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®denepanbHas paboyas mporpamma 1o yuyeoHomy npeamery «Dusznkay (0a30BbIit
ypoBeHb) (mpeameTHas o0nacTh «EcTecTBeHHO-HAaydHBIC TIPEAMETH»)  (manee
COOTBETCTBEHHO — IIporpamma 1o (pusuke, Pu3nka) BKIOYACT TOSICHUTEIHHYIO 3aIHCKY,
coJiepkaHue 00y4eHHUsl, IJIaHUPYyEMbIE€ PE3yJIbTaThl OCBOEHUS MPOrpPaMMBbl IO (PU3UKE,
TEMaTHUYECKOE MJIAaHUPOBAHUE, NepeueHb (KoaAu(UKaTOp) pacrpeaeneHHbIX 10 KilaccaM
IPOBEPSIEMBIX TPEOOBAaHUN K pe3yjibTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON
IpOrpaMMbl OCHOBHOI'O OOIIEro oOpa3oBaHMsI U 3JIEMEHTOB COJIEp)KaHUs MO (PU3UKE,
nepedyeHb (Koau(puKaTop) NpPOBEPSAEMbIX TpeOOBaHUN K pe3ysibTaTaM OCBOEHUS
OCHOBHO# 00pa3oBaTeIbHON IPOrpaMMbl OCHOBHOTO 00IIIeT0 00pa30BaHUs U AJIEMEHTOB
coJiepKaHus 1o (pusmKe.

INOACHUTEJIbBHASA 3AIINCKA

[IporpamMma mo ¢Qu3uke Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUs COCTAaBJICHA
Ha OCHOBE MOJOXKEHUH M TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YPOBHE
OCHOBHOMW 00pa3zoBaTesbHON mporpaMmsbl, npenacraBieHHbix B @I'OC OO0, a Takxke
¢ yueTroM (penepanbHO paboueii mporpaMMbl BOCIIUTAHUS M KOHIEIIIUHU MPENOoIaBaHus
yuebHoro npeaMera «Puznkay.

Copmepxxanne mporpamMmbl MO  (U3MKE HANpaBlIeHO HAa  (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW IPAMOTHOCTH OOYYaIOIIMXCA U OpraHU3alMI0 U3ydYeHHs] (PU3UKU
Ha JIeATEeIbHOCTHOW OocHOBe. B mporpamme mo (pU3MKe YUYWTHIBAIOTCS BO3MOKHOCTH
yaeOHOro mpemmera B peanusamuu TpeOoBanmii PI'OC OOO K MmIaHUPYEMBIM
JUYHOCTHBIM M METaIllpeIMETHBIM pe3ysibTaTaM OOyuYeHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3M €CTECTBEHHO-HAYUHBIX YYE€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETO
00pa3zoBaHHsL.

[IporpaMma 1o (u3HKe yCTaHABIMBAET paclpenesieHHe Y4YeOHOro marepuana
no rojaM oOydeHMs (IO Kjaccam), MpeajaraeT MPUMEPHYIO IOCIEA0BaTEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHS IPEIMETHOIO COJIEpXKAHUSA U ydeTe
BO3PACTHBIX OCOOCHHOCTEN 00yUarOLINXCS.

[IporpamMma mo ¢usuke pazpaboTaHa C IENbIO OKa3aHUS METOAMYECKON MOMOIIH
YYHUTEIIO B CO3IaHUH padoUeii TpOrpaMMBbI 10 Y4eOHOMY TTPEAMETY.

®duszuka SBISETCI CHUCTEMOOOPA3YIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUE€OHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUM,
U3y4aeMbIX XHMHEH, Ouosiorueii, actpoHoMue u (usuveckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAyYHYIO KapTHHY MHpa, MPEIOCTaBIseT HaumOoJiee SICHbIE
oOpa3ipl NPUMEHEHHUs] HAyYHOI'O METO/a IO3HAHUS, TO €CTh CHOoco0a MOJIy4eHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

Ongna w3 TWAaBHBIX 3adad (uU3HUECKoro oOpa3oBaHHMS B CTPYKType OOIIero
00pa3oBaHUs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHOM 'PAMOTHOCTH U MHTEpECa
K HayKe y OOy4Yarommxcs.
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N3yuenue gusuku Ha 6a30BOM ypOBHE IpPEAINOiaraeT OBJIAJICHUE CICTYIONIMMU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAYIHYIO TPAaMOTHOCTD:

HAyYHO OOBSICHSATH SBJICHUS,

OIICHUBATh U TOHUMATh OCOOCHHOCTHU HAYyYHOT'O UCCIIEOBaAHUS;

WHTEPIPETUPOBATh,  JaHHBIC W  HWCIOJB30BaTh  HAy4YHBIE  JIOKA3aTElLCTBA
JUTSI TIOJTYYEHUS BEIBOJIOBY.

[enu n3yyeHus GU3NKU Ha YPOBHE OCHOBHOTO 00111er0 00pa30BaHUsI ONPEIEICHbBI
B KOHIENIMU TMpernojaBaHusi ydeOHoro mnpeamera «Duszmka» B 00pa3zoBaTEIbHBIX
OpraHu3anusax Poccutickon denepanuu, peATU3YIOIIUX OCHOBHBIE
00111e00pa3oBaTebHbIE TPOTPAMMBI.

Lenu usyuenus Gu3MKu:

MpUOOpETEHUE WHTEpPeca M CTPEMJICHUS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHIO
TPUPOIBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUECKUX CITOCOOHOCTEH;

pa3BUTHE TMPEIACTABICHUNH O HAyYHOM METOJAC IIO3HAHUS | (POpMHUpPOBAHUE
HCCJIeI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yjabTaTa H3yYCHHUS OCHOB
CTpOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE TPEJACTABICHUNH O pPOIU (OU3UKH I8  Pa3BUTHUS  JPYTUX
CCTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTH;

pa3BUTHE MPEJCTABICHUNH O BO3MOXHBIX cdepax Oyayuier npodeccrnoHanbHON
NeSITeIbHOCTH, CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JajJbHEHIIIEMY O00YyYEHHUIO B 3TOM
HaIPaBJICHUU.

JlocTikeHre 3TUX Lieliel mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIIETO
00pa3oBaHMs 00ECIICYMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

npuoOpeTeHNEe 3HAHUK O JWCKPETHOM CTPOCHHHM BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

MpUOOpETEHUE YMEHWUW OIWCHIBaTh H  OOBACHATh (DU3WUYCCKUE SIBICHUS
C UCIOJIb30BaHUEM TOJTyYCHHBIX 3HAHU;

OCBOCHHE METOJIOB PEIICHUS MPOCTEHINX PACUCTHBIX 3aJad C WCIOJIb30BAaHUEM
bu3HYEeCKUX MOJIENIEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHMM HaOMI0IaTh TPUPOIHBIC SBICHUS W BBIIOJHITH OIBITHI,
nabopaTopHble pabOTBl W JKCIIEPUMEHTAJIbHBIC WCCICIOBAHUS C HCITOJIB30BAHUEM
HU3MEPUTETHHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHPOpMANHEH (PU3NIECKOTO COMep KaHus, BKITIOUYas
uHOOPMAITUI0O O COBPEMEHHBIX JOCTIKCHUSX (U3UKHA, aHAIW3 € KPUTHYECKOE
OIICHHBaHNE WH(OPMAIINH;

3HAKOMCTBO €O cdepamMu MpOoPECCHOHATBHONW JIESITCIBHOCTH, CBSI3aHHBIMU
¢ (U3MKOH, W COBPEMEHHBIMH TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTIKEHUSIX
(U3HYECKON HAyKH.

OOmiee uyMciIO YacoB, PEKOMEHIOBAHHBIX M W3ydeHUs (U3NKH HAa 0a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJien0), B 8 kiacce — 68 yacos
(2 yaca B Henemo), B 9 kimacce — 102 4Jaca (3 yaca B HEJIEIIO).
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[IpennaraemMslii B mporpamme 1o Gpu3uke nepeyeHsb JadopaTopHbIX padOT U OIBITOB
SBIIICTCS PEKOMEH/IaTEIbHBIM, YUYUTEINb JIETAaeT BHIOOP MPHU MPOBEICHUH JTa00PaTOPHBIX
paboT M OMBITOB C YYETOM WHIUBUAYaJIbHBIX OCOOCHHOCTEH OOYYaroImuXcCs, CIUCKa

IKCIIEPUMEHTAJIBHBIX 3a/IaHUM, MPEeAIaraeMblX B paMKax OCHOBHOTO T'OCYAapCTBEHHOTO
JK3aMeHa Mo (PU3HUKE.



®denepanpHas padouas nporpamma | Pusuka. 7-9 kiaccel (6a30BbI YPOBEHB)

COILEPXAHUE OBYYEHUSA
7 KIIACC
du3uKa u ee poJib B NO3HAHNH OKPYKAIOIIEro MUpa
®usznka — Hayka o0 mnpupoae. SABimeHus npupoabl. Duznueckue SBICHUS:

MEXaHUYECKHUE, TEMJIOBBIE, JJIEKTPUUECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusnueckre BennunHbl. M3mepenne ¢pusndeckux BennunH. Ousznyeckue mpruOopsl.
[TorpemHocTs n3mMepeHni MexayHapoiHas CucTemMa €IMHHIL.

Kak ¢u3uka w©  Jpyrue  eCTECTBEHHbIE HAyKd  H3Y4aroT  IPHUPOY.
EctecTBeHHO-HAay4HBIN METOJ MO3HAHWS: HA0II0IEeHUE, TOCTAHOBKA HAYYHOTO BOTIPOCA,
BBI/IBJKEHUE TUIIOTE3, IKCIIEPUMEHT I10 IPOBEPKE TUIIOTE3, 00bICHEHNE HAOII0AaEMOT0
siBieHud. Onucanue puU3nuecKkux sSBICHUM C MOMOIIBIO MOJAENCH.

Jlemoncmpayuu
MexaHn4ecKkue, TeII0BbIC, AJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckue MpUOOPHI U MPOILIeIypa MPAMBIX H3MEPEHUN aHAJIOTOBBIM U ITU(PPOBHIM
npruOopom.

Jlabopamophvie pabomul u onvinol

Omnpenenexue eHbI AeISHUS IMIKaIbl K3MEPUTEIBHOT0 Tprbopa.

N3mepenue paccTostHUM.

H3mepenune o6beMa KUAKOCTH U TBEPAOTO Tea.

Omnpenenenre pa3MepoB MabIX TeIl.

N3mepenne TemmepaTypsl IpU MOMOIIU >KHAKOCTHOTO TEPMOMETpA U JaTurKa
TEMIIEPATYPHI.

[IpoBenenue uccie0BaHus MO MPOBEPKE TMIIOTE3BI: AIbHOCTH IMOJIETa IIapuKa,
MYIEHHOTO TOPU30HTAIBHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BHICOTA ITyCKa.

IlepBoHayaibHbIE CBeIeHUS O CTPOCHHH BelleCcTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepsbl. OIBIThL, JOKa3bIBAOIIUE
JTVCKPETHOE CTPOCHHE BEIIECTBA.

JIBrmxeHne yactull BeniecTBa. CBA3b CKOPOCTU JIBUKEHHUS YACTHUI] C TEMIIEPATYPON.
bpoyHnoBckoe aBmwkenue, nuddysusa. BzanmopaeiicTBue 4acTUIl BENIECTBA: MPUTHKEHHE
Y OTTAJIKMBAHUE.

ArperaTHbple COCTOSIHHS BEILIECTBA: CTPOEHUE TIa30B, XUAKOCTEM M TBEPHABIX
(KpUCTAIIIMYECKUX) Tel. B3auMoCBs3b MEXIy CBOMCTBAMU BEIIECTB B Pa3HbIX
arperaTHpIX COCTOSIHUSIX UM HUX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu

Habmronenune 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue nuddysun.

HaGmonenve sBieHU, OOBSCHSIONIMXCS TPUTSKECHUEM WA OTTAJIKHMBAaHUEM
YaCTHII BEIICCTBA.
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Jlabopamophwvie pabomul u onvinol
Ornenka quameTpa aToMa METOZI0M PSiIoB (C UCTonb30BaHueM (oTtorpaduii).
OnbITHI 1O HAOJIO/IEHUIO TETIOBOTO PACIIMPEHUS Ta30B.
OnbITh IO OOHAPYKEHUIO IEUCTBUS CHIT MOJICKYJISIPHOTO MPUTSHKEHHUS.

JIBuakeHre M B3aUMO/IeiCTBHE TeJl
Mexanunueckoe ABWkeHUEe. PaBHOMEpHOE U HEpaBHOMEPHOE ABMKeHUE. CKOPOCTb.
Cpennsig CKOpOCTh PU HEPABHOMEPHOM JIBUKEHUU. PacueT myTu 1 BpEMEHU JIBUKCHHUSI.
SBreHue nHEpIMU. 3aKOH MHEPpLIMU. B3anmoaelcTBrE TN Kak TPUYMHA U3MEHCHUS
CKOPOCTH JBWXKEHHS Teyl. Macca Kak Mepa MHEpTHOCTH Tena. [ImoTHOCTh BemecTna.
CBs13b IVIOTHOCTHU C KOJTUYECTBOM MOJIEKYJ B €IMHUIIE 00beMa BEIIECTRA.

Cuita Kak XapakTepucTuKa B3auMoAeucTBhs Ten. Cuina ynpyrocta u 3akoH I'yka.
N3MepeHue cuiibl ¢ TOMOIIBI0 TIMHAMOMETpa. SIBJICHUE TATOTEHUS U cujia TskecTr. Cuia
TSOKECTH Ha Apyrux mianerax. Bec tena. HeBecomocTs. CnoxkeHne cui, HanpaBiICHHBIX
no oxHoud npsMou. PaBHoperctByromas cwi. Cuna TpeHus. TpeHHE CKOIbXKECHUS
Y TPEHUE MOKOs. TpeHue B IPUPOJIE U TEXHUKE.

Jlemoncmpayuu
Habutoienne MexaHn4eckoro JBUKEHHS Teja.
N3mepenne CKOpoCTH MPSMOJIMHEWHOTO JBUKECHHUS.
Habutoienue siBjeHUsI HHEPIUH.
Habutoienne n3aMeHeHrs CKOpOCTH IIPU B3aUMOIEUCTBUH TETI.
CpaBHeHHE Macc 110 B3aUMOJICUCTBHIO TE.
CiioxeHune cui, HapaBIEHHBIX 110 OJTHON MPSIMOM.

Jlabopamophvie pabomwl u onvimol

OrnpeneneHre CKOPOCTH PABHOMEPHOIO IBUKEHUS (IIapuKa B )KUIKOCTU, MOJIETH
IIEKTPUUECKOTO aBTOMOOMIIS M TaK Jaliee).

OmnpeneneHre cpeTHEN CKOPOCTH CKOJIbKEHHSI OpyCcKa WM IapuKa M0 HAKJIOHHOU
IJIOCKOCTH.

Ornpenenenre mIOTHOCTH TBEPIOTO TeEa.

OnBITHI, AEMOHCTPUPYIOIIHE 3aBUCUMOCTh PacTsKEHUs (AedopMaIiin) MpyKUHbBI
OT MPUJIOKEHHOMN CHUJIBI.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHHSI CKOJIBKEHHUS OT Beca Tella
Y XapaKTepa CONPUKACAIOIINXCS IOBEPXHOCTEN.

JaBieHue TBepAbIX TeJ, KUIKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIICHUS W yBENWYEHHs naBieHus. JlaBneHue rasa.
3aBUCUMOCTB JaBJEHUS raza ot o0bema, TeMiepaTypsl. llepenaya naBieHus TBEpABIMU
TeIaMu, JKMAKOCTAMM M TaszamMu. 3akoH llackamsa. IIHeBMaTHuecKkMe MalIWHBI.
3aBUCUMOCTh JaBJCHUS JKUAKOCTH OT TIyOWHBI. ['HMapocTaTHdyeckuil mapaaokc.
Coobmraromuecs cocyasl. [ uapaBnuyeckiue MexaHU3MBbI.

AtMocdepa 3emnn u armochepHoe mAaBieHue. I[IpUuuHBI CylIecTBOBaHUS
Bo3nymHONW oOomoukn 3emiu. OmbiT  Toppuduenmmu. HM3mepenune artmocdepHOro

7
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JaBJIeHHs. 3aBUCHUMOCTh aTMOC(EpPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM MODS.
[TpubGops! 1151 M3MEepeHnss aTMOC(HEPHOTO TaBJICHHUS.

JlelicTBHE KUJKOCTM M Ta3a Ha MOTPYKEHHOE B HUX TeJO. BbelITalkuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxormiaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIABJICHUS ra3a OT TEMIEPATYPHI.

Ilepenaua naBiieHUs )KUAKOCTBIO U Fa30M.

CooOmaromuecs CoCcyabl.

I'mapasnuaeckunii mpecc.

[IposiBnenue aeiicTBust aTMOC(EPHOTO TaBICHHUSL.

3aBUCHUMOCTh BBITAIKMBAIONICH CHJIBI OT OOBeMa MOTPY)KCHHOW YacTH Tela
Y TUTOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM KUIKOCTH.

VYcmoBue T1UIaBaHWS TEN IUIABAHWE WA TIOTPYKEHUE TeJI B 3aBUCUMOCTH
OT COOTHOUIIEHHUSI TIJIOTHOCTEW TeJIa U KUJKOCTH.

Jlabopamophvie pabomul u onvinol

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJAE OT 00beMa MOTPYKEHHOU
B )KHJIKOCTh YaCTH Tea.

OmnpeneneHne BBITATKUBAIONIEH CHIIBI, ACHCTBYIOUIEH HaA TENO, MOTPYKEHHOE
B JKHJIKOCTb.

IIpoBepka HE3aBUCHMOCTH BBITAIKMBAIOIIECH CHJIBI, JIEWCTBYIOIIEW HA TEJO
B )KMJIKOCTH, OT MacChl TeJa.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAIOIIECH CUIIbI, JEHCTBYIOMIEH
Ha TEJIO B )KMJIKOCTH, OT 00beMa MOrpy>KEHHOH B *KHUAKOCTh YaCTH Te€Ja U OT INIOTHOCTU
KHUJIKOCTH.

KoncTtpynpoBanue apeomeTpa Wi KOHCTPYHPOBAaHWE JOJKUA U OMpPEICICHHUE €€
Ipy3010{bEMHOCTH.

PabGora u MOIIHOCTH. JHEprus

Mexanudeckas padbota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblyar, OJ0K, HaKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecus
ppiuara. IIpuMeHeHue mnpaBWiia paBHOBECHS phlyara K OJOKY. «30JI0TO€ MPaBUIIO»
mexanuku. Koagounuent noneznoro nerctaus (nanee — KIT/1) mpocTbix MEXaHU3MOB.
[TpocThie MexaHU3MBI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusa. Kunetnueckast u noTeHuIuanbHas 3Heprus. lIpespamenne
OJHOTO BHJA MEXAHWYECKOW OHHEPIMM B JPYTrod. 3aKOH COXPAHEHUS DSHEPTrUH
B MEXAaHUKE.

Jlemoncmpayuu
[TpuMepsI MPOCTHIX MEXAHU3MOB.
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Jlabopamophwvie pabomul u onvinol

Onpenenenrie pabOThl CWJIBI TPEHHs TPU PABHOMEPHOM JIBIDKCHUU Tela
110 TOPU3OHTAIBHOW MMOBEPXHOCTH.

HccnenoBanue ycaoBril paBHOBECHS pblyara.

N3mepenne KII/] HakKIOHHOW ITOCKOCTH.

N3ydenne 3akoHa COXpaHEHUS] MEXaHUYECKOW DHEPTUU.

8 KVIACC

TenioBble sIBJICHUS

OCHOBHBIE TTOJIOKEHHS MOJIEKYJIAPHO-KUHETUUECKON TEOPUU CTPOECHHS BEILIECTBA.
Macca u pazMepbl aTOMOB U MOJIEKYJI. OTBITHL, TOATBEPKIAIOIINE OCHOBHBIE MMOJIOKEHUS
MOJICKYJIAPHO-KMHETUYECKOU TEOPHH.

Mopgenun  TBepAOro, JKHJAKOTO W  Ta3000pa3HOrO0  COCTOSHMM  BEIECTBA.
Kpucranmnnueckue u amopdueie Terna. OObsSCHEHHWE CBOWCTB Ta3oB, KHIKOCTEH
M TBEPIAbIX TEJI HA OCHOBE MOJIOKECHUH MOJICKYJIAPHO-KUHETUYECKOW TEOPHUHU.
CmaunBaHU€ M KaOWUISIPHBIE sIBJICHUS. TEnaoBoe pacliupeHue 1 ckaTue.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIMJIOBOIO ABHKEHUS YACTHII.
Buytpennsis sHeprus. CrocoObl M3MEHEHHMS BHYTPEHHEHW SHEpPruu: Teruiolepeaaya
U coBepileHHe paboTel. Buabl Temionepesayu: TEIIONPOBOJAHOCTh, KOHBEKIIUS,
W3JTy4YCHUE.

KommyectBo TemioTrel. VYenpHas TEIUIOEMKOCTH BEIIEeCTBA. 1eImiooOMeH
U TEIJIOBOE paBHOBECHE. Y paBHEHHE TEIIOBOro OanaHca. [1naBieHre u oTBEpAeBaHUE
KPUCTAIIMYECKUX BEIIECTB. YJeabHas TeruioTra IuiaBieHus. IlapooOpa3oBanue
u koHaeHcamms. Vcmapenme. Kumnenwe. VYaempHas Temiora mapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEpATyPhl KUTICHUS OT aTMOC(EPHOTO AaBICHUS.

BrnaxxnocTth Bo3ayxa.

OHeprus ToIuBa. Y iejibHas TeIoTa CropaHusl.

[Tpunnmner padoTel TermmoBbix aBuratenaei KII/ termoBoro aeurarens. TermoBbie
JIBUTATEIIN U 3alIATA OKPYKAIOIIEH CPEIbI.

3aKOH COXpaHECHUS U MIPEBPAICHUS SHEPTUM B TEIJIOBBIX MPOIIeCccax.

Jlemoncmpayuu
Habmronenune 6poyHOBCKOTO JIBHYKCHUS.
Habmonenune nuddysun.
Hab6nronenue sBiieHn CMaYMBaHUS U KAITWJUIAPHBIX SIBJICHUH.
HabmroneHue TenaoBoro paciumpeHus Tei.
N3menenue naBieHus ra3a npu u3MeHEeHHH 00beMa 1 HarpeBaHUH WJIH OXJIaK/ICHUU.
[IpaBuiia u3MepeHus TeMIEpaTyphl.
Buae! Termonepenaun.
OxJ1a’kIeHue MPU COBEPLIEHUU paOOTHI.
HarpeBanwue npu coBepiiieHun pabOTh BHEITHUMH CUJIAMH.
CpaBHEHHE TEIUIOEMKOCTEHN pa3IuYHbIX BEIIECTB.
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HabGmronenue kureuus.
HaOmroneHue mocTossHCTBa TeMIIEpaTyphl IPHU TIaBJICHUH.
Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamophvie pabomul u onvinol

OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CHII MOJIEKYJIIPHOTO IPUTSKEHUSL.

OnbITHI IO BRIPAUIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIU caxapa.

OnpIThl IO HAOMIOACHUIO TEIJIOBOTO PACUIMPEHUS Ta30B, KUAKOCTEH U TBEPABIX
TE.

Omnpenenenue 1aBaeHUs BO3yXa B OaJIJIOHE IIIPUILIA.

OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JABJICHUS BO3JyXa OT €ro obbema
Y HArPEBaHUS WU OXJIAXKICHMSL.

[IpoBepka THUIOTE3bl JUHEWHON 3aBUCUMOCTU JUIMHBI CTOJOMKA >KUJIKOCTU
B TEPMOMETPUUYECKOMN TPYyOKE OT TeMIIEpaTyphl.

HaGmoienne n3MeHeHns: BHYTPEHHEH SHEPTUu Tela B pe3ysIbTaTe TeIionepeiadn
Y pabOThl BHEILIHUX CHUJL.

HccnenoBanue sSBICHUS TEIUIOOOMEHA MPH CMEIIMBAHUH XOJOJHOW M TOpsuei
BOJIBL.

OmnpeneneHne KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM MpH TEIJIO0OMEHE
C HarpeThIM METATTMYECKUM LUJIUHAPOM.

Ornpenenenue y1eIpbHON TEUIOEMKOCTH BEIECTBA.

HccenenoBanue npouecca UCapeHHus..

OmnpeneneHne OTHOCUTENIBHOM BIIAXKHOCTH BO3yXa.

Ornpenenenne y1eIbHON TEIIIOTHI IUIABIEHUS JIbA.

DJIeKTPU4ecKHe U MATHUTHbIE SIBJICHUSA

Onextpuzanms Ted. JlBa poxa dSIEKTpUYECKHX 3apsiioB. BsaumoneincTBue
3apsKEHHBbIX TeJl. 3akoH KylioHa (3aBUCUMOCTh CUJIBI B3aUMOEHCTBUS 3apsyKEHHBIX TE
OT BEJIMYUHBI 3apsIJI0B U PACCTOSHUS MEXK1Y TeJIaMu).

Onextpuyeckoe 1nose. HampspkeHHOCTH  3ileKTpuueckoro mois. IIpuHoun
CYINEPHO3UINH FNEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenmn »snexkrpuueckux 3apsAnoB. OJIEMEHTApHBIA JJIEKTPUYECKUN  3apsl.
Crpoenne aroma. IIpOBOAHMKHM M OUAIEKTPUKU. 3aKOH COXPAHEHMS DJIEKTPUUYECKOTO
3apsja.

DNEKTPUYECKUAN TOK. Y CIIOBHSI CYIIECTBOBAHMS MIEKTPUUECKOro ToKa. VIcTouHUKN
NOCTOSAHHOTO TOKa. JIEHCTBUA BJIEKTPUYECKOTO TOKa (TEIIOBOE, XHMHYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B JKUIKOCTSIX U razax.

Onextpuyeckas nenb. Cuiia Toka. DneKkTpudeckoe HanpspkeHue. ConpoTHBIICHHE
IIPOBOJHUKA. Y IEJIBHOE CONPOTUBIICHUE BellecTBa. 3akoH Oma Ui ydacTKa LENu.
[TocnenoBaTeabHOE U MAapaLIEIbHOE COEINHEHNE ITPOBOIHUKOB.

PaboTa u MOITHOCTH 3JIEKTpUUYECKOro ToKa. 3akoH Jxoyns—Jlenna. DnekTpuueckue
IENH 1 TOTPEOUTENH dIEKTPUIEeCKOr dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

10
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ITocTossHHBIE MarHuThl. B3anmMoaelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHOE
nosje. MarauTHoe noJie 3eMJIM U €ro 3Ha4Ye€HUe s KU3HU Ha 3emue. OnsiT Dpcerena.
MarauTHoe o€ 3JIEKTPUYECKOro TOKa. I[IpuMeHeHHne 3JEeKTPOMAarHUTOB B TEXHUKE.
JleiicTBHE€ MarHUTHOTO I0JIs1 Ha MPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEb MOCTOSIHHOTO
TOKAa.  lMcmonb30BaHME ~ DJIEKTPOJABUIATENEM B TEXHUYECKMX  YCTPOMCTBAx
Y Ha TPAHCIIOPTE.

Onbitel Dapanes. SBieHue >JEKTpOMarHUTHOM HHAYKOHMHU. [IpaBuno Jlenna.
Dnekrporeneparop. CrnocoObl MOJYYEHUs IEKTPUUYECKON SHEPrUu. DJICKTPOCTAHIUU
Ha BO30OHOBIISIEMBIX HCTOYHHUKAX YHEPTUH.

Jlemoncmpayuu
DJleKTpU3alus Tell.
JIBa poa 3JIEKTPUUECKHUX 3apS0B U B3aUMOJICCTBUE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE JIEKTPOCKOTIA.
DJIeKTpOCTaTUYECKask MHIYKIIUSL.
3aKOH COXPaHEHMS DIICKTPUUECKUX 3aPsJIOB.
[IpOBOTHUKY M TUBJICKTPUKHU.
MoienmupoBaHr€e CUIIOBBIX JIMHUM JIEKTPUYECKOTO MOJIS.
M cTOYHUKH ITOCTOSIHHOTO TOKA.
JIenCTBUS 3JIEKTPUUYECKOrO TOKA.
DIIEKTPUYECKHUMN TOK B KHUJIKOCTH.
["a30BbIH pa3ps.
N3Mepenune Critbl TOKa aMIIepMETPOM.
N3Mepenune 35IeKTpUIEeCKOro HANPSIKEHNS BOJIbTMETPOM.
Peocrar u MaraszuH conpoTHBIICHUM.
BzaumoielicTBUEe MOCTOSSHHBIX MAarHUTOB.
MoaenupoBaHue HEBO3MOKHOCTH Pa3ICIICHUS IMOJIFOCOB MArHUTA.
MoienupoBaHre€ MarHUTHBIX TMOJIENA MOCTOSIHHBIX MAarHUTOB.
OmneIT Opcrena.
MarauTHoeE 1oJie TOKa. DJIEKTPOMAarHur.
JlercTBME MarHUTHOTO IMOJISI HA IIPOBOJHUK C TOKOM.
DJIEKTPOJBUTATED ITOCTOSHHOI'O TOKA.
HccnenoBanue siBIICHUS 3JIEKTPOMAarHUTHOM WHTYKIIUH.
Onbitel Dapanes.
3aBUCHUMOCTB HAIPABJICHU UHAYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BO3SHUKHOBEHMUSI.
DIIEKTPOreHepaTop MOCTOIHHOTO TOKA.

Jlabopamophvie pabomul u onvinol
OnbIThI MO HAOJIOICHUIO JIEKTPU3AIMH TEJ UHIYKIIUEH U TPU COMPUKOCHOBEHHH.
HccnenoBanue neiCTBUS SJIEKTPUUECKOTO OIS HA POBOJHUKHN U TUAJICKTPUKH.
COopka u mpoBepka padOThI IEKTPUUECKON IIEMU MOCTOSHHOTO TOKA.
N3mepenue u peryIupoBaHUE CHIIBI TOKA.

11
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N3mepeHne u perympoBaHue HaPsKEHUSL.

HccnenoBanue  3aBUCUMOCTM  CWJIBI  TOKA, HAYIIETO  4e€pe3  PE3UCTop,
OT COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSHKEHUS HA PE3UCTOPE.

OnpITEL, JEMOHCTPUPYIOIIME 3aBUCUMOCTH  JJIEKTPHUYECKOTO  CONPOTUBIICHUS
IIPOBOJHUKA OT €0 JJIMHBI, IUIOLIAU ITIONIEPEYHOr0 CEYEHU U MaTepuaa.

IIpoBepka npasuia CI0KEHUS HANIPSHYKEHUH IPU I10CIIEI0BATEIBHOM COCIUHEHUN
IBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia I CUIIBI TOKA IIPU NTAPAJUIEIbHOM COCUHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUECKOr0 TOKA, UAYILErO YePeE3 PE3UCTOP.

OnpeneneHrne MOIHOCTH MIEKTPUIECKOTO TOKA, BBIAEIIEMOM HA PE3UCTOPE.

HccnenoBanue  3aBUCUMOCTM  CWIBI  TOKA, MAYLIETO0  4Yepe3  JIAMIIOUKY,
OT HaIIPSKEHUS Ha HEW.

Onpenenenne KIIJI HarpeBaTens.

HccnenoBanye MarHUTHOI'O B3aUMOIECUCTBUS [IOCTOSTHHBIX MAIrHUTOB.

W3ydyeHne MarHMTHOTO TOJII TIOCTOSHHBIX MArHUTOB TNpU HUX OOBEIUHEHUU
U Pa3ACIICHUN.

Hccenenosanue 1elCTBUA JIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

OneIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTHb CHJIBI B3aUMOJCHCTBUS  KaTyLIKH
C TOKOM ¥ MarHMTa OT CHJIbI TOKA U HAIIPABJICHUS TOKA B KaTYIIKE.

N3ydenue nelcTBUs MarHUTHOIO IT0JIs1 HA IIPOBOJHUK C TOKOM.

KoHcTpynpoBaHnue u nu3zydeHue padoThl 31€KTPOIBUTaTEs.

N3mepenne K11/ anexTpoaBUuraTenbHON YCTAaHOBKHY.

OMBITHI IO UCCIIETOBAHUIO ABJIECHUS AJIEKTPOMArHUTHOW HHAYKIMHU: UCCIIETOBAHUE
VU3MEHEHUM 3HAYCHUs U HAIIPABJICHUS HHAYKIIMOHHOTO TOKA.

9 KIIACC

Mexannuyeckue siBJIeHUsI

Mexannueckoe  aBwkeHME. MarepuanbHas — Touka. (Cucrema  OTCYeETa.
OTHOCUTENBPHOCTh ~ MEXAaHUYECKOTO  JIBUKEHHA. PaBHOMEpHOE MNPAMOJIUHENHOE
nB>keHue. HepaBHoMepHOe mnpsiMonuHENHOE ABWKEeHHE. CpelnHssi U MrHOBEHHas
CKOpOCTb T€Ja IPU HEPABHOMEPHOM JBUKECHUHU.

VYckopenune. PaBHoyckopeHHOE NpsAMOiInHEHoe ABuxkeHne. CBOOOIHOE MaIeHHE.
Omnbrtel ["anues.

PaBHOMepHOE JBIKEHHME MO OKpyXHOcTU. llepron u dyacrora oOpaieHus.
JIuneiHas u yriioBas CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHHE.

Ilepsbii 3akoH HproTona. Bropoit 3akoH Hprorona. Tpernii 3akoH HproToHa.
[IpyHLIMT CynEepNIO3ULIMU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CHIIA TPEHUS CKOJBXKCHUS, CHJIA
TPEHUs MOKOS, IPYTUE BUJIBI TPEHUSI.

Cuna TsHKeCTU U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOTHOTO TaICHUS.
Jemwxkenue mianer Bokpyr Comnua. IlepBas kocmuueckas ckopocTb. HeBecomocTb
U [IEPETPY3KHU.

12
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PaBHOBecme wmaTepuanbHON TOUKH. AOCONIOTHO TBEpIOEe Tello. PaBHOBeche
TBEPAOTO TEJa C 3aKPEIJICHHON OChIO BpaleHusi. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec tema. M3menenne wummynbsca. MMmynbe cuibl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE ABMKEHUE.

Mexannyeckass paboTa U MOMIHOCTh. PaGoTa cun TsDKECTH, YNPYrocTd, TPEHUS.
CBs13b sHEpruu U padoThl. [loTeHInanbHast S3HEprus Tena, MOJAHATOTO HaJl TOBEPXHOCTHIO
3emud. [loTeHumanpHas sHEprus c:kator npykuHbel. KnHernueckas sHeprus. Teopema
0 KMHETUYECKOM 3HEPruu. 3aKOH COXPAaHEHUS MEXaHUYECKON IHEPTUU.

Jlemoncmpayuu

Habmonenne MeXaHM4ecKoro JBM)KEHHS Tejla OTHOCHUTEIbHO Ppa3HbIX Tel
OTCUETA.

CpaBHeHUE ITyTEW U TPACKTOPUM ABHKEHHUS OJTHOTO U TOTO K€ T€JIa OTHOCUTEIIBHO
Pa3HBIX TEJ OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHUS PSIMOJIIMHENHOTO IBUKEHUS.

HccnenoBanne npu3HAKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmoienne qBrXeHMs Tema 1Mo OKPYKHOCTH.

HabmoneHne MexaHMYeCKUX SIBJICHUH, MPOUCXOAAIIMX B CHCTEME OTCYETa
«Tenexka» mpu ee paBHOMEPHOM U YCKOPEHHOM JIBIKEHHH OTHOCUTEIIBHO KaOMHeTa
1176371978

3aBUCUMOCTb YCKOPEHUS TEJIA OT MACCHI TeJIa U ICHCTBYIOIIEH HA HETO CHJIBI.

HabGutoieHue paBeHcTBa CUIT TPU B3aUMOJICHCTBUN TEJL.

N3meHenue Beca Tesa Ipu YCKOPEHHOM JBHKCHUU.

Ileperaya uMIryapca py B3aUMOJECUCTBUU TEIL.

[IpeoOpa3oBaHus SHEPTUU NPU B3AUMOAECHCTBUM TEN.

CoxpaHeHne UMITyJIbCa IPU HEYTIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHre UMIyJbCca MPH a0COTIOTHO YIIPYTOM B3aUMOICHCTBHUH.

