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Pe3yabTaThl 0CBOCHUA Kypca

JIN4YHOCTHBIE pe3y/IbTaThl
JIMYHOCTHBIMU pe3yabTaTaMu 00y4eHuUs! GU3NKE B OCHOBHOM LIKOJIE SIBIISFOTCS:

* ¢(OPMHUPOBAHHOCTD TO3HABATENIBHBIX MHTEPECOB HA OCHOBE PA3BUTHUSl MHTEIUICKTYalbHbIX
¥ TBOPUYECKUX CIIOCOOHOCTEH ydaInuxcs;

* yOEXXIEHHOCTh B BO3MOXKHOCTHU MO3HAHUS MPUPOABI, B HEOOXOAUMOCTH Pa3yMHOI'O UCIIOJb-
30BaHUS JTOCTM)KEHUH HAyKW W TEXHOJOTHH ISl NAIbHEHIIEr0 Pa3BUTHUS YEIOBEYECKOTO 00IIIe-
CTBa, YBAKCHME K TBOPLAM HAYKU U TEXHHUKH, OTHOLIEHHE K (U3UKE KaK 3JIEMEHTY oO0IIedesno-
BEUYECKOU KYJIbTYpBI;

* CAaMOCTOSITENIbHOCTh B IPUOOPETEHUH HOBBIX 3HAHUM U MPAaKTUYECKUX YMEHUH;

* TOTOBHOCTH K BBIOOPY JKM3HEHHOTO MYTH B COOTBETCTBUHU C COOCTBEHHBIMU MHTEPECAMH U
BO3MO>KHOCTSIMU;

* MOTHBAIUsl 00pa30BaTENbHOW JEATETBHOCTH INKOJIBHUKOB HA OCHOBE JIMYHOCTHO-
OPUEHTUPOBAHHOTO MOAX0/a;

* (hopMUpOBaHHME IIEHHOCTHBIX OTHOIIECHUH APYr K JPYry, YUUTENI0, aBTOPaM OTKPBITHH U
n300peTeHuil, pesynbