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Pabouass mporpamma mo yuyebHoMy mnpenmetry «®usuka» (0a30BbIl ypOBEHb)
(mpenmeTHast obnacth «EcTecTBeHHO-HAy4YHBIE MPEIMETHI») (Aajiee COOTBETCTBEHHO —
nporpaMma 1o ¢usuke, (QU3MKa) BKIOYAET IMOSICHUTENBHYIO 3aIllHCKY, COAEp)KaHUE
oOydeHus1, IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOCHUS MIPOrPaMMBbI IO (PU3HKE, TEMATHYECKOE
riaHupoBanue. PaGouast mporpamma coctaBiieHa Ha ocHoBe DenepanbHoil paboueii
IPOrPaMMBI.

INOACHUTEJIBHAA 3AIIMCKA

[IporpamMma o ¢u3rMke Ha ypOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs COCTABIIECHA
Ha OCHOBE MOJIOKEHHM M TpeOOBaHUM K pe3yibTaTaM OCBOECHMS Ha 0a30BOM YpPOBHE
OCHOBHOM oOpasoBaTesibHOM mporpammbl, npeactaBieHHbIX B ®I'OC 00O, a Takxke
¢ yuérom denepanbHOi pabodeit mporpaMMbl BocuTanus u KoHnenumu npenoaBaHus
yueOHoro npeamera «Dusnkay.

Copepxanue mporpamMmbl 1Mo  (U3MKE HANpaBleHO Ha  (QOPMUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYaIOIIMXCSI U OPTaHU3AINI0 U3yYEHUST (PU3UKU
Ha JIeATeIbHOCTHOM OocHOBe. B mporpamme mo (u3MKe y4UUTHIBAIOTCS BO3MOKHOCTH
yaeOHoro mpemMera B peanusammu TpeboBanmit PI'OC OOO k mIaHUPyEeMbIM
JMYHOCTHBIM M METAlpeIMETHbIM PE3yJIbTaTaM OOY4YEHHUS, a TaKKe MEKIPEIMETHbIC
CBSI3M €CTECTBEHHO-HAyUHBIX Y4e€OHBIX MIPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
oOpasoBaHws.

[Iporpamma mo ¢Qu3uke ycTaHaBIMBAET pacHpeneieHue yd4eOHOro marepuana
no rojaM oOydeHus (IO KiaccaMm), MpeUiaracT MPUMEPHYIO IOCJIEI0BATEIbHOCTD
U3Y4YEHUs] TE€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COAEP)KAHUS U YUETE
BO3PACTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[Iporpamma no ¢usuke pazpaboTaHa € L0 OKa3aHUS METOAMYECKON MOMOIIU
YUUTEIIO B CO3/IaHUU paboyelt mporpaMmbl O y4eOHOMY MPEIMETY.

dusuka SABISIETCS CUCTEMOOOPA3YIOIIUM ISl €CTECTBEHHO-HAYUYHBIX Y4YeOHBIX
IPEIMETOB, MOCKOJBKY (PU3NYECKHE 3aKOHBI JIEKaT B OCHOBE IMPOILIECCOB M SIBICHUH,
H3y4yaeMbIX XUMHUEH, Ouosioruei, actpoHomuei u Qusznueckoil reorpadueit, BHOCUT
BKJIaJ] B ECTECTBEHHO-HAYYHYIO KAapTUHY MHpa, NPEAOCTaBIsIeT Haubosiee SICHbIC
oOpa3ipl MPUMEHEHHUs] HAyYHOTO METOJAa TMO3HaHUs, TO €CTh CIoco0a MOTy4YeHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

Onna w3 THaBHBIX 3amad  (PU3MYECKOro o0O0pa3oBaHUS B CTPYKType OOIIEro
0o0pa3oBaHus COCTOUT B ((OPMHUPOBAHUHU €CTECTBEHHO-HAYYHON IPAMOTHOCTH U UHTEpeca
K HayKe y 00y4aromuxcsl.

N3yuenue ¢usuku Ha 0a30BOM YpOBHE MPEIOJIAraeT OBJAJIEHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-HAYYHYI0 TPAMOTHOCTb:

HAy4HO OOBSICHATH SBIICHHUSI,

OLICHUBATh u MOHUMATh 0COOEHHOCTH HAy4YHOTO  MCCIIEIOBAHUS;

MHTEPIPETUPOBATh JAHHBIE M HWCIIOJIb30BaTh HAYYHBIE JOKAa3aTesIbCTBA
TSl TIOJTYYEHUS BBIBOJIOB.



Lenu n3yuenus GU3MKU Ha YPOBHE OCHOBHOTO 00I1IeT0 00pa30BaHUs ONpeEIeTICHbBI
B Konuenuuu npenomaBanust ydeOnoro mnpenmera «®Dusuka» B 00pa3oBaTEIbHBIX
OpraHMu3alusIX Poccuiickoin Oenepanuu, PEATU3YIOLINX OCHOBHEIE
oOmieoOpa3oBarenbHble  MPOrpaMMbl,  yTBepKAEHHOW  pemeHuem  Komeruun
MunuctepcTBa pocBemenus Poccuiickoit @enepamuu (mpotokod ot 3 aexadps 2019 r.
No TTK-4BH).

Henu uzydyenust u3nku:

npuoOpeTeHre HUHTEpeca M CTPEMJICHUS O0Yy4alolUXCsi K HAyYHOMY H3YUYEHUIO
IPUPOBI, PA3BUTHE UX MHTEIUIEKTYaIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TIPEJCTABICHUH O HAYYHOM METOJA€ TO3HaHWs U (HOPMUPOBAHHE
MCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIIUM SBJICHUSIM;

dbopMHUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3y4YeHHs OCHOB
CTPOEHHUS MaTepuu U QyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

dbopMHUpoBaHUE MPEACTAaBICHUH O POAU (U3UMKU IS Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTH;

pa3BUTHE MPECTABICHUNH O BO3MOXHBIX cepax Oyayiieid npodeccruoHanbHOU
JESITEIbHOCTH, CBA3AHHON C (PM3MKOM, MOATOTOBKA K JajbHeHIeMy 00y4eHHIO B 3TOM
HaIlpaBJICHUU.

JlocTkeHre 3TUX 1eJield mporpaMMbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO OOILEro
00pa3oBaHMs 00ECIEYNBACTCS PEIICHUEM CIICTYIONTNX 3a/1a4:

npuoOpeTeHNe 3HAHWM O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHe YMEHHUM OINUChIBaTh W OOBACHATH  (PUBUYECKHE  SIBICHHUS
C MCTIOJIb30BAaHUEM TIOJTYICHHBIX 3HAHUN;

OCBOECHHME METOJOB PELIECHUs MPOCTEUIMX PACYETHBIX 33a4 C HCIOJIb30BAHHEM
bU3UYEeCKUX MOJIENICH, TBOPUYECKUX U MPAKTUKO-OPHUCHTHPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHM HAOMI0IaTh TPUPOTHBIC SBICHUS W BBHINOJHATH OIBITHI,
nabopatopHble pabOThl M IKCHEPUMEHTATbHBIE HCCIEAOBAHUSA C HCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPUOOPOB;

ocBoeHUE NMPUEMOB paboThl ¢ MH(pOpMaLIMEH (PU3NIECKOTO CONEPIKAHUSA, BKITIOYAs
uHOpPMAIMI0O O COBPEMEHHBIX JOCTIKEHUAX (U3HKU, aHAI3 U KPUTUYECKOE
OlLICHHBaHUE UH(OPMAIIUY;

3HAKOMCTBO CO cdepamMu MNpOPECCHOHAIBHON  NIEATEIbHOCTH, CBS3aHHBIMU
¢ (u3UKON, W COBPEMEHHBIMU TEXHOJOTUSMH, OCHOBAaHHBIMU Ha JOCTHXKEHMSIX
buznueckoil HayKu.

Ha wusyuenue ¢usuku (0a30BbIii ypoBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO
obOpazoBaHust oTBoauTcs 238 wacoB: B 7 kijacce — 68 yacoB (2 waca B HeEIEN0),
B 8 Kitacce — 68 yacoB (2 yaca B Hejzelno), B 9 kiacce — 102 yaca (3 yaca B HEAEIMIO).

[Ipennaraemslii B mporpamme no Gpu3mke nepeueHb 1a00paTopHbIX pabOT U OMBITOB
HOCUT pEKOMEHJATEIbHBIA  XapakTep, Yy4YUTeNb JelaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT U ONBITOB C YYETOM HMHAMBUAYAJIbHBIX OCOOEHHOCTEH
o0Oy4aromuxcs, CHUCKAa OHKCIEPUMEHTAJbHBIX 3a/JaHui, MpeAsiaraéMblX B paMKax
OCHOBHOTO r'OCYAapCTBEHHOT0 dK3aMeHa 10 (PU3HUKE.



COJAEPXKXAHME OBYYEHUA

7 KIIACC
Paznen 1. ®u3uka v eé poJib B MO3HAHUH OKPYKAKOLIEro MUPa
®usuka — Hayka o0 npupone. SBimeHus npupoxasl. PuU3NUECKHE SBIICHHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIE.
dusnueckue BennunHbl. 3Mepenne ¢puznuecknux BeanunH. @uznueckre npuoopsl.
[TorpemHocTs n3MepeHnii MexxyHapoaHasi CUCTEMA €INHHILI.

Kak ¢usuka wu  1gpyrue  eCTECTBEHHbIE HAayKd  H3Y4yalOT  IPUPOAY.
EctecTBeHHO-HAYUYHBIN METOJ MO3HAHUS: HA0II0/IEeHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIJIBIDKEHUE TUTIOTE3, IKCIIEPUMEHT 10 IPOBEPKE TUIOTE3, 00bsICHEHNE HAOIIOAaeMOT0
apieHus. Onucanue GU3NUECKUX SIBJICHUN C TTOMOIIBIO MOJIEIIEH.

Llemoncmpayuu
MexaHuueckue, TEIJIOBBIE, dJIEKTPUUECKHUEe, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
dusnyeckue npuodOopsl U IMpolieaypa MPSAMbIX U3MEPEHHI aHAJIOTOBBIM U LIM(PPOBBIM
npubopom.

Jlabopamopmbvie pabomwl u onvimol

Omnpenenenre 1EHBI JEICHUS KAl H3MEPUTEIHHOTO TPUOOpa.

N3mepenue pacCTOAHUN.

N3mepenne 00bEMa )KUAKOCTH U TBEPIOTO Tea.

Onpenenenue pa3MepoB MaJIbIX TEJL.

N3mepenne TemnepaTypbl IPU HOMOIIH )KUAKOCTHOTO TEPMOMETPA U AATUUKA
TEMIIEPaTypHI.

[IpoBenenne uccneqoBaHus MO MPOBEPKE TMIOTE3BI: NAIBHOCTh IMOJNETA IIAPUKA,
MYIIEHHOT'0 TOPU30HTAIBHO, TeM 00JIblile, YeM O0JIbIlIe BHICOTA MYCKA.

Pa3znean 2. IlepBoHavyasibHbIe CBeJICHHSI O CTPOEHUM BelleCTBA

CrpoeHune BenecTa: aTOMbl MU MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKAa3bIBAIOIINE
JIUCKPETHOE CTPOCHUE BEIIECTBA.

JIBu>xkeHue yacTtull BeuecTBa. CBsi3b CKOPOCTH JABUKEHUS YACTHI] C TEMITEPATYPOH.
BpoynoBckoe nBmwkenue, nuddysus. BanmonelicTBre 4acTHI] BEIMIECTBA: MPUTSIKECHUE
Y OTTAJIKUBAHUE.

ArperatHple COCTOSIHUS BEIIECTBA: CTPOCHHUE Ta30B, XUJKOCTEHW M TBEPABIX
(KpucTamIM4ecknx) Tein. B3auMocBsi3b MEXAY CBOMCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHMSIX W WX aTOMHO-MOJICKYJISPHBIM cTpoeHueM. (OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BO/IbI.

Jlemoncmpayuu

Ha6nronenue O6poyHOBCKOTO JBUKEHUS.

Habmronenune nuddysuu.

HaGnronenue siBneHuid, OOBSCHSIONIMXCS NPUTSHKCHUEM WM OTTaJIKUBAHUEM
YaCTHI] BEIIECTRA.



Jlabopamopmvie pabomwi u onvimol
OreHnka quaMeTpa aToMa METOJIOM PSIOB (C UCTIONIb30oBaHUEM doTorpaduii).
OnbITH IO HAOTIOJIEHUIO TEIIJIOBOTO PACIIMPEHHUSI Ta30B.
OnbITHI 110 0OHAPYKEHUIO JEHCTBHS CUIT MOJICKYJISIPHOTO TIPUTSKEHUSI.

Pa3nen 3. /IBukeHne v B3auMoAelicTBHE TeJl

Mexanundeckoe nBrxeHne. PaBHoMepHOe n HepaBHOMEpHOE ABMkKeHUE. CKOPOCTb.
Cpenssisi CKOpOCTh IPH HEPABHOMEPHOM JABMKEHUU. PacU€T myTH U BpEMEHU IBH>KECHHUS.

SIBnenue nHepuuu. 3aKOH HHEPLMU. B3auMoaeiicTBIE Tell Kak IpUYrHA U3MEHEHUS
CKOPOCTH JBM)KEHHMs Tesl. Macca Kak Mepa MHEPTHOCTH Teiya. IInoTHOCTh BelmiecTsa.
CBsI3b TNIOTHOCTHU C KOJTMYECTBOM MOJIEKYJI B €IMHUIIE 00BEMA BEILIECTBA.

Cuia KaK XapakTepucTHKa B3auMojencTBus Teil. Cuiia ynpyroctu u 3akoH ['yka.
M3mepeHne CUitbl ¢ MOMOIIBIO JUHAMOMETpA. SIBIIEHHE TATOTEHU U cuiia TshkecT. Cuna
TSDKECTH Ha Ipyrux ruianerax. Bec tema. HesecomocTs. CrioskeHMe CUII, HallpaBIECHHBIX
no oaHoW mnpsimoil. PaBHOomelcTByromas cuwi. Cuia TpeHus. TpeHHe CKOJIbKEHUS U
TpEHHe NMOKosl. TpeHne B NpUpOJe U TEXHUKE.

Llemoncmpayuu
Habmonenne MexaHu4ecKoro JBUKEHHS Tefa.
N3mepenne CKOpOCTH MIPSAMOJIMHEMHOTO ABUKECHUS.
Habmronienue siBjeHUsI HHEPIUH.
Habmonenne usmMeHeHust CKOpOCTH NP B3aUMOJICHCTBUU TETI.
CpaBHeHHE Macc 110 B3aUMOJEHCTBUIO TEIl.
CrnoxxeHue cuJjl, HapaBJIEHHBIX 110 OAHOW MPSAMOM.

Jlabopamopmvie pabomwl u onvimol

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapUKa B )KUIKOCTH, MOJICIH
AIIEKTPUIECKOTO aBTOMOOWIISI M TaK Jajee).

Omnpenenenne cpeHel CKOPOCTH CKOJIBXKEHHS OpycKa WK IIapuKa M0 HAKIOHHOU
MJIOCKOCTH.

Omnpenenenne IOTHOCTH TBEPIOTO Tea.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKCHUS (IedopMaIiui) Mpy>KUHBI
OT IIPUJIIOKEHHOU CHUJIBI.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCHIMOCTh CHIIBI TPEHUS CKOJIBKEHHS OT Beca Tella
U XapaKkTepa COMPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBineHue TBEPABIX TeJl, }KUAKOCTEH U ra3oB

Hasnenue. CrnocoObl yMEHBILIEHUSI W yBEJIWYEHHs nAaBieHus. JlaBneHue rasa.
3aBUCHMOCTD JaBJICHUA raza oT 00béMa, Temneparypsl. [lepenaua naBiaeHust TBEpAbIMU
TeJlaMH, >KMAKOCTAMM M Tasamu. 3akoH llackamsa. IIHeBMaTndeckue MalIMHBIL
3aBUCHUMOCTh JIaBJICHUS JKUAKOCTH OT TayOuHBL. ['WapocTaTuueckuid mapajokc.
Coobmaromuecs cocyabl. I 'napaBinyecKkue MEXaHU3MBI.

Atmocdepa 3emnum U armocdepHoe aAaBieHue. lIpuyuHBI CylIECTBOBaHMS
BO3aylIHONW o6onouku 3emiun. OnbiT Toppuuemu. M3mepenue atMocpepHOTO



JaBJIeHUS. 3aBUCUMOCTh aTMOC(EPHOTO JTABJICHHS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuGopsl 115t U3MEpEeHUs: aTMOC(PEPHOTO TaBICHUS.

JlercTBUE )KUAKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITaIKMBaromas
(apxumenoBa) cuiia. 3akoH Apxumena. [napanue ten. Bo3ayxormniaBanue.

Jlemoncmpayuu

3aBUCHUMOCTb JIaBJIEHUS T'a3a OT TEMIEPATYpPHI.

Ilepenaua naBneHUs KUJIKOCTHIO U TA30M.

CooOmaromuecs Cocyabl.

['mnpasnuueckun mpecc.

[IposiBnenue nericTBus aTMOC(HEPHOTO JTABICHUS.

3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCcTH TeJla U
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CHJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcioBue I1UIaBaHWs TeN: IUIABAHUE WJIA TIOTPYKEHHUE TEJI B 3aBUCUMOCTH
OT COOTHOLIEHUS MJIOTHOCTEN TEJA U KUJKOCTH.

JlabopamopHhwvie pabomul u onvimol

HccnenoBanne 3aBUCMMOCTH Beca Tela B Bojae OT 00bEMaA NOrpyKEHHOMN
B )KUJKOCTb 4aCTH TEJIa.

OmnpeneneHre BBITAIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEH HA TEJO, MOrPYXEHHOE
B KUJKOCTb.

IIpoBepka HE3aBUCUMOCTM BBITAIKMBAIOIIECH CHUJIbI, JCHUCTBYIOIIEM HA TENO
B )KUJIKOCTH, OT Macchl Teja.

OnbITHI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh BBITAJIKHUBAIOIIEH CHUJIBI, AEHCTBYIOLIEH
Ha TeJIO B )KUJKOCTH, OT 00BbEMA MOTPYKEHHOMN B )KHUJIKOCTh YaCTH TEJA U OT IJIOTHOCTH
KUIKOCTH.

KoHcTpynpoBaHue apeomeTpa WIM KOHCTPYUPOBAHHUE JIOAKH M OIPEICIICHHUE €€
Ipy30II0ABbEMHOCTH.

Paznen 5. PaboTra 1 MOIIHOCTh. JHEPIUst

Mexannyeckasi pabota. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: phIyar, 0J0K, HAKJIOHHAs MI0ckocTh. [IpaBuio paBHOBecHs
ppiuara. IIpumeHeHue npaBuiia paBHOBECHS pbluara K OJIOKy. «30JI0TO€ MpaBUIIO»
mexanuku. KITJ] mpocTeix MmexanuzMoB. [IpocTbie MeXaHu3MbI B OBITY U TEXHHKE.

Mexanunueckas sHeprusa. Kunetndeckas u noreHuuansHas sHeprus. [Ipespamnienue
OJIHOTO BHJIa MEXaHUYECKOM YHEPTUU B APYTOM. 3aKOH COXPAHEHUS DJHEPTUU B MEXaHUKE.

Jlemoncmpayuu
[TIprmepsl NpOCTHIX MEXAHU3MOB.

JlabopamopHhwvie pabomul u onvimol

Onpenenenne pabOTHl CHJIBI TPEHUS TP PABHOMEPHOM JBUKCHHH Teja
110 TOPU30HTAILHOU MOBEPXHOCTH.

HccnenoBanue ycioBuil paBHOBECHS phluara.



N3mepenne K111 HaKITOHHOM TIIOCKOCTH.
N3yuyeHune 3aKk0Ha COXpaHEHUSI MEXAHUYECKOU YHEPTUN.

8 KIIACC

Pa3nen 6. Tens1oBbIe IBJICHUSA

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BEIIECTBA.
Macca u pazmepbl aTOMOB U MOJIEKYJ1. OTBITHI, TOJITBEPKIAOIINE OCHOBHBIE TTOJIOXKEHHUS
MOJIEKYJISIPHO-KHHETUYECKOWU TEOPHH.

Mopenun TBEPAOTO, KHUAKOTO MW Tra3000pa3HOTO COCTOSHUN  BEIIECTBA.
Kpucramnmuueckue u amopdubsie Tena. OObSICHEHHWE CBOMCTB Ta30B, JKUIKOCTEH U
TBEPJIBIX TEJI HA OCHOBE IMOJIOKEHUI MOJIEKYJISIPHO-KUHETUUECKOM Teopun. CMaunBaHue
Y KallWUIAPHBIC sIBJICHUSA. TemnoBoe pacCuIMpeHHe U CXKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO TEIJIOBOIO JABHKEHUS YACTHUII.
Buaytpennsis sneprusa. CriocoObl U3MEHEHUsI BHYTPEHHEH SHEpPruu: Tervionepeaadya u
coBepiieHne paboTel. Buael Temionepenadd: TEMJIOMPOBOJIHOCTh, KOHBEKITHS,
W3JTy4YCHHUE.

KomnuectBo Temnorel. YaenbHas TEINIOEMKOCTh BeELIECTBA. 1€IIO0O0OMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHME TEIJIOBOTO OanaHca. IlnaBneHue m oTBepeBaHUE
KPUCTAIMYECKUX BEIIECTB. YJieJbHas TemioTa IuiaBieHusa. IlapooOpazoBanue u
koHaeHcarusa. Mcmapenme. Kumenue. VYaenbHas Temora  mapooOpa3oBaHUAL
3aBUCHUMOCTh TEMIIEPATYPhI KUTIEHHS OT aTMOC(HEPHOTO AaBICHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIIuBa. Y IeJbHas TEII0Ta CrOPaHHUsL.

[Tpunimner pabote! TeroBbix asuratenei KIIJ terioBoro asuratens. TermoBbie
JIBUTATEJN U 3aIUATA OKPYKAIOLIEH CPEIbI.

3aKOH COXpPaHEHUA U MPEBPALLCHUS SHEPTUHU B TEIJIOBBIX MPOLIECCaX.

Jlemoncmpayuu
Ha6nronenue 6poyHOBCKOTO JBUKEHUS.
Habmronenune nuddysun.
HaGnronenue siBieHui cMauuBaHus U KalWLIISPHBIX SIBJICHUH.
HaGnronenue TeninoBoro pacivpeHus Ted.
3meHenue naBieHWs Tra3a TpU HW3MEHEHHH O00BbEMAa W HarpeBaHUU WA
OXJIQXKICHHH.
[IpaBuna usmMepeHus TeMIepaTypsbl.
Buabl Teronepenayu.
OxJtaxkieHue Npu COBEPILICHUH PaOOTHI.
HarpeBanue npu coBepiiieHud pabOThl BHEIIHUMHU CUJIAMHU.
CpaBHEHHE TETIIOEMKOCTEHN pa3IMUHBIX BEIIECTB.
Habmronenne kuneHus.
Ha6nronenue mocTosHCTBA TEMIIEPATYPhI TIPH TUIABIICHUU.



Mopenu TeIIOBBIX ABUTATEIIEH.

Jlabopamopnwvie pabomwl u onvimol

OnBITHI IO OOHAPYIKEHUIO TEUCTBUS CHII MOJICKYJIIPHOTO TTPUTSHKEHUSI.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOMW COJIM WJIM caxapa.

OnbIThl MO HAOMIOJIEHUIO TEIJIOBOTO PACIIUPEHUs T'a30B, KUIAKOCTEH U TBEPABIX
TEJI.

Omnpenenenue naBieHus BO3Ayxa B OaJUIOHE ITTPUIIA.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHUS BO3yXa OT €ro o0bhéma u
HarpeBaHUs UJIA OXJIAXKICHHUS.

[IpoBepka THUMOTE3bl JWHEWHOW 3aBUCHUMOCTH JUIMHBI CTOJIOMKA IKUIKOCTH
B TEPMOMETPUYECKOM TPYOKE OT TEMIEPATYPHI.

HaGnronenue n3aMeHeHnsl BHYTPEHHEHW SHEPTUH Tela B Pe3yJIbTaTe TEIJIoNepeadun
¥ paOOThI BHEIITHUX CHIL.

UccnepoBanue siBieHHs TEMIOOOMEHA IMPU CMEIIMBAHUU XOJIOJAHON U ropsyei
BOJIBI.

OnpeneneHre KOMMYECTBA TEIIOTHI, IMOJYYEHHOTO BOJIOM TIpH TETUIOOOMEHe
C HarpeThIM METAJUTMIECKUM IFIUHIPOM.

Omnpenenenue yeabHON TEMI0EMKOCTH BEILIECTBA.

HccnenoBanue nporecca CnapeHus.

OnpeneneHre OTHOCUTENBHOM BIAKHOCTH BO3TyXa.

Onpenenenre yeabHON TEIIOTHI TUIABICHUS JIb/A.

Pa3znen 7. JnekTpuyecKkue 1 MATHUTHBIE SIBJICHUS

Onextpuszaums Ten. JlBa poxa JIIEKTpUYECKMX 3apsAoB. Bsaumonenctsue
3apsKEHHBIX Tel. 3aKoH KylioHa (3aBUCHMOCTB CHIIBbI B3AMMOIEHCTBHS 3apsKEHHBIX TEJ
OT BEJIMYMHBI 3apPsII0B U PACCTOSHUS MEXKAY TEIaMH).

Onextpuyeckoe 1nosie. Hampsok€HHOCTh  3iieKTpuyeckoro mojis. IIpuHiun
CYNEPIO3HULINH JEKTPUUECKUX MOJIEH (HAa KAYECTBEHHOM YPOBHE).

Hocurenn »snexTpudeckux 3apsaoB. OJIEMEHTAPHBIM  DJIEKTPUYECKHHM  3apsil.
Crpoenne atoma. IIpOoBOAHMKM M IMAIEKTPUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO
3apsna.

ONEKTPUYECKUNA TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUYECKOTO TOKA. MIcTOUHMKH
INOCTOSSHHOTO TOKa. JIeHCTBUS DJIEKTPUYECKOrO0 TOKa (TEIUIOBOE, XUMHYECKOE,
MarHUTHOE). DJIIEKTPUYECKHUI TOK B JKUJKOCTAX U ras3ax.

Onextpuyeckasd 1enb. Cuiia Toka. DnekTpruueckoe HanpsbkeHue. ConpoTUBIEHUE
IIPOBOJHUKA. YIEJIbHOE CONpPOTHUBIICHHE BeulecTBa. 3akoH Oma g y4acTKa LEIH.
[TocnenoBarenbHOE U MAapaIEIbHOE COEUHEHUE IPOBOJHUKOB.

PaboTa 1 MOLTHOCTH 31eKTpUdecKoro Toka. 3akoH [ xoyns—JleHua. Dnekrpudyeckue
LENH U MOTPEOUTENH dIEKTPUIEeCcKOr sHeprun B ObITy. KopoTkoe 3aMmbIkaHue.

IlocTrosiHHBIE MarHuThl. B3anmMonencTBHME NOCTOSAHHBIX MAarHuTOB. MarHuTHOE
nosie. MarauTHoe noJie 3eMJIi U €ro 3Ha4YC€HHUE JIA KU3HU Ha 3emuie. OnbIT DpcTeaa.



MaruutHoe 1oJsie 3IEKTPUYECKOro Toka. [IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE.
JleiicTBrE MAarHUTHOTO TOJIsI HA MPOBOJAHUK C TOKOM. DJIEKTPOJIBUTATEIb MMOCTOSIHHOTO
Toka. lMcnosib30BaHWE DICKTPOABHUIATEEd B TEXHUYECKMX  YCTPOMCTBaX W
Ha TPaHCIIOPTE.

Onbitel Dapanes. SIBaeHHE 3JIEKTpOMarHUTHOM HMHAYKUMHU. IIpaBuio Jlenna.
Onextporenepatop. CrmocoObl MONYYSHHUS JIEKTPUUESCKOW SHEPTHH. DJIEKTPOCTAHIIUN
Ha BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTHUU.

Llemoncmpayuu
DJIeKTpU3aus Ted.
JIBa poaa aNEeKTpUYECKUX 3aPsAI0B U B3AUMOJEHCTBUE 3aPSKEHHBIX TEJL.
Y CTpONCTBO M JEUCTBUE HIIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKas MHIYKIHUSL.
3aKOH COXPaHEHUS JIEKTPUUECKUX 3aPsJIOB.
[IpOBOIHUKY U JUATIEKTPUKHU.
MopaenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.
M CTOYHUKM TTIOCTOSTHHOTO TOKA.
JIlencTBUs NEKTPUUECKOTO TOKA.
DIEKTPUYECKUMA TOK B KUJIKOCTH.
["a30BbIi1 pa3ps.
N3mepenune Cuitbl TOKa aMIIepMETPOM.
N3mepenune 3neKTpruieCcKOro HarpsKeHUs BOJIbTMETPOM.
Peocrar u MarazuH CONpOTUBIICHUN.
BzaumopelicTBue MOCTOSTHHBIX MAarHUTOB.
MoaenupoBaHre HEBO3MOXKHOCTHU Pa3/IeJIEHUS MMOJFOCOB MArHUTA.
MoenupoBaHr€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT Dpcrena.
MarsnuTtHoe 1oJsie TokKa. JJIeKTPOMarHur.
JlelicTBHE MAarHUTHOT'O TOJISI HA IMTPOBOJIHHUK C TOKOM.
DJIEKTPOJBUTATEN MTOCTOSIHHOTO TOKA.
HccnenoBanue siBieHUs 3J1€KTPOMAariHiTHOM UHAYKIIHH.
OnbiTel Dapanes.
3aBHUCUMOCTH HAIlPaBJICHUS MHAYKIIMOHHOTO TOKA OT YCJIIOBUI €r0 BO3HUKHOBEHHS.
DJIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwi u onvimol
OMnbITHI 10 HAOJIOJICHUIO DJICKTPU3AIMU TJT MHAYKIIUEH U TIPU CONTPUKOCHOBEHUH.
HccnenoBanue IeiCTBUS DJICKTPHUECKOTO MOJIS HA MTPOBOJIHUKHU M TUDJICKTPUKH.
COopxka 1 mpoBepKa pabOThI AIEKTPHUUECKOM LIS MOCTOSHHOTO TOKA.
M3mepenue u peryJiupoBaHme CHJIbI TOKA.
H3MepeHue U peryimupoBaHue HAPSHKEHHMS.
HccnenoBanne  3aBUCHMOCTH  CHJIBI  TOKAa, HMIYIMIETO 4Yepe3  PE3HcCTop,
OT COTPOTHBIICHUS PE3UCTOPA U HANIPSDKEHUS HA PE3UCTOPE.
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OneITBl, JAEMOHCTPUPYIOIIHE 3aBHCUMOCTh 3JEKTPUYECKOTO COMNPOTHUBIICHUS
IIPOBOJIHUKA OT €T0 JJIMHBI, IJIOIIAN ITONIEPEYHOT0 CEYEHUs U MaTepuraa.

IIpoBepka npaBuiia CI0KEHUs HANPSDKEHUN IIPU IIOCIIEN0BATEIBHOM COCINHEHUN
JBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia i CUIIBI TOKA IPU NApAJIIEIIBHOM COETMHEHUU PE3UCTOPOB.

Omnpenenenue pabOTHI 3MEKTPHUUECKOT0 TOKA, UAYILIETO Yepe3 Pe3UCTOP.

OnpeneneHre MOIHOCTH JIEKTPUYECKOTO TOKA, BBIJEISIEMOM Ha PE3UCTOPE.

HccnenoBanue  3aBUCHMMOCTH  CHJIBI  TOKAa, MAYLIETO 4Yepe3  JIAMIIOYKY,
OT HAIIPSDKEHUS Ha HEH.

Onpenenenue K11/ narpesarensi.

HccnenoBaHne MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJI TOCTOSTHHBIX MAarHUTOB MPU UX 00bETUHEHUH U
paszeneHun.

HccenenoBanue qeHCTBUS AIEKTPUYECKOTO TOKA HA MATHATHYIO CTPEIIKY.

OnbIThl, JI€MOHCTPUPYIOIIME 3aBUCHUMOCTHh CHJIBI B3aUMOJACUCTBUS KaTyLIKU
C TOKOM M MarHuTa OT CHJIbl TOKA U HAIlPpaBJIEHUS TOKA B KaTYIIKE.

N3yuyenue neicTBUS MarHUTHOTO I10JI1 HA IPOBOJHUK C TOKOM.

KoHcTpyupoBanue u n3yuenue paboTsl 3JI€KTPOIBUTATELS.

N3mepenne K11/l anekTpoaBurareibHOW yCTaHOBKHU.

OnBbITHI IO UCCIIEOBAHUIO SIBJICHUS IEKTPOMAarHUTHON MHAYKIIMH: UCCIIEI0BAHNE
VU3MEHEHUH 3HAYCHUs U HAIIPABJICHUS MHAYKIMOHHOIO TOKA.

9 KIIACC

Paznen 8. Mexanuueckue siBJIeHUS

Mexannueckoe  aBWwKeHME. MarepuanbHas  Touka. Cucrema  OTCu€ra.
OTHOCUTENBHOCTh ~ MEXaHMYECKOTO  JBUXEHHUS. PaBHOMEpHOE MNPAMOJIMHEITHOE
nBr>keHue. HepaBHoMepHOe mnpsiMoiMHENHOE ABWKEHHE. CpenHsass U MTIHOBEHHAs
CKOPOCTBb TeJIa ITPU HEPABHOMEPHOM JIBUKEHHM.

Yckopenue. PaBHoyckopeHHOE mpsiMoninHeitHOe ABIkeHne. CBOOOAHOE MaieHue.
Omnbitel ['anunes.

PaBHOMepHOE nBMKEeHHME TO OKpykHOCTU. Ilepuox u wyactota oOpalieHus.
JIunenHas u yrinoBast CKOpocTU. LIeHTpoCTpEMHUTENBHOE YCKOPEHUE.

IlepBoiii 3ak0H Hprotona. Bropou 3axoH Hprorona. Tpermit 3akoH HsroroHa.
[IpyHLMN CyTIEpIIO3HUIIUU CHUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: cuiia TPEHHUSI CKOJIbXKEHHUS, CUJia
TPEHUS MMOKOS, APYTUE BUJIbI TPCHUSL.

Cuna TsDKECTU U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpPEHHE CBOOOHOTO MaICHUsI.
JBmxenune nnaner Bokpyr Connua. IlepBas kocmuueckass ckopocts. HeBecomocTh u
Neperpy3KH.
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PaBHOBecue wmarepuanbHON TOuku. AOCONMOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA € 3aKPEINIEHHON OChIO BpalieHuss. MOMEHT cuiibl. LIeHTp TskecTu.

Nmnynsc tema. M3meHeHne wummysnbca. MMiynbc cuiibl. 3aKOH COXpaHEHUS
uMIysbca. PeakTuBHOE ABUKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cuil TsKecTH, yNpyrocTu, TPEHHUSL.
CB3b sHepruu u padotsl. [loTeH1nanbHas s3HEPrys Tea, MOAHATOTO HaJl TIOBEPXHOCTHIO
3emun. lloTeHumanbHas 3Heprus cxatou npyxunel. Knnetnueckas sneprus. Teopema
0 KUHETHYECKOU 3HEpruu. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUU.

Jlemoncmpayuu

Ha6nronenne MexaHnuecKoro JBMKEHUS Tela OTHOCUTEIILHO PA3HBIX TEJ OTCUYETA.

CpaBHeHUE MyTel U TPACKTOPUI JBUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO
pPa3HbBIX TEJI OTCYETA.

N3mepeHne CKOpoCTH U YCKOPEHUS IPSIMOJIMHENHOTO ABUKEHHS.

HccnenoBanne npu3HaKOB PABHOYCKOPEHHOTO ABHKCHUS.

Ha6nronenue nBr>keHus Teiia o OKpY>KHOCTH.

HaGnronenne MexaHWYECKUX SIBIICHWW, TMPOUCXOANIMX B CHCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JIBM)KEHUM OTHOCHUTEIHHO KaOWHEeTa
bu3uKH.

3aBUCHUMOCTh YCKOPEHUS TeIa OT MACChl T€Na U IEUCTBYIOLIEH Ha HETO CHUJIBI.

HaGnronenue paBeHCTBa CHII TTPU B3aUMOJICHCTBUN TEJ.

N3meHeHue Beca Telna Mpu yCKOPEHHOM JIBUKECHUH.

Ilepenaua uMiynbca mpu B3auMOJEHCTBUU TEN.

[IpeoOpaszoBanus SHEPTUH TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHue UMITYJIbCa TPU HEYTIPYTOM B3aUMO/ICHCTBUH.

CoxpaHeHne UMITYJIbca MPU A0COTIOTHO YIPYTOM B3aUMOICHCTBUH.

Ha6nronenue peakTMBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUIECKOM SHEPTUH MPU CBOOOTHOM ITa/ICHUH.

CoxpaHeHHEe MEXaHMYECKON HSHEprud IMpU JBUKEHUHU Telaa MOoJ JACHCTBUEM
MPY>KUHBI.

Jlabopamophvie pabomwi u onvimvl

KoHcTpyupoBanue Tpakrta JiUIs pa3roHa W JaJIbHEHIIIEr0 PaBHOMEPHOTO JIBYKCHUS
IIApUKa WA TEICKKH.

OmnpeneneHue cpeaHE CKOPOCTH CKOJIBXKEHHUS Opycka WM JBHKCHHS IIIaphKa
10 HAKJIOHHOM TIOCKOCTH.

OmnpeneneHrne yCKOpEHUs Tela MPU PaAaBHOYCKOPEHHOM JABW)KEHUHU IO HAKJIOHHOM
TUTOCKOCTH.

HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHHU TPU PaBHOYCKOPEHHOM JIBFDKEHUHT
0e3 HaYaJIbHOI CKOPOCTH.

[IpoBepka THUIOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBIKCHWU 0€3 HavaabHOU
CKOPOCTH ITyTH OTHOCSITCS KaK PsiJ{ HSYETHBIX YHCETI, TO COOTBETCTBYIOIINE POMEKYTKH
BPEMEHH OJMHAKOBBHI.
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HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBXEHUS OT CHUJIbl HOPMAaJIbHOIO
JTABJICHUSI.

Onpenenenue K03pHULUEHTA TPEHUS CKOJIBKEHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenne paOOTBl CHJIBI TPEHUS MPH PABHOMEPHOM JBMKCHHM Teja
110 TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue pabOThl CUIIBI YIPYTOCTU MPHU MOABEME Ipy3a C MCIOIb30BAHUEM
HEMOJBUYKHOTO U MOJIBUKHOTO OJIOKOB.

N3yuyenune 3akoHa COXpaHEHUsI SHEPTUH.

Pa3znen 9. Mexannuyeckue Ko0JieOaHUS U BOJHBI

KonebarenbHoe paBuxeHue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: Mepuo,
4acToTa, aMIUINTyJa. MaremMaTH4eCKul W TPYXUHHBIM MasTHUKU. [IpeBpaienue
SHEPTrUH MPHU KOJIeOATETFHOM JIBUKEHUH.

3aryxatomue kojebanus. BeiHyXneHnple koneOanus. Pesonanc. Mexanndeckue
BOJIHBIL. CBOICTBa Me€XaHWYECKHX BOJH. IIpomonbHble M monepedyHsie BOJHBL. J[MHa
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHMYeCKHe BOJHBI B TBEPIOM TEIlE,
CECMUYECKHE BOJIHBI.

3Byk. I'pomkocTh 3Byka u BbicOTa ToHa. OtpaxkeHue 3Byka. MHpa3Byk u
yIIBTPa3BYK.

Llemoncmpayuu
Ha6nronenue xoe6anuii T€J 01 ASHCTBUEM CHJIIBI TSKECTH U CUJIBI YIIPYTOCTH.
Ha6nronenue xonebanuii rpy3a Ha HUTH U HA TIPYKUHE.
HaOmnronenue BeIHYXI€HHBIX KOJIEOaHUM M pe30HaHCA.
Pacnpoctpanenue npooJibHBIX U MOMEPEUHBIX BOJIH (Ha MOJIEIH).
HaOmronenune 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUM PE30HAHC.

Jlabopamopmvie pabomwi u onvimol

OmnpeneneHne 4acTOThl ¥ MeproJ1a KoJIeOaHU MaTeMaTHIeCKOro MassTHUKA.

OmnpepeneHre 4acTOThl U TIEPUOJIa KOJICOAHUH MPYKMHHOTO MasTHUKA

HccnenoBanue 3aBHCUMOCTH TIepUOJa KOJIeOaHHM MOJIBEIICHHOTO K HUTH Ipy3a
OT JUIMHBI HATH.

HccnenmoBanue 3aBUCHMOCTH Tepuoja KojieOaHWUH MPYKWHHOTO MasTHHKA
OT Macchl rpy3a.

[TpoBepka HE3aBUCUMOCTH TepHOa KojeOaHuid Tpy3a, MOABCIICHHOTO K HUTH,
OT MacchI rpy3a.

OnbITEI, JIEMOHCTPUPYIONIUE 3aBHUCHMOCTh IIEpPHOAA KOJICOAHHWHA TIPY>KHUHHOTO
MasiTHUKA OT MAcCChI TPy3a M )KECTKOCTH MPY>KUHBI.

H3mepenne yckopeHwsi CBOOOTHOTO ITaJICHHS.

Paznen 10. Di1eKTPOMATHUTHOE 1M0JIE M 3JIEKTPOMATHUTHbIE BOJIHBI
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DNEeKTpOMarHuTHOE oJIE. DNeKTpOMarHUTHbHIE BOJIHBI. CaoiicTBa
ANEKTPOMATrHUTHBIX BOJIH. IllKama 3JIEKTpOMarHUTHBIX BOJIH. Fcmosb30BaHHE
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U.

OnexTpoMarauTHas npuposa ceeta. CkopocTb cBeTa. BoaHOBbBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBoliCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BomnHoOBBIE CBOMICTBA CBETA.

Jlabopamopnvie pabomwl u onvimol
N3yuenne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IIOMOIIIBI0 MOOMITEHOTO TenedoHa.

Pa3nen 11. CBeToBBI€ ABJIEHUSA

JIyueBass monenp cera. Mcrounuku cBera. [IpsiMonmHeHOE pacrnpocTpaHEeHue
ceera. 3atmenust Comuua u Jlynel. Otpaxenue cBera. Ilnockoe 3epkano. 3akoH
OTPAKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpenomieHus cBera. [loaHoe  BHyTpeHHee
OoTpaxkeHue cBeTa. Mcrmosb30BaHME MOJHOTO BHYTPEHHETO OTPAXKEHHUS B ONTUYECKHUX
CBETOBOJIAX.

JIunza. Xox nydeit B nmuna3e. OnTudeckas cucrema poroamnmnapara, MUKPOCKOIA U
Teneckona. ['na3 kak onrtryeckas cucrema. bam3opykocTs U 1allbHO30PKOCTb.

Paznoxenue 6enoro ceera B ciektp. Onbitel HetoToHA. CrioskeHre CEKTPaTbHBIX
uBETOB. /ucnepcus ceera.

Jlemoncmpayuu
[IpsiMmonuHeHOE pacnpOCTpaHEHHUE CBETA.
OtpaxkeHue cBeTa.
[Tomy4yenue n300paxeHu B INTIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTudeckuii CBETOBO/I.
Xon nyuyei B coOuparoliei JInH3e.
XoJ Jiyueu B pacCEUBArOUIEH JIMH3E.
[Tonyuenne n300pakeHU C MOMOIIBIO JIMH3.
[TpuHnmn nectBus oroarmapara, MUKPOCKOTIA M TeJIECKOTa.
Mojenb riasa.
Paznoxenue 6emoro cBeTa B CIIEKT.
[Tonyuenue Oenoro cBeTa NMpu CI0KEHUU CBETA PA3HBIX I[BETOB.

JlabopamopHhwvie pabomul u onvimol
HccnenoBanue 3aBUCUMOCTH yIjla OTPa)KEHHSI CBETOBOTO JIy4da OT yTJIa MMAICHUS.
N3yuenne XxapakTepUCTUK N300paKEHUs MIPEAMETA B INTOCKOM 3epKalie.
Hccnenoanne 3aBUCMMOCTH yIJIa MPEJIOMIIEHUS] CBETOBOIO JIyda OT yIJia MaJcHuUs
Ha FPAHULE «BO31YX—CTEKIIO.
[Tonyuenne n300pakeHU C MOMOIIBIO COOUPAIOIICH JINH3BI.

14



Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHUITBI COOMPAIOLIEH TUH3BI.

OmnbITHI IO Pa3NOKEHUIO OEJIOT0 CBETa B CIIEKTD.

OnbITHl O BOCHPUATHIO LIBETA MPEIMETOB MPU UX HAOIIOACHUU YEepPe3 LIBETOBHIC
GUIBTPHL.

Pa3nen 12. KBanToBbIe IBJeHUA

OmnsbiTel Pezepdopna u mnanetapHas monenb aromMa. Mogenbs aroma bopa.
Hcnyckanue u norsiomeHue ceera atToMoM. KBaHTsl. JIMHeWYaThIe CIIEKTPBI.

PannoaktuBHOCTE. AJba-, 6eTa- u ramma-uznydenus. CTpoeHrue aTOMHOTO sIpa.
Hyxnonnas monens atomHoro snapa. M3oronsl. PaguoaktuBHble npespamienus. [lepuon
noJiypacnazaa aTOMHBIX SIAEp.

S nepHble peakuuu. 3aKOHBI COXPAHEHHUS 3apsII0BOI0 U MacCOBOI'O YUCEN. DHEPTHUs
CBA3U aTOMHBIX saep. CBsA3b Macchl M JHEpPruu. Peakunm cuHTe3a M JIENEHUs suep.
Hcrounuku 3neprun CoaHua v 3BE31.

Slnepnas osHepretuka. JIeMCTBUS paJMOAKTUBHBIX M3JIy4YCHUHM Ha JKHUBBIC
OpTaHU3MBl.

Llemoncmpayuu
CnexTpbl U31y4EeHUS U NOTJIOMICHUS.
CnexkTpbl pa3auvHbIX Ia30B.
CnexTtp Bogopoa.
Habmronenue tpekoB B kamepe Bubcona.
Pabora cuéTurika HOHU3UPYIOIMINX U3ITYYCHUH.
Perucrpanus usinyyeHuss npupOAHbIX MUHEPATIOB U TPOAYKTOB.

Jlabopamophvie pabomwl u onvimol

HaGmoienne CITomHbIX ¥ THHEHYAThIX CIIEKTPOB U3TYYCHHS.

HccnenoBanne TPEKOB: M3MEPEHUE SHEPTUU YaCTHUIBI IO TOPMO3HOMY IyTH
(o doTorpadusam).

N3mepenne paarrnoakTHBHOTO (OHA.

IHoBTOpPHUTEIHLHO-00001IAO I MOYJIb

[ToBTOpHTENEHO-0000MAOMNI MOAYIh TPEIHA3HAYCH 11 CHUCTEMATU3AlNHA U
00001IeHNST TPEMETHOTO COACPKAHUS M ONBITA JACSITEIBHOCTH, MPUOOPETEHHOTO
Ipy W3YYEHUH BCEro Kypca (GU3WKHA, a TakKe MJis TOATOTOBKM K OCHOBHOMY
TOCYJapCTBEHHOMY AK3aMeHY MO (GU3HKE JJIsT 00YJAFOIINXCS, BRIOPABIINX 3TOT YUCOHBIN
peaMer.

[Ipy w3ydeHWH MAHHOTO MOMYJS PEATU3YIOTCS M CUCTEMATHU3HPYIOTCS BHJIBI
JIESITEIIbHOCTH, Ha OCHOBE KOTOPBIX OOECTIeUMBAETCS MOCTIDKEHUE MPEIMETHBIX U
MeTaIpeIMETHBIX TTAHUPYEMBIX PE3YJIBTaTOB oOy4JeHwus, dbopmupyeTcs
€CTECTBEHHO-HAyYHAsi TPAaMOTHOCTb: OCBOCHHME HAyYHBIX METOJIOB WCCIICIOBAHUS
SIBJICHUU TIPUPOBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBICHATH (DU3NYECKUE SIBICHHUS,
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IIPUMEHSAS IIOJyYCHHbIC 3HAHUSA, peIlaTh 3a7a4yd, B TOM YHCIJIEC KAayeCTBEHHBIE U
DKCIEPUMEHTAIIbHBIE.

IIpyHIANHAIBHO AEATENBHOCTHBIA XapaKTep JaHHOIO Pa3/ielia PeaIn3yeTCs 3a CUET
TOT0, YTO OOYUAIOIIUECS BBIMOIHAIOT 3a/1aHUs, B KOTOPBIX UM MpejIaraercs:

Ha OCHOBE IOJyYEHHBIX 3HAHUM PACIIO3HABATh U HAYYHO OOBSCHATH (PU3NUYECKUE
SBJICHHSI B OKPY>KarOLIEH IPUPOJIE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHbBIE METO/IbI UCCIIEN0BAHUS (PU3NYECKUX SBJICHUI, B TOM YHCIIE
JUISl IPOBEPKHU TUIIOTE3 U MOJIYYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh Hay4YHbIE OCHOBBI HauOojiee BaXKHBIX JIOCTHXKEHUH COBpPEMEHHBIX
TE€XHOJIOTHM, HAIpUMEpP, IPAKTUYECKOIO HCIIOJB30BAaHUSA PA3IMYHBIX HCTOYHHMKOB
DHEPIMM Ha OCHOBE 3aKOHA MNPEBPAIICHUS W COXPAHEHHsI BCEX W3BECTHBIX BHJIOB
DHEPIHUU.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3MKu Ha ypOBHE OCHOBHOTO 0OOIIero oOpa3oBaHUs HaIPaBJICHO
Ha JOCTIXKCHUE IJMYHOCTHBIX, METANPEIMETHBIX W TPEIAMETHBIX 00pa30BaTEIbHBIX
PE3yJIBTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare m3ydeHus (U3MKH HAa ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHMS
y obyyarorierocs 0yyT copMHUPOBAHBI CIAEAYIOMINE TUIHOCTHBIC PE3YIHTAThl B YACTH:

1) IaTPHOTHUYECKOT0 BOCIIUTAHMSA

IIPOSIBJICHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(bu3NYECKON HAYKH;

[IEHHOCTHOE OTHOIIEHHE K JTOCTHXKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

2) rpasKIaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

TOTOBHOCTh K AaKTHBHOMY Y4YacTHIO B OOCYXXJIEHUU OOIECTBEHHO-3HAUYMMBIX
U OTUYECKUX TMPOOJIeM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JOCTIKEHUN
bus3uKy;

OCO3HaHHUE BAXKHOCTU MOPATbHO-3TUYECKUX MPUHIIMIIOB B ACSITEIIbBHOCTH YUYEHOTO;

3)3CcTeTH4eCKOro BOCIIMTAHHUSA:
BOCIIPHATHE OCTETHYCCKUX KadecTB (U3MYECKON Haykh: € TapMOHHYHOTO
MIOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUIHOCTH;

4) IEHHOCTH HAYYHOT0 MO3HAHHUSA:

OCO3HaHUE LIEHHOCTH (PU3MYECKON HayKM KaK MOIIHOIO MHCTPYMEHTa IO3HaHMs
MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOMIEH KYJIBTYPBI;

pa3BUTHE HAy4yHOH JI0003HATEIBHOCTH, HWHTEpeca K HUCCIEI0BATENbCKON
NEATEIIbHOCTH;

5) popMupoBaHus KyJIbTYPBbI 310POBbS M 3MOLMOHAJIBHOIO 0JIATONIOJIYYHS:
OCO3HaHWE IIEHHOCTH  Oe3omacHOro o0Opa3a JKM3HM B  COBPEMEHHOM
TEXHOJIOTMUECKOM MHUpE, BaXXHOCTU MpaBuUil 0€30MacHOr0 MOBEACHHUS Ha TPAHCIOPTE,
Ha JIOPOTax, C AIEKTPUUECKUM U TEIUIOBBIM 00OPYI0BAaHHEM B JJOMAIITHUX YCIOBHSIX;
c()OPMUPOBAHHOCTh HaBbIKa Pe(IIEKCUU, IPU3HAHUE CBOETO IIpaBa Ha OLIMOKY U
TAKOI'0 XK€ IpaBa y APyIroro 4YeJIOBeKa,;

6) Tpya0oBOIro BoCIUTAHMS:

aKTUBHOE YyYacTHE€ B pCIICHWU MPAKTHYEeCKHX 3amad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON OpraHW3alui, TOopoja, Kpas) TEXHOJOTHYECKOH W COIUATbHON
HAIPaBJICHHOCTH, TPEOYIOMINX B TOM YUCIIE U (PU3NUECKUX 3HAHUIA,

MHTEPEC K MPAKTUIECKOMY U3yUEHUIO TPOPECCHil, CBI3aHHBIX C (PU3UKO;
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7) 3K0OJIOrH4€eCKOro BOCIIUTAHHUS :

OpUEHTAIMs Ha MPUMEHEeHHE (PU3MYECKUX 3HAHUU I pelIeHus 3aaad B o0JlacTu
OKpY’Karollel cpeibl, IIIaHUPOBAHUS IMTOCTYIKOB U OILICHKHU WX BO3MOXKHBIX MOCIIEICTBUM
JUISL OKPY>KalOIEeH Cpeibl;

OCO3HaHME TJIOOATBHOTO XapaKTepa SKOJOTUIECKUX MPOOIIEM U TyTeH UX PEIICHNUS,

8) aganTanuu K U3MEHSIOUUMCS YCJIOBUAM COLMAIBLHOM M PUPOAHOM CpeAbI:

MOTPEOHOCTh BO B3aMMOJICHCTBHH TPW BBITTOJIHEHUH WCCIICIOBAHUN W MPOCKTOB
(bU3MYeCcKOi HAPaBIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JPYTHX;

NOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTU YE€PE3 MPAKTHUUECKYIO AEATEIbHOCTD;

noTpeOHOCTh B OPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YKCiie GOPMYIUPOBATH UIEH,
MOHSTHS, TUIIOTE3bI O QPU3UUECKUX 00BEKTaX U SIBICHUSX;

OCO3HaHUE JAePUIMTOB COOCTBEHHBIX 3HAHUW W KOMIIETEHTHOCTEH B 00JacTH
buzukwy;

MJJAHUPOBAHKME CBOETO PA3BUTHS B TMPHUOOPETCHHHM HOBBIX (DU3MUECKUX 3HAHWIA,

CTPEMJICHHE aHATM3UPOBATh U BBISBIISTH B3AMMOCBSI3H MPUPOJIBI, 00IIIECTBA 1
HYKOHOMUKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3NYECKUX 3HAHUM;

OIIEHKA CBOMX JICMCTBUI C YUYETOM BJIUSHHUS HA OKPYKAIOLLYIO CPEAY, BOZMOKHBIX
TJI00ATBHBIX TIOCTIEACTBUH.

METAINIPEJMETHBIE PE3YJIBTATHI

B pesyibrare ocBOCHHS MpOTpamMMbl 1O (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y  oOyuwatomierocss Oyayr  chOpMHUpOBAHBI  METallpeIMETHBIC
pe3yJbTaThl, BKJIIOYAIONIME IIO3HABATEIbHBIC YHHBEpPCAIbHBIC YYeOHbBIE ICWCTBUS,
KOMMYHHKATHBHBIC YHUBEPCAIbHBIC yueOHbIC IEHCTBHS, PETYIIATUBHBIE YHUBEPCATbHBIC
ydeOHbIE TeUCTBUS.

Ilo3HaBaTeibHbIe YHUBEpPCAJbHbIE Y4eOHbIe JelCTBUS
Ba3oBble Jornuyeckue aeicTBUSA:

BBISBIISITh U XapaKTEPH30BATh CYIIECTBEHHbIC MPU3HAKH OOBEKTOB (SIBIICHHIA);

YCTaHaBIIMBATh CYIIECTBEHHBIN NMPU3HAK KIACCU(PUKALNU, OCHOBAHUS
TUTs1 000OIIIEHUST M CPABHECHHS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B pacCCMaTpUBaEMbIX (DaKkTax, JaHHBIX
Y HaOMIOJICHUSIX, OTHOCSAIIMXCS K (PU3UUECKUM SIBICHUSM;

BBISBIISITh IPUYUHHO-CIICICTBEHHBIE CBS3H MPU U3YUYEHUHU (DU3UUYECKUX SIBICHUH U
IPOIIECCOB, JeNaTh BBIBOJABI C HCIHOJB30BAHUEM JEAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKIIIOYeHUH, BBIABUTATh TUIIOTE3bI O B3AUMOCBS35X (PU3MUYECKUX BEJIINYHH;

CaMOCTOSITENIbHO BBIOMpATh Crmoco0 peuieHus ydeOHoM (u3nueckor 3amadu
(cpaBHEHUE HECKOJBKUX BAPUAHTOB peIlIeHUs, BBIOOp Harboee MOaXOISIIEro ¢ YYETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPHUEB).
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ba3oBble ucciaenoBare/ibCKue JeHCTBUSA:

UCTIONB30BaTh BOMPOCHl KaK HCCIEAOBATEIbCKUH HWHCTPYMEHT IO3HAHUS;

MPOBOJIUTH TIO CAaMOCTOSATEIHLHO COCTABICHHOMY IUIAHY OIIBIT, HECJIOKHBIN
bU3MYEeCKUil OKCIEPUMEHT, HEOOJbIIoe HWCCIAeAOBaHNEe (PU3NYECKOTO  SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTH U JJOCTOBEPHOCTH MH(POPMAIIUIO, TIOTYICHHYIO B X0J1€
WCCJICIOBAHMSI UM SKCTIEPUMEHTA,

caMoCTOSTeNNbHO (popMysHpoBaTh OO0OOIIEHWS W BBIBOJABI 10 pe3yJbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IIPOTHO3UPOBATh BO3MOXHOE JajbHEWIIee pa3BUTHE (PU3NYECKUX MPOIIECCOB,
a TaKXe BBIJIBUTaTh MPEINOJIOKEHUS 00 WX pPa3BUTHH B HOBBIX YCIOBHUSIX W
KOHTEKCTaXx.

Pabora c undpopmanmeii:

OPUMEHSTh pa3lMYHble METOJbl, HMHCTPYMEHTBI M 3alpoChl TpPU  TOUCKE
U 0TOOpe MHPOpPMAIUU UM JAHHBIX C YYETOM MPEANIOKEHHOW yuyeOHON (u3mueckon
3a]a4H;

aHaM3UpPOBaTh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETHPOBATH  MH(POPMALIUIO
Pa3IMYHbIX BUAOB U (POPM MpeaCTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIbHYIO (popMy IpeacTaBieHust HHPOPMALUU U
WIIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXEMaMH, JuarpaMMaMi, HHOM
rpauKoi U MX KOMOWHAITUSMH.

KomMMmyHUKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe JeCTBUS:

B XO0A€ OOCYXIEHHsI y4yeOHOTrO MaTepuaya, pe3yjabTaToB J1abOpaTOpPHBIX padoT
U TMPOCKTOB 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOH TEeMbl M BBICKA3bIBATh
WJICH, HAICJICHHBIC Ha pCEUICHHE 3aJaud W TOJJCpKaHHE OJ1aroesaTeIbHOCTH
OOIIIEHH;

COIOCTABJISITh CBOM CYXJCHHUS C CYXJACHUSAMH JAPYTrUX YYaCTHHKOB JIHAJIOTa,
O0OHapyXUBATh Pa3ININE U CXOJCTBO TO3UIIHIA;

BBIP2)KaTh CBOKO TOYKY 3PCHHS B YCTHBIX U TUCHMCHHBIX TEKCTaX;

nyOJMYHO TMPEACTaBIATh PE3YJIBTAThl  BBIIOJHEHHOTO (U3MYECKOTO OIbITa
(9KCIIepUMEHTA, UCCIICOBAHUS, IPOCKTA).

MIOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA KOMAHHOW U WHAMBHYaIbHON PabOThI
NPY PEUICHUN KOHKPETHOM (DU3HYECKON TIPOOIICMBI;

NPUHUMATH IIEJId COBMECTHOW NEATEIHHOCTH, OPTaHW30BBIBATH JICHCTBUS IO ©&
JOCTHIKCHHIO: PACIIPEICIATh POJIM, OOCYXKIaTh MPOIECCHl W Pe3yJbTaThl COBMECTHOMN
paboThI, 00001aTF MHEHUS HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO 9acTh PabOTHI, TOCTHras KAYECTBEHHOT'O pe3yJIbTaTa Mo CBOEMY
HAIPABJICHUIO U KOOPJAHHUPYS CBOM JCUCTBHS C IPYTUMHU WICHAMHU KOMaHIbI;

OLICHUBATh KAa4yeCTBO CBOEr0 BKJaJa B OOMUH MPOAYKT 1O KPUTEPHSIM,
CaMOCTOSATENIBHO C(HOPMYTMPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBUS.
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PeryasiTuBHbIe YHHMBEpPCAJIbHbIE Y4eOHbIEe NeliCTBUS
Camoopranusanus:

BBISIBIISITh NPOOJIEMbl B KU3HEHHBIX M Y4EOHBIX CHUTyalUsX, TpeOyroUmx
TUTsI peteHust (PU3nIecKrux 3HAHUM;

OPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAAX MPUHITHUS PEHIeHU (MHANBUIYaIbHOE,
NPUHATHUE PEILLICHUS B TPYIIE, MIPUHATUE PELICHUN TPYIIOi);

CaMOCTOSITEIILHO COCTABJISITh QJITOPUTM peIieHUsT (PU3NYECKON 3a1auu WM TUTaHa
UCCJICNOBaHMUS C YYETOM HMMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTUPOBATH MpeJiaraeMble BapUaHThl PEIICHHUI;

Jie1aTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTPOJIb, SMOLMOHANbHBIN HHTEJIEKT:

JaBaTh AICKBATHYIO OLICHKY CUTyalMU U IIpeJIarath ILUIaH €€ U3MEHEHNS,

OOBSCHATh NMPUUYMHBI JTOCTHXKEHUS (HEJOCTUKEHMS) PE3y/bTaTOB JIEATEIbHOCTH,
JaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh (B TOM YHCIIE€ B XOJ BBIINOJHEHUS
($uU3MYECKOTO HCCIAENOBaHUS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHUBILIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA L[N U YCIOBUIM.

CTaBUTb ce0s Ha MECTO JpPYroro 4ejoBeKa B XOJ€ CHOopa WIM JUCKYCCHU
Ha Hay4YHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUSI U JIOTUKY APYIOro.

IpU3HaBaTh CBOE MPaBO Ha OWMIMOKY MPU pElICHUH (U3NYECKUX 3aJad WId
B YTBEPKJICHUAX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenus B 7 Kjacce TpeIMETHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH y 00YJAIONITUXCS YMEHUM:

WCIIONIh30BaTh TOHATUSA: (U3MUECKHE W XUMHUYECKHE SBJICHHS, HAOIIOICHHE,
OKCIIEPUMEHT, MOJIeTh, TUTIOTE3a, CAUHUIIBI (PU3MUYECKUX BEITUYHH, aTOM, MOJIEKYJa,
arperaTHble COCTOSHUSI BemiecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHUYECKOE
JIBIDKEHHWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSIMOJUHEHHOE),  TPACKTOpHS,
paBHOJEHCTBYyIOIIAs Cuil, jAedopMmarus (ympyras, TIUIACTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCY/IBI;

paznuuath sBIeHUS (auddy3us, TEIUIOBOE JBIDKEHHUE YaCTHI[ BEIISCTBA,
paBHOMEPHOE ABUKEHUE, HEPABHOMEPHOE JBWKEHUE, WHEPIIUS, B3aUMOJICHCTBHAE TEI,
paBHOBecHe TBEPIBIX TEN C 3aKPEIUIEHHON OChIO BpallleHWs, Mepenada JTaBJICHUS
TBEPABIMU TEJIaMH, JKUIKOCTSIMH W razaMu, aTMOCGEepHOE NaBJCHHE, TUIaBaHUE TeT,
MPEBPAIICHUS] MEXaHUYECKOW IHEPTrUU) 1O OMUCAHUIO WX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIINX TaHHOE (PU3HUECKOE SIBICHHUE;

pacro3HaBaTh MPOSBICHUE HM3YYEHHBIX (PU3NYECKUX SBICHUH B OKPYXaroleMm
MUpE, B TOM Ynciie (GU3NIECKUE SBJICHUS B IPUPOJIC: IPUMEPHI ABUKEHUS C Pa3TMIHBIMU
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CKOpPOCTSIMM B JKMBOW M HEXWBOW NPUPOAE, ACHUCTBHE CUIIBI TPEHUS B NPUPOAE U
TEXHHUKE, BIMSHUE aTMOC(EPHOrO NaBIECHMsI Ha JKUBOM OpraHu3M, IJaBaHUE pbIO,
pplUaru B TEJE YEJIOBEKa, IPU TOM IEPEBOAUTH MPAKTUYECKYIO 33Jauy B y4yeOHYIO,
BBIJIETISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3MUECKUX SIBJICHU;

ONUCHIBATh HW3YYEHHbIE CBOMCTBA Te€l U (U3MUYECKHUE SBIICHUS, HCIOJb3YS
¢uznyeckue BenMUMHbI (Macca, 00bEM, TUIOTHOCTh BEIECTBA, BPEMS, IMyTh, CKOPOCTH,
CpeIHsisi CKOPOCTh, CHJIa YIIPYTOCTH, CUJa TSXKECTH, BEC Teja, Cujla TPEHUS, TaBlICHUE
(TBépHoro Tema, KHUAKOCTH, ra3a), BBITAJIKMBAIONIAs CHUJAa, MEXaHWYecKkas padoTa,
MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KO3(QQUIMEHT TOJE3HOTO JEHCTBUS
MEXAHU3MOB, KMHETHYECKas W MOTEHLHUaJIbHAs 3HEPIus), NpU ONUCAHUM MPABHIBHO
TPaKTOBAaTh (PU3UUECKUN CMBICI UCHOIB3YEMBIX BEIMUYMH, UX 0003HAUYCHUS U €IUHHIIBI
¢u3nyecKuX BETWYHMH, HAXOAWTHh (HOPMYIbI, CBS3bIBAIOLIME MTAaHHYIO (DU3UUECKYIO
BEJIMYMHY C JPYIMMHM BEIMYMHAMH, CTPOUTh TIpapUKu H3YUYEHHBIX 3aBUCHUMOCTEM
(bU3UYEeCKUX BETUYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MUECKHUE SBJICHHS W MPOIECCHI, HCIOJIb3Ys
NpaBWia CIOXKEHUs CUil (BIOJb OJIHOW mpsMoii), 3akoH ['yka, 3axon Ilackans, 3akoH
ApxuMena, mpaBuIo paBHOBECHS pbluara (0J10Ka), «30J0TO€ IPABUIIO» MEXAHUKH, 3aKOH
COXPAaHEHUS MEXaHUYECKOM HSHEpPrHM, MpPH 3TOM JaBaTh CJIOBECHYIO (HOPMYIMPOBKY
3aKOHA M 3aIMCBIBATh €r0 MaTEMaTHUECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA TE€l, B TOM 4YHCIE U
B KOHTEKCTE CHUTyalluii MPAKTHUKO-OPUEHTUPOBAHHOTO  XapaKTepa:  BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBA3M, CTPOUTh OOBACHEHME U3 1—2 JOrMYECKHUX IIaroB
¢ onopoi Ha 1—2 U3yYeHHBIX CBOMCTBA (PU3MUECKUX SABJICHUH, (PU3UUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemars pacu€THele 3ahaud B 1-2 neiCTBUS, UCHOJb3Ys 3aKOHbI U (OPMYIIBI,
CBSI3BIBAOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAINM3a YCJIOBUSA 33/]a4H 3alHUChIBAThH
KpaTKOE YCIIOBUE, MOJACTaBIATh (PU3UUYECKHE BETUYMHBI B (DOPMYJIBI M MPOBOAMTH
pacuéThl, HAXOUTh CIIPABOYHbIE JaHHbIE, HEOOXOAUMBIE [T PELICHHS 33]1a4, OLICHUBATh
PEATMCTUYHOCTD MOJYYSHHON (PU3HUECKON BEIMUUHBL

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXKHO PEHIUTh MPHU MOMOIIU (U3NYECKUX
METOJOB, B ONHUCAaHUM HCCJIEIOBAHUS BBLICIATh IPOBEPAEMOE MPEATOTIOKEHUE
(runoresy), pa3nIuvaTh U HHTEPIPETUPOBATH MOTYyUEHHBIN pe3yIbTaT, HAXOAUTH OITHOKH
B XOJI€ OIBITA, /I€JaTh BBIBOBI IO €r0 Pe3yJIbTaTaM;

MPOBOAMUTDH OIBITHI MO HAOTIOACHHUIO (DPU3MUYECKUX SBICHUM WM (PU3NUECKUX
CBOICTB Tem: (OPMYJIUPOBATH MPOBEPAEMBIE MPEATIONOKEHHS, COOUpPaTh YCTAaHOBKY
U3 IPEJJI0KEHHOT0 000PYA0BAHHUS, 3AIIUCHIBATh XO/1 ONbITA U (POPMYIMPOBATH BBIBOJBL;

BBITIOJHATH MPSAMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHH, MacChl Teia, 00bEMa, CUJIbI
U TEMIEPaTypbl C UCHOIB30BAHUEM AHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aMUCHIBATH
NOKa3aHus NprOOPOB ¢ yUETOM 3a/1aHHOM a0COJIFOTHOM MOTPEIIHOCTH U3MEPEHUN;

IPOBOJIUTH UCCIIE0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BETMYHUHBI OT IPYrou
C HUCITI0JIb30BAHUEM NIPSAMBIX U3MEPEHUM (3aBUCUMOCTH IIyTH PABHOMEPHO JBUKYLIETOCS
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TeNa OT BPEMEHHU JIBMKEHHS TeNa, CUJIbl TPEHUS CKOJBKEHHSA OT Beca Tella, KauecTBa
00paOOTKM TOBEPXHOCTEH TEI M HE3aBUCUMOCTH CWJIBI TPEHUS OT IUJIOLAaU
CONPUKOCHOBEHHUS TE€J, CUJIbl YIPYIOCTH OT YUIMHEHUS IPYXKUHBI, BBITAIKUBAIOLIECH
CHJIBI OT O00bEMa MOTPY:KEHHOM dYacTW Teda M OT IUJIOTHOCTH JKUIKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH TEJIa, OT INIyOHHBI, HA KOTOPYIO IOIPY>KEHO TEJIO, YCIOBUM
IUTaBaHMSI TEJl, YCIOBUM paBHOBECHs pbluara M OJOKOB, y4acTBOBaTh B IUIAHMPOBAHHUU
y4eOHOTO HCCIIEJIOBaHMS, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEpPEHUs, CIeays
OPEUIOKEHHOMY IUIaHY, (UKCUpPOBaTh pE3yJbTaThl IMOJYYEHHOW 3aBUCUMOCTH
bu3nyeCKuX BEIUYUH B BUJE MPEIOKEHHBIX Ta0nMMll W TpaduKOB, AENaTh BBIBOIBI
10 pe3yJibTaTaM UCCIIEA0BaHNUS;

IPOBOJNUTHh KOCBEHHbIE M3MEPEHMs (PU3MUYECKUX BEIMYMH (IUIOTHOCTH BEILECTBA
KUAKOCTU U TBEPAOrO Teja, CHJIA TPEHUS CKOJBXKEHHs, JaBJIEHUE BO3/yXa,
BBITAJIKMBAIOLIAS CUJIa, ICUCTBYIOIIAS HA MOTPYKEHHOE B KUAKOCTD TENO, KOAP(HULIUEHT
IIOJIE3HOTO JEHCTBUS IPOCTBIX MEXAHU3MOB), CIIEAYS MPEAJIOKEHHON UHCTPYKIMU: TIPU
BBIMIOJTHEHUH HM3MEPEHUN coOUpaTh HIKCHEPUMEHTAJIbHYIO YCTAHOBKY M BBIYUCIATH
3HAYCHHUE UCKOMOM BEJIUYUHEI;

coOnroaTh MpaBuja TEXHUKM O€30MacHOCTH Inpu paboTe ¢ 1a00paTOpHBIM
obopynoBaHuEM;

YKa3bIBaTh MPUHIUIBI JACUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AUHAMOMETpP, COOOLIAIONIMECS COCYAbl, 0apOMETp, pblyar, MOABHKHBIN U
HETOIBWKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB € ONOpPOMl HAa WX onucaHus (B TOM YHCIE: MOALIMIIHUKH, YCTPOMCTBO
BOJIONIPOBO/IA, THJIPABIMYECKUN Npecc, MaHOMETpP, BBICOTOMEp, IOPIIHEBOM Hacoc,
apeoMeTp), WCIOJb3ysl 3HAHHWS O CBOWCTBAX (DU3WYECKUX SBICHUU W HEOOXOIUMBIE
(u3nyecKue 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOIUTH MPUMEPHI (HAXOAUTh WH(GOPMAILMIO O MTpHUMEpax) MNPaKTUYECKOTO
UCIONB30BaHUsl (PU3MYECKUX 3HAHWM B TOBCEAHEBHOM KU3HU [JIsI OOECHedeHus
Oe3omacHOCTH IpU OOpalleHHMH ¢ NpubopaMu M TEXHUYECKMMH YCTPOMCTBAMH,
COXpaHEHUS 370POBbs U COOJIIOICHUS] HOPM IKOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIeH
cpene;

OCYILECTBIISAT OTOOP MCTOYHUKOB MH(popMauuu B VHTepHETE B COOTBETCTBUU
C 33JIaHHBIM TIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOIINXCS 3HAHUH U ITyTEM CpaBHEHUS
Pa3IMYHBIX HUCTOYHUKOB BBIIEIATh MH(POPMALMIO, KOTOpas SIBISETCS MPOTUBOPEYMBOM
WJTH MOXKET OBITh HEJIOCTOBEPHOM;

UCIIOJb30BaTh IPU  BBIINOJHEHUM Y4YEOHBIX 3aJaHuil HAyYHO-TOIYJISPHYIO
auTepaTypy (U3MUECKOrO COAEpXaHUs, CIPaBOYHbIE MaTepuaibl, PECYpChl CETH
WUutepuer, Bnaaerb mnpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus
MH(pOpPMAaIMU U3 OJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCHBMEHHBIE M YCTHBIE COOOILEHUS HA OCHOBE
2-3 UCTOYHHKOB HHPOPMAIH (PUZNYECKOTO COACPKAHUS, B TOM YUCIE MyOIUIHO

22



JieNaTh KpaTKue COOOIEHUsT O pe3ylibTaTaX MPOEKTOB WM YYEOHBIX HCCIEeTOBaHUM,
IpU 3TOM TPaMOTHO HCHOJB30BaTh M3YUYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’K/IATh BBICTYIUIEHUE NIPE3CHTALIUEN;

IIPU BBITIOJTHEHUH YY€OHBIX MPOEKTOB U UCCIIEIOBAHUMN pacpeeNsaTh 00I3aHHOCTH
B IPYyIIIE€ B COOTBETCTBUM C IOCTABJICHHBIMHU 3a/1a49aMH, CJICIUTD 3a BBIIIOJIHEHNEM ILIaHA
JNEUCTBUM, Aa/IeKBaTHO OLEHUBATh COOCTBEHHBIM BKJAJ B JAESITENBHOCTb TIPYIIbI,
BBICTpanBaTh KOMMYHHUKAaTHBHOE B3aUMOICUCTBUE, YUUTHIBAs MHEHUE OKPYKAIOIIUX.

K kxoHiy oOyueHuss B 8 kjiacce npeiMeTHblE pe3ysbTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpa)kaTh C(OPMUPOBAHHOCTh y OOYUaIOIIUXCSl YMEHUM:

VICIIOJIB30BaTh NOHATHUSA: MAacca U pa3MepPbl MOJIEKYJI, TEILUIOBOE ABUKEHUE aTOMOB U

MOJIEKYJI, arperaTHble COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKIE U aMOp(HBIE Tela,
HACBIIEHHBIM M HEHACBIIIEHHBIN I1ap, BIAXKHOCTHh BO3yXa, TEMIEPATypa, BHYTPEHHSIA
DHEPIus, TEIUIOBOM JIBUIaTENb, DJIEMEHTAPHBIN JIEKTPUYECKUN 3apsAll, DJIEKTPUYECKOE
110JI€, TPOBOJHUKH U TUAIEKTPUKHU, TOCTOSHHBIN JIEKTPUUECKHUI TOK, MATHUTHOE MOJIE;

paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CKATHE, TEIIONepeaaya, TEII0BOE
paBHOBECHE, CMA4YMBAaHWE, KalWJLIAPHBIE SBJICHUSA, WCIIAPEHHUE, KOHACHCALWS,
IIJIABJICHHUE, KpUCTAIIN3aLUs (oTBEpAEBaHUE), KUIIEHUE, TeIIonepeaayda
(TemIonpOBOJHOCTb, KOHBEKIIMS, U3ITyUYECHUE), ANEKTPU3aLUs Tell, B3aUMOACICTBUE
3apsiOB, AEMCTBHS IEKTPUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aUMOJECUCTBUE
MAarHATOB, JEHUCTBUE MAarHUTHOTO IIOJISI HA IPOBOAHUK C TOKOM, 3JIEKTPOMArHWTHAs
WHAYKUUSA) 10 ONHCAHMI0 HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPHUPYIOMIMNX TaHHOE (PU3MUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIECHUE H3YUYCHHBIX (DU3MUECKHX SBJICHUNA B OKPYKAIOIIEM
MHUpPE, B TOM 4YHciie (U3MUECKUE SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHE U
KaWUISIPHbIE SBJICHHUS B NPHUPOJAE, KpUCTAUIBI B Mpupoae, usnydeHue CoiHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHME POCHI, TyMaHa, HHEs, CHera,
3IIEKTPUYECKHE SBJICHUS B aTMOc(]epe, AEKTPUIECTBO KUBBIX OPraHU3MOB, MAaTHUTHOE
noJsie 3emid, apeid Moa0CoB, POIb MATHUTHOTO TOJIS [ AKU3HU Ha 3emiie, MOJISIPHOE
CUSHUE, TpPU OSTOM TMEPEBOAUTH MPAKTUYECKYI0 3aJadyy B YyueOHYIO, BBIICIATDH
CYIIIECTBEHHBIC CBOMCTBA (TTPU3HAKH) (PU3NUECKUX SBICHUN;

OMUCHIBATh HU3YYCHHBIE CBOMCTBAa Tel W (PU3MYECKHE SBJICHHS, HCIONb3YS
¢usznyeckue BETUYMHBI (TeMmIepaTypa, BHYTPEHHSSI SHEPrus, KOJUYECTBO TEIUIOTHI,
yAelbHas TENJIOEMKOCTh BEIECTBA, YAEIbHAS TEIJIOTA IJIABJICHUS, yAEJIbHASA TEIUIOTA
napooOpa3oBaHUs, yJelbHas TEIJIOTa CrOpaHUs TOIUIMBA, KOA((UIMEHT MOJIE3HOTO
JNEUCTBUS TEIUIOBOW MAILMHBI, OTHOCUTEIBHAS BIIAJKHOCTH BO3/YyXa, JJIEKTPUYECKUU
3apsiz, CWJIAa TOKA, JIEKTPUYECKOE HANPSKEHUE, CONPOTUBIIEHUE ITPOBOAHUKA, YAEIBHOE
COTMPOTHUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH ANEKTPUUYECKOTO TOKA), MIPH OMHCAHUU
IPAaBUJIBHO TPAKTOBAaTh (DU3MUECKUNA CMBICT HCIIOJIb3YEMbIX BEIMYUH, 0003HAYCHUS U
eIMHULBI (U3MYECKUX BEJIWYUH, HAXOAUTHh (OPMYJIbI, CBSA3BIBAIOIINE JIaHHYIO
(U3NYECKYI0 BEIMYMHY C JAPYTUMHU BEIWYHMHAMH, CTPOUTH TpaduKd H3yUYEHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUUNH;
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XapaKTepU30BaTh CBOMCTBA TeJ, (hU3MUECKHUE SBICHHS W MPOIECCHI, HCIOJIb3Ys
OCHOBHBIE€ TOJIOKEHUSI MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOEHUSI BEIECTBa,
MPUHIUI CYNEPIIO3UINH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa s ywyacTka nenu, 3akoH JDxoyns—JleHna, 3aKOH COXpaHEHHS! SHEPIHH,
IIPY 3TOM J]aBaTh CIIOBECHYIO (POPMYIIUPOBKY 3aKOHA U 3aITUCHIBATH €70 MATEMATUYECKOE

BBIPAKEHHE;
OOBACHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyallUil  NpPaKkTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BbIABIATh  IPHUYHUHHO-

CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBACHEHUE U3 1—2 JIOrMYECKUX I1aroB ¢ Onopoil Ha 1-2
U3YYEHHBIX  CBOMCTBA  (DU3MYECKUX  SIBICHUH, (PU3NYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEN;

pemarbs pacu€THble 3aJauud B 2—3 JEHCTBUS, MCHOJb3Ys 3aKOHbI M (OPMYIIBI,
CBSI3BIBAOIIME (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCJIOBUA 33/Ja4H 3aMHUChIBAThH
KpaTKO€ YCJIOBME, BBISABIATh HEAOCTATOK JAHHBIX JUIsl PEUICHMs 3aJadd, BbIOMpATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JJIs €€ PelIeHUs], IPOBOJUTH PACUEThl U CPABHUBATD
MOJy4YE€HHOE 3HaUYEHUE (PU3NUECKON BETUUMHBI C U3BECTHBIMU JAHHBIMU;

pacrno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU (PU3NYECKUX
METOJOB,  HCIOJb3ys  ONWCAHWE  MCCICAOBAaHMs,  BBIACHATH  MPOBEPSIEMOE
IIPEAINOJIOKEHNAE, OLICHUBATh IIPaBUIIBHOCTh IIOPSAAKAa IIPOBEACHMS MCCIEIOBAHUSA,
JIENaTh BBIBOJBI,

MPOBOAMUTH OIBITHl MO HAOMIOACHUIO (DU3MYECKUX SABICHUN WIM (PU3NUECKUX
CBOICTB TeJ (KanWUISIPHBIE SIBICHUS, 3aBUCUMOCTb JIaBJICHUS BO3/1yXa OT €ro 00béMa,
TEMIIEPATYPBI, CKOPOCTH ITPOLIECCA OCTBIBAHUS U HAIPEBAHMUSI IPU U3JIYYEHUN OT LIBETA
u3nyvarouiel  (moryomaromiel)  MOBEPXHOCTH,  CKOPOCTb  WCIAPEHMS]  BOJABI
OT TEMIEpPATypbl XUIAKOCTH M IUIOAAU €€ TMOBEPXHOCTH, DJIEKTpU3ALMs Tel U
B3aMMOJICHCTBUE DJIEKTPUUYECKUX 3apsi0B, B3aMMOJCHCTBUE IIOCTOSHHBIX MAarHWUTOB,
BU3YyaJIM3allsl MarHUTHBIX IOJIEH IIOCTOSHHBIX MarHUTOB, JEHCTBUS MATHUTHOTO IOJIS
Ha DIPOBOJHUK C TOKOM, CBOMCTBA DJJIEKTPOMArHMWTa, CBOWMCTBA 3JIEKTPOJBUIATEII
MOCTOSIHHOTO TOKa): (OpMYyIUPOBATh MPOBEPSIEMbIE MPEANONIOKEHHUS, COOHPATh
YCTaHOBKY U3 MIPEAJI0KEHHOT0 000py10BaHUs, OIIMCHIBATh XOJ1 OIbITa U POPMYIUPOBATH
BBIBOJIBL;

BBINIOJIHATH IIPSIMBIE HW3MEPEHUs TEMIIEPATypbl, OTHOCUTEIBHOW BIIAYKHOCTH
BO3/lyXa, CUJbl TOKA, HANpPSKEHUS C HCIOJIb30BAHMEM aHAJIOTOBBIX NIPHUOOpPOB HU
JaTYNKOB (PU3NYECKUX BEJIMYMH, CPABHUBATh pE3YJbTaThl H3MEPEHUN C YUYETOM
3a1aHHOM a0COJIFOTHOM MOTPEIIHOCTH;

MPOBOAMTH HCCIEAOBAHNE 3aBUCUMOCTU OAHON (PU3NUECKON BETMYMHBI OT APYTOit
C HCMOJb30BAHUEM MPSAMBIX U3MEPEHHUH (3aBUCHUMOCTH COINPOTHUBIICHHS IPOBOJHUKA
OT €r0 JJIMHBI, TUIOIIAN ITOIIEPEYHOTO CEUYECHHS U YAEIBHOIO COPOTUBIIEHUS BEIIECTBA
IIPOBOJHUKA, CUJIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAPSKEHUS HA IPOBOJIHUKE,
UCCJIEIOBAHUE IIOCJIEA0BATEIBHOIO W MApaJUIEIbHOIO COECIUHEHUN IPOBOJIHUKOB):
IUTAHUPOBATh KCCJIEI0OBAaHUE, COOMPATh YCTAHOBKY W BBIMOJHATH MU3MEPEHUS, CIETYS
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IpeIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3yJbTaThl MOJYYEHHONW 3aBUCUMOCTH B BUJIE
TabuIl U rpauKOB, I€1aTh BBIBOJIBI O PE3yJIbTaTaM MCCIIEOBAHUS;

MPOBOANTH KOCBEHHBIE U3MEPEHHS (PU3NUECKHUX BEIUYUH (yIeTIbHAas TeI0EMKOCTh
BEIECTBA, COMPOTUBJICHUE MPOBOJAHKMKA, pabOTa U MOIIHOCTh DJIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh U3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTaHOBKY, CIEIys
NPEII0KEHHOW MHCTPYKIMU, U BBIYUCIISATH 3HAUEHHUE BEJINYUHBI,

coONI0IaTh MpaBWJIa TEXHUKU O€30MacHOCTH IMpu padbore ¢ 1abopaTopHBIM
obopynoBaHuEM;

XapaKTepU30BaTh MPUHIUIBI ACHCTBUS H3YYEHHBIX NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpOM Ha HMX OmMUcaHusi (B TOM 4YHCJE: CHUCTeMa OTOILICHUS JOMOB,
TUTPOMETp, TMapoBasi TypOMHA, aMIEpPMETp, BOJBTMETP, CUYETUYHMK DIICKTPHUUECKOU
DHEPrUU, DIEKTPOOCBETUTENbHbIE MPUOOPHI, HArpeBaTEbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), HSJIEKTPUUYECKUE NPEIOXPAHUTENH, JJICKTPOMATHUT, SJIEKTPOJBHUIATEIh
MOCTOSIHHOTO TOKa), MCHOJIb3ysl 3HAHMS O CBOMCTBaX (PU3UYECKUX SBJICHUN U
He00XoauMble (PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M U3MEpPUTEIbHBIE MPUOOPHI
10 CXeMaM U CXEMAaTUYHBIM PUCYHKaM (3KUIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JABHUraTelb BHYTPEHHETO CTrOpaHUs, 3JEKTPOCKON, PEOCTarT), COCTABIATH
CXEMBbI JIEKTPUYECKUX IIeMeil C MOCIeA0BaTEIbHBIM U MAPAJICIBbHBIM COEIUHEHUEM
3JIEMEHTOB, pa3inyas yCcIOBHbIe 0003HAUEHUSI SJIEMEHTOB JIEKTPUUECKUX LICTICH;

OPUBOIUTH TMPUMEPHI (HAXOAUTh HMH(OpPMAIMIO O MpUMepax) MNPAKTUYECKOTO
UCIIONIb30BaHUsl (PU3MYECKMX 3HAHUM B TOBCEIHEBHOW JKHM3HU Uig OOecredeHus
0e30macHOCTH MPH 0OpAIIEHUH C TPUOOPAMH ¥ TEXHUIECKHUMHU YCTPONCTBAMU, COXPAHECHUS
37I0POBBSI U COOMIOICHHUS HOPM SKOJIOTHUECKOTO MTOBEJICHUS B OKPY>KalOIIeH Cpe/Ie;

OCYIIECTBIATh MOUCK HH(popMammu ¢uznyeckoro conaepkanusa B HHrTepHere,
Ha OCHOBE MMEIOLIMXCA 3HAHUW M MYTEM CpPaBHEHHUS JOMOJHUTEIbHBIX HCTOYHHKOB
BBIICTATh HH(OpPMAaLNIO, KOTOpas SABISETCS NPOTUBOPEUMBONM WU MOXET ObITh
HEJIOCTOBEPHOM;

UCIIOJIb30BAaTh MPHU  BBIMIOJIHEHUU YYEOHBIX 3aJaHUi  HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOTO COACpk aHMs, CHPaBOYHBIE MAaTepUalbl, PECYpChbl CETU
Wutepuer, Bnaaerb mnpuéMaMud KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbBIEC MHCHMEHHBIE M KPAaTKUE YCTHBIE COOOIIeHMs, 00001mas
UHGOPMAIIMI0O U3 HECKOJBKUX HCTOYHUKOB (PU3UYECKOTO COAEP)KAHUSA, B TOM YHCIIE
nyOIMYHO  TPEACTABIATH  PE3yNbTaThl  MPOEKTHOM MM  HUCCIEN0BATEIbCKOMN
JESTEIIbHOCTH, TIPU 3TOM TPaMOTHO HCIOJIb30BAaTh M3YYEHHBIN MOHATUHHBIA ammapar
Kypca (PU3HKHU, COMTPOBOXK/IATh BBHICTYIUICHHUE IPE3CHTALIUEH;

IpU BBINOJIHEHWH Y4E€OHBIX MPOEKTOB M HCCIENOBAaHUI (PU3MYECKUX MPOIECCOB
pacnpenenatb 00s13aHHOCTU B TPYIIE B COOTBETCTBUU C IMOCTABJICHHBIMH 3aj[aduaMH,
CIEIUTh 3a BBHIMOJHCHHEM IUIaHA JEHCTBUH W KOPPEKTHPOBATh €ro, aJaeKBAaTHO
OLICHMBATh  COOCTBEHHBIA BKJIaJA B  JIEATEIBHOCTh  TPYIIbI, BBICTPAUBaTh
KOMMYHHUKATHBHOE B3aUMOACHCTBHE, IPOSBIISS TOTOBHOCTh pa3periarh KOH(INKTHL.
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K koHy oOyuenus B 9 kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpakaTh CHOPMUPOBAHHOCTH y O0YUaAIOIUXCS YMEHUH:

UCTIONB30BaTh TIOHATHS: CHUCTEMa OTCYETa, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEIILHOCTh MEXaHMUYECKOTO NBIDKEHUS, nedopMaius (ympyras, TiacThdeckas),
TpEeHHeE, IIEHTPOCTPEMHUTEILHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IIEHTP TSHKECTH,
abCOFOTHO TBEPOE TEJO, MEHTP THKECTH TBEPAOTO Tella, pABHOBECUE, MEXaHUUECKUE
KOJIeOaHMS U BOJIHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIEHO30PKOCTh, CIIEKTPHI UCITY CKaHHMSI
¥ TIOTJIOIIEHUs, anb(a-, 6eTa- U raMMa-u3ITydeHHUsI, U30TOIbI, SIEPHAs YHEPTeTHKA,;

pasnuyaTh SBJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE IBIKCHHUE,
PaBHOYCKOPEHHOE TPSMOIMHEWHOE JIBIYKEHUE, CBOOOTHOE MAaJICHUE TEJl, PABHOMEPHOE
NBIDKEHWE TI0O OKPY>KHOCTH, B3aWMOJEHCTBHUE TEJI, PEAKTUBHOE JBW)KCHHE,
KoJjebaTenbHOe NBIDKCHHE (3aTyXamllne W BBIHYXIACHHBIC KOJeOaHUs), PE30HAHC,
BOJIHOBOE JIBM)KCHHE, OTPAKEHHUE 3ByKa, IPSMOJIMHEHHOE paclipOCTPaHEHHE, OTPAKEHUE
U [IPEJIOMJICHUE CBETA, OJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3iioskeHue 0eoro cBera
B CIEKTp H CIOXCHHE CIEKTPaJbHBIX IIBETOB, IUCIEPCHUS CBETA, €CTECTBEHHAs
PaMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIICKTPA U3JIyUYCHHUS) TI0 OMUCAHUIO X
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIMIUX JaHHOE (PU3HUECKOE
SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE N3YYECHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIIEM MHUPE
(B ToM uncne Gu3nUecKue SIBJICHUS B MPUPOJC: PUIUBHI U OTJIMBHI, IBMKCHHUE TUIAHET
CoJIHEeYHOU CHCTEMBI, PEaKTHBHOE JIBI)KEHUE KUBBIX OPTaHW3MOB, BOCIIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEMCMHYECKHUE BOJHBI, I[yHaMH, 03XO, IIBeTa TeI,
ONTUYECKHE SIBJICHUS B  TOPHUPOJE, OWOJOTUYECKOE  JEHCTBHE  BHIUMOTO,
yIBTPa(hHOIETOBOTO M PEHTIEHOBCKOTO H3IYYEHUH, €CTECTBEHHBIA PaTUOaKTHBHBIN
(G oH, KOCMHYECKUE JTyUd, PAAUOAKTUBHOE U3IIYICHHUE MPUPOTHBIX MUHEPAJIOB, JCHCTBUE
PaJMOAaKTUBHBIX W3JIYyYEeHUH Ha OpraHu3M 4YeloBeKa), MpPU O3TOM IEPEBOJUTH
MPAKTUYECKYIO 33/7ady B y4eOHYIO, BBIICIATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKU)
(bu3HYECKUX SIBIICHUH;

OMHKCHIBATh HW3YYCHHBIE CBONCTBA Tel © (U3UYECKUE SIBJICHHS, WCIOJB3YS
bu3ndecKue BEIMYMHBI (CPEAHSIss U MTHOBEHHAsl CKOPOCTh Tella MPHU HEPaBHOMEPHOM
JBUKCHHUH, YCKOPEHHE, TepeMeIIeHre, MyTh, yIiioBas CKOPOCThb, CHJIa TPEHUS, CHIIa
YOPYTOCTH, CUJIA TSKECTH, YCKOPEHHUE CBOOOHOTO IMaJIeHNs, BEC TeJla, UMITYJIbC Tea,
UMIYJIBC CHUJIBI, MEXaHWYecKas pabdoTa M MOIIHOCTh, MOTEHIMAIbHAS JHEPIHs Tena,
MOJTHATOTO HaJ TOBEPXHOCTHIO 3€MJIH, TMOTEHI[MAIbHAS JHEPTUs CXKATOW MPYKUHBI,
KHHETHYECKasl SHEPTHUS, TIOJTHAS MEXaHWYECKasi JHEPTHs, IEPUOJT U YacTOTa KOJICOaHM,
JUIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOpPOCTH CBETa, IOKa3aTelb
MPEJIOMJICHUST CPENbl), MPU OMUCAHWUU TPABUIHHO TPAKTOBATHh (DU3WUYECKUA CMBICI
UCTIONIb3YEMBIX BEJMYMH, 0003HAYCHHS M €AMHUIBI (U3UUECKUX BEIMYWH, HAXOAWUTH
dbopMyITbI, CBS3BIBAIONINE NAaHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTUMHU BEITUYHMHAMH,
CTPOUTH TPAPUKU U3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKHUX BEITUYHH;
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XapaKTEepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SBICHHS U IPOIIECCHI, HCIOIB3YS
3aKOH COXpaHEHUS! PHEPryH, 3aKOH BCEMUPHOrO TIATOTEHUS, MPUHIUI CYINEPHNO3ULIUU
CUJI, TPUHIMI OTHOCUTENbHOCTU ['anmuiesi, 3axkoHbl HpIOTOHA, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOHBI OTPKECHUSI U TIPEJIOMIICHUS CBETA, 3aKOHBI COXPAHCHUS 3apsI0BOTO
U MacCoBOTO 4YHCENl TMpH SACPHBIX peaKIUsiX, I[pPU HTOM JlaBaTh CIOBECHYIO
(bOopMyIMPOBKY 3aKOHA U 3aITUCHIBATH €I0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHUE TPOIIECCHl M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMil  MpPakTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATh  IPUYMHHO-
CJIEICTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX 11aroB ¢ Onopoit Ha 2—3
W3YYCHHBIX  CBOMCTBA  (DM3WYECKUX  SBICHUHN, (U3HUECKHMX  3aKOHOB  WIIH
3aKOHOMEPHOCTEM;

pemiath pacu€THble 3aauyd (ONMUpAIOIIUEcs Ha CUCTeMY U3 2—3 ypaBHEHHU),
WCIIONIB3YsI 3aKOHBI M (hOPMYJIbI, CBSI3bIBAIOMINE (PU3WYECKUE BEIWYMHBI: HAa OCHOBE
aHaiKM3a yCJIOBUS 3aJ]a4M 3aIlMChIBATh KPATKOE YCJIOBHE, BBISBISATH HEAOCTAIOIINE HIIN
M30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIEC IJIS PEIICHHUS,
MIPOBOJIUTH PACUETHI U OTICHUBATH PEATMCTUIHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HIECKON
BEJIUYUHBIL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOUIM (U3HUUYECKUX
METO/IOB,  WCIIOJNB3yS  OMHCAaHWE  WCCIECNOBAaHUS,  BBIACHATH  IPOBEPSIEMOE
MPEANOJIOKEeHNEe, OICHUBATh MPABUIBHOCTh TMOPSAKAa MPOBEACHHS WCCIEIOBAHNUA,
JieaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOAECHUHN U OIBITOB;

IPOBOJUTH OMNBITHl MO HAOMIONEHUIO (U3UYECKUX SIBICHUA WM (PU3HMUECKHX
CBOMCTB Ten (M3ydyeHHe BTOpOro 3akoHa HbIOTOHaA, 3aKOHa COXpaHEHUsI SHEPTUH,
3aBUCUMOCTH MepUOia KOJIeOaHNN MPY>KUHHOTO MAaSTHUKA OT MACChI Tpy3a U )KECTKOCTH
NPY>KWHBI W HE3aBUCHUMOCTh OT AaMIUIUTYABl MAajbIX KOJEOaHW, MPSIMOIHHEHHOE
pacnpocTpaHEHUE CBeTa, pa3joKeHHE Oenoro cBeTa B CHEKTP, M3YUYEHHE CBOWCTB
U300pakeHHs B MJIOCKOM 3€pKalie U CBOMCTB M300pa)KEHUS MpeaMeTa B cOOMparoIeit
JIMH3€e, HAOJI0/IEHUE CIIONIHBIX M JIMTHEWYAThIX CIICKTPOB U3ITyUEHHUS): CAMOCTOSTEIHHO
coOupaTh YCTaHOBKY M3 U30BITOYHOTO HabOpa 000pyI0BaHMUs, OMMCHIBATH X0/ OIbITA U
€T0 pe3yJbTaThl, POPMYIUPOBATH BEIBOIBL

IPOBOJUTH NIPU HEOOXOJUMOCTH CEpHUIO MPSMbBIX U3MEPEHUH, ONpeAeIiss cpeHee
3HAYEHUE U3MepsieMOl BeNUYHHbl ((POKYCHOE pacCTOSTHUE COOUparoeld JMH3bI),
000CHOBBIBAThH BEIOOP crI0c00a u3MepeHus (M3MEPUTETHHOTO MPUOOpa);

IPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJTUYHMH C UCIIOJIb30BAHUEM
NPSIMBIX U3MEPEHHM (3aBUCUMOCTD ITyTH OT BPEMEHHU MPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 Ha4aJIbHON CKOPOCTH, TIEpHUOJa KOJIeOaHU MAaTEeMaTHYECKOTO MAasSTHUKA OT JJIMHBI
HUTH, 3aBUCUMOCTH yIJla OTPA)XE€HUs CBETa OT yria MaJeHUs M yrija MpeJoMIICHUs
OT yIJja NajieHus1): MIaHUPOBaTh UCCIEAOBAHUE, CAMOCTOATEILHO COOUPATh YCTAaHOBKY,
(bUKCUpPOBaTh PE3yIbTAThl MOJYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYUH B BUJIEC
TabnuIl ¥ rpaduKOB, Je1aTh BBIBOJIBI 1O PE3yJIbTaTaM MCCIIEOBAHUS;
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MPOBOANTH KOCBEHHBbIE M3MEPEHUS (U3MUYECKUX BEIUYHUH (CPEAHSSI CKOPOCTh U
YCKOpPEHHUE Tela NpU PaBHOYCKOPEHHOM JBUKEHHM, YCKOPEHHE CBOOOJHOrO NaJCHHUS,
KECTKOCTh MPYXKUHBI, KOAP(ULMEHT TPEHUS CKOJIbKEHUS, MEXaHudeckass pabdora u
MOIIIHOCTb, YaCTOTA U MEPUO]I KOJIeOaHNI MaTeMaTHUYE€CKOTO U MPY>KUHHOTO MasTHUKOB,
ONTHUYECKasi CUjla COOMPAIOLLEH JIMH3bI, paJMOAKTUBHBIN (DOH): IIIAHUPOBATh U3MEPEHUS,
coOuparh HSKCIEPUMEHTANbHYIO YCTAHOBKY M BBINIOJHATh W3MEPEHHUA, CIEeays
NPEMIOKEHHOW HWHCTPYKLMHU, BBIYKCIATH 3HAYEHHWE BEJIMYMHBI W aHAJU3UPOBATh
IIOJIYYECHHBIE PE3YJIBTATHI C YUETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHNUI;

coOnroaTh MpaBuja TEXHUKM Oe€30MacHOCTH Inpu pabore ¢ 1abopaTOpHBIM
obopynoBaHuEM;

pa3ianyaTh OCHOBHBIC MPU3HAKH U3YUYECHHBIX (PU3NYECKUX MOJIECH: MaTepruaIbHast
TOUYKa, aOCOJIOTHO TBEPJAOE TEJO, TOUCYHBIH MCTOYHUK CBETa, JyY, TOHKas JIMH3A,
IUIAaHETapHAsi MOJENb ATOMA, HYKJIOHHAs! MOJIE]Ib aTOMHOTO 51pa;

XapaKTepU30BaTh MPUHLUIBI ACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € ONOPOM Ha UX OMMCAHMS (B TOM YHUCIIE: CIMAOMETP, TaTYMKHU MOJIOKEHHUS,
pacCTOsSHUS U YCKOPEHHUS, PAKeTa, HX0JIOT, OUYKH, TIEPUCKOT, (oToanmnapat, ONTUYECKUE
CBETOBOJIbl, CIEKTPOCKOIl, JO3UMETp, Kamepa BunbcoHa), HCHOIBb3ys 3HAHUS
0 cBOICTBaxX (PM3NYECKUX SBJICHUIN 1 HEOOX0AMMBbIe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTHUYHbIE PUCYHKHM W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJIOTMUYECKUX MPOLECCOB NPU PEUICHUU
y4eOHO-TIPAKTUUECKHUX 3a/ay, ONTHUYECKUE CXEMbl I TMOCTPOSHUS H300paeHH
B TUIOCKOM 3€pKaJjie U COOMparoIen JTMH3E;

OPUBOJAUTH MpUMEPHl (HAXOAUTh HH(POPMALMIO O HNpUMEpax) MNPAKTUYECKOTO
UCIONIb30BaHUsl (PU3MYECKUX 3HAHUM B MOBCEAHEBHOW >KM3HU 171 OOecredeHHs
Oe3omacHOCTH Ipu OOpalleHHMH ¢ NOpubopaMu M TEXHUYECKHMMM YCTPOMCTBaMH,
COXpPaHEHUS 3710POBbs U COOIIOJICHHSI HOPM SKOJIOTHYECKOTO TIOBEIEHUS B OKPYKAIOIIeH
cpene;

OCYILECTBIATh MOUCK HH(popMauuu Qundeckoro conepxkanuss B HHTepHere,
CaMOCTOSITENIbHO (OPMYNUPYsl TOUCKOBBIM 3ampoC, HAXOMUTh MNYTH OMNpPEEICHUs
JIOCTOBEPHOCTH TMOJY4YEHHOM MH(POpMalUMyd Ha OCHOBE HMEIOIIUXCS 3HAHUM U
JOTIOJIHUTENBHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh MPHU  BBIMIOJIHEHUU YYE€OHBIX 3aJaHUi  HAYYHO-TIOMYJIAPHYIO
auTepaTypy (U3MUECKOrO COAEpXaHUs, CIPABOYHBIE MaTepUalbl, PECYPChl CETH
WUutepuer, Bnaaerb npuéMaMud KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuUs
uH(OpPMAITUU U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO;

CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
uHGOpMAIlMK W3 HECKOJBKHX HCTOUYHUKOB (PU3UYECKOTO COACpKaHUS, MyOIMYHO
IIPEICTABIATh PE3YJIbTaThl IPOEKTHON W UCCIIEA0BATENIBCKON ACATEIBHOCTH, IIPU 3TOM
rPaMOTHO HCHOJIb30BaTh W3YYCHHBIM NOHATUMHBIA ammapar HM3y4aeMoro paszelia
GuU3MKKM W COMPOBOXIATh BBICTYIUIGHHWE IMpPE3EHTAIlMel ¢ yd4€TOM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne HanmenoBanue KommuaectBo | [Iporpammuoe coaepkanre |  OCHOBHBIE BUJIBI I€ATEILHOCTH 00YYAIOIIUXCS
/T pa3ziesioB U TeM 4acoB

y4eOHOTO0 MpeMeTa

Paznen 1. ®usuka u ee poJib

B IIO3HAHUM OKPY’KAK0IIEro Mupa

BenuuuH. Gusnueckue
npubopsl. [lorpemnocTs
W3MEPEHUH
MexnyHapoaHas cuctema
€IMHULL

1.1 | ®usuka — Hayka 2 ®dusuka — Hayka o npupoze. | BoisiBnenue paznuuuii Mexay GU3HUeCKUMU U
0 MpUpoe SIBneHUsI IPUPOJIBI. XUMHUYECKUMU TTPEBPaAIEHUSIMHU.
dusnyeckue SIBICHUS: Pacno3naBanue u knaccudukarus GU3nIecKux
MEXaHUYECKHUE, TCIUIOBBIC, | SABJICHHI: MEXaHHMYSCKHUX, TEIJIOBBIX,
ANEKTPUUYECKHE, ANEKTPUUECKUX, MATHUTHBIX U CBETOBBIX.
MarHuTHBIE, CBETOBLIC, Habmnronenue u onvcanne Pu3NUeCKux sIBJICHUN
3BYKOBBIC
1.2 | ®usuueckue 2 dusnueckre BETUYNHEIL. OrnpeneneHue UEeHbI JETCHUS Kb
BEJINYHHBI N3mepenue puznueckux HM3MEPUTEIHLHOTO IpUodopa.

HN3mepenune TMHENHBIX Pa3MEPOB TEII U

IIPOMEKYTKOB BPEMEHU C YYETOM MOIPEITHOCTEM.

N3mepenne 00bEMa )XKUAKOCTH U TBEPIOTO TeA.
N3mepenue temnepatypsl pU MNOMOIIU
KUJIKOCTHOTO TEPMOMETPA U TaTUMKA
TeMIIepaTyphl.

BrinonHeHne TBOPUYECKUX 3aJaHUI 110 TIOUCKY
CIoco00B U3MEPEHHUSI HEKOTOPBIX (PU3HUECKUX
XapaKTEPUCTHUK, HAIPUMEDP, PA3MEPOB MAJIBIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX
00BEKTOB, OOJIBIIIUX PACCTOSIHUHN, MaJIbIX
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MPOMEXYTKOB BpeMeHu. O0cyxieHne
npearaéMblx crnoco0oB

1.3. | EcTrecTBeHHO- 2 Kak ¢usuka u npyrue BriaBmkeHue runotes, 00bACHAIOMUX MTPOCTHIE
HAy4YHbI METOJI €CTECTBEHHBIE HAYKH SBJICHMSI, HAIIpUMED:
IIO3HAHUSA U3Yy4aroT IPUPOLY. — IIOYEMY OCTaHABIIMBACTCS JBHKYILEECS
EcrecTBeHHO-Hay4HBIN 10 TOPU30HTAJILHOM TOBEPXHOCTH TEJIO;
METO/I II03HAHMS: — IIOYEMY B JKapKYyIO [IOrOJly B CBETIION OJEXKAC
HaOIII0/IeHue, TOCTAHOBKA | MpoXJIaaHel, yeM B TéMHOI. [Ipeninoxenue
Hay4HOI'0 BOIIPOCa, CHO0COO0B MPOBEPKH TUIOTE3.
BBIJIBUKEHUE TUIIOTES, [IpoBenenue uccaeqoBaHus O MPOBEPKE KAKOM-
HKCIIEPUMEHT II0 IPOBEPKE | TMOO rUIOTE3bI.
TUIIOTE3, OOBSICHEHHE [TocTpoenue npocTeiiux Moenei puanaeckux
Ha0JII0/1aEMOTO SIBJICHUSI. SBJICHHUM (B BUJI€ PUCYHKOB WUJIM CXEM ), HAIPUMED
Omnucanue pu3nUECKUX IaJICHUE NPeaMeETa; IPSIMOJIMHENHOE
SIBJICHHH C TOMOILBIO pacnpocTpaHEHUE CBETa
MoZeIen
Uroro no pazneny 6
Pa3znean 2. IlepBoHayasibHbIe CBeJICHHSI 0 CTPOEHUM BelleCTBA
2.1 | Ctpoenue BemecTna 1 Crpoenue BeliecTa: Habmtonenue u mHTEpIpeTanus OnbITOB,

aTOMBI U MOJIEKYJIbI, UX
pa3mepsbl. OMbITHI,
JOKa3bIBAIOIINE
JTUCKPETHOE CTPOCHUE
BEILECTBA

CBUCTEIHCTBYIOINUX 00 AaTOMHO-MOJICKYISIPHOM
CTPOCHHH BEIIECTBA: OMBITHI C PACTBOPCHUEM
pa3IMYHBIX BEIIECTB B BOJIE.

OreHka pa3MepoB aTOMOB U MOJIEKYJT

C UCMoJib30BaHueM ¢Gotorpaduit, MOTyIeHHBIX
Ha aTOMHOM CUJIOBOM MUKpockore (ACM) —
nabopaTtopHas pabora o teme: «OreHkKa
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TMaMeTpa aToMa METOJIOM PSJIOB
(c ucnonp3oBanueM (pororpaduii)y.
OmnpeneneHre pa3MepoB MaJbIX T

2.2 | JIBuxkeHue u
B3aUMOJIENCTBHE
YaCcTHI] BEIISCTBA

JIBH>KEHME 4aCTHIl
BemiecTBa. CBsI3b CKOPOCTH
JIBA>KEHUS YaCTHUIL

C TEMIIEPATYPOH.
BpoyHOBCKO€ nBHXXEHUE,
audysusi.
B3anmoneiicTBue yacTuiy
BEILIECTBA: MPUTSKEHUE U
OTTaJIKUBaHHUE

Habmonenue u o0bsicHeHHE OPOYHOBCKOTO
JBIDKEHUS U siBIICHUS TUdPy3un.

[IpoBenenue u 00BICHEHUE ONIBITOB

10 HAOJIO/ICHUIO TETUIOBOTO PACIIUPEHUS T'a30B.
[IpoBenenue u 00BICHEHUE OMBITOB 110
OOHAPYKEHHIO CHUJT MOJICKYJISIPHOTO MPUTSHKCHHUSI
U OTTAJIKUBaHUS

2.3 | ArperaTHble
COCTOSIHUS BEILIECTBA

ArperatHble COCTOSIHUS
BEILIECTBA: CTPOCHUE ra30B,
KHUJIKOCTEU U TBEPABIX
(KpUCTAITUYECKUX ) TE.
B3auMocBs3p Mexy
CBOWCTBaMH BEILIECTB

B Pa3HbIX arperaTHbIX
COCTOSIHUSX U UX
ATOMHO-MOJICKYJISIPHBIM
ctpoenrneM. OcoO0eHHOCTH
arperaTHbIX COCTOSIHUM
BO/IbI

Onucanue (C UCMOIB30BAHUEM MTPOCTHIX
MoO/ieJiell) OCHOBHBIX Pa3Iu4Mil B CTPOCHHUH ra3oB,
AKHUJIKOCTEU U TBEPABIX TEIL.

OObsicHEHUE MaJION COKMMAEMOCTH KUJKOCTEN U
TBEPBIX TEJI, OOBITION CKUMAEMOCTH Ta30B.
OObsicHeHue coxpaHeHus: GOpMbI TBEPABIX TEN U
TEKYUYECTH KUJIKOCTH.

[IpoBenieHrEe ONBITOB, JOKA3BIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUHU BOJIbI YaCTULIbI HAXOSTCS
B CpEJIHEM JaJbllie APYT OT Apyra (MIOTHOCTb
MEHBIIIE), YEM B KUJIKOM.

Y CcTaHOBIIEHUE B3aUMOCBS3U MEXKIY
O0COOEHHOCTSIMU arperaTHbIX COCTOSIHUM BOJIBI U
CYILECTBOBAHMEM BOJIHBIX OPraHU3MOB

(MC — Ouomnorus, reorpadus)

Hroro no pazneny
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Paznen 3. /IBu:xeHHe M B3aUMO/ieiicTBHE TeJl

3.1 | Mexanuueckoe 3 Mexanunueckoe nBuwxeHue. | McciegoBanue paBHOMEPHOTO IBUKECHHUS,
JBUKCHHE PaBHOMEpHOE 1 OIIpeJIeJIEHNE €ro PU3HAKOB.
HepaBHOMepHOE ABmkeHue. | HabmoneHne HepaBHOMEPHOTO IBUKEHMS U
Ckopoctb. Cpennsis ONPENIEIICHUE €T0 OTINYUN OT PABHOMEPHOIO
CKOpPOCTbH MPHU JBUKECHHUSL.
HEPaBHOMEPHOM OmnpeneneHne CKOpOCTH PaBHOMEPHOTO
NBWKEHUHU. PacuéT iyt U | ABMOKEHHMS (IIApUKA B XKUIKOCTH, MOJEIH
BPEMEHU JIBHKCHUS AIIEKTPUYECKOT0 aBTOMOOWIIS U T.11.).
Onpenenenue cpeHeld CKOPOCTU CKOJIbKEHUS
Opycka WM IIapuKa M0 HaKJIIOHHON TJIOCKOCTH
Pemienue 3agau Ha onpeneieHre myTu, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUKECHHUSL.
Ananu3 rpaKOB 3aBUCUMOCTH ITyTHU ¥ CKOPOCTH
OT BpEMEHH
3.2 | Mnepuus, macca, 4 SABnenne nnepuun. 3akoH | OObsACHEHUE U TPOTHO3UPOBAHUE SIBJICHHIA,

IIJIOTHOCTB

nHepumnu. Bzanmoencreue
T€JI KaK IPUYrMHA
W3MEHEHUS CKOPOCTH
NIBIDKEHUS Tel. Macca Kak
Mepa UHEPTHOCTH Tela.
[InoTHOCTH BellecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJI

B €IUHHIIE 00BEMA
BEIISCTBA

00yCJIOBJIEHHBIX MHEPLIMEN, HATPUMED, YTO
MIPOUCXOUT MPU TOPMOKEHUHU HIIH PE3KOM
MaHEBpE aBTOMOOWIIS, TOYEMY HEBO3MOKHO
MTHOBEHHO MPEKPATUTh IBUXKEHHUE HA BEJIOCUTIEIE
WJIM CaMOKaTe | T. [I.

[IpoBenenue 1 aHaIU3 OMBITOB,
JEMOHCTPUPYIOIINX U3MEHEHUE CKOPOCTHU
JBIKEHUS TEa B pe3yJIbTaTe JICUCTBUS HA HETO
OPYTUX TeJ.

Pemenue 3a1a4 Ha onpeIeIEHUE MacChl TENA, Ero
00bEMa U TIIOTHOCTH.
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[IpoBeneHue u aHamnU3 ONBITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTb U3MEHEHUS
CKOPOCTH TeJja OT €ro MaccChl Ipu
B3auMojieicTBUM Tej. MI3MepeHue Macchl Tena
Pa3IUYHBIMU CIIOCOOAMH.

Onpenenenre IIOTHOCTH TeJla B pe3yJibTaTe
U3MEPEHHUsI €r0 MacChl U 00BEMA
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Cumna. Buaper cun

14

Cuiia Kak xapakTepUCTHKa
B3aUMOJEHCTBHUS TEN.
Cuna ynpyroctu v 3aKoH
I'yka. 3mepenune cumsl

C IOMOIIBIO TMHAMOMETPA.
SIBNEeHUE TATOTEHUS U CHJIA
TskecTH. Cuia TSKeCTH
Ha JPYTUX IMIaHeTax.

Bec Tema. HeBecomocTs.
CnoxeHue cui,
HaIIPaBJICHHBIX 110 OJHOMN
MIPSIMOMU.
PaBHOzeHCTBYIOIIIAS CHIL.
Cuna tpenus. Tpenue
CKOJIb>KEHHUS U TPEHUE
nokos. TpeHue B mpupojie
U TEXHUKE

N3yuenune B3aMMOIEUCTBUS KaK MPUUYUHBI
M3MEHEHUsI CKOPOCTH TeJa WK €ro Aedopmaruu.
OnucaHue peaibHbIX CUTYalluid B3aUMOICUCTBUS
TeJ C TOMOUIBIO MOJIENIEH, B KOTOPBIX BBOAUTCS
MOHSTHE U N300paKEHNE CUIIBI.

N3yuenue cunsl ynpyroctu. MccnenoBanne
3aBUCUMOCTH CUJIbI YIIPYTOCTH OT YAJIMHEHUS
PE3MHOBOTO NITHYPa WIH MPYKUHBI

(c moctpoenuem rpaduka).

AHanu3 NpaKkTUYECKUX CUTYyallul, B KOTOPBIX
MPOSIBIISIETCS IGUCTBUE CUIIBI YIIPYTOCTH
(ympyrocts Msi4a, KpOCCOBOK, BETOK JIepeBa

u 1p.).

AHanu3 cUTyaluil, CBSI3aHHBIX C SIBJICHUEM
TATOTEHUSI.

OObsicHeHNE OPOUTATEHOTO IBMKCHUS TUIAHET

C MCIOJIb30BAaHUEM SIBJICHUS TATOTEHUSI U 3aKOHA
MHEPLNH.

N3mepenue Beca Tesa ¢ MOMOIIbIO TIMHAMOMETPA.
O60cHOBaHKE ATOTO CIIOCOOA U3MEPEHHUSL.
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Anammu3 u MOJCJINPOBAHUC ABJICHHA HCBCCOMOCTH.

DKCNEpUMEHTAIBHOE MOJIYYEHUE MPABUIIA
CJIOKEHUS CUJI, HAIIPABJICHHBIX BJIOJIb OJJHOU
npsaMoil. OnpeneneHne BeINYHHbI
PABHOJICMCTBYIOIIEH CHJL.

N3ydenune cuibl TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MTOKOSI.

HccenenoBanue 3aBUCUMOCTH CHIIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYILIMXCS
ITOBEPXHOCTEN.

AHanu3 NpakTUYECKUX CUTYaALlUH, B KOTOPBIX
IIPOSIBIISIETCS IEVICTBUE CUIIBI TPEHMSI,
UCIOJIB3YIOTCSI CIOCOOBI €€ YMEHBIICHUS WIH
YBEIMYEHUS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMO>KEHHE aBTOMOOMIISL, UCIIOJIb30BaHUE
ITOAIINITHUKOB, IUIABAHNE BOJHBIX KUBOTHBIX
u 71p.). Pemenue 3ana4 ¢ ncnosib30BaHueM
(dopMy1 a1 pacuéTa CUJIbl TSHKECTH, CUIIBI
YIOPYTOCTH, CHJIbI TPEHUS

Hroro no pazneny 21

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, *KUAKOCTE 1 ra3oB

4.1 | dasnenue. Ilepenaua 3
TABIICHUS TBEPIBIMU
TEJIaMH, KUJIKOCTIMU
U Ta3aMu

JlaBnenue. CriocoObl
YMCHBIIICHUS ¥ YBEIIMYCHUS
naBicHus. J[aBieHue rasa.
3aBUCUMOCTD JaBJICHUS
rasa ot 00néma,
TEMITepaTypHI.

AHanu3 1 00bSICHEHHUE OIBITOB U MPAKTUIECKUX
CHUTYaIUil, B KOTOPBIX MPOSIBIISIETCS CHIIa
JaBIICHUSI.

ObocHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEJIIMYCHUSI TaBIICHUSI.

M3yueHue 3aBUCUMOCTH JTaBJICHUS ra3a
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Ilepenaua naBneHus
TBEPABIMU TEIIAMHU,
KUJIKOCTSIMHU U Ta3aMH.
3akon Ilackans

0T 00BbEMa U TeMIEepaTyphl.

N3ydyeHne ocoOeHHOCTEN nepejaun JaBJICHUS
TBEPABIMU TEJIAMU, KUIKOCTAMU U Ta3aMHu.
O0ocHOBaHME PE3yJILTATOB OIBITOB
OCOOEHHOCTSIMU CTPOEHUS BELIECTBA B TBEPIOM,
KHUJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCNEepUMEHTAIBHOE 1I0KA3aTENBCTBO 3AKOHA
[Tackass.

Pewmenue 3ana4 Ha pacy€Tr JaBICHUS TBEPAOTO
Tela

4.2 | laBneHue )KUIKOCTH 3aBHCHUMOCTD JIaBJICHUS HccnenoBaHue 3aBUCUMOCTH JAaBJICHUS KUJIKOCTHU
KHUJTKOCTH OT TJTyOUHBI. OT ITYOHHBI TOTPYKEHUS U TNIOTHOCTH YKUIKOCTH.
ITueBmaTnueckue Mamuael. | Habmonenne nu 00bSICHEHNE THIPOCTATUYECKOTO
[Munpocratuaeckuit napajiokca Ha OcCHOBe 3akoHa Ilackass.
napaaokc. Coobmarontuecs: | 3ydenue coobmaronmxces cocyaos.
cocyasl. ['napaBanyeckue Pemenue 3a1a4 Ha pacy€T naBIEHUS KUIKOCTH.
MEXaHW3MBbI OOBsicHEHUE TIPUHITUIIA ICUCTBUS
TUAPABINYECKOTO Mpecca, MHEBMATHYECKUX
MalllvH.
AHanu3 1 00BICHEHNE IPAKTUICCKUX CUTYAITUH,
JIEMOHCTPUPYIOITUX MMPOSBJICHUE TaBICHUS
KUAKOCTH 1 3aKoHa [lackans, Hanmpumep
MPOIIECCOB B OPraHU3MeE IIPH TIIyOOKOBOTHOM
HBIPSTHUU
4.3 | AtmocdepHoe Atmocdepa 3emin u DKCIepuMEHTaIbHOE 0OHAPYKEHHE
TaBJICHHUE aTMoc(epHOe JaBIcHUE. aTMOC(EpHOTO JTaBJICHUS.

HpI/I‘{I/IHBI CymCCTBOBAHUA

Anann3 1 00bSICHEHNE ONBITOB U IMPAaKTUYCCKHUX

35




BO3JIYIITHOW 000JI0UKH
3emuin. OnbiT Toppuyesu.
N3mepenne armochepHoro
JaBJICHUS. 3aBUCUMOCTD
aTMOC(EPHOTO J1aBJICHUS
OT BBICOTHI HaJl YyPOBHEM
mops. [Tpubopsr

TUTSI I3MEPEHUS
aTMOC(EpPHOTO JTaBICHUS

CUTYalllM, CBSI3aHHBIX C JIEUCTBUEM
aTMOC(EpPHOTO JaBIICHUS.

OObsicHEHUE CYIIECTBOBAHUS aTMOC(EpbI
Ha 3eMJi€ U HEKOTOPBIX IUIAHETAX WJIU €€
OTCYTCTBUS Ha APYrux ruiaHeTtax u Jlyxe.
OOBbsaAcHEHNE U3MEHEHUS TUIOTHOCTH aTMOC(EPhI
C BBICOTOM M 3aBUCUMOCTH aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI.

Pemenue 3a1a4 Ha pacu€t aTMOCchepHOTO
JABJICHUS.

N3yuenue ycrpoiictBa 6apomeTpa-aHeponia

4.4

JlericTBUE )XUJIKOCTH U
rasza Ha Morpy>Ke€HHOE
B HUX TEJIO

JlericTBUE )KUAKOCTH U ra3a
Ha MOIPYXEHHOE B HUX
Telo. BeiTankuBaromas
(apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue tei.
Bo3znyxonnaBanue

DKcnepuMeHTalIbHOE OOHAPY)KEHHE IEUCTBUS
AKUJKOCTH U ra3a Ha MOrpyKEHHOE B HUX TENO.
OrnpeneneHre BbITAIKUBAIOIIEH CUJIBI,
JIEUCTBYIOIIEH HA TEJIO, MOTPYKEHHOE

B KUJKOCTb.

[IpoBenenue u 00CYX ACHHUE OIBITOB,
JEMOHCTPUPYIOLIMX 3aBUCUMOCTD
BBITUIKABAIOIIEN CUJIBI, IEUCTBYIOIIECH HA TEJIO
B KHUJKOCTH, OT 00bEMa MOTPYKEHHOM

B KUJIKOCTh YaCTH T€JIa U OT TJIOTHOCTH
AKUJKOCTH.

lIposepka nezasucumocmu 8bImaiKugaiowet
CUbl, Oelicmayloujell Ha meJjio 8 HCUOKOCMU,
om maccol meia.

HccenenoBanue 3aBUCMMOCTH Beca TeJla B BOJE

0T 00bE€Ma MOTPY>XKEHHOM B KHUIAKOCTH YaCTH TeJA.
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Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHA
ApxuMena u yCIIOBUS IIJIaBaHUS TEI.
KoncTtpynposanue apeomerpa uim
KOHCTPYHMPOBAHHUE JIOJIKU U ONPEIEIICHHE €€
Ipy30II0ABbEMHOCTH

Hroro no pazneny

21

Paznen 5. PabGoTra 1 MOIIHOCTh. JHEPIHst

5.1

PaGora u MouHoCTh

3

Mexanunueckas padoTa.
MomHOCTh

DKCNEPUMEHTAIBHOE ONPEIETICHUE
MEXaHHUECKON pabOThI CUIIBI TSHKECTH

MIpY MaJICHUU TeJia U CUJIbI TPEHUS

[IPA PABHOMEPHOM IEPEMEIICHUU TENa

10 TOPU3OHTAIIBHOM MMOBEPXHOCTH.

Pacuér momHOoCTH, pa3BUBaEMOM NPHU MOABEME
10 JISCTHHIIE.

Pemenue 3agau Ha pacu€T MEXaHUYECKOM pabOThI
Y MOIIIHOCTH

52

[IpocTbie MEXaHU3MBI

IIpocTeie MEXaHU3MBI:
phIuar, 6J10K, HaKJIOHHAs
I0cKOCTh. [IpaBuio
PaBHOBECHS phlUara.
IIpumenenue npasuna
paBHOBECHS pblyara

K OJI0KY. «3070TO€
npaBuio» Mexanuku. KI1/]
MIPOCTHIX MEXAHU3MOB.
[IpocTeie MEXaHU3MBI

B OBITY M TEXHUKE

OnpeneneHre BBIUTPHIIIA B CUJIE TPOCTHIX
MEXaHHM3MOB Ha ITpUMEpe phluara, HOoJABUKHOTO U
HEIIOABHYKHOTO OJIOKOB, HAKJIOHHOU IIJIOCKOCTH.
UccnenoBanue ycioBusi paBHOBECHS pblyara.
OOGHapykeHHe CBOMCTB MPOCTHIX MEXaHU3MOB

B PA3JIUYHBIX HHCTPYMEHTAX U MPUCTIOCOOTICHUSX,
HCIIOJIb3YEeMbIX B OBITY M TEXHUKE, a TAKXKE

B )KUBBIX OpraHU3Max.

DKCIepUMEHTAIbHOE JI0KA3aTeIbCTBO PABEHCTBA
paboT pH MPUMEHEHUHU TTPOCTHIX MEXAaHNU3MOB.
Onpenenenue KII/[ HaKTOHHOM MJIOCKOCTH.
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Pemenune 3ana4 Ha MpUMEHEHUE TPaBHIIA
paBHOBecus peryara v Ha pacuet KII/]

5.3 | Mexannyeckas 4 Mexanuueckas SHEpTHsl. DKCnepuMEHTAIbHOE ONPeIeJICHUE N3MEHEHMUSI
DHEPrHUs Kuneruueckas u KHMHETHUYECKOW U MOTEHIMATbHOW SHEPTUH Tea
MOTEHI[MATbHAsS SHEPTUSL. IIPU €r0 CKaTbIBAHUHU 110 HAKIIOHHOM MJIOCKOCTH.
[IpeBpamenue ogaoro Buna | DopmynupoBaHue Ha OCHOBE UCCIENOBAHUS
MEXaHUYEeCKOM SHEPTruun 3aKOHA COXPAHEHUsI MEXAaHUYECKOUN dHEPIUn.
B Ipyroi. 3akoH OO6cy:xneHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpaHEHUSs SHEPTUU COXpaHEHUs YHEPTUU.
B MEXaHUKe Pelenue 3aa4 ¢ UCMoJib30BaHUEM 3aKOHA
COXpaHEHUs YDHEPTUU
Htoro no pazneny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 ITPOT'PAMME
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8 KUIIACC

Ne
/o

HanmenoBanue
pPa3zesoB U TEM
y4eOHOro0 npeaMera

KomnuecTtBo
4acoB

[TporpammHoe coaepkanue

OcCHOBHBIC BUBI ACATCIIBHOCTHU 06yqa}01111/1xc51

Pazgea 1. TensioBbIe iBJIeHUA

1.1

Ctpoenue u cBOMCTBA
BEILECTBA

OCHOBHBI€ TOJOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU
TEOPUU CTPOCHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U
MoOJieKyJ1. ONbITHI,
MTOATBEPKIAAOIINE
OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mopenu TBEpAOTO, JKUIKOTO
Y Ta3000pa3HOTO COCTOSTHUM
BEILIECTBA.
Kpucrammmueckue n
amopdHbIe Tena.
OObsicHEHUE CBOMCTB ra3os,
KHUIKOCTEU U TBEPABIX TEJ
Ha OCHOBE IIOJIOKEHHUU
MOJIEKYJISIPHO-KUHETUYECKON
teopuu. CMaunMBaHue U
KalUJUISIPHBIC SBJICHUS.
TennoBoe pacmnpenne u
cKaThe

HaOnronenue u nHTEpIpeTaIys OnbITOB,
CBUJIETEIHCTBYIOIINX 00 aTOMHO-MOJICKYJIIPHOM
CTPOCHHUH BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3TUYHBIX BEIIECTB B BOJIC.

Pemenue 3aa4 mo orieHMBaHUIO KOJIUYECTBA
aTOMOB WJIM MOJIEKYJI B €IMHUIIE 00BEMA
BEILIECTRA.

AHanmm3 TeKCTa IPEeBHUX aTOMUCTOB (HapuMep,
(dparmenTa nmosmsl Jlykpenus «O npupoje
BEIIICH») C M3JI0KEHUEM 000CHOBAaHUM aTOMHOM
TUIIOTE3bI (CMBICTIOBOE uTeHue). OleHKa
yOeIUTEILHOCTH 3TUX 00O0CHOBAHUH.
OObsicHeHne OPOYHOBCKOTO JBVIKEHUS, SIBJICHUS
mudy3un 1 pa3nuari MeXy HUIMHA Ha OCHOBE
MTOJIO’KEHUI MOJICKYJIIPHO-KMHETUYECKOM
TEOPUHU CTPOCHUS BEILIECTRA.

OOBsiCHEHNE OCHOBHBIX Pa3IUN4Hil B CTPOCHHUH
ra3oB, )KHJIKOCTEU U TBEPABIX TET

C MCTIOJb30BAHKUEM ITOJI0KEHUM MOJICKYJISIPHO-
KMHETUYECKOU TEOPUHU CTPOCHHMS BEIIECTBA.
[IpoBeneHME OMBITOB MO BHIPAIITUBAHUIO
KPUCTAJJIOB TTIOBAPEHHOW COJIM WJIM caxapa.
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[IpoBenenHme 1 0OBSICHEHUE OTBITOB,
JTEMOHCTPUPYIOIINX KAMWJUISIPHBIC SIBJICHUS U
SIBJICHE CMaYMBaHUS.

OOBsiCHEHUE PO KAMMILIISIPHBIX SIBJICHUI

JUTSI TIOCTYTUICHHMSI BOJIBI B OpTaHU3M PaCTEHUH.
HabOmronenue, npoeeHue U 00bsICHEHHE
OITIBITOB 110 HAOJIIOIEHHIO TEIIJIOBOTO
pacIIMpeHUst Ta30B, KUIKOCTSH U TBEPIBIX TEJ.
OOBbsacHeHne coxpaHeHus: 00bEMa TBEPIBIX TeT,
TEKY4YECTH XKUIKOCTH (B TOM UUCIIE, PA3HUIIBI

B TCKYYECTH JUTSI Pa3HBIX KUIKOCTEH),

JIaBJICHMS rasa.

[IpoBeneHME OMBITOB, IEMOHCTPUPYIOIUX
3aBHCUMOCTb JIaBJICHHSI BO3/IyXa OT €r0 00bEMa U
HarpeBaHUs WM OXJIAKICHUS, U X OOBSICHEHUE
Ha OCHOBE aTOMHO-MOJICKYJISIPHOTO YUCHHUS.
AHau3 IPaKTUICCKUX CUTYaIlUi, CBA3aHHBIX

CO CBOMCTBAaMM Ta30B, KUIKOCTEH U TBEPBIX TEI

1.2

Tennosele nmpoueccsl

21

Temnepatypa. CBs3b
TEMIIEPATYPhI CO CKOPOCTHIO
TEIJIOBOTO JABMKEHUS
yacTull. BHyTpeHHuss
sHeprus. CrocoOb!
M3MEHEHUS! BHYTPEHHEH
SHEPrUM: TeIJIonepeaaya u
coBepieHune padoTsl. Buabl
TeIIonepeaun:

O0ocHOBaHME IPABIIT H3MEPEHUS TEMITEPATYPHI.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS U
KA TEMIIEPATYPHI.

HabGmronenne u o0bSICHEHNE ONBITOB,
JCMOHCTPHPYIOIINX U3MEHECHUE BHYTPCHHEH
SHEPTUH Tejia B Pe3yJIbTaTe TEIUIONEpeIaun 1
pabOThI BHEIITHUX CHIL

Hao6monenre 1 00bSICHEHHE OIIBITOB,
00CyX/IeHHE TPAKTUYECKUX CUTYaIIHH,
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TEIUIONPOBOJAHOCTb,
KOHBEKIIUS, U3IIyYECHUE.
KonuuecTBO TENIOTHI.

VYV nenbHas TEII0EMKOCTD
BelllecTBa. TermiooOMeH 1
TETJIOBOE PaBHOBECHE.
YpaBHEHHUE TEIOBOTO
oanmanca. IlnaBneHue n
OTBEpAECBAHUE
KPUCTAJJIMYECKUX BEILIECTB.
VY nenpHasa TeIioTa
TUIABJICHHS.
[Tapoobpa3zoBanue u
KoHaeHcaus. Mcnapenue.
Kunienue. Y nenpHas
TEIJIOTa Mapoo0pa3oBaHUSI.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(epHOTO
JIaBJICHUS.

BnaxnocTs Bo3myxa.
DHeprus TOIJIMBA.

VYV nennHas TeImioTa
CrOpaHus.

[TpuHIMIIBI paOOTHI
TermaoBbIX Aurareneit KIT/]
TEIJIOBOI'O JBUTATEIIA.
TenmoBeIe ABUTATEIIN U

JCMOHCTPHPYIOIINX PA3TUIHBIC BHIIBI
TEIUIONEPEIavr: TeTJIONPOBOIHOCTS,
KOHBEKIIHMIO, H3JTyYCHHE.

HccnenoBanue ABIEHNS TEMI000MEHA

IIPY CMEIIMBAHUH XOJIOJHON M ropsYei BOIBI.
HabGroteHne ycTaHOBJICHHS TEIJIOBOIO

PABHOBECHUS MEXKY TOPAYEH U XOJIOJHOM BOJOM.

Omnpenenenue (M3MepeHNe) KOJIUYECTBA

TCIJIOTHI, IMOJIYYCHHOTO BOI[Oﬁ pu TEINJI000MEHE

C HArPEThIM METAITUYECKUM ITUITUHAPOM.
Omnpenenenue (U3MepeHUe) yaeIbHON
TEIJIOEMKOCTH BEILECTBA.

Pemmenue 3anay, CBA3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEIIOTHI U TEMJIOEMKOCTH

IpU TEII00OMEHE.

AHanu3 CUTyallui MPaKTUYECKOTO
MCIOJIb30BaHUs TETIOBBIX CBOMCTB BEILIECTB U
MaTepuasioB, HaPUMEP, B IENIX
AHEPTrOCOEPEIKCHUS: TETUTON30JIAIHS,
AHEprocOeperaroire Kpoliliu,
TEPMOAKKYMYJISITOPHI | T. 1.

Hab6nronenue siBineHui ucrapeHus u
KOH/ICHCAIIUU.

HccnenoBanue nporecca ucapeHus
Pa3IUYHBIX KUJIKOCTEH.

OObsicHEHUE SIBJICHUIN UCTIapEeHUs U
KOHJICHCAIlMM HA OCHOBE aTOMHO-
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3allMTa OKpYXKarolen
Cpeabl.

3aK0oH COXpaHEHUs U
MpEBpAICHHS YDHEPTUU
B TETJIOBBIX ITpoIieccax

MOJIEKYJISIPHOTO YUCHHS.
HaGmonenne u o0bsicCHEHUE TTpoliecca KUICHMS,
B TOM YHCJI€ 3aBUCHMOCTH TEMIIEPATypPbI
KHUTICHUS OT JABJICHUS.

Omnpenenenue (M3MEpEeHNE) OTHOCUTEILHOMN
BJIQKHOCTH BO3JyXa.

Hab6nronenue nporiecca riiaBieHus
KPUCTATTMYECKOTO BEIIECTBA, HAIPUMED, JIb/A.
CpaBHeHUE TPOIIECCOB IIaBICHUS
KPUCTATTMYECKHUX TeJl U Pa3MITdeHUs

MIpU HarpeBaHUU aMOP(HBIX Tell.

Omnpenenenue (M3MEepeHNE) YAEIbHON TEMIOThHI
TUTABJICHUS JI/IA.

OObsicHEHUE SBIICHUH TUTABJICHUS U
KPUCTAIIITN3AIlMU HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YUEHHUSI.

Pemmenue 3agay, CBSA3aHHBIX C BHIYHCICHUEM
KOJIMYECTBA TEIIOTHI B MpOIEccax
TEIUIONEpeIadyn MPH IUIABJICHUH U
KPUCTAITN3AIMH, UCTIAPSHUH U KOHICHCAIINH.
AHanu3 cUTyanuid NpakKTHYECKOTO MPUMEHEHHUSI
SIBJICHHUW TUIABJICHUS U KPUCTAJUTU3AIINH,
HAIIPUMEP, MMOTYICHHE CBEPXUUCTHIX
MaTEepUajoB, COJIEBAsI FPENKa U Jp.

AHanu3 paboThl U 00bSICHEHHE IPUHIIUTIA
JICHUCTBUS TETIJIOBOTO JIBUTATEJIS.

Brruncienne Koau4ecTBa TeIUIOTHI,
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BBIJICJISIONIETOCS MPU CTOPAHUM PA3TUYHBIX
Bu10B TormuBa, u KIIJI nBurarens.
OO0cy)aeHne SKOJIOTUYECKHUX MOCTIEACTBUI
WCTOJIb30BaHUsI IBUTATEICN BHYTPEHHETO
CrOpaHusl, TEIJIOBBIX U TUAPOIIEKTPOCTAHIAN

Hroro no pazneny

28

Paznen 2. Duexkrpuyueckue u

MarHuMTHbBIC ABJICHHUA

2.1 | DaexTpudeckue
3apsbl.
3apsiKEHHBIE Tella U
UX B3aUMOJICUCTBUS

7

DnexTpu3anus Tell.

JIBa poaa 3JIEKTPUYECKHUX
3apsaoB. Bzanmonaencreue
3apsSHKEHHBIX TET.

3akon KynoHa (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apSYKEHHBIX TEN

OT BEJINYMHBI 3aPSA0B U
PACCTOSIHUSI MEX/TY TeJIaMu ).
DJIEKTPUUECKOE TOJIE.
HanpsxénnocTts
AIEKTPUYECKOrO MOJIS.
[IprHIMD cynepno3unuu
ANEKTPUUYECKUX MOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenn anexrpuueckux
3apsii0B. DJIEMEHTAPHBIN
AIEKTPUYECKUH 3apsia.
Ctpoenue aToma.
IIpoBogHMKHN 1

Ha6nronenue u mpoBeieHNE ONBITOB

10 DJICKTPU3AINH TEJ IPU CONMTPUKOCHOBEHUU U
WHIYKIHUEN.

HaGmonenue n 00bsICHEHE B3aUMOICHCTBHS
OJTHOMMEHHO ¥ PA3HOMMEHHO 3apsKCHHBIX TEIL.

OO0BsicHEeHHUE MPUHIIUIA IUCTBHUS AIEKTPOCKOIIA.

OOBsICHEHUE SBICHUH DJICKTPH3AIIAN

MIPU COMTPUKOCHOBEHUH TEJI M MHTYKIITHEH
C UCIIOJIb30BAaHUEM 3HAHUM O HOCUTEIAX
AIIEKTPUYECKHUX 3apPSJIOB B BEIIECTBE.
Pacnio3naBanue u 00ObSICHEHHUE SIBIICHUI
AIICKTPU3AIIMU B IOBCETHEBHOMN YKU3HHU.
HaoOmronenne n o0bICHEHHE OIBITOB,
WJUTFOCTPHUPYIONIUX 3aKOH COXpPaHEHUS
AIIEKTPUYECKOTO 3apsa.

HabGnroieHue oIbITOB 10 MOJCTHPOBAHUIO
CUJIOBBIX JIMHUHW AJIEKTPUYECKOTO TOJIS.
UccnenoBanue qeiCTBUS DIEKTPAUESCKOTO TTOJIS
Ha TIPOBOJHUKH U JTUAJICKTPUKU
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TUBJIEKTPUKU. 3aKOH

COXPAaHCHUA JICKTPUICCKOTO

3apsiia

2.2

IHocTosTHHEIHI
AJIEKTPUYECKUN TOK

20

DIIEKTPUUECKUM TOK.

VY cioBus CyleCTBOBaHUS
AIEKTPUUECKOTO TOKA.

N cTouHMKYN MOCTOSIHHOTO
Toka. [lericTBUsA
AIEKTPUUECKOTO TOKA
(TennoBoe, XMMUYECKOE,
MarHuTHOE).
DNEKTPUYECKUM TOK

B JKUJIKOCTSIX U razax.
DnekTpuyeckas 1erb.
Cwuna Toka. DJIEKTpUUECKOe
HaIpsHKeHUE.
ComnpoTuBienue
MIPOBOJIHUKA. Y IETTbHOE
CONPOTHUBJICHUE BEILIECTBA.
3akoH Oma 111 ydyacTka
uenu. [locnegoBatenbHoOe U
napasuiesibHOE COCIMHEHUE
MPOBOJIHUKOB.

PaboTa 1 MOLTHOCTD
AIEKTPUYECKOTO TOKA.
3akoH [[xoyns—JIenua.
DIIEKTPUYECKUE LIETH U

HaGnronenue pa3inuuHbIX BUIOB JEHCTBUS
ANEKTPUYECKOTO TOKA U OOHAPYKEHUE ITUX
BUJIOB JICUCTBUS B IOBCETHEBHOM KU3HH.
HabmoieHne BO3HUKHOBEHUS T'a30BOT0 pa3psiaa
Y 3JIEKTPUUYECKOTO TOKA B KUJKOCTH

COopka U UCTIbITAaHUE JIEKTPUUYECKON 1IeTH
MOCTOSIHHOTO TOKA.

N3mepeHue cuiibl TOKa aMIePMETPOM.
N3mepenue 3MeKTpuYecKoro HanpspKeHust
BOJIETMETPOM.

[IpoBenenue u 00BICHEHUE OTBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
AIEKTPUUECKOTO CONMPOTUBICHUS IPOBOJHUKA
OT €ro JIJIMHBI, IIOAU TOTEPEYHOTO CEUCHHUS
U MaTepuania.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA,
MIPOTEKAIOLIETO Yepe3 PE3UCTOD,

OT COMPOTHUBIICHUSI PE3UCTOPA U HAIIPSKEHUS
Ha PE3UCTOpE.

[IpoBepka npaBuiia CIOKEHUS HATPSHKEHU I
MIPU MOCJIEA0BATEILHOM COEAUHEHUHU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuiia it CUITBI TOKA

[IpU NapajuieIbHOM COEUHEHUH PE3UCTOPOB.
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MOTPEOUTENH
AIIEKTPUIECKON SHEPTUU
B ObITy. KopoTkoe
3aMBIKaHUE

AHaIIN3 CUTyaIui TOCJIEI0BATENBHOTO U
MapajuIeIbHOTO COEIMHEHUS IPOBOIHUKOB

B JIOMAIIIHUX JIEKTPUUYECKHUX CETSX.

Pewenne 3agay ¢ ucnonp3oBanueM 3akoHa Oma
u hopMyI pacuéra dMEKTPUUECKOTrO
CONIPOTHUBJIEHUS MIPU MTOCIEA0BATEIBHOM U
MapaAJUICIIbHOM COEAMHEHUHN MMPOBOIHUKOB.
Onpenenenue paboThl IEKTPUYECKOTO TOKA,
MIPOTEKAOLIETO YEPES PESUCTOP.

Ornpenenenre MOIHOCTH JIEKTPUUECKOTO TOKA,
BBIJICJISIEMOW HA PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Yepe3
JAMIIOYKY OT HampsbKeHUs Ha Hel. OnpeneneHue
KIIJl narpeBarens.

HccnenoBanue nmpeoOpa3oBaHus SHEPTUH

[IPU MOBEME IPy3a IIEKTPOABUTATEIEM.
OObsicHEHHE YCTPOICTBA M TIPUHIIMIIA ICHCTBHS
JIOMAIITHUX JICKTPOHATPEBATEIIbHBIX MPHUOOPOB.
OObsicHEHHE IPUYUH KOPOTKOTO 3aMbIKAHUS U
MIPUHIUIIA JEUCTBUS IUIABKUX MPEIOXPAHUTENEH.
Pewienue 3agau ¢ uCIonb30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuTHbIE SIBICHUS

ITocTostHHBIE MATHUTEI.
BzaumopeiicTBue
IMOCTOSIHHBIX MarHUTOB.
MarsauTHoOE moJie.
MarxauTtHoOe 10Jie 3eMIn

I/ICCJ'IC,IIOBaHI/IC MaramMTHOI'O BSaHMOHCﬁCTBHH
IIOCTOAHHBIX MAarHuTOB.

HSY‘ICHI/IC MAargmMTHOTI'O ITOJIA ITIOCTOSHHBIX
MarHuvToOB IIpHU UX 06’beIII/IHeHI/II/I " pasaciICHUM.
I/ICCJ'IC,IIOBaHI/IC MarouTHOI'O BSaHMOHCﬁCTBHH
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Y €ro 3HaYCHUeE IS KU3HU
Ha 3emie. OnbIT Jpcrena.
MaruauTHoOe nosue
AIEKTPUYECKOTO TOKA.
IIpumenenue
AIEKTPOMArHuTOB

B TeXHUKE. JlelicTBue
MAarHUTHOTO TOJIs

Ha IPOBOIHUK C TOKOM.
DIEeKTPOJIBUTATENb
ITOCTOSIHHOTO TOKA.
Hcnonb3oBaHue
AJIEKTPOJIBUTATENEN

B TEXHUYECKHUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3ydyeHne MarHuTHOTO MOJIS MOCTOSIHHBIX
MarHuTOB MPHU UX 0OBETMHEHUH U Pa3/IeJICHUN.
IIpoBeneHne ONBITOB MO BU3yaIU3aLUH TOJIS
MTOCTOSIHHBIX MAarHUTOB.

N3yueHune aBneHNs HAMArHUYMBAHUSA BEIIECTBA.
Hccnenoanue AeCTBUS SIIEKTPUIECKOTO TOKA
Ha MAarHUTHYIO CTPEJIKY.

[IpoBeneHne onbITOB, AEMOHCTPUPYIOLIUX
3aBUCHUMOCTB CHJIbI B3AUMOJICHCTBUS KaTYyIIKN

C TOKOM M MarHuTa OT CHJIbl U HaIllPaBJICHUS TOKA
B KaTyIIIKE.

AHanu3 cuTyanuy NpakTUIECKOTO IPUMEHEHHUS
AJIIEKTPOMATHUTOB (B OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, MPOMBILIJIEHHOCTH, MEJTULIUHE).
N3ydeHue nericTBUst MarHUTHOTO IO

Ha [IPOBOJHUK C TOKOM.

N3ydenue nercTBus 3JIEKTPOABUTATENS.
N3mepenue KII/] anekTpoaBurarenbHoOM
YCTaHOBKH.

Pacno3HaBanue u aHaNM3 pa3InyHbIX
NIPUMEHEHUH 3JICKTPOJBUTATENIEN

(TpaHCcnopT, OBITOBBIE YCTPOMCTBA U JIP.)

24

DJIEKTpOMAarHuTHas
WHIYKLHS

Onbitel Papajes. SABneHue
ANEKTPOMAarHuTHOM
nHaykuuu. [Ipasuno Jlenna.
DIEeKTpOreHepaTop.

OneITHI 11O HCCIICAOBAaHHUIO ABJICHUA
C-)J'ICKTpOM&FHHTHOfI HHAYKOWHA: HCCIICJOBAHUC
W3MEHCHHUH 3HAYCHUS U HaIIpaBJICHUSA
HHAYKIOMOHHOI'O TOKA
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CnocoObl oJTy4eHust
ANEKTPUYECKOU SHEPTUH.
DIEKTPOCTaHIIUU

Ha BO30OHOBIISIEMBIX
MCTOYHHMKAX SHEPTUU

Htoro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB 110 I[TPOT'PAMME
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9 KIIACC

No HanmenoBanue KomunuectBo | IIporpammuoe conepxanue | OCHOBHBIE BUJIBI IEITEILHOCTH O0yUYaIOIIUXCA
n/m pa3ziesioB U TeM 4acoB
y4eOHOro npeaMera
Paznen 1. Mexanuuyeckue siBJIeHUS

1.1

Mexannueckoe
JIBUKEHUE U CIIOCOOBI
€r0 OMMUCAHUS

10

MexaHn4yecKkoe IBUKEHHUE.
MarepuanibHas TOUKa.
Cucrema oTcuéra.
OTHOCHUTENBHOCTD
MEXAHUYECKOTO JBHKCHUS.
PaBHOMepHOE
MPSMOJIMHEWUHOE JBUKECHUE.
HepaBHomepHoe
MPSMOJIMHEWMHOE JBUKECHUE.
CpenHsisi ¥ MTHOBEHHAsI
CKOpOCTb TENa IpHu
HEPAaBHOMEPHOM JIBUKCHUU.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHEWMHOE ABUKEHHUE.
CBoOomHOE TIaIcHHE.
Onpitel [Nanumes.
PaBHOMEpHOE NBHKEHUE

10 OKPY’KHOCTH.

Ilepnon u wacrora
obOpaienus. JIuneiHas u
YIJIOBast CKOPOCTH.

Ananus u o0CyXJeHIe Pa3IMUHBIX IPUMEPOB
MEXAHUYECKOTO JIBUKEHUS.

O6cyxeHre rpaHul] IPUMEHUMOCTH MOJIENN
«MaTepHualibHask TOUKa.

OnucaHne MEXaHUYECKOTO ABM)KEHUS
pa3IMYHBIMU ClIOCO0aMu (ypaBHEHHE, Ta0IHIIA,
rpadux).

AHanu3 )KU3HEHHBIX CUTYallUi, B KOTOPBIX
IPOSIBISIETCS] OTHOCUTENIbHOCTh MEXaHUYECKOTO
JIBUKCHHUSL.

HabumroeHne MexaHM4ecKoro ABM)KEHUS Tella
OTHOCHUTEIILHO Pa3HbIX TEJ OTCUETA.
CpaBHEHHE ITyTEN U TPACKTOPUI ABUKEHUS
OJIHOTO U TOTO € TeJa OTHOCUTENBHO Pa3HbIX
TEJI OTCYETA.

Amnanus Tekcra ['anunes 00 OTHOCUTETbHOCTH
JIBUKCHHUSI; BBITTOJIHEHUE 3aJJaHH 110 TEKCTY
(CMBICJIOBOE UTEHUE).

Onpenenenne cpegHell CKOPOCTU CKOIbKEHUS
Opycka WU ABMKEHUS [IapUKa MO HAKJIOHHON
IUIOCKOCTH.

AHanu3 u 00CyXJIeHHEe CrIOCOO0B
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LlenTpocTpemurensHOE
YCKOpPEHHE

NPUOIMKEHHOTO ONPEIeTICHUSI MTHOBEHHOMN
CKOpPOCTH.

Omnpenenenre CKOPOCTH PAaBHOMEPHOTO
JBIKEHUS (IIapuKa B )KMIKOCTH, MOJAEIIN
3JIEKTPUUECKOTO aBTOMOOMJIS U T. 11.).
Onpenenenve MyTH, OPOUIEHHOTO 3a IAaHHBIN
IIPOMEKYTOK BPEMEHU, U CKOPOCTH TeJa

10 rpad UKy 3aBUCUMOCTH IMYyTH PABHOMEPHOTO
JBUKEHUS OT BPEMEHHU.

OO6cyxeHrne BO3MOXHBIX TPUHIUTIOB
JEHUCTBUS TPUOOPOB, U3MEPSIIOIITUX CKOPOCTh
(cIuI0OMETPORB).

Brruucnenue myTa ¥ CKOpOCTH MpH
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBIKCHUH
Tena.

Omnpenenenre NPORJEHHOTO IMMyTH U YCKOPEHUS
JBIKEHUS Teja 1Mo rpaduKy 3aBUCUMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
JBUKEHUSA TeJla OT BPEMEHHU.

IIposepka eunome3swi: eciu

npU pagHOYCKOPEHHOM OBUINCEHUU

0e3 HauanbHOoU CKOPOCMU NYMU OMHOCAMCSL
KaK psi0 HeYEMHbIX Yuces, mo
CO0mMeemcmayouue NPOMeHCymKu pemeru
0OUHAKOBYL.
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OnpeneneHrne yCKOpeHUs Tela

MIPU PABHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TTIOCKOCTH.

N3mepenue nepuoa u 4acTOThl 0OpaIeHUs
Tesa Mo OKPYKHOCTH.

Onpenenenre CKOPOCTH PABHOMEPHOTO
JBKEHUS TeJla MO OKPY>KHOCTH.

Pemenue 3aau Ha onpeaeneHue
KMHEMATUYECKUX XapaKTePUCTUK
MEXaHUYECKOTO JBUKECHUS Pa3TUYHBIX BUOB.
Pacno3naBanue u npubInKEHHOE OMMCaHNE
Pa3IMYHBIX BUJIOB MEXaHUYECKOTO JABUKEHUS
B IPUPOJIC U TEXHUKE (HA MpUMepax cBOOOTHO
najaroluX Tej, IBKEHHS )KUBOTHBIX,
HEOECHBIX TeJI, TPAHCTIOPTHBIX CPEJICTB U JIP.)

1.2

BzaumoneiicTBue Ten

20

IlepBsIii 3axk0oH HproTOHA.
Bropoi 3akoH HeroroHa.
Tperunt 3akoH HproTOHA.
[IprHIMD cyneprio3unuu
CHIIL.

Cuna ynpyroctu. 3aKOH
I'yka. Cuna TpeHus: cuna
TPEHUS CKOJIbXKECHUS, CUIIA
TPEHUS TOKOSI, IPYTUE BUABI
TPEHUS.

Cuita TSKECTH U 3aKOH
BCEMHUPHOT'O TSATOTEHUS.

Habmronenue u o0cyxaeHre OnbITOB

C IBMDKCHHEM TeJla IIPU YMCHBIIICHUY BITHSTHUS
JIPYTUX TEJ, MPEMATCTBYIOMINX JIBUKCHHIO.
Amnanns texcra [annnes ¢ onucanuem
MBICJICHHOTO SKCTICPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH MHEPIIHH;
BBITIOJIHCHHE 33JIaHUH 10 TEKCTY (CMBICIIOBOE
YTEHHE).

OO6cyxaeHre BO3MOXKXHOCTH BBITTOJTHCHUS
3aKOHA MHEPIIUH B Pa3JIMYHBIX CHCTEMax
OTCUETA.

Hab6nronenue u 06Cy)aeHue MEXaHUYECKUX
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Y ckopenue cBOOOTHOTO
najieHusi. /J[BrkeHue rmiaHeT
Bokpyr Connua. [leppas
KOCMHYECKAsI CKOPOCTb.
HesecomocTs u neperpysku.
PaBHOBeCHE maTepuanbHOU
TOYKH. AOCOTIOTHO TBEPAOE
Teno. PaBHOBecHeE TBEPAOTO
TeJa ¢ 3aKPEIUIEHHON OChIO
BpalieHus. MOMEHT CUJIBL.
LenTp TsxecTn

SIBJICHUU, TPOUCXOIAIINX B CUCTEME OTCUYETA
«Tenexka» npu €€ paBHOMEPHOM

Y YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.

JIeliCTBHS C BEKTOpaMU CHJI: BBITIOJIHEHHE
3aJ1aHUM 10 CJIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Habmronenne n/mnu npoBeeHUE OMBITOB,
JEMOHCTPUPYIOLINX 3aBUCUMOCTDb YCKOPEHUS
TeJa OT NPWJIOKEHHON K HEMY CHJIBI U MACChI
Tena.

AHanu3 u 00bsCHEHUE SIBICHUI

C UCIIOJIb30BAHUEM BTOPOro 3akoHa HbroTOHA.
Pemenue 3aa4 ¢ ucnoap30BaHUEM BTOPOTO
3akoHa HbI0TOHA U MTpaBHIIa CII0KEHUS CUJL.
Onpenenenne KECTKOCTH MPYKUHBI.

AHanu3 cuTyaiui, B KOTOPbIX HAOII0JAI0TCS
ynpyrue aegopmaiuu, 1 ux o0bsICHEHUE

C UCIIOJIb30BAHUEM 3aKoOHa [ yka.

Pemenue 3anay ¢ HCOIb30BaHUEM 3aKOHA
I'yka.

HccnenoBanre 3aBUCUMOCTH CUIIbI TPEHUS

CKOJIBXXCHM OT CHUJIBI HOPMAJIbHOI'O JaBJICHHUS.

OO6cyxeHHe pe3ynbTaTOB UCCIIEA0BAHUS.
Onpenenenue ko3P PuienTa TpeHus
CKOJIb)KEHUSI.

N3mepenue cuibl TpeHUS TOKOSL.
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Petienue 3a1a4 ¢ uCnosib30BaHUEM (POPMYJIIbI
JUTSI CHITBI TPEHUSI CKOJTBYKEHUS.