Habmoienne peakTMBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTUU PU CBOOOTHOM IMaJICHUU.

CoxpaHeHuE MEXaHMYECKOM OJHEpPruyM IpU JBWKEHUM Tejla IO0J JEHCTBUEM
MPY>KUHBIL.

Jlabopamophvie pabomul u onvinol

KoHcTpynpoBaHue TpakTa A pa3roHa v JajdbHEHIIEro paBHOMEPHOTO JIBUXKEHUS
HIapyKa WIA TEISKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJIbKEHUS OpyCKa WIM JABUKEHUS IIapUKa
10 HAKJIOHHOM TTOCKOCTH.

OmnpeneneHre yCKOPEHUS Tea P PAaBHOYCKOPEHHOM JBIKEHUHU 110 HAKJIOHHOU
TTIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU TTPH PaBHOYCKOPSHHOM JIBIKCHHUH
0e3 Ha4aJIbHON CKOPOCTH.

13
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[IpoBepka rumoTesbl: €cCiii MpPU PABHOYCKOPEHHOM JIBMKEHUU O€3 HadajabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK psiJi HEYETHBIX YHUCEN, TO COOTBETCTBYIOILIUE IPOMEKYTKH
BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCHMOCTH CHJIbI TPEHUSI CKOJBXEHHSI OT CHUJIbl HOPMAJIbHOTO
JIABIICHUSL.

Omnpenenenue kodhPUIIeHTa TPEHUS CKOJIBKEHUS.

Ornpenenenne KeCTKOCTH NPYKUHBI.

OmnpeneneHrie paOOTBl CHIBI TPEHUS MpPU PABHOMEPHOM JBIDKEHUH Tena
10 TOPU30HTAIILHOM MOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIPYTOCTH IPU TOIBEME TPy3a C HCIOIb30BAHHEM
HEMOJBUXHOTO U MOJIBUKHOTO OJIOKOB.

N3ydeHue 3akoHa COXpaHEHUsI YHEPTHUU.

MexaHuuyecKHe K0J1eOaHNSA U BOJHbI

KonebarenbHoe paBumxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUM: MEpPHUOI,
4acTOTa, aMIUIATYyJa. MaremMaTU4eCKHuil W TPYKUHHBIM MasTHUKU. [IpeBpaiieHue
SHEPruu MpH KoJaeOaTeIbHOM JBUKECHUMU.

3aryxaromue kojeOaHus. BeiHyxneHHbIe KoneOanusa. Pe3onanc. MexaHudeckue
BOJIHBL. CBOMCTBa ME€XaHWYECKUX BOJH. [Ipo/onpHbIE W momepeyHble BOJHBI. J[nmHa
BOJIHBI M CKOPOCTh €€ pachpocTpaHCHHs. MeXaHMYEeCKHE BOJHBI B TBEPJIOM Tele,
CEHCMHUYECKHE BOJIHEL.

3Byk. [ poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHune 3Byka. H(pa3ByK 1 yIbTpa3ByK.

Jlemoncmpayuu
Habmronenue konebanuii Te1 Mo IeHCTBUEM CHJIBI TSDKECTH M CHIIBI YIIPYTOCTH.
Habmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOmronenune BeIHYXICHHBIX KOJICOAHUM M pe30HaHCa.
Pacnpoctpanenue npooJibHBIX U MOMEPEUHBIX BOJH (Ha MOJIEIN).
Habmronerne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTUYECKUM PE30HAHC.

Jlabopamopnvie pabomwi u onvimol

Omnpenenenre 4acToThl U Mepro/ia KoueOaHu MaTeMaTHYeCKOro MasTHUKA.

OnpeneneHre 4acTOThI U epruoa KojieOaHUN MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TEepHoOa KOJIeOaHUI MOABEIICHHOTO K HUTH Tpy3a
OT JUTMHBI HUTH.

HccrnenoBanue 3aBUCMMOCTH IepUoja Koyie0aHWW TPYKUHHOTO MasTHUKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH MEPHOJa KOJeOaHUN Ipy3a, MOJABEIICHHOTO K HUTH,
OT MAacChl Ipy3a.

OnbITEL, JEMOHCTPUPYIOUINE 3aBUCHMOCTh TMEpHOAa KOJCOAHWH TMPYKUHHOTO
MasiTHUKa OT MacChl rpy3a M K€CTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOIHOTO MaJIeHUsI.

14



®denepanbHas pabouas mporpamma | Dusuka. 7-9 kiaccel (6a30BbIH yPOBEHb)

JIEKTPOMATHUTHOE 110JI€ U 3JIEKTPOMATHUTHBbIE BOJIHBI

DJIEKTPOMAarHuTHOE roJje. DIIEKTPOMAarHUTHBIE BOJIHBI. CaoiicTBa
ANIEKTPOMAarHUTHbIX  BOJIH. Illkayma  37I€KTpOMarHuTHBIX — BOJIH.  Vcmonb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JJIsl COTOBOM CBS3H.

DIIEKTpOMarHuTHas npupojia ceeta. CKOpocTh cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BomnHoBEBIE cBOlICTBA cBETA.

Jlabopamophvie pabomul u onvinol
N3yuenune cBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TTIOMOIIBIO MOOMIJIBHOTO TeseoHa.

CBeToOBBI€ SIBJICHUS

JlyueBass mogmenb cBera. Mcrounuku cera. [IpssMmonuHenHOE pacnpocTpaHeHHUE
ceera. 3atmeHus CosHuma u JlyHel. Otpaxkenume cBera. Ilnmockoe 3epkano. 3akoH
OTPa)KEHUs CBETA.

IIpenomnenne cBera. 3akoH mOperoMieHus cBerta. [lomHoe BHyTpeHHEe
OTpak€HUe cBeTa. MCHoap30BaHKME MOJHOIO BHYTPEHHEIO OTPAXKEHMSI B ONTUYECKHUX
CBETOBOJAX.

JInnza. Xon ayweit B nun3ze. Onrtuueckas cucrema (oToarmapara, MUKPOCKOIA
U Teseckona. ['1a3 kak onrtuyeckas cucreMa. biim3opykoCcTs U 1aabHO30PKOCTb.

Pasznoxenue 6enoro ceera B ciektp. OnbiTel HetoToHa. CrokeHHe CeKTpaibHbIX
1BeTOB. Jlucnepcus cBeTa.

Jlemoncmpayuu
[IpssmMonMHEHOE pacIpPOCTPAHEHHE CBETA.
OtpaxkeHue cBera.
[Tommydenue n300pa>keHUH B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
IIpenomienue ceera.
OnTU4ecKuii CBETOBO/I.
Xop jiydeil B coOuparoien J1H3e.
XO0J1 Iydeu B pacCEeUBAIOLLEH JIUH3E.
[Tonryuyenne n300paskeHUi ¢ TOMOIIBIO JIUH3.
[Tpuntmn geiictBus ¢poroanmnapara, MUKPOCKOIIA M TEJIECKOIIA.
Mopenb riasa.
PasnosxeHue Oenoro cBeTa B CHEKTP.
[Tomyyenue Gexoro cBeTa NpH CI0KEHUH CBETA PA3HBIX LIBETOB.

Jlabopamophbvie pabomwl u onvimol
HccnenoBanue 3aBUCUMOCTH YTJIa OTPaXKEHHSI CBETOBOTO JIy4a OT YIJia MajeHUsl.
N3yuenune xapakTepucTUK N300pakeHus MpeAMeTa B IIIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTJla MPEJIOMIICHHUS] CBETOBOIO JIy4ya OT yIJia MaJeHus
Ha TPAHUIIC «BO3TyX—CTEKIION.
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[Tonmyuenue n300paxeHnii ¢ TOMOIIBIO COOUPAIOILEH JTHH3bI.

Onpenenenue GOKYCHOTO pacCTOSHUS M ONTUYECKON CHIIBI COOMPAIOLIEH JTHH3BI.

OmnbITHI IO Pa3I0KEHUIO OEJI0r0 CBETa B CIIEKTP.

OnbITHl IO BOCTIPUATHIO 1IBETA MPEAMETOB NMPH UX HAOIIOJEHUH Yepe3 L{BETOBbIE
(UIBTPBL.

KBanToBbI€C AIBJICHUSA

OmnsbiTel Pesepdopna u muianerapHas mozenbp aroma. Monenb aroma bopa.
Hcnyckanune u nornomeHue ceeta aromoM. KBanTel. JInHenyaTsie CIEKTPHI.

PagmoaktuBHOCTE. ANb(a-, OeTa- U ramma-u3inydeHus. CTpoeHHe aTOMHOTO SIpa.
Hyxionnas moznens aroMHoro sapa. M3oronsl. PagnoaktusHble npeBpatnenus. Ilepruon
IIOJIypacIiaia aTOMHBIX SAED.

S nepHble peakuu. 3aKOHBI COXPAHEHHUS 3apsII0BOI0 U MacCOBOIO YUCENL. DHEPTUs
CBA3M aTOMHBIX sjep. CBsA3b Macchl M SHEpPruM. Peakumm cuHTE3a U JEJICHUA SAEP.
Nctounuku 3Heprun CosHIA U 3BE3/I.

Anepnas osHepretvka. JIeMCTBHS paaMOAKTUBHBIX M3JIyYEHUH Ha JKUBBIC
OpraHU3MBL

Jlemoncmpayuu
CneKTpsl U3JIy4EHHUS U TTOTJIOMICHUS.
CnekTpsl pa3IuyHbIX Ta30B.
CnekTp Bomopoaa.
Habmronenue TpekoB B kamepe BuibcoHa.
Pabora cueTurka HOHU3UPYIOITUX U3TYyUYESHUM.
Peructpanus uzaydeHus: NpUPOIHBIX MUHEPATIOB U MMPOAYKTOB.

Jlabopamophvie pabomul u onvinmol

Ha6nroaeHue CITonHbIX M TIMHEWYAThIX CTICKTPOB U3ITydCHUSI.

HccnenoBanue TPEeKOB: U3MEPEHUE SHEPIHMHM YACTUIIBI MO TOPMO3HOMY MYTH
(o dotorpadusam).

N3mepenue painoakTUBHOTO (OHa.

IHoBTOPHUTEIHLHO-0000IAKOIINIT MOTYJIb

[ToBTOpUTENHEHO-0000IIAOMIMK  MOIYNIb TpeIHAa3HauYeH sl CHUCTeMaTH3aliH
U 0000IIeHHs TPEAMETHOTO COJEPKaHUSI U ONbITA JEATEIHHOCTH, MPUOOPETEHHOTO
Opy W3YYEHUU BCEro Kypca GU3HKU, a TakKe s IMOJATOTOBKM K OCHOBHOMY
roCyJapCTBEHHOMY 3K3aMEHY 110 (PU3HKE TSl 00YUIAIONTUXCS, BRIOPABIIHMX 3TOT YICOHBIN
pEAMET.

[Ipy w3yyeHHH [OaHHOTO MOJIYJSl PEATU3YIOTCS U CHCTEMATU3UPYKOTCS BHUJIBI
NEATEIPHOCTH, HAa OCHOBE KOTOPBIX OOECIeYMBACTCA JOCTIDKCHHE MPEAMETHBIX
U METalpeJMETHBIX  IUIAHUPYEMBIX  pe3yibTaToB  OOydeHus, QopMupyercs
€CTECTBEHHO-HAy4YHas TPaMOTHOCTh: OCBOEHHE HAyYHBIX METOJOB HCCIICIOBAHUS
SIBJICHUW MPUPOJIbI U TEXHUKH, OBJIAJICHUE YMEHUAMU OOBACHATH (PU3UUECKUE SBIICHUS,
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NPUMCHSS IIOJYYCHHBIC 3HAHMS, pEIIaTh 3aJa4yd, B TOM YHCIIC KadCCTBCHHBIC
U SKCIIEPUMEHTAJIbHBIC.

[TpuHIIUIIHAIBHO ACATSIHPHOCTHBIN XapaKTep JaHHOTO MOIYJIS PEaTu3yeTCs 3a CUET
TOT0, YTO 00YYaIONINECs BBIMOIHSIIOT 3a1aHHS, B KOTOPBIX MM IPEIIaracTcs:

Ha OCHOBC IOJIYYCHHBIX 3HAHHMH PAcIIO3HABaTh U HAYYHO OOBICHATH (DH3MUYCCKUC
SIBJICHHS B OKPY>KarOIICH IPHUPOJIC U MTOBCETHEBHOMN KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOBI HCCIICA0OBAHNS (DU3HUSCKUX SBJIICHUM, B TOM YHUCIIC
JUTS TIPOBEPKH THIIOTE3 U TIOJIYUYCHHUS TEOPETUUCCKUX BHIBOIOB;

OOBSCHATH HAay4YHBIC OCHOBBI HamOoJiee BaXKHBIX JIOCTMDKCHHH COBPEMEHHBIX
TEXHOJIOTHH, HaIpuMep, NPAKTHUYSCKOTO HCIOIb30BAHUSA PA3IUYHBIX HCTOYHUKOB
SHEPrUM Ha OCHOBE 3aKOHA IIPEBpAICHUS W COXPAHCHHUS BCEX H3BECTHBIX BHJIOB
SHCPTHH.

Kaxxnmas U3 TeM JaHHOrO MOJYJIS BKIIIOYACT SKCIIEPUMEHTAIbLHOC HCCIICIOBAHUC
obOoOmaronero xapakrepa. Moy/b 3aBepIilacTCs MPOBEACHHEM JIUArHOCTHUCCKOMN
1 OIICHOYHOM pabOoThI 32 KYpC OCHOBHOI'O OOIIETo 00pa3oBaHMs.
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INIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

W3ydyenne ¢Qu3ukun Ha ypoBHE OCHOBHOTO 00IIero o0pa3oBaHUs HaIPaBIICHO
Ha JIOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX M MPEAMETHBIX 00pa3oBaTeNIbHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uszydeHuss GuU3MKH Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs
y oOy4Jarorerocs 0yayT chopMupoOBaHBI CIEIYIONTHE INYHOCTHBIC PE3yJIbTaThl B YACTH:

1) IaTPHOTHYECKOT0 BOCIIUTAHUSA:

IIPOSIBJICHUE HMHTEPECAa K HMCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUMCKOU
bu3HUecKoi HayKu;

[IEHHOCTHOE OTHOIICHUE K TJOCTHKEHUSIM POCCUMCKUX YUEHBIX-(H3UKOB,

2) rpaskIaHCKOr0 M TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

TOTOBHOCTh K AaKTHBHOMY Yy4YacTHIO B OOCYXICHHH OOIIECTBEHHO-3HAUYNMBIX
U OTHUYECKUX TMPOOJIeM, CBS3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JIOCTHIKEHUUN
buzukwy;

OCO3HAHHUE BAKHOCTH MOPATHHO-ITUICCKUX MTPUHITUIIOB B IEATESILHOCTH YICHOTO;

3)3¢cTeTHYECKOTr0 BOCIIUTAHUSA:
BOCIIPUATHE OCTETHYECKUX KauyecTB (PU3MUECKON HAyKW: €€ TapMOHHYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MIO3HAHUS:

OCO3HaHWE IEHHOCTH (PU3MYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA TMO3HAHHS
MHpPa, OCHOBBI PA3BUTHS TEXHOJIOTUH, BaXKHEUILIEW COCTABIISIONIEH KYJIBTYPHI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HMHTEpeca K HCCIEI0BATENbCKON
NEeATEIbHOCTH,

5) popmupoBaHus KyJbTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0J1ATONOTY UM
OCO3HaHWE IeHHOCTH Oe3omacHoro oOpa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOIMYECKOM MHpE, BaXXHOCTH MpaBui 0€30IacHOro MOBEAEHUS Ha TPAHCIOPTE,
Ha JIOpOrax, ¢ 3MEKTPUUECKUM U TEIVIOBBIM 000PYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;
chOpMUPOBAHHOCTh HaBbIKAa peQIieKCHM, TMPU3HAHME CBOETO MpaBa Ha OMIMOKY
Y TaKOT'O K€ MpaBa y APyroro 4ejaoBeKa;

6) Tpy10BOI0 BOCIMTAHMS:
aKTUBHOE YYacTHE B PEIICHUH TPAKTHIECKUX 3amad (B paMKaxX CEMbH,
00pa3zoBaTeIbHON OpraHU3allii, HACEJICHHOTO MMYHKTa, POAHOTO Kpasi) TeXHOJIOTHYECKOM
Y COITMAJIbHOMN HAIMpPaBICHHOCTH, TPEOYIOIIUX B TOM YUCJIE U (PU3NISCKUX 3HAHUM;
HWHTEpEC K MPaKTHIECKOMY N3YUEHUIO TTpodeccuii, CBA3aHHBIX ¢ (DU3UKOIA,
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7) 3K0JI0THYECKOT0 BOCTIUTAHUSA

OpHUEHTAalMsI Ha IpUMEHEHUEe (PU3NYECKUX 3HAHUM Ui pelleHus 3aja4 B 00JacTH
OKpY’KaroIIel Cpeibl, INTAHUPOBAHUS MIOCTYIIKOB M OIICHKU UX BO3MOYKHBIX TIOCJIEICTBUN
JUJISL OKPY KAKOIIEH CPEbI;

OCO3HaHHE TI00aTBFHOTO XapaKTepa SKOJOTHUYECKHUX MPOOIIeM B ITyTeH UX PELICHHUS;

8) aranTanuu K N3MEHSIONIUMCS YCJIOBHUSIM COUMATBLHON U PUPOJIHON cpeabl:

MOTPEOHOCTh BO B3aWMOJICUCTBUHU TPH BBIMOJHEHUH HMCCIICAOBAaHUNA U MPOEKTOB
(bU3UYECKON HAMPABICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JIPYTHUX;

MOBBIIIIEHUE YPOBHS CBOEU KOMIETEHTHOCTU YePe3 MPAKTUUYECKYIO JIEITCIIbHOCTD;

MOTPEOHOCTH B (hOPMHUPOBAHUM HOBBIX 3HAHUM, B TOM YHCIIe (OPMYITUPOBATH UICH,
MOHSATHUSI, TUTIOTE3bI O (PUBNUECKUX 0OBEKTAX U SIBJICHUSX;

OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEM B 0O0JacTu
buzukwy;

IJIAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUIA;

CTpeMJICHUE AaHAJIM3UPOBATh W BBIABIATH B3aWMOCBS3M TIPHPOJBI, OOIIECTBA
¥ SKOHOMHKH, B TOM YHCJI€ C UCTIOJIb30BaHUEM (DM3UYCCKUX 3HAHMUIA;

OIICHKA CBOMX JICUCTBUI C YYETOM BIUSHUS HA OKPYKAIOUIYIO CPEy, BOZMOMKHBIX
rJ100aJIbHBIX ITOCHIEACTBUI.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynbrare m3ydeHuss (U3MKH HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
y oOydarormierocs: 0yayT copMHUpOBaHBI METAPEIMETHBIC PE3YIbTaThl, BKIFOYAIOIITHE
NO3HABATCIIbHbIC  YHHUBEpPCAIbHBIE  ydeOHbIE  JIEHUCTBUSA,  KOMMYHHKATHUBHBIC
YHHBEpCaJIbHbIC YUCOHBIC ACHCTBUS, PETyJIATUBHBIC YHUBEPCATIbHBIC yUCOHBIC ICHCTBHS.

Ilo3HaBaTe/ibHbIe YHHBEpPCAJIbLHbIE Y4eOHbIe JeHCTBUSA
Ba3oBble jiornyeckue neiicTBUs:

BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHHIA);

yCTaHABIMBATh  CYHICCTBEHHBI  NpU3HAK  KIacCU(PHUKAIMK,  OCHOBaHHSA
Tt 00001IIEHUS 1 CPABHEHHUS,

BBISIBJIAATH 3AKOHOMEPHOCTHU M TPOTHUBOPEUHS B paCCMaTPUBAEMBIX (PaKTax, JTaHHBIX
¥ HaOJIIOJICHUSIX, OTHOCSIIUXCS K (PU3HMUECKUM SIBIICHUSIM;

BBISIBJISATh TIPUYMHHO-CJIC/ICTBCHHBIC CBSI3M MPU M3yYCHHH (DU3MUYECKUX SBICHHUU
U TIPOIECCOB, MPOBOAUTH BBIBOJBI C HCIIOIB30BAaHUEM JCTYKTUBHBIX M MHIYKTHBHBIX
YMO3aKITIOYEHUH, BBIABUTaTh TUIIOTE3BI O B3AUMOCBS3AX (PH3MUECKUX BEIHYNH;

CaMOCTOSITEJIbHO BBIOMpPATh CIOCOO pemieHus y4eOHOW (u3ndeckol 3amauu
(cpaBHEHHE HECKOJIBKMX BApUAHTOB PEIICHUs, BHIOOP HAOO0JIee MOAXO/ISIIETO C YIeTOM
CaMOCTOSITEJILHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccieaoBaTe/IbCKHeE AeHCTBUSA:
HCIIOJIb30BAaTh BOMPOCHI KaK UCCIIEA0BATEIbCKUN HMHCTPYMEHT MO3HAHKS,
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IIPOBOAUTL II0 CaMOCTOATENIBHO COCTaBJICHHOMY IUIaHY OIIBIT, HECJIOKHBIN
busnyecKrit SKCIEPUMEHT, HEOOIIBIIIOE UCCIIEIOBaHHE (PU3UIECKOTO SBICHUS;

OILICHMBATh HAa MPUMEHUMOCTH U IOCTOBEPHOCTH MH(OPMAILINIO, TIOTYICHHYIO B XO€
UCCIIEJOBAHNS WM DKCIIEPUMEHTA,;

CaMOCTOSITENIbHO  (hOpMynHpoBaTh O0O0OOIIEHHS UM BBIBOABI MO pe3yjibTaTaM
IIPOBEICHHOTO HAOIIOAEHUS, OTbITa, HCCIIEOBAHUS;

IIPOrHO3UPOBATh BO3MOXKHOE JalibHEWIIee pa3BUTHE (PU3MUECKUX IPOILIECCOB,
a TakKe BBIABUTaTh MPEANOJIOKEHUS OO0 MX pa3BUTUM B HOBBIX YCJIOBHUSX
U KOHTEKCTax.

Pabora ¢ undopmanueii:

IIPUMEHATh Pa3jIUYHbIE METOJbI, HWHCTPYMEHTBI W 3alpoOChl IpPU IIOHUCKE
U oTOOpe MHpOpPMAIUU WM JAHHBIX C YYETOM MPEAJOKEHHOW yueOHON (Qu3mdeckoin
3a/1a4u;

aHAIM3UpOBaTh, CHUCTEMATU3UPOBaTh W  HHTEPOPETHPOBATH  HMH(POPMALIUIO
Pa3IMYHbIX BUJOB U (POPM IpEICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMATIBHYIO (HhOpMy MpeacTaBiIeHUs WHGOpMaLUU
U WJUTFOCTPUPOBATH PEIIAEMBIE 33/1a4d HECIOKHBIMA CXEMaMHM, AHarpaMMaMy, UHOU
rpauKoi 1 UX KOMOWHAIIUSAMH.

KomMMmyHUKaTHBHBIC YHMBEpPCAJbHbIC Y4eOHbIe JeiCTBUS
Oo0wmenue:

B XOJ€ OOCYXJeHUsi y4ueOHOTO Marepuana, pe3yibTaToB JIA0OPATOPHBIX PadOT
¥ TIPOSKTOB 3a7aBaTh BOMIPOCHI TI0 CYIIECTBY O0CYK/1aeMOW TEMBI U BHICKA3bIBATh HJICH,
HallCJICHHBIC HAa PCIICHUC 3aJa491 U IIOAACPKAHUC OJ1aroKe1aTeIbHOCTH O6HI€HI/I}I;

COIIOCTABJIATH CBOM CYXIACHHA C CYXICHUAMH JAPYTHX YYACTHHUKOB JHUAJIOraA,
oOHapyXUBaTh pa3IU4HNe U CXOACTBO MO3UIIHIA;

BbIpa’XaTh CBOXO TOUKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6JII/I‘-IHO NpCACTaBJIATbL PC3YJIbTATbl BBIITOJIHCHHOI'O CI)I/ISI/I‘-IGCKOFO OITbITAa
(BKCHepI/IMCHTa, HCCiIcaoBaHusd, HpOCKTa).

CoBMecTHasl 1eITEJIbHOCTD (COTPYAHNY€ECTBO):

MMOHUMATh M UCIIOIH30BATh IPEUMYIIIECTBA KOMAaHHOW U WHIUBUTYJTbHON paOOThI
IIPU pPEIIeHNH KOHKPETHON (PU3NUIECKON MPOOTEMBI;

MPUHAMATh LIEJIM COBMECTHOM NIESITENIBHOCTH, OPTaHU30BBIBATH JICHCTBUS IO €€
JTOCTIDKCHHIO: PACTIPENIEISITh PO, 0OCYKIaTh MPOIECCH M PE3yJIbTaThl COBMECTHOM
paboThl, 00001aTF MHEHHUS HECKOJIBKUX YEJIOBEK;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsl KaYECTBEHHOI'O Pe3yJibTaTra Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JEUCTBUS C APYTUMHU YJICHAMHU KOMaH/IbI;

OIICHMBAaTh Kadye€CTBO CBOEr0 BKjJaJa B OOHMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOICHUCTBUSI.
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PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIC HeMCTBUA
Camoopranusanus:

BBISBJIATH MpOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TpeOyroImux
JUIS pelieHns GU3NIecKux 3HaAHU;

OpUEHTHUPOBATHCS B PA3IUYHBIX MMOAXOAAX MPUHSTHS PEIICHUI (MHAUBUAYaJIbHOE,
NPUHATHE PELIEHUS B TPYIIE, IPUHATHE PEIIECHUIN TPYIIIOif);

CaMOCTOSITENIbHO COCTAaBJISITh AJITOPUTM pEUIeHUs] (PU3NYECKON 3a/1auu WM IJIaHa
UCCJEIOBAHHUS C YYETOM HMEIOIIMXCS PECypcOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATH NIPEUIAracMble BApUaHThI PELICHMUI;

MIPOBOJIUTH BBIOOP 1 OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb:

JlaBaTh OIICHKY CUTYAIMH U TIpejiaraTh MUIaH €€ N3MEHEHUS;

OOBSCHATh MPUYUHBI JTOCTMOKEHHS (HEJOCTHXKEHHUS) Pe3yJIbTAaTOB JEATEIbHOCTH,
JaBaTh OICHKY IPHOOPETCHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JE€ATEILHOCTh (B TOM YHCIE B XOJ BBIMOJIHEHUS
(GU3MYECKOTr0 HCCIEIOBAaHUS WM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHUBIINXCS CUTYyaIlUl, YCTAHOBJIEHHBIX OMIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTATA IEJIH U YCIOBHSIM.

IMOLUMOHANbHBIM HHTEJVIEKT:
CTaBUTh c€0s HA MECTO JPYroro 4YejoBEKa B XOAE CIOpa WIH AWCKYCCHUU
Ha Hay4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYIOro.

IIpunsiTHe ceds1 M APyrux:
MpPU3HABaTh CBOE IMIPaBO Ha OIMMMOKY TpPH pemieHuH (U3NYECKUX 3aaad
WJIU B YTBEPKJACHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOro.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yibTaThl OCBOCHMS IpPOrpaMMbl M0 (U3UKE K KOHILy OOydeHUSs
B 7 KJ1acce:

[IpeameTHpie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTPaKaTh
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

WCIIOJB30BaTh TMOHATHS: (U3UYECKHE W XHUMHYECKHE SBJICHUS, HaOIIOJEHUE,
AKCIIEPUMEHT, MOJICb, THUIIOTE3a, CIWHMIBI (PU3MUYCCKUX BEIWYHH, aTOM, MOJICKYJIa,
arperaTHple COCTOSIHHS BeIIecTBa (TBepjioe, >KUAKOEe, ra3000pa3HOe), MEXaHHYECKOe
JIBIKCHUE  (paBHOMEpPHOE,  HEPAaBHOMEpPHOE,  MPSIMOJIMHEHHOE),  TPaeKTOpHs,
paBHOJCUCTBYyIOMAs cuji, nedopMamms (ympyras, IulacTHYecKas), HEBECOMOCTD,
COOOIIAIOITUECS COCY/bI,

pasnuyaTth sBiIeHus (muddys3msa, TEIIOBOe JBIKEHHWE YacTHI[ BEIIECTBA,
PAaBHOMEPHOE JIBMIKEHHUE, HEPABHOMEPHOE JBUKCHUE, MHEPLMS, B3aUMOJICMCTBUE TEI,
pPaBHOBECUE TBEPJIBIX TEJN C 3aKPEIUICHHOM OCBhIO BpalleHUs, Iepeaada IaBICHUS
TBEPJBIMU TE€JIaMU, XKHIKOCTIMH U Ta3aMH, aTMOc(epHOe JaBiieHHE, IIJIaBaHHE Tel,
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NPEBpALICHUs] MEXaHUYECKOW HHEPruu) MO OMNMCAHHUI0O MX XapaKTEPHBIX CBONCTB
¥ Ha OCHOBE OTIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NIECKOE SIBIICHUE;

pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKHUX SIBJICHUH B OKpPYXKaIOLIEM
MUDE, B TOM 4ncie GU3NUECKUE SIBJICHUS B IPUPOJIE: MPUMEPBI IBUKEHUS C Pa3IMUHBIMU
CKOPOCTSIMM B JKMBOW M HEKHWBOW NPUPOAE, INCHCTBHE CWIBI TPEHHsS B IHPUPOIE
U TEXHUKE, BIHUSHHE aTMOC(PEPHOro JABJICHHS HA XMBOM OpraHu3M, IUIaBaHUE PBIO,
phlUaru B TEJE YEJIOBEKA, IPU ITOM IEPEBOJAUTH MPAKTUUYECKYIO 3a7adyy B Y4YEOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHMUIA;

OMHCHIBATh HM3yUYEHHBIE CBOWCTBA TeA M (UINYECKUE SBICHUS, HCIONb3YS
¢u3nyeckue BeIMUMHBI (Macca, 00beM, TUIOTHOCTh BEUIECTBA, BPEMS, MyTh, CKOPOCTb,
CpEIHsAs CKOPOCTh, CHJIa YIIPYTOCTH, CHJIA TSKECTH, BEC TENa, CUJIA TPEHMSI, JaBICHHUE
(TBepaoro Temna, >KMJIKOCTH, Ta3a), BbITAJIKUBAIOLIAs CUJIA, MEXaHUYecKas padora,
MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJbl, KO3()(UIMEHT TMOJIE3HOrO JEWCTBUS
MEXaHU3MOB, KMHETHYECKasl U NMOTEHIMAJIbHAS SHEPIHsi), IPH ONMUCAHUU IMPABHIIBHO
TPAKTOBATh (PM3UYECKUN CMBICI UCHOIb3yEMbIX BETUUYHMH, UX 0003HAUEHUS U €IUHULIBI
bu3nyecKuX BETUYHMH, HAXOAWTHb (HOPMYJBI, CBS3BIBAIOIIME JAaHHYIO (DHU3HUECKYIO
BEJIMYMHY C JPYIMMM BEJIMYMHAMH, CTPOUTh IpaUKH H3YHYEHHBIX 3aBUCHMOCTEU
(u3NYECKUX BEJTUUMH;

XapaKTEpHU30BaTh CBOMCTBA TeJl, (PU3HUECKHE SABJICHHS U IMPOLIECCHI, MCHOIb3YS
IpaBWia CIOXKEHUs cuil (BOJb OJHOW mpsiMoid), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, mpaBUIIO paBHOBECHsI phiyara (010Ka), «30JI0TO€ IPABHIIIO» MEXAHUKHU, 3aKOH
COXpaHEHUsI MEXaHWYECKOM HHEPruu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3alIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHNUE;

OOBSCHATh (pU3MUECKHE SBICHHS, MPOLECChl M CBOWCTBA TN, B TOM YHUCIE
U B KOHTEKCT€ CHTyalUud NPAKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbIABIATH
PUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTHYECKHX IIaroB
C UCIIOJIb30BaHUEM 1—2 N3ydEeHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUM, PU3NUECKUX 3aKOHA
WU 3aKOHOMEPHOCTH;

pemarb pacueTHble 3ajayu B 1—2 AEHCTBUSA, HUCMONB3YS 3aKOHBI U (HOPMYJIBI,
CBsI3bIBAIOLIME (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 33JJa4l 3alKChIBATh
KpaTKOE YCIJIOBHUE, IMOJACTABIATh (PU3NYECKUE BEIUYMHBI B (OPMyJBl M MPOBOJUTH
pacyeThl, HAXOIUTh CIPABOYHBIE TAHHBIE, HEOOXOAUMBIE 1JIs1 pEUICHUS 3a/1a4, OIEHUBATh
PEATMCTUYHOCTh NOJTYYEHHON (PU3HUECKON BEIUYUHBL;

pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIU (PU3NIECKUX
METOJIOB, B OIIMCAaHWM HCCIEAOBAHUS BBLACIATH IPOBEPSAEMOE IPEIIOIOKEHUE
(rumnotesy), pa3nuyarh 1 MHTEPIPETUPOBATH IMOTYUYEHHBIN PE3yJIbTaT, HAXOAUTh OIIMOKHN
B XO/JI€ OIBITA, IPOBOJUTH BBIBOJBI 10 €T0 pPe3yJIbTaTaM;

MPOBOANTH OMBITHl TO HAOMIOACHUIO (U3MYECKUX SBICHUM WM (PU3HUECKHUX
CBOICTB Ten: (OpMYJIHMPOBATH IMPOBEPSEMBIE IMPEANOIOKEHHUS, COOMPATh YCTAaHOBKY
U3 MPEAJIOKEHHOTO 000pYA0BaHMS, 3aIIMChIBATh X0/ ONbITA U (POPMYIHPOBATH BBIBOJBL
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BBITIOJIHATD TMPSMBIC H3MEPEHHUS PACCTOSHHSA, BPEMEHHM, MaccChl Tena, oObema,
CUJIbI M TEMIIEpATyphl C UCIOJIb30BAaHUEM AaHAJOTOBBIX M LU(PPOBBIX MNPUOOPOB,
3alMCHIBATh TTOKa3aHUs TPHOOPOB C YYETOM 3aJaHHOW aOCOJIOTHOW MOTPEITHOCTH
VM3MEPEHNUI;

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHOM (PH3NYECKON BEIMYUHBI OT APYTOM
C UCITIOJIb30BAaHUEM TIPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO JABHIKYIIIETOCS
TeJla OT BPEMEHU JIBMIKCHUS TeJa, CUJIbI TPEHHUS CKOJIBKEHHUSI OT Beca Tella, KauyecTBa
00pabOTKM TIOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CHJIBI TPEHHS OT IUIOIIAIN
COINPUKOCHOBEHHUS TEJ, CWJIbl YOPYTOCTH OT YJJWHEHUS IPY>KUHBI, BHITAJIKUBAIOLICH
CUJIbI OT O00BbeMa NOTPY>KEHHOM YacTH Teda M OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHUMOCTH OT IJIOTHOCTH TeJja, OT TJIYOHUHBI, Ha KOTOPYIO ITOTPY>KEHO TEJI0, YCIOBUM
MJIaBaHUS TEJ, YCJIOBUI PaBHOBECHUS pblyara v OJIOKOB, y4acTBOBATh B IJIAHUPOBAHUH
y4eOHOTO WCCIICIOBAaHUs, COOWMpaTh YCTAHOBKY W BBITIOJNHATH W3MEPCHHS, CICAYS
IPEUVIOKEHHOMY  IIJIaHy, (UKCHPOBATh PE3yJIbTaThl IOJYYEHHOH 3aBHCHUMOCTH
bU3HYEeCKUX BEIUYHMH B BUC MIPEITOKCHHBIX TA0IHI] M TPaQUKOB, MPOBOJAUTH BBIBOIBI
10 PEe3yJIbTaTaM MCCIEIOBAHUS,

MPOBOAUTH KOCBEHHBIC M3MEPECHHUS (PU3MYECKUX BEIMYHMH (IJIOTHOCTH BEIIECTBA
JKUJKOCTH W TBEPAOrO Tella, Cujla TPEHUS] CKOJIBKEHUS, JIaBJICHUE BO3/yXa,
BBITAJIKMBAIOIIIAS CHUJIA, ICHCTBYIOIIAS HA MOTPY>KEHHOE B )KUIKOCTD TEJIO, KO PUITHEeHT
MOJIC3HOTO JIEUCTBUS MPOCTHIX MEXAHU3MOB), CIEAys MPEIJIOKEHHOW HUHCTPYKIIUU:
IIPU BBITIOJIHEHUH U3MEPEHUN COOMpPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY W BBIYUCIISATH
3HAQYCHHE MCKOMOM BEJIMYUHEI;

coOMI0IaTh TMpaBWa TEXHUKH OE30MacHOCTH TIpH paboTe ¢ J1abopaTopHBIM
000py1I0BaHUEM;

UMETh TPEJCTABICHUE O TMPHUHIUIAX JACHCTBUS NPUOOPOB M TEXHHUCCKHUX
YCTPOKWCTB: BECHI, TEPMOMETP, THHAMOMETP, COOOIIAIOIIHNECS COCY b, OapoMeTp, phIuar,
TTOJIBYOKHBIN 1 HETTOJBYKHBIN 010K, HAKJIOHHAS IUIOCKOCTE;

XapaKTepru30BaTh MPUHIMILI JICUCTBUA H3YYCHHBIX MPUOOPOB M TEXHUUYECKHX
YCTPOMCTB C MCMHOJIb30BAHUEM UX OMHUCAHUS (B TOM YHUCJE: MOJIIUITHUKH, YCTPOUCTBO
BOJIONIPOBO/IA, TUAPABIMYECKUNA MPECC, MAaHOMETP, BBICOTOMEp, IMOPIIHEBOM HAcoC,
apeoMeTp), MCIOJB3Yysl 3HAHUS O CBOMCTBaX (PM3MYECKHUX SIBICHUH W HEOOXOJUMBIC
dbu3nYecKre 3aK0HbI U 3aKOHOMEPHOCTH;

MPUBOJIUTH TMPUMEPHl (HAXOAUTh HMHGPOPMAIIMIO O IPUMEpax) MPAKTUUYECKOTO
WCITOJIb30BAaHUS (PU3MUECKNX 3HAHWA B TIOBCEIHECBHOW JKM3HU [IJII OOCCIICUCHUS
0e30macHOCTH MpU  oOpalieHud ¢ npudopaMd W TEXHHMUYECKUMH YCTPOHCTBAMH,
COXpaHEHUS 37J0POBbS M COOJTIOICHHSI HOPM KOJIOTHIECKOTO ITOBEICHUS B OKPY>KAFOIICH
cpene;

OCYIIECTBIATh OTOOpP MCTOYHMKOB HMH(popmaruu B MHTepHETe B COOTBETCTBUU
C 3aJIaHHBIM MTOUCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIIUXCS 3HAHUM U ITyTEM CpaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIJCIATH MHPOPMAIHIO, KOTOPAsl SBISETCS MPOTUBOPEUUBOM
WJTU MOKET OBITh HEIOCTOBEPHOM;
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UCIIOJIb30BaTh IpPU  BBINOJHEHWH YYEOHBIX 3aJaHUl  HAyYHO-TOMYJISPHYIO
IUTEPATYpy (U3UUYECKOTO COJIEpPKaHUs, CIPABOYHBIE MaTepuaibl, PECYpPChl CETU
WuTtepuer, BnaAeTb NpUeMaMH KOHCIEKTHPOBAHUS TEKCTa, mpeoOpa3oBaHUs
uH(pOpMaLMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPATKHE MUCHMEHHBIC M YCTHBIE COOOINECHHS HA OCHOBE
2-3 UCTOYHUKOB MH(OPMALIUY, B TOM YHUCIIE ITyOIMYHO MIPOBOAUTH KPATKHE COOOLICHHUS
O pe3ylbTaTax IPOEKTOB WM YYEOHBIX HCCIEIOBaHUM, MPU 3TOM TIPaMOTHO
UCTIONB30BaTh HM3YyUYCHHBIM MOHATHHHBINA ammapaT Kypca (GU3HUKH, COMPOBOXKIATH
BBICTYIUICHUE IIPE3CHTALUEH;

MIPY BHITIOJTHEHUH YY€OHBIX MMPOESKTOB M UCCIIEIOBAHUMN paCTIpeIesaTh 00I3aHHOCTH
B I'PYIIIIE€ B COOTBETCTBUHU C IIOCTABJICHHBIMHU 3a/1a4aMHU, CIEAUTH 3a BBIIIOJIHEHUEM I1JIaHA
JICCTBHI, OIIEHWBAaTh COOCTBEHHBIM BKJAJ B JACSITEILHOCTH TPYMIBI, BBHICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJEHCTBUE, YUUTHIBASI MHEHHUE OKPYKAFOIIUX.

