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1. Ilnanupyemble pe3yabTaTbl H3y4YeHHs Kypca (HU3MKHM OCHOBHOM

INIKOJIBI.

Wzyuenne yuebHoro mpeamera «®dusmka» Ha ypOBHE OCHOBHOTO 00mIero oo6pa3oBaHus
JOJDKHO — O0ecreynBaTh JIOCTHIKEHHE CJEIYIONUX JIMYHOCTHBIX, METalpEeIMETHBIX U
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JINYHOCTHBIE PE3VJIbTATHI

JInyHOCTHBIE PE3YAbTATHI OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIC B YACTH:
1.I'pa:kiaHcKOro BOCIMTAHUSA

TOTOBHOCTUU K aKTHUBHOMY YYacTHIO B OOCYXJEHUU OOIIECTBEHHO - 3HAYUMBIX MPOOJIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN (HU3UKU

2 .J1aTpHOTHY€CKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIICHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY M HAYUHOMY
HacJeAnio, TTOHUMaHUsl 3HAYeHUs (U3MYECKON HAayKW B KU3HH COBPEMEHHOTO OOIIECTBa,
CrOCOOHOCTH BIAJIETh JOCTOBEPHOU MH(OpMaIueit 0 mepeIoBhIX JOCTHKEHUAX U OTKPBITHSIX
MHUpPOBOM H OTEUYECTBEHHOW (U3HUKH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTPOUCTBE MUpPA U OOIIECTBA;

3. JlyxoBHO - HPaBCTBEHHOr0 BOCHUTAHHUS JieTeli HAa OCHOBe POCCHIHCKHUX
TPAAMUMOHHBIX IEHHOCTEH

MPEACTABICHUS O COIMAIBHBIX HOpPMax MW TPaBWIAX MEXKIWYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JEATEILHOCTH TPH BBIMOJTHCHUH
yueOHBIX, IO3HABaTENbHBIX 3a]a4, BBIIIOJHEHUH OHKCIHEPUMEHTOB, CO3JaHUU YUEOHBIX
MIPOEKTOB, CTPEMJICHUS K B3aMMOIMOHMMAHUIO M B3aUMOIOMOIIM B Ipoliecce 3ToM yueOHO
JESATENbHOCTH; TOTOBHOCTH OLICHWBATh CBOE NMOBEACHHE M MOCTYIKH CBOMX TOBApHILEH C
MMO3UIIMY HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB

5. Honyasipu3anuu HAYYHBIX 3HAHU# cpeau aAeteil (IleHHOCTH HAYYHOr0 MO3HAHUSA)
MHPOBO33PEHUYECKUX IMPEACTABICHUN COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd U COCTaBISIOIIMX OCHOBY JUIsi NOHUMAaHHUS CYIIHOCTHM HAyYHOM KapTUHBI MHpA;
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJBI, B3aUMOCBS3AX
YeJI0BEKa ¢ IPUPOJHON CPEO, O POJIH MPEeaAMETa B TO3HAHUH 3TUX 3aKOHOMEPHOCTEN;
[I03HABATEJIbHBIX MOTHBOB, HAIPABJIICHHBIX HA IOJIyYEHHWE HOBBIX 3HAHUW MO NpPEIMETY,
HEO0OXOIUMBIX JJ1s1 00BSICHEHHS HAOII0IaeMbIX IIPOLIECCOB U SIBIICHUI;

M03HABATEIbHON M MH(DOPMALIMOHHONW KYJIBTYpPbI, B TOM YHCJIE€ HaBBIKOB CaMOCTOSITEIbHON
paboTel C y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATypOH, JOCTYMHBIMU TEXHUUYECKUMU
cpeacTBaMu MHGOPMAITMOHHBIX TEXHOJIOTHIA;

MHTEpeca K OOY4YeHHMIO M TO3HAHHIO, JTI0O03HATENBHOCTH, TOTOBHOCTH W CHOCOOHOCTH K
caMo00pa30BaHUIO,  HUCCIENOBATENLCKONM  JEATEIbHOCTH, K OCO3HAaHHOMY  BBIOOpY
HaIpPaBJICHHOCTH U YPOBHS OOy4YeHHsI B JajIbHEHIIEM;

6. ®U3N4ecKOro BOCIUTAHUSA U (P OPMHUPOBAHNS KYJIbTYPbI 3/10POBbS

OCO3HAHUs LIEHHOCTU KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS! K CBOEMY 3JI0pPOBbIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 >KU3HHU, OCO3HAHUS TOCIEACTBHA WU HEMPUATHS BPEIHBIX NPUBBIYEK,
HE0OX0IMMOCTH COOIOACHUSI TPABUIT 0€30TTACHOCTH B OBITY M pealbHOMN KU3HHU;

7. TpyaoBOro BOCIUTAHUA U MPO(eCcCHOHATLHOI0 caMOooNpe/iesIeHus!

KOMMYHUKaTUBHOM KOMIIETEHTHOCTHU B 0OIIIECTBEHHO TMOJIE3HO, y4eOHO-
UCCIIEI0BATENILCKOM, TBOPYECKOM MW JIPYTMX BHJIAX JIEATENBHOCTH; HHTEpeca K
MPAKTUYECKOMY M3YyUEHHUI0 MpodeccHii U Tpyda pa3indHOTO pPoja, B TOM YHCIE HAa OCHOBE
MIPUMEHEHHs] TPEAMETHBIX 3HAHHWM, OCO3HAHHOTO BHIOOpA WHAWBUIYaTbHOW TPAECKTOPUU
MIPOJIOJKEHHSI 00pa30BaHUs C YIETOM JTMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K MPEAMETY,
OOIIECTBEHHBIX HHTEPECOB U IOTPEOHOCTENH;

8. JKo010rnYecKoro BOCHUTAHUS

9KOJIOTHYECKH I€IeCO00pa3HOr0 OTHOIICHHsI K MPUPOJEe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMSI, TOHUMAaHUs [IEHHOCTH 3JJ0POBOTO U 0€30MacHOro 00pasa KU3HH,




OTBETCTBEHHOTO OTHOLICHHS K COOCTBEHHOMY (PH3MUECKOMY U TICUXUYECKOMY 370POBBIO,
OCO3HAHMS IIEHHOCTH COOJIIOJICHHS TpaBWJI O€30MacHOTO TMOBEAEHUs Npu pabore ¢
BELLECTBAMHU, a TAKXKE B CUTYyalUsIX, YIPOKAIOIIMX 30POBbIO U JKU3HHU JIIOJEH;

CIOCOOHOCTH TPUMEHSTH 3HAHUA, MOJy4aeMble NPU H3YYCHHU MpeaMeTa, Ul pPeLICHUs
3a71a4, CBS3aHHBIX C OKPYXAIOMIEH MIPUPOJHON CPEIOM, MOBBIIIEHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpBl, OCO3HaHMS TJOOAIBHOTO XapakTepa 3KOJOTMYECKMX NpolieM U ImyTed HX
pelIeHHs TIOCPEICTBOM METOI0B IIPEMETA;

9KOJIOTMYECKOI0 MBILUICHHS, YMEHUSI PYKOBOJICTBOBATbCSA UM B IIO3HABATENIbHOM,
KOMMYHUKATUBHOM U COLIMAJIbHOM MTPAKTUKE

MeTanpeaMeTHbIe Pe3VbTAThI

PeryasituBubie YY /I

OOyJarIHNCS CMOXKET:

- BBISIBIISITH IPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOIIUX ISl pEIICHUS
(buznuecKux 3HaHUI;

- OPUEHTHPOBATHCSA B PA3JIMYHBIX IMOJXOJAaX MPUHATUS pELIEHUN (MHIUBUAYAIBHOE,
MPUHSATHE PEIIeHUs B TpyIIIe, IPUHITHE PELLIEHUH IPyNoil);

- CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelleHuss (U3MUecKod 3aJayd WIM IUIaHa
UCCIEIOBAaHUS € Y4€TOM HMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh MpeAaraeéMble BapUaHThl PeLleHU;

- JieNaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHE

- JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYallMu U MpeJyiaraTh IiaH e€ n3MEHEHUS;

- OOBSACHATH IPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) PE3YNIbTaTOB

- NesITeNIbHOCTH, JaBaTh OLEHKY IPHOOPETEHHOMY OTIBITY;

- BHOCUTbH KOPPEKTUBHI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ1 BBIIIOJHEHUS (PU3NYECKOTO
WCCIIEIOBAaHUS WU MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIHCTB, U3MEHMBILUXCS CUTYaLUH,
YCTaHOBJICHHBIX OIINOOK, BO3HUKIINX TPYIHOCTEH;

- OIICHUBATh COOTBETCTBUE PE3YJIbTaTa EJIU U YCIOBUIM

- CTaBUTh ce0sl HA MECTO JAPYroro 4ejloBeKa B XOJ€ CIopa WM AUCKYCCUU Ha HAYYHYIO
TEeMY, TIOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYTrOro

- MpU3HaBaTh CBOE MpPaBO Ha OUIMOKY MpU pemeHuu (U3NYECKUX 3ajad WId B
YTBEPXKACHUSX Ha HAYYHbIE TEMBI U TaKOE K€ MPaBo JIPYroro

Ilo3naBaTenbuble YY /I:

OOy4Jarmuncs CMOXKET:

— BBISIBIISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKU OOBEKTOB (SIBICHUH);

— yCTaHABIUBATh  CYIIECTBEHHBIM MpHU3HAK  KIAaCCU(PUKAIMU, OCHOBAHUSA IS
0000IIICHUS U CPABHEHUS;

— BBISBIISATh 3aKOHOMEPHOCTH M MPOTUBOpPEUHS] B paccMaTpUBaeMbIX (akTaxX, JaHHBIX U
HaOIOICHUSIX, OTHOCAIINXCS K (PU3MUECKUM SBIICHUSIM;

— BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M MPU M3YUYEHUU (PUIUUYECKUX SIBICHUN H
IIPOLIECCOB;  JE€NaTh BBIBOABI C HCIOJIB30BAHMEM JCAYKTUBHBIX W  HMHIYKTMBHBIX
YMO3aKJIIOUEHUH, BBIIBUIaTh THIIOTE3bI O B3aUMOCBA3SIX (PM3UUYECKUX BEIUYHH;

- CaMOCTOSITEJIbHO  BbIOMpaTh cnoco0 pemieHus y4deOHOM — (usnueckoil 3amaun
(cpaBHEHHME HECKOJBKHX BapUaHTOB pEIICHHUs, BHIOOpP Hambosiee MOIXOJAIIEr0 C Y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB)

- HCII0JIb30BATh BOIPOCHI KAK MCCIIEN0BATENbCKUI HHCTPYMEHT IIO3HAHMS;

- MIPOBOJUTH 10 CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIIOKHBIN
¢bu3nvecKkuil HIKCIIEPUMEHT, HEOOIBILIOE UCCIIe0BAaHNE (PU3NYECKOTO SIBJICHUS;

- OLIEHUBATh HA MPUMEHUMOCTh U IOCTOBEPHOCTH HH(OPMAIIHIO,

- IIOJIyYEHHYIO B XOJ€ UCCIIEI0OBAaHUS WIN IKCIIEPUMEHTA;

- CaMOCTOATENIbHO  (popMynHrpoBaTh 0000LIEHUS W BBIBOABI IO  pe3yjibTaTaM
MIPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICIOBAHMS;




- MIPOTrHO3UPOBATH BO3MOXKHOE JabHElIIee pa3BuThe (PU3HUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIIOJIOKEHUS 00 UX PA3BUTHUU B HOBBIX YCIOBHUSX U KOHTEKCTaX

- MPUMEHSTHh Pa3IMYHbIC METOJbI, WHCTPYMEHTHI M 3alpoChl MPU TOUCKE U OTOOpe
nHGOpPMAIIMY WK TaHHBIX C YIETOM MPEUI0KEHHON yueOHo# (pusnueckoit 3a1aum;

- aQHAIM3MPOBATh, CHCTEMATU3UPOBATh U WHTEPIPETHPOBATH HHPOPMAIIUIO PA3TUIHBIX
BHJIOB ¥ JOPM IpEICTABICHUS;

- CaMOCTOSITEIIBHO BBIOMPATH ONTHMAIBHYIO (OpMY MpeAcTaBlIeHUS HHPOpPMAIMH U
WUTIOCTPUPOBATH PeIllaeMbIe 3a7]a4i HECJIOKHBIMH CXEMaMHU, JIUarpaMMaMH, HHOU TpaduKoi
U UX KOMOMHAIUAMU

KoMMyHukaTuBHBIE Y V]I

OOy4JarOUIUIACs CMOKET:

— B Xoze 0OCYXKICHHs y4eOHOT0 MaTepuaa, pe3yJIbTaToB JabopaTOPHBIX PabOT U MPOCKTOB
3a/1aBaTh BOTIPOCHI 1O CYIIECTBY OOCYK/JIa€MOM TEMBbI M BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha
pelieHue 3a/1a4u ¥ Mo iiep>KaHue 01aroxKenaTeIbHOCTH OOIIEeHNS;

— COTOCTaBIISATh CBOW CYXKJCHHUS C CYXICHHUSIMH JPYrUX YYaCTHHKOB JIMAJOra,
0OHapy>KUBATh PA3JIMYHE U CXOJICTBO MO3UIIHIA;

— BBIPaXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

— MyOJIMYHO MPEJCTABIISITh PE3YJIBTATHI BBITOJTHEHHOTO (PU3MYECKOTO OIBITa (IKCIIEPUMEHTA,
HCCTIe0OBaHUs, TIPOCKTA);

— MOHUMAaTh W UCIOJB30BaTh MPEUMYIIECTBA KOMAHAHOW M HWHIWBHIyaTbHOW pabOTHI MpH
pelIeHNH KOHKPETHON (pr3nueckoil mpoOiaemsl;

— TPUHUMATh IIeJTd COBMECTHOW JICATCIILHOCTH, OPTraHW30BBIBATH JICUCTBUSA 10 €€
JOCTIDKCHHIO: PACTIPENSNSITh PO, OOCYKIaTh TPOIECChl W PEe3yJbTaThl COBMECTHOM
paboThl; 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

—  BBITIOJHATH CBOKO 4YacTh pPabOThHI, JOCTUTAsT KA4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HaIpaBJICHUIO ¥ KOOPAUHHUPYS CBOU JCHCTBUS C IPYTUMU YICHAMHU KOMaH/IbI,

— OIICHMBaTh KAa4€CTBO CBOETO BKJIaJa B OONIMH MPOIYKT MO KPUTEPHUSM, CAMOCTOSTEIHHO
chopMyIUPOBAaHHBIM YYACTHUKAMH B3aMMOICHCTBHS

IlpeaMeTHBIE Pe3YVJbTAThI

7 kjacc

Mexanuyeckue siBJeHUS

Obyyarowuiics Hayuumcs.
- pacro3HaBaTh MEXaHUYECKUE SIBJICHUS M OOBSACHATH HA OCHOBE HMMEIOIIUXCS 3HAHUM
OCHOBHBIE€ CBOICTBA WJIM YCIIOBUS MIPOTEKAHUS 3TUX SIBJICHUI: paBHOMEPHOE MPSMOIMHEIHOE
JBWO)KEHUE, HWHEPLHS, B3aUMOJCHCTBUE TEJ, IMepenada JaBjeHUs TBEPABIMU TeEJIaMH,
YKUJKOCTSMH M Fa3aMH, aTMOC(epHOE IaBJICHHE, IUIaBAHKE TEJl, PABHOBECUE TBEPBIX TEII;
- ONMCBHIBATh U3YYECHHbIE CBOWCTBA TEJI W MEXaHUYECKUE SBJICHUS, MCIOJIb3Ys
(u3nuecKkue BeIUUUHBI: yTh, CKOPOCTb, YCKOPEHHUE, Macca Tela, IIIOTHOCTh BELIECTBa, CHJIa,
JABJICHUE, KUHETHYECKas OJHEPrus, IOTCHIUaIbHAs JSHEpPrus, MeXaHWdeckas paboTa,
MexaHudeckas MouHoctb, KIIJI mpocroro mexaHusma, cuiga TpPEHUs; NPU  ONUCAHUU
MPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HCIOJB3YEMBIX BEIWYUH, UX OOO3HAYEHUS U
€IMHUILIBI U3MEPEHUS, HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIINE TAaHHYIO (PU3UUYECKYIO BETUUYHUHY C
IPYTUMHU BEIMYUHAMU;
— AQHAJIM3UPOBAaTh CBOMCTBA TEJI, MEXAaHUYECKUE SIBICHUS U IIPOLECCHI, HUCIOJIb3Ys
(u3nuecKre 3aKOHBI U MPUHIIUIBI: paBHOACHCTBYIOMIAs cuia, 3akoH ['yka, 3akon Ilackans,
3aKOH ApxWMmena; MpU OSTOM pa3inyaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTEMaTUYECKOE BBIPAKEHUE;
- pemiath 3a/1a4u, UCIONb3ysl (PU3ndecKre 3aKOHBI (IPUHIIUIT CYTIEPIO3UIIUN CHII, 3aKOH
I'yka, 3axon Ilackans, 3akoH Apxumena) U GOpMyJbl, CBSI3bIBAIOIINE GU3NISCKIE BETUIUHBI
(TyTh, CKOPOCTH, Macca Tela, MIOTHOCTh BEIIEeCTBa, CUila, AaBJICHUE, KHHETUYeCcKasl YHeprus,
MOTEHIIMATbHAS YHEPTHsl, MeXaHu4eckass pabota, MexaHndeckas moirHocth, KIIJ[ mpocroro



MEXaHHU3Ma, CWJIa TPEHUS CKOJBKEHHS): Ha OCHOBE aHajM3a yCIOBUS 3a/addl BbIAEIATh
¢bu3nveckre BeINYUHbI U (OPMYIIbI, HEOOXOAUMBIE ISl €€ PelIeHH s, U IPOBOANUTH PACUETHI.

Obyuarowuiicas NOIYYUM BO3MONCHOCTNb HAYYUMBCA:

— WCIIOJIb30BAaTh 3HAHMS O MEXaHWYECKHX SBJICHUSIX B TIOBCEAHCBHOW JKU3HHM  JUIS
obecrieueHrss OE30TMACHOCTH TP OOpaIlleHUH ¢ MPUOOPaMU B TEXHUYSCKUMU YCTPOUCTBAMHU,
JUTSL COXPAHEHUS 3I0POBhS M COOJIFOICHUSI HOPM 3KOJIOTHYECKOTO TIOBEICHUS B OKpYyXKAIOIIeH
cpene;
— MPUBOJUTH TMPUMEPHl  MPAKTUYCCKOTO  HWCIOJNB30BaHUS  (U3NYECKUX 3HAHUH O
MEXaHWYECKUX SIBICHUSX M (U3MYSCKUX 3aKOHAX; HCIOJIb30BAHUS BO30OHOBIISEMBIX
WCTOYHUKOB DJHEPTrUH; JKOJIOTHYECKUX TOCIICJICTBUH  HCCIICIOBAHUS  KOCMHYECKOTO
MIPOCTPAHCTBA;
— pa3iuyaTh TPaHUIBI MPUMEHUMOCTH (U3HUYECKUX 3aKOHOB, MIOHUMATH BCEO OIIHMIT XapakTep
(yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPaHEHHUsS MEXaHHUYECKON SHEPTHH, 3aKOH COXPAHCHHUS
UMITYJIbCa, 3aKOH BCEMHPHOTO TSTOTCHHS) W OTPAHWYECHHOCTH HWCITOJIb30BAHUS YACTHBIX
3aK0HOB (3akoH ['yka, 3akoH Apxumena u p.);
— mpuémMaM TOuCKa ¥ (GOPMYIHPOBKH JOKA3aTeIbCTB BBIJBUHYTBIX THIOTE3 U
TEOPETUICCKUX BBIBOJIOB HA OCHOBE SMITUPHUYECKH YCTAHOBJICHHBIX (DAKTOB;
— HaxOJUTh aJCKBAaTHYIO TPEUIOKCHHOW 3amade (U3WYECKYI0 MOJIeNb, pa3pemiaTh
mpoOeMy Ha OCHOBE MMECIONIMXCSA 3HAHWH TI0 MEXaHHUKE C  HCIOJIh30BaHUEM
MaTeMaTHYeCKOr0 anmapara, OIEHUBATh PEATbHOCTh IMOJYYCHHOTO 3HAYCHUS (U3HUECKOUN
BEITUIHHEI.