AHanu3 IBMKEHUS TN TOJIBKO MO IEHCTBUEM
CHUJIBI TSKECTH — CBOOOHOTO MaJICHUS.
OObsicHEeHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOJTHOTO MaJICHHs OT MACChI TeNa.

O1neHKa BeJIMYUHBI CUJIBI TATOTEHUS,
JIEUCTBYIOIIEN MEXKIY ABYMS TEJIAMU

(1 pa3HBIX Macc).

AHanu3 ABUKEHUSI HEOECHBIX Tell

MO/ ICSHCTBUEM CHJTBI TATOTCHUS

(C UCIOJIb30BAaHUEM JIOTIOJIHUTEIBHBIX
UCTOYHUKOB UH(POPMAITUH).

Pemenne 3ama4 ¢ uCnoyib30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (POPMYJIBI

JUTs pacy€Ta CHIIBI TSDKECTH.

AHanu3 OpUruHaIbHOrO TEKCTA,
OMMCHIBAIOIIETO MPOSBIICHUS 3aKOHA
BCEMHPHOTO TSATOTEHHUS; BBITIOJHEHUE 3aaHUI
10 TEKCTY (CMBICIIOBOE UTEHUE).

Habmronenue u o0cyxkaeHHE OMBbITOB

110 U3MEHEHUIO Beca TeJia IPU YCKOPEHHOM
JBKEHUU.

AHanu3 yCclIOBU BOSHUKHOBEHUS HEBECOMOCTH
U TIEPETPY3KH.

Peienue 3a1a4 Ha onpeiesieHUE Beca Tena

B PA3JIMYHbBIX YCIOBUSIX.
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AHanu3 cui, IeUCTBYIONIUX HA TEJO,
MOKOSAIIIEECsS] Ha OMope.
OrnpeneneHre HEHTPa TAKECTH PA3TUUYHBIX TEJ

1.3.

3aKOHBI COXpaHCHHUA

10

Nmnynesc Tena. I3mMenenue
uMItysbca. IMIyasc CUIIBbL.
3aKOH COXpaHEHUs
nMIyJibsca. PeaktuBHoe
JIBIKEHUE.

Mexanudeckas paborta u
MOIIHOCTh. PaboTa cun
TSYKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHEPTUH U
pabotsl. [loTeHnnanbHast
DHEPrus Teja, MOJHATOTO
HaJl IOBEPXHOCTHIO 3EMIIH.
IloTeHnmanbHas 3HEprus
CKaTOMN NPYKUHBI.
Kunertnueckas sHEprusl.
Teopema 0 KHHETHUYECKOU
SHEPruu. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTrUn

HaGmronenue u o0Cyk1eHUE OTBITOB,
JEMOHCTPHUPYIOIINX MEepeavy UMITYJIbCa

IpY B3aUMOJICHCTBUY TEJ, 3aKOH COXPAHEHUS
UMITYJIbCa IpU a0COIIOTHO YIIPYTOM U
HEYIPYTroM B3aUMOJICHCTBUU TEJ.

AHanu3 cuTyaluil B OKpy>Karolleil ;Ku3Hu

C MCIIOJIb30BaHHEM 3aKOHA COXPAHEHUS
UMITYJIbCA.

Pacno3naBanue siBIEeHHUS PEaKTUBHOTO
JBUKECHUSI B IPUPOJIEC U TEXHHUKE.
[IpumeHeHne 3aK0Ha COXpPaHEHUS UMITYJIbCa
U1 pacdy€Ta pe3ysbTaToOB B3aMMOACHCTBUS Tl
(Ha mpuMepax HEeyNpyroro B3auMOACHCTBHUS,
yIPYTroro HEeHTPaIbLHOTO B3aUMOACHUCTBUS BYX
OJIMHAKOBBIX TeJl, OJJHO U3 KOTOPBIX
HETIOJIBHMKHO).

Pemenue 3a1a4 ¢ HCTIOIB30BaHUEM 3aKOHA
COXpaHEHHSI UMITYJIbCA.

Omnpenenennie pabOThI CHIIBI YIPYTOCTH

npyY MobEME Irpy3a ¢ UCIOIb30BAHUEM
HEMOJBMKHOTO U MOABUXHOTO OJIOKOB.
M3mepenne MOIIHOCTH.

M3MmepeHne noTeHualbHOM SHEPTUU YIIPYTO
ne(OpMUPOBAHHOMN MPYKUHBI.
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N3MmepeHne KWHETUYECKOW SHEPTUHU TENa

10 JJIMHE TOPMO3HOTO ITYTH.
DKCIEPUMEHTAIbHOE CPABHEHUE N3MEHEHUS
IIOTEHIMAJIbHOW U KUHETUYECKOW DHEPTUM Tena
IIPU ABMYKEHHUH 110 HAKJIOHHOW ITOCKOCTH.
DKcnepruMeHTaIbHAs MPOBEPKA 3aKOHA
COXpPAaHEHUSI MEXaHUUECKON IHEPTUH

IpU CBOOOTHOM TMAJCHHH.

[IpuMeHEHNE 3aKOHA COXPAHEHUS
MEXAHUYECKON SJHEPTUU JJIs pacyeTa
IIOTEHIUAJIBHOW U KUHETUYECKOW DHEPIUH Tena.
Pemenue 3aau ¢ uCronb30BaHUEM 3aKOHA
COXpPAaHEHUS MEXaHUYECKOW SHEPTUU

Hroro no pazaeny

40

Pa3n

e 2. MexaHnu4deckKue Ko

Je0aHUA U BOJHBI

2.1

Mexanunueckue
KOJIcOaHus

7

KomnebaTenpHOE OBIKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJIeOaHmil: mepuo,
4acToTa, aMIUIUTY/A.
MareMaTu4eCcKu 1
MPY>KUHHBIN MasTHUKHU.
[IpeBpamenue sHepruu
IpHU KoJiebaTeaIbHOM
JIBAKCHHU.

3aTyxaroniye KojeoaHusl.
BrinyX1eHHBIC KOIEOaHUSI.
Pe3onanc

Habmaronenue konebanuii moa n1eiCTBHEM CHUIT
TSHKECTH U YIIPYTOCTH U OOHAPYKEHUE
N0TOOHBIX KOJIEOAHUM B OKPYKAIOIIIEM MHUPE.
AHanmu3 Kojie0aHui Tpy3a Ha HUTH U

Ha npykuHe. OnpeaeIeHre 4aCTOThI
KOJICOAaHUH MaTeMaTHIECKOTO M ITPYKUHHOTO
MAasITHUKOB.

Habaronenue u 00bsICHEHUE SIBICHUS
pe3oHaHca.

HccnenoBanue 3aBUCUMOCTH TIEpUOa
KOJICOaHMH ITOABEIIICHHOTO K HUTH Tpy3a

OT JUITMHEI HUATH.
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[TpoBepka HE3aBUCUMOCTH MEpHOIa KoJieOaHU

rpysa, moaABCIICHHOTI'O K JICHTC, OT MAaCChl I'py34a.

Habmonenue u 06CyK1eHUE OIBITOB,
JTEMOHCTPUPYIONTUX 3aBUCUMOCTh TIEPHOIA
KOJIeOaHMI MPYKMHHOTO MATHUKA OT MACCHI
rpy3a 1 KECTKOCTH MPYKUHBI.

[TpuMeHeHrne MaTeMaTUYECKOTO U IPYKHHHOTO
MasITHUKOB B KQYECTBE MOJIEJICH JJIs ONUCAHUS
KOJIe0aHUH B OKPYIKAIOIIEM MUPE.

Pemenne 3amay, CBSI3aHHBIX C BBIYMCICHUEM
WJIU OLICHKOM 4acTOThI (TIepro/1a) KojieOaHu
H3mepenue yckoperust c60600H020 nadetus

2.2

Mexanunueckue
BOJIHBL. 3BYK

MexaHu4decKue BOJIHEIL.
CBoHCTBa MEXaHUYECKHUX
BOJIH. [IpoionbHbIe U
MornepeyHble BOJIHbL. J[JinHa
BOJIHBI U CKOPOCTb €€
pacrpocTpaHEHUs.
MexaHU4YeCKHe BOJTHBI

B TBEPJIOM TEJIE,
CEHCMHYECKHE BOJIHBI.
3ByK. ' poMKOCTb 3ByKa U
BbICOTA TOHA. OTpaxeHue
3ByKa. MHppa3Byk u
yIBTPa3BYyK

OO6HapyxeHre U aHAJIN3 BOJTHOBBIX SIBJICHUI
B OKPY’KaIOIIIEeM MHPE.

HaGnronenue pacnpoctpaHeHust mpoAOIbHBIX
Y TIONIEPEYHBIX BOJH (HA MOJAENH) U
0OHapyKEeHHE aHAJIOTUIHBIX BUI0B BOJTH

B IIpUpoOJie (3BYK, BOJHBI HA BOJIEC).
Brruucnenue qivHbI BOJTHBI M1 CKOPOCTH
pacnpocTpaHEHHUs 3ByKOBBIX BOJIH.
DKCIEePUMEHTAIBHOE OTIPEICTICHUE TPAHUIT
YaCTOThI CIBIIIMMBIX 3BYKOBBIX KOJI€OaHUM.
Halntonenue 3aBUCUMOCTH BBICOTHI 3BYKa

OT YacCTOTHI (B TOM YHCJIIC, C UCTIOIb30BAHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).

Habmronenue u 00bsICHEHNE SABJIEHUS
aKyCTHYECKOTO pe30HaHCA.
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AHanu3 OpUTHHAIBHOTO TEKCTA, TOCBAMIEHHOTO
WCIIOJIB30BaHUIO 3ByKa (WU YJIbTPa3BYyKa)

B TEXHHKE (9XOJIOKALUS, YIbTPA3BYK

B MEJUIIMHE U Jp.); BBIIIOJIHEHUE 3a/IaHU

10 TEKCTY (CMBICIIOBOE YTCHUE)

Hroro no pazneny

15

Pa3nen 3. DiiekTpoMarHuTHoOe MoJie U 3JIeKTPOMATHUTHBIE BOJTHBI

3.1 | DnekTpoMarHuTHOE 6 DJIEKTPOMArHUTHOE TOJIE. [TocTpoenue paccyxaeHuit, 000CHOBBIBAIOIITUX
noJie u DNEKTPOMArHUTHBIC BOJHBI. | B3AUMOCBSI3b AIEKTPUUYECKOTO U MAarHUTHOT'O
AJIIEKTPOMArHUTHbBIC CaoiicTBa MOJIEH.

BOJIHBI AIEKTPOMATHUTHBIX BOJIH. DKCNEepUMEHTAIBHOE U3YUYEHHE CBOMCTB
[Ikana 3JIEKTPOMArHUTHBIX | AJIEKTPOMArHUTHBIX BOJIH (B TOM YHCIC
BOJH. VMcnons3oBanue C TIOMOIILI0 MOOMITBHOTO TeNeOHA).
AJIIEKTPOMATHUTHBIX BOJIH AHaJIN3 peHTT€HOBCKUX CHUMKOB
JUTSI COTOBOM CBSI3H. YeJIOBEYECKOI0 OpraHu3Ma.
DNEKTPOMAarHUTHAs IPUPOJA | AHAIHU3 TEKCTOB, OMMCHIBAIOIIUX MTPOSBICHUS
cBera. CKOpOCTh CBETA. 3JIEKTPOMATrHUTHOTO U3JTyYECHHS B IPUPOJIC:
BonHOBEIE CBOMCTBA CBETA | KUBBIC OpPraHU3MbI, U3Ty4eHUS HEOSCHBIX TEJ
(CMBICJIOBOE UTEHUE).
Pacno3naBanue u aHanu3 pa3IMuHbIX
MPUMEHEHUH 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKE.
N3ydenune BOIHOBBIX CBOMCTB CBETA.
Pemenue 3agau ¢ ucnonb3zoBaHueMm GHopMyii
JUJISl CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITTUHBI
BOJIHBI M YaCTOThI CBETA
Uroro no pazneny 6
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Pasnena 4. CBeToBbIC ABJICHUSA

4.1

3aKOHBI
pacipoCTpaHEeHUS
CBETa

JlydyeBas Mmonenb cBeTa.
Hcrounuku cBeTa.
IIpsmonuHeiHoe
pacnpocTpaHEHHUE CBETA.
3atmenusa CoaHua v JIyHBI.
Otpaxxenue cBera. Ilnockoe
3epKaJI0. 3aKOH OTPAKEHUS
CBeTAa.

IIpenomiienue cBera. 3aKOH
npesomiienus ceeta. [losHoe
BHYTPEHHEE OTPAKECHUE
ceta. Mcnoabp3oBaHue
MOJIHOTO BHYTPEHHETO
OTPAKEHUS B ONITUYECKUX
CBETOBOJIaX

HaGmronenue onbIToB, 1EMOHCTPUPYIOIITIX
SIBJIEHUE MPSIMOJIMHEHHOTO paCIIPOCTPAHEHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJIYyTEHH),

Y UX MHTEPIIPETAIHs C UCTIOJIb30BAHUEM
MOHSITUSI CBETOBOTO JIyya.

OOBsicCHEHNE ¥ MOJICTTMPOBAHNUE COTHEUHOTO H
JIYHHOTO 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH YTila OTPaKEHUS
CBETOBOIO JIy4a OT yTJia MaJICHHUs.

N3yueHnne cBOMCTB N300pakeHUs B TIJIOCKOM
3epKae.

Habaronenne u 00bICHEHHE OITBITOB

IO MOJYYEHHUI0 N300paKEHU B BOTHYTOM U
BBITTYKJIOM 3epkanax. HaGmonenue u
0OBSCHEHHE OIBITOB 11O TIPEJIOMJICHUIO CBETA
Ha FPAHUIIE PA3JIUYHBIX CPEJl, B TOM YUCIIE
OIIBITOB C MOJIHBIM BHYTPEHHUM OTPAKCHUEM.
UccnenoBanue 3aBUCUMOCTH yriia
MPEJIOMIICHUS OT YIJIa MaJICHUs] CBETOBOIO JTyya
Ha IPAHUIIE «BO3TYX—CTEKIIO».
Pacno3naBaHue SIBJIEHUN OTPAKEHUS U
MPEJIOMJICHUSI CBETA B OBCEIHEBHOM JKU3HM.
Ananus 1 00bSICHEHHUE ABJICHUS OIITHYECKOTO
MHpaxa.

Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM 3aKOHOB
OTPAXKEHUS U IPEJIOMIICHUS CBETA
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4.2 | JIuH3BI ¥ OITHYECKHUE 6 Jlunza. Xox mydeii B munze. | [lomydenne n300paxeHuii C TOMOIIBIO
puOOopbI OnTuyeckas cucrema coOuparoIiel U paccenBaroleH JIMH3.
dotoanmapara, Mukpockomna | OnpeneneHue (pOKyCHOro pacCTOSHUS U
U Teneckorna. ['na3 kak OTNITHYECKOU CHUITBI COOMPAFOIIICH JINH3HI.
ONTHYECKasi CUCTEMA. AHanu3 yCcTpoHCTBA U MPUHIIMIA JEHCTBUA
bmzopykocTs HEKOTOPBIX ONTUYECKUX TPHOOPOB:
JaIbHO30PKOCTh doToamnmapara, MUKPOCKOTIA, TEJIECKOTA.
N3yyeHnue Mojienu riia3a Kak ONTUYECKON
CUCTEMBbI. AHaU3 SIBJICHUHN OJIM30PYKOCTH
U TaJIbHO30PKOCTH, MPUHIIMIA AEHCTBUS
OYKOB
4.3 | Pazmoxenue 0eoro 3 Pasznoxenue Oeoro ceera Habmonenue pasznoxxenus 6eyoro ceera
CBETa B CIIEKTP B ciekTp. OnbITel HhlOTOHA. | B CIIEKTD.
CrnoxeHue CreKTpabHbIX HaGmronenue u 00bsiICHEHUE OTBITOB
1BeToB. Jlucnepcust cBeTa 10 TTOJTYYSHUIO OEJIOT0 CBETa MPH CII0KECHUN
CBETa pPa3HbIX LIBETOB.
[TpoBeneHune u 0OBSICHEHUE OMTBITOB
10 BOCIIPUSTHUIO LIBETA MPEAMETOB MPU UX
HAOJFOICHUY YePe3 IIBETOBBIC (DUITBTPHI
(LIBETHBIC OYKH)
Hroro no pazneny 15
Pa3nen 5. KBanToBbie ABJIeHUSA
5.1 | Ucnyckanue u 4 OmnbiTel Pezepdopna u OOGcyxaeHue 1enu onsIToB Pesepdopna

IIOIJIOMCHUEC CBCTA
aTOMOM

IJTAaHETapHast MOJIENIb aTOMa.
Monens aroma bopa.
Hcnyckanue v norioiieHue

1O UCCIICAOBAHHUIO aTOMOB, BbIABHNKCHHUC
TUIIOTE3 O BOBMOXKHBIX PE3YJIbTAaTax OIILITOB
B 3aBMCUMOCTH OT IMpCAIoJaaracMoro CTpoCHus
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cBera aToMOM. KBaHTHI.
JInHeWyartsle CIEKTPHI

aTOMOB, (JOPMYJIMPOBAHKE BHIBOJIOB

Y3 PE3YIbTATOB ONBITOB.

OO0cyxaeHue MPOTUBOPEUHH TIJIaHETapHOMN
MOJEIU aTOMa U OCHOBAHUM JIJISI TUIIOTE3bI
Bopa o crarmonapHbIx opOUTaX AIEKTPOHOB.
Habmronenne CrjiomHbIX U JIMHEHYATHIX
CIIEKTPOB U3JIy4YE€HUS PA3JINYHBIX BEIIECTB.
OO0bsicHEHHUE IMHENYAThIX CIEKTPOB U3TYUYEHUS

52

CTpoeHue aTOMHOTO
sypa

PannoaktuBHOCTh. ANb(ha-,
0eTa- 1 raMMa-u3IIy4eHUsI.
CtpoeHue aTOMHOTO s1pa.
Hyknonnas monens
aTOMHOTrO sizipa. M30Toms!.
PagnoakTuBHBIC
npespauieHus. [lepuon
MoJIypacriajia aTOMHBIX sJI€p

OO0cyx/1eHre BO3MOXKHBIX THITOTE3 O MOJIEIISIX
CTPOEHHS s7pa.

Omnpenenenue cocTaa siep 1o 3aIaHHbIM
MAacCOBBIM U 3aPsI0BbIM YHCIIAM H

TI0 TIOJIOKEHUIO B IEPHOUIECKON CHCTEME
DIIEMEHTOB.

AHanm3 U3MEHEHHUsI COCTaBa S/Ipa U €ro
TIOJIOKEHUSI B TIEPHOANYIECKON CUCTEME

P O-PaJHMOAKTUBHOCTH.

HccrenoBanue TpeKOB 0-4aCTHI] 10 TOTOBBIM
dororpadusim.

OOHapy)KeHHEe U H3MEPECHUE PATHAIUOHHOTO
(oHa ¢ TOMOIIBIO JO3UMETPA, OLICHKA €T0
MHTEHCHBHOCTH.

AHanu3 OMOJIOTHYECKIX U3MEHECHUH,
MPOUCXOISIINX MO/ ACHCTBUEM
PaTuOaKTUBHBIX H3ITy4CHHN.
Hcnonp3oBaHne painOaKTHBHBIX H3ITy4EHUH
B MEIHIINHE
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5.3 | SlnepHble peakuu 7 AnepHble peakuuu. 3aKoHbl | PemeHune 3a1a4 ¢ MCIOJIb30BaHUEM 3aKOHOB
COXpaHEHUs 3apsI0BOrO U COXPAHEHUSI MaCCOBBIX U 3apsAI0OBbIX YUCEI
MacCOBOI0 YUCEIl. DHEPTUs | Ha OMpeesieHUE Pe3yabTaToOB SACPHBIX
CBSI3M aTOMHBIX siiep. CBs3b | peakiuii; aHaIu3 BO3MOKHOCTH HITH
MacChl M DHEpruu. Peakuun | HEBO3MOXKHOCTHU SJIEPHOUN pEaKIIIH.
CUHTE3a U JCJICHUA SIED. OueHkKa 3HEpIruM CBSI3U SAEP € UCHOJIb30BAHUEM
Hcrounuku sHeprun CosHua | popmysisl DWHIITEHHA.
u 3BE31. AnepHas OO0cyxaeHne NepCrieKTUB UCTIONb30BaHMS
sHepreTuka. /lencreus YIIPaBJISIEMOI0 TEPMOSIEPHOIO CUHTE3A.
PaTiOaKTHBHEIX M3IIydeHH | OOCYXICHUE TPEUMYIIECTB U IKOJIOTUIECKIX
Ha >)KMBBIE OPraHU3MBbI po0JieM, CBSI3aHHBIX C SAEPHOM SHEPTreTUKOM
Htoro no pazneny 17

IToBTOPHUTEIBHO0-0000 1AM MOAYJIb

[ToBTOpEHNUE M
o0o01ieHne
coJiepKaHus Kypca
¢u3uku 3a 7-9 Kiaccol

9

Cucremaruzanus u
0000111eHIE TIPEIMETHOTO
COJIEp>KaHus U OIbITa
JESTEIILHOCTH,
npUOOPETEHHOTO

IPU U3YYEHUU BCETO Kypca
(bU3UKN OCHOBHOTO OOIIETO
oOpa3oBaHus.

IToaroroBka K OCHOBHOMY
roCy/1apCTBEHHOMY
PK3aMeHy M0 (pr3HKe

TSI 00y4aroIuXCs,
BBIOPABIINX 3TOT YUCOHBIM
npeaMeT

Brinonnenue yueOHbIX 3a/laHUi, TPEOYIOITUX
JEMOHCTPALMY KOMIIETEHTHOCTEM,
XapaKTEPU3YIOLIUX €CTECTBEHHOHAYYHYIO
I'PAMOTHOCTB:

— IPUMEHEHUS MMOJYYEHHBIX 3HAHUN

JUTSl HAYYHOTO 0OBsICHEHUSI (PU3HYECKUX
SABJICHUW B OKPYKAIOIIEU IPUPOLE,

B MIOBCEIHEBHOW JKU3HU U BBISIBIICHUS
(bU3HYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTUH;

— MPUMEHEHUS OCBOCHHBIX
AKCIEPUMEHTAIBHBIX YMEHUN

JUTSL UccleIoBaHus (PU3MUECKUX SIBJICHUMH,
B TOM YHCJIE JJISI IPOBEPKU TUIIOTE3
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Y BBISBJICHHS 3aKOHOMEPHOCTEMN.

Pemenne pacu€THbIX 3a7a4, B TOM YUCIIE
MPEANOoJaralorX UCIOIb30BaHle (PUINYECKUX
MoJieJIel U OCHOBAHHBIX Ha COJEPKaHUU
Pa3IMYHBIX PA3EIOB Kypca (PU3HKH.
Brinonnenue u 3ammTa rpynnoBbIX WK
WHUBUTyaJIbHBIX TPOEKTOB, CBSI3aHHBIX

C coZiep)aHueM Kypca pU3NKH

Uroro no pazneny 9
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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