[IpeameTHBIC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI 1O (U3UKE K KOHITY OOy4YCHUS
B 8 Kki1acce:
[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI — OTPaKaTb
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:
MCIIOJIB30BaTh MOHATHS: MAacCa U pa3MePbI MOJIEKYJI, TEMJIOBOE ABUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIECTBA, KPUCTANIMUECKHUE U aMOp(HBIE Tena,
HACBIIIEHHBIN U HEHACBHIILICHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATYPa, BHYTPEHHSS
SHEPrusl, TEIUIOBOW JIBUTATENb, AJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsl, dJIEKTPHUUIECKOE
10Jie, MPOBOJHUKH U TUDJICKTPUKHU, TOCTOSTHHBIN AJIEKTPUUYECKUI TOK, MArHUTHOE MOJIE;
pasnuyaTh SBJICHUS (TETIOBOE PACIIUPEHUE U C)KAaTHe, TEIUIoNepeaada, TEerIoBoe
paBHOBECHE, CMauMBaHUE, KalWUISIPHBIE SBJICHUS, WCIAPEHUE, KOHJCHCAIMS,
TJIaBJICHUE, KpUCTAJUTU3AIUS (oTBepaEBaHUE), KHUTICHUE, Teronepeaaya
(TEeTUTONPOBOTHOCTD, KOHBEKIIMS, H3Iy4Y€HUE), DJIEKTpU3aIusl Tej, B3aUMOJICHCTBUE
3apsioB, ACHCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aHUMOJCICTBUE
MarHuTOB, JACHCTBHE MArHUTHOTO MOJIs HA MPOBOJHUK C TOKOM, AJIEKTPOMArHUTHas
UHAYKIMS) TI0 OINHUCAHWUI0O WX XapaKTepHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JTEMOHCTPUPYIOIINX TaHHOE (PU3NIECKOE SBIICHNUE;
pacno3HaBaTh MPOSIBJICHUE HM3YUYCHHBIX (PU3NYECKUX SIBICHUW B OKPYXKAIOIIEM
MHUpE, B TOM 4YHCICe (PU3NYECKHE SBICHUS B TPUPOJC: MOBEPXHOCTHOE HATSKCHUE
U KalnWwUISIpHBIE SBJIEHUS B NPHUPOJE, KPUCTAUIBI B mOpupojae, uznydenne ColiHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra,
ANIEKTPUYECKHUE SIBIICHUS B aTMOC(hepe, AIEKTPHUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3eMJiiu, apeiid MmoiarcoB, pojib MArHUTHOTO TOJIS JIJIS )KU3HU Ha 3eMJie, MOJISIPHOE
CUSHHE, TP OTOM TEPEBOAUTH MPAKTUUYECKYIO 3amady B YyYeOHYIO, BBIJICIATH
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUECKUX SBICHUN;
ONMKCHIBATh HW3YYCHHBIC CBOMCTBA Tel W (PU3WYECKUE SBICHUS, HCIONb3YS
dbuznyeckre BEIMYUHBI (TeMrepaTypa, BHYTPEHHSSI SHEPrusi, KOJIUYECTBO TEIUIOTHI,
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yZA€JIbHAs TEIUIOEMKOCTh BEUIECTBA, YAEJbHAs TEIUIOTA IUIABJICHUS, YAEIbHAs TEIJIOTA
napooOpa3oBaHus, yAelbHAas TEIUIOTa CTOpaHUs TOIUIMBA, KOA(GQUIIMEHT TMOJIE3HOTO
JEUCTBUSA TEIJIOBOM MAalllMHBI, OTHOCUTEJbHAS BIAXHOCTh BO3[yXa, 3JEKTPUUYECKUN
3aps]l, CUJIa TOKA, AIEKTPUIECKOE HANPSIKEHNE, CONPOTUBIIEHUE TPOBOIHUKA, YAEIBHOE
COMNPOTHUBJIEHUE BEIIECTBA, pa00OTa U MOILIHOCTh 3JEKTPUUYECKOIO TOKA), IPU OMUCAHUU
IPaBWIBHO TPAKTOBaTh (M3MYECKUN CMBICI HCIHOJB3YEMBIX BEIMYMH, OOO3HAYEHUS
U eAUHULBI (U3NYECKUX BEJIMYMH, HAXOAWTHb (OPMYJIbl, CBS3BIBAIOIINE JAaHHYIO
(U3HYECKYI0 BEIIMYMHY C JPYTMMH BEIMYUHAMHU, CTPOUTH TPAPUKH HU3YUEHHBIX
3aBUCUMOCTEN (PU3NYECKUX BEITUUNH;

XapaKTepHU30BaTh CBOMCTBA TeJ, (DU3UUYECKUE SIBICHUS U IPOLIECCHI, UCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpHUU CTPOCHHs BELIECTBA,
MPUHIUI CYTIEPIIO3ULINHU MTOJIEH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPAaHEHHUS 3apsiia,

3akoH Oma i yyacTka uenu, 3akoH J[xoyns-JleHia, 3aKOH COXpaHEHUsI SHEPTUH,
IIPU 3TOM YMETh (OPMYIUPOBATH 3aKOH U 3aIIUCHIBATH €70 MATEMATUYECKOE BBIPAXKECHHUE;

OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TE€J, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUd  NPAaKTUKO-OPHUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  NPUYHMHHO-
CIIEJICTBEHHbIE  CBSA3M, CTPOUTh OOBSICHEHHWE U3 1-2  JIOTMYECKMX  IIIaroB
C HCIOJIb30BaHMEM |—2 H3y4YeHHBIX CBOWCTBAa (M3MUYECKUX SIBICHUN, (U3NIECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEW;

peliaTh pacueTHble 3aJauyu B 2—3 JEHCTBUS, UCHOJIb3Ys 3aKOHbI M (OPMYIIBI,
CBsI3BIBAIONINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCJIOBHUS 33]]a4H 3alliChIBAThH
KpPaTKOE YCJIOBME, BBISBIATh HEAOCTAaTOK JAHHBIX JUIs pEUIeHMs 3aJaud, BbIOHMpaTh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JIJISl €€ PEIICHUs, IPOBOIUTh PACUEThl U CPAaBHUBATH
MOJIyYEeHHOE 3HAYCHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMH JJTAHHBIMU;

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIINUTh HPU MOMOUIM (PUIUUECKUX
METO/IOB,  HWCIOJb3ys  ONHMCAaHUE  MCCIENOBAaHUSA,  BBIICIATH  IPOBEPSEMOE
NPEANOIOKEHNE, OLICHUBATh MPAaBUIBHOCTh IMOPSAKA MPOBEICHUS HCCIEIOBaHUS,
IIPOBOJUTH BBIBOJBL;

MPOBOANTH OMBITHI MO HAOMIOACHUIO (U3MUECKUX SBICHUN WIH (PU3NIECKUX
CBOMCTB TeJ (KanWUISIPHBIE SBJICHUS, 3aBUCHUMOCTb JIaBJICHUS BO3/AyXa OT €ro oobeMma,
TEeMIIepaTypbl, CKOPOCTH MPOLIECCA OCTHIBAHUS U HAIPEBaHUS MPU U3ITYyUYEHUU OT LBETA
u3Nydame  (morjomaromed)  MOBEpXHOCTH,  CKOPOCTh  HMCHAPEHUS  BOAbI
OT TEMIIepaTypbl JKHJIKOCTH M IUIOLIAQJAW €€ ITOBEPXHOCTH, DJIEKTpU3alUs Tell
Y B3aUMOJICHCTBUE ANEKTPUUECKUX 3apSA0B, B3AMMOJICHCTBHE MOCTOSHHBIX MAarHUTOB,
BH3YyaJIM3alMsl MAarHUTHBIX IOJIEH NOCTOSHHBIX MarHUTOB, JEHCTBHS MAarHUTHOTO IOJIS
Ha MPOBOJAHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHWTa, CBOMCTBA 3JIEKTPOABUIATEIIS
MOCTOSTHHOTO TOKa): (OpPMYyIUPOBAaTh MPOBEPSIEMBIE MPEANOIOKEHHUS, COOUPAThH
YCTaHOBKY U3 IIPEJI0AKEHHOT0 000pYy10BaHUS, OIUCHIBAThH X0/ OMbITA U POPMYIUPOBATH
BBIBO/IbI;

BBIIOJIHATh MPSAMBIE H3MEPEHHsI TEMIEPATypbl, OTHOCUTEIBHOM BIIAKHOCTH
BO3[yXa, CHWJIbI TOKa, HANpsIKEHUS C HCIOJIb30BAHMEM AaHAJIOTOBBIX MpPHOOPOB
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U JaTYMKOB (PU3MUECKUX BEIMYMH, CPABHUBATH PE3yJbTaThl M3MEPEHHUM C YYETOM
3aIaHHOM aOCOFOTHOM MOTPENTHOCTH;

MPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTH OJIHOM (PM3UYECKOU BEITMYUHBI OT IPYTOM
C HCIIOJB30BaHUEM MPSIMBIX H3MEPECHHH (3aBUCHMOCTH COMPOTHBIICHHUS ITPOBOIHUKA
OT €ro JJIMHBI, IJIOIIa 1 MOMEPEYHOTO CEUCHHUS U YACIBHOIO COTPOTUBIICHUS BEIIECTBA
MPOBOJHMUKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOJHUK, OT HAMPSKEHUSI HA TPOBOJHUKE,
HCCIIEIOBAHUE TIOCIICIOBATEIBHOTO MW MMapallICIbHOTO COCIWHEHHN ITPOBOJHHUKOB):
IJIAaHUPOBATh HMCCJIEAOBaHUE, COOMpATh YCTAHOBKY U BBIMOJHATH MU3MEPEHHUS], CIEHYS
MPEIOKCHHOMY TIIaHy, (DMKCHUPOBATHh PE3YJIbTATHI MOTYYEHHON 3aBUCUMOCTH B BHUJIE
Ta0IuIl U TPa(UKOB, MPOBOJUTH BHIBOJBI 110 PE3yIbTaTaM UCCIICIOBAHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHUS (HDU3UICCKUX BETNUNH (yIAeIbHAs TETUIOEMKOCTh
BEIIIECTBA, COMPOTHBIICHUE MPOBOJHUKA, pab0oTa U MOIIHOCTH 3JIEKTPHUYECKOIO TOKA):
IJIAHUPOBAaTh HM3MEPEHUs, COOMpAaTh OSKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEAYS
MPEITI0OKEHHON MHCTPYKITUU, U BRIYUCIISATh 3HAUCHUE BEJIMYUHBI;

coOmoaaTh mMpaBWiIa TEXHUKH O€30IacHOCTH TIpH paboTe ¢ JabopaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh TPHUHIIUIBI JEHCTBUS HW3YyUYCHHBIX MPUOOPOB W TEXHUYECKUX
YCTPOMCTB C UCIOJIB30BAHUEM HX OMMUCAHUS (B TOM YHUCJE: CUCTEMA OTOILICHHS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIEPMETpP, BOJIBTMETP, CUETUHK DICKTPUICCKOU
DHEPTUH, DBJIEKTPOOCBETUTEIBHBIC TPHUOOPHI, HArpeBaTENbHBIC AIICKTPOIPUOOPHI
(mpuMepBI), DJICKTPUYCCKHE TMPEIOXPAHUTEIH, JJICKTPOMArHUT, 3SJIEKTPOJIBUTATEIb
MOCTOSSHHOTO ~ TOKa), HCIOJB3ysl 3HAHWS O CBOWCTBaX (DM3MYECKUX SIBIICHHUHA
1 He0OXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IMPOCThIE TEXHUYECKUE YCTPONCTBA W HM3MEPUTENIbHBIE MPUOOPHI
M0 CXeMaM U CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETp, JIBUTATEIh BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOI, PEOoCTaT), COCTABIATH
CXEMBbI AJIEKTPUUECKUX LIEMEH ¢ MOCIeN0BATEIbHBIM U MapaJICIbHBIM COCTUHCHUEM
AJIEMEHTOB, pa3iinyas yCJIOBHbIE 0003HAUCHUS DJIEMEHTOB JICKTPUUYCCKUX 1ICTICH;

MPUBOANTHh TMPUMEPHI (HAXOAUTh HWH(POPMAIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCIIOIb30BaHUs (U3WYECKUX 3HAHWW B TIOBCETHEBHOM JKM3HU JJi1 OOecredeHUs
0e30macHOCTH MpU  oOpalieHud ¢ npudopaMd W TEXHHMUYECKUMH YCTPONCTBAMH,
COXpaHEHUS 37J0POBbS M COOJTIOICHHSI HOPM DKOJIOTHIECKOTO ITOBEICHUS B OKPY>KAFOIICH
cpere;

OCYIIECTBIIATh, TOUCK HH(popMaruu ¢GU3HIeCKoro cojepxkanus B HHTepHeTe,
Ha OCHOBE HMMEIOIIMXCS 3HAHWW M MYTEM CPABHEHUS JAOMOJHHUTEIBbHBIX HMCTOYHHKOB
BEIICIIATh WH(OpPMAIMIO, KOTOpas SBISACTCS TPOTHBOPEYMBON WM MOXKET OBIThH
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh TIPW BBHITIOJIHGHWHM YYE€OHBIX 3aJlaHWA  HAyYHO-TIOMYJISPHYIO
auTepaTypy (H3UYECKOro Cojep)KaHHs, CIPaBOYHBIC MaTepHalbl, PECypChl CETH
NutepHer, BIaaeTb MNpueMaMyd KOHCHEKTHUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIu U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;
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CO3/1aBaTh COOCTBEHHbBIC MUCbMEHHBIE M KpaTKUE YCTHBIE COOOIIEHMs, 00001mas
UHGOPMAIIMI0O M3 HECKOJbKUX HCTOYHUKOB, B TOM YHCIE MyOJUYHO MPEACTABIATH
pe3yabTaThl MPOEKTHON WIIM HUCCIAEAOBATENIbCKON NESITEIbHOCTH, IPU 3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YyUEHHBIM MOHATHIHBIA anmapaT Kypca (U3HKH, COINPOBOXKIAThH
BBICTYIUIEHUE ITPE3EHTALlAEH;

IPU BBIIIOJIHEHUU YYEOHBIX MPOEKTOB M HUCCIECJOBAHUM (PU3NUYECKUX IPOLIECCOB
pacnpenenarb 00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C IOCTABJIEHHBIMH 3aJauyaMu,
CIeIUTh 3a BBINOJHEHUEM IUIAHA JIEWCTBUM W KOPPEKTUPOBATh €ro, OLIEHHBATh
COOCTBEHHBIM BKJaJ B JESATEIBHOCTh TPYIIbI, BBICTpAaUBaTh KOMMYHHMKAaTHUBHOE
B3aMMOJICHCTBHE, TPOSBIISSA TOTOBHOCTD pa3peniaTb KOH(IUKTHI.

[IpeameTHBIC PE3yNbTaThl OCBOCHHUS MPOTPAMMBI 1O (U3UKE K KOHITY OOyYCHHS
B 9 Ki1acce:

[IpeameTHbie  pe3yiabTaThl Ha  0a30BOM  ypOBHE  JIOJDKHBI  OTPaKaThb
c(hOpMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

WCMOJIb30BaTh MOHSTHS: CHUCTEMa OTCYETA, MaTepHalbHAas TOYKA, TPACKTOPHS,
OTHOCUTEIILHOCTh MEXaHUUYECKOro JBWKEHUA, Aedopmaius (ympyras, MmiacTUYecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTb U IIEPETPY3KHU, LEHTP TAKECTH,
a0COJIFOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPJOTO TEja, paBHOBECHE, MEXAHUYECKUE
KOoJeOaHusl W BOJIHBI, 3BYK, MHGPa3ByK U YIbTPa3BYK, JJIEKTPOMATHUTHBHIC BOJIHBI,
[IKajia 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh M AaJTbHO30PKOCTH, CHEKTPHI
UCITyCKaHWUS W TIOTJIONMICHUS, aibda-, 0eTa- W raMMa-u3JIydeHHs, W30TOIbI, saepHas
DHEPIeTUKA,

pasynuath ABJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEUHOE JBUKECHHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JIBUKEHUE, CBOOOHOE IMaJICHUE TeJ, PABHOMEPHOE
JIBWKEHHE TI0 OKPYXHOCTH, B3aMMOJICMICTBHE TE€J, PEAaKTUBHOE JBUKCHHUE,
KojebaTebHOe JBIDKCHHE (3aTyXamllne W BBIHYXJACHHBIC KOJIeOaHUs), pPE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKEHUE 3BYKA, IPSIMOJIMHENHOE PACIIPOCTPAHEHUE, OTPAKEHUE
Y [IPEJIOMJIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIOro cBeTa
B CIEKTP U CIIOKECHHUE CIIEKTPaJbHBIX IBETOB, IJUCIIEPCUS CBETA, E€CTECTBEHHAs
PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JTMHEHYATOrO CIIEKTPA U3TYyUYEHUs) 10 OMHUCAHUIO UX
XapaKTePHBIX CBOWCTB U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE
SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE
(B ToM yucie (pU3nvYecKue sIBJICHUS B MIPUPOJIC: MPUITUBBLI U OTIUBBI, IBUKECHUE IJIAHET
CoOJIHEYHOM CUCTEMBI, PEAKTUBHOE JBUKCHUE KUBBIX OPTaHU3MOB, BOCIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMIJICTPSICEHUE, CEUCMHYECKHE BOJHBI, I[yHAMH, 3XO, I[BETa TEJI,
ONTHUYECKUE  SBJICHUS B  MpUpOJe, OHOJOTHUYECKOe  JEHCTBHE  BHUJIUMOTO,
yIBTPa(HOIETOBOTO W PEHTICHOBCKOTO H3IYyYEHUH, €CTECTBEHHBIM pPaTlOaKTHBHBIN
(G OH, KOCMUYECKHUE JTYUH, PAAMOAKTUBHOE U3TyYE€HUE TPUPOIHBIX MUHEPAJIOB, IEUCTBUE
PAIMOAKTUBHBIX M3JyYCHUM HA OpraHu3M YeJoBEKa), IMpPU DITOM TIEPEBOJIUTH
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IPAaKTUUECKYIO 3aJauy B Y4YEOHYIO, BBIIEIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(U3HYECKUX SABICHHUI;

ONKCHIBATh HM3YYEHHBIE CBOICTBA Tel W (PU3WYECKUE SBICHUS, HCIONb3Ys
¢uznyeckue BENWYUHBI (CPEIHSAS U MTHOBEHHAsl CKOPOCTh Teja MPU HEPaBHOMEPHOM
JBIKEHUHU, YCKOPEHHUE, MEpEMENICHUE, IyTh, YIJoBas CKOPOCTh, CHJIA TPEHUsS, CHJIA
YOPYTOCTH, CUJa TSHXKECTH, YCKOPEHHE CBOOOIHOTO MaJCHUS, BEC Tesa, UMITYJIbC Tela,
UMIYJbC CUJIbI, MEXaHUYecKass paboTa M MOIIHOCTb, MOTEHLMAJIbHAs SHEPrusl Tena,
MNOJHITOrO0 HaJ IMOBEPXHOCTHIO 3€MIIM, MOTEHUHUAJIbHAS SHEPIUsl CXKATOW MNPYKUHBL,
KUHETUYECKasi YHEPIHsl, MOJTHAsE MEXaHU4eCcKasi DHEPIHsl, IEPUO]T U YacTOTa KoeOaHul,
JUIMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IIOKAa3aTellb
IPENOMIICHUSI CpEefbl), MPU ONMUCAHUU TMPABWIBHO TPAKTOBATh (DU3MUYECKUN CMBICH
UCIOJIb3YEMbIX BEIMYMH, O003HAUEHUS U €IUHULBI (PU3MUYECKUX BEJIUYMH, HAXOIUTh
(GopMyJibl, CBS3BIBAIOLIUE JAHHYIO (PU3MUYECKYIO0 BEJIWYUHY C APYTMMHU BEJIUYUHAMU,
CTPOUTH TPaPUKH U3yUYEHHBIX 3aBUCUMOCTEH (DU3NUECKHUX BEIHYNH;

XapaKTepU30BaTh CBOMCTBA TeJd, (PU3MUYECKUE SIBICHUSI U TPOLIECCHI, UCIOIb3YS
3aKOH COXPAaHEHHMsI SHEPruH, 3aKOH BCEMHPHOIO TATOTECHMSI, MPUHLHUII CYNEPIO3UIUN
CWJ, IPUHLMUI OTHOCUTEJIBHOCTU ['amwies, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUSI U ITPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsI0BOTO
U MaccoBOIO YHCEN NpPH SIEPHBIX pPeaKUusx, HpH 3TOM (POPMYIHPOBATH 3aKOH
Y 3aIlIACHIBATh €r0 MaTEMATHUYECKOE BBIPAXKCHME;

OOBSACHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TE€JN, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMil ~ NpPaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYUHHO-
CIIEICTBEHHBIE  CBSI3U, CTPOUTh OOBICHEHHE U3 2-3  JIOTUYECKUX IIaroB
C UCHONb30BaHMEM 2-3 M3YyYEHHBIX CBOMCTBA (DM3MUECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacueTHble 3a7aud (OMHMpArOIIUMecs Ha CUCTeMy M3 2—3 ypaBHEHHU),
UCIOJIb3Ysl 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOLINE (PU3NYECKUE BEJIWYUHBI: HA OCHOBE
aHaJIN3a yCIIOBUA 3aJa4d 3alUCBhIBaTh KPAaTKOE YCIIOBHE, BBIABIIITH HEJNOCTAIOIINE WIIU
U30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIE IS PEIICHUS,
IPOBOAUTD PACUYETHI U OLICHUBATh PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHUSI (PU3HUECKON
BEJIMYHHBI,

pacmo3HaBaTh MPOOIEMBI, KOTOPHIE MOXXHO PEIIUTh MPHU MOMOIIN (PU3NIECKUX
METOJIOB,  HCIIOJIb3ysl ~ ONMCAaHUE  MCCIENOBAaHWs,  BBIJICHATH  IIPOBEPSIEMOE
NPEANOJIOKEHNE, OLICHUBATh IMPaBUIBHOCTh MOPSAAKAa MPOBEACHUS HCCIEIOBaHNUS,
IIPOBOJMUTD BBIBOJIbI, UHTEPIPETUPOBATE PE3YyIbTaThl HAOIIOCHHUMA U OTIBITOB,

IPOBOAMUTH OIBITHl MO HAOMIOACHUIO (DU3MUECKHX SBJICHUN WIM (U3HYECKUX
CBOMCTB Ten (M3y4yeHHE BTOPOro 3akoHa HBIOTOHA, 3aKOHAa COXpAaHEHUs SHEPIUH,
3aBUCUMOCTH IIepro/ia KoieOaHui Npy>KMHHOTO MasiTHUKA OT MaccChl Ipy3a U AKECTKOCTU
OPYXKHHBl ¥ HE3aBUCHUMOCTh OT aMIUIATYIbl MallbIX KOJIeOaHWH, MPSIMOJIMHEHHOE
pacipoCTpaHEHUE CBETA, PA3NIOKEHHE OEIOro CBeTa B CIEKTpP, M3yYEHUE CBOWCTB
M300pakKeHMsI B TUIOCKOM 3€pKaje M CBOWCTB M300paXK€HUs IpeaMeTa B coOuparomien
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JUH3€, HAOII0ACHHUE CIIJIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3IYUYEHHS): CAMOCTOSITEILHO
co0uparh yCTaHOBKY M3 M30BITOYHOTO HabOpa 00OpYyIOBaHMs, OMHMCHIBATh XOJ OIbITA
U €T0 pe3ysbTaThl, (POPMYIHPOBATH BHIBOJBL;

IPOBOAMUTH MPU HEOOXOJMMOCTH CEPHUIO MPSMBIX U3MEPEHUI, ONpeaessist cpeaHee
3HAUYEHHUE U3MEpAEMON BEIMYMHBI ((POKYCHOE pPACCTOSHHE COOMPAIOIIECH JIMH3BI),
000CHOBBIBaThH BBIOOP criocoOa u3MepeHus (M3MepUTEIHLHOTO Mpudopa);

IPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEJIMUUH C UCIIOJIb30BAHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBIXKEHUHT
0e3 HayaJIbHON CKOPOCTH, MEPHOIa KOJIEOaHU MaTEMAaTUUYECKOTO MasiTHUKA OT JUIMHBI
HUTH, 3aBUCHMOCTH yIJia OTPaKCHMsI CBETa OT yrja MaJeHUs U yrjia MpeIoMIICHUS
OT yTIJia MaJieHus): TUIAHWPOBATh MCCIIEI0BAaHNE, CAMOCTOSTEIbHO COOMPAaTh YCTaHOBKY,
(¢ukcHpoBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCHUMOCTH (PU3NYECKUX BEIUYMH B BHUJEC
TaOJIUL ¥ TPaQHUKOB, IPOBOJUTH BHIBOBI IO PE3yJIbTaTaM MCCIEA0BAHUS;

MPOBOANTh KOCBEHHBIE H3MEpPEHUs (PU3UUECKHX BEIWYMH (CPEAHss CKOPOCTh
Y YCKOpPEHHE TeJa MIPH paBHOYCKOPEHHOM JIBUKEHHUH, YCKOPEHHE CBOOOHOTO NMaJACHHUS,
KECTKOCTb TPYXHUHBI, KOIPPHUIMEHT TPEHHUS CKOJBKECHHs, MeXaHudeckas pabdota
U MOIIHOCTb, 4YacTOTa M MEpPHOJ KOJeOaHWH MaTeMaTH4YeCKOro M MPYKHUHHOIO
MasiTHUKOB, ONITUYECKas Crjla COOMPAIOILEl TMH3bI, paJUOAaKTUBHBIN (DOH): TUIAHUPOBATH
U3MEpeHHs], coOMpaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBITIOJNHATH H3MEPEHMUS,
clenysl PeAsI0KEHHON MHCTPYKIIMH, BBIYUCIIATh 3HAUYCHUE BEJTMUMHBI U AaHAJIM3UPOBATh
MOJTyYEHHBIEC PE3YIbTAThI C YUYETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUH;

coON0aTh MpaBWIa TEXHUKU O€30MacHOCTU Mpu pabdoTe ¢ JadopaTOpHBIM
000py1I0BaHUEM;

pa3ianyaTh OCHOBHbBIE MPU3HAKU MU3YyUYEHHBIX (PU3UUECKUX MOJENIeH: MaTepralibHas
TOUYKa, aOCOJIOTHO TBEPJO€ TENO, TOYCHHBI HCTOYHHK CBETA, JIyd, TOHKAs JIMH3a,
IUTAHETapHAasi MOJIENb aTOMA, HYKJIOHHAsI MOZIeJIb aTOMHOTO s1/1pa;

XapaKTepU30BaTh MPUHIUIBI ACHCTBHS HM3YYCHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € HCHOJB30BAaHWEM HMX OMNHCAHUS (B TOM 4YHCIE: CHUAOMETp, AATUYUKU
TIOJIO’KEHUSI, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3X0JI0T, OYKH, IEPUCKOII, (hoToarmapar,
ONTUYECKUE CBETOBOJbI, CIEKTPOCKON, TO3UMETp, Kamepa BuibcoHa), uCHONIB3Yys
3HaHWS O CBOWCTBaX (U3MUECKHX SBICHWA W HEoOXoAuMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPHUTETHHBIX MPHUOOPOB M TEXHOJIOTHUYECKUX MPOIECCOB MPHU PEUICHUH
y4€OHO-IIPAKTUUECKUX 3a/ay, ONTHUYECKHE CXEMbl ISl IMOCTPOCHMSI H300pa)KeHUi
B TUTOCKOM 3€pKajie U COOMPAIOIIEH JIMH3E;

MPUBOANTH NpPUMEPHl (HAXOAUTh HMH(POPMALMIO O MpUMEpax) MNPAKTUYECKOTO
UCIOJb30BaHUsl (PU3MUECKUX 3HAHUM B IOBCEAHEBHOM XU3HU [UIsl OOecredyeHus
Oe3omacHOCTH TpH OOpamieHud ¢ NpubopaMu W TEXHHUUYECKUMH YCTPOMCTBAMH,
COXPaHEHHUS 370POBbsI U COOIIIOIEHUSI HOPM DKOJIOTUIECKOTO TTOBEICHHUS B OKPYKAIOIICH

cpene;
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OCYIIECTBIATh MOUCK MH(OpManyu B MHTepHETE, CAMOCTOATENBHO (HOPMYIUPYS
IIOMCKOBBIM 3alpOC, HAXOAWTh IIyTU OIPEICICHUS TOCTOBEPHOCTU IOJYYECHHOHN
uH(pOpMaIIMU Ha OCHOBE UMEIOIIUXCS 3HAHUM U JOTOJIHUTEIbHBIX HCTOUHUKOB;

UCIIONIb30BaTh IpPU  BBINOJHEHWHM YYEOHBIX 3aJaHUl  HAyYHO-TOMYJISPHYIO
JUTEpaTypy, CHPAaBOYHBIE MaTepuaibl, pecypchl cetu VHTEpHET, BilaieTrh IpueMamu
KOHCIIEKTUPOBAHUS TEKCTA, MPe0Opa30oBaHusl HHPOPMALIUK U3 OJTHON 3HAKOBOM CHCTEMBbI
B IpYTyIO;

co37aBaTh COOCTBEHHbBIE IHCbMEHHBIE U YCTHbIE COOOLIEHUSI Ha OCHOBE
uHGOpMAIIMU W3 HECKOJbKHX HCTOYHUKOB, MyOJUYHO TMPEACTaBIATh PE3yJIbTaThl
IIPOCKTHOW WJIM HUCCIIEIOBATENIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HUCIOJIb30BaTh
W3YYEHHBIM MOHATHMHBIA amnmapaT W3y4aeMoro pasziena (pU3HKM U CONPOBOXKAATH
BBICTYIUICHHE NIPE3EHTALUEN C YUETOM OCOOCHHOCTEHN ayAUTOPUH 00YUarOIIUXCS.
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7 KIIACC
Ne HaumenoBanue [IporpamMmmHoO€ cosiepKaHue OCHOBHbBIE BU/IbI JEATEIBHOCTH 00YYaIOIIUXCS
/1 Pa3zesoB M TEM

y4eOHOTO IpeaMeTa

du3uka u ee POJIb B MIO3HAHUH OKPY/KAIOI

ero Mupa

BenanuuH. Ousnueckue
npubopsl. [lorpemHocTs
U3MEpPEHUN
MexnyHapoaHas cuctema
€IUHUIL

1.1 | ®uszuka—Hayka ®du3zuka — HayKka o mpupojie. | BrisiBienue paznuunii Mexay GU3ndecKuMu
0 IPUPOJIE SIBrieHust mIpUPOIbI. Y XUMHUYECKUMU MPEBPAILICHUSIMU.
PuU3NYECKUE SIBJICHUS: Pacnio3naBanue u kinaccudukaius GU3ndecKux
MEXaHWYECKHE, TETUIOBbIC, | SIBICHUM: MEXaHUYECKUX, TeTUIOBBIX,
ANEKTPUUECKUE, AJIEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MAarHUTHbBIE, CBETOBBIE, Hab6monenue n onmcanue PuU3NIecKux sIBICHANA
3BYKOBBIE
1.2 | ®usnueckue ®u3NYECKHUE BEIINYUHBI. OnpeneneHue HeHbl EIEHUS MIKaIbI
BEJINYUHBI N3mepenune Gpuznyueckux U3MEPUTENBHOTO MTPUOOpA.

N3mepenne TUHEHHBIX pa3MeEPOB T

U MPOMEKYTKOB BPEMEHH C yUETOM
IIOIPEIIHOCTEM.

N3mepenune o6beMa JKUIKOCTH U TBEPIOTO Tela.
V3mepenue TemMnepaTypbl IPH TOMOIIN
YKUJIKOCTHOTO TEPMOMETpPA U JIaTIHKA
TEMIIEPaTyphlI.