8 kuace

TensioBblie siBJeHMSsI

Obyyarowuiicss Hay4umcsi:
—  pacmo3HaBaTh TEIUJIOBbIE SIBJICHUS M OOBACHATH HAa OCHOBE HMEIONIMXCS 3HAHUI
OCHOBHbBIE CBOWCTBA WJIM YCIIOBHUS MPOTEKAHUS STUX sBJIeHUN: 11 dy3usi, u3MeHeHue o0bEmMa
TeJ MPU HArpeBaHWM (OXJIAXKIACHHH), OOJbINAs COKMMAEMOCTh Ta30B, Majas C)KMMAeMOCTh
KUAKOCTEH M TBEPHABIX TEN; TEIJOBOE pAaBHOBECHE, HUCIApPEHHE, KOHJIEHCAllVs, IJIaBJICHHE,
KpUCTAJIIIN3alUsl, KHTIEHUE, BIAKHOCTh BO3/yXa, Pa3INYHbIe CIIOCOOBI TeIUIONepeaayu;
- OTHCHIBATh M3YYEHHBbIE CBOICTBA TEJN WM TEIUIOBBIC SBJICHHUS, UCHOJB3YS (DU3HUECKUe
BEJTMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEpPrusi, TeMmIiepaTrypa, ylelbHas
TEIUIOEMKOCTh BEIIECTBA, yJelibHasg TEIUIOTa IUIaBJICHUS W MHapooOpa30BaHMs, yJENbHas
TEIUIOTa CTOPAaHUs TOIUIUBA, KOA(PPUIIMEHT MOJIE3HOTO ACUCTBUS TEIJIOBOTO JBUTATENS; MPU
OTMHMCAHWU TPABUIBHO TPAKTOBATh (PU3UUECKUIM CMBICI HCIOJBb3YEMBbIX BEIWYHH, HUX
0o003HaYeHHUs] U EIAWHMIBI HM3MEPEHHUs, HaXOJAUTh (HOPMYIBI, CBS3BIBAIOIIME JaHHYIO
(bU3MYECKYIO BEIMUMHY C IPYTUMU BETUYUHAMU;
— aHAJIM3UPOBATh CBOMCTBA TeEJ, TEIUIOBBIE SBJICHUS W MPOIECCHI, HCIONb3YS 3aKOH
COXPaHEHHUS PHEPTUH; Pa3IU4aTh CIOBECHYI0 (OPMYIMPOBKY 3aKOHA U €r0 MaTeMaTUYEeCKOe
BBIPAKEHUE;
—  pasnuyarh OCHOBHBIE MPU3HAKU MOJIEJICH CTPOCHHS ra30B, )KUJIKOCTEH U TBEPBIX TeEl;
—  pemarh 3a7ayd, HUCIONB3YS 3aKOH COXPaHEHHUs DSHEPrUU B TEIUIOBBIX Mpolieccax,
(dbopMynbl, CBs3bIBAIONIME (PU3NYECKHE BENUYHMHBI (KOJUYECTBO TEIUIOTHI, BHYTPEHHSS
SHEprusi, TeMIepaTypa, yJaenbHasi TeII0EMKOCTh BEIIECTBa, yeNbHAs TEIUIOTA TUIABICHUS U
napooOpa3oBaHus, V/eNbHAas TEIJIOTa CrOpaHUs TOIJIMBA, KOX(PGUIMEHT TOJIE3HOTO
JEMCTBHS TETUIOBOTO JABUTaTeNsl): HA OCHOBE aHAlIN3a YCIOBUS 3a/1a4M BBIICIATH GU3HUYECKUE
BETTUYMHBI ¥ (POPMYITBI, HEOOXOAUMBIE IS €€ PEelIeHUs, U TIPOBOIUTH PACUETHI.

Obyuarowuiicss ROY4UM B03MOICHOCHb HAYUUMBCA:
—  HCIIOJIb30BATh 3HAHUS O TEIJIOBBIX SIBICHUSIX B MOBCEAHEBHOW KHM3HM Il 0OecTIeueHUs
0e30macHOCTH MpH oOpamieHud ¢ HOpudopaMH U TEXHUYECKHMMM YCTPOWCTBAMH, IS
COXpaHEeHHUs 37I0POBbS M COOJIIOJCHUS HOPM HKOJIOTHYECKOTO MOBEICHHUS B OKpY)KaOLIEH
cpeze; MPUBOIUTH MPUMEPBI IKOJIOTHUECKUX MOCIEACTBUN pabOThI JBUraTesieil BHYTPEHHETO
cropanus ([IBC), TemI0BBIX ¥ TUAPOIIEKTPOCTAHIIMIH;



—  TPHUBOJUTH MPHUMEPHI MPAKTUICCKOTO MCTIOIB30BaHMS (U3MUECKUX 3HAHUN O TEIUIOBBIX
SIBJICHUSIX;
—  pa3nuyaTh TPAHUIBI TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TOHUMAaTh BCEOOITUit
xapakrep (yHIaMEHTAIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXpPAHEHUS SHEPTUU B TEIUIOBBIX
rpoiieccax) ¥ OrpaHUYEHHOCTh UCIOJIb30BAHMS YaCTHBIX 3aKOHOB;
— npuéMaM TOWCKAa © (DOPMYIHPOBKH JOKA3aTEIbCTB BBIABUHYTBIX THUIIOTE3 U
TEOPETUICCKUX BBIBOJIOB HA OCHOBE SMITUPHUYECKU YCTAHOBJICHHBIX (DAKTOB;
— HAXOJWTh aJCKBAaTHYI TMPEIJIOKCHHON 3amade (U3MYECKYI0 MOJeb, pa3perniarh
npo0ieMy Ha OCHOBE HWMEIONIMXCS 3HAHWKA O TEIUIOBBIX SIBICHUSX C HCIOJIb30BAaHUEM
MaTeMaTHYeCKOI0 armapaTa U OIEHUBATh PEATBHOCTh TOJYYCHHOTO 3HAYCHHS (DU3HUECKOM
BEJINYMHBI.

DJleKTpUYeCKNe H MATHUTHBbIE SIBJIEHUS

Obyyarowuicss Hay4umcs:
—  pacmo3HaBaTh IEKTPOMATHUTHBIE SABJICHUS U OOBSICHATH HA OCHOBE UMEIOIINXCS 3HAHUI
OCHOBHBIE CBOWMCTBAa WJM YCJIOBHUS TIPOTEKAHUs OTUX SBICHUW: OJIIEKTpU3AIUs TeJ,
B3aMMOJICIICTBUE 3apsI0B, HarpeBaHUE MPOBOJHHMKA C TOKOM, B3aUMOJICHCTBUE MAarHUTOB,
JJIEKTPOMArHUTHASsT MHIYKIMSA, JIEHCTBUE MArHUTHOTO TIOJii Ha TMPOBOJHUK C TOKOM,
MPSIMOJTMHENHOE PACTIPOCTPAHEHHE CBETA, OTPAKECHHE U TPEIIOMIICHHWE CBETa, JUCICPCUS
CBETa;
—  ONHWCHIBaTh HW3YYCHHBIC CBOWCTBA TEM W DJICKTPOMArHUTHBIC SIBICHUS, WCIOJIB3YS
(bM3UYeCKre BEIMYMHBI: DJIEKTPUUYECKUAN 3apsj, cuja TOKa, DJEKTPUUYECKOE HAMPSIKEHHE,
INIEKTPUYECKOE COIMPOTHBIICHHE, VIEIHHOE COMPOTHBICHUE BeIlecTBa, paboTa TOKa,
MOIITHOCTh TOKa, (OKYCHOE PACCTOSIHUE W ONTHYECKas CHUJia JIMH3BI; TPU OINHWCAHUH
MPaBWJILHO TPAKTOBAaTh (DU3MYECKUN CMBICI HCIIOJIB3YEMBIX BEIMYHH, MX O0O03HAYCHHS U
€IMHULIBI U3MEPEHHUS; YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIUYUHY
C APYTMMH BEINYMHAMM;
—  aHaNM3MPOBATH CBOMCTBA TEJ, 3JEKTPOMArHUTHBIC SIBJICHUS M IPOLECCHI, HCIOJIb3YS
(u3nuecKkrue 3aKOHBI: 3aKOH COXPAHEHHUS AJIEKTPUYECKOro 3apsna, 3akoH Oma s ydacTka
uenu, 3akoH Jxoyns—IJleHna, 3aKoH NPSAMOJHMHEHHOTO PACHPOCTPAHEHUS CBETA, 3aKOH
OTPAXXEHUS CBETA, 3aKOH IPEJIOMJICHUS CBETAa; NPH ITOM PA3IUYATh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BHIPAKEHUE;
—  pewaTh 3aJaud, UCHOJIb3YS (pru3mueckue 3aKoHbI (3akoH Oma s ydacTKa LEenH, 3aKOH
Jlxoyns—IJlenna, 3aKk0H IPSIMOJIMHEWHOIO PACIIPOCTPAHEHHUSI CBETA, 3aKOH OTPayKEHUs CBETA,
3aKOH IMPEJIOMJICHUS CBETa) U (OpPMYIbl, CBA3bIBAOLIME (HU3NYECKUE BEIMUMHBI (CUJIa TOKA,
JNEKTPUUECKOE HANPSHKEHUE, AJIEKTPUYECKOE CONPOTUBIIEHUE, YIEIbHOE COINPOTHUBIICHHE
BEIECTBA, paboTa TOKA, MOILTHOCTh TOKA, (POKYCHOE pacCTOSTHUE M ONTUYECKasl CHJIa JIMH3HI,
dbopMmynbl  pacy€ra  DIEKTPUYECKOTO0  COMPOTHBJICHHMS MPU  IOCIEIOBATEILHOM |
napajuieIbHOM COEIMHEHUU MPOBOJHUKOB); Ha OCHOBE aHANM3a YCJIOBHS 3aJlaud BBIACIATH
¢buznueckue BeIUUUHbI U (POPMYIIBI, HEOOXOAUMBIE ISl €€ PeIICHUs], U TIPOBOIUTH PACUETHI.

Obyuarowuiics noayuum 603MONCHOCMb HAYYUMBCA:
—  UCIOJIb30BaTh 3HAHUS 00 AJIIEKTPOMATrHUTHBIX SBICHUSX B TOBCEIHEBHOM XU3HU IS
obecrnieueHns 6€30MACHOCTH MU 0OpallleHnu ¢ MPUOOpaMu U TEXHUYECKUMHU YCTPONCTBaMHU,
JUISL COXpAHEHUS 3I0POBbS U COOJIIOICHUS HOPM DKOJIOTUYECKOTO TIOBEICHUS B OKpYXKaroIIei
cperne;
— TOPUBOIUTH TMPHUMEPHl MPAKTHUECKOTO HCIONb30BaHMUS  (DU3MUYECKUX 3HAHUH O
ANEKTPOMArHUTHBIX SIBJICHUSX;
—  pa3nuyaTh TPAHUIBl TPUMEHUMOCTH (PU3NYECKHX 3aKOHOB, TMOHUMATh BceoOuuit
XapakTtep (yHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXpAaHEHHUS OJIEKTPHUYECKOro 3apsijia) |
OTPAaHMYEHHOCTh HMCIOJIb30BAaHUSI YaCTHBIX 3aKOHOB (3akoH OMa I yyacTKa LIeNH, 3aKOH
Jxoyns—Jlenna u ap.);
— mpuéMaM TOCTpPOeHUs (U3NYECKUX MOJIENel, MoucKka U (HOPMYIUPOBKU JT0KA3aTEIbCTB
BBIJIBUHYTBIX TUIIOTE3 U TEOPETUUYECKUX BHIBOJOB HAa OCHOBE AMIIMPUYECKU YCTAHOBJIEHHBIX
¢axTOB;



— HaxOJWTh aJeKBAaTHYIO MpPEAJIOKEHHOM 3amaue (U3MUYECKyl0 MOJelb, pa3penarb
npobiieMy Ha OCHOBE MMEIOUIMXCS 3HAaHUM 00 9JIEKTPOMAarHUTHBIX SIBJICHUAX C
HCII0JIb30BAHMEM MAaTEMaTHUYECKOIo ammapara M OLEHUBAThb pEAJIbHOCTh IOJIYYEHHOIO
3Ha4YeHUs1 (PU3NIECKOI BETMUNHBI.

9 ki1acc

MexannyecKue siBJICHUA

Obyyarowuicss Hay4umcs:
- pacrno3HaBaTb MEXaHUYECKHE SIBJICHUS U OOBACHSITh HA OCHOBE MMEIOIIMXCS 3HAHUU
OCHOBHBIE CBOMCTBAa MWJM YCIOBUS NPOTEKaHUS OBTUX SBICHUI: paBHOMEpPHOE W
PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE ABM)KEHHME, CBOOOJHOE IMaJeHHE TEeJ, HEBECOMOCTb,
PaBHOMEPHOE ABMKEHUE 0 OKPY)KHOCTH, MHEpLUs, B3aUMOJEICTBUE Tell, KojeOaTelbHOE
JBUKEHHE, PE30HAHC, BOJIHOBOE IBUKECHHUE;
- ONMCHIBaTh M3yYEHHbIE CBOMCTBA TE€J M MEXaHUYECKHUE SIBJICHUS, MCIOIb3Ys
(u3nyecKkue BEIWYUHBI: IYTh, CKOPOCTb, YCKOPEHHE, CHUJIa, UMIYJIbC Tela, KHHETHYECKas
SHEeprusi, NOTEHLUaJbHAs DSHEPIUs, MeXaHuueckas padoTa, MeXaHWYecKas MOIIHOCTb,
aMIUIMTY/1a, IEPUOJ] M YacToTa KojeOaHuM, JAJMHA BOJIHBI U CKOPOCTh €€ paclpoCTpaHEHUS;
IIpU ONHCAHUU NPABWIBHO TPAKTOBAaTh (DU3MUECKUN CMBICI HCIOIb3YEMbIX BEITUYMH, HUX
0003HAaYeHUs] U EAUHMIBI HM3MEPEHHUs, HaXoJAUTh (OPMYJbl, CBS3BIBAIOIIME JaHHYIO
(bu3MYECKyIO BEIMUUHY C APYTUMU BETUYUHAMU;
- aHAJIM3UPOBATh CBOWCTBA TeJl, MEXAaHWYECKUE SIBICHHUS W IPOLECCHI, HCIOJb3Ys
¢u3nueckue 3aKOHbI M TPUHIMIMBI 3aKOH COXPAaHEHMs] DSHEPruu, 3aKOH BCEMHUPHOTO
TAroTeHUs, paBHouencTByromas cwia, I, II m III 3akonbr HbroTOHaA, 3aKOH coxpaHeHUs
UMITYJIbCa; MIPU 3TOM pa3inyaTh CIOBECHYIO (GOPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTHueCcKOe
BBIPAKEHUE;
- pa3nuyaTh OCHOBHBIE NMpPU3HAKU H3YYEHHBIX (M3MUECKUX MOJeNeil: maTepuanbHas
TOYKa, HHEPIUAIbHAS CUCTEMA OTCUETA;
- pelaTh 3a1a4u, UCIOoJIb3Ys (pr3nUecKkue 3aKOHbBI (3aKOH COXpAaHEHUS YHEPIHH, 3aKOH
BCEMUPHOIO TATOTeHUs, npuHuun cyneprnozuuuu cui, I, II u III 3akonsl HeloTOHA, 3aKkoH
COXpaHEHUs UMITYJIbCa) U (POPMYIIbI, CBSI3bIBAIOIINE (PU3UIECCKUE BETUUUHBI (ITyTh, CKOPOCTD,
YCKOPEHHE, CHJIa, HUMIIYJbC Te€Jla, KUHETUYECKas DJHEpPrus, MNOTCHIHMAIbHAS >SHEprus,
MexaHuyeckas paboTta, MexaHH4eckas MOILIHOCTh, aMILUIUTY 1a, IIEPUOJ U YacToTa KoyieOaHuii,
JUIMHA BOJIHBI M CKOPOCTh €€ paclmpoCTpaHEHHUs): Ha OCHOBE aHaiu3a YCJIOBHUS 3aJayu
BBIICIATH (pU3MUecKue BEeIMYMHBI U POPMYIbl, HEOOXOAUMBIE AJIsl €€ pellieHus], U MPOBOIUTh
pacuéThl.
Obyuarowuiics noayuum 603MONCHOCHb HAYYUMBCAL:
- WCIIOJb30BATh 3HAHUS O MEXAHWYECKHUX SIBJICHUSAX B IIOBCEIHEBHOW KU3HMU IJId
obecrnieueHns 6€30MaCHOCTH MU oOpallleHnu ¢ MprudopaMu U TEXHUYECKUMHU YCTPONUCTBaMHU,
JUISL COXPAHEHUS 3I0POBbS U COOIIOIEHUSI HOPM 3KOJIOTUYECKOTO TIOBEICHUS B OKpYXKarolIei
cpene;
- MPUBOJUTH MPHUMEPbl MPAKTUYECKOTO UCHONIB30BaHUS (PU3MYECKHX 3HAHUNA O
MEXaHUYECKUX SIBICHHUAX M (U3NYECKUX 3aKOHAX; HCIOJB30BaHUSA BO300HOBIISIEMBIX
UCTOYHUKOB DHEPrUM; DKOJIOTMYECKUX TIIOCIEICTBUH  HCCIENOBAaHUS KOCMHYECKOTO
IIPOCTPAHCTBA;
— pa3nuyath TpaHUIBl NPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, MOHUMAaTh BCeOOIIMHA
XapakTep (hyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHHMs] MEXaHMYECKOW 3HEepruu, 3aKOH
COXPAHEHHUs HMMIIYJIbCA, 3aKOH BCEMUPHOIO TATOTEHUS) M OIPAaHUYEHHOCTh HMCIOJIb30BaHUS
YAaCTHBIX 3aKOHOB (3aKOH COXpPAaHEHHUs PHEPruH, 3aKOH BCEMUPHOTO TATOTEHMs, MPUHIMII
cynepnosunuu cu, I, II u III 3axons! HeroToHa, 3aKOH cOXpaHEHHsI UMITyJIbCA U JIP.);
- npuéMaM Toucka © (OPMYJIHMPOBKHM JIOKA3aTEIbCTB BBIABUHYTBIX THUIIOTE3 U
TEOPETUYECKHUX BBIBOJIOB HA OCHOBE SMIIMPUYECKU YCTAHOBJICHHBIX (DAKTOB;
- HAXOJUTh aJeKBATHYIO NPEIJIOKEHHON 3ajnaue (QU3MUECKYI0 MOJeNb, pa3periaTh
npobiieMy Ha OCHOBE MMEIOUIMXCS 3HAHMH 10 MEXaHWKEe C  HCIHOJb30BaHHEM
MaTeMaTH4YeCKOTo armapara, OLIEHUBATh PEANTbHOCTh MOJIYYEHHOIO 3HAueHUs (hu3nyeckon
BEJIMYMHBI.



