SICPHBIX
CBSI3M aTOMHBIX si7iep. CBsA3b | peakiuii; aHaIu3 BOZMOKHOCTH WU
Macchl ¥ dHepruu. Peakuuu | HEBO3MOXKHOCTH SIICPHOU PEAKITHH.
CUHTE3a U JCIICHUS SIEP. OueHka PHEPruu CBA3M AJIEP C UCIOJIb30BAHUEM
Hcrounuku sHeprun ConHua | popmyssl DUHINITEHHA.
1 3BE31. S nepHas OO0cy:x/1eHnE MEePCIEKTUB UCIIOIb30BaHUs
sHepreTuka. Jlencreus YIIPaBIIEMOI0 TEPMOSACPHOTO CUHTE3A.
PaZIMOAKTUBHBIX U3IYYCHUH | OOCYKACHHE MPEUMYIIECTB U YKOJIOTHUCCKHIX
Ha KVBBIE OPTAHU3MBI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPreTUKON

Hroro no pasaery 17

IHoBTOpHUTEJIHbHO-0000 AN MOTYJIb

[ToBTOpEHUE 1 9 Cucremaruzanus u BrinonHenne yueOHbIX 3a1aHu, TPEOYIOITUX

00001IeHNEe
COJIepKaHUs Kypca
bu3uky 3a 7-9 KIIaccel

0000111eH1Ee TPETMETHOTO
COJIEpKaHus U OIbITa
NesITebHOCTH,
IpPHOOPETEHHOTO

IpU U3YYEHUU BCETO Kypca
(U3UKHN OCHOBHOT'O 00IIIETO
o0pa3oBaHHs.

IToaroroBka Kk OCHOBHOMY
roCyJ1apCTBEHHOMY
AK3aMeHy 1o (pusmke

11 00y4aronmxcs,
BBIOPABIIMX 3TOT Y4€OHBI
peaMeT

JEMOHCTPALIMA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIMX €CTECTBEHHOHAYYHYIO
I'PaMOTHOCTb:

— MIPUMEHEHUS MTOJIyYEHHBIX 3HaHUN

JUTSl HAYYHOTO OOBsICHEHUS (PU3UUECKUX
SIBJICHUM B OKPY>KAIOLLEW IPUPOJIE,

B [TOBCETHEBHOM KM3HU U BBISIBJICHUS
(bu3MYECKUX OCHOB psifia COBPEMEHHBIX
TEXHOJIOTHU;

— MIPUMEHEHUST OCBOEHHBIX
HKCIIEPUMEHTAJIbHBIX YMEHUN

JUISL UICCIIEIOBAHUS (PU3NYECKUX SIBICHUH,
B TOM YHCJIE JJIs IPOBEPKU TUIIOTE3
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Y BBISIBJICHHS 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 3a/1a4, B TOM YUCIIE
Mpe/INoJIararolinX UCIOIb30BaHue (PU3MUECKUX
MojieJield 1 OCHOBaHHBIX Ha COJEP KaHUU
pa3IMYHBIX Pa3/ieNoB Kypca PU3UKH.
BerlonHeHye 1 3a1uTa rpynnoBbIX WK
WHIMBUyAJIBHBIX IIPOEKTOB, CBA3AHHBIX

C CoJIep KaHHEM Kypca (pU3uKH

Htoro mo pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOTPAMME
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