BrITiosTHEHNE TBOPUYECKUX 3aJaHUH 11O TTOUCKY
CIOCO00B U3MEPECHUS HEKOTOPBIX (PU3NICCKHIX
XapaKTePUCTHK, HAIIPUMEP, Pa3MEPOB MaJIbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), y/IaJICHHBIX
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00BEKTOB, OOJIBIITUX PACCTOSHHM, MaJIBIX
IPOMEKYTKOB BpeMeHH. OOCyx)eHue
IpeajiaraeMbIX CIIOCO00B

1.3.

EctectBenHo-
HAY4YHBIA METO/T
MMO3HAHUI

Kak ¢usuka u apyrue
€CTEeCTBEHHBIE HAYKH
W3Yy4aloT IPUPOTY.
EcrecTBeHHO-HAy4YHBIN
METOJI IIO3HAHUS:
HaOJII0ICHNE, TOCTAHOBKA
Hay4IHOT'O BOTIPOCA,
BBIJIBUKCHHUE TUIIOTE3,
AKCIIEPUMEHT 10 TPOBEPKE
TUIIOTE3, O0OBICHEHUE
Ha0JII01aeMOTO SIBJIICHUSL.
Omnucanne GU3NIECKUX
SIBIICHUH C TOMOIIIBIO
Moaeen

BrinBukeHue runores, 00bICHIIONINX MPOCThIC
SBJICHUS, HAIIPUMED:

— IIOYEeMY OCTaHABJIMBACTCS ABUKYIIIECECS

10 TOPU30HTAIBLHON MOBEPXHOCTH TEJO;

— MIOYEMY B KaAPKYIO MOTOAY B CBETJION OJCKIIEC
MpoXJIaAHEN, yeM B TeMHOM. [Ipennoxenue
CIIOCOOOB IMTPOBEPKH THUTTIOTE3.

[IpoBeneHue uccae0BaHus Mo MPOBEPKE KAKOM-
MO0 THITOTE3HI.

[TocTpoenune mpocTermmx Moaene HU3MIeCKuX
SIBJICHUH (B BUJIE pUCYHKOB WJIM CXEM ), HAIIPUMEDP
naJieHue MpeaMeTa; NPsSMOIMHENHOE
pacrpoCTpaHEeHHUE CBETA

Hroro no pazneny

HepBOHa‘IaJIbHI)Ie CBCACHUA

0 CTPOCHHH BeIlIECTBA

2.1

CrtpoeHue BelecTBa

1

CtpoeHue BelecTna:
aTOMBI M MOJICKYJIBI, KX
pazmepsl. ONBITHI,
JTIOKa3bIBAIOITUE
JMCKPETHOE CTPOCHHUE
BEIIIECTBA

Habumroenue v mHTEpIIpeTalys ObITOB,
CBUJICTEIHCTBYIOMNX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOEHHUH BEUIECTBA: ONBITHI C PACTBOPECHUEM
Pa3TNYHBIX BEIIECTB B BOJIE.

Or1eHKa pa3MepoB aTOMOB U MOJIEKYIT

C UCIoNIb30BaHueM QoTrorpaduil, MOTydeHHBIX
Ha aTOMHOM CHJIOBOM MuKpockorne (ACM) —
naboparopHas paborta no reme: «OleHKa
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JuaMeTpa aToMa METOJIOM PSZIOB
(c ucnonp3oBanueM otorpaduii).
Omnpenenenre pa3MepoB MajbIX Tel

2.2 | JIBmxeHne
Y B3aUMOJICHCTBUE
YaCTHII BEIIECTBA

JIBUIKEHHE YaCTHI]
BemlecTBa. CBA3b CKOPOCTH
JBWKEHUS YaCTHUIL

C TeMIEepaTypou.
bpoyHOBCKO€E nBMXKEHNE,
muhdy3us.
B3anmoneiicTtBue yacTuiy
BEIIECTBA: IPUTSKECHUE

Y OTTAJIKUBAHUE

Habmonenue u o0bsicHEHHE OPOYHOBCKOTO
JBIKEHUSA U siBIICHUS TudPy3un.

[IpoBeaenue u 00BICHEHHE OTIHITOB

10 HAOTFOACHUIO TETUIOBOTO PACIITUPEHUS Ta30B.
[IpoBeneHne u 00OBICHEHUE OTBITOB

110 OOHAPY>KEHUIO CUJT MOJIEKYJISIPHOTO
MPUTSHKCHUS ¥ OTTAJIKABAHUS

2.3 | ArperatHbie
COCTOSIHUS BELIECTBA

ArperaTHble COCTOSIHUS
BEIIECTBA: CTPOCHHUE I'a30B,
XKHUJIKOCTEU U TBEPABIX
(KpHCTAJUIMYECKUX) TEJL.
Bzaumocss3bs Mexy
CBOVCTBAMU BELIECTB

B Pa3HbBIX arperaTHbIX
COCTOSIHUSIX U X
ATOMHO-MOJIEKYJIIPHBIM
ctpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM
BO/IBI

Onucanue (¢ UCIOJIB30BAaHUEM MPOCTHIX
MOjieJiel) OCHOBHBIX Pa3IMuUii B CTPOSHUH T'a30B,
KUJKOCTEN U TBEPIBIX TEJ.

OO0BgIcHEeHNE MaJIOH COKUMAEMOCTH JKUJIKOCTEHN

U TBEPJIbIX TeJI, OOJIBIION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHust (POPMBI TBEPIBIX TN
U TEKYYECTH KUIKOCTH.

[IpoBeneHrEe ONBITOB, JOKA3bIBAIOIINX, YTO

B TBEPJIOM COCTOSIHUU BOJbI YACTHUIIBI HAXOJSATCS
B CpEJIHEM Jajbllie JPYT OT ApyTra (IIOTHOCTh
MEHBIIIE), YEM B KUKOM.

Y cTaHOBIIEHUE B3aUMOCBSI3U MEXKITY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIbI

U CYILIECTBOBAHUEM BOJIHBIX OPTaHU3MOB

(MC — Guomnorus, reorpadusi)

Hroro no pazneny
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JBukeHre U B3auMOeCTBUE TeJl

3.1 | Mexanuueckoe Mexannyeckoe aBuxkenue. | MccrnenoBanue paBHOMEPHOTO JBMKEHUS,
JBUKCHHE PaBHOMEpHOE ONPEIEICHUE €ETO IPU3HAKOB.
Y HEpPAaBHOMEPHOE Habnronenue HepaBHOMEPHOTO ABMKEHHUS
neuxeHue. CKoOpocTb. Y OIpE/ICJIEHNE €r0 OTIIMYUNA OT pAaBHOMEPHOTO
Cpennsist CKopoCTb JBUKCHMUSL.
IIPY HEPABHOMEPHOM OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO
IBWkeHuu. Pacuet mytu JBIKEHUA (IIapuKa B )KUJIKOCTH, MOJIETN
Y BPEMEHU JBUKECHUS ANEKTPUUECKOr0 aBTOMOOMIIS U T.11.).
Onpenenenue CpeTHEN CKOPOCTHU CKOJbKEHUS
Opycka Wi I1apuKa 10 HaKJIOHHOM IMIIOCKOCTH.
Pewrenue 3a1a4 Ha onipesiesieHUe MyTU, CKOPOCTH
Y BPEMEHU PAaBHOMEPHOT'O JIBUKEHUS.
AHanu3 rpaduKoB 3aBUCUMOCTH ITyTH U CKOPOCTHU
OT BPEMEHU
3.2 | Muepuus, Macca, SABnenue unepuuu. 3akoH | OObSICHEHUE U IPOTHO3UPOBAHKE SIBICHHUI,

IINIOTHOCTB

nHepunu. Bzaumoaencteue
TEJ KaK MPUYrHA
W3MEHEHUSI CKOPOCTH
JIBUKEHUS Tea. Macca Kak
M€Epa UHEPTHOCTH TeEa.
IInoTHOCTH BeliecTBa.
CBs3b INIOTHOCTH

C KOJIMYE€CTBOM MOJIEKYJI

B €IMHHIIE 00BbEMa
BEIIIECTBA

00yCIIOBJICHHBIX HHEPLIMEN, HAIPUMEP, UYTO
IIPOUCXOJIUT ITPU TOPMOKEHUH WIIA PE3KOM
MaHEBpE aBTOMOOWJIS, TOYEMY HEBO3MOKHO
MIHOBEHHO IIPEKPATUTH JBUKEHUE HA BEJIOCHIIENE
WIA CAMOKATe U T. [I.

[IpoBeneHne u aHaIN3 ONIBITOB,
JEMOHCTPUPYIOUIUX U3MEHEHUE CKOPOCTH
JBIKEHUS TEJa B PE3yJIbTaTe ACUCTBUSA HA HETO
JIPYTUX TeJl.

Pewrenne 3ana4 Ha onpeielIeHUE MacChl TEJa, €0
o0beMa U MII0THOCTH.
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[IpoBeneHre u aHAIU3 ONBITOB,
JIEMOHCTPUPYIOLINX 3aBUCUMOCTh U3MEHEHHUS
CKOPOCTH T€Jia OT €ro MaccChl

MIPU B3aNMOJICVCTBUH TEIL

N3mepenne Macchl Tena pa3nuyHbIMU CITIOCOOAMHU.
OnpeneneHue MIOTHOCTH TEJA B pe3yJIbTaTe
U3MEPEHHUsI €T0 MacChl U 00beMa

33

Cuna. Buns! cun

14

Cwuita Kak XapakTepUCTHKA
B3aMMOJECHUCTBUS TEI.
Cuita ynpyrocT#l ¥ 3aKOH
I'yxa. M3mepeHue cuisl

C IOMOIIBIO TUHAMOMETPA.
SIBiIeHUME TATOTEHUS U CUJIa
TskecT. Crlia TSHKECTH
Ha JPYTUX IJIaHETax.

Bec Tena. HeBecomocTs.
Crnoxenue cu,
HANpaBJICHHBIX IO OAHOMN
MIPSIMOM.
PaBHOneMCcTBYIOIIAS CUIT.
Cuna tpenus. Tpenune
CKOJIb)KEHHUS U TPEHUE
nokosi. Tpenue B mpupoae
Y TEXHUKE

W3yuenne B3aMOICHCTBHS KaK MPUYUHBI
W3MEHEHHS CKOPOCTH TeJla WU €T0 AehOpMaIluH.
Onucanue peabHbIX CUTYyaIuil B3aUMOJICHCTBUS
TEJ C IIOMOIIBIO MOJIENICH, B KOTOPBIX BBOJIUTCS
MOHATHE ¥ H300paKEHUE CHUITBI.

N3yuenue cuiibl yrpyrocru.

NccnenoBanue 3aBUCUMOCTH CUJIBI YIIPYTOCTH

OT yJIMHEHUSI PE3UHOBOTO LITHYPA WIIA TIPYKUHBI
(c mocTpoeHuem rpaduka).

AHaM3 TPaKTUIECKUX CUTYaIuH, B KOTOPBIX
MPOSIBJISIETCS IEUCTBUE CHUIIBI YIIPYTOCTH
(ympyrocTs Msi9a, KpOCCOBOK, BETOK JepeBa

u ap.).

AHanu3 CUTyalluii, CBI3aHHBIX C SIBIICHUEM
TATOTCHUSL.

OOBsicHeHNE OPOUTATBHOTO JIBUYKEHUS TUTAHET

C UCTIOB30BAHUEM SIBJICHUS TATOTEHUS U 3aKOHA
WHEPIIHH.

N3mepenue Beca Tena ¢ TOMOIIBIO JTUHAMOMETPA.
O6ocHOBaHME ITOTO CIIOCO0a U3MEPEHHUSL.
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AHanu3 1 MOAEIIMPOBAHUE SABJICHHS HEBECOMOCTH.
DKCIEPUMEHTAIBHOE TTOJIyYEHUE MTPaBUIa
CJIO’KEHMS CUJI, HAITPaBJICHHBIX BIOJIb OJJTHON
IPSAMOM.

Onpenenenne BEIMUNHBI PABHOICUCTBYIOIIEH
CUIL

N3ydenue cuibl TpPEHUS CKOJIbKEHUS U CUIIBI
TPEHUS TTOKOSI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CHJIbI IaBJICHUS U CBOMCTB TPYILIUXCS
ITIOBEPXHOCTEH.

AHaJIN3 IPAKTUYECKUX CUTYaAlLU, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CHUIIBI TPEHUS,
UCTIONB3YIOTCSI CIOCOOBI €€ YMEHBIIICHUS

WM yBEIUMYEHMS (KaTaHHe Ha JIbDKaX, KOHbKaX,
TOPMOKEHHE aBTOMOOMIIS, UCTIOJIB30BaHUE
MOAIINITHUKOB, MJIABAHWE BOJIHBIX 5KUBOTHBIX
u 1p.).

Pemenue 3anay ¢ ucnosnp3oBaHueM Gpopmy
JUIS1 pacueTa CUJIbI TSKECTH, CUIIbl YIIPYTOCTH,
CHUJIbI TPEHUS

Hroro no pazneny

I[aBJIeHl/Ie TBEPALIX TEJ, )KH[IKOCTGFI HTa3oB

4.1 | JaBnenwue. Ilepenaua 3 Hasnenue. CriocoOb AHanu3 1 00bSICHEHHE OTIBITOB M MTPAKTHIECKHUX
JaBJICHUST TBEPIbIMU YMEHBIIIECHUS U YBEIMUEHUS | CUTYyallUii, B KOTOPBIX HPOSBISETCS CUjia
TETaMH, KUJAKOCTIMU nasneHus. JlapneHue rasa. | JaBJICHHUS.

U razamu 3aBUCUMOCTb J1aBJICHUS O60ocHOBaHME CIOCOOOB YMEHBIIICHUS
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rasa oT oobema,
TEeMITepaTyphl.
[Tepenava naBiacHUs
TBEPBIMH TEJIaMH,
YKAJIKOCTSIMU U Ta3aMHu.
3akon ITackans

Y YBEJIMUCHUS JIABJICHHUSL.
M3ydenune 3aBUCUMOCTH JaBJICHUS ra3a

OT o0BbeMa U TeMIepaTyphl.

N3ydenue ocobeHHOCTEH Mepe1aun 1aBiIeHUs
TBEPJIBIMU TEJIAMH, )KUJKOCTSIMU U Ta3aMH.
O06ocHOBaHUE PE3YJIbTATOB OIBITOB
0COOEHHOCTSIMHU CTPOSHUS BEIIECTBA B TBEPIAOM,
YKUJIKOM M Ta3000pa3HOM COCTOSIHUSX.
DKCHEPUMEHTAIBHOE 10Ka3aTeIbCTBO 3aKOHA
ITackamns.

Pemenune 3anauy Ha pacueTt JaBJIE€HUS TBEPIOTO
Tena

4.2

JlaBlieHME KUJIKOCTH

3aBUCHUMOCTD JaBICHUS
KHUIKOCTHU OT TITyOUHBI.
[THeBMaTHYECKUE MALIIUHBI.
I'mppocraTnueckuii
napajokc. Coobmaromuecs
cocynbl. | napaBnnueckue
MEXaHU3MBI

HccnenoBanue 3aBUCUMOCTH JTaBJIEHUS
YKUJIKOCTH OT I’TyOMHBI IOTPY>KEHHUS U TUIOTHOCTH
JKUJIKOCTH.

Habmronenue n 00bsiCHEHUE THAPOCTATHIECKOTO
napajiokca Ha ocHoBe 3akoHa [lackars.
W3y4yenne cooOmarmmuxcs CoCy 10B.

Pemienue 3aa4 Ha pacyeT 1aBICHUS )KUIKOCTH.
OOBsICHEHUE TPUHITUIIA JEeHCTBUS
TUJPABINYECKOr0 Mpecca, MTHEBMAaTHYECKUX
MallIiH.

AHam3 1 00bsICHEHUE TPAKTUYECCKUX CUTYaIIHH,
JIEMOHCTPHUPYIOIIMX MPOSIBICHUE JaBJICHUS
KUJIKOCTH U 3akoHa [lackans, Hanpumep
MIPOIIECCOB B OPraHU3ME IIPH IITyOOKOBOTHOM
HBIPSTHUU
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4.3 | AtmocdepHoe At™Mocdepa 3emn OKCHepUMEHTaIbHOE OOHAPYKEHUE
JIaBIICHUE U aTMoc(epHOe 1aBICHHUE. | aTMOC(HEPHOTO JaBICHU.
ITpyuunHe! CymecTBOBaHUsS | AHanu3 U 00bSICHEHHE OTIBITOB U MMPAKTUYCCKUX
BO3IYIIHON 000I0UKH CUTYyallUH, CBA3aHHBIX C JEHCTBUEM
3emun. OnpiT TOppUYeNIy. | atMOc(EPHOro AaBICHHUS.
N3mepenne atMOCHepHOro | OGBACHEHHE CYIECTBOBAHMS aTMOC(EPHI
NaBjieHus. 3aBUCUMOCTD Ha 3eMJI€ ¥ HEKOTOPBIX IUIAHETAX WJIU €€
aTMOoCc(hepHOTro JaBICHUS OTCYTCTBHUSI Ha JPYTuX miaHeTax u JlyHe.
OT BBICOTHI HaJl YPOBHEM OOBbscCHEHNE N3MEHEHNUS ITIOTHOCTH aTMOC(hEphl
mops. [TpuGopsr C BBICOTOM U 3aBUCUMOCTH aTMOC(EPHOTO
11 U3MEPEHUS JABJICHUS OT BHICOTHI.
aTMoc(hepHOTO TaBICHUS Pemenue 3a1a4 Ha pacueT aTMOC(EPHOTO
JTaBJICHUSL.
N3yuenue ycrpoiicTBa 6apomMeTpa-aHepouia
4.4 | JletictBue JleficTBrE )KUIKOCTH M Ta3a | DKCIIEPUMEHTAIbLHOE OOHAPYKEHNE ACHCTBUS
XKHUJKOCTHU U ra3a Ha MOrPY>KEHHOE B HUX AKHUJKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TeEJO.
Ha IOTPYKEHHOE Teno. BeiTankuaromas Omnpenenenre BHITATKUBAIOIIEH CUIIBI,
B HUX TEJIO (apxumenoBa) cwia. 3aKOH | IEUCTBYIOIIEH HA TEJIO, TOTPY>KEHHOE

Apxumena. [1naBanue Ten.
BosnyxomiaBanue

B JKHJIKOCTb.

[IpoBenenue u 0OCyX)IeHHUE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb
BBITAJIKUBAIOIIEH CHJIbL, JICVCTBYIOIIECH HA TETIO
B KHIKOCTH, OT 00beMa MOTPyKEeHHOU

B )KMJKOCTB YaCTH TeJIa U OT IIJIOTHOCTHU
JKHUJIKOCTH.

IIposepka nezasucumocmu blmanxkuaoweli
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cuvl, deticmayoweti Ha meJjlo 8 HCUOKOCMU,

om maccol mena.

HccnenoBanue 3aBUCUMOCTH Beca Telia B BOJIE

0T o0beMa MOTPYKEHHON B KUIKOCTh YaCcTH TeJa.
Pemenne 3a1ay Ha MpUMEHEHHE 3aKOHA
ApxuMena ¥ yCIIOBUS TUTABAHUS TEJ.
KoncTpynpoBanue apeomerpa

WM KOHCTPYHPOBAHUE JIOJKU U OTIPE/ICIICHUE €€
Ipy30M0ABEMHOCTH

Hroro no pazneny

21

Pabdora u MOIIHOCTDH. JHEprus

5.1

Pabora m MOIIHOCTD

Mexanunueckas padora.
MomHoCTh

OKCIEPUMEHTAIBHOE OIPEIEICHUE
MEXaHUYECKOM pabOTHI CHIIBI TSHKECTH

IIPYU MAJICHUH TEJIA U CWJIBI TPEHHUS

IIPY PABHOMEPHOM NIEPEMELIEHNH TEIIA

10 TOPU3OHTAIBHOW MOBEPXHOCTH.

Pacuer MomHoOCTH, pa3BUBacMOM PU NTOABEME
110 JIECTHULIE.

Pemenue 3a1au Ha pacueT MEXaHUYECKOM paboTh
Y MOITHOCTH

52

HpOCTBIG MCXaHHM3MBI

IIpocTeie MEXaHU3MBI:
pbIyar, 6JI0K, HaKJTIOHHAS
m10ckocTh. [IpaBuito
paBHOBECHS pbluara.
IIpumeHeHune npaBuia
paBHOBECHS pbluara

K 0J10Ky. «30I10TOC

OrnpezenieHre BBIMTPHIIIA B CUIIE TPOCTBIX
MEXaHHU3MOB Ha PUMEPE pbluara, MoJIBUKHOTO

Y HETMOIBIKHOTO OJIOKOB, HAKJIOHHOM TUTOCKOCTH.
HccnenoBanue ycaoBusl paBHOBECHUS pblUyara.
OO6HapyxeHue CBOMCTB MPOCTHIX MEXaHU3MOB

B Pa3JINYHBIX HHCTPYMEHTAX U MPUCIIOCOOTIEHUSX,
UCIIOJIb3YEMbIX B OBITY M TEXHUKE, a TAKKE
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npaBuio» mexanuku. K11/
MPOCTHIX MEXAHU3MOB.
[IpocThie MEXaHU3MBI

B OBITY U TEXHUKE

B )KUBBIX OpraHU3Max.
OKCIEPUMEHTAIBHOE JI0KA3aTEIBCTBO PABEHCTBA
paboT Npu NPUMEHEHUH IPOCTHIX MEXaHU3MOB.
Onpenenenne KIIJI HaKIIOHHOM TIJIOCKOCTH.
Pemrenue 3aa4 Ha MpUMEHEHUE MPaBUIIa
paBHOBecus peiyara u Ha pacuet KIIJ]

5.3 | Mexannueckas
SHEPrus

MexaHnueckas JHEPT UL
Kunernueckas

Y MOTEHIMAJbHAS DHEPIUS.
IIpeBpalenre 0JHOro BUaa
MEXaHUYECKON YHEPTUH

B IpyTrOl. 3aKOH
COXPaHEHUs SHEPIUU

B MEXAHUKE

DKCHEPUMEHTATILHOE ONPEICIICHUE U3MEHEHUS
KMHETHUYECKOW U TOTEHIIMAIBLHOW SHEPTUU TEa
IIPU €0 CKaThIBAHUU 110 HAKJIOHHOW TNIOCKOCTH.
DopMyIMPOBAHUE HA OCHOBE MUCCIICIOBAHUS
3aKOHA COXPAHEHUS] MEXaHUYECKOU SHEPTUU.
OOGcysxaeHue rpaHull IPUMEHUMOCTH 3aKOHA
COXPaHEHUS SHEPTUH.

Penienue 3aay ¢ MCoJIb30BaHUEM 3aKOHA
COXpPaHEHUS SHEPTUU

Hroro no pazneny 12
Pe3epBHOE Bpems

OBLIEE KOJIMYECTBO 68
YACOB IIO ITPOITPAMME
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8 KJIACC
Ne HaunmenoBanue KoymuectBo | IIporpammuoe conepkanue | OCHOBHBIE BUABI ACSITEIHHOCTH O0YYAIOIINXCS
/i pa3aeNioB U TEM 9acoB
y4eOHOro npeameTa
TensioBble siBJIeHUS
1.1 | Ctpoenue u cBoiicTBa 7 OCHOBHBIE MTOJIOKEHHUS HabntoneHre v nHTEpIIpeTanus OnbITOB,

BCIICCTBA

MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH CTPOCHHUSI BEIIECTRA.
Macca u pa3mepbl aTOMOB

1 MOJIEKYJI. OTIBITHI,
MTOITBEP K TAOTIINE
OCHOBHBIC TTOJIOKCHHS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPHH.

Mopenu TBepI0TO, JKUIKOTO
¥ Ta3000pa3HOTO COCTOSTHUN
BEIIECTBA.
Kpucrammmueckue

1 amop(HBbIE Tena.
OOBbsicHEHHE CBOMCTB I'a30B,
KUJIKOCTEH U TBEPABIX TN
Ha OCHOBE MOJIOKEHUMN
MOJIEKYJISIPHO-KUHETHYECKON
teopun. CMaunBaHue

Y KaIlTWJUTSIPHBIC SIBJICHUS.
TemoBoe pacmvpenue

U CKaThe

CBUETEIBCTBYIOINX 00 aTOMHO-MOJIEKYJISIPHOM
CTPOECHUH BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3JINYHBIX BEIIECTB B BOJE.

Pemenne 3a1a4 no OLEHUBAHUIO KOJIMYECTBA
aTOMOB HJIM MOJIEKYJI B €IUHUIIE 00beMa
BEILIECTBA.

AHanu3 TeKCTa APEBHUX aTOMHUCTOB (Hapumep,
¢dbparmenTa nosmsl Jlykpemmst «O mpupose
BEIIIEH») C U3J10’)KeHHEM 000CHOBaHUI aTOMHOM
TUIIOTE3bI (CMBICIIOBOE UTCHHUE).

Onenka yoeuTenbHOCTH 3TUX 00OCHOBaHUH.
OO0BbsacHeHnEe OPOYHOBCKOIO IBUYKEHUS, SIBJICHUSI
mubdy3un U pazTuIuil MeXX1y HUIMHA Ha OCHOBE
ITOJIOKEHNN MOJIEKYJIIPHO-KUHETHYECKOM
TEOPUU CTPOCHMS BEIIECTBA.

OOBbsiICHEHUE OCHOBHBIX Pa3IN4Hil B CTPOCHUU
ra3oB, )KUJKOCTEN U TBEPBIX TEJl

C HCTIOJIb30BAHHUEM I10JI0KEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUU CTPOCHHUS BEILIECTBA.
[IpoBeneHue OIBITOB 110 BBIPAILLIUBAHUIO
KPHUCTAJUIOB TOBAPEHHOM COJIA WJIU caxapa.

41




®denepanbHas padouas nporpamma | Pusuka. 7-9 kiaccel (6a30BbIM YPOBEHB)

[IpoBenenne 1 00OBICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX KaUJUISIPHBIC SIBJICHUS

Y SIBJICHUE CMayMBaHUSI.

OObsicCHEHUE POJIU KAMUIUTSIPHBIX SBIICHUHN

JUIS1 IOCTYTUIEHHS BOABI B OPTraHU3M PACTEHUM.
Hab6nronenue, npoBeaeHue U o0bsICHEHNE
OTIBITOB T10 HAOIIOACHHIO TETIIIOBOTO
paclIMpeHns ra3oB, JKUJIKOCTEN U TBEPABIX TEJL
OOBsicCHEHNE COXpaHECHHS 00beMa TBEPABIX Te,
TEKY4ECTH KUJAKOCTHU (B TOM YHUCJE, Pa3HULIBI

B TEKYYECTH JIJIsI Pa3HBIX KUJKOCTEN),
JaBJICHUS Ta3a.

[IpoBenieHre ONBITOB, JEMOHCTPUPYIOLIUX
3aBHCHMOCTb JIaBIICHUS BO3yXa OT €ro o0bema
Y HarpeBaHMs WM OXJIAXKIACHUS, U UX
00BsICHEHHE HAa OCHOBE ATOMHO-MOJIEKYJIIPHOTO
YUYECHHUSL.

AHaIIN3 MPaKTUYECKUX CUTyallui, CBS3aHHBIX
CO CBOMCTBaMM ra3oB, JKUJIKOCTEH U TBEPABIX TeJ

1.2

TennoBbIe TPOLECCHI

21

Temnepatypa. CBsi3b
TEMIIEPaTypPhI CO CKOPOCTHIO
TEIUIOBOTO JIBHKEHUS
yacTull. BHyTpeHHss
sHeprusa. CnocoObl
W3MEHEHUSI BHYTPEHHEH
SHEPruu: TerJionepeaaya

Y COBEpIICHUE PabOTHI.

O06ocHOBaHKE MTPABHIII U3MEPEHUS TEMITEPATYPHI.
CpaBHeHHUE pa3IUYHBIX CIOCOO0B U3MEPEHUS

Y IIKaJI TeMIIepaTyphl.

Hab6mronenne u o0bSICHEHNE ONBITOB,
JEMOHCTPUPYIOIIHNX N3MEHECHHE BHYTPEHHEH
SHEPTUHU Teja B pe3yJIbTaTe TEIIONepeIaqn

¥ pabOTHI BHEIIHUX CHJL.

HabmroneHnne n 00bsICHEHHE ONIBITOB,
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Bune! Teruonepenaun:
TETJIONPOBOIHOCTbD,
KOHBEKIIHUS, U3ITyYCHUE.
KonngecTBO TEIUIOTHI.

VY nenwHas TENI0EMKOCTh
BemecTBa. TemioooMeH
1 TETUIOBOE PaBHOBECHE.
YpaBHEHHUE TEIIJIOBOTO
Oananca. [lnaBienue

1 OTBEpJICBaHUE
KpHCTaJUTMYECKUX BEIIECTB.
VnenbHas TEmaoTa
IUIaBJICHUS.
[TapoobOpazoBanue

U KOHACHCAIW:A. I/IcnapeHHe.

Kunenue. Y nenpnas
TEIJIOTa MapooOpa3zoBaHUsI.
3aBHUCUMOCTb TEMIIEPATYPBI
KHUIICHUS OT aTMOC(HEPHOTO
JABJICHUSL.

BrnaxHocts Bo3ayxa.
DHeprus TOIUIMBA.

VYV nenpHas TEmIOTA
CrOpaHMUSL.

[TpuaIMBEI pabOTHI
TeruoBbIX ABurareneit KI1/]
TETUIOBOTO JIBUTATEIS.

00CYXICHHE MIPAKTUICCKUX CUTYaITHH,
JEMOHCTPUPYIOIINX PA3TUYHBIC BUIBI
TEeIJIoNepeIaun: TEIIONPOBOIHOCTD,
KOHBEKITHIO, U3TyUCHHE.

WccnenoBanue siBeHUs TEII00OMEHA

MIPU CMEIIMBAHUU XOJIOTHOMN U TOpsiueid BOJIBI.
HaGnronenue ycTaHOBIEHUS TEIIJIOBOTO
PABHOBECHUS MEXKY TOPSYEN U XOJIOAHON BOJOM.
Omnpenenenue (M3MepeHUE) KOIMUECTBA
TEIJIOTHI, MTOJTYYEHHOTO BOJOU IIPH TETIOOOMEHE
C HarpeThiM METALTUYECKUM IIUIUHAPOM.
Onpenenenue (U3MEpEHUE) yaeTbHON
TETJIOEMKOCTH BEIIECTRA.

Pemenue 3a7a4, CBS3aHHBIX C BEIUUCIICHUEM
KOJIMYECTBA TETUIOTHI U TEIJIOEMKOCTH

MIPH TEIJIOOOMEHE.

AHanu3 cuTyarui IpaKkTUYeCcKOro
HCITOJT30BAHUS TETUIOBBIX CBOMCTRB BEIIECTB

Y MaTepHaJiOB, HAIIPUMED, B LIETAX
AHEProcOEepPeKCHUS: TEIIION30IAIIHS,
sHeprocOeperaroIye KpoIIiH,
TEPMOAKKYMYJISITOPHI H T. 1.

Hab6nronenue ssBeHnii nCmapeHust

Y KOH/JICHCAIIUU.

HccnenoBanue mporiecca HCapeHust
Pa3ITUYHBIX KUIKOCTEH.

OOBsICHEHHUE SBICHUHN NCTIAPCHHS
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TeruoBbie qBUTATENN

U 3aIllMTa OKPY>KAIOIIeH
Cpelbl.

3aKOH COXpaHEHHUS

U TIpEBpaIICHUS YHEPTUU
B TEIIJIOBBIX TPOIIECCax

Y KOHJICHCAIIMM Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUYCHUSI.

Ha6J'IIO,Z[eHI/IG 1 00BSICHCHHE Imponccca KUIICHu:,

B TOM YHCJI€ 3aBUCUMOCTH TeMIIepaTypbl
KUIIEHUS OT JaBJICHHUS.

Omnpenenenue (M3MepeHNEe) OTHOCUTEIILHON
BJIQYKHOCTH BO3/yXa.

Habmronenue mpoiiecca miaBiaeHUs

KPpUCTATNINYCCKOI'0 BCIICCTBA, HAIIPUMED, JIbAA.

CpaBHEHUE MPOLIECCOB TUIABIEHUS
KPUCTAJUTMYECKUX TEJ U pa3MsITUYCHHUS

MIPU HArpEeBaHUU aMOPQHBIX TE.
Onpenenenue (M3MEPEHNE) YICIbHOU TEIIOTHI
TUTABJICHUS JIbJIA.

OObsicHEHUE SIBJICHUM TIJIaBICHUS

1 KPUCTAITU3AINH Ha OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUCHHSI.

Pemenue 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIEccax
TeTIoNepeIavyn MPH TIIaBICHUN

Y KpUCTAJUIM3ALH, UCTIADEHUU U KOHJICHCALUH.
AHanu3 CUTyalui MPakKTUYECKOr0 IPUMEHEHHUS

SIBJICHUH TIJIABJICHUS U KPUCTAJUTU3AIIUH,
HaImpuMep, MOJTYyUYEHUE CBEPXUHUCTHIX
MaTepualioB, COJeBas rpesika u Jp.
AHanu3 paboThl U 00bSICHEHUE PUHITUTIA
JENUCTBUS TETJIOBOTO JIBUTATESL.
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Brraucienue KoandyecTBa TEMJIOTHI,
BBIJICIISIIOIIETOCS ITPY CTOPAHUU PAZTUYHBIX
BUJ10B ToruiuBa, u KIIJI aBurares.
OO6cyrxIeHNE SKOJIOTHICCKHUX MOCTIEACTBUN
HCIIOJIb30BAHUS JBUTATEIIE BHYTPEHHETO
CrOpaHus, TEIJIOBBIX U TUAPOIIICKTPOCTAHIIUN

Hroro no pazneny

28

3JICKTpl/I‘IeCKl/Ie U MAarHuTHbIC AABJICHUSA

2.1 | DnexTpuueckue
3apsibl.

3apsKEHHBIE Tela

Y UX B3aUMOJIEUCTBUS

7

DJNeKTpU3aLus TeN.

JIBa poza 3JIeKTPUUYECKHUX
3apsa0B. Bzaumonencteue
3apsKEHHBIX TEJl.

3akoH KynoHa (3aBUCUMOCTb

CUJIBbI B3aUMOJIEUCTBUSA
3apsKEHHBIX TEIl

OT BEJIMYMHBI 3aPsI/10B

Y PACCTOSTHUASL MEXKIY
TeJIaMu).
DIIEKTPUYECKOE TOJIE.
HamnpsxeHHOCTB
AIEKTPUYECKOTO T10JIA.
[IprHIMD Cynepno3unumn
AJIEKTPUYECKUX TTOIEN

(Ha Ka4eCTBEHHOM YPOBHE).

Hocurenn snexrpuueckux
3apsiIOB. DJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsi.

Habmronenue u mpoBeieHrEe ONBITOB

T10 DJICKTPU3ALIUM T IPY COTPUKOCHOBEHUH

Y UHAYKLIUEH.

HabGmronenne n o0bsICHEHNE B3aUMOICHCTBHUS
OJTHOMMEHHO ¥ Pa3HOMMEHHO 3apsDKCHHBIX TETl.
OO0BsicHeHHUE TPUHIINAIA ACHCTBHS AJIEKTPOCKOIIA.
OOBsicCHEHHUE SBIICHUM JICKTPU3AIIMU

IIPU COMPUKOCHOBEHUH TEJI M MHTYKITHEH

C UCITOJIb30BaHUEM 3HAHUM O HOCUTEISAX
AIEKTPUYECKHUX 3aps/IOB B BEIIIECTBE.
Pacno3naBanue 1 00bsICHEHHE SIBJICHUH
AJICKTPU3AIIMU B TIOBCETHEBHOM KU3HM.
Hab6mronenne u o0bSICHEHNE ONBITOB,
WUTIOCTPUPYIOIINX 3aKOH COXPaHCHUS
AIIEKTPUYECKOTO 3apsijia.

Ha6nroenue onbpITOB MO MOJETHPOBAHUTO
CHUJIOBBIX JIMHUM 3JICKTPUYECKOTO MOJIS.
UccnenoBanue qeiCTBUS SJIEKTPHUIESCKOTO MO
Ha TIPOBOJHUKH U AUDJICKTPUKA
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Ctpoenue aToma.
[IpoBoHMKHN

U JUDJIEKTPUKHU. 3aKOH
COXpaHEHUS AIEKTPUUECKOTO
3apsa

2.2

IlocTostHHBIN
AJIEKTPUYECKUN TOK

20

DIIEKTPUYECKHI TOK.

VY cnoBus CylieCTBOBaHUS
AIEKTPUYECKOrO TOKA.