DJIEeKTPOMArHUTHBIE SIBJICHUSI

OOyuaromuiicss HAy9uTCs:

- IIOHHUMAaThb U OG'LSICHHTL (1)I/I3I/I‘ICCKI/IC SABJICHUSA: 3JJICKTpU3alHUd TCJI, HArpCBaHUC
MIPOBOJIHUKOB D3JIEKTPUYECKUM TOKOM, JJIEKTPHUUECKHH TOK B MeETajllaX, SJIEKTPUUYECKHE
SABJICHHUA C MO3UMIHMU CTPOCHHA AaTOMA, I[€I>'ICTBPISI QJICKTPUYCCKOTO0 TOKa, HAMArHM4YCHHOCTDb
JKerje3a W CTald, B3aUMOJCMCTBHE MAarHUTOB, B3aWMOJICHCTBHE MPOBOJHUKA C TOKOM U
MAarHUTHOH CTpPCIJIKH, I[eflCTBPIG MAardvMTHOTI'O ITOJIA Ha IMMPOBOAHHUK C TOKOM, HpﬂMOHHHGﬁHOG
pacrpocTpaHeHue cBeTa, 00pa3oBaHUE TEHH U TIOJIYTEHHU, OTPAXKEHHE U MTPEITOMIICHHUE CBETA;

- IIOHUMAaThb, OIIMUCBhIBATH U O6T)$ICH$[TI) (1)I/I3I/I‘~ICCKI/I€ HBJIGHI/ISI/HpOIIeCCLII QJICKTPOMArdruTHasA
HWHAYKIOHA, CaMOWHAYKIHA, I[PCIOMIICHUC CBE€TAa, OUCICPCHUA CBCTA, IMOIJIOMICHUC U
HUCIIYCKaHUC CBCTa AaToOMaMM, BO3HHKHOBCHUC JIMHENYaTHIX CIICKTPOB HCIYCKaHUSA U
TIOTJIOIICHUS;

- 3HAaThb MU OaBaThb OHpGI[GJIeHI/ISI/OHI/IcaHI/ISI (1)I/ISI/I'~I€CKI/IX NOHSITHUU: MarHUTHOE I10JI€, JIUHUHU
MAarHUTHOH HHAYKOHUHU, OAHOPOAHOC MU HCOJHOPOJHOC MArHUTHOC IIOJIC, MaTrHUTHBIN IIOTOK,
HCpGMGHHBII\/’I BJ'ICKTpI/I‘-ICCKI/Iﬁ TOK, OJJICKTPOMArHuTHOC TII0JIC, DJJICKTPOMAIHUTHBLIC BOJIHBI,
OJICKTPOMArHUTHBIC KOJ'IC6aHI/I$I, PaanoCBA3b, BI/I)II/IMBII\/’I CBCT, (1)I/IBI/I‘~I€CKI/IX BCIIMYHNH:
MardivuTHass MHAYKOWA, HHAYKTUBHOCTb, IICPUOJ], YaCTOTa WU aMINUIMTyda SJICKTPOMArHUTHBIX
KoJieOaHui, MoKa3aTeNu IPeJIOMIICHUS CBETA,

- 3HATh (bOpMy.]'II/IpOBKI/I, IMOHUMATh CMBICIT U YMCHHUC ITPUMCHATE 3aKOH IMPEJIOMIICHUSA CBE€TAa U
npaBuiio JIeHIa, KBAaHTOBBIX MOCTYJIaTOB bopa;

- BJIAACTh JOKCICPUMCHTAJIBHBIMU MCETOAaMU HCCICIOBAHHA 3aBHUCHUMOCTH: CHJIBI TOKa Ha
y4acTKe LeMu OT DIEKTPUYECKOTO HAMpsOHKeHHs, D3JIEKTPUUECKOTO COMPOTHBIICHUS
IMPOBOAHHKA OT €ro JJIMHBI, IIOITaAW HOMEPEHYHOI0 CCUCHUA W MaTcpHajia, 3aBUCHUMOCTHU
MAar"HuTHOTI' O JIeI\/'ICTBI/IH KaTylmKu OT CHJIBI TOKa B ICIIH, 1/1306pa>1<eHI/1$1 OT PACIIOJIOKCHHUA
JaMIIbl Ha Pa3IUYHBIX PACCTOSIHUAX OT JIMH3BI, YIja OTPaXeHHs OT yIjla MaJieHusl CBeTa Ha
3epKajo;

- 3HaTh HA3HAYCHMS, YCTPOWCTBA U MPHUHIUIIA JICUCTBUS TEXHUYECKHX YCTPOMCTB:
ANIEKTPOMEXAHUYECKHI MHIYKIIMOHHBI TeHEepaTop IepPEeMEHHOro TOoKa, TpaHchopMaTop,
KoJieOaTeIbHBIN KOHTYP, JETEKTOP, CIIEKTPOCKOTI, CIIeKTporpad;

-- IOHUMATh CYTh METO/A CIIEKTPAIbHOTO aHaJIM3a U €ro BO3MOKHOCTEH;

Obyuarowuiics noayuum 603MO*CHOCHb HAYYUMBCA:

- WCIO0JIb30BaTh 3HAHUA 00 AJIEKTPOMArHUTHBIX SBJICHUSX B MOBCEIHEBHOM >KU3HU JUIS
obecrnieueHns 6€30MaCHOCTH MPH 0OpallleHuu ¢ MpUOopaMu U TEXHUYECKUMHU YCTPONCTBaMHU,
JUIS COXPAHEHUS 3/I0POBbS U COOJIIOIEHUSI HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKpYKarolen
cpene;

- MPUBOJUTh MPUMEPbl MPAKTHUYECKOTO HCIIOJIb30BaHUSA (PU3NYECKUX 3HaHU 00
AJIEKTPOMArHUTHBIX SIBIICHUSX;

— pasnuyath rPaHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB;

— npuémMaM Tmoucka U (HOPMYIUPOBKM JOKA3aTENbCTB BBIABUHYTHIX THIIOTE3 U
TEOPETUYECKHX BBIBOJIOB HA OCHOBE SMIIMPHUECKU YCTaHOBJICHHBIX (DAaKTOB;

— HaxXOJUTh aJeKBAaTHYIO MpPEIIOKEeHHOW 3amade (U3MUYECKYI0 MOJelb, pas3periarh
mpo0eMy Ha OCHOBE MMEIOIIUXCS 3HAHUM C UCHOJIB30BAaHUEM MAaTEMaTHYEeCKOro ammapara,
OIICHUBATh PEAbHOCTh MOJIY4YEHHOTO 3HAYeHUS (PU3NUECKON BETHUMHBI.

KBanToOBBIC IB1CHUA

Obyuarowuiica Hay4yumcs:
— pacmo3HaBaThb KBAHTOBbIE SBJIEHHS U OOBICHATP HAa OCHOBE HMMEIOLIUXCS 3HAHHM
OCHOBHBIE CBOMCTBAa WM YCIOBUS NPOTEKAHUS OSTUX SBIEHUI: €CTECTBEHHAs W
HCKYCCTBEHHAs paJJMOAKTUBHOCTD, BOSHUKHOBEHHE JTMHENUATOTO CIIEKTpa U3JIy4YEHHMUS;
—  OINKUCHIBaTh M3Y4YCHHBIC KBAHTOBBIC SIBJICHUS, MCIOJB3Ys (U3UUYECKUE BEIMYUHBL:
CKOPOCTb JJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA, IEPUOJ IOJIypaclana;
IpU ONHCAHUM TMPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICIT HCMOJIb3YyEeMBIX BEJIHYWH, HX
0o0O3HaueHWsI M EIMHHUIBI H3MEPEeHHUs; YKa3bIBaTh (HOPMYINbI, CBS3BIBAIOLINE JIAHHYIO



(U3MYECKYI0 BEIMYHMHY C JAPYTUMH BEIUYMHAMH, BBIYUCIATH 3HAUYeHUE (HU3HUECKON
BEITUYHHBL;
—  aHaJIM3MPOBATh KBAHTOBBIC SBJICHUS, HCIOJB3YS (DU3MYECKHE 3aKOHBI W IOCTYJATHI:
3aKOH COXPAHEHHUs SHEPTUH, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIro 3apsja, 3aKOH COXpaHEHUS
MaccOBOT0 YHMCIIA, 3aKOHOMEPHOCTH U3JTydEHHS U MOTJIOIIEHUS CBETA ATOMOM,;
— pa3nuyaThb OCHOBHBIE IIPU3HAKMU IIJJAHETAPHOW MOJENM aTOMa, HYKJIOHHOM MOJEIU
aTOMHOTO $/1pa;
—  TPHUBOJUTH TPUMEPHI MPOSBICHUS B TPUPOAEC M TMPAKTUYCCKOTO HCIOIH30BAHUS
PaMOAKTUBHOCTH, SJICPHBIX U TEPMOSICPHBIX PEAKIIHA, TMHEHYATHIX CIIEKTPOB.

Obyyarowuiicss nOIY4UmM 803MONCHOCHb HAYUUMBCL:
—  HCIIOJIb30BaTh IMOJYYCHHBIC 3HAHUS B TIOBCEIHEBHOW JKM3HM TIpU OOpaIIeHUH C
npubopamMu (CYETYMK HOHU3UPYIOIIUX YacTHUI], JO3UMETP), Ul COXPaHEHHS 370POBbs U
cOOII0ACHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKaIoLIeH cpee;
—  COOTHOCHTB DHEPTHIO CBSI3U aTOMHBIX siJIep ¢ 1e(heKTOM MaCCHI;
—  TPHUBOJIUTH TPUMEPHI BIUSHUS PAJAUOAKTUBHBIX H3IydeHUH Ha KUBBIC OPraHU3MBEI;
MMOHUMATh MPUHIIHI JICHCTBUS JIO3UMETPA;
— TIOHUMATh JKOJIOTMYECKHE NpPOOJEeMbl, BO3HHUKAIONIME IPU HCIIOJIB30BAHUH aTOMHBIX
DIIEKTPOCTAHIIMK, W TIyTH PEHICHHsS OTHX Mpo0ieM, TMEPCHEKTHBB HCIIOIb30BaHUS
YIPaBIsEMOT0 TEPMOSACPHOTO CUHTE3A.

DJIeMEeHTBI ACTPOHOMMH

Obyyarowuiicss Hay4umcs:
—  pa3nuyYaTh OCHOBHBIC TPH3HAKH CYTOYHOTO BPAIICHUs 3BE3HOTO HEOAa, IBIKCHUS
Jlynsl, ConHIa ¥ TUTAHET OTHOCHUTEIIBHO 3BE3];
—  TOHUMAaTh pa3iMudsi MEXIy TEIHOLEHTPUYECKOW M TeOLEHTPUUYECKON cucteMamu
MHUpa.

Obyuarowuiics noayuum 603MONCHOCHb HAYYUMBCA:
— yKa3pIBaTh OOIIME CBOMCTBA M OTJIMYMS IIJIAHET 3€MHOM TPYIIBI U IJIAHET-TUTaHTOB;
Masbix Ten ColHeuHOM cucTeMbl U OOJBIINX IUIAHET; MOJB30BaThCsA KapToil 3BE3IHOTO Heba
MIpU HAOJTIOICHHSIX 3BE3THOTO HEOA;
—  pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKU 3BE3N (pa3Mep, LIBET, TEMIEPaTypa), COOTHOCUTh
LIBET 3BE3/bI C €€ TEMIIEPATypOii;



2. Copep:xanue y4eOGHOT0 mpeaMeTa

7 kaacc (68 4, 2 4 B HexeJ110)

Beenenue (4 u)

®uszuka — Hayka o npupone. Dusudeckue sBiaeHusd. Dusznueckue CBOWCTBA Tell.
HabGnronenne u omnmcanue ¢usndeckux spineHuid. dusnueckne BenMyuHBL V3MepeHus
(GU3NYEeCKUX BEIWYMH: JUIMHBI, BpPEMEHH, Temreparypsl. Dusndeckue MnpUOOPHI.
MexnyHapoaHas cucrteMa eauHul. TOYHOCT M MOIPEINHOCTh H3MepeHui. Pusznka u
TEXHMKA.

OPOHTAJIBHAS IABOPATOPHASA PABOTA

1. Ornpezenenue HeHbl JeICHHS H3MEPUTEIHHOTO Mprudopa.

IIpenmeTHbIMHU pe3yabTaTaMM 00yUEHHUS 110 JAHHON TEME SBIISIOTCS:

J NOHMMAaHMe PU3NYECKUX TEPMUHOB: TEJIO, BEIIECTBO, MATEPHSI.

. yMeHHe TpPOBOJUTH HaOMIoAeHUs (U3MYECKUX SBJICHUN; U3MEPATh (U3HUECKue

BEJIMYMHBI: PACCTOSIHUE, MPOMEXKYTOK BPEMEHH, TEMIIEPATypy; ONPEACHATh LUEHY ACIICHUS
pudopa ¢ y4eTOM MOTPEITHOCTH U3MEPEHUS;

° NMOHMMAHHE POJIM YYCHBIX HAIlled CTpaHbl B PA3BUTHE COBPEMEHHOW (GU3UKH U
BJIMSTHUE HA TEXHUYECKUM U COIMAJIbHBIN MPOTpecC.

IlepBoHayabHBIE CBEACHUS 0 CTPOCHUM BelecTBa (6 1)

Crpoenune BemecTBa. ONBITHL, TOKa3bIBAIOIIUE ATOMHOE CTPOEHHE BemlecTBa. TernmoBoe
JBIDKEHUE aTOMOB U MoJieKyn. bpoyHoBckoe amkenue. [uddysust B razax, KUIKOCTAX U
TBEPABIX TellaX. B3anMoaeicTBHE YacTHI] BElIECTBA. ATpPEraTHble COCTOSHHUS BEIECTBA.
Mogenu CTpO€HHS TBEPABIX Tel, XUAKOCTEH u Ta3oB. (OOBsCHEHHWE CBOWCTB Ta30B,

KUJKOCTEN U TBEPABIX TEJl HA OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX MPEICTABICHUN.
OPOHTAJIbHAS JIABOPATOPHAS PAGOTA

2. OmnpenerneHne pa3MepoB MaJTbIX TE.

IIpexMeTHBIMU pe3yabTaTaAMU U3YyUCHUS TEMBI SBIISFOTCS:

. MMOHUMAaHHE M CIMOCOOHOCTh OOBSICHATH (pu3myeckue siBiaeHUs: nuddysus, OGobiias
C)KMMaEMOCTh Ta30B, MaJiasi CKUMAEMOCTbh KUJAKOCTEH U TBEPBIX TEIL.

o BIIQJICHHE OKCIIEPUMEHTAIBHBIMA METOJAMH HCCIICJOBAaHUS TIPU  ONpEACIICHUN
pa3MepoB MaJbIX TEIT;

o MOHUMaHUE TPUYUH OPOYHOBCKOTO JBFDKEHHS, CMAaYMBAHUS M HECMAYMBAHHS TEIl;
pa3uyusi B MOJICKYJISIPHOM CTPOSHHH TBEPJIBIX TEII, )KUIAKOCTEH U Ta30B;

o yMeHue 1oJib3oBathcst CU v IepeBOINTh €MHUIBI H3MEPEHUS (PU3HUYECKUX BEITHYUH
B KpaTHBIC U JIOJIbHBIC €IUHUIIBI

o YMEHHUE HCIOJIb30BATh MOJYYCHHBIC 3HAHMS, YMCHUS M HABBIKH B ITOBCEIHEBHOMN

KU3HU (OBIT, SKOJIOTHSI, OXpaHa OKPYXKaIoIIe cpepl).

B3aumopeiicteus Tea (23 u)
Mexanunueckoe nsukenue. Tpaekrtopus. Ilyrs. PaBHOMEpHOE M HEpaBHOMEPHOE JIBHXKEHHE.
Ckopoctb. ['paduku 3aBUCUMOCTH MYTH U MOAYNIS CKOPOCTH OT BPEMEHU JIBIKCHHS.
HNuepnusa. UueptHocth Ten. B3aumoneiictBue Ten. Macca tena. M3mepenue Maccel Tena.
[InotHocTs BemectBa. Cuna. Cuna Tspkectu. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. CBasb
MEXy CHIIOW TSDKECTH M Maccoil Tena. Cuiia TsbKeCTH Ha ApYrux miaHerax. [lunamomerp.
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX 110 OJHOM npsiMoil. PaBHoaelicTByromas 1Byx cuil. Cuia
Tpenust. Puznyeckas npupoja HebecHbIX Ten COTHEYHON CHCTEMBI.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
3. M3mepeHue Macchl Tenla Ha pblYyaXkKHbIX BECax.
4. N3mepenue oObema Tena.
5. Onpenenenuie MIOTHOCTH TBEPOTO Tea.
6. I'panynpoBaHue Npy>XKMHbI U U3MEPEHUE CUIT JTUHAMOMETPOM.
7. I3mepeHue cuiibl TPEHUS C MOMOUIBI0 TUHAMOMETPA.
IIpeaMeTHBIMM pe3yJIbTATAMHU U3YyYEHUS TEMBbI SBIISIOTCS:
. MOHUMAaHHE M CIOCOOHOCTh OOBICHATH (U3UYECKUE SIBICHHUS: MEXaHUYECKOe -
JBUKEHUE, PABHOMEPHOE U HEPABHOMEPHOE IBUKEHUE, UHEPLIHS, BCEMUPHOE TATOTEHUE



o YMEHUE H3MEpATh CKOPOCTb, MAacCy, CHIY, BEC, CHUIy TPEHHUS CKOJIbKCHHS, CUILY
TPEHUs! KaueHHsI, 00beM, IJIOTHOCTbh, Te€Jla PABHOACHCTBYIOIIYIO IBYX CHJI, ACUCTBYIOIIUX HA
TEJIO B OJIHY U B IPOTUBOIIOJIOKHBIE CTOPOHBI

o BJIAJICHUE OKCIEPUMEHTAJIbHBIMM METOJAaMU  MWCCIECJOBAaHHUS B  3aBUCUMOCTH
IIPOMIEHHOIO0 IyTH OT BPEMEHM, YHJIMHEHMS IIPYKUHBI OT IPWIOKEHHOW CHIIbI, CHIIBI
TSKECTHU TeJla OT MAacChl TEJA, CUJIBI TPEHUS CKOJIBKEHHS OT IUIOLIAAU COIIPUKOCHOBEHUS TEll
U CHJIBI HOPMAJIBHOTO JIaBJICHUS

L4 IIOHUMAaHHUE€ CMbICJIa OCHOBHBIX (1)H31/ILIGCKI/IX 3daKOHOB: 3aKOH BCECMHPHOI'O TATOTCHUA,
3aKkoH ['yka
o BJIQJICHUE CIIOCOOAaMHU BBINOJIHEHUS PACUETOB IPU HAXOXKIEHUH: CKOPOCTHU (CpelrHei

CKOpPOCTH), IIYTH, BPEMEHH, CUJIBI TSIKECTH, BeCa Teja, IUIOTHOCTU Tena, 00beMa, MaccChl,
CWIBl YIOPYrOCTH, PAaBHOJACWUCTBYIOIIEH JBYX CHJI, HAIIPaBJICHHBIX II0 OJHOW IPSAMOW B
COOTBETCTBHE C YCJIOBHUSIMH ITOCTaBJICHHOM 3a/JauM HAa OCHOBAHWHU HCIIOJIb30BAHUS 3aKOHOB
¢buzuku

. YMEHHE HaXOJWUThb CBSI3b MEXIYy (U3NYECKUMHU BEIMYMHAMU: CHIION TSXKECTH U
Maccoil Tena, CKOPOCTH CO BPEMEHEM U IyTeM, IUIOTHOCTH Tejla C €ro Maccoi M 00beMoM,
CHJIOH TSDKECTH M BECOM Tela

. yYMEHHE NepeBOANTD (PU3HUECKUEe BEIMUMHBI U3 HecucTeMHbIX B CH 1 Hao6opoT
J MOHMMAaHWE TPUHIUIOB JEHCTBUS JTUHAMOMETpa, BECOB, BCTPEYAIOLIUXCS B
TTOBCETHEBHON KHU3HH, U CITIOCOOOB 0OecTieueHrs1 0€30TTaCHOCTH MPU WX UCTIOJIb30BAHIHT
J YMEHHE HCIOJIb30BaTh IOJy4YE€HHbIE 3HAHWSA, YMEHHUS M HaBBbIKM B IOBCEJHEBHOU

KU3HH, OBITY, OXpaHE OKPYXKAIOIIEH CPEIbl.

JlaByieHre TBepAbIX TeJl, JKUAKOCTel U ra3os (21 4)

Hasnenue. JlaBnenue tBepabix Tei. JlaBneHue rasa.

OObsicHEeHHEe JaBJCHUS Tra3a Ha OCHOBE MOJICKYSIPHO-KHHETUYECKUX TPEACTABICHUM.
[lepenaua naBneHust razamu W >kUIKocTaMmu. 3akoH I[lackams. CooOmarommecss COCyIbI.
AtMochepHoe naBimeHue. Mertoasl u3MepeHus armocdepHoro mamieHus. bapomerp,
MaHOMETp, MOPIIHEBOM MKHUJKOCTHBIM Hacoc. 3aKOH Apxumena. YCJIOBUS IUIaBaHHUS Tell.

Bosnyxomnnasanue.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

8. OnpezeseHne BbITAIKMBAIOIIEH CUJIBI, ICHCTBYIOIICH HA MOTPYKEHHOE B )KUAKOCTb TEJIO.
9. BeIsicHEHHE yCIIOBUH TJIaBaHUS TeJla B )KUIKOCTH.

IIpeaMeTHBIMH pe3yJIbTaTAMU U3yYEHUS TEMBbI SBIISIOTCS:

° IMOHMMAaHHE W CIIOCOOHOCTh OOBACHUTH (UINYECKUE SBJICHHSA: aTMOCHEpPHOE
JIaBJICHUE, JABJICHUE KUAKOCTEH, ra30B M TBEPJIBIX Tell, IUIABaHHUE TEN, BO3IyXOILIaBaHUE,
PacroJIo’KeHHE YPOBHS JKUJIKOCTH B COOOIIAIONIMXCS COCYJaX, CYIIECTBOBAHHE BO3IYIIHON
000J104KH 3eMJTI0, CIOCOOBI YMEHBIIICHUS U YBEIMUCHUS JaBICHUS

° YMEHHE H3MEpATh: aTMOC(EepHOE NaBIICHUE, ABICHHUE XUIKOCTU HAa JHO U CTCHKHU
cocyaa, cuiy Apxumesa
° BJIAJICHUE OKCIICPUMCHTAJIIbHBIMU METOJIaMU HCCJCAOBAHUS 3aBUCHUMOCTH: CHJIBI

ApXI/IMe,Z[a OT 00beMa BBITECHEHHOM BOJbI, YCJ'IOBI/Iﬁ IJIaBaHMS Tejla B )KUJIKOCTH OT ASUCTBUS
CHIJIBI TAXKCCTHU U CHJIBI ApXI/IMeI[a

L4 IIOHUMAHHUC CMBICJIa OCHOBHBIX (1)I/I3I/I‘IGCKI/IX 3dKOHOB M YMCHHC IPUMCHATH UX Ha
IPAaKTUKE: 3aKOH HaCKaJ'ISI, 3aKOH ApXI/IMe,I[a
L4 NNOHUMAHUC TIPUHIUIIOB JeNCTBUSA 6ap0MeTpa-aHep0Hz[a, MaHOMCTpa, Hacoca,

THJIPABIIUYECKOT0 Tpecca, C KOTOPHIMU YEIOBEK BCTPEYAETCS B TOBCEAHEBHOW KHU3HH H
croco0oB obecrnedeHust 0€30MaCHOCTH PU UX UCIIOJIb30BAHUU

. BJIQJICHUE CIIOCOOAMH BBITIOJIHEHHS PACUCTOB JUIsS HAXOXKJICHHS JaBJICHHS, NABICHUE
KHUJIKOCTH Ha JIHO U CTEHKHU COCYJa, CHJIbI ApXHMeJla B COOTBETCTBHUE C TIOCTABJIICHHOMW 3a1a4u
Ha OCHOBAHUH HCIIOJIb30BaHUs 3aKOHOB (DU3HKH

. YMEHHUE HCIOJIb30BaTh MMOJYYCHHBIC 3HAHWS, YMCHUS M HABBIKH B IOBCEIHCBHOMN
KHU3HH, SKOJIOTHH, OBITY, OXpaHe OKPYXKAIOIIeH Cpeibl, TEXHUKE O€30MaCHOCTH.



Padora u momHoCTh. JHeprus (14 v)
Mexanndeckass pabota. MomHocTh. [IpocThie MexaHu3Mbl. MOMEHT CHIIBL. Y CIOBHS
paBHOBecUsl pblyara. «30J0TO€ NpPaBWIIO» MEXaHMKH. Buabl paBHoBecus. Koaddurmument
nosnesznoro aevicteust  (KIIHA). Oueprus. IloTeHumanbHass M KUHETUYECKAas SHEPTHUsl.
[IpeBpanienue sHepruu.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
10. BersicHeHHe yca0BUSl paBHOBECHUS pblyara.
11. Onpenenenne KII/] npu noxbeme Tena no HaKJIOHHOM MJIOCKOCTH.
IIpenmMeTHBIMHU pe3yJIbTATAMM U3YUEHUS TEMBI SBIISIFOTCS:

. MOHMMAaHUE M CIHOCOOHOCTh OOBICHATH (DU3MYECKHUE SIBICHHS: PABHOBECHE Tell
IIpEBpAIICHUE OJTHOTO BHJIa MEXaHUYECKON SHEPTUU APYTrOn

. YMEHHUE HU3MEpPSTh: MEXaHUYECKYI0 PabOTy, MOLIHOCTh T€ja, IJIEYO CHUJIbl, MOMEHT
cunbl. KITJ[, moTeHIManbHyI0 1 KHHETUYECKYIO SHEPTHIO

. BJIAJICHUE DKCIIEPUMEHTAJIbHBIMU METOJAMM HCCIEAOBaHUSA IIPU  ONPEAEICHUN
COOTHOUIEHUS CUJI U ILIEY, JIUIsl PABHOBECHUS pbluara

. MMOHMMAaHHE CMbICJIa OCHOBHOTO (PM3MYECKOI0 3aKOHA: 3aKOH COXPAaHEHUs SHEPIruu

. MMOHMMAaHWe MPUHLMIIOB JEHCTBUS pblyara, OJIOKa, HAKIOHHOM IJIOCKOCTH, C

KOTOPBIMM 4YEJIOBEK BCTpPEYaeTCsi B IOBCEIHEBHOM MU3HU M CIOCOOOB 0OecreyeHus
0€30MacHOCTH NP UX UCIOIb30BAHUU.

. BJIQJICHUE CMOCOOaMU BBIMOJIHEHUS PACUYETOB JJIS HAXOXKJEHUS: MEXaHHM4eCcKOH
paboThl, MOIIHOCTH, YCIOBHS paBHOBECHS CWUJI Ha pblyare, MomeHTta cwibl, KII/I,
KUHETHUYECKOMN U MOTEHIINAIBLHON SHEPTUU

. YMEHHE HCIOJIb30BaTh IOJy4YE€HHbIE 3HAHUSA, YMEHUS M HaBBbIKM B IOBCEJHEBHOMU
YKU3HHU, IKOJIOTUH, OBITY, OXpaHe OKpYKalollel cpefibl, TEXHUKE 0e30TacCHOCTH.

8 kjacc (68 4, 2 4 B Heie110)
TenJjioBble siBjieHust (23 1)

Tennosoe aBmxeHue. TermmoBoe paBHOBecue. Temneparypa. Bayrpennss sneprus. Pabora u
temonepenaya. TeronpoBoaHocTh. KouBekuusa. W3nydenue. KoinuecTBO TEMIOTHI.
VYaenpHas TemoeMKOCTb. PacueT KojgudecTBa TEIUIOTHI NIpH  TeriooOMeHe. 3akoH
COXPaHEHHUS U MPEBPAICHHS SJHEPTUU B MEXaHUYECKUX U TEIUIOBBIX Ipoueccax. [lnaBnenue u
OTBEepJieBaHUE KPUCTAIMYECKUX TeJl. YJAenbHas TemjaoTa IuiaBieHus. Hcnapenue u
koHjeHcauus. Kumnenwe. BrnaxnHocTs Bo3ayxa. VYaenpHas TeIuioTa MapooOpa3oBaHUS.
OObsicHEeHWE U3MEHEHHUS arperaTHOro COCTOSIHHS BEIeCTBA HA OCHOBE MOJIEKYISIPHO-
KMHETHYeCcKuX npezacrapieHuil. [IpeodpazoBanue sHepruy B TEIUIOBBIX MalInHax. JIBUrareib
BHyTpeHHero cropanus. IlapoBas TypOuna. KIIJ TemmoBoro nsuraresns. DKOJOTHYECKHE

pOo0OJIEMBbI UCTIOJIb30BAHUS TEIUIOBBIX MAIIIMH.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

1. CpaBHEHHE KOJMYECTB TEIUIOTHI IPH CMEUITUBAHUH BOJIBI PA3HOUM TEMIIEPATYPHI.

2. 3mepeHnue yaenbHON TeII0EeMKOCTH TBEPIOTO Tea.

3. U3mepeHue BIaKHOCTU BO3IyXa.

IIpenmMeTHBIMHU pe3yIbTATAMM IPU U3YYCHUH TEMBI SBJISIOTCS:

° MMOHMMAaHHE U CIIOCOOHOCTh OOBSICHITH (PU3UUYECKUE SBICHUS: KOHBEKIIHS, H3Iy4YeHHE,
TEIJIONPOBOJHOCTh, U3MEHEHUE BHYTPEHHEHN SHEPIUU Tella B pe3yNbTaTe TeIUIoNepeaaul Wik
paboThl BHEIIHUX CUJI, UCTIapeHue (KOHAEHcallMs) U TUIaBlieHue (OTBEpJEBAaHUE) BEIIECTBA,
OXJIQXKICHHE JKUJIKOCTH MPU UCHAPEHUH, KOH/ICHCAIIMS, KUTIEHNE, BBINAJCHUE POCHI

° YMEHUE HU3MEPATh: TEMIEpaTypy, KOJIMYECTBO TEIUIOTHI, YJEIbHYIO TEIJIOEMKOCTb
BEIECTBA, YJCIbHYIO TEIJIOTY IUJIABJICHUS BEIIECTBA, YAeIbHAs TEIUIOTY MapooOpa3oBaHMUs,
BJI&YKHOCTh BO3/TyXa

° BJaJICHUE AKCIIEPUMEHTAIbHBIMU METOIaMH HCCIIeJOBaHM aBHCHUMOCTH
OTHOCHUTENIbHOM BIAKHOCTH BO3AyXa OT JaBJIEHUsS BOJSHOIO apa, COJIEPKAILErocsi B BO3/1yXe
NPy JIaHHOW TeMIlepaType M JaBJEHHUS HACBIIIEHHOTO BOJISHOTO Tapa: OIpeAesieHus
yIEeIbHOU TEMJI0EMKOCTH BEIIECTBA



J IIOHMMAHHWE IPUHLUIOB JEHCTBHS KOHJECHCAlMOHHOTO M BOJOCHOIO TMI'POMETPOB
MICUXPOMETPA, JABUraTellsi BHYTPEHHEIO CTOPAHMs, MapoOBOM TYpOMHBI ¢ KOTOPHIMH YEIOBEK
MIOCTOSIHHO BCTPEYaeTCs B IOBCEJHEBHOW JKU3HH, M CHOCO00OB obecredeHus: 0e30MacHOCTU
IIPU UX UCIOJIb30BAHUU

J MMOHMMAHKE CMbBICIIA 3aKOHA COXPAHEHUS U MPEBPAICHUS SHEPTUU B MEXaHUUYECKUX U
TCIUIOBBIX ITPOLCCCaxX U YMCHHUC ITPUMCHATH €0 Ha IMPAKTHUKE
. OBJIAZICHUE PAa3HOOOPA3HBIMU CIIOCOOAMH BBITIOJHEHUS PACUETOB ISl HAXOXKICHUS

yIEIBbHON TEIIOEMKOCTH, KOJMYECTBA TEIUIOTHI, HEOOXOAMMOTO Ul HarpeBaHUs Teja WIH

BBIJICNIIEMOTO MM IpU OXJIAKICHUH, YAEIbHOW TEIUIOThl CrOpaHusi, YAEIbHON TEIIOTHI

TUTABJICHHSI, BJIQXKHOCTU BO3/yXa, YIACIBbHOW TEIUIOTHI MapooOpa3oBaHHMS M KOHICHCAIIHH,

KIIJ TermoBoro naBurareisi B COOTBETCTBUHM C YCJIOBUSIMH TIOCTaBJICHHOW 3aJayd Ha

OCHOBAHHU HCIIOJIb30BAHUS 3aKOHOB (DH3HKH

J YMEHHE HCIOJIb30BaTh TMOJyYEHHBbIC 3HAHUS, YMEHHMS U HaBBIKK B TOBCEJIHEBHOU

YKU3HHU, IKOJIOTUH, OBITY, OXpaHe OKpY’Karollel cpefibl, TEXHUKE O€30MacHOCTH.
DuiekTpuYeckue siBjaeHus (29 u)

DOnexTpusaius Ten. JBa poja 3JIeKTpUUYECKUX 3aps/I0B.

B3aumoneiictBue 3apsokeHHBIX  Tel.  [IpOBOIHHMKH, AMAIEKTPUKH U MOJIYIMPOBOJIHUKH.

DnekTpuueckoe ToJie. 3aKOH COXPAaHEHHs  JJEeKTpUYeckoro 3apsma. Jlemumocts

AIEKTPUYECKOTO 3apsaa. DnekTpoH. CTpoeHue aroMa. DNEKTpUUECKUi TOK. JleiicTBre

ANIEKTPUYECKOTO MOl Ha AJIEKTpUYecKue 3apsibl. VcTOUHMKM TOKa. DIIeKTpUYecKas Lelb.

Cuna Toka. DIIEKTPUYECKOE HAIPSHKEHUE. DIEKTPUUYECKOE CONMPOTUBIICHHE. 3akoH OMa st

yuactka nenu. [locnenoBarenbHoe M mapasieIbHOE COEIUHEHHE MPOBOJHUKOB. PaboTta u

MOIIHOCTh 3JIeKTpu4eckoro Toka. 3akoH JLxoyms—Jlenna. Konpencarop. IlpaBuia

0€30MacHOCTH MPH paboTe C AIEKTponprdopaMu.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbI

4. COopka JIEKTPUUECKON 1T U U3MEPEHHUE CUJTBI TOKA B €€ Pa3JINYHBIX y4acTKaX.

5. MI3Mepenne HanpsoKeHUST Ha Pa3JIMUHbIX y4acTKax 3JIEKTPUUYECKOM LS.

6. PerynupoBaHue CUJIbI TOKAa PEOCTATOM.

7. I3mepeHue conpoTUBIIEHUS TPOBOIHNKA ITPY TOMOILK aMIIEpMETPa U BOJBTMETPA.

8. 3mepeHne MOITHOCTH M pabOTHI TOKA B AIEKTPUIECKOM JIaMIie.

IIpexMeTHBIMM pe3yJIbTATAMHU [IPU U3YYEHUH TEMBI SBJISIOTCS:

. MMOHMMaHHE M CIHOCOOHOCTh OOBACHATH (U3WYECKHE SBJICHUSA: JJIEKTpU3alus Ted,

HarpeBaHWe IIPOBOJHUKOB JJIEKTPUYECKUM TOKOM, DJJIEKTPUUYECKUHA TOK B MeETaUIaX,

ANEKTPUYECKUE SIBJICHUS B O3ULUU CTPOCHUS aTOMa, ACHCTBUS AIEKTPUUECKOTO TOKA

L4 YMCHHUE HU3SMEPATH CHUIIY OJJIICKTPHUYECKOI'O TOKa, OJICKTPHUUYCCKOC HAIIPAXKCHUC,
BHGKTpI/I‘IeCKI/Iﬁ 3apsad, SJICKTPHICCKOC COIMPOTUBJICHUC
L4 BJIaACHUC SKCIICPUMCHTAJIbHBIMU MCTOAAMH HMCCICAOBAHUA 3aBUCHMOCTU CHUJIBI TOKa

Ha Y4YaCTKC MLCIIKU OT JSJICKTPUUCCKOTO HAIPSLIKCHUS, SJIICKTPUYCCKOIO COIPOTUBJIICHUA
IIPpOBOAHHKKA OT €0 JJIMHBI, INIOIAAX IIOIICPCUYHOI'0 CCUCHUA U MaTCpHajla

° IMOHMMAHHUE CMBICIA 3aKOHA COXPAHEHMS DJIEKTPUUECKOTOo 3apsna, 3akoHa Owma is
ydactka nenu. 3akona Jxoyns-Jlenua
° IMOHMMAHHUE NPUHLHUIA JEUCTBUS AJIEKTPOCKONA, JJIEKTPOMETPA, rajJbBaHUUYECKOIO

JJIEMEHTa, aKKyMyJnaTopa, (OHapHKa, peocTaTa, KOHAEHCATOpa, JIaMIIbl HaKaJMBaHUS, C
KOTOPBIMH 4YEJIOBEK CTaJIKUBAaeTCsl B IOBCEJAHEBHOM JKM3HM, M CIIOCOOOB obecredyeHus
0€30I1aCHOCTH ITPU UX UCIIOJIb30BAHUHU

o BJIaJICHUE PA3IUYHBIMU CIIOCOOAMHU BBINIOJIHEHUS PACUETOB JUISI HAXOXKAEHUS CUIIbI
TOKA, HANPSDKEHMSI, CONIPOTUBIICHUS NPU MApPAJUIEIIBHOM M IIOCJIEJOBATEIbHOM COEINHEHUU
MIPOBOJIHUKOB, Y/AEIbHOTO CONPOTUBJICHUS PAOOTBI M MOIIHOCTH 3JIEKTPUUYECKOTO TOKa,
KOJIMYECTBA TEIUIOTHI, BBIIEIIEMOr0 IMPOBOJAHUKOM C TOKOM, EMKOCTH KOH/IEHCATOpa, PabOThI
AIIEKTPUYECKOTO IOJIsI KOHJIEHCATOpa, SHEPTUU KOHJEH caTopa

J YMEHHME HCIOJb30BaTh IOJIyYEHHBIE 3HAHUS, YMEHUS WU HABBIKM B IIOBCEIHEBHOMU
KHU3HH, SKOJIOTHH, OBITY, OXpaHe OKpYKalollel cpebl, TEXHUKE O€30MIaCHOCTH.