N cTOYHMKY TOCTOSTHHOTO
Toka. JlencTBus
AIEKTPUUYECKOTO TOKA
(TemioBOE, XUMHUUYECKOE,
MarHuTHOE).
DIIEKTPUYECKHIN TOK

B )KUIKOCTAX U raszax.
DIIEKTpUYECKAs LETIb.
Cuna Toka. DJIEKTPUUECKOE
HaIpsHKEHUE.
ConpoTuBiieHHE
IIPOBOAHUKA. Y IEIIBHOE
CONPOTHUBJICHUE BEIIECTRA.
3akoH OMa 11 yyacTka
nenu. [locnegoBarensHOE
Y NMapaJUIeIbHOE COEUHEHHE
MIPOBOJIHUKOB.

PaboTa 1 MOIIHOCTH
ANEKTPUYECKOTO TOKA.

HabGnronenue pa3nuyuHbIX BUIOB JEHCTBUS
AIEKTPUUECKOTO TOKA U OOHAPYKEHHE ITUX
BUJIOB JICHICTBUS B TIOBCETHEBHOM KU3HU.
Hab6nroeHue BO3HUKHOBEHUS Ta30BOT0 pa3psiia
1 DJICKTPHYECKOTO TOKA B KHIKOCTH.

COopka 1 UCTIBITAHKE DJIEKTPUUECKOU 1IeNTH
MMOCTOSTHHOT'O TOKA.

N3mepeHue cuiibl TOKa aMIepMETPOM.
N3mepenue 371eKTpUYecKoro HampsKeHUST
BOJILTMETPOM.

[IpoBenenue 1 0ObSICHEHUE OTBITOB,
JEMOHCTPUPYIOIINX 3aBUCHUMOCTh
ANEKTPUUECKOTO COMPOTUBIICHUS IPOBOJHUKA
OT €0 JUITMHBI, TJIOIIAH MOMEPEYHOTO CEUCHUS
Y Matepuarna.

WccnenoBanue 3aBUCMMOCTH CHIIBI TOKA,
MPOTEKAIOIIETO YEPE3 PE3UCTOP,

OT COTPOTHUBJICHUS PE3UCTOPA U HATIPSKCHUS
Ha Pe3UCTOpE.

[TpoBepka nmpaBuiia CJI0KESHUS HANIPSKCHHH
MIPH MOCIEA0BATEIIbBHOM COSTMHEHUH IBYX
PE3UCTOPOB.
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3akon Jxoyns—JIeHna.
DIIEKTPUYECKHUE LIETTU

U IOTpeOuTENH
ANEKTPUYECKON SHEPTUH
B ObiTy. KOpoTkoe
3aMBbIKaHUE

[TpoBepka npaBuiia Jy1si CUIIBI TOKA

MIPU APaIIETBHOM COEIUHEHUH PE3UCTOPOB.
AHaIIN3 cCUTyaluu nocaeaoBaTeIbHOIO U
MApAILICITBHOTO COCTMHEHUSI TPOBOJHUKOB

B JJOMAIITHUX AJIEKTPUUECKUX CETAX.

Pentenne 3agau ¢ ncnojp3oBanueM 3akoHa Oma
1 (opMyJ pacuera AIEKTPUIECKOTO
CONIPOTHUBJIEHUS MIPHU MOCIEA0BATEILHOM

Y MapajuieIbHOM COCIMHEHUH TTPOBOIHUKOB.
Omnpenenenue pabOThI ANEKTPUUECKOTO TOKA,
MPOTEKAIOIIETO YE€PE3 PEZUCTOP.

Ornpenenenre MOIHOCTH 3JIEKTPUYECKOT0 TOKaA,
BBIJICIISIEMON HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Yepe3
JAMIIOYKY OT HaIpsKEHHs Ha HEW.
Onpenenenue KIIJ[ narpeBarens.
UccnenoBanue npeoOpa3zoBaHus SHEPTUU

MIPU MOIbEME IPy3a JICKTPOIBUTATEIEM.
OOBsicCHEHUE YCTPOWCTBA U MPUHIINATIA TCHCTBUS
JIOMAIITHUX DJIEKTPOHArPEBATEIBHBIX TPUOOPOB.
OOBsicHEHNE TPUIHH KOPOTKOTO 3aMBIKAHHS

Y MIPUHLINIA ACHUCTBUS MIABKUX
MPEAOXPAHUTEIICH.

Pemenune 3aga4 ¢ ncnoyib30BaHUEM 3aKOHA
Jlxoynsa—JIenna

23

MarsuTHbIC SIBJICHUS

ITocTOIHHBIE MATHUTHI.
B3aumonaencTBue

I/ICCJIeI[OBaHI/Ie MardmuTHOI'O B33HMOHGIZCTBH$I
IIOCTOAHHBIX MAarHuTOB.
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MTOCTOSTHHBIX MarHUTOB.
MarunurtHoe 1oiJie.
MarunurtHoe noJje 3eMiu

1 €ro 3HAYEHHE JIJISI KU3HU
Ha 3emuie. OnbIT DpcTena.
MarunurtHoe moJie
AJIEKTPUYECKOTO TOKA.
IIpumenenue
AJIEKTPOMArHUTOB

B TEXHUKE. [[ericTBue
MAarHUTHOT'O TOJIS

Ha IPOBOJHUK C TOKOM.
DJIeKTPOIBUTATENb
MOCTOSIHHOT'O TOKA.
HcnonwzoBanue
ANEKTPOJBUTATEIICH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

N3ydyeHne MarHuTHOTO MO MOCTOSTHHBIX
MarHuTOB MPHU UX O0BETAUHEHUH U Pa3/ICIICHUN.
HccnenoBanre MarHUTHOTO B3aUMOJIEVCTBUS
MMOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOTO MOJIs [IOCTOSIHHBIX
MarHMTOB MPU UX OOBETMHEHUH U Pa3/ICIICHUN.
IIpoBeneHne OnbITOB IO BU3yaIU3allUU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenue siBIIeHUSI HAMarHUYMBaHHS
BEILIECTBA.

HccnenoBanue eNCTBUSA dIEKTPUIECKOTO TOKA
Ha MATHUTHYIO CTPEJIKY.

IIpoBeneHue ONbITOB, AEMOHCTPUPYIOLIUX
3aBHCUMOCTb CHJIBI B3AMMOJECHCTBHUS KaTYIIIKH
C TOKOM M MarHuTa OT CHJIbI M HaIlPpaBJICHUS TOKa
B KaTYIIIKE.

AHanu3 cUTyalnui MpakTUIECKOro IPUMEHEHUS
AIEKTPOMATHUTOB (B OBITOBBIX TEXHHUUECKUX
YCTPOMCTBAX, TPOMBIILIEHHOCTH, MEIUIIUHE).
N3ydeHune nerncTBrst MArHUTHOTO OIS

HAa MPOBOJHUK C TOKOM.

N3ydenune nercTBUs JJIEKTPOABUTATENS.
N3mepenne KII/ anexTpoaBurarenbHon
YCTaHOBKHU.

Pacnio3HaBaHue 1 aHAJIN3 PA3ITHUYHBIX
IIPUMEHEHUH AJIEKTPOIBUTATEIICH

(TpaHcnopT, OBITOBBIE YCTPONCTBA U . )
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2.4 | DiekTpOMarHuTHas 4 Onbitel @apanes. SABneHue ONEBITHI 110 UCCIIEIOBAHUIO SABJICHUS
WHITYKITAS ANEKTPOMArHUTHON ANEKTPOMAarHUTHOW HHAYKIUW: UCCIEA0BAHUE
uHaykuud. [paBumno JIeHna. | ”3MEHEHUH 3HAaYEHUS U HApaBJICHUS
DIIEKTPOTreHEPATOp. WHIYKIIHOHHOTO TOKa
CnocoObl oTy4eHUs
ANEKTPUYECKOU DHEPTHH.
DJIEeKTPOCTaHIIUN
Ha BO30OHOBIISIEMBIX
HMCTOYHHUKAX DHEPTUU
Uroro no pazgeny 37
PesepBHoE Bpems 3
OBHIIEE KOJIMYECTBO 68
YACOB 110 ITPOI'PAMME
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9 KJIACC
Ne HaunmenoBanue KomuuectBo | IIporpammuoe conepkanne | OCHOBHBIEC BUBI A€ATEIBHOCTH O0YJaIOIIHXCSI
/i pa3esioB U TeM 9acoB
y4eOHOTro npeameTa
MexaHu4yeckue siBJIEHUS
1.1 | Mexanuyeckoe 10 MexaHndeckoe IBIKEHHE. | AHAJIN3 U 00CYKIEHUE Pa3TNUHBIX TPUMEPOB

NIBIKEHHUE U CITOCOOBI
€ro OIMUCaHUS

MarepuanbHas TOUKa.
Cucrema oTcyera.
OTHOCHUTEIIBHOCTH
MEXaHUYECKOTO JIBUKCHHS.
PaBHOMEpHOE
PSAMOJIMHEUHOE ABUKCHHE.
HepasaomepHoe
MPSAMOJIMHEUHOE JIBUKEHHUE.
Cpennsis 1 MTHOBEHHAs
CKOpPOCTh Teja Mpu
HEPABHOMEPHOM JIBUKEHUH.
Yckopenue.
PaBHOyCcKOpeHHOE
MPSMOJIMHEWHOE IBUKECHUE.
CBoOonHOE TajficHHe.
Omnbitel Nanumnes.
PaBHOMEpHOE NBUKEHUE

110 OKPY>KHOCTH.

[lepnon u yactora
obOpaienus. JInHnerHnas

1 yIJIOBasg CKOPOCTH.

MEXaHUYECKOTO JTBMKCHHUSI.
OO6cyxkaeHue rpaHui] IPUMEHUMOCTH MOJIENIN
«MaTepHaTbHAS TOYKAY.

Omnucanne MEXaHUIECKOTO TBMKCHUS
pazIMYHBIMU criocoO0amu (ypaBHEHHE, TabIUIIA,
rpaduk).

AHau3 )KU3HCHHBIX CUTYAIIHH, B KOTOPBIX
MPOSBIISIETCSI OTHOCUTEILHOCTh MEXAHHUUECKOTO
JIBYKCHUSL.

HalGnroaenne MexaHU4eCKOTO JBKEHUS Tella
OTHOCHUTEJILHO Pa3HbIX TEJl OTCUETA.
CpaBHEHHE ITyTEH U TPACKTOPHUH TBHKCHUS
OJTHOTO ¥ TOTO JK€ T€JIa OTHOCUTEIILHO Pa3HBIX
TE€J OTCYETA.

Amnanu3 Texcra ["anues 00 OTHOCUTEIBPHOCTH
JIBUKCHWS, BHITTOJIHEHUE 3aJaHHH 110 TEKCTY
(CMBICIIOBOE YTEHUE).

Onpenenenue CpeHer CKOPOCTH CKOIbKECHUS
OpycKka WU IBYDKEHUS IIApUKa 110 HAKIIOHHOH
TTIOCKOCTH.

AHanu3 u 00CcykIeHre crocoo0B
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LleHTpOCTpEMHUTEIIBHOE
YCKOpEHHE

MPUOIMKEHHOTO OTIPE/ICTICHUS MTHOBEHHOM
CKOPOCTH.

Ornpenenenre CKOpOCTH PAaBHOMEPHOTO
JBYKEHUS (IIapUKa B )KUJIKOCTH, MOJIEIH
AIIEKTPUUECKOTO aBTOMOOWIIS U T. 11.).
Onpenenenue NyTH, IPONACHHOTO 3a JaHHbBIN
MPOMEKYTOK BPEMEHH, U CKOPOCTH TeJia

1o rpaduKy 3aBUCUMOCTH ITyTH PABHOMEPHOTO
TBYDKEHUS OT BPEMCHH.

OO0cyxaeHne BO3MOKHBIX MPUHIIUIIOB
JENCTBUS MPUOOPOB, U3MEPSIOLIUX CKOPOCTh
(ciuIOMEeTpoB).

Brruucnenue myTu U CKOpOCTH IIpH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM IBUKEHUU
Tena.

Ornpenenenre NpoRAEHHOTO MyTH U YCKOPEHUS
JBYDKEHUS Tena 1Mo TpauKy 3aBUCHMOCTH
CKOPOCTH PAaBHOYCKOPEHHOTO MPSIMOJIUHEUHOTO
JIBMKEHUS TeJla OT BPEMEHHU.

Ilposepxa cunomesuvl.: eciu

npuU pasgHOyCKOPEHHOM OBUNCEHUU

0e3 HauanNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 HeYemHulx 4uce, mo
COOMBEMCMBYIOUUE NPOMENCYMKU BPEMEHU
0O0UHAKOBDI.

Onpenenenne yCKOpEeHUS Tela

IPU PAaBHOYCKOPEHHOM JIBUYKEHU U
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10 HAKJIOHHOM IIJIOCKOCTH.

N3mepenue nepuoaa 1 4acTOThI OOpaICHUS
TeJa 10 OKPY’KHOCTH.

Omnpenenenne CKOPOCTU PABHOMEPHOTO
JBIKEHUS TeNa 10 OKPYKHOCTH.

Pemrenne 3aay Ha onpezesieHue
KMHEMAaTUYECKUX XapaKTEPUCTUK
MEXaHUYECKOT0 JIBM)KEHUS PA3IMUHbBIX BHJIOB.
PacnioznaBanue u npubIMKEHHOE ONUCAaHNE
Pa3IMYHBIX BUJOB MEXAHUYECKOTO IBUKEHUS
B IIPUPOJIE U TEXHUKE (Ha MpUMepax CBOOOIHO
NaJarolUX TeJl, IBUKCHUS )KUBOTHBIX,
HEOECHBIX TeJl, TPAHCIIOPTHBIX CPEACTB U JP.)

1.2

B3auMmoeicTBue Ten

20

[lepBsIii 3aKkoH HproTOHA.
Bropoi1 3akon HeroToHa.
Tperunii 3akoH Hprotrona.
[IpyHIMD Cynepno3unuu
CUIL

Cuna ynpyroctu. 3aKoH
['yka. Cuita TpeHus: cuna
TPEHUS CKOJIBXKECHUS, CHIIA
TPEHUS MMOKOs, IPYTUE BHUIbI
TPEHMUSL.

Cuna TsHKECTH U 3aKOH
BCEMHPHOTO TATOTECHHUS.

Y ckopenue cBOOOTHOTO
najeHus. /[BuxeHne riaser

Habmronenue u 00CyX/1I€HHE OIBITOB

C IBIDKCHHUEM TeJIa TIPH YMEHBITICHUH BIIASTHUS
JTPYTUX TEJ, MPETSITCTBYIOMNX JBHKCHUIO.
Amnanus tekcra ["anuiest ¢ onucaHueMm
MBICJICHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH MHEPIIHH;
BBITIOJTHEHHE 3aJTAaHUM 110 TEKCTY (CMBICIIOBOE
YTEHUE).

OO0cyxaeHue BO3MOKHOCTH BBITIOJTHCHUS
3aKOHA WHEPIIUU B PA3IMYHBIX CHCTEMaxX
OTCUETA.

Habnronenue u o0CyxJ1eHHE MEXaHUYECKUX
SIBJICHUH, IPOUCXOAAIIUX B CUCTEME OTCUETa
«Tenexka» mpy e paBHOMEPHOM
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BoKpyr Connua. Ilepsas
KOCMHYECKAsI CKOPOCT.
HeBecoMoCTh 1 ieperpy3KHu.
PaBHOBeCHE MaTepraIbHOM
TOYKU. AGCOITIOTHO TBEP0E
Teno. PaBHOBeCcue TBEpIOTO
TeJIa C 3aKPEIJIEHHON OChIO
BpaleHusi. MOMEHT CUJIBIL.
LleHTp TSIRKECTH

U YCKOPEHHOM JIBU>KEHHH OTHOCUTENBHO
KaOuHeTa PU3uKY.

JIelCTBYS C BEKTOPAMHU CUIL: BBIIIOJIHEHHE
3a/IaHUM 10 CIIOKEHUIO U BBIYUTAHUIO
BEKTOPOB.

Habutoienue n/minu npoBeieHUE ONBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTb YCKOPEHUS
Tesa OT MPUII0KEHHON K HEMY CHJIbI U MAcCChl
Tea.

AHanu3 U 00bsICHEHUE SIBJICHUI

C UCIIOJIB30BAaHNUEM BTOPOTO 3aKkoHa HproTOHA.
Pewrenne 3a1ay ¢ HCIOIB30BAHUEM BTOPOTO
3aKoHa Hpr0TOHA M IpaBUIIa CI0KEHUSI CHIL.
OmnpeneneHue )KeCTKOCTU NPY>KUHBI.

AHanu3 cuTyaluii, B KOTOPIX HAOIIOJAI0TCS
ynpyrue aegopmaiuu, 1 uX oObsCHEHUE

C HCIIOJIb30BaHKEM 3aKoHa [ 'yka.

Pemenune 3a1a4 ¢ ncnosb3oBaHueM 3akoHa ['yka.

UccnenoBanue 3aBUCUMOCTU CUIIBI TPEHUS
CKOJIBKEHHS OT CHUJIbI HOPMAJIBHOTO JIABJICHUSI.
OO6cy:x1eHne pe3yabTaToB UCCIICTOBAHMS.
Omnpenenenue kodpuimenTa TpeHUs
CKOJTB)KEHUSI.

W3mepenne Cuiibl TPEHHSI TTIOKOSI.

Pemenwne 3aa4 ¢ ncnonbp3oBaHUEM (HOPMYITBI
JUTSI CUJTBI TPEHUS CKOJIbKEHUS.

AHanu3 ABMKEHUS TeJ TOJIBKO MO/ ACHCTBHEM
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CHJTBI TSIKECTH — CBOOOTHOTO TIaJICHUSI.
OOBsicHEHNE HE3aBUCUMOCTH YCKOPCHUS
cBOOOHOrO MaICHUS OT MacChI Tea.

OreHKa BETMYUHBI CUJIBI TATOTEHUS,
JENCTBYIONIEH MEXITY ABYMSI TeIaMU

(171 pa3HBIX Macc).

AHanu3 IBMKEHUS] HEOECHBIX Tell

TIOJT IEHCTBUEM CHJTBI TATOTCHUS

(c UCTIOJTL30BAHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB HH(POPMAIIHH).

Pemmenne 3a7a4 ¢ MCMoIb30BaHNEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

JUTSl pacyeTa CHJIbI TSKECTH.

AHanu3 OpUrHHAIBHOTO TEKCTA,
OMKCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHPHOTO TATOTECHMSI; BHITIOJIHEHUE 3a]JaHUI
0 TEKCTY (CMBICIIOBOE UTCHHE).

HabGnronenue u o0cyxaeHue onbITOB

110 I3MEHEHUIO Beca Tella MPU YCKOPEHHOM
JIBUKCHUMU.

AHanu3 yCcJI0BUH BOSHUKHOBEHHUS HEBECOMOCTH
U TIEPETPY3KHU.

Pemienue 3a1a4 Ha onpeneneHue Beca Tena

B Pa3JIMYHbBIX YCIOBUSX.

AHanu3 CuI, IEUCTBYIOIINX HA TEIIO,
MOKOSIILIEECs] Ha OIope.

OrnpeneneHue eHTpa TSKECTH PA3TUIHBIX TE
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1.3.

3aKOHBI COXpaHCHUA

10

Nmnynsc Tena. I3menenune
UMITyJIbca. VIMITyIbC CHITBL.
3aKOH COXpaHEHUS
uMITyJbsca. PeaktnBHoe
JBUKEHUE.

Mexanudeckas paboTta

¥ MOITHOCTh. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b JHEPTUU

u pabotsl. [loTeHnmanbHas
SHEprus Teja, NOJHATOTO
HaJ| TIOBEPXHOCTHIO 3€MJIN.
[ToTrenumanbHas 3HEprus
CKaTOM NPYKHUHBIL.
Kunernueckas sHeprusi.
Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPaHEHUS
MEXaHU4ECKON SHEPIUU

Habnronenue u o06Cyx 1eHue OIbITOB,
JEMOHCTPUPYIOIINX Mepeady UMITyJIbca

IIPU B3aUMOJICHCTBHUHU TEJ, 3aKOH COXPAHECHUS
UMITYJIbCA TPU a0COJTFOTHO YIIPYTOM

Y HEYNIPYTOM B3aUMOJICVCTBUU TEIL.

AHanu3 CUTyaluii B OKpyKaromen Ku3Hu

C UCIOJIb30BAaHUEM 3aKOHA COXPAaHEHUS
UMITYJIbCA.

Pacno3naBanue siBJIeHHS p€aKTUBHOTO
JBUKEHUS B IIPUPOJIE U TEXHHUKE.
[IpuMeHeHne 3aK0Ha COXPAHEHUS UMITYJIbCa
JUISl pacyeTa pe3yJbTaTOB B3aUMOICUCTBHS Tell
(Ha mpuMepax HEyNpyroro B3auMoAeHCTBHUS,
YIOPYTroro HeHTPaTbHOTO B3aUMOACHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJIHO U3 KOTOPBIX
HEIOABUKHO).

Pewrenne 3aa4 ¢ MCIONIb30BaHUEM 3aKOHA
COXpaHEHUs UMITYJIbCA.

Omnpenenenue padOThI CUIIBI yIPYTOCTH

IIPU IOIbEME I'Py3a C UCIOIb30BAaHUEM
HEMOJBM)KHOTO M TIOJIBH>KHOTO OJIOKOB.
H3mepenre MOIHOCTH.

N3mepeHne noTeHInanbHOM SJHEPTUH YIIPYTO
ne(pOpMUPOBAHHON MPYKUHBIL.

M3mepeHne KNHETHYECKOM SHEPTUH TeJla

10 JJIMHE TOPMO3HOTO IIyTH.
OKCIEPUMEHTAIBHOE CPABHEHHE U3MEHEHUS
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MOTEHIMAIbHON U KUHETHYECKOW SHEPTUI Tela
MIPY JBUKEHUH IO HAKJIOHHOM TTIOCKOCTH.
DKCcHepuMeHTaIbHAs MPOBEPKA 3aKOHA
COXPaHEHUS MEXaHUYECKON SHEPTUHU

IIPU CBOOOTHOM Ia/ICHUH.

[IpumeHeHue 3aKk0Ha COXpaHECHUS
MEXaHUYECKON SHEPrUH [T pacueTa

MOTEHIMAIBHON ¥ KWHETUYECKOW SHEPTUi TENa.

Pemenue 3aJa4 ¢ UCIIOJIb30BAHUCM 3daKOHA
COXpaHCHUA MEXaHUYEeCKOM OHCPIrun

Hroro no pazneny

40

Mexannueckne KoJ1e0aHus U BOJIHbI

2.1

Mexaanueckue
KOJIcOaHUS

7

KonebaTtenbHoe NBIKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHMil: mepuo,
9acToTa, aMIUTUTY/A.
MaremaTnyeckui u
MPY>KUHHBINA MAaSTHUKHU.
[IpeBpanieHne 3HEPrUn
pu KoJieOaTeTHbHOM
TIBUKCHUH.

3aryxaroiue KoiaeOaHus.
BrinyxaeHHbie KoneOaHusl.
Pe3onanc

Hab6mronenue xonebaHuii 1o JEUCTBUEM CHIT
TSOKECTH M YIIPYTOCTH M OOHApYKEHHE
oA0OHBIX KOJICOaHMI B OKPYIKAIOIIIEM MHUPE.
AHanu3 xoneOaHuii rpy3a Ha HUTU

U Ha TIPY>KHUHE.

OrnpeneneHre 4acTOThl KoJieOaHmit
MaTEMaTHIECKOTO U TIPYKUHHOTO MAasSTHUKOB.
HaGmronenne u oObsiCHEHHE SIBIICHUS
pe3oHaHca.

HccnenoBanre 3aBUCUMOCTH TIEPHOIA
KOJIeOaHMIA TIOIBEIIICHHOTO K HUTH TPy3a

OT JJIMHBLI HUTH.

[TpoBepka HE3aBUCUMOCTH TTEPHO/1a KOJIeOaHU I

Ipy3a, IOABCHICHHOTI'O K JICHTC, OT MaCChI I'py34a.

Habnronenue u o06Cy 1eHue OIbITOB,
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JEMOHCTPUPYIOIIMX 3aBUCUMOCTD IEPUOJA
KoJIeOaHUI MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U )KECTKOCTH IPYKUHBI.

[IprumeHenne MaTeMaTH4ECKOT O

U IIPYKUHHOI'O MasITHUKOB B KAYCCTBC MOI[GJ'IGﬁ

JUTSI OTTMCAHUSI KOJIEOAHU B OKPYIKAIOIIEM
MUpE.

Pemenne 3a1a4, CBA3aHHBIX C BEIYUCIICHUEM
WJIM OLIEHKOW YacTOTHI (Tepuoa)
KoJe0aHuM.

H3mepenue yckopeHnus c60600H020 naoenus

2.2

Mexanunueckue
BOJIHBL. 3BYK

MexaHU4eCKHUE BOJIHBL.
CBoiicTBa MEXaHUYECKUX
BOJIH. [IposionsHbIE

Y TIONIEPEYHBIC BOJIHBI.
JInviHAa BOJIHBI M CKOPOCTH €€
pacrpoCcTpaHeHUs.
MexaHU4YeCKHE BOIHBI

B TBEPJIOM TeEJIe,
CEHCMHUYCCKHUE BOJIHEIL.
3ByK. ['pOMKOCTB 3BYyKa

Y BbIcOTa TOHA. OTpakeHue
3ByKa. MH(ppa3ByK

U yJIbTPa3BYyK

OO6HapyXeHHE U aHAJIN3 BOJTHOBBIX SBIICHUI
B OKPY’KafOIIEM MHPE.

Habmronenue pactipocTpaHeHuUs MPOI0JIbHBIX
Y TIONIEPEYHBIX BOJIH (HA MOJEIIH)

1 00Hapy’>KeHHE aHATIOTHYHBIX BUJIOB BOJIH

B IIPUPOJE (3BYK, BOJIHBI HA BOJIE).
Brraucnenue qMHBI BOJTHBI M CKOPOCTH
pacmpoCcTpaHEHHUS 3BYKOBBIX BOJIH.
DKCIEPUMEHTATBHOE OITPEICIICHNE TPAHHI]
YaCTOTHI CJIBIIITUIMBIX 3BYKOBBIX

KOJIeOaHUH.

Habmronenune 3aBUCMMOCTH BBICOTHI 3BYyKa

OT YaCTOTHI (B TOM YHCIIC, C HCTIOJIb30BaHHEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
Hab6moneHnne n 00bsICHCHHE SIBJICHUS
aKyCTHYECKOTO PE30HaHCA.
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AHaJIN3 OPUTHUHAIBHOTO TEKCTA, TOCBAILIECHHOTO
WCIIO0JIb30BaHUIO 3ByKa (WJIM YIbTPa3ByKa)

B TEXHUKE (3XO0JIOKAIUs, YIBTPA3BYK

B MEJIUIIMHE U JIP.); BBITIOJIHEHUE 3a]JaHUM

M0 TEKCTY (CMBICJIOBOE YTCHUE)

Hroro no pazneny

15

3J'IeKTp0Mal"HI/ITHOG M0JI€ U DJIEKTPOMAIHUTHBIC BOJIHbI

3.1 | DiekTpoMarHUTHOE 6 DIJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccykxaeHnid, 000CHOBBIBAIOIIINX
noJie OIIEKTPOMAarHUTHBIC BOJIHBL. | B3aUMOCBSA3b JJIEKTPUUECKOTO U MATHUTHOTO
Y DJICKTPOMAarHUTHBIE CaoiicTBa MOJIEN.
BOJTHBI AJIEKTPOMArHUTHBIX BOJTH. DKCNEepPUMEHTAIBHOE U3yUEHNE CBOMCTB
[IIxaia >I€KTPOMArHUTHBIX | SJIEKTPOMArHUTHBIX BOJIH (B TOM YHUCIIE
BOJIH. Mcrions3oBanue C TIOMOIIIBI0 MOOUIEHOTO TelleoHa).
AIIEKTPOMArHUTHBIX BOJIH AHanu3 peHTreHOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YEJI0BEUECKOr0 OpraHu3ma.
ONEeKTpOMarHuTHas IPUPOJA | AHAJIN3 TEKCTOB, OMUCHIBAIOIINX MTPOSBICHHUS
cBera. CKOpOCTh CBETA. 3JIEKTPOMATrHUTHOTO U3ITyYCHHSI B TIPUPOJIC:
BomHoBeIe cBOliCTBA CBETa YKUBBIE OPTaHU3MbI, U3Ty4Y€HUS HEOECHBIX TEJ
(CMBICIIOBOE YTEHUE).
Pacno3naBanue 1 aHamn3 pa3auyHbIX
MPUMEHEHUH JIEKTPOMATrHUTHBIX BOJTH
B TEXHUKE.
N3yuenune BOJHOBBIX CBOMCTB CBETA.
Pemenue 3amay ¢ ucnoap30BaHuEM (GOPMYIT
JUTSI CKOPOCTH DJIEKTPOMATrHUTHBIX BOJIH, ITTUHBI
BOJIHBI 1 YaCTOTHI CBETA
Hroro no pazneny 6
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CBeTOBbBIC SIBJICHUS

4.1 | 3aKoHBI JlydeBas MoieJb CBETA. Habntonenue onbIToB, IEMOHCTPUPYIOITUX
pacnpocTpaHeHUs Hcrtounuku ceera. SIBIICHUE TIPSIMOJIMHENHOTO
CBETa [IpssmMonuHeEHOE pacIpoCTpaHEHHUsI CBETA

pacrpocTpaHeHue CBETa.
3atmenust Connua u JIyHbI.
Otpaxenue cBera. [lmockoe
3epKaJIo. 3aKOH OTPAKEHHUS
CBETa.

[Ipenomnenue ceera. 3aK0oH
npenomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPaKEHHUE
ceera. Mcnonp3oBanue
MOJIHOI'O BHYTPEHHETO
OTPaKEHUS B ONTUYECKUX
CBETOBOJIAX

(BO3HMKHOBEHHUE TCHU U MOJYTCHH),

U UX UHTEPIPETAIs C UCTIOJIb30BAHUEM
MIOHSATHSI CBETOBOTO JIyya.

OOBsICHEHNE U MOJICTTUPOBAHUE COJTHEUHOTO
Y JTyHHOT'O 3aTMEHHUIA.

HccnenoBanue 3aBUCUMOCTH

yIJia OTPa)KEHUSI CBETOBOTO JIyda OT yrJia
MMaJcHUS.

N3yyeHue cBOKMCTB M300paKEHNUs B IJIOCKOM
3epKaje.

HaOmronenne n 00bSICHEHHE OIBITOB

110 TTOJTYYEHHIO H300paKEHUH B BOTHYTOM

Y BBIMYKJIOM 3€pKaJiax.

HaGmronenne u 00bsICHEHHE ONBITOB

10 TIPEJIOMJICHHIO CBETA Ha TPAHUIIEC
Pa3JIMYHBIX CPEJl, B TOM YHUCJIE ONBITOB

C TIOJIHBIM BHYTPEHHUM OTPaKCHUEM.
HccnenoBanne 3aBUCUMOCTH yTJa
MPEJIOMJICHMS OT yIJIa MaJICHUs CBETOBOTO JTy4a
Ha IPaHUIIE «BO3AYX—CTEKIIO».
Pacrnio3zHaBaHue sIBJICHUN OTPpKCHUS

U MPEJIOMJICHUS CBETA B TOBCEIHEBHOM
JKU3HH.
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AHanu3 u 00bSICHEHNE ABICHUS ONTHYECKOTO
MUpaXxa.

Pemenue 3a1a4 ¢ HCIIOJIB30BAHUEM 3aKOHOB
OTpPaKEHUS U MPEJIOMIICHUS CBETa

4.2 | JIMH3BI ¥ ONTHYECKUE 6 Jlunza. Xox nydeit B muH3e. | [lomyueHne nzo0paxxeHu ¢ TOMOIIBIO
npuOOpbI Onrtnueckas cucrema coOuparolell U paccenBaroleH JIUH3.
dotoanmapara, MUKpockomna | Onpeaenenne POKyCHOTO PacCTOSTHUS
u Teneckormna. ['na3 kak Y ONITUYECKOW CHUJIBI COOMpAOIICH
ONTUYECKAasi CUCTEMA. JIMH3BI.
bim3zopykocTh AHaJIN3 yCTPONCTBA U NPUHIUIIA IECTBUS
U JaIbHO30PKOCTh HEKOTOPBIX ONTUYECKUX MPUOOPOB:
doToammapata, MUKPOCKOTIA, TEIIECKOIIA.
N3yueHne Mojieu riia3a Kak ONnTHUYECKOM
CHUCTEMBI.
AHanu3 siBeHu# OJIM30pYKOCTH
U JTaJIbHO30PKOCTH, IPUHIIATA ACHCTBUS
OYKOB
4.3 | Paznoxxenue 6eoro 3 Pasnoxxenune 6e0oro ceera Habnronenue pasnoxenust 6e10ro cBeTa
CBETa B CIIEKTP B ciekTp. OnbIiTel HpIOTOHA. | B CIIEKTP.
CnoxeHune CreKTpaabHbIX HaGnronenue n 00bICHEHNE OTIBITOB
uBeToB. J{ucnepcus ceeta 10 MOJYUYEHHIO OEJIOr0 CBETA MPH CIIOKEHUU
CBETa pa3HbIX LIBETOB.
[IpoBeneHue n 0ObICHEHNE ONBITOB
10 BOCTIPUSITUIO LIBETA MPEIMETOB ITPU UX
HAOJIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI
(LIBETHBIE OYKH)
Hroro no pazneny 15
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KBanroBbIe ABJIeHUA

5.1 | Ucniyckanue u OmnerTel Pezepdopna OO6cyxaenue 1ienu onbIToB Pesepdopaa
MOTJIOLIEHNE CBETA Y TUTAHETapHask MOJEIIb I10 UCCJIETOBAHUIO aTOMOB, BBIJIBUKCHHE
aTOMOM atoma. Mozens atoma bopa. | runore3 o BO3MOXKHBIX pe3yJbTaTaxX OIMbITOB

Hcnyckanue U MOTJIONIEHUE | B 3aBUCUMOCTH OT MPEANOIAraeMoro CTpOCHHUS

cBera aToMoM. KBaHTHI. aTOMOB, (POPMYJIMPOBAHUE BHIBOJOB

JIunenyarsle CIIeKTPHI U3 PE3YJIbTATOB OIBITOB.
OOcyxaeHue NpOTUBOPEUNN MJITaHETAPHOU
MOJIEJIM aTOMa U OCHOBAHUM ISl TUITOTE3bI
Bopa o crainonapHbIX 0pOUTaX 3JEKTPOHOB.
Habnronenue CrutoniHeIX U JIMHEHYaThIX
CIIEKTPOB U3JIyYEHHUsI PA3JINYHBIX BEILECTB.
OOBbsiICHEHUE TUHENYATBIX CHIEKTPOB U3ITyUYECHUS

5.2 | CTpoeHue aTOMHOT0 PagnoaktuBHOCT. Anlb(pa-, | OOCy)KaeHNE BOZMOXKHBIX TUIIOTE3 O MOJAETIAX

aapa

0eTa- ¥ raMMa-u3TyqdeHUSI.
Ctpoenue aTOMHOTO A11pa.
HyxnonHas mojaenb
aTOMHOTO s1pa. M3oTomsl.
PaguoakTuBHBIC
npeBpaiieHus. [lepuon
MoJTypaciiajia aTOMHBIX sIiEp

CTPOCHHUS sIpa.

Omnpenenenue coctana siiep 1o 3aJaHHbIM
MaCCOBBIM H 3apsI0BBIM YUCIIaM

¥ 110 TOJIOKEHUIO B IEPUOIUYECKON CUCTEME
AJIEMEHTOB.

AHaM3 U3MEHEHUS COCTaBa SApa U ero
TIOJIOKCHUS B TICPUOJUICCKON CUCTEME

U O-PaIMOAKTUBHOCTH.

HccaenoBanme TPEKOB O-9aCTHIT TTO TOTOBBIM
dotorpadusm.

OOHapyKeHHUE U H3MEPEHUE PAAHALMOHHOTO
¢dboHa ¢ MOMOIIBIO T03UMETPA, OLIEHKA €ro
WHTCHCUBHOCTH.