DJIeKTPOMAarHUTHbIE siBjieHus (5 4)
OneiT Opcrena. MarnutHoe nosie. MarHuTHOE IoJie MPSIMOrO TOKa. MarHuTHoe moJje
KaTyllku ¢ TokoM. llocrostHHble MarHuTel. MarHuTHOE MOJ€ IOCTOSHHBIX MAarHUTOB.
MarnutHoe mosnie 3emiid. B3aumopeiictBue maruuToB. JleiicTBME MAarHUTHOTO TMOJISI Ha
IIPOBOJHUK C TOKOM. DJIEKTPUUECKUM IBUTATEb.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
9. COoopKa >IEKTPOMArHUTa M UCTIBITAHUE €T0 JICHCTBUSI.
10. M3yueHue 31eKTpUUECKOTr0 JBUTATENS TIOCTOSHHOTO TOKA
(Ha mojenn).
IIpenmMeTHBIMHU pe3yJIbTATAMM U3YUEHUS TEMBI SBIISIFOTCS:
J MOHMMAaHUE M CIIOCOOHOCTh OOBSACHATH (PU3UYECKUE SBICHUS: HAaMarHUYEHHOCTh
kKeje3a W CTalld, B3aUMOJICHCTBUE MarHuUTOB, B3aMMOJEHCTBHE IPOBOJAHHMKA C TOKOM U
MarHUTHOM CTPEJKH, IeHCTBUE MAarHUTHOTO T0JISI HA IPOBOJHUK C TOKOM

L4 BJIAJICHUC SKCIICPUMECHTAJIbHBIMU METOJAMH HUCCICIO0BAHNUA 3aBUCUMOCTHU MAarHuTHOTO
I[Gf/iCTBI/IfI KaTylIKH1 OT CHUJIbI TOKa B LCIIH
L YMCHHUEC HCHOJB30BaTh IOJYYCHHBIC 3HAaHHWA, YMCHUA W HABBIKU B HOBCGI[HGBHOI\/'I

YKU3HHU, IKOJIOTUH, OBITY, OXpaHe OKpY’Karollel cpefibl, TEXHUKE O€30TaCHOCTH.

CgetoBble siBjienus (11 u)
Hcrounukn ceera. [IpsMonuHeiiHOE pacnpocTpaHEeHUE CBeTa. BuamMoe NBUKEHUE CBETHIL.
Otpaxxenue cBera. 3akOH OoTpakeHHs cBeTa. Ilmockoe 3epkano. Ilpenmomnenue ceera. 3akoH
npenomiienus cBera. JIuH3pl. DokycHoe paccTrosiHue JHH3bBL. OnTHyeckas cujia JUH3BL.
N300paxkenusi, naBaeMble TuH301. ['11a3 kak ontudeckas cucrema. OnTuueckue npuOopsl.
OPOHTAJIBHAA JIABOPATOPHAS PABOTA
11. [Mony4yenne n300pa>keHUsI PU TTOMOIIH JTUH3HI.
IIpeamMeTHBIMHU pe3yJIbTATAMM U3YyYCHHS TEMBI SBJISIOTCS:
. MMOHUMAaHHE M CIOCOOHOCTh OOBACHATH (U3MUECKUE SBJICHHS: TPIMOJMHEHHOE
pacrpocTpaHeHus cBeTa, 00pa30BaHUE TEHHU U MOJIYTEHU, OTPAKEHHE U NPEIOMIIEHUE CBETa
o YMEHHUE H3MEpATh (POKYCHOE pAacCTOSIHME COOMpArOIled JIMH3BI, ONTUYECKYIO CHUITY
JIMH3BI
o BIQJICHAE  DKCIEPUMEHTAJIbHBIMH  METOJAMU  MCCIEAOBAHMS  3aBUCHUMOCTHU
N300pakeHUs] OT pPAacCIOJIOKEHUS JIaMIIbl Ha pPa3IMYHbIX PACCTOSIHUAX OT JIMH3BI, yIia
OTpaXXCHHMs OT yTJjla MaJeHUs CBETa Ha 3€PKaJIo
o IIOHMMAaHHUE CMbICJIa OCHOBHBIX (PU3MUYECKHX 3aKOHOB M YMEHHE INPUMEHATh UX Ha
IIPAaKTUKE: 3aKOH OTP&KEHHSA W  IPEIOMIICHMS CBETa, 3aKOH NPAMOJIMHEHHOIO
pacnpoCTpaHEHUs CBETa
o pa3nuyath (OKyC JIMH3bI, MHHMMBIH (OKyc U (POKYCHOE pacCTOSHHE JIMH3BI,
ONTUYECKYI0 CHJIY JIMH3bl M ONTHUYECKYIO OCb JIMH3bl, COOMPAIOLIYI0 U PACCEHBAIOLIYIO
JIMH3BI, U300pakeHus, JaBaeMble COOMparollell U paccerBarollen JTUH30H
. YMEHHE HCIOJb30BaTh IOJIyYEHHBIE 3HAHUS, YMEHUS M HABBIKM B IIOBCEJHEBHOU
KHU3HH, SKOJIOTHH, OBITY, OXpaHe OKpYy’Karollel cpebl, TEXHUKE O€30acCHOCTH.

9 kJacc (68 4, 3 4 B Hee10)

3akoHbI B3auMo/IeiicTBUA U IBH:KeHUsI Tea (34 4)
MartepuanbHas Touka. Cuctema otcuera. llepememenue. CKOpOCTh TPSIMOJIMHEHHOTO
paBHOMEpHOTO JBMXKEeHHS. [IpsiMonMHEHOe paBHOYCKOPEHHOE JBI)KEHHE: MTHOBEHHAas
CKOPOCTh, yCKOpeHHe, nepemenienue. ['paduku 3aBUCUMOCTH KUHEMATHUUECKUX BEIMYUH OT
BpEMEHH TPU PABHOMEPHOM U PABHOYCKOPEHHOM JBIKEHUU. OTHOCHUTENHHOCTh
MEXaHUYECKOTO JBIDKEHHUS. ['eolleHTpudeckass W TeNMOIEHTpUYEeCcKas CHUCTEMBl MHpA.
WNuepumansHas cucreMa orcyeta. 3akoHbl Herorona. CBoOonmHoe mageHue. HeBecomoCTb.
3aKkOH BCEMUPHOro TsroTeHus. Mmmynbc. 3akOH COXpaHEHUs HMIYJIbca. PeakTUBHOE
JIBUKCHHE.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTHI
1. UccnenoBanue paBHOYCKOPEHHOTO IBMKEHHSI 0€3 Ha4aTbHOW CKOPOCTH.
2. I3amepenune ycKOpeHusl CBOOOIHOTO MMaICHUSI.
IIpenmMeTHBIMHU pe3yIbTATAMM H3yYCHHS TEMBI SBIISIFOTCS:



o NMOHMMAaHUE W CHOCOOHOCTh OMNHUCHIBaTH M OOBACHATH (PU3HUYECKHE SBICHHS:
HOCTYNATENIbHOE [JBIJKEHHE, CMEHa JHA W Ho4uM Ha 3emie, cBOOOJHOE NaJCHUE Tell.
HEBECOMOCTb, JIBUKECHUE 110 OKPYKHOCTH € IIOCTOSHHON 110 MOJYJIIO CKOPOCTBIO;

. 3HaHUE U CIIOCOOHOCTHh JaBaTh OIpEAeNICHHUs /OMHUCAaHUS (UIUUYECKUX MOHATHIL:
OTHOCHUTEJIBHOCTb JIBWKEHUS (MEepeuuciauTb, B UYEM IPOSIBJIAETCS), TEOLICHTPUYECKAs MU
IeJINOLIEHTPUYECKAass CHCTEMbl MHpa; [IepBas KOCMMYECKas CKOPOCTb|, pEaKTUBHOE
IBIDKEHUE;, (DU3MYECKHX MOJEJeH: MaTephalibHas TOYKa, CHUCTeMa OTCU€Ta, (U3NYECKUX
BEJIMYMH: TIEpEMELICHHE, CKOPOCTh PABHOMEPHOTO MPSIMOJUHENHOIO IBUKEHUS, MTHOBEHHAs
CKOPOCTb M YCKOPEHHME IpPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKEHUHU, CKOPOCTb U
LEHTPOCTPEMUTENBHOE YCKOPEHHE IPU DPABHOMEPHOM [BIKEHUU Tejla IO OKPYXKHOCTH,
HMITYJIbC;

J [IOHMMaHUE CMBbICIA OCHOBHBIX (PU3MYECKMX 3aKOHOB: JauHaMuku HpbroTOHAa,
BCEMUPHOTO TATOTEHUS, COXPAHEHUS MMIIYJIbCA, COXPAHEHUS SHEPrUH, YMEHUE NPUMEHSTh
UX Ha MPaKTHKE U JJIs pelIeHus yueOHbIX 3a/1ad4;

J YMEHHE MPHUBOJUTH IPUMEPbl TEXHUYECKUX YCTPOMCTB M KMBBIX OPraHM3MOB, B
OCHOBE IEPEMEIICHHS] KOTOPBIX JICKHUT MPUHIUI PEAKTUBHOTO JBUKEHUS. 3HAHUE U YyMEHUE
OOBSACHATH YCTPOUCTBO U JIEHCTBHE KOCMUYECKUX paKeT-HOCUTENEH;

° YMCHHUC HCIOJIb30BAaTh ITOJYYCHHBLIC 3HAHWUA, YMCHUSA W HABBIKHM B HOBCGI[HGBHOﬁ
XKU3HU (OBIT, SKOJIOTHSL, OXpaHa 3/I0pPOBbsl, TEXHUKA 0€30ITaCHOCTH U JIp.);
. YMEHHE U3MEPATH MIHOBEHHYIO CKOPOCTH M YCKOpPEHHE IpHU PABHOYCKOPEHHOM

MPSMOJIMHENHOM  JIBHJKCHHH, ILIEHTPOCTPEMUTEIBHOE YCKOPEHHE TPH PABHOMEPHOM
JIBU>KEHUH 10 OKPY>KHOCTH.

Mexanuyeckue KoJ1e0aHUs U BOJHBIL. 3BYK (16 1)
KonebarenpHoe paBmwxkeHue. Konebanus rpy3a Ha mnpyxkuHe. CB0OOOIHBIE KOJIcOAHMS.
KonebarenpHast cucrema. MaatHUK. AMIUIMTYZHa, TEpUOJ, YacTOTa KOJeOaHUH.
[IpeBpaienue -HHEprud IMpH  KojeOaTeNbHOM JBM)KEHHMM. 3aTyxXaroliue KosieOaHUsl.
Brinyxnennsie konebanus. Pesonanc. Pacnpocrpanenune kosieOGaHwii B yINPyrux cpeax.
[Toniepeunsie u npoaoapHbIE BONHBL. [[nrHa BoaHBI. CBSA3b JUIMHBI BOJHBI CO CKOPOCTBIO €€
pacnpocTpaHeHuss U MepuoaoM (4acToToil). 3BykoBble BOJIHBL CKOpocTh 3ByKa. Bricora,
TEMOpP ¥ TPOMKOCTH 3BYKa. DX0. 3ByKOBOU pE30HAHC.
OPOHTAJIBHAS IABOPATOPHASA PABOTA
3. HccnenoBanue 3aBUCUMOCTH MIEPHOJA U YACTOTHI CBOOOIHBIX KOJI€OaHUI MasSTHHUKA OT
JUIMHBI €70 HUTH.
IIpeaMeTHBIMM pe3yJIbTATAMHU U3yYEHUS] TEMBbI SBIISFOTCS:
. MOHUMAaHUE M CIIOCOOHOCTh ONKCHIBATH U OOBSACHATH (PUIUUECKHE SIBICHUSA:
KoJeOaHusl HUTAHOTO (MATeMaTUYECKOTO) U MPYKHMHHOTO MAasTHUKOB, pPEe30HAHC (B T. 4.
3BYKOBOM ), MEXaHMYECKUE BOJIHBI, ITTMHA BOJHBI, OTPa’KEHUE 3BYKA, 3XO;
. 3HaHME M CIOCOOHOCTHh JaBaTh OMNpeNeNeHUus (U3NYECKUX TMOHATUN: CBOOOJHBIC
KojeOaHus, KoyieOaTelbHas CUCTEMa, MAasTHUK, 3aTyXalollue KoJieOaHUs, BBIHYXKICHHBIC
KoJeOaHus, 3BYK M YCIOBHUS €ro paclpocTpaHeHHs; (PU3NYECKHX BEIHYMH: aMIUIUTYAA,
MEepPHOJl, 4YacToTa KoJieOaHMii, COOCTBEHHas YacToTa KOJeOaTenbHOW CHCTEMBI, BBICOTA,
[TeMOp], TPOMKOCTh 3ByKa, CKOpPOCTb 3BYKa; (PHU3UYECKHX MOJeNei: [rapMOHHYECKHe
KoJeOaHus |, MaTeMaTUYeCKUIl MasTHUK;
. BJIaJICHUE HKCIEPUMEHTAIbHBIMU METOJIAMU HCCJEI0BaHUS 3aBHCUMOCTH MepHUojaa
KoJiebaHuil Tpy3a Ha HUTHU OT JAJIMHBI HUTH.

DJIEeKTPOMarHuTHoe moJie (22 u)

OnHOpoHOE M HEOJHOPOJIHOE MarHuTHoe noje. HampaBieHue Toka U HampaBlIeHHE JIMHUM
ero mMarHutHoro moJjs. [IpaBuno OypaBumka. OOHapyxeHHe MarHuTHOTO Tois. [IpaBuio
neBol pyku. HWHAaykuuss wmarHutHoro mnoss. MarautHelii notok. Omeitel  ®Dapapes.
DOnekTpoMarHuTHass WHAyKuus. Hanpasnenwe uHAyknuoHHOTO TOKa. IlpaBuno Jlenua.
SABnenune  camouHnaykuuu. Ilepemennslii  TOk. ['eHeparop  HEpeMEHHOro  TOKa.
[IpeoOpazoBanmsi  3HEprUM B  JJEKTporeHeparopax. Ipanchopmarop. Ilepemaua
ANEKTPUYECKON HHEPrUM HAa PACCTOSHUE. DJIEKTPOMATHUTHOE TOJIE. DJIEKTPOMATHUTHBIE



BOJIHBI. CKOPOCTh pacipOCTPaHEHUS NIEKTPOMArHUTHBIX BOJIH. BiusiHUE 2J1€KTpOMarHuTHBIX
W3ITYYEeHUH Ha XKUBbIe oprann3Mbl. KonebaTenbHblit KOHTYp. [losyueHne 31eKTpOMarHUTHBIX
Kosne6aHuid. [IpUHIMITBI PagUOCBA3M M TENEBUIACHUSA. DJIEKTPOMArHUTHAs MpPUPOJAA CBETA.
[Ipenominienne cBera. llokasarens mnpenomnenus. ucnepcus cpera. LlBera Ttenm. Twurbl
ONTUYECKUX CcHeKTpoB. Iloryomenne u ucnyckanue cera aromamu. IIpoucxoxneHue
JIMHENYATBIX CIIEKTPOB.

OPOHTAJIBHBIE JIABOPATOPHBIE PABOThI

4. N3y4yeHue BJICHUS AIEKTPOMArHUTHOW MHIYKLIHH.

5. HaGmro/ieHre CIUIOIIHOTO U JIMHEHYATHIX CIIEKTPOB UCITyCKAHHMSL.

IIpenmMeTHBIMHU pe3yJIbTATAMM U3YUEHUS TEMBI SBIISIFOTCS:

. MOHWMaHHUE B CIOCOOHOCTDH ONMHCHIBATh U OOBSICHATH (PU3MUECKHUE SIBICHUS/TIPOIIECCHI:
JJIEKTPOMAarHUTHAas MHIYKLUSA, CAMOMHIYKLUSA, IIPEJIOMJICHHUE CBETa, JHUCIIEPCUs CBETa,
MOTJIOIIEHNE M UCIyCKaHWE CBETa aToOMaMH, BO3HUKHOBEHHE JIMHEHYaThIX CIIEKTPOB
W3JTy4YeHUs U TOTJIOIICHHUS;

J yYMEHHE JaBaTh ONpeeNieHusl / onucaHue (pU3NMUECKUX MOHSATHI: MarHUTHOE MOJIE,
JIMHUU MarHUTHOM MHIYKLWHU; OJHOPOJHOE U HEOJHOPOJHOE MArHWTHOE MOJI€, MAarHUTHBIN
MOTOK, TEPEMEHHBIH D3JIEKTPUUECKUN TOK, SJIEKTPOMArHUTHOE IIOJE, 3JIEKTPOMArHUTHbHIE
BOJIHBI, 3JIEKTPOMArHUTHBIE KOJIEOaHUs!, paJUOCBs3b, BUAUMBII CBET; (PU3MUECKUX BEJINYUH:
MarHuTHas UHAYKIUS, UHIYKTUBHOCTb, MEPUOJ, YACTOTa U aMIUTUTYAA AJIEKTPOMArHUTHBIX
KoJiebaHui, MoKa3aTenu NpeIoMIICHUS CBETA;

o 3HaHHE (OPMYIMPOBOK, IMOHMMAHME CMBICIAa M yMEHHE MPUMEHATh 3aKOH
MIPENOMIIEHH CBETA U NpaBwiIo JIeHI1a, KBaHTOBBIX TOCTYIaTOB bopa;
. 3HaHUE HA3HAYEHHWs, YCTPOWCTBA W NPHUHIMIA JCUCTBUS TEXHUYECKHX YCTPOWCTB:

ANIEKTPOMEXAHUYECKHI MHIYKIIMOHHBI TeHepaTop IEepeMEHHOro ToKa, TpaHchopMaTop,
KoJieOaTeIbHBIA KOHTYP; IETEKTOP, CHEKTPOCKOT, CIIEKTporpad;

. MMOHMMAaHHE CyTH METO/1a CIEKTPAIbHOTO aHAIM3a U €ro BO3MOKHOCTEH.

Crtpoenue aTroMa 1 aTOMHOr0 siapa (15 1)

PannoakTUBHOCTH Kak CBUAETEILCTBO CIOXKHOTO CTpPOEHUS aToMOB. Alnb(da-, 6eTta- U ramma-
mnyderus. OnbiTel Pesepdopna. SAnepnas moxaens atoma. PammoakThBHBIC TpEeBpamieHUS
aToMHbIX sigep. CoxpaHeHHe 3apsOBOIO M MacCOBOTO YHCEN MNP SAIEPHBIX PEAKIHSIX.
DKCIepUMEHTANIbHBIE METOJIbI HCCeA0BaHus yacTull. [IpoToHHO-HEHTpOHHAs MOJeNb SApa.
Ou3nyeckuil CMBICT 3apsAI0BOrO0 M MaccoBoro uucen. M3oromsl. [IpaBuna cmemienus amis
anbda- u Oera-pacnaza mpH SAEPHBIX PEaKIUsAX. DHEPrusl CBSI3U 4YacTHUIl B sanpe. JleneHue
anep ypana. llennas peakuus. SnepHasi sHepreTHka. DKOJIOTMUYecKHue HpoOieMbl paboTh
aTOMHBIX 3JiekTpocTtaHuuid. Jlosumerpus. Ilepuon momypacmana. 3akoH paguOaKTHBHOIO
pacnana. BiusHue paguMoOakTHBHBIX M3JIYY€HUH Ha KUBble OpraHu3Mbl. TepMmosaepHas

peakuus. Mcrounuku 3Heprun CosHLA U 3BE3I.
OPOHTAJIBHBIE JIABOPATOPHBIE PABOTbBI

6. 3MepeHune ecTeCTBEHHOTO paArallMOHHOTO (hOHA T03UMETPOM.

7. U3ydenue aeneHus siapa aToma ypaHa no ¢otorpaduu TpeKoB.

8. Onenka nepro/ia nojrypacmajia HaXo SIIUXCs B BO3AYyX€e MPOIYKTOB pacmhaja ra3a pajoHa.
9. U3ydeHue TpeKOB 3apsbKEHHBIX YaCTHIL 0 TOTOBBIM (hoTOrpadusim.

IIpenmMeTHBIMHU pe3yIbTATAMM U3yYCHUS TEMBI SBIISIFOTCS:

L4 IMOHMMaHWEe U CHOCOOHOCTH OIMCHIBATH U OOBICHITH CI)I/I3I/I‘leCKI/IC SIBJICHUA:
PaaAnO0aKTUBHOC U3JIIYYCHHUEC, PAAUOAKTUBHOCTL, HOHU3UPYIOHICC U3TTYUCHUC.
L4 3HaHHE€ U CII0OCOOHOCTH JaBaThb OHpC,Z[CJ'IeHI/ISI/OHI/ICElHI/IH CI)I/I3I/I‘leCKI/IX TIOHSITHIA:

palMoOaKTUBHOCTb, anb(da-, OeTa- MW TraMMa-dyacTHIbl; (U3NYECKUX MOJeneil: Moaenu
cTpoeHuss aroMmoB, mnpeanoxenHoie /[l. JI. Tomconom u 3. Pesepdoprom; duznueckux
BEJIMYUH: TIOTJIOLIEHHAs J103a M3Jy4eHMs, KOA(PQPUIMEHT KayecTBa, HKBUBAJICHTHAs J03a,
[IEpUOJ NOJIypacrana;

. YMEHHUE TPHUBOJUTH MPHUMEPHl U OOBACHATH YCTPOWCTBO W MPUHIMII JEHCTBUS
TEXHUYECKUX YCTPONCTB U YCTAaHOBOK (B TOM 4HCI€E): cueT4Mk l'elirepa. kamepa BuibcoHa,
IIy3bIPbKOBAasl KaMepa, sIACPHBIN PEaKTOp Ha MEJIEHHBIX HEUTPOHAX



° HCIIOJIb30BAHUC TMOJIYYCHHBIX 3HaHI/II71, YMGHI/Iﬁ 1 HABBIKOB B HOBCGI[HGBHOﬁ JKHU3HU
(OBIT, 5KOJIOTHSI, OXpaHa 30POBbs, TEXHUKA O€30MACHOCTH U JIp.);

o YMEHUE M3MEpPATh: MOIIHOCTh JI03bl PAJHOAKTHBHOTO HW3IY4YEHUS OBITOBBIM
JO3UMETPOM _

o 3HaHue GOPMYIUPOBOK, IOHUMAHUE CMBICIIa U YMEHHE MMPUMEHATh 3aKOH COXPaHCHHS
MacCOBOI'0 YHUCJIA, 3aKOH COXPaHEHUs 3apsi/ia, paluOAKTUBHOTO pacnaja, IPaBUiIo0 CMELICHHUS;
J MIOHUMAaHHE CYyTH SKCIEPUMEHTAIbHBIX METOJIOB UCCIIEIOBAHUS YaCTHULL;

o YMEHHE UCIOJIb30BaTh NOJyYEHHbIEC 3HAHUS B NMOBCEAHEBHOMN xu3HU (BbIT, 3K010THS,

OXpaHa OKPYXalollen cpeibl, TEXHUKA O0€301acCHOCTH U JIp.)
Crtpoenune u 3Bosouns Beenennoii (6 1)
CocraB, crpoenne u mnpoucxoxaenue CosiHeuyHOM cuctemsbl. [lnaHeTsl W Manble Tena
Comnneunoii cuctembl. CTpoeHHE,
n3nydenue u 3oronus CosHua u 38e311. CTpoeHUE U SBOJIOLHS

Bcenennoii.

IIpeaMeTHBIMM pPe3yJIbTATAMU W3YUEHUST TEMBI SIBIISIOTCS:

° MPEACTaBICHUE O COCTaBe, CTPOCHUHU, MPOUCXOXKJACHHMH U Bo3pacte CoHEYHOU
CUCTEMBI;

L] YMGHI/IG HpI/IMeHSITB (1)I/ISI/I‘IGCKI/Ie 3aKOHBbI JIs1 O6’I>5[CHGHI/I5I JOBWKCHUA IIJIAHCT
CoJHEYHOM CUCTEMEI,

L] 3HAaTb, 4YTO CymeCTBeHHI)IMI/I napaMeTpaMn, OTJINYAIIINMHAU 3Bé321131 OT TIIJIaHCT,

SBIIIOTCA WX MAacChl U MCTOYHUKU SHEPruM (TEpMOSJEpHbIE peakluu B HEApax 3BE3N U
paZvoaKTUBHBIE B HEJIPAX IJIAaHET);

° CpaBHMBaTh (U3UYECKHE WU OPOUTANbHBIE MapaMeTphl IUIAHET 3€MHOW TPYIIbI C
COOTBETCTBYIOIIMMH ITapaMeTpaMy IJIAHET-TUTAHTOB M HAXOIUTh B HUX 00IIIee M pa3iIMIHOEC;
. 00bsacHATE cyTh 3ddekra X. [Jorepa; dopMmynupoBath U OOBACHATH CYTh 3aKOHA

3. Xab0ma, 3HaTh, YTO ATOT 3aKOH SIBIJICA AKCHEPUMEHTATIbHBIM MOATBEPKICHUEM MOJIEIH
HecTanmoHapHoM BcenenHnol, oTkpeIToil A. A. @puaMaHOM.
Hrorosoe nosropenue (94)

HanpasjieHus1 poeKTHOM eI TeJIbHOCTH 00y4al0IIUXCH:
Oxpana okpy»Karolieil cpefibl B Jecy, Ha MOpe, B TOPO/IE, [0 MECTY MPOKUBAHUS U yIEOBbI.
CKopoCTh IBMKEHHS aBTOTPAHCIIOPTA M TOPMO3HOH MyTh aBTOMOOUJIS.
[Tone3noe u BpenHoe tpenue. IIpaBuna 1opoKHOro M MEMEeX0 HOrO IBUKEHUS. Mepbl
MIPEAOCTOPOKHOCTH IIPHU roJiosiesie. bezonacHoe noBeieHne Ha JOporax BO BpeMs roJioiesia u
nox 5. bezonacHplid cmyck o kaHaTy. OkazaHue MepBOl MEAUIIMHCKON MOMOIIHU MPH
TpaBMax. be3omacHOCTh MoBeeHUs Ha Joporax. PacueTr ckopocTu ABMKEHUS TPAHCIIOPTa U
TOPMO3HOTO MyTH. PacueT TpaekTopuu aBUXkeHUs TpaHcnopTa. Jlopora riazaMu BOIUTENS U
nemexo/a.
CKopocCTh IBUKEHHS aBTOTPAHCIIOPTa U YMEHbBIIIEHUE BbIOpOca B aTMOC(Epy OTPaBISIONIUX
BEILIECTB.
DKOHOMHMSI S3HEPropeCypCOB MPHU UCIIOJIb30BAHUHU B IPAKTUKE SIBJICHUS NHEPLUU.
I'paButanmonnsie mbuieocagounbie kamepbl. M3C ans riio6anbHOTO HM3y4eHUs BIUSHUA
JEeSATEIbHOCTH YEJIOBEKA HA MPUPOJTY IJIAHETHI.
[Ipobnembl kocMuyeckoro mycopa. LleHTpoOexxkHble ouncTUTENU. MUPOBBIE JOCTUKEHHS B
OCBOEHMH KOCMHYECKOIO MPOCTPAHCTBA. 3HAUYEHHWE O30HA U O30HOBOTO CJOSI AJIs KU3HU
YeJIOBeKa. DKOJIOTMUECKH BPEIHBIE IMOCIEACTBUS HMCHOJIb30BAHUS BOJHOTO M BO3AYIIHOTO
TpaHcnoprTa. EquHBIN MUPOBOM BO3IYIIHBIN U BOJHBINA OKEaHBI.
Dkonoruveckas 0€30MacHOCTh PA3NUYHBIX MeXaHM3MOB. CBs3p Iporpecca YeloBEYECKOM
MBUIU3AIMU ¢ dHepronoTpedienueM. [llymoBoe 3arps3HeHue cpelibl, TOCIEACTBUS U TyTH
ero npeonoseHus. [Ipu3Haku yTOMIEHHUS OPraHOB CIyXa, CIIOCOOBI UX CHATHUS. MHUKPOKIUMAT
B Kjacce W KBapTtupe. [onocoBoil ammapar uenoBeka. CinyXoBOW ammapar 4YeloBeKa.
[MpodunakTuka HOpMaJIbHOTO CiyXa ueioBeka. [lepkyccust B MemuIMHe. YIBTPa3BYK H
nH(ppa3ByK, HX BIHUSHHE Ha 4YeloBeka. Ponb ynbTpa3Byka B OHMOJOTHH W MEAUIIMHE.
AKyCTUYECKHE OYKH. YIbTpa3ByK. YJbTpPa3BYKOBas OUMCTKa BO3[yxa. BpenHoe BiusiHUE
BHOpAIMii HAa YETIOBEUYECKUI OPTaHU3M.



Pacnipoctpanenue 3arpsa3HAIOMIKX BELIECTB B aTMOC(epe U BoJoeMax.

HcTouHuKH TBEPIBIX, JKUIKUX W Ta3000pa3HBIX BEHIECTB, 3arpsA3HSIONIAX OKPYKAOI[YIO
cpeny.

Mepsl 6€3011aCHOCTH TPU 3HAKOMCTBE C HEM3BECTHBIMH BeIlleCTBAMU. BimsiHue mapoB pryTa
Ha opranm3M uejoBeka. uddy3us B KHBOM Mpupoje, €€ poJib B MUTAHUM WU JBIXaHUH
YEJIOBEKa U KUBBIX OpraHU3MOB. [ 'uruena koxu. Mororiue cpe/icTBa U MpaBuiia UX XpaHSHUs
Y UCTIOJIB30BaHUS B OBITY.

BnusiHne XapakTepHCTHK OKpyXKaromied cpensl (Temreparypa, aTMochepHOe TaBlieHHE,
BJIQ)KHOCTB) Ha KHU3HEJESITEIbHOCTh yesioBeka. CoOo/ieHne TEIIOBOro peXuMa B LIKOJIE U
noma. I'uruennueckue TpeOoBaHUs K BO3AyX0OOMEHY B Kiacce. BiusHue MOBBIIEHHON U
MIOH>KEHHOM TeMIlepaTypbl Ha OpraiusM yesoBeka. Oka3aHue epBoi MOMOIIH NPU BBICOKOM
temneparype (pusnueckre METOIpl OXJIAXKICHHS Tela 4eJI0BEeKa MPHU BBHICOKOW TeMIeparype
U corpeBaHue Tena npu ooMoposxkeHnun). Kpyrosoport Bo3nyxa B mpupoze. Poib ucnapenus
MIPU TIOHWKEHUU TEMIIEPATYPHI BO BpeMsi O0JIE3HU U TIPH OXJIAKACHHUH MPOJTYKTOB MUTAHUS B
JIeTHee BpeMs Ha Ipupoje. BiusiHue B1a)XHOCTH Ha CaMOUYyBCTBHE UEJIOBEKA.

Cocynuctbie peakliud Ha TOBBIIICHHE Temmeparypbl. [IpuHnunel 3akanuBanus. [lpasuia
MIpOBETpUBaHUs momelleHuil. DakTopel, crnocoOcTByrolmMe obOMopoxkeHuto. Kak Hano
0J1eBaTbCs 3UMOM, YTOOBI HE MOIY4YUTh OOMOpPOKEHHE, NMpaBUJia MpPUEMa COJTHEUHBIX BaHH.
OxazaHue nepBoi MOMOIIH MPHU TEIIOBOM yIape U 0OMOPOKEHHH.

3arpsizHeHHe aTMoc(ephl BBIXJIONMHBIMU Ta3aMH U HX BIMSHHE Ha 3[0pOBbE YEJOBEKA.
Oxpana oxpyxatomei cpenbl. [lapaukoBsiii ¢ dexr. HoBele Buapl TormmBa. Hapymenwne
TEIJIOBOTO OajiaHca MPUPOIBI.

[IpaBuna 6€30MacHOCTH IPU TPAHCHIOPTUPOBKE U MEPEMBAHUN TOPIOYUX BellecTB. BiusHue
CTAIlMOHAPHOT'O AJIEKTPUYECTBA HAa OMOJIOTHYECKHE OOBEKTHI.

Hcnonp3oBaHme AJIEKTpUYECTBa B MPOM3BOJICTBE, ObITY. [IpaBmma Ge3omacHoil pabOThHI ¢
ANEKTPUYECKUMH NpudopamMu B miKoJie U JoMa. KopoTkoe 3aMbIKaHHE U €ro MOCIEICTBUS.
[Ipenoxpanutenu u Bpen ‘“kydkoB”. Posb 3azemneHus. lloBeneHue BO Bpemsi T'PO3BI.
OnacHOCTB OTOP BBICOKOTO HAIPSKEHUS WM TpaHchopMaTtopHOU OyaKu, U 0OpbIBa IPOBOJIA
BBICOKOTO HampsDKeHHS. ATMOC(hEpHOE SJIEKTPUYECTBO. DJIEKTPUUYCCKUN CIOCOO0 OYHMCTKH
BO3/lyXa OT MbUIH. BiusHue MarHuUTHBIX Oypb Ha caMO4YyBCTBHE 4ejoBeka. [IpumeHeHue
MarHuToB B MeauluHe. lcmonp3oBaHME MarHUTHBIX CEPEXKEK, OpacieToB, MarHHUTHBIX
puOOPOB VIS MPOPAILMBAHUS CEMSIH.

Bnusinue anekTpoMarHuTHOTO 1M0Ji Ha OUOJIOTrHYecKrue OOBEKTHI.

[IpeumymiectBo amekTpoTpancnopra. CrmocoObl sxoHOMUHU AnekTposHepruu. [DC. JIDII.
Yxyamenue 3peHus npu ynbrpaduosneroBom obiaydenuu. lIpodunaktuka 3amuThl ri1a3 B
SIPKUWA COJTHEUHBIN JIEHb, B SICHBI 3UMHUI JI€Hb, HA BOJIE, B rOpax.

N3menenue mpo3payHocTd aTMocdepbl MOJ ICHCTBHEM AaHTPOINOTeHHOTO (akTopa M ero
9KOJIOTMYECKUE MOCIIEACTBUS.

OnacHocTh HOHM3UpYIOIIEH panuanuu. EcTecTBEeHHBIN paaualiioHHbIH QOH.

ADC u ux cBs3b ¢ okpyxkatomieil cpenoi. Karactpoda na UepnoObuibekoit ADC u eé
MIOCJIEICTBUSL.

DKoJoru4eckre MpooJaemMbl SIEpHON PHEepreTuku (0e30macHOe XpaHEHHE PaHOaKTHBHBIX
OTXOJIOB, CTEMEeHb pHUCKA aBapuili Ha AaTOMHBIX OJIIEKTpOCTaHIUAX). JlyueBas Oo0Jyie3Hb.
SnepHas BoitHa — yrpo3a *U3HH Ha 3eMJIe.



3. TemaTuueckoe IJIAHUPOBAHUE

7 kaace
Pa3nennl TeMbl Conepxanue XapakTepucTHKA OCHOBHBIX BUJIOB Y4eOHO OcHoBHbBIE
AeATeTbHOCTH YYAIIMXCS HANpPaBJeHUs
BOCIIMTATEJIbLHOM
AeATeJIbHOCTH
®duznka — Hayka o mpupoje. | Dusuka — Hayka o npupoje. Pusudeckue | Habmomate w  ommcbBaTh  (pusmdeckue | 2
dusnyeckue sSBICHMS. | aBiIeHusA. Duznueckue CBOWCTBA TEd. | SIBJICHUS. 3
®dusnyeckue BeMWYMHB W uXx | HaOmionmenne u omucaHue (GU3MUECKUX | YUAaCTBOBATh B OOCYKJICHUM SIBJICHUS TAJCHUS | S
HA3MEPEHHUE. dusuka U | SIBJICHHUH. dusnueckue BEJIMYUHBI. | T€JI HA 3eMJII0. BBICKa3bIBaTh MpEANONoXKeHus, | 7
= TEXHHKA. N3mepenust puznyuecknx BEIWYUH: JJIUHBI, | TUTIOTE3HI. 8
N BpeMeHH, Temmeparypbl. ®@usmdeckue | OnpenensaTe MeHy ACNCHHs IMKaIbl mpudopa
= npuOopbl.  MexayHapoaHas  CHCTEMa | MOTPEIIHOCTh W3MEPEHMUSI. [TpoBoauTH
E equHUIl. TOYHOCTP M  TOTPEIIHOCTH | HAOMIOACHUST (PU3UUYECKUX SIBIICHUM, MU3MEPSTh
2 n3Mepennil. Dusnka v TEXHUKA. buszndeckue BEJIUYMHEI: paccTosiHue,
M MIPOMEKYTOK BPEMEHHU, TEMIIEPATYPY.
Crpoenue BemectBa. | CTpoeHne BEIIECTBA. Omeitel, | HaGmrogaTe u 00bsAcHTH siBeHue auddy3un. | 1
: . TemnmoBoe ABMKCHUE aTOMOB M | JOKAa3LIBAOIIHE aTOMHOE cTpoeHHe | BBIMOMHAT  OMBITBI 1O  OOHApYXEHHIO | 2
E : MOJIEKYJI. bpoyHoBckoe | BemecTBa. TeroBoe ABHKEHUE aTOMOB U | IGUCTBUS CHJI MOJICKYJISPHOTO TPHUTSDKCHHS. | 3
2 e JIBIDKCHHE, MOJIEKYI. BbpoynoBckoe nBmkenue. | OOBICHITL, CBOMCTBA TIa30B, JKHIKOCTEH M | 5
% = Hudbdyzus B rasax, | JAuddy3us B razax, uUJIKOCTIX U TBEPAbIX | TBEPABIX TEJI Ha OCHOBE aTOMHOW TeopuH | 6
v 3 JKUJIKOCTSIX M TBEPJBIX TeJax. | Tenax. B3anmojaelcTBue yacTull BEIIECTBA. | CTPOCHUS BEIIECTBA. 8
= E Bzanmonerictue 4yacTull | ArperaTHnie COCTOSIHUS BEIIIECTBA.
5 : BEILIECTBA. Mogenmn CTpOCHHUS  TBEPABIX  Tell,
z E ArperaTHble COCTOSIHHSA | KUIAKOCTEH U ra3oB. OObsICHEHNE CBOMCTB
= 4 BEILIECTBA. ra3oB, >KHJKOCTEM M TBEpPIbIX TeEJI Ha
a =
235
=

OCHOBE MOJIEKYJIIPHO-KUHETUYECKUX
IIPEACTABIICHU M.