61



®denepanbHas padouas nporpamma | Pusuka. 7-9 kiaccel (6a30BbIM YPOBEHB)

Amnann3 OMOIOTHYSCKUX U3MCHEHMM,
MPOUCXOAIINX O] IEUCTBUEM
PaIMOAKTUBHBIX U3JTYUYCHUHU.
Hcnonp30BaHue paiMOAKTUBHBIX U3ITYYEHUN
B MEJIMIIHE

5.3 | SnepHble peakiuu 7 SAnepnsbie peakunn. 3aKoHbl | Pellienue 3aia4 ¢ KCOIb30BaHUEM 3aKOHOB
COXpPaHEHUS 3aPsIIOBOTO COXPaHEHHSI MACCOBBIX U 3apS0BBIX YUCEI
Y MacCOBOI'0 YHCE. Ha OMPEJICIICHUE PE3YIBTATOB AIEPHBIX
DHeprus CBA3U aTOMHBIX pEeaKLMi; aHAIU3 BO3MOKHOCTHU
anep. CBsi3b Macchl WJI HEBO3MOXXHOCTH SIEPHOMN PEAKIUH.
¥ SHepruu. Peakiuu cuHTe3a | OneHKa SHEPTUH CBSI3H SIIEP C UCTIOIb30BAaHHEM
U peneHus suep. Microunuku | hopmyssl DAHINTEHHA.
sHepruu CoJHIa U 3BE3]. OO0cy:x1eHne NEPCIIEKTUB UCTIOIb30BaHUS
SnepHas sHepreTuka. YIIPABJISIEMOr0 TEPMOSIEPHOTO CUHTE3A.
JlelicTBHS paIiOaKTUBHBIX OO0cyx1eHre MPEUMYIIECTB U AKOJIOTHUECKUX
V3JIy4YCHUH HA )KUBbIC po0JIeM, CBSI3aHHBIX C SICPHOMN SHEPTETUKON
OpraHU3MBbI

Htoro no pazaeny 17

IHoBTOpHUTEIHLHO-00001IAKOIINIT MOTYJIb

[ToBTOpEHUE 9 CucremaTuzanus Brimonnenune yueOHbIX 3a1aHN, TPEOYIOIINX

1 0000I11IEHNE
COJICpKaHus Kypca
bu3uky 3a 7-9 Kmaccel

1 000011IeH1E TPEAMETHOTO
COJICP’KaHUs U OIbITA
JeSITeTTHHOCTH,
IPHUOOPETEHHOrO

IIPH U3YYCHUHU BCETO Kypca
(bU3HKH OCHOBHOTO 00IIIEr0o
o0pa3zoBaHHsL.

JIEMOHCTPALUU KOMIIETEHTHOCTEH,
XapaKTEePU3YIOIIHUX €CTECTBEHHOHAYUYHYO
TPAMOTHOCTB:

— IIPUMEHEHUS TOJYYEHHBIX 3HAHUU

JUTSI HAYYHOTO OOBSICHEHUST (PU3UUECKUX
SBJICHUM B OKPY’KAIOLLEW IPUPOJIE,

B [IOBCEJHEBHOM KU3HU U BBISIBICHUS
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[IoaroroBka K OCHOBHOMY
rOCyJIapCTBEHHOMY
9K3aMeHy o (hU3HKe

TUTST 00y4aroImuxcs,
BBIOPABIIIUX ATOT YYCOHBIN
npeaMeT

(bU3HYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— IMIPUMEHEHUSI OCBOCHHBIX
AKCIEPUMEHTAIILHBIX YMEHUM

JUTSL KCCIIeTIOBaHMS (PU3MYECKUX SBICHUH,

B TOM YHCJIE JJIsl IPOBEPKHU TUIIOTE3

Y BBISBJICHUS] 3aKOHOMEPHOCTEM.

Pemienue pacueTHbIX 3a/1a4, B TOM YUCTIE
MIPEIO0JIaraloIIX UCII0JIb30BaHUE (DU3NUSCKUX
MOJIEJIEd 1 OCHOBAHHBIX Ha COACPKaHUU
Pa3JIMYHBIX Pa3JeiaoB Kypca (PU3UKH.
BrinonHeHue 1 3anyTa rpynmnoBbIX

WJTU UHJIUBUIYJIbHBIX MPOEKTOB, CBSI3aHHBIX
C cojiep)KaHueM Kypca (HU3UKU

Uroro no pazgeny 9
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOI'PAMME
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INEPEYEHDb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MNPOBEPSAEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBUIEI'O OBPA3OBAHUSA U QJIEMEHTOB COAEP/KAHUSA 11O ®PUSUKE

B ¢denepanbHbIX M pernoHANbHBIX MPOIEAYpax OIEHKH KadecTBa 0O0pa3oBaHUs
UCIIOJIb3yeTCsl mepeueHb (KoauuKaTop) paclpeaesieHHbIX MO0 KilaccaM IMPOBEPSIEMBIX
TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMmbl
OCHOBHOT'0 00IIIeT0 00pa30BaHus U AJIEMEHTOB COJEP>KaHUS 10 (HU3UKE.

7 KJIACC

IIpoBepsieMble MpeaMeTHbIE Pe3yJabTAThI 0CBOEHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NMpPOrpaMMbI

Kon [IpoBepsieMble IPEIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSAEMOTO 00pa3oBaTeNIbHOM MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus
pesyJibTara

1.1 HCIIOJIb30BaTh N3Y4YEHHBIE TOHATHS

1.2 pa3nyarh SBJICHUS 10 OINHCAHUIO HX XapaKTEpHBIX CBOWCTB
U Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIMX JAaHHOE (U3HUYECKOE
SBJICHUE

1.3 pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3UUYECKUX  SBICHUUN

B OKpYKaloleM MHUpE, B TOM yucie (U3NIECKUE SBICHUS B PUPO/IE,
MIPU 3TOM IEPEBOJAUTH MPAKTUUYECKYIO 3a/1auy B y4E€OHYIO, BBIJCISAThH
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUECKUX SBICHUN

1.4 OMUCHIBATh HM3yUYEHHBIE CBOMCTBA Tel W (U3MYECKUE SIBICHUS,
UCHIONB3YSl (PU3NYECKUE BEJIUYUHBI, IPU ONUCAHUM IPABHIBHO
TpakTOBaTh (PU3MYECKUM CMBICI HCHOJB3YEMBIX BEJIMYMH, HX
0003HAYECHUS U STUHUIIBI (PU3HMUECKUX BEIIMYNH, HAXOIUTH (DOPMYIIBI,
CBS3BIBAIOIIME JIAHHYI0 (U3MYECKYI0 BEJIMYHHY C JIpPYTUMH
BEJIMUYMHAMH, CTPOUTH TIpaUKM  HM3YyYEHHBIX  3aBUCUMOCTEMN
(UBUYECKUX BEITMUNH

1.5 XapaKTepHU30BaTh CBOMCTBA Tel, (DU3UUYECKUE SIBIICHUS U TIPOLIECCHI,
WCNOJIb3ysd M3YYEHHBIE 3aKOHBI, NPU 3TOM JaBaTh CJIOBECHYIO
(GOpMYTMPOBKY 3aKOHa W 3allUCHIBATh €r0  MaTeMaTHYEeCKOEe
BBIPAYKCHUE

1.6 OOBSICHATH (PU3UYECKHUE SBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM
YUCJIE W B KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTHUPOBAHHOTO
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XapaKTepa: BBIABIATh IPUYMHHO-CIECICTBEHHBIE CBSA3U, CTPOMUTH
00BsiCHEHHE U3 1 — 2 JTOrM4YeCcKUX MAaroB ¢ ONOpoi Ha 1—2 U3y4eHHBIX
CBOMCTBa buznuecKkux ABJICHU, buznueckux 3aKOHa
WJIM 3aKOHOMEPHOCTH

1.7

peuiarb pacyeTHble 3a7adyd B 1 — 2 ACHCTBUS, MCHOJB3YS 3aKOHBI
u GOpMyIbl, CBS3bIBAlONINE (PU3UUYECKUE BEIWYMHBI: HA OCHOBE
aHaIM3a yCJIOBM 3aJ]a4M 3allChIBATH KPATKOE YCIOBUE, ITOACTABIIATh
¢u3nyeckrue BETUYMHBI B (POPMYJIbl U IPOBOJIUTH PACUETHI, HAXOIUTh
CIpaBOYHbBIC TAHHBIC, HEOOXOAUMBIE TS PEIICHUS 3a/1a4, OI[CHUBATh
PEATMCTUYHOCTD MOTYYEHHON (PU3UUECKON BEIINYUHBI

1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXXHO PEIIUTh MPU TTOMOIIU
(¢U3MYEeCKUX METOJOB, B OINHUCAHUM UCCIIECIOBAHUS  BBIJCIATH
MIPOBEPSIEMOE MPEANOI0KEHNE (runotesy), paznyaTth
U UHTEPHPETUPOBATH MOJIYUYCHHBIA PE3YNbTAT, HAXOJIUTH OIIMOKHU
B XOJI€ OTbITA, JIeJaTh BEIBOJIBI IO €T0 pe3ysibTaTaM

1.9

MPOBOJIUTH  OMNBITBI 1O HAOMIOAEHUIO  (PU3HYECKUX  SIBICHUI
Wi (U3NYECKUX CBOMCTB Tel: (POPMYIMPOBATH IPOBEPSIEMbIE
MPENNONIOKEeHNs, COOMpaTh  YCTAaHOBKY W3  MPEIOKEHHOTO
000pyI0BaHUs, 3aMMUCHIBATH X0 ONIBITA U (DOPMYIUPOBATH BHIBOJIBI

1.10

BBITIOJHATh TPSMBbIE HU3MEPEHHUs C HCIOIb30BAaHUEM aHaJOTOBBIX
U UQPOBBIX MPUOOPOB, 3aMUCHIBATh MMOKA3aHUS TPUOOPOB C yUETOM
3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOAWTHh  HMCCIEIOBAaHUE 3aBUCUMOCTH OJHOW  (hU3HUECKOUN
BEJIMYUHBI OT JPYyIrOW C UCIIOIb30BAHUEM IIPSAMBIX HW3MEPEHUH,
y4acTBOBaTh B IUIAHMPOBAHUM YYEOHOIO HCCIENOBaHMs, COOMpATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUS, CIEYS MPEII0KEHHOMY IUIAHY,
¢ukcupoBaTh pe3yJabTaThl IMOJYYEHHOM 3aBUCUMOCTH (UBHYECKUX
BEJIMYMH B BUJE MPEJIOKEHHBIX TA0IHI] U TPaUKOB, J€1aTh BBIBOJIbI
110 pe3yJibTaTaM UCCIIEIOBAHUA

1.12

IPOBOANTH KOCBEHHBIE H3MEpPEHUs] (U3NYECKUX BEIUYMH, CIEIYs
MPEJI0KEHHOW UHCTPYKIUU: TIPU BHITIOJTHEHUN U3MEPEHUN COOUpaTh
DKCIEPUMEHTAIIBHYIO YCTAHOBKY W BBIUYHCIATH 3HAYEHUE HCKOMOM
BEJINYUHBI

1.13

coOnoAarh  NpaBWia TEXHUKHM  O€30MacHOCTH mpu  padbore
C JIabOpaTOpHBIM 000PYIOBAHUEM

1.14

YKa3bIBaATh ITPHUHIIUIIBI IIGP'ICTBHH HpI/I60pOB N TCXHHUYCCKHX YCTPOﬁCTB,
XapaKTCPHU30BaATh IIPHUHIUIIBI IICﬁCTBPIH HN3YUYCHHBIX HpH60pOB
H TCXHHUYCCKHX YCTPOﬁCTB C IIOMOHIBKO HX OIIMCAaHUs, HCIIOJIb3Y:
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3HaHMS O CBOMCTBax (1)I/IBI/II-I€CKI/IX SIBICHUU U HCO6XOI[I/IMI)IG
(1)PI3PILI€CKI/I€ 3aKOHBI 1 3dKOHOMCPHOCTHU

1.15

MPUBOJIUTh TPHUMEPHl (HAXOMUTh HWHMOPMAIMIO O MPUMEpPAX)
MPAKTHUYECKOTO UCTIOIh30BaHUSA (PU3NICCKUX 3HAHUN B TIOBCETHEBHOM
KU3HH JIJIs1 00ecTiedeHus 0€301TaCHOCTH MTPH 0OpaIieHUH ¢ MPUOOpaMu
U TEXHHYCCKUMH  YCTPOHCTBAMH,  COXpPaHCHHS  3JI0POBbBS
U COOJIOACHUS HOPM DKOJIOTHYECKOTO IOBEICHUS B OKpPYKAIOIICH

cpene

1.16

OCYHICCTBIIATDH OT60p HNCTOYHHNKOB I/IH(l)OpMaI_[I/II/I B CCTH I/IHTepHeT
B COOTBCTCTBHHM C 3adaJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBC
HMCIOIINXCA 3HAHUU U IMIyTEM CpaBHCHHA PA3JIMYHBIX HMCTOYHHUKOB
BBIACIIATD I/IH(l)OpMaI_[I/IIO, KOTOpasa ABJIACTCA HpOTHBOpG‘lHBOﬁ
WJIH MOJKET OBITH HGI[OCTOBGpHOﬁ

1.17

WCIIOJIb30BaTh TPU  BBIMOJHEHUU Y4YEOHBIX 3aJlaHUil  HAay4YHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3MYECKOro cojiepKaHusi, CIPaBOYHbBIC
Marepuaibl, pecypchl cetu MHTepHeT, BiIageTh NOpUeMaMu
KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3oBaHusi HHGOpPMAIIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.18

co37aBaTh COOCTBEHHBIE KpPAaTKUE MMHUCHMEHHBIC M YCTHBIC COOOIICHHUS
Ha OCHOBE 2 — 3 UCTOYHUKOB MH(OpMAIUU PU3UUECKOTO COACPKAHUS,
B TOM 4YHUCJI€ MyOJUYHO JeNaTh KpaTKHE COOOIIEHUsSI O pe3yJibTaTax
MPOEKTOB WM YYEOHBIX MWCCIECIOBAHUN, MpPU OSTOM TI'PaMOTHO
WCIIOJIb30BaTh W3YYCHHBIM MMOHSATUUHBIN amnmapat Kypca (GU3HKH,
CONIPOBOK/IaTh BBICTYIVICHUE MIPE3CHTAIIUEH

1.19

IIpHU BBIIIOJTHCHHUHN y‘lC6HBIX IIPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ PacpCcaAciiTh
00s3aHHOCTH B Irpynnc B COOTBETCTBHH C ITOCTABJICHHBIMU 3aa4aMU,
CJICAUTL 3a BBIIIOJIHCHUCM IIJIaHa I[GﬁCTBPIﬁ, aZICKBATHO OILICHUBATDH
cOOCTBECHHBIN BKJIIad B JACATCIBHOCTL TI'PYIIIIbI, BBbICTPANBATH
KOMMYHHUKAaTHBHOC B3aHMOI[eI>’ICTBHe, YYUTBIBasA MHCHHC OKPYIKArOInX

IIpoBepsieMble 3J1eMEHTHI COIePsKAHUSA

Kon Kon [IpoBepsieMbI€ IIEMEHTHI COAECPKAHUS
pasgena | DIEMEHTa
1 OU3MKA U EE POJIb B [IO3HAHMH OKPYXAIOILET'O MUPA

1.1 duzuka — Hayka O [pupoae. JSBIeHUs NOPUPOIBI.
@usznueckue  ABJICHUA:  MEXaHUYECKUE,  TEIUIOBbIE,
JJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC
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1.2 ®duznyeckue BenuuuHbl. M3mepenne Gu3nuecknx BEIUYHUH.
®uznyeckue  npubopel.  [lorpemHocTs  M3MEpEHUH.
MexyHapoaHasi CUCTEMA €ITMHUIL

1.3 EcTecTBeHHO-HAy4YHBIM METOJ] TO3HaHUS: HaOIIOICHUE,
MOCTAHOBKA HAYYHOT'O BOMPOCA, BBIJBUKEHUE TUIOTE3,
DKCIIEPUMEHT 1O  TMPOBEPKE  THUMOTE3, OOBSICHEHUE
HaAO0JII01AEMOT0 SIBJICHUS

1.4 Onucanve GU3NUECKUX SIBICHUHN C MOMOIIBIO MOJIENEH

1.5 [IpakTuueckue paboThI:

N3mepenne pacCcTOSHUN.

N3mepenne o0beMa )KUJIKOCTU U TBEPAOTO Tea.
Onpenenenne pa3MepOB MajbIX TEN.

N3mepenune Ttemmeparypbl MpPUA TOMOIIU KUAKOCTHOTO
TEpPMOMETPA U JAaTYMKA TEMIIEPATypPbl

I[NEPBOHAYAJIbHBIE CBEJIEHNA O CTPOEHMU BEILIECTBA

2.1

CrpoeHne BeleCcTBa: aTOMbl U MOJIEKYJIbl, UX Pa3MeEphL.
OnbITHI, JOKa3bIBAKOIINE JUCKPETHOE CTPOCHUE BEIECTBA

2.2

JBr>xenue yactuil BemecTBa. CBs3b CKOPOCTU JABUKECHUS
qacTull ¢ TemrepaTtypoil. bpoyHoBckoe nBuxkenue, nuddysus

23

B3aHMOHGﬁCTBHG qaCTun BCIICCTBA. IIPUTAKCHUC
H OTTAJIKNBAaHHC

24

ArperatHble COCTOSIHUSI  BEILECTBA: CTPOEHUE Ta30B,
KUIAKOCTEH W TBEpAbIX  (KPUCTAIMYECKUX)  Tel.
B3anMocBA3p MeXxay CBOMCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUAX M HMX aTOMHO-MOJEKYJISIPHBIM
CTPOCHUEM

2.5

Oc00EHHOCTH arperaTHBIX COCTOSTHHI BOJIBI

2.6

[TpakTrdeckue paboOTHI:

Onenka IaMeTpa aToma METOJIOM psAI0B
(c ucrmonp3zoBanueM pororpadmii).

OnsIThI 10 HAOTIOAEHUIO TETIJIOBOIO PACILIMPEHUSI Fa30B.
OneIThl IO OOHAPYKEHUIO JEHCTBUS CUJI MOJIEKYJISIPHOTO
MPUTSHKEHUS

JIBUKEHUE U B3BAUMOJIEVICTBUE TEJ

3.1

Mexannueckoe qBH>XeHne. PaBHOMEpHOE U HEPAaBHOMEPHOE
JIBUKEHUE
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3.2 Ckopocte. CpenHsii CKOpPOCTh MpU  HEPABHOMEPHOM
JBIKEHUU. PacyeT myTy U BpeMEHU JBUKEHUS

33 SIBnenne wHepnuu. 3aKOH MHEPLUU. B3anmmonencTBre Tel
KaK NPUYMHA U3MEHEHUS CKOPOCTH ABMXKEeHUs Ten. Macca
KaK MEpa UHEPTHOCTH TeJa

34 [ImoTHOCTH BemecTBa. CBSA3h IJIOTHOCTH C KOJAYECTBOM
MOJIEKYJI B €IUHUIIC 00beMa BElIeCTBa

3.5 Cuia Kak XapaKTEpUCTUKA B3aUMOAECHCTBUS TEI

3.6 Cwia ympyroctu W 3akoH ['yka. H3mepenue cCuiibl
C IOMOUIBIO0 TMHAMOMETpa

3.7 SABnenne TAroreHus W cwia TsokecTH. Chna  TshKecTH
Ha JIpyrux miaHerax. Bec rema. HesecomocTh

3.8 Cwuita TpeHus. TpeHue CKONbKEHUS U TPEHUE MOKOos1. TpeHne
B IIPUPOJIE U TEXHUKE

39 CnoxeHue Cwil, HalpaBlI€HHBIX IO OJHOM MPSMOMU.
PaBHOneMCTBYIOIIASA CHIT

3.10 [TpakTraeckue paboTsI
OmnpeneneHre CKOPOCTH PABHOMEPHOI'O JABMKEHUS (ILIapUKa
B JKHUJKOCTH, MOJEIH DJIEKTPUIECKOTO0 aBTOMOOWIIS M TaK
nanee).
OnpeneneHue CpeIHEN CKOPOCTH CKOJIBXKEHUs Opycka
WJIU IIapUKA 110 HAKJIOHHOW TUTIOCKOCTH.
OnpeneneHne IIOTHOCTH TBEPAOIO TeEA.
OnbIThl, JIE€MOHCTPUPYIOIIUE 3aBUCUMOCTbh PACTSKEHUS
(medopmaniin) Mpy>KUHBI OT MPUIIOKEHHON CUITBI.
OnbITBl, NEMOHCTPUPYIOIIHUE 3aBUCUMOCTH CHJIBI TPEHUS
CKOJIBKEHHUSI OT Beca Tejla U XapakTepa CONPHUKACAIOIINXCS
TTIOBEPXHOCTEU

3.11 dusnyeckue SBICHUS B IPUPOJE: INPUMEPHI JIBHKECHHUS
C Pa3IM4YHBIMUA CKOPOCTSIMHU B JKMBOW W HEKHUBOW IPUPOJIE,
JENCTBUE CUJIbI TPEHUS B IPUPOJE U TEXHUKE

3.12 TexHUYeCcKue yCTpOrCTBa: JMHAMOMETP, MOAIIUITHUKH

JABJIEHUE TBEPABIX TEJIL, XKUJKOCTEU U T A30B
4.1 HaBnenune TBepaoro Terna.  CrocoObl  yMEHBIIEHUS

N YBCIIMUCHUA JaBJIICHUA
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4.2

JlaBnenue rasza. 3aBUCUMOCTb JaBJICHUS raza oT 00beMma,
TEMIIEPATYPbI

43

Hepez[aqa AaBJICHHA TBCPAbIMU  TCJIaMH, KHUIAKOCTAMH
u razamu. 3akoH Ilackans. [TneBMaTHYeCKue MallluHbI

4.4

3aBUCUMOCTh ~ JABIEHUS  JKUJKOCTA  OT  [JIyOUHBI.
IMuapocratuueckuit mapanokc. CooOmiaromuecs COCy/IbI.
['mapaBinueckre MEXaHU3MBI

4.5

Atmocdepa 3emnu u armochepHoe napneHue. llpuumHb
CYIIECTBOBAHMSA BO3MYIIHOW 00004ku 3emian. OmnbIT
Toppuuennu. 3aBUCHMOCTH  aTMOC(EPHOTO  JIaBIICHUS
OT BBICOTBI HaJl YDPOBHEM MOPSI

4.6

N3mepenne aTMocdepHOTro JABJICHHSL. [Tpubopsl
JUTSL ©3MEpEeHUst aTMOC(HEPHOTO J1aBJICHUS

4.7

JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TEJO.
Britankuparomias (apxumeoBa) cuiia. 3aKkoH Apxumesna

4.8

[InaBanue ten. Bo3nyxoruiaBanue

4.9

[IpakTuyeckue paboOTHI:

HccmenoBanue 3aBUCMMOCTH Beca Teja B BOJEC OT 00beMma
MOTPYKEHHOM B )KUIKOCTh YaCTH TEJIA.

OnpeneneHre  BBITAJKUBAIOMIEM  CWIBL,  JIEMCTBYIOLIEH
Ha TEJIO, ITOTPYKEHHOE B )KUIKOCTb.

[IpoBepka  HE3aBUCHMMOCTH  BBITAJKWUBAIOIICH  CHJIBI,
JICUCTBYIOIIEN HA TEJIO B )KUJIKOCTH, OT MACChI TeJa.
OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BHITAUIKABAOIIEH
CUJIBI, JICHCTBYIOIIEH Ha TEJI0 B XUIKOCTH, OT oObeMma
MOTPYKECHHOW B KHUJKOCTh YacTH Te€Jla U OT IUIOTHOCTH
JKUJIKOCTH.

KoncrpyupoBanue apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJIKH
Y OIPEJETICHUE €€ TPY30II0bEMHOCTH

4.10

dusndeckue SBICHUS B MPUPOE: BIUSHUE aTMOC(epHOTo
JIaBJICHUS HA )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHuyeckre  yCTPOMCTBA:  COOOIIAIOIIMECS  COCY/IBI,
YCTPOMCTBO  BOJIONPOBOJA,  THAPABIWYECKHM  IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEpP, IIOPIIHEBOM HACOC,
apeoMeTp

PABOTA, MOIIHOCTb, SHEPT YA

5.1

Mexanundeckas paboTta
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52 MexaHnueckas MOIIHOCTb

53 [IpocThie MexaHU3MBIL: pbIYar, OJI0K, HAKIIOHHAS TIOCKOCTb.
[IpaBuiIO paBHOBECHS phIUara

54 [Ipumenenue npaBusa paBHOBECHsI pblyara K OJI0Ky

5.5 «3omoToe TpaBmwiIoy MexaHukH. KodQQpuimeHtT momae3Horo
nerucTBug MexaHu3MoB. IIpocTeie MeXaHU3Mbl B OBITY
Y TEXHHUKE

5.6 [TorenuumanbHast SHEPrUuM TENA, TOAHATOrO HaJ 3eMJIIeh

5.7 Kunernueckas sueprus

5.8 [lonHasg MexaHu4yeckass DJHEpPrus. 3aKOH  HM3MEHEHMS
Y COXpPaHEHUSI MEXAaHUYECKOW SHEPIUU

59 [IpakTuueckue paboThI:
Onpenenenne paboOThl CUJIBI TPEHHUS MPU PABHOMEPHOM
JBUYKEHUU TeJa 110 TOPU30HTATBHOM MOBEPXHOCTH.
HccnenoBanne yCiaoBUA paBHOBECHS pbhlyara.
N3mepenne K11/ HaKIIOHHOM IIJIOCKOCTH.
W3yyeHue 3aKkoHa COXpaHEHU MEXaHUYECKON SHEPTruu

5.10 @u3nUeCcKre ABJICHUS B IPUPOJE: PbIYArd B TEJIE YEIOBEKA

5.11 Texnnueckue YCTPOWCTBA: phryar, ITOJBHKHBIN

Y HENOJBI)XKHBIA OJIOKH, HAaKJIOHHAs IJIOCKOCTb, MPOCTHIE
MEXaHU3MBbI B OBITY
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8 KIIACC
IIpoBepsieMble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpamMMmblI
Kon [IpoBepsieMble MPeAMETHBIE PE3YIBTAThl OCBOCHUSI OCHOBHOU
POBEPSIEMOTO o0pa3oBaTenbHOM IPOrpaMMbI OCHOBHOTO OOIIETO 00pa30BaHHUS
pe3ynbTaTa
1.1 WCMOJIb30BAaTh MOHATHUSA
1.2 pa3nuyaTh SBJEHUS [0 ONUCAHUIO HX XapaKTEPHBIX CBOMCTB
M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HU3MIECKOE
SIBJICHUE
1.3 pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3WUECKHX  SBICHUN
B OKPY’KaIOIIEM MUPE, B TOM uKciie (U3NYECKUE SBJICHUS B IPUPOJIE,
MIPU 3TOM TMEPEBOJUTH MPAKTUYECKYIO 3a7a4y B YUCOHYIO, BBIJICISATH
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUECKUX SBICHUN
1.4 ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tl M (PU3NYECKHUE SBJICHUS,
UCTIONB3YS. (PUBUYECKHE BEIUYUHBI, MpPU ONHUCAHUU MPABHIBHO
TpakToBaTh  (U3UYECKUH  CMBICI  HUCIOJIb3YeMbIX  BEJIHMYHUH,
0003HAaYEHUS U €IMHULIBI (DU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMH, CTPOWTHh TpapuKd  M3YYCHHBIX  3aBUCHUMOCTEH
(UBUYECKUX BEITMUNH
1.5 XapaKTepHU30BaTh CBOMCTBA Tei, (PU3UUYECKUE SIBIICHUS U TPOLIECCHI,
UCIIOJNb3ys. W3YyYECHHBIE 3aKOHbI, MNpPH 3TOM JaBaTh CIOBECHYIO
GOpMYTMPOBKY 3aKOHa W 3allCHIBAaTh €r0  MaTeMaTHYEeCKOE
BBIpAKEHUE
1.6 OOBSACHATH (HU3MYECKUE MPOIIECCHl U CBOWMCTBA TEl, B TOM 4YHUCIE
U B KOHTEKCTE CHUTyalHil MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISBJISITh MPUUYMHHO-CJICJACTBEHHbIC CBSI3U, CTPOUTH OOBICHEHUE
n3 1-2 nornyeckux maroB ¢ MOMOINIbIO |—2 H3y4EHHBIX CBOWCTBA
bu3nuecKuX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 pellaTh pacyeTHbhIEC 3a1aud B 2 — 3 JEWCTBHS, MCIOIb3YSl 3aKOHBI

U GOpMyIbl, CBS3bIBAIONINE (PU3NYECKUE BEIWYMHBI: HA OCHOBE
aHajau3a yCJIOBHUS 3aa4M 3aIUChIBATh KPATKOE YCIOBUE, BBISBIIATH
HEJOCTAaTOK JAHHBIX [JIs1 PEIIeHUs 3a]a4d, BbIOWpATh 3aKOHBI
u (QopMysbl, HEOOXOAUMBIE ISl €€ PELICHUs], IPOBOJUTH PaCUYEThI
M CpaBHUBATHh IIOJYYEHHOE 3HayeHUE (U3UYECKON BEITMYMHBI
C U3BECTHBIMHU JAaHHBIMH
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1.8

paciio3HaBaTb HpO6HeMBI, KOTOPBLIC MOXHO pCHINTH IIPH ITOMOIIH
(1)I/I3I/I‘-IeCKI/IX MCTOJ 0B, UCITI0JIB3Ys OIMMCAHUC UCCIICAOBAHWA, BBIACIIATD
IMPOBCPACMOC IIPCAIIOJIOKCHUC, OLUCHUBATL IIPABUJIIBHOCTL ITIOPAAKA
IIPOBCACHUA UCCIICIOBAHMSA, ACIATh BBIBOJABI

1.9

IPOBOAUTH ONBITHI MO HAOMIOJEHUIO (U3MUECKUX  SBJICHUI
Wi (QU3NYECKHX CBOWCTB Tel: (HOPMYIHpPOBATH MPOBEPSEMBIC
NPENIONIOKEHNs, CcOOMpaTh  YCTAaHOBKY M3  IPEAJIOKEHHOTO
000pyI0BaHUs, OMMCHIBATH XOJI OTBITa U (DOPMYITHMPOBATH BHIBOBI

1.10

BBINIOJIHATDh MPSIMbIE W3MEPEHUSI C HCIOJIb30BAHHEM aHAJIOTOBBIX
MpUOOPOB U JATYUKOB (PU3NYECKUX BEJIMYUH, CPABHUBATH PE3YJILTATHI
M3MEPEHUN ¢ YYETOM 3aJJaHHON a0COTIOTHON MOTPEIIHOCTH

1.11

MPOBOJIUTh  HCCIEAOBAHME 3aBUCHUMOCTH  OJHOW  (DU3UYECKOMN
BEJIMYMHBI OT JPYyrod C MCIIOJIB30BAHUEM IIPSAMBIX W3MEPEHMI:
IJIAHUPOBATh HCCIEJOBAaHUE, COOMpaTh YCTAHOBKY U BBIIIOJIHSTH
U3MEpEHUs, Cleays HOpeUIOKEHHOMY  IUIaHy, (DUKCHpPOBATh
pe3ysbTaThl MOJYYEHHONW 3aBUCMMOCTU B BHJIE TAOJIULl U TpauKOB,
JeJaTh BBIBOJBI MO PE3YyJIbTaTaAM HUCCIEAOBAHNUS

1.12

IMPpOBOANUTH KOCBCHHBIC HN3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCINYHH:
IUIAHUPOBATb U3MCPCHHA, C06HpaTb OKCIICPUMCHTAJIbHYIO YCTAHOBKY,
ciaenys Hp@I[J'IO)K@HHOfI HHCTPYKIIMKM, W BbIYUC/IATH 3HAYCHHC
BCIINYHNHBI

1.13

coOiroAarh  NpaBWia TEXHUKM  O€30MacHOCTH mpu  padbore
C J1abOpaTOpHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHUUIBI JIEUCTBUS HW3YYEHHBIX HPUOOPOB
U TEXHUYECKUX YCTPOWCTB C OIIOPOM HA UX OIMCAHMS, UCIOJIb3Ys
3HaHHWA O CBOMCTBaX (U3NYECKUX SBICHUH U HEOOXOAMMBIE
¢$uznyecKre 3aKOHOMEPHOCTH

1.15

pacino3HaBaTh IMPOCTBIC TCXHHUYCCKHC YCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pI)I IO CXCMaM U CXCMATHUYHBIM PHUCYHKAM, COCTABJIATH CXCMbI
QJICKTPHUICCKUX HCHCI)'I C IOCICHOBATCIIBHBIM W IIapPaJlUICIIbHBIM
COCAMHCHUCM  JJICMCHTOB, pasjiidasd  YCJIOBHBIC 0003HaYCHUSA
QJICMCHTOB JJICKTPHYCCKHX HCHCI)'I

1.16

MPUBOANTh TPUMEPHl (HaXOAWTh WHOOPMAIMI0O O TIPUMEPaX)
MPaKTUYECKOTO UCIIOJIb30BaHUS (PU3UIECKUX 3HAHUH B TIOBCETHEBHOM
KU3HU JIJ1s1 o0ecriedeHus: 0€30MacCHOCTH MPHU 00paleHuu ¢ mpudopamu
U TEXHUYECKUMU  yCTPOWCTBAMH,  COXPAaHCHHS  370POBBS
U COOJNIONIEHUST HOPM SKOJIOTMYECKOrO IMOBEJCHUS B OKPYKAIOIICH
cpene
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1.17

OCYILIECTBIIATh MOUCK MHPOpMAUU (PU3HUECKOTO COJIEPKAHUS B CETH
HNHTepHET, Ha OCHOBE HMMEIOUIUMXCS 3HAHUM M IIyTEM CpPaBHECHUS
JOTIOJIHUTENbHBIX HMCTOYHUKOB BBIACIATh HH(DOpPMAIIHIO, KOTOpPAs
ABJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITH HEJTOCTOBEPHOU

1.18

UCIOJIb30BaTh IMPU BBINOJIHEHUM Y4YEOHBIX 3aJaHUA  HAy4YHO-
MOMYJSIPHYIO JTUTEPATypy (PU3MUECKOrO COAEp)KaHUs, CIpPaBOYHBIC
MaTepualibl, pecypcbl ceth VHTEpHET; BlAIeTh NOpHEMaMHU
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHusl HHPOPMALMN U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.19

CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKHUE YCTHBIE COOOILIECHUS,
00001masi HGOPMANMIO W3 HECKOIBKUX HCTOYHHKOB (HU3UIECKOTO
colepKaHusi, B TOM YHCIE IMYyOJIMYHO MPEACTABISTh PE3YJIbTAThI
IIPOEKTHOM WJIM MCCIIEIOBAaTEIbCKOM JEATEIBHOCTH, IIPU 3TOM
IPaAaMOTHO HCIIOJB30BaTh W3YYEHHBIM IOHATHWHBIA ammapar Kypca
($U3HKH, CONPOBOXKIATh BHICTYINIEHUE MPE3eHTalUEH

1.20

P BBHIMOJTHEHUH YYEOHBIX MPOEKTOB M HUCCIEIOBAHUHN (PHU3UUIECKHIX
IIPOLIECCOB pacHpeeiiTh O00s3aHHOCTU B TIPYHIE B COOTBETCTBUHU
C TMOCTABJICHHBIMU 3aJadyaMH, CJIEAUTH 34 BBIIIOJIHEHWEM IIJIaHA
JEeHCTBUI U KOPPEKTUPOBATh €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIN
BKJaJ, B JEATEIBHOCTh TIPYIIbL, BBICTPAauBaTh KOMMYHUKAaTHUBHOE
B3aMMOJICIICTBHE, MPOSBIISAA TOTOBHOCTD pa3pemiaTh KOHPIUKTHI

HpOBepﬂeMue IJIEMEHTHBI COACPKAHNA

Kon Kon [IpoBepsieMbI€ IIEMEHTHI COAECPKAHUS
paszzena | D3JIEMEHTa
6 TEIIUIOBBIE ABJIEHMA
6.1 OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON TEOPUH

cTpoeHHus BemecTtsa. Macca u pasmepsl MOJIeKyJl. OIBITHI,
IIOATBEPXKAAIOIINE OCHOBHBIC II0JIOKEHUSA MOJIEKYJIIPHO-
KUHETUYECKOU TEOpUHN

6.2 Mopenu TBEpAOro, KUJIKOTO U ra3000pa3HOr0 COCTOSHUMA
BeriecTBa. Kpucramnmaeckue u amopHbIe Tena

6.3 OOBsICHEHHE CBOMCTB Ta30B, KHJIAKOCTEH M TBEPHABIX Tl
Ha OCHOBE IMOJI0KEHUH MOJIEKYJIIPHO-KUHETUYECKOU TEOpUH

6.4 CmaunBaHUE Y KalTWIISPHBIC SABICHUSA

6.5 TeruioBoe paclIMpeHue U CxKaTue
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6.6 Temneparypa. CBsa3bp  TeMIEpaTypbl €O  CKOPOCTBIO
TETUIOBOTO JIBUKEHUS YaCTHII

6.7 Buytpennsis sHeprus. CriocoObl U3MEHEHHUS BHYTPEHHEM
SHEPrUH: TeIIonepeaya i COBepuIeHue padoTh

6.8 Bunel Teronepenaun:  TEIUIONPOBOJHOCTb, KOHBEKIMS,
U3JIy4CHUE

6.9 KonugecTBo TEIIOTHL. Y I€NIbHAs TEIIOEMKOCTh BELIECTBA

6.10 TemmooOMEeH ¥  TEIJIOBOE  paBHOBECHE. Y paBHEHHE

TEIJIOBOro Oajilanca

6.11 [InmaBneHre u OTBEPACBAHUE KPUCTALNIMYECKUX BEILIECTB.
V neapHas TEIUIOTA IJIaBJICHUS

6.12 [TapooOpa3oBanue u koHaeHcarus. Mcmapenue. Kurenwe.
VYnenbHast  TemjuoTa  mapooOpa3oBaHUs.  3aBHUCHUMOCTH
TEMITepaTypbl KUTICHUS OT aTMOC(EPHOTO JaBICHUS

6.13 Bnaxnocts Bo3myxa

6.14 DHeprus TOIUIUMBA. Y AebHAs TEIJI0Ta CTOPAHUS

6.15 [Tpuntumner pabotsl TerwtoBbix Asurarenei KIIJ] TeroBoro
nBurartens. TennoBble NBUTATENIM W 3alIATA OKPYXKAIOMIEH
cpenbl

6.16 3aKOH COXpaHEHHS U MPEBPALICHUS SHEPIUU B TEIUIOBBIX
npoueccax

6.17 [TpakTHdeckue paboTHI:

OneIThl IO OOHAPYKEHUIO JEHCTBUS CHUJI MOJIEKYJISIPHOTO
PUTSKCHUS.