B3aumopeiictBus Tea (23 4)

Mexannueckoe JIBUKEHUE.
Tpaekropus. [TyTs.
PaBHOMepHOE 51
HEPaBHOMEPHOE  JIBUIKEHHE.
CkopocTsb. I'padpuxu
3aBUCUMOCTH IIYTH U MOMIYJS
CKOpOCTH oT BpEMEHU
JIBYDKCHUS. Hueprus.
NHuepTHOCTB TEJL.

Bzanmoneiicteue Tem. Macca
Tena. Mi3mepeHne macchl Tena.
IImoTHOCTE BemecTBa. Pacuér
Macchl U 00BE€Ma Tena 1o ero
TIIOTHOCTH. Cuna. Cuma
TSDKECTH.

Cuna ynpyroctu. 3akoH ['yka.
CBsA3b MEXIY CHIOW TSKECTH
u Maccod Tema. Bec Tena.
Cuna TsDKECTH Ha JAPYrux
MIaHeTaX ¥ WX (QU3HYecKas
npupoaa. PaBHoAeiCTBYyrOIIAS
nByX cuii. Cuiia TpeHwusl.

Mexannueckoe JABUKEHHE. TpaeKTopus.
IIyre. PaBHOMEpPHOE M HEpaBHOMEPHOE
JBUKECHHE. CkopocTb. ['paduxu
3aBUCUMOCTH IIYTH U MOJYJSI CKOPOCTH OT
BpEMEHU JIBYOKECHUSL. Wnepuust.
HNueptHOCTS TEn. B3aumonencTBue Tenl.
Macca Ttena. H3mepeHue wmacchl Tena.
[InotHocts  BemectBa. Cuma. Cuna
TsokecTd. Cuna ynpyroctu. 3akoH ['yka.
Bec Tena. CBsi3b MeXay CUIION TSKECTH U
Maccoil Tena. Cuiia TSKECTH Ha JAPYrux
mnaHerax. J(mHamometp. CrnokeHne aBYX
CWJI, HAIpaBJCHHBIX IO OJHOW MPSMOM.
PaBroneiictByromas naByx cwi.  Cwuna
Tpenus. dusnueckas MpUpPoaa HEOECHBIX
Tenn COJTHEYHOM CHCTEMBI.

PaccuuteiBaTh myTh M CKOpPOCTH TE€Jla MPHU
PAaBHOMEPHOM  MPSIMOJIMHEMHOM  JIBUYKECHHH.
[IpencraBisiTe  pe3yjabTaThl U3MEPEHUN U
BBEIYHCIICHUH B BHUAC TaOMMI] W TpaguKoB.
Ornpenenary MyTh, NPOWACHHBIA 3a JaHHBIN
MIPOMEKYTOK BPEMEHHU, U CKOPOCTh Teja MO
rpaduKy 3aBHCUMOCTH IIyTH PaBHOMEPHOIO
JBU>KEHUsSI OT BpemeHu. M3Mepars maccy Tena,
M3MEPATHh IUIOTHOCTH BemiecTa. MccnenoBath
3aBHCUMOCTh YJIMHEHUS CTAIBbHON MPYKUHBI
OT  TOpuwilokeHHoW  cuibl.  MccnepoBath
3aBUCUMOCTh CHJIBI TPEHHS CKOJIBKEHUS OT
MJIOMIAAN  CONPUKOCHOBEHHUSI TE€I W CHIIBI
HOpPMaJbHOTO JaBjieHusA. M3MepsATh  CHIIBI
B3aWMOJIEVCTBUS ABYX TEIl.

oo worN




[IpeBparnienue sHepruu.

2 Hanenue. JlaBnenue tBepapix | Janenune. [laBnenue  TBepablx  Ted. | OObICHATH CyIIECTBOBaHUE JaBlieHUs raza Ha | 1
2 Tel. Hapnenne raza. OObsICHEHHE aBIICHUS | OCHOBE MOJICKYJIIPHO-KUHETHUECKUX | 2
S JlaBnenue rasa. 3akoH | raza Ha OCHOBE MOJIEKYJIIPHO- | IIPE/ICTaBICHU. 3
): [Tackas. KMHETHYECKUX mpejncraBieHuid. [lepenaya | OOHapy»XuBaTh CyleCTBOBaHUE aTMOC(epHOro | 5
o Pacuér naBieHust KUIKOCTH | JABJICHHS Ta3aMH M SKHAKOCTSIMH. 3aKkoH | AaBiaeHUs. OOBSCHATH NIPUYUHBI IIJIaBaHUA TEI. | [
2 Ha JHO M CTeHKu cocyzaa. | [Tackans. CooOmaromuecs cocynel. | U3mepsate cuimy Apxummena. Hcciemosath | 8
£ CooOmaromuecs cocynel. | AtmochepHoe JIaBJICHUC. MeTo/ipl | yCIIOBUS TIJIaBaHUS TEIL.
;A ATMochepHoe JaBieHUE U | U3MEPEHUsT  aTMOC(hEpHOTO  JaBJICHHUS.
= 5 METOAbl  €ro  u3MepeHus. | bapomerp, MaHOMETD, MOPIIHEBOM
= & Bbapowmertp, MaHOMETp. | )KMJIKOCTHBIH Hacoc. 3akoH Apxumena.
E [TopuHeBoit KUJIKOCTHBIN | Y CIIOBUSA TUIaBaHUSA TEJL
a Hacoc, ruapasindecknii | Bo3ayxormiaBanue.
E npecc. [lelicTBUE KUIKOCTH U
@ raza Ha TOTPYKEHHOE€ B HHX
E TEJO. 3akoH Apxumena.
5 VYcnoBus  muaBaHMS  Tell.
f:‘( IImaBanue CyJIOB.

BosznyxomiaBanue.

Mexanuveckas paborta. | Mexanudeckass ~ pabora.  MommHocTe. | MccnenoBaTs ycimoBuUs paBHOBecHs pbryara. | 1
) MOoOIIHOCTb. [Ipocteie Mexanm3mbl. MomeHT cuibl. | M3MepsaTs paboty cuibl. U3mMepsaTh MOIIHOCTS. | 3
éA [Ipoctbie MEXaHU3MBL. | YcinoBus paBHOBecHs pbluara. «3osotoe | Mamepsars  KIIJI  HakimoHHOW  IJIOCKOCTH. | 5
S : VYcnoBusi paBHOBECHS pblyara. | IpaBwiio» MexaHuku. Buabl paBHoBecus. | Borumcnare KIIJI npocteix mexaHu3mos. | 6
gg Moment  cuibl.  «3omotoe | Koadhdumment  monesHoro  nedictBus | OOBSCHATH MpEBpaleHUE YHEPTUH. 7
= Z npaBuiio» wmexaHuku. Bwuapel | (KI1[). Oneprus. IloreHumanbHas u 8
::.; paBuoBecusi.  Kosddunuent | kunernueckass osHeprus. [IpeBpaineHue
5 = nosnesnoro naeiictus (KIIMI). | areprum.
S ™ Ouepruga. lloTennuaneHas wu
A KHHETHUYecKast SHEprusl.




8 kiaace

Paspnennt Tembl Coaepixkanue XapakTepucTHKa OCHOBHBIX BUI0B y4eOHOM OcHoBHbBIE
AeATeNbHOCTH YYALMXCH HANIPABJICHUSA
BOCIIMTATEIbHOM
AeATeTbHOCTH
Tennosoe nBrxeHue. | TeroBoe JBIKEHUE. TemnoBoe | Habmtonate u3MeHeHue BHYTpeHHeW sHepruw| 1
Tepmomerp. Css3b | paBHOBecue. Temmeparypa. BHyTpeHHss | Tena mpu Teruionepenade W paboTe BHEIIHUX 2
TEMIIEPaTypPhl Tena co | sHeprus. PabGora w Teronepenava. | cui. MccnenoBarh siBJeHHE TersiooOMeHa mpH| 3
CKOPOCTBKO JIBMDKEHHUSI €ro | TeronpoBOJHOCTb. KonBekuus. | cMeIMBaHUM  XOJIOMHOM M ropsyeil BOJBL| 5
MOJIEKYIL. Buyrpennssa | U3nydenue. KommnuecTso TEIUIOTHI. | BEIYHCIATE KOJMYECTBO TEIUIOTHI M yAETbHYHO| 6
SHEpPIHUsl. JIBa  cnocoba | YaenbHas TETIOEMKOCTb. Pacuer | TeroeMKocTh BemiecTBa IMpH Terwlonepenave. /
W3MEHEHUs BHYTPEHHEH | KOJIMYEeCTBA TEIUIOTHI TPU TEIUIooOMeHe. | I3MepsaTh yAeIbHYI0 TEIUIOEMKOCTh BeliecTBa. 8
SHEPTUH: pabota U | 3aKOH  coXpaHeHUs U  mpespamieHus | M3mepsars TEIJIOTY IIJIABJICHUS JIbJa.
Teronepeiaya. Bune! | sHepruu B MeXaHHYECKHMX M TeruloBbIX | MccienoBaTe TEIUIOBbIE CBOMCTBAa MapaduHa.
TEIUIONEPEIadH. nponeccax. IlmaBnenne u otBepaeBanue | HaOmonaTh H3MeHEHHMs BHYTpEHHEH »Hepruy
Py TemmonpoBogHOCTE.  Bupl | KpUCTANIMYECKUX TeN. Y IeibHAsl TEIUIOTA | BOABI B PE3yiabTaTe HWCHApEHHsA. BbraucisaTh)
,: temonepenayd. KonBekuus. | uiaBieHus. McenmapeHne M KOHJEHCAMs. | KOJUYECTBO TEIUIOTHI B mporeccax
c N3nyuenue. KomnuectBo | Kunenue. BiaaxHocTe Bo3ayxa. YaenbHas | TeIjionepeaadu npu IJIaBJICHU U U
Z TEIUIOTHI. TemIoTa mnapooOpa3zoBaHusa. OOBsACHEHME | KPUCTALIM3ALMM, HCIAPEHUM M KOHJAEHCALUU.
5 VY nenpHas TEIIOEMKOCTb | U3MEHEHMS arperaTHoro COCTOSIHMS | BBIUNCHATh yAENbHYIO TEIUIOTY IUIABJICHUS U
E BEIECTBA. BEIIECTBA Ha OCHOBE MOJIEKYJSIPHO- | MapooOpa3oBaHus BEIIIECTBA. N3mepsty
v VYaenpHas TEIUIOTa CrOpaHMsl | KHHETUYECKUX IIPEJICTABICHHUH. | BIAXKHOCTh BO3/yXa IO TOUKe pockl. OOCykaaTh
2 TOIUIMBAa. 3akoH coxpaHeHus | [IpeoOpa3zoBaHue »HHEPruM B TEIJIOBBIX | SKOJOIMYECKUE  IOCIEACTBHS  NPUMEHEHUs
s SHEPrud B MEXAHUYECKUX M | MAIMHAX. JlBurarenn BHYTPEHHETO | JBUTaTeCii BHYTPEHHETO CrOpaHUs, TEIUIOBBIX
5 TEIJIOBBIX nporeccax. | cropanus. [lapoBas  typ6una.  KIIJI | u ruaposnekTpocTaHIMM.
= [InaBneHne u OTBEpACBAHME | TEIJIOBOIO  JBHUraTelld. OKOJOTHYECKUE
TeNl. Temmneparypa | mpoOieMbl  HMCHOJB30BaHUA  TEIUIOBBIX
IIJIABJICHHUS. MaIlIMH.
Y nenbHas TEeIoTa
IIJIABJICHHUS.
HcnapeHne u KOHJEHcalMs.
OtHocuTenbHasE  BJIAKHOCTD
BO3lyXxa M €€ H3MEepEeHHUe.
ITcuxpomerp. Kunenue.
Temneparypa KHUIICHHUS.
3aBUCUMOCTb  TEMIEPATyphbl




KHIICHUA oT JaBJICHH.

VY nenbHas TEIIoTa
napooOpa3zoBaHusl.
OO®bsicHeHne W3MCHECHUN
arperaTHbix COCTOSIHHI
BEIllECTBA Ha OCHOBE
MOJIEKYJIIPHO —
KHHETHYECKUX
MPEJICTaBICHUM.
[IpeobpazoBanust sHEprUu B
TETJTOBBIX MallliHAX.
JIBurarenn BHYTPEHHETO

cropanus. IlapoBas TypOuHa.
XO0J0INITBHUK.
DKoJoTHYeCcKHe  MPOOIEeMBbI
UCIOJb30BAHUS  TEIJIOBBIX
Malll}H.




DiekTpuyeckne aBjaeHus (29 4)

DnekTpusaius  Ted. [Ba
pona ANMEKTPUICCKHIX
3apsa0B. IIpoBoHMKH,
TVDIICKTPUKHU "
MOJTYITPOBOTHUKH.
B3aumopeiicterue
3apSKCHHBIX TeNl.

DneKTpuyecKkoe moJie. 3aKoH
COXpaHEHHS DJIEKTPUIECKOTO

3apsja. JIMCKpeTHOCTh
AIIEKTPUYECKOTO 3apsja.
DIIEKTPOH. Crpoenue

aTOMOB. DJIEKTPUYECKUI TOK.
l'anpBaHUYECKUE DJIEMEHTHI.
AKKYMYJIATODBI.
DIIeKTpUYECKast Enb.
DIIEKTPUYECKUI TOK B
MeTajuiax. Hocurenn
JNEKTPUYECKUX 3apsaoB B
MIOJYIIPOBOJHMKAX, Tra3zax M
pacTBopax ANEKTPOJIUTOB.
[TonynpoBOAHMKOBBIE
puOOPHI. Cuna TOKA.
AMrnepmeTp. DIEKTPUUECKOE
HalpsiKEHUe. Boaermerp.
DJIEeKTpUUEecKoe
CONIPOTHUBIICHHUE.
CONIPOTHUBIICHHUE.
3akoH Owma jaad  ydacTka
EKTPUUECKON LEMH.
Peocrarsl.
IlocnenoBarenbHOE
COCIMHEHNUE IPOBOJHUKOB.
[TapannensHoe coenuHEHUE
npoBojHUKOB. Pabora wm
MOIIHOCTH ToKa. KonnuecTBo
TEIJIOTHI, BBIJIEJISIEMOE
IIPOBOJHUKOM  C  TOKOM.
CueTunk IEKTPUYECKOU
SHEPTUU. Jlamna

VYneapHOE

DnekTpusanus TelL. [Ba pona
3JIEKTPUYECKUX 3apsaioB. B3anmopaeicteue

3apsAKCHHBIX TCII. HpOBOHHI/IKI/I,
AUBJICKTPUKHU u IMOJIYIIPOBOJHHUKH.
DnexTpuyeckoe moJsie. 3aKOH COXPaHEHUs
JNEKTPUUYECKOro  3apsga.  JlenumocTsb
JNMEKTPUUECKOTO  3apsaa.  ODJIEKTPOH.
Crpoenue aroma. OIJEKTPUYECKHM TOK.
JleficTBue  3JEKTPUYECKOTO MO  Ha

OJICKTPHUYCCKHUEC 3apsAbl. Hcrounuku ToKa.

Onektpuueckas  uenb. Cuma  Toka.
DIeKTpruyeckoe HaIpsKEHHUE.
DJIEKTPUYECKOE CONPOTHUBJIEHUE. 3aKOH
Oma TUIS y4JacTka LENH.
[locnenoBarenpHoe M MapajljiesIbHOE
COeIMHEHUE TPOBOJHUKOB. Pabora wu

MOIIIHOCTh JJIEKTPUYECKOTO TOKA. 3aKOH
Hxoyns—IJlenna. Kongencarop. IlpaBuna
0€30MacHOCTH npu pabote c
ANEKTponpudoOpam.

Habumtonate siBieHMs 3JIE€KTpU3aLUU TEl IpU

COINPUKOCHOBEHHUH. OOBSACHATD  SBJICHHS
NEKTpU3ALMA  Te1 U B3aUMOJICUCTBUS
AIEKTPUYECKUX 3aps1/i0B. HccnenoBath

JEHCTBUS 3JEKTPUUYECKOTO TOJs Ha Tela U3
IPOBOJAHMKOB U Au3ieKTpukoB. CoOuparb u
UCIBITHIBATh 3JIEKTPUUECKYIO LIETIb.

N3mepsaTs cuiy TOKAa B JJEKTPUYECKOM LEIH.
W3MmepsATh HampshkeHHE Ha YydacTKe LEMu.
W3MepsATh 3NIEKTPUUECKOE COTTPOTUBIIEHHE.
HccnenoBaTh 3aBHCHUMOCTh CHJIBI TOKa B
MIPOBOJHHUKE OT HAIPSHKEHHs] HAa €ro KOHIaX.
N3mepars paboty u MOIIHOCTh
ANEKTPUYECKOTO TOKA.

Bbruncnsate cuiny Toka B IenH, paboTy H
MOIIHOCTb JEKTPUYECKOTO TOKA.

OOBACHATDH SBJIEHUS HarpeBaHMsI IPOBOJHUKOB
INEKTPUYECKUM TOKOM.

3HaTh W BBINOJHATH IpaBWia OE30IaCHOCTH
pu paboTe ¢ HCTOYHUKAMU MOCTOSIHHOTO TOKA.

CONOOITWN -




naBaeMbIX JUH30U. I'1ma3 kak
onTUYEeCKas cHUCTEMA.
OnTuyeckue mpudopsI.

= MarnutHoe mone mpsmoro | OmbiT  Opcrega. MarHuTHoe — moJie. | DKCIEpPUMEHTaIbHO M3y4aThb ssBrieHus | 1
= TOKa. OmnbIT Opcrena. | MaruutHoe  mojieé  MPsSMOTO  TOKAa. | MATHUTHOTO B3amMojedcTBus Ten. M3ydarts | 2
= MarautHoe 1oje KaTylku ¢ | MarHuTHOE 10JIe KaTyIIKd C TOKOM. | SIBJIEHUS HaMarHU4MBaHUs BelecTra. | 3
= TOKOM. [Toctostnubie | [locrosHHbIe MaruuThl. MaruutHoe nosie | McciienoBats nelCTBUE SIEKTPUUECKOTO TOKA | 5
% MarHuTel. MarHuTHOE TIOJI€ | IOCTOSIHHBIX ~ MAarHUTOB.  MarHuTHOe | B NpPSAMOM TPOBOJAHMKE Ha MarHUTHYIO | 6
i~ 3emuin. HeiicTBue | moje 3emiu. B3aumoneiicTBue | cTpenky. OO6HapyXuBaTh neycreue | /
S v MarHUTHOTO 1oJIse Ha | MarHuToB. JleficTBHE MarHUTHOTO TOJS | MArHUTHOTO TMOJII HA IMPOBOJHHUK C TOKOM. | 8
= MIPOBOJHUK C TOKOM. | Ha IPOBOJHUK C TOKOM. DjekTpuueckuil | OOHapyKUBaThb MarHUTHOE B3aUMOJEHCTBHE
§ DNeKTpoABUTATENb. JIBUTaTENb. TOKOB. HN3ydyate  npuHOMOD — JOEHCTBHS
E‘ ANEKTPOABUTATEIS.
=
M

Hcrounukn ceera. | Mcrounukn  cBera. [IpssMonuHetHOE | DKCIIEpUMEHTAIbHO n3y4aTh apieHue | 1
_ [IpssMmonuHeHOE pacupoCcTpaHEeHHe CBETA. Buaumoe | otpaxkenust cBerta. lccnemoBarh cBolicTBa | 2
z pacrnpocTpaHeHue cBeTa. | ABWKeHUEe cBeTwiI. OTpaxkeHWe CBeTa. | H300paxkeHuss B 3epkame.  M3mepsars | 3
c OTtpaxeHue. 3akoH | 3akOH  oTpaxkeHHss  cBeTa. IIlnockoe | GOKyCHOE pacCTOSHUE COOMpAIOIIeH JHMH3BL | 5
= OTpakKEHUA. [Tnockoe | 3epkanmo. Ilpemomnenue cBera. 3akoH | [lonmydate  m3o0pakeHue C  MOMOUIbIO | 6
5 3EpKaJIo. [Ipenomnenue | mpenomnienusi ceta. Jlunspl. dokycHoe | coOupatomeid nuH3bl. Habmiogats sBieHue | 7
E ceera. Jlun3a. dokycHOE | paccTosiHMe JIMH3bIL. OnThyYeckas CUia | JUCIEPCUU CBETa 8
) paccrosiHue TUH3BL. | TUH3BL. 300pakeHus, JaBaemble JIMH30M.
2 OnTtnueckas cuna JauH3bL | [11a3 KaK ONTHYECKas cUCTEMA.
é [Toctpoenne wu300pakenuid, | OnTudeckre MpUOOPHI.
2
o




9 kJaacce

Pa3gennl

Tempbl

Conepxanue

XapaKTepI/ICTI/IKa OCHOBHbIX BH/I0B yqeﬁnoifl
ACATECJIBHOCTH YUalIuXCs

OcHoBHbBIE
HaTpaBJIeHUS
BOCIHMTATEILHOM
AeATeIbHOCTH

3aKoHbBI B3aMMOAeCTBHS U ABHKeHHs Tes (34 1)

MarepuasibHas TOUKA.
Cucrema oTcyerTa.
[Iepememenue.
CxopocTb
MPSMOJIMHENHOTO
PaBHOMEPHOTO
JIBUKECHUSI.
[IpssMmonmHEHOE
PaBHOYCKOPEHHOE
nBwKeHue. [ 'paduku
3aBUCHUMOCTH
KHMHEMAaTHYECKUX
BEJIMYHH OT BPEMCHHU
IIPY PABHOMEPHOM H

PaBHOYCKOPEHHOM
JIBIDKCHUH.
OTHOCUTENHLHOCTD
IBIDKCHHSA.  3aKOHBI
Hrrorona.
HNuepunanvHas
cHcTeMa oTcyeTa.
CBoOomHOe mazeHue
Teln. JIBMKeHHne Tell

MOJT JACHUCTBUEM CHIIBI
TSIKECTH. 3akoH
BCEMUPHOTO
TATOTeHUS. JIBHKEeHHE
o OKPYXHOCTH.
HckyccTBeHHBIE
CIIYTHUKH 3emun.
Nmnynbe Tena. 3akoH
COXpaHEHUs

MarepuanbHas Touka. Cucrema oTcyeTa.

[lepemerenue. CkopocTb
MPSAMOJIMHEHHOTO PaBHOMEPHOTO
IBYWKCHUS. [IpsmonuHeiiHoe
PaBHOYCKOPEHHOE JIBIDKCHHE!
MTHOBEHHAasi  CKOPOCTb,  YCKOpPEHHE,
nepeMenieane. ['paduku  3aBUCUMOCTH

KNWHEMATHUYCCKUX BCIWYHH OT BpeMeHI/I
P PaBHOMEPHOM H PaBHOYCKOPEHHOM
IBUXKCHUMN. OTHOCI/ITCJ'II)HOCTB
MEXaHHYECKOTO JIIBYOKCHUS.
['eonenTpuyeckass U reJuOLCHTPUYECKAs
cucTteMbl Mupa. MHepnuanbHas cucTeMa
orcyera. 3axoHbl Hprorona. CBoOOgHOE

naJcHue. HesecomocTs. 3akoH
BCEMHPHOTO  TSTOTCHUS. Nmmnynbce.
3akoH COXpaHCHHS UMITYJIbCA.

PeakTtuBHOE JABHXCHHUC.

PaccuntbiBaTh myThb M CKOpOCTH
PaBHOYCKOPEHHOM JBM>KEHUH TEIa.
W3mepsATh ycKOpeHHEe CBOOOJHOTO TMaJeHUs.
OnpenensiTb NPOWJIEHHBIH MYTh U YCKOPEHUE
JBUKEHHUS Tella MO Tpa@uKy 3aBUCUMOCTU
CKOpOCTH PaBHOYCKOPEHHOTO
NPSIMOJIMHENHOTO JBM)KEHUS Tella OT BPEMEHH.
Beruucniars YCKOpEHHUE Tela, CHUJIBI,
JIEUCTBYIOLIME HA TEJO, WIA Maccy Ha OCHOBE
BTOpOro 3akoHa Hsrotona. HccrnenoBate
3aBHCHUMOCTb YAJIMHCHMS CTalbHOW IPYKHHBI
OT MPWIOKEHHOW CHJIbI. DKCIEPUMEHTAIBHO
HaxXOIWTh PAaBHOACHUCTBYIOUIYIO JIBYX CHIL
HccnenoBaTh  3aBUCUMOCTB  CHIJIBI  TPEHUS
CKOJIBKECHUS OT IUIOUIAJN CONPUKOCHOBEHUS
TEeJ U CHJIbI HOPMaJIBHOTO JaBiieHus. M3mepsrs
CWJIBI B3aUMOJEHCTBHA ABYX Ten. M3mepsArs
CUILy BCEMUPHOTO TATOTEHUS.
OKCIIEpUMEHTAIBHO HAXOJAUTh LEHTP TSHKECTH
IUI0CKOTO Tena. [IpuMeHsaTh 3aK0H COXpaHeHus
uMIlyabca s pacyera  pe3ysbTaToB
B3aMMOJICHCTBUSA TEIL.

pu
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HMITYJIBCA.

PO AOJILHBIC BOJIHBI.

Jnuna BOJIHBI.
3BYKOBBIE BOJIHBI.
XapaKTepUCTUKHU

3BYKOBBIX BOJIH. JXO.
3BYKOBOW pE30HAaHC.

PeaktuBHoe
NIBIDKEHUE. 3akoH
COXpaHEHUs
MEXaHUYECKOU
SHEPIUH. 3aKoHBI
TIBUKCHHUS "
B3aMMOJICHCTBHS TE.
KomnebarensHoE Konebarensnoe naBuwxkenue. Kosebanus | OOBsCHATH TpollecC KoJjieOaHuM MasiTHUKA. | 1
JIBUKEHHE. rpy3a Ha  mpyxune. CpobOoansie | MccrnenoBath 3aBUCHUMOCTh nepuoa | 2
CBobGoHBIC kosieOanus. KonebartenpHas cucTema. | KojneOaHWH MasTHHKAa OT €ro JUIMHBI | | 3
- KoJieOaHus. MasTHuk. AMIUIATYA, TIEPUOJ, YacTOTa | aMIUIUTYAbl KoyieOaHWW. Beruucnsates miuHYy | S
: KonebarenbHas koyieOanmii. [lpeBpanieHue SHEPrUM NPH | BOJTHBI W CKOPOCTH  paclpocTpaHeHus | 6
= cucTema. KO0JIe0aTEeIbHOM JBI)KEHUH. 3aTyXaroIIue | 3BYKOBBIX BOJIH. Uccnenosats | 7
= AwmmuTyna, mepuoj, | konebanus. BeIHYXIeHHBIE KoJieOaHHS. | 3aKOHOMEPHOCTH  KoyiebaHud  rpy3a Ha | 8
2 yactota KoJsieOanui. | Pesonanc. PacnpocTpanenune kojneOaHUU | IpyKUHE. ODKCHEPUMEHTAIBHO  OMPEICISITh
% [IpeBpamenue B ymnpyrux cpenax. llomepeuHble U | FPaHUILIBI YacTOTHl  CHBIIIMMBIX  3BYKOBBIX
= SHEpPruu IpU | IPOJOJbHbIE BOJIHBL. JIIMHA BOJIHBL. | KOJeOaHUM.
2 KoJie0aTeIbHOM CBsi3p UIMHBI BOJHBI CO CKOPOCTBIO €€
= JBUKECHUH. pacrnpocTpaHeHust u epuo0M
= Brinyxienubie (gactoToii). 3BykoBbIe BOJHBI. CKOPOCTH
= KoJieOaHusl. 3ByKa. BpicoTa, TeMOp U T'POMKOCTh
E Pe3onanc. 3ByKa. JX0. 3BYKOBOU pe30HAHC.
g Pacnpocrpanenue
S KoJieOaHu B
% YIPYTUX cpeaax.
v
= IToniepeunsie u
5
£




DJIeKTPOMAarHuTHoe 1moJie (22 4)

OnnopoaHoe u
HEOJHOPOIHOE
MAarHuTHOC IoJe.

Hanpasnenue Toka u
HaIlpaBJICHUE JIMHUU
ero MarHuTHOTO
OJISI. [IpaBuino
OypaBuuka. [IpaBuio
JIeBOM PYKH.
Nunykmnus
MarHuTHOTO  TIOJIS.
MarauTHBIH  TOTOK.
DJIeKTpOMarHuTHas
WHIYKITUS.
Hanpasnenue
WHIYKIIMOHHOTO
TOKA. [IpaBuio
Jleuna. SIBieHue
CaMOUHIYKIIUH.
[lepemeHHBIIT  TOK.
I'enepatop
MEPEMEHHOI0  TOKa.
Tpancdopmarop.
[Tepenaua
DIIEKTPUYCCKOU
SHEPIrUu Ha
paccTosiHUE.
DJIEKTPOMAarHuTHOE
noJe.
DIJIeKTpOMarHuTHbIE
BOJIHBI.
KonebaTenbHbli
KOHTYp. [lpuHUIUMIBI
pannoCBsI3U u
TEJIEBU/ICHUS.
DJIeKTpOMarHuTHas
npupojia CBETa.
IIpenomiienue cBera.
ITokazarens
MPEIOMJICHHUS.

D B

OnHopoaHoe u HEOIHOPOJHOE
MarHuTHoe mnoJsie. HampaBieHwe Toka u
HaIrpaBJICHUC JIUHUH €ero MAar"HuTHOIO

oJISl. [TpaBmio OypaBuHKa.
OOGHapyxeHue MarHuTHOTO TIOJISI.
IIpaBuno  neBoit  pyku. HeAyKIUA
MarHUuTHOTO T0J4. MAarHuTHBIA TOTOK.
Onpwiter  dapages. DaeKTpoMarHUTHas
WHIYKLUA. Hanpasnenue

HHAYKIMOHHOro Toka. IlpaBuno Jlenua.
SBnenne camomnaykuuu. IlepeMeHHBII

ToK. ['eHeparop TEPEeMEHHOTO TOKa.
[IpeobpazoBanus SHEPTUH B
ANIEKTpOoreHeparopax. TpaHchopmarop.

Ilepemaya »HEKTpUYECKOW HHEPruv Ha
paccTosiHhE. ODJNIEKTPOMATHUTHOE TIOJIE.
DJIeKTpOMarHuTHele BOJIHBL. CKOpPOCTh
pacrpoCTpaHEHUsI  DJIEKTPOMATHUTHBIX
BOJIH.  BnusgHue  3JI€KTPOMAarHUTHBIX
W3JIydEHUd Ha  JKHUBBIE  OpPraHU3MBI.
KonebGarenpuniii  koHTYp. IlomydcHmue
3JIEKTPOMAarHUTHBIX KOJICOaHUH.
[TpuHIMNIBI PaAMOCBS3M U TEJIEBUICHUA.
DJIeKTpOMarHuTHasi  Npupoja  CBETa.
ITpenomienue CBeETA. [Tokazarenp
npenomienus. Jucnepcust ceera. llBera
Tea. Tumbl  ONTUYECKHUX  CIIEKTPOB.
[Tornomenne ©W  HUCOyCKaHWE  CBETa
atoMamu. lIpoucxoxaeHue IMHEWYaThIX
CIIEKTPOB.

OKCNepUMEHTAIbHO u3y4yaTh ABJICHUS
MarHUTHOTO B3aUMOJECUCTBUS TE.

W3y4dath sIBI€HHS HAMAarHU4YMBaHMs BEIIECTBA.
HccenenoBats AeMCTBUE IIEKTPUYECKOTO TOKA B
IPSIMOM IIPOBOJIHUKE HAa MarHUTHYIO CTPEJIKY.
OO6HapyXuBaTh JIeHCTBUE MAarHUTHOTO MOJI HA
OpOBOJHUK ¢ TOokoM.  OOHapyXuBaTh
MarHuTHOE B3aMMOJICHCTBHE TOKOB. M3ydarhb
IPUHLIMI JEHCTBUS 3JEKTPOIBUTATEIS.

CONOOITWN -




Ctpoenue atoma u aToMHOro siapa (15 1)

PainoakTUBHOCTb.
Anpda-, Oera- u
ramMma-u3aydeHus.
OnwiTel Pesepdopna.
Snepnas MOJEIb
aToMa.
PannoakTuBHBIE
MpeBpaIeHUs
ATOMHBIX saep.
DKCIepuMeHTaIbHbBIC
METO B
HCCIIEOBAHUS
gactul. [IpoToHHO-
HEUTPOHHAST MOJEIb
aapa.. N3oTomnsl.
IIpaBuna cMenieHus.
DHeprus CBA3U
yacTul, B sOpe.
Henenue saep ypaHa.
Ilennas peakius.
SnepHas
SHEpPreTHKa.
DKOJIOTUYECKHUE
npoOiaeMbl  pabOTHI
ATOMHBIX
3JIEKTPOCTAHIIUM.
3aKkoH
PaMOaKTUBHOTO
pacnaga.  BuwusiHue
paluOaKTUBHBIX
W3JIy4YEeHU N Ha
KUBBIE OPraHU3MBI.
TepmosinepHas
peakuusi. Mcrounuku
sHeprun CoJHIA H
3BE3 /.

PangnoakTUBHOCTH  Kak
CJI0HOTO CTpPOCHHS aTroMOB. Albda-,
O0eta- W ramMma-usinydeHus.  OTBITHI
Pesepdopna. Snmepnas moxaenp artoma.
PagmoakTuBHBIE TpeBpalleHUs aTOMHBIX
saep. CoxpaHeHue  3apsSgoBOr0 |
MacCOBOI0 yucesl  OpU  SAJNEPHBIX
peakuusax. DKCIEPUMEHTAIbHBIE METO/IbI
WCCIEOBAHUS  YaCTHII. [IpoTonHo-
HEUTpOoHHasT Mojienb sjapa. dusndeckuit
CMBICJI 3apsiIOBOTO M MAacCOBOTO YHCEII.
Nzotomel. IlpaBuna cmemnieHuss s
anbda- u Oera-pacmaja MpU SACPHBIX
peaKuusax. DHEPTrus CBSI3M YaCTHUIL B SpE.
Henenue simep ypana. LlenmHas peaxmus.
SlnepHas »HepreTuka. IKOJOTHYECKHUE
poOIeMBbI paboThI ATOMHBIX
anekTpoctanuui. Jlosumerpus. Ilepuon
nmojiypacmaaa. 3akOH pPaJuO0aKTUBHOTO
pacnaga. BausHme — paamoakTHBHBIX
W3JIyYCHUH HAa JKHUBBIE OPraHU3MBI.
Tepmosinepnass  peakuusa. Mcrounuku
sHeprun COJIHIIA U 3BE3I.

CBHUICTCIILCTBO

W3mepsaTe  DIE€MEHTapHBIM  3JIEKTPUYECKUHI
3apsan. HaOmogate sMHelwaTble  CHIEKTPBI
u3nydenusi. Habmronate Tpeku anbga-yacTu B
kamepe Bmuibcona. OOcyxnate npoOsieMbl
BIMSIHUS ~ PAJMOAKTHBHBIX  M3JIydCHHH Ha
KUBBIEC OPTaHU3MBI.

CONOOITWN -




CocraB, cTpoeHue u

COCTaB, CTPOCHHUC HU HPOHUCXOKIACHHUC

HaOnronatb ¥ [OpUBOAUTH  NIPUMEPHI

1

MIPOUCXOKJICHUE Conneunoii cucremsbl. [lnaHeTsl U Manble | U3MEHEHUS BHUJA 3BE3JHOrO HeOa B TEUYCHHE | 2
= ConHeuHoOM tena ConHeunodr cucrembl. Crtpoenwme, | cyrok. CpaBHUBaTh  IJIaHETHl  3eMHOH | 3
= cuctembl. [lnaneTsl n | u3nydenue u dBoitonus CoNHIA U 3BE3M. | TPYNIBI;  IUIAHETHI-TUTAHTBL.  OOBICHATH | 5
E @ MaJsle tena | Ctpoenue u 3Botonust BeenenHoii. du3uveckre TMPOUECcChl, MPOUCXOASIIIE B | 7
2 53 ComHeuHOM HeJpax 3Be3/I. 8
= = cucteMbl. CtpoeHue,
E § W3JIydeHUE "
3 E spoironus CoJIHIIA U
= 3Be3n. CtpoeHue wu
Q 3BOJIIOI UL

Bcenennoii.
= )
)
E 3
2 5
= 6
S 7
= 8




TemaTn4eckoe pacnpeaecJicHue 1acoB

Ne KosunuecTBo yacon
n/n | Conep:xxanue (pa3aesibl, TeMbI) aBTOpCKas padouasn
nporpamMmma nporpaMmma
7 8 9 7 8 9
1 | Beenenue 4 4
2 | IlepBoHauaIbHBIEC CBEICHUS O 6 6
CTPOCHUM BEIEeCTBA
3 | BzaumopeiicTBue Ten 23 23
4 | laBnenue TBEPABIX TEN, 21 21
KUJKOCTEH U ra30B
5 | PabGota u MOIITHOCTH. DHEPrus 13 14
6 | TerutoBbIe SIBICHUS 23 23
7 | DnexTpudecKue siBICHUS 29 29
8 | DmekTpoMarHuTHBIC SBICHHS 5 5
9 | CBeTOBBIC SBJICHUS 10 11
10 | 3aKoHBI B3aUMOJIEUCTBUA U 23 34
JIBUKCHHUS TSI
11 | Mexanuyeckue KojiebaHus U 12 16
BOJIHBI. 3BYK
12 | DnexTpoMarHuTHOE MOJie 16 22
13 | Ctpoenune aToMa ¥ aTOMHOTO 11 15
aapa
14 | CtpoeHue 1 IBOTIOIHUS 5 6
Bcenennoi
15 | Pe3epBHOE Bpems 3 3 3 9
Uroro: 70 70 70 68 68 102
COI'JJACOBAHO COI'JTACOBAHO
[Iporokon 3aceganusa MO yuureneit 3amectuTens aupexkropa no YBP
€CTECTBEHHOHAY4YHOTO LIUKJIa
oT aBrycra 2021roma Ne 1 N.I. CyceBa

J1. B. 3axxuruna

«31 » aprycra 2021 rona