OneITHl TIO BRIPANIMBAHUIO KPUCTAUIOB MOBAPEHHON COJIU
WIH caxapa.

OnpIThl 0 HAOMIOJEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B,
KUJKOCTEN U TBEPJBIX TEIl.

Onpenenenue AaBieHUs BO3QyXa B OaJUIOHE LIITPUILIA.
OnpITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  JIABJICHUS
BO3/lyXa OT €ro 00beMa U HarpeBaHUs WM OXJIaXKICHUSI.
[IpoBepka rUMOTE3bl JIMHEMHOW 3aBUCHUMOCTH  JIJIMHBI
cTONOMKa O KMIKOCTH B  TEPMOMETPHUYECKON  TpyOke
OT TEMIIEPATYPHI.

HabGmronenne w3MeHeHUsT BHYTPEHHEH OHEPruM Tena
B pe3yJbTaTe TeIvionepeiayl U paboThl BHEITHUX CHIL.
HccnenoBanue siBieHUs TEIIOOOMEHa NIpU CMEIIMBAHUU
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XOJIOJHOW U TOPAYEH BOJIBL.

Ornpenenenrue KOJIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOIOU
MIPY TETUTOOOMEHE C HAarpeThIM METAUTHYCCKUM IIIITHHIPOM.
Onpenenenue  ynelbHONW  TEIJIOEMKOCTH  BEIIECTBA.
HccnenoBanne mporecca NCIapeHusl.

Onpenenenre OTHOCUTENBLHOM BIIAXKHOCTH BO3/yXa.
Onpenenenre yaeabHOW TEMIOTHI MIaBJICHUS JbJia

6.18 @dusnyeckue  SABICHUS B OPUPOJAE:  IOBEPXHOCTHOE
HATSKEHUE U KalMWUISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAIUIBI
B mnpupone, uznydenue ConHIa, 3aMep3aHUE BOJOEMOB,
MopcKkue Opu3bl; 00pa3oBaHUE POCHl, TyMaHa, NHEsl, CHera

6.19 TexHuyeckue  yCTpoOMCTBa: KaoWwuBIpbl,  MPUMEPHI

WCIIOJb30BaHUS KPUCTAJUIOB, JKUAKOCTHBIA TEPMOMETP,
JNaTYUK TeMIIepaTypbl, TEPMOC, CUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, TICUXPOMETP, TapoBas TypOWHA, JBUTATEINb
BHYTPEHHETO CTOpaHUs

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 OnekTpu3anus Teil. J[Ba poaa 3JIeKTPUYECKHX 3apsA 0B

7.2 B3anmoneiictBue  3apshkeHHbIX Tel.  3akoH — Kynona
(3aBUCHMOCTh CHJIBI B3aMMOJICHCTBHS 3apSKEHHBIX Tell
OT BEJIMYMHBI 3aPsII0B U PACCTOSHUS MEXKAY TeJIaMu)

7.3 Onekrtpuyeckoe rmose. HanpspkeHHOCTh  3JIEKTPUYECKOIO
nons. llpuHumn cynepno3unuy  AIEKTPUYECKUX TOJIEU
(Ha Ka4eCTBEHHOM YPOBHE)

7.4 Hocurenn  snexTpuyeckux  3apsioB.  DJIEMEHTapHBINA
anexkTpuueckur 3apsa. Crtpoenue aroma. IIpoBogHMKH
U TUDJIEKTPUKHU

7.5 3aKOH COXpaHEHHUsI AJIEKTPUUECKOTO 3apsiaa

7.6 DNEKTPUIECKUI TOK. Ycnosus CYILECTBOBaHUS
IIEKTPUYECKOr0 TOKA. VICTOYHMKY TOCTOSIHHOT'O TOKA

7.7 JleHicTBUS JIEKTPUYECKOTO TOKa (TEIIOBOE, XUMUUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax

7.8 Omektpuueckas nenb. Cwia  ToKa.  DIEKTPUYECKOE
HaIpsDKEHNE

7.9 ConpoTHuBIeHHE MPOBOJHUKA. Y AEIBHOE COMPOTUBIICHUE

BCIICCTBA

75



®denepanbHas pabouas mporpamma | Dusuka. 7-9 kiaccel (6a30BbIH yPOBEHb)

7.10 3akod OMa 1151 y4acTKa Ienu

7.11 [TocnenoBarensHoE U napajuieIbHOE COEIMHEHUE
MIPOBOIHUKOB

7.12 PaboTa 1 MOIITHOCTBH TIEKTPUYECKOTO TOKA. 3aKoH [[xoys-
Jlenna

7.13 DNeKTpUYecKre Uenu MW MOTPEOUTENH SIEKTPUYECKON
sHepruu B ObITy. KopoTkoe 3aMbikaHue

7.14 [TocrossHHBIE MarHuThHL.. B3auMOAENCTBHE MOCTOSHHBIX
MarHuTOB

7.15 MarnauTtHoe nose. MarauTHoe 1noJjie 3eMJIM ¥ €ro 3HA4CHUe
JUIA )KU3HHU Ha 3eMiie

7.16 OnbIT Opcrena. MaraHuTHOE MOJE IEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EKTPOMAarHUTOB B TEXHUKE

7.17 JlelicTBi€ MarHMUTHOTO MOJISI Ha MPOBOJAHUK C TOKOM.
DJIEKTPOJIBUTATENIb TOCTOSIHHOTO ToKa. Vcmonb3oBaHue
JJEKTPOABUTATEIEN B TEXHUYECKUX  YCTPOMCTBAxX
Y Ha TPAHCIIOPTE

7.18 OnbiTel @apanes. SBieHne IEKTPOMArHUTHON WHIYKIUU.
[Ipasuio Jlenua

7.19 Onekrporeneparop. CrocoObl MOTYUYCHHUS DICKTPUUSCKOU
DHEPruu. DNEKTPOCTAHIIMKA HA BO30OHOBIIIEMBIX HCTOYHHUKAX
SHEPTUH

7.20 [TpakTHdeckue paboTHI:

OnpITel 110 HAOTIOJEHUIO SJIEKTPU3AIMU TN HHAYKIHEH
Y IIPU CONIPUKOCHOBEHUH.

HccnenoBanue JNENUCTBUS IEKTPUYECKOTO I10JIA
Ha [IPOBOJAHUKU U IUDIIEKTPUKH.

Cbopka u TmpoBepka pabOThl JIEKTPUUECKOW  IIETH
IIOCTOSIHHOI'O TOKA.

N3mepenne u perympoBaHue CUibl TOKA.

N3mepenne u peryampoBaHue HAIPSIKEHNUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKa, MIYIIETO 4Yepe3
PE3UCTOpP, OT CONPOTHUBIICHHUS PE3UCTOPA M HAIPSKECHUS
Ha PE3UCTOpE.

OnbITI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD JIEKTPUYECKOTO
CONPOTHUBJIEHUS MPOBOJHUMKA OT €ro JUIMHBL, IUIOIIAAN
IIONIEPEYHOT0 CEYEHUS U MaTEpHUaIIA.
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[TpoBepka rpaBuja CJI0KEHHUS HaIPsKEHUN
[P NIOCJIEIOBATENIBHOM COEAMHEHUHN JIBYX PE3UCTOPOB.
[IpoBepka mpaBwia sl CHJIBI TOKAa NPHU MapaLICIIbHOM
COEJIMHEHUH PE3UCTOPOB.

Omnpenenenne padOTHI AIEKTPHIECKOTO TOKA, HAYIIETO Yepe3
pe3ucTop.

Omnpenenenne MOIIHOCTH AIEKTPUIECKOTO TOKa,
BBIJICIIIEMON HA PE3UCTOPE.

Hccnenoanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3
JAMIIOYKY, OT HAIPSIKEHUS Ha HEMl.

Omnpenenenue KII/] HarpeBarers.

HccnenoBanrie MarHUTHOTO B3aWMOJICUCTBUSL MOCTOSTHHBIX
MarHuTOB.

N3ydyeHne MarHuTHOTO MOJISI TIOCTOSIHHBIX MarHUTOB TIPU UX
00bEeIMHEHUH U Pa3/ICJICHUM.

Hccnenosanue NENCTBUSA IEKTPUYECKOT 0 TOKa
Ha MarHUTHYIO CTPEJIKY.
OnbITHI, JEMOHCTPUPYIOLINE 3aBUCHMOCTD CUJIBI

B3aUMOJCHCTBUS KaTyIIKU C TOKOM U MarHuTa OT CUJIbI TOKA
Y HAIIPaBJICHUS TOKA B KaTYLIKE.

N3ydyenne AEUCTBUA MArHUTHOTO TMOJISI HAa MPOBOJHUK
C TOKOM.

KoHcTpynpoBanue u u3ydeHne padoThI dJIECKTPOIBUTATEIIS.
N3mepenune KII/] anexkTpoaBUraTeIbHON yCTaHOBKHU.

OnbITl IO HCCIEIOBAHUIO SIBIICHUSI 3JEKTPOMATHUTHOU
VHIYKIHW: HCCIIEIOBAHUE W3MEHEHUN 3HAYCHUS
Y HANPaBJICHUS MHIYKIIHOHHOTO TOKa

7.21 @u3nuecKre SBICHUSA B IPUPOJE: DIEKTPUUECKUE SIBIICHUS
B arMmoc(epe, DICKTPUUECTBO JKHUBBIX  OPraHU3MOB,
MarHUTHOE ToJjie 3eMiH, Aper( MOII0COB, POJIb MArHUTHOTO
IIOJISA JUIS1 )KM3HU Ha 3eMIIe, IOJIIPHOE CUSTHUE

7.22 TexHu4yeckue yCTPOMCTBA:  DJIEKTPOCKON,  aMIIEpMETP,
BOJIBTMETP, PEOCTAT, CUYETUMK DIIEKTPUYECKOW DHEPIUH,
JIEKTPOOCBETUTEIILHBIE npuOopBHlI, HarpeBaTeibHbIC
AIEKTPONPUOOPHI (mpumepsl), 3JIEKTPUYECKHUE
IPEAOXPAHUTENN,  DJIEKTPOMArHUT,  BJIEKTPOJIBUIATEIIb
ITOCTOSTHHOT'O TOKa, T€HEPAaTOP MOCTOSHHOT'O TOKA
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9 KJIACC
IIpoBepsieMble NpeaMeTHbIE Pe3yJabTAThl 0CBOEHHMSI OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpamMMmblI
Kon [IpoBepsieMble PEIMETHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOM
POBEPSIEMOTO o0pa3oBaTenbHOM IPOrpaMMbI OCHOBHOTO OOIIETO 00pa30BaHHUS
pe3ynbTaTa
1.1 HCMOJIb30BaTh U3YYCHHBIE MMOHSITHUS
1.2 pa3nuyaTh SBJECHUS [0 ONUCAHUI0O WX XAaPAaKTEPHBIX CBOWMCTB
M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (HUIUUECKOE
SIBJICHUE
1.3 pacmo3HaBaTh MPOSIBJICHUE W3YyYCHHBIX (DU3WYECKUX  SIBJICHUI
B OKPY’KaIOIIEM MHUPE, B TOM Uuciie PU3NIECKUE SIBJICHUS B IPUPOJIE,
MIPU 3TOM TEPEBOJUTH MPAKTUUYECKYIO 3a/1auy B y4E€OHYIO, BBIJCISATh
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUECKUX SBICHUN
1.4 ONKCHIBATh HM3YYECHHBIE CBOWCTBA Tl M (PU3NYECKHUE SBJICHUS,
UCTIONB3YS. (PUBUYECKHE BEIUYUHBI, MpPU ONHUCAHUU MPABHIBHO
TpakToBaTh  (U3UYECKUH  CMBICI  HUCIOJIb3YeMbIX  BEJIHMYHUH,
0003HAaYEHUS U €IMHULIBI (DU3UUECKUX BEJIMYMH, HAXOIUTh (POPMYIIBI,
CBSA3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU
BEIMYMHAMH, CTPOWTHh TpapuKd  M3YYCHHBIX  3aBUCHUMOCTEH
(UBUYECKUX BEITMUNH
1.5 XapaKTepHU30BaTh CBOMCTBA Tei, (PU3UUYECKUE SIBIICHUS U TPOLIECCHI,
UCIIOJNb3ys. W3YyYECHHBIE 3aKOHbI, MNpPH 3TOM JaBaTh CIOBECHYIO
GOpMYTMPOBKY 3aKOHa W 3allCHIBAaTh €r0  MaTeMaTHYEeCKOE
BBIpAKEHUE
1.6 OOBSACHATH (HU3MYECKUE MPOIIECCHl U CBOWMCTBA TEl, B TOM 4YHUCIE
U B KOHTEKCTE CHUTyalHil MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa:
BBISBJISITh MPUUYMHHO-CJICJACTBEHHbIC CBSI3U, CTPOUTH OOBICHEHUE
13 2—3 JOTMYECKUX IIAroB C MOMOIIbI0 2—3 H3Yy4YEHHBIX CBOWMCTBA
bu3nuecKuX SBICHUHN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH
1.7 pemaTh pacyeTHble 3ajaud (omuparolmuecss Ha cucremy u3 2-3

YpaBHEHHI), WCIMONB3Yys 3aKOHBI U (OPMYyJBI, CBS3BIBAIOIIHE
¢u3nueckue BEJIMYMHBI: HAa OCHOBE aHajdW3a YCIOBHUS 3aJadd
3aIMChIBaTh ~ KPAaTKOE€  YCIIOBHE,  BBIABILITH  HEIOCTAIOIIME
Wi U30BITOYHBIE JlaHHBbIE, BBIOUPATh 3aKOHBI U  (OPMYJIBL,

HGO6XOI[I/IMBIG A1 pelICHusA, IIPOBOAUTL PACUYCTbBI M OLCHUBATDH
PCATUCTUYIHOCTD ITOJIYYCHHOI'O 3HAUCHUA (1)H3PI‘IGCKOI>’I BCINYMHBI
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1.8

pacno3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIU
(U3UIECKUX METOJIOB, MCTIOJIB3YS OTIMCAHUE UCCIIEIOBAHMS, BRIJCISITh
MIPOBEPSIEMOE TIPE/ITOJIOKEHUE, OICHUBATH MPABWILHOCTH IOPSIKA
MPOBE/ICHUSI KCCIICIOBAHUs, JeJaTh BBIBOJbI, HHTEPHPETUPOBATH
pEe3yNbTaThl HAOMIOACHUH U OTIBITOB

1.9

OPOBOAWTH OMBITHI TIO HAOMIOACHUIO (PU3WYECKUX  SIBICHUU
WM (PU3NYECKUX CBOMCTB TEJ: CAMOCTOSATENBHO COOMPATh YCTAaHOBKY
13 N30BITOYHOIO HaOOpa 000pYyI0BaHUS, OMUCHIBATH X0/ ONbITA U €TI0
pe3ynbTarhl, ((OPMYIUPOBATH BHIBOIBI

1.10

MPOBOAWTh TP HEOOXOTUMOCTH CEpUI0 TIPSIMBIX HM3MEpPCHUH,
ompenenssi CpellHee 3HAYCHHWE HU3MepAeMON BeTW4YuHBI ((OKyCHOE
paccTostHUE COOMparoIiel JIMH3BI), 0OOCHOBBIBATH BBHIOOP crocoba
U3MepeHUst (U3MEPUTEIIBLHOTO MPUOOopa)

1.11

MPOBOAUTL HCCIICIOBAHUE 3aBUCUMOCTEH (DU3MUYECKUX BEIUYUH
C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUN: IIJIAHUPOBATH HCCIIEIOBAHUE,
CaMOCTOATENIbHO COOMpaTh YCTAHOBKY, (DUKCHpOBATH pPe3yJbTaThI
MOJTYYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHUJIE TaOJuIl
U TpauKOB, 1eNaTh BEIBOBI IO pe3yjIbTaTaM UCCIIECI0BAHUS

1.12

MPOBOJUTH  KOCBEHHbIE  HM3MEpEHUs  (U3MYECKUX  BEJIMYUH:
MUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTATBHYIO YCTAHOBKY
U BBINOJHATh HU3MEPEHUSA, CHEAys IPEUIOKEHHOW WHCTPYKLHUH,
BBIYMCIISATh 3HAYCHUE BEIMYMHBI M AHAIA3UPOBATH ITOJYYEHHBIC
pEe3yJIbTaThl ¢ yYETOM 3aJaHHOM ITOIPEIIHOCTA U3MEPEHUM

1.13

coOnoAarh  NpaBWja TEXHUKM  O€30MacCHOCTH mpu  padbore
C J1abOpaTOpHBIM 000PYIOBAHUEM

1.14

paznuyaTh OCHOBHBIE NPH3HAKH W3YYEHHBIX (PU3MYECKHX MOJIEJEH:
MaTepHuabHas TOYKa, a0COIFOTHO TBEPJOE TEJIO0, TOUEUHBIN UCTOYHUK
CBETA, Jy4, TOHKAas JIMH3a, IUIAHETapHas MOJEIb aTOMAa, HYKJIIOHHAs
MOZEJIb aTOMHOTO Spa

1.15

XapaKTepu30BaTh MPUHIUIBI JCHCTBUS HM3yYEHHBIX MPUOOPOB
U TEXHUYECKHX YCTPOMCTB C OMOPOM HAa HUX OMHCAHMS, HCIOIB3YS
3HaHHWA O CBOMCTBaX (U3NYECKUX SBICHUM U HEOOXOAMMBbIE
buznyecKkre 3aKOHOMEPHOCTH

1.16

UCIIOJB30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKM H3YyYECHHBIX
TEXHUYECKUX YCTPOUCTB, VU3MEPUTEIBHBIX npudOpoB
Y TEXHOJIOTMYECKUX MPOLIECCOB MPU PEIIEHUN YUEOHO-ITPAKTUYECKHUX
3a]1a4, ONTUYECKHE CXEMBI JJIsl TIOCTPOCHUSI N300paKEHUN B INIOCKOM
3epKajie ¥ cobuparolei JInH3e
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1.17

NPUBOJIUTh TPUMEPHl  (HaXOMUTh HWHMOPMAIMIO O MPUMEpPAX)
MPAKTHIECKOT'O UCTIOIh30BaHUSA (PU3NICCKUX 3HAHNI B TIOBCETHEBHOM
KU3HH JIJIT 00ecTiedeHus 0€301TaCHOCTH MTPH 0OpaIIeHUH ¢ MPpUOOpaMu
U TEXHHYCCKUMH  YCTPOHCTBAMH,  COXpPaHCHHS  3JI0POBbBS
U COOJIOACHUS HOPM DKOJIOTHYECKOTO IOBEICHUS B OKpPYKAIOIICH

cpene

1.18

OCYIIECTBIIATH MMOUCK HHPpOpMauu (PU3NIECKOTO COACPIKAHUS B CETH
WNuTtepHeT, caMocTOsTENbHO (GOPMYIUpPYss TIOMCKOBBIM  3ampoc,
HaXOAUTh TYTH  OMNpEIEICHUS  JOCTOBEPHOCTH  MOJYYEHHOM
uH(OpMaAIIMM HAa OCHOBE MMEIOIIUXCS 3HAHUW W JOMOJIHUTEIbHBIX
HMCTOYHUKOB

1.19

WCTOJB30BaTh TMPU  BBIMOJHEHUM YYE€OHBIX 3aJaHUN  Hay4dHO-
MOMYJISIPHYIO JIUTEpaTypy (PU3WYECKOro cojiepKaHusi, CIPaBOYHbBIC
MaTepualibl, pecypchl ceth VHTepHEeT; BIaneTh NPUEMaMHU
KOHCIICKTUPOBAHMSI TEKCTa, MPeoOpa3oBaHus WHOOPMAITUN U3 OJHOU
3HAKOBOW CHCTEMBI B APYTYIO

1.20

CO3/1aBaTh COOCTBEHHBIC TMHCHMEHHBIE U YCTHBIE COOOIICHHS
HAa OCHOBE WMH(pOpPMAIMK W3 HECKOJBKUX HCTOYHHKOB (PU3UYECKOTO
COJIEp)KaHus, IyOJMYHO NPEICTaBIATh PE3yJbTaThl MPOEKTHOM
WU HCCIENOBATENbCKOW JEATEIBbHOCTH, NPU OSTOM TI'PAMOTHO
WCIIOJIB30BaTh U3YUEHHBIN OHATUMHBIN anliapaT U3y4aeMoro pasaena
(GU3MKM M CONPOBOXKJATh BBICTYIUIEHHE NpPE3CHTALMEH C Y4eTOM
0COOEHHOCTEHN ayJMTOPUN CBEPCTHUKOB

1.21

MIPU BBITIOJIHEHUH Yy4EOHBIX MPOEKTOB M MCCIEAOBAHUMN (DU3NUECKUX
MIPOLIECCOB PACHpPENeNATh O0s3aHHOCTH B TPYMIE B COOTBETCTBUU
C TMOCTaBJCHHBIMU 3aJlayaMH, CJICAUTh 32 BBINOJHEHUEM IUIaHa
JIEUCTBUN U KOPPEKTUPOBATH €TI0, aJIEKBATHO OILICHUBATH COOCTBEHHBIN
BKJaJ B JEATEIbHOCTh TPYIIIbl, BBICTPAUBATH KOMMYHHKATHUBHOE
B3aUMOJICUCTBHE, MPOSIBIISI TOTOBHOCTD Pa3peliaTh KOHPIUKTHI

HpOBepﬂeMue AJIEMEHTHBI COACPKAHNA

Kog Kog [IpoBepsieMbie AIEMEHTHI COAEPKAHMS
pazznena | D3JeMEHTa
8 MEXAHUWYECKUE SBJIEHUA
8.1 Mexannueckoe ABMxkeHne. MartepuanbHasa Touka. Cucrema
oTcyeTa
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8.2 OTHOCHUTEIBHOCTh MEXaHNYECKOI'O IBYKECHHUS

8.3 PaBHOMEpHOE MPSIMOTMHENHOE IBUXKEHUE

8.4 HepaBHomepHoe mnpsimosnHenHoe JBuxeHHE. CpenHss
M MIHOBEHHAass CKOPOCTb Teja TMpU HEPAaBHOMEPHOM
JIBAKEHUH

8.5 Yckopenue. PaBHOYCKOpEHHOE ITPAMOJIMHEUHOE IBUKEHUE

8.6 CBoOomnoe nmanenue. OneITe! [ ammes

8.7 PaBHOMEpHOE IBMKEHME MO OKpYKHOCTH. [Ieproa 1 yactora
oOparieHus. Jlunelinas " yrJoBas CKOPOCTH.

L{eHTpOCTpEMUTENIBHOE YCKOPEHHE

8.8 [Iepse1it 3ak0H HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpernii 3akoH HeroToHa

8.11 [IpyHIMN CynepnoO3ULIAY CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuia TpeHHUs: Chia TPEHUSI CKOJIbKEHH S, CUJIA TPEHUS TTOKOS,
JIpyrye BUAbI TPEHUS

8.14 Cuiia TSKECTH M 3aKOH BCEMHUPHOTO TSATOTEHHS. Y CKOPEHUE
CBOOOAHOIO NaJACHUS

8.15 JIBrxenue miaHer Bokpyr CosHua. IlepBas kocMuueckas
ckopocThk. HeBecomocCTs M eperpysku

8.16 PaBHOBecue maTepualibHOW TOYKH. AOCOJIOTHO TBEPOE
TEN0
8.17 PaBHOBecue TBepmoro Tena € 3aKpPEIUICHHOW  OCBIO

BpaiieHusa. MomeHT cuibl. LleHTp TsxecTn

8.18 Nmnynec Tena. U3smMenenue nmnyibca. UMnyiibe crmbl

8.19 3aKOH COXpaHECHMS UMITYJIbCA

8.20 PeaktuBHOE nBUXKEHUE

8.21 Mexanudeckas paboTa U MOIIIHOCTb

8.22 PaGota cun TsokecTH, ynpyroctu, TpeHus. CBsi3b dHEpPTUu
U paboThI

8.23 [ToTeHumanpHas 3HEPrUs TENA, MOAHATOTO HAJl IOBEPXHOCTHIO
3emun
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8.24

[ToTennmanpHast SHEPT U CKATOM MPYIKUHBI

8.25

Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUN

8.26

3aKoH COXPAaHCHHUA MEXaHUYECKOU OHCPI'Nr

8.27

[IpakTuueckue paboThI:

OmpeneneHue cpeaHed CKOPOCTH CKOJIBKECHHS Opycka
VI JIBVDKCHHUSI IIapUKA 110 HAKJIOHHOM MJIOCKOCTH.
OnpeneneHue YCKOpEHHs Tela IMpPU PaBHOYCKOPEHHOM
JIBIYKEHUH IO HAKJIOHHOM TIJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH

Ipyl  PAaBHOYCKOPEHHOM JBIDKEHWHM 0€3  HavalbHOMN
CKOPOCTH.

[IpoBepka THIOTE3BI: €CAM TIPH  PABHOYCKOPECHHOM
JBIDKEHNHY 0€3 Ha9aJIbHON CKOPOCTH ITyTH OTHOCSITCS KaK Pl
HEYETHBIX YHCEN, TO COOTBETCTBYIOIIME MPOMEKYTKHU
BPEMEHHU OJTMHAKOBBI.

HccnenoBanre 3aBHCHUMOCTH CHJIBI TPEHUS CKOJBKCHUS
OT CHJIBI HOPMAJIHLHOTO JTaBJICHHUS.

Omnpenenenne kodppuimeHTa TPSHUS CKOIBKEHUS.
Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CWJIBI TPEHUS MPU PABHOMEPHOM
JBIDKEHUH TeJa 110 TOPU30HTATHHOU MTOBEPXHOCTH.
Omnpenenenne pabOTHI CHJIBI YIPYTOCTH TIPH TOIBEME
rpy3a € HCHOJB30BAHUEM HEMOJBUKHOTO M TOABUKHOTO
0JIOKOB

8.28

@u3nyecKue SBJICHUS B MOPUPOJEC: NPWIMBBI U OTJIMBHI,
nBrkeHne IUiaHeT COJHEYHOW CHCTEMBI, PEAKTHUBHOE
JIBUYKECHUE )KUBBIX OPTaHU3MOB

8.29

TexHnueckue YCTPOMCTBA: CIIUIOMETD, JTATYUKU
IIOJIOKEHUSI, PACCTOSIHUS U YCKOPEHUSI, PAKETHI

MEXAHUYECKHUE KOJIEBAHUA 1 BOJIHBI

9.1 KonebarenpHoe paBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH
KOJICOAHMIA: IEPUO/, YACTOTA, aMILTUTY 1a

9.2 MareMaTu4yeckui U NpyKUHHbIA MasTHUKU. [IpeBpaiienue
SHEPIruu MpH KoJaeOaTeIbHOM JBUKECHUU

93 3aryxawomue KosieOaHusa.  BolHyXIeHHbIE  KoJeOaHUS.

Pe3onanc
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94 Mexannueckre BOJHBIL. (CBOHCTBA MEXAHWUYECKHX BOJIH.
[IpofgonbHble W TMOMNEPEYHbIC BOJHBL. [[TMHA BOJHBI
U CKOPOCTh €€ pachpocTpaHeHus. MeXaHUYeCKHUE BOJIHBI
B TBEPJIOM TEJI€, CENCMUYECKHUE BOJIHBI

9.5 3ByK. ' poMKOCTB 1 BbICOTa 3BYKa. OTpa)keHuE 3ByKa

9.6 Wudpa3Byk u yabTpa3ByK

9.7 [IpakTuueckue paboThI:
OmpeneneHue  4acTOThl M Tepuojia  KoyieOaHUU
MaTeMaTUYECKOr0 MasiTHHKA.
OrmpesenieHre 4acTOThl U IEPUOJIa KOJIeOaHUN TTPYKUHHOTO
MasiTHUKA
HccnenoBanwe  3aBHCHMOCTH  TEpUOAa  KOJIeOAHWU
MOABELICHHOTO K HUTHU I'Py3a OT JINHBI HUTH.
HccnenoBanwe  3aBHCHMOCTH  TEpUOAa  KoOJIeOaHWU
NPY>KMHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka HE3aBUCHUMOCTH nepuojaa KOJIeOaHMit
rpy3a, TMOJIBEIIEHHOTO K HUTH, OT MacChl TIpy3a
U )KECTKOCTH MPY>KUHBL. I3MepeHne ycKkopeHus: CBOOOITHOTO
najeHus

9.8 @u3nuecKkrue SBJICHUS B NPUPOJEC: BOCHPUATHE 3BYKOB
KUBOTHBIMH,  3EMJIETPSICEHUE, CEUCMUYECKHE  BOJIHBI,
IlyHaMH, X0

9.9 TexHuueckue  yCTpPOWMCTBA:  3XOJIOT,  MCHOJIb30BAHUE
yIIbTPa3ByKa B OBITY U TEXHUKE

10 DJIEKTPOMAT'HUTHOE ITOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DJEKTPOMAarHuTHOE ToJIe.  DJEKTPOMArHUTHBIE  BOJIHBL
CBOMCTBA IJEKTPOMAarHUTHBIX BOJH

10.2 [ITkaya 31€KTPOMarHUTHBIX BOJIH

10.3 OneKTpoMarHuTHass mnpupoaa cBera. (CKOpoCTh CBeTa.
BonHoBBIE cBOMCTBA CBETA

10.4 [TpakTraeckue paboTHI:
N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOIIBIO
MOOHMIIBHOTO TenedoHa

10.5 duznyeckue SBICHUS B MIPUPOJIE: OMOJIOTHYECKOE ACHCTBUE

BUJIUMOTO,  yJIbTPA(QHUOIETOBOTO U  PEHTTEHOBCKOIO
V3IIyYEHUU
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10.6 TexHuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
AIIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H
11 CBETOBGBIE ABJIEHUA
11.1 JlyueBas mozaenb cBera. Microunuku cBeta
11.2 [IpsamonMHENHOE PaCIIPOCTPAHEHNE CBETA
11.3 Otpaxenue ceta. [1mockoe 3epkano. 3akOH OTpaXKEHUs CBETa
11.4 [Ipenomnenue cBera. 3akoH mpesomieHus ceeta. [lomHoe
BHYTPEHHEE OTPAKEHUE CBETA
11.5 JInnza. Xox aydent B JIMH3E
11.6 OnTtuyeckas  cucrema  (oToamnmapara,  MHUKPOCKOIA
U TEJECKOIa
11.7 ['na3 KakK ONTUYECKAS cucrTema. bim3zopykocTh
U TAJIbBHO30PKOCTh
11.8 Paznoxenue Oenoro cera B cnektp. OnbiTel HbroTOHA.
CnoxeHue CreKTpalbHbIX IBETOB. Jlucnepcus cBeta
11.9 [TpakTHdeckue paboTHI:
HccnenoBanne 3aBUCHMOCTH YIjla OTPAKEHHUS CBETOBOTO
Jy4da OT yTiia MaJICHHUs.
N3yuenne  XapakTepUCTUK  HM300paKeHHUs  TMpeaMeTa
B IJIOCKOM 3€pKaje.
HccnenoBanre 3aBUCUMOCTH yTJIa MPEIOMIIEHUSI CBETOBOIO
Jy4da OT yriia MaJIeHHs] Ha TPAHMIIE «BO3IYX — CTEKIIO».
[Tomydyenune n3o0pakeHU# ¢ MOMOIIBIO COOMPAIOIICH JIMH3HI.
Omnpenenenue POKYCHOTO PACCTOSIHUS U ONTHUYECKON CHIIBI
cobuparoIei JTUH3HI.
OnBITHI TTO PA3I0KEHUIO OEJI0T0 CBETA B CIIEKTP.
OneIThl 1O  BOCHPHUSITUIO I1[BETAa NPEAMETOB IMPU HUX
HAOJIIOICHUH Yepe3 1IBETOBbIE (DUIIBTPHI
11.10 dusnueckue siBIeHus B npupoAe: 3atMmenns ConHua u JIyHsl,
[[BETa TeJl, ONTUYECKUE SIBJICHUs B aTMocdepe (1IBET HeOa,
pedpakiuus, pagyra, MUPax)
I1.11 TexHuYecKrue yCTpOWCTBA: OYKH, MEPUCKOI, (hoToammapar,
ONTUYECKHE CBETOBOIBI
12 KBAHTOBBIE ABJIEHUA
12.1 Omneitel Pezepdopaa u mianerapHas Mojens atoma. Mojenb
aroma bopa

84



®denepanpHas padouas nporpamma | Pusuka. 7-9 kiaccel (6a30BbI YPOBEHB)

12.2 Hcnyckanne u MOTJOIIEHHWE CBeTa arToMoM. KBaHTHIL
JIuHenyaTele CIIeKTPhI

12.3 PanuoaktuBHOCTh. Anb(da-, 6eTa- 1 raMMa-u3ydeHus

12.4 Crpoenue atomHoro sigpa. HykioHHass Mozieslb aTOMHOTO
sanapa. M3otomnsl

12.5 PagnoaktuBHbie mpeBpamenus. llepuon momypacnana
aTOMHBIX SIIEP

12.6 Snepuble peaknuu. 3aKOHBI COXPAHEHUS  3apsIOBOTO
1 MacCOBOI'0 YHCEII

12.7 DHEprus CBsI3U aTOMHBIX siaep. CBA3b MacChl U DHEPTUU

12.8 Peakuvu cunte3a u neneHus saep. VICTOUHMKH SHEpPruu
CouH11a ¥ 3B€3]1

12.9 SnepHas sHepreTuka. J[eicTBUE paIMOAKTUBHBIX U3JTyYCHUN
Ha KUBbIC OPTaHU3MBbI

12.10 [IpakTuueckue paboThI:
HaGmionenne  CIUIOMIHBIX W JIMHEMYATBIX  CHEKTPOB
U3ITy4CHHUSL.
HccnenoBanne TpEeKkoB: M3MEPEHHE DSHEPIMM  YAaCTHIIBI
0 TOpMO3HOMY TTyTH (TI0 hoTOrpadusim).
H3mepenne pagnoakTUBHOTO (OoHA

12.11 dusznueckne  SABJICHUS B INPUPOAE:  E€CTECTBEHHBIN
PaguoaKTUBHBIN (OH, KOCMUYECKUE Jy4Yd, PaJHUOAKTHBHOE
U3JIyYEHUE MPUPOIHBIX MUHEPAJIOB, NENCTBUE
pPaaOaKTUBHBIX U3TyYEHUN HA OPraHU3M YEI0BEKA

12.12 TexHu4yeckue yCTporucTBa: CIEKTPOCKON, WHINBULY AJIbHBIN

AO3NMCTP, KaMCpa Bunbcona
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INEPEYEHDb (KOAU®UKATOP) PACIIPEJAEJIEHHBIX 110 KJIACCAM
MNPOBEPSAEMBIX TPEGOBAHUM K PE3YJbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMbBI OCHOBHOI'O
OBUIEI'O OBPA3OBAHUSA U QJIEMEHTOB COAEP/KAHUSA 11O ®PUSUKE

JIJisi ipoBeieHrsl OCHOBHOTO TOCYAApCTBEHHOTO dK3aMeHa 1o ¢u3uke (fganee —
OI'D nmo ¢gusuke) UCMoNb3yeTcs nepeueHb (KoAU(PUKATOp) MPOBEPSIEMBIX TpeOOBaHUN
K pe3ysbTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbl OCHOBHOT'O OOIIEro
00pa3oBaHMsI U PJIEMEHTOB COJIEPKAHUSI.

IIposepsiembie Ha OI'D no pusnke TpedGOBaAHMSA K pe3yIbTATAM OCBOCHHUS OCHOBHOM
o0pa3oBaTeJibHO MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUSA K IPEMETHBIM pe3ysbTaTaM 0a30BOTO
IIPOBEPAEMOTO YPOBHSI OCBOEHHUSI OCHOBHOM 00pa3oBaTelbHON MpOrpaMMbl
TpeOoBaHUs OCHOBHOTO 0011ero oopazoBanust Ha ocHoBe PI'OC
1 [lonumanue ponau GU3UKK B HAYYHON KApTUHE MUPA;

c(OpPMHUPOBAHHOCTH 0A30BbIX IPEICTABICHUN O 3aKOHOMEPHOM CBS3U
Y IO3HABAEMOCTH ABJIEHUH IPUPOJIbI, O POJIU IKCIIEPUMEHTA B (PU3UKE,
0 CUCTEMOO0Opa3yIouIeil pojiu PU3MKH B pa3BUTHH €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTUH, 00 IBOJIIOLINN (PU3NYECKUX 3HAHUH U UX POJIU
B IICJIOCTHOM €CTECTBEHHOHAYYHOW KapTUHE MHUpPa, O BKIAJE
POCCHUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTUE HAYKHU,
O0OBSCHEHHE MPOLECCOB OKPYKAIOIIETO MHUPA, PA3BUTHUE TEXHUKU
Y TEXHOJIOTUU

2 3HaHUS O BHUJAX Marepuu (BEIIECTBO U TMOJiE), O JABUKEHUM KaK
croco0e CyIecTBOBaHUSI MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOM TEOPUU
CTPOEHHUS BEUIECTBA, O (PU3UUYECKOW CYITHOCTH SBJICHUM TPUPOIBI
(MexaHWYEeCKUX, TeTUIOBBIX, JICKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHE pa3INydaTh SIBJICHUS MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB
M Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOIIMX JaHHOE (u3nyeckoe
SIBJICHUE;

yYMEHHUE pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (U3UUECKUX SIBJICHUN
B OKpPYXalollleM MHUpE, BBIACISS UX CYIIECTBEHHbIE CBOWMCTBA
(mpu3HaAKH)

3 Branenne ocHOBaMM NOHATHWHOTO AaIlapara U CUMBOJIAYECKOTO
A3bIKa (PU3UKU U MCIOIb30BAaHUE UX JJISl pEeLICHUs Y4eOHbIX 3a/1a4;
YMEHUE XapaKTepu3oBaTh CBOICTBa Tel, (PU3UYECKUE SIBJICHUS
M TPOLECCHl, HUCHOJB3YsAd (PyHIAMEHTAIBHBIE W 3MIUPUYECKUE
3aKOHBI
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YMeHue onuchiBaTh HN3YUYCHHBIC CBOMCTBA T€JI U (1)I/I3I/I‘-IGCKI/IC SABJICHHA,
HCIIOJIBb3YA (1)I/I3I/ILIGCKI/I€ BCINYHHBI

Bnagenne ocHOBaMHM METOJOB HAy4yHOrO IIO3HAHUS C Y4YETOM
coOJII0/IeHUs MTpaBUil O€30MacHOro Tpyaa:

HaOmo/eHue (U3NYECKUX SBICHUM: YMEHHUE CaMOCTOSTENIbHO
coOupaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY W3 JIaHHOrO Habopa
00OpyIOBaHUs MO MHCTPYKIIMH, ONTMUCHIBATH XOJI OTIBITA M 3aMTUCHIBATD
€ro pe3yibTaThl, POPMYIUPOBATH BHIBOJBL;

IPOBEJCHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3UUECKUX BETUUUH:
YMEHHE IUIAaHUPOBATh M3MEPEHHs, CaMOCTOSITEIbHO COOUpPATh
AKCIEPUMEHTANBHYI0O  yYCTAHOBKY 10 HMHCTPYKIHH, BBIYUCIATH
3HaYCHUE BEJIIMYMHBl U AHAIU3UPOBATH IOJYUYEHHBIE PE3YJIbTaThl
C Y4eTOM 3aJJaHHOU TOTPEITHOCTH PE3YIbTATOB U3MEPEHUN;
NPOBEJACHUE  HECIOXKHBIX  SKCIEPUMEHTAIBHBIX  MCCIEIOBAHUN;
CaMOCTOSITEIbHO ~ COOMpaTh  JKCIEPUMEHTAIBHYI0  YCTaHOBKY
U TPOBOAWTH HCCIECAOBAaHWE 1O WHCTPYKIUH, TMPEICTABIATH
MOJIyYE€HHbIE 3aBUCUMOCTU (DU3MUECKUX BEIMYMH B BUJIE TaOIUI]
U TpaduKOB, YUYUTHIBATH TMOTPEIIHOCTH, J€JaTh BBIBOABI IO
pe3yJsibTaTaM MCCIe10BaHus

[lonnmanne  XapakTEepHBIX  CBOMCTB  (pU3MUEeCKHX  Mojene
(MaTepuasibHas TOYKa, a0COJIIOTHO TBEPJIOE TEJIO, MOJEIN CTPOCHUS
ra3oB, XUAKOCTEHM W TBEPABIX Tel, IUIAHETapHas MOJENb aToMa,
HYKJIOHHAasT MOJENIb aTOMHOIO fJpa) W YMEHHUE NPHUMEHSITh HX
11 00BbsICHEHUS (PU3UUYECKUX MPOLIECCOB

YMenue oO0BICHATh (PU3NYECKUE MPOIECCHl M CBOWMCTBA TN, B TOM
YuClI€ W B KOHTEKCTE CHUTyallu IIPAaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIATH PUYMHHO-CIIEICTBEHHBIE CBSA3U
Y CTPOUTH OOBSCHEHHE C OTIOPOI HAa U3YUEHHBIE CBOMCTBA (PU3NUECKUX
ABJICHUH, PU3NUYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH

YMenue pemath pacdyeTHble 3amaun (Ha 0Oaze 2-3 ypaBHEHHH),
WCIIONIB3Ysl 3aKOHBI M (OPMYJBI, CBS3BIBAIONIHE (HU3HUICCKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alUChIBATh KPAaTKOE YCJIOBUE 3a/ayH,
BBISIBIIATh HEIOCTAIONINE JaHHBIC, BBIOWPATh 3aKOHBI W (POPMYIIHI,
HEOOXOJIUMBIC JIJIsl €€ PEIICHUSs, UCTIOIh30BaTh CIIPABOYHBIC JIAHHbIE,
MPOBOAUTh PacueTbl U OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOIO
3HaYCHUS (PU3NYECKON BEIMYHMHBI;, YMEHHUE OMPEACISITh Pa3MEPHOCTh
(bY3UYECKON BEJIMUMHBI, TOJYUYEHHON IIPU PEIICHUH 3a1a4u

YMeHHe XapakTepus3oBaTb [PHUHLMIBI  JEUCTBUS  TEXHUUYECKHUX
YCTPOMCTB, B TOM YHCJI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
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TCXHOJOTHYCCKHUX IIPOLHCCCOB IIO HX OIIMCAHHIO, HCIIOJIb3Y:A 3HAHUA
O CBOMCTBax (1)I/IBI/I‘IGCKI/IX SIBICHUM M HGO6XOI[I/IMBIG (1)I/I3I/ILI€CKI/I€
3dKOHOMCPHOCTHU

10

YMeHue  HCIoNb30BaTh 3HAHMSI O  (U3WYECKUX  SBJICHHUAX
B IIOBCEIHEBHOM JKHM3HH 9 oOecrneueHuss Oe30MacHOCTH
npu  oOpalleHuH ¢ OBITOBBIMH MpUOOpPaMHU W TEXHUYECKHUMU
YCTPOWCTBAMH, COXpaHCHHUS 3J0POBbS H  COOJIOAEHUS HOPM
AKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIICH cpeae; MOHUMaHUE
HEOOXOJIUMOCTH TPUMEHCHHS JTOCTHKEHUM (DU3UKH M TEXHOJIOTHI
TUTS palliOHATBHOTO MPUPOIOTIOIB30BAHUS

11

OnpIT mowucka, MpeoOpa3oBaHUs M IPEJACTaBICHHS HWHGOPMAIUU
(U3UYECKOro COJEep)KaHUS C MCIOJIB30BaHUEM HH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHIA;

YMEHHUE OIIEHWBATh JOCTOBEPHOCTh IOJIYYCHHON WHGOpMAIUN
Ha OCHOBE MMEIONINXCS 3HAHWM U JTOIOJHUTEILHBIX HCTOYHHKOB;
YMEHHE MCII0JIb30BaTh MPH BBHITIOJHCHUH YUE€OHBIX 3aJJaHUi HAyYHO-
MOMYJISIPHYIO JIUTEPaTypy (DU3NUIECKOTO COMEPIKaHWMs, CIIPAaBOYHBIC
MaTepuaisbl, pecypcol cetu HTepHeT;

BJIaJIcHHe 0a30BBIMH HaBBIKAMHU TIpeoOpazoBaHus HHQpoOpMaIuu
W3 OJHOM 3HAKOBOM CHUCTEMbl B JPYIryl; YMEHHE CO3J1aBaTh
COOCTBEHHbIC THCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpMAITUHU U3 HECKOJIbKUX HCTOYHUKOB

IlepeuyeHb 3JIeMEHTOB coAepKaHus, NpoBepsieMbIX Ha OI'D no ¢pusuke

Kon [IpoBepsieMbIid JIIEMEHT COAEPKAHUS
1 MEXAHUWYECKHUE ABJIEHUA
1.1 Mexannueckoe pABwkeHHe. MarepuasnbHas Touka. (Cucrema oTcyeTa.
OTHOCHTENBHOCTD IBUKEHUSA
1.2 | PaBHOMepHOE U HepaBHOMEpHOE ABWKeHUE. Cpennssa ckopocTs. Dopmyna
JUISL BBIYUCIIEHUS CPETHEU CKOPOCTH:
S
v=_
t
1.3 PaBHOMEpHOE TPAMOIMHENHOE NBUKEHUE. 3aBUCUMOCTh KOOPJANHATHI TEJA

OT BpCMCHHU B CJIY4aC paBHOMCPHOI'O HpHMOJ’IHHGﬁHOI‘O JABHIKCHUS .

x(t) = xo + vkt.
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Fpa(bI/IKI/I 3aBUCHUMOCTH OT BPCMCHH IJIA IIPOCKIHUHU CKOPOCTH, ITPOCKIHNH
NEePpeMCIICHUA, IIYTH, KOOPAMHATBI IIPHM PABHOMCPHOM HpHMOHHHGﬁHOM
JABMOKCHHUH

1.4

3aBUCHUMOCTbD KOOpAIWHATBI TCJIa OT BPCMCHHU B CJIy4ac PaBHOYCKOPCHHOI'O
HpHMOJ’IHHGﬁHOFO JABHIKCHUS .

t2
x()=x,+v, t+a,- 5

CDOpMy.HBI AJIL IMIPOCKIMU IMTEPEMCIICHU A, IIPOCKIHNH CKOPOCTHU U TPOCKIHNH
YCKOPCHHA IIPH PABHOYCKOPCHHOM HpHMOHHHGﬁHOM JABHKCHHU:

t_2
Sx(t) = Vox .t+ax ’ ?9

Vx(t) = va +ax .tﬂ

ax(t) = const,

Vax? — Vix? = 2axSx.

['paduku 3aBUCUMOCTH OT BPEMEHU IS MPOEKIUU YCKOPEHHs, MPOCKIINH
CKOpPOCTH, IPOEKLIHMHU NEPEMENIEHNs], KOOPANHATHI NPU PABHOYCKOPEHHOM
NPSAMOJIMHEWHOM JIBUKEHUU

1.5

CBoOonnoe nagenue. @opMylibl, ONMKUCHIBAIOIINE CBOOOAHOE MaJICHUE Tena
110 BEPTUKAJIU (JIBH)KEHHE TEJIa BHU3 UM BBEPX OTHOCUTEIBLHO TOBEPXHOCTH
3emnn). I'paduku 3aBUCUMOCTH OT BPEMEHU AJIi NPOEKLUU YCKOPEHHUS,
NPOEKIIMA CKOPOCTH W KOOPAHMHATHI TMPH CBOOOJHOM TMAJCHUH Teia
M0 BEPTUKAIH

1.6

CKOpOCTh PaBHOMEPHOT'O JIBIDKEHHUS Tella 10 OKPYXKHOCTH. HarpaBieHue
CKOPOCTH.

dopmyiia I BBIYUCIICHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTH U TICPUOJT
oOpareHus:

Y=

T

LlenTpocTpeMuTenbHoe yckopeHue. HampasieHre HeHTpOCTPEMUTETBLHOTO
yckopenust. DopMyina i BBIYACICHHS YCKOPEHUS:

q)OpMYJIa, CBA3bIBAOIIAA IICPUOI U 4aCTOTY 06paHI€HI/IHZ
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1
v=_
T
1.7 | Macca. IInotHocTh BemectBa. @opMyia 1151 BBIYUCICHUS TUIOTHOCTH:
m
p=—
%
1.8 Cuna — BektopHas ¢pusznueckas pennunHa. CI0KeHue CUIT
1.9 SIBienue nnepuuu. llepssiii 3akoH HeroToHA
1.10 | Bropoi 3akoH HeroTOHA:
F=m-a.
CoHanpaBlieHHOCTh ~ BEKTOpa YCKOPEHHMsS Tejla U BEKTOpa  CHJIb,
JICUCTBYIOIIEH HA TEJIO
1.11 | B3aumoperictBue Ten. Tperui 3akoH HeroToHa:
F =1,
1.12 | Tpenne nokos U TpeHUE CKOIbKEHUs. DopMyna 1 BBIYUCICHHUS MOAYJIS
CHUJIbI TPEHUS CKOJIbKEHHS:
F,=n-N
1.13 | lepopmanus Tena. Yopyrue u Heynpyrue aehopMaivu. 3aKoH yHpyrou
nedopmariu (3aKoH ['yka):
F=k-Al
1.14 | BcemupHOe TSATOTEHUE. 3AKOH BCEMUPHOTO TSATOTEHUS:
F=g." "
—
Cuna TsxecTd. Y CKOpeHHe CBOOOIHOIO MaICHUs..
dopmyiia 11 BBIYUCICHUS CUIIBI TSHKECTH BOJIU3U MTOBEPXHOCTH 3EMIIU:
F =mg.
JBwxenne 1utaHer BOKpyr ComHua. IlepBas kocMuueckass CKOpPOCTb.
HesecomocTs n neperpysku
1.15 | Ummynbe Tena — BeKTopHas pu3nyeckast BETUYHHA.

p=my

NMmynbe cCuCTEMBI TEN.
N3menenne nmnynbca. UMmybc CUITbI
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1.16

3aKoH COXpPaHCHUA UMITYJIbCA I BaMKHYTOﬁ CHCTCMBI TCJI.

p=m,v,¥m,v, =Const.

PeakTuBHOE IBMKCHUE

1.17

MexaHu4deckas pa60Ta. CDOpMy.]'Ia JJIA BBIYUCIICHU A pa6OTI>I CHJIBI:

A = Fscosa.

MexaHn4yeckass MOIITHOCTb:

A
N=_

t

1.18

Kunernueckas u IMOTCHIUAJIbHASA DHCPIUA.
d)opMyna JJIA BBIYUCIICHUA KHUHETUYECKOMN OHCPIUHU:

mv>

Teopema 0 KHHETUYECKOW SHEPTHH.

d)opMyna JJI1 BBIYMCIICHH S HOTGHHI/IaHBHOﬁ OHCPIuu TCja, IIOAHATOrO Hall

3eMJiei:;

E, = mgh

1.19

MexaHu4deckas OHCPI'MAL

E =Ex +E,.

3aKOH COXpaHEHHsT MeEXaHW4yeckou OoHepruu. Dopmyna s
COXPAaHEHUA MEXaHUYECKON YHEPTUU B OTCYTCTBUE CUJI TPEHUSA:

3aKOHa

E = const.

HpeBpameHHe MEXaHUYECKOM OHCPIUuU IIpU HAJINYHNH CHUJIbI TPCHHA

1.20

[IpocThie MexaHU3MBbI. «30JI0TOE MPABUIIO» MEXAHUKHU.
Prryar. MoMeHT CHIIBIL:

M =FL

YcnoBue PaBHOBCCH: pbIdyara:

Mi+M,+...=0.

[ToaBMIKHBIN U HETTOABMKHBII OJIOKH.

II0JIC3HaA

KII/I mpocThIX MEXaHU3MOB, =

3aTpadyceHHast
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1.21

JlaBiieHKe TBEPIOTO TEIa.
dopmyra I BBIYUCIEHUS JABICHUS TBEPIOIO TENA:

p=_.
S

JlaBnenue raza. ATMocepHOE 1aBlICHHE.
['mapocraTnyeckoe NaBIEHUE BHYTPU KUJIKOCTH.
@opmyna I BBIYUCIECHUS JABJIEHNS BHYTPHY )KUIKOCTH:

P = Pgh+ P,

1.22

3akoH [lackans. I'mapaBnuueckuil mpecc

1.23

3akoH Apxumezna. PopMyia Uil ONPEIEICHUS BBITAIKUBAIOIIEH CHIIBI,
JNEHUCTBYIOIIEN HA TEJIO0, IOTPYKEHHOE B )KUIKOCTD WJIU Ta3:

FApX. = ng

VYcnosue mnaBanus tena. IlnaBanue CYJ0OB U BO3yXOILIaBaAHUC

1.24

MexaHndecknue KojeOaHus. AMHHI/ITy,ZIa, Iepruoa U 49acCTroTa KoJIeOaHUH.

dopmyra, CBI3BIBAIONIAS YACTOTY M MIEPHOJ] KoJlebanmid: V= _
T

1.25

MaremaTtnueckuii YW TOPYKMHHbIM MasTHUKU. lIpeBpaienue sHepruu
MpU KOJeOaTeIbHOM JBUKECHUU

1.26

3aryxaromue Kosebanus. BeiHyx)aeHHbIe KoneOanus. Pe3onanc

1.27

Mexannueckure BOJIHBL. [Ipo10abHbBIE M TONIEpEYHBIE BOJIHBI. J[JIMHA BOJIHBI
U CKOPOCTh PaclpOCTPAHEHUS BOJHBI:

A=v-T

1.28

3ByK. [ pOMKOCTB U BbICOTA 3ByKa. OTpaK€HUE 3ByKOBOM BOJIHBI HA TPAHULIE
IByX cpell. MH(ppa3ByK U yIbTpa3ByK

1.29

[IpakTuueckue paboThl

N3mepenue cpeaneil MIOTHOCTH BELIECTBA; ApXUMEIOBOM CUJIbL; )KECTKOCTH
pYXUHBL; KO3 (PHIIMEeHTa TPEHHSI CKOJIBKEHUS; paOOThI CUITBI TPEHUS, CUITBI
YOPYTOCTH; CPETHEN CKOPOCTH ABMXKEHUS OpyCKa M0 HAKIIOHHOM IITOCKOCTH;
yCKOpeHusi Opycka Npu JBHKEHUU IO HAKIOHHOW IUIOCKOCTH; YacTOTHI
U Tepuoaa KojebaHuid MaTeMaTHYeCKOro MasTHUKA; YacTOThl M MEpHOJa
KoieOaHUN MPYKUHHOTO MasTHHKA; MOMEHTa CHJIblL, JEHCTBYIOLIETO
Ha pblyar; paboTbl CUJIBl YNPYTrOCTH NpPU MHOABEME Ipy3a C MOMOULIbIO
HETMOJBMKHOTO OJI0Ka; paloThl CHUJIBI YNPYTrOCTH MpPH TMOAbEME Tpy3a
C TIOMOILIBIO MOABUKHOTO OJIOKA.

HccnenoBanre 3aBUCUMOCTH apXUMETOBOM CUJIBI OT 00beMa MOTrPy>KEHHON
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YacTU TeJIa U OT IUIOTHOCTHU JKUJIKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIECH
CUJIBI OT MAacChl Te€Ja; CHJIbl TPEHUsSI CKOJBXKEHHS OT CHJIbI HOPMaJbHOTO
JABJICHUST W OT pOJa TMOBEPXHOCTH; CHUJIbI YHPYrOCTH, BO3HHUKAIOUIEH
B IIPYXKUHE, OT CTENeHU AedhopMalii Npy>KUHBL, YCKOPEHUsI OpycKa OT yriia
HAaKJIOHA HalpaBsAmONIel; nepuoaa (Y4acToTbl) KoJI€OAHUN HUTSIHOTO
MasTHUKA OT JJIMHBI HUTH; TIEPHOJa KOJIEOAHWW TPYKUHHOTO MasiTHUKA
OT MAacChl I'py3a M KECTKOCTH MNPYXKHUHBI; UCCICIOBAHUE HE3aBUCUMOCTH
nepuoJia KojaeOaHuii HUTSTHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka ycnoBus paBHOBECHS pblyara

1.30

Pusnyeckue SABJICHUSA B IPUPOJAE: NPUMEPBI IABWKECHUA C PA3IUYHBIMU
CKOPOCTSIMM B XWBOW W HEKHMBOM NIPUPOJE, IAEUCTBUE CHUJIbI TPEHHS
B IIPUPOJE U TEXHUKE, IPUIMBBI U OTJIUBBI, ABMKEHUE IUIaHeT COIHEYHOU
CHUCTEMBI, PEAaKTUBHOE [IBWXEHUE JKHMBBIX OpPraHW3MOB, PBIYArd B TEJE
YeJi0oBeKa, BIUSHUE aTMOC(EpPHOTO0 TaBIEHUS Ha )KUBOW OPTaHU3M, TJIaBaHUE
pBIO, BOCHPUSTHE 3BYKOB J>KHBOTHBIMH, 3€MIIETPSICEHHE, CEiCMHUYECKUe
BOJIHBI, [IyHAMH, 3XO

1.31

TexHU4ecKue yCcTpouCTBa: CIUAOMETP, AATYUKHU IOJIOKECHUS, PACCTOSHUS
U YCKOpPEHHS, NUHAMOMETp, MOJIUIMIIHHUKHU, PAaKETbl, pbluar, MOJBUKHBIN
U HENOJBWKHBIA OJIOKM, HAKJIOHHAs IUJIOCKOCTb, IPOCTHIE MEXaHU3MBI
B ObITy, cooOmaronyecs CcOCyAbl, YCTPONCTBO  BOZOIPOBOJA,
TUAPABINYECKU TPECC, MaHOMETpP, OapoOMETp, BBICOTOMEp, MOPIIHEBOM
HAcoc, apeoMeTp, 0HXOJIOT, UCIOJIb30BaHUE YIbTpa3Byka B  OBITY
U TEXHUKE

TEIIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJOXKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOpPUU CTPOCHHUS
BelecTBa. Mojenu TBEpAOro, >KHUIKOTO W Tra3000pa3HOr0 COCTOSIHUN
BeriectBa. Kpucrannunaeckue u amopdHbIe Tena

2.2

JBwxenne wyactul BemiecTBa. CBA3b CKOPOCTU JIBHXKEHHUSI YACTHII
¢ Temneparypoii. bpoyHoBckoe nmwkenue, nuddysus

23

CMmauuBaHue u KaIlTHUJUULAPHBIC ABJICHUA

24

TemnoBoe paciupCHUC U CKATHUC

2.5

TeruioBoe paBHOBECHE

2.6

Buytpennss sneprus. Pabota u temsonepenaya Kak criocoObl M3MEHEHUs
BHYTPEHHEUN dHEPTUU

2.7

BI/II[BI TCIIONCpCAavn: TCIUIOMPOBOAHOCTb, KOHBCKIMA, U3JTYYCHHC

2.8

HaneBaHI/Ie Hn OXJIaXIACHHUE TCII. KommyecTtBo TemnoThl. Y enbHas
TCIINIOCMKOCTD.
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Q=cm(t—t)
2.9 3aKOH COXpaHEHUS YHEPTUH B TEILIOBBIX MPOLECCaX. Y paBHEHHUE TEIIOBOTO
Oananca:
Qi +Q2+..=0
2.10 | Ucnapenne u konaeHcamus. MI3MeHEeHNE BHYTPEHHEW HEPTUU B MPOLIECCE
UCHapeHuss W KOHAeHcanuu. KumneHne KHUAKOCTH. YJelnbHas TeIoTa
napooOpa3zoBaHusI:
=2
m
2.11 BrnaxxHocTbh Bo3yxa
2.12 |IlnaBnenwe ¥ KpucTaM3alus. V3MeHEeHHEe BHYTPEHHEHW SHEpPruu
IIPU TUIABJICHUH U KPUCTAJUIM3ALNH. Y IEJIbHAS TEIIOTA IUIABJICHUS:
=2
m
2.13 | BHyTpeHHsAs dHEprus CropaHusl TOIUIMBA. Y E€lIbHAs TEIJIOTAa CrOPAHMS
TOIUINBA!
qg=—
m
2.14 | Ilpunnumnsl pabotsl TemioBbix apurareneit. KI1] rermnoBoro nsurarens
2.15 | IIpaxTuueckue paboThI
N3Mepenue  yIelnbHOM  TEIUVIOEMKOCTH  METAUIMYECKOTO  IWJIMHIPA;
KOJIMYECTBA TEIUIOTHI, ITOJYYEHHOrO BOJOW KOMHATHOW TEMIEPaTyphl
(UKCUPOBAaHHOW MacChl, B KOTOPYIO ONYIICH HAarpeThlii IWIHHID;
KOJIMYECTBA TEIJIOTHI, OTJAHHOTO HAIPETHIM LUIUHIPOM, MTOCIE OIyCKaHMS
€ro B BOJly KOMHATHOW TeMIIepaTypbl; OTHOCUTEIbHOM BIAKHOCTH BO3AYXa;
YAEIbHOMN TEMIOTHI IIJIABJICHHUS JIbJIA.
HccnenoBanue u3MeHEHUs TEMITEPATypPbl BOJIBI IPU PA3JIUYHBIX YCIOBUSX;
SBJICHUSI TETUIOOOMEHa NpHU CMEIIMBAaHWUU XOJOJHOW U Topsued BOJIbI;
IIpo1eCcca UCIIAPEHUS
2.16 |®usmyeckue ABICHHUS B  IPUPOJE: IOBEPXHOCTHOE  HATSHKECHHUE
Y KaluJUISIPHBIE SIBIICHUS B IPUPOJE, KPUCTAUIBI B NPUPOJE, U3ITYyUYCHHE
ConHua, 3aMep3aHHe BOJOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI,
TyMaHa, UHesl, CHera
2.17 | TexHuyeckue YCTPOMCTBA: KaNWUIAPBIL, MNPUMEPBl  HCIOJIb30BAHMS

KPUCTAJUIOB, XUJIKOCTHBIA TEPMOMETp, MATUYMK TEMIEPaTyphl, TEPMOC,
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CUCTCMA OTOIUICHUA JOMOB, TUT'POMCTPLI, IICUXPOMCTP, IIapOBada Typ6I/IHa,
ABUI'aTCJIb BHYTPCHHCTO CIrOpaHu:d

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

QHGKTpI/IBaI_II/IH TCII. I[Ba BH A SJICKTPHUUYCCKHUX 3aps 0B

3.2

B3anmoneiicTBre 3apsskeHHBIX TeN. 3akoH Kynona

3.3

3aKOH COXpaHEHUsI YIIEKTPUIECKOTO 3apsiia

34

DnekTpudeckoe noiie. HanpsskeHHOCTh 3ieKTpudeckoro noiid. [lpuHnun
CYyNEepHO3ULINH JICKTPUUECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE)

3.5

Hocurenn osnexkrpuuyeckux 3apsaaoB. JleHCTBHE DIEKTPUYECKOrO  IIOJIA
Ha JJIEKTpUYECKUE 3apsabl. [[pOBOAHUKY U TUAIIEKTPUKH

3.6

[TocTOsIHHBIN 3NE€KTpUYECKU TOK. J[eMcTBUS 3neKTpudeckoro Toka. Cuia
Toka. Hanpsixenue.

3.7

QHGKTPI/I‘{GCKOC COIIPOTHUBJICHHC. VY nenbHOE QICKTPHUICCKOC COIIPOTUBJICHUC!

pl

S

3.8

3akoH OMa 115 y4acTKa SJIEKTPUUECKOM 1EIHU:

3.9

IlocnenoBarenbHOE COCAMHEHUE IIPOBOAHHUKOB!

L=, U=U; +U;; R=R; +Ro.
HapaJIJIeJILHoe COCOIUHCHUC IIPOBOAHUKOB PABHOI'O COIIPOTHUBIICHUA:

R
Lh=U51=L+15R=_£.

CMmenianHbIC COCOMHCHUA ITPOBOAHHNKOB

3.10

Paboran MOIIHOCTD 3JICKTPHUYCCKOI'O TOKA.

A=U-1-;P=U"1I

3.11

3akoH J[xoynsa-Jlenna:

Q:IZ.R.t
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3.12 | OmbiT Opcrena. MaruutHoe moJie IpsIMOTO MPOBOJIHUKA C TOKOM. JIMHUM
MAarHUuTHOW UHIYKIUU

3.13 | MarHuTHOE I0JIe TOCTOSSHHOI'O MarHuTa. B3auMozaeicTBue MmoCTOSTHHBIX
MarHuTOB

3.14 | JleiicTBue MarHuTHOTO TOJIsl HA TPOBOJHUK C TOKOM

3.15 | Onbrter @apanes. SIBneHue d3neKTpoMaraiuTHOW MHAYyKuuu. [IpaBuno Jlenna

3.16 |IIpakTuueckue paboTHI
H3mepeHne HIEKTPUYECKOr0 CONPOTUBIICHUS PE3UCTOPA; MOIIHOCTU
AIIEKTPUYECKOTO TOKA; pabOTHI 3JIEKTPUUECKOI0 TOKA.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOLIETO B IPOBOJHUKE
(pe3ucTophl, JIaMIO4yKa), OT HANmpsDKEHUS Ha KOHIAX IPOBOJIHUKA;
3aBUCUMOCTH COIPOTHUBICHHS OT JUIMHBI MPOBOJHHKKA, IUIOMIA[NA €ro
NONEPEYHOT0 CEYEHHMSI U YAECIBHOIO COMTPOTUBIICHHUS.

[TpoBepka npaBuia TUTSI AIEKTPUYECKOTrO HaIpPsHKEHUS
IIPU TOCJIEJOBATENIbHOM COEIMHEHUH IPOBOJHUKOB; INPABHWJIA ISl CHIIBI
ANEKTPUYECKOr0 TOKAa NpPH MapajuleIbHOM COEAMHEHUH MPOBOJHUKOB
(pe3ucTopsbl U JaMIIOYKa)

3.17 | ®uzmveckue SBICHUS B MPUPOJE: AICKTPUUCCKHUE SIBJICHUS B aTMocdepe,
JJIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE Iojie 3eMJH, Jpeud
MOJIFOCOB, POJb MArHUTHOTO TOJISI JJIA JKM3HM Ha 3emiie, MOJISIPHOE
CUSIHUE

3.18 | TexHuueckne yCTpONCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETpP, PEOCTAT,
CUETYMK DJEKTPUUECKOH SHEPruu, 3IIEKTPOOCBETUTENbHBIE MPHOOPHI,
HarpeBaTeIbHbIC 3JIEKTPOIIPUOOPHI (mpuMepsl), AJIEKTPUUYECKHUE
IIPENOXPAHNUTEIH, 3JIEKTPOMATHUAT, 3JIEKTPOABUIATENb IOCTOSSHHOTO TOKA,
TeHEPATOP MOCTOSSHHOTO TOKA

3.19 | DnmekTpomarauTHeie BOJHBI. [IIkana 3meKTpoMarHuTHEIX BOJIH

3.20 | JIyueBas Mozeinsb cBeta. [IpsAMonuHeHOe pacIpOCTpaHEHUE CBETA

3.21 | 3akoH orpaxkeHus ceta. [lnockoe 3epkano

3.22 | IIpenomiieHue cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 | ducnepcus ceera

3.24 |JImnza. Xon nyuyed B JmH3€. POKYCHOE pacCTOSAHUE JIMH3BL. Onrrdeckas
CHUJIA JIUH3BL:

D=1/F
3.25 |I'nma3 xak ontuyeckas cucreMa. Onruyeckue npudopbl
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3.26

[IpakTuyeckue paboOThI

H3mepenne onTHIeCcKoU CHITBI COOMPAFOIIEH JIMH3BI; (DOKYCHOTO PACCTOSHUS
coOuparomield JUH3BI (IO CBOMCTBY paBEHCTBA pa3MEpPOB IMpeaMeTa
U H300pakeHHs, Korja NpeAMET paclloloKeH B JBOWHOM (oKyce),
MoKa3aTess MPEJIOMIICHUS CTEKIIA.

HccnenoBanre CBOMCTBA M300paKeHUs, TOJYYEHHOIO C TMOMOIIbIO
coOuparoie JTMH3bI; U3MEHEHHS (POKYCHOTO PACCTOSHUS JBYX CIOKEHHBIX
JIMH3; 3aBUCUMOCTH YIJja MPEJIOMJIEHUSI CBETOBOTO Jiy4ya OT yria MajeHUs
Ha IPaHUIIE «BO3AYX — CTEKJIIO»

3.27

dusnueckue sBieHus B npupoae: 3atmMeHus ConHua u JlyHbl, 1BeTa Ted,
ONITUYECKUE ABJICHUS B aTMOcdepe (1BeT Heba, pedpakiius, paayra, MUPax)

3.28

TexHu4yeckue yCTpOWCTBA: OUYKH, MEPHUCKOM, (poToammapar, ONTHYECKHE
CBETOBO/BI

KBAHTOBGIE ABJIEHUA

4.1

PangnoaktuBHOCTE. Anb(da-, Oera-, ramma-usnydeHus. Peakiuu anbda-
u OeTa-pacmnaja

4.2

OmneiTel Pezepdopaa no paccesHuto anbda-dactuil. [lnanerapuas monenb
aToMa

43

CocraB atoMHOTO0 sAnpa. M30To1b!

4.4

[Iepuron monypacmnajia aTOMHBIX SIAEP

4.5

H,Z[GpHBIG PCaKIuu. 3aKOHBI COXPAaHCHHUA 3apsAa0BOI0 1 MaCCOBOI'O YHUCCII

4.6

duznyeckue SBJICHUS B IIpUPOIAC: €CTECTBEHHBIN paIII/IoaKTI/IBHBIﬁ (1)OH,
KOCMHYCCKHC JIYyUHU, PAAUOAKTUBHOC H3JIYUCHHC IPUPOAHBIX MHHCPAJIOB,
I[GﬁCTBHG pPadOaKTHBHBIX H3J'Iy‘-I€HHI>i Ha OpraHHu3M 4YCJIOBCKaA

4.7

TexHuueckue YCTPOﬁCTBaZ CIICKTPOCKOII, I/IHIIHBH,Z[yaHBHLIﬁ AO03UMCTD,
KaMcCpa BI/IHBCOHa, AACPHAs SOHCPICTUKA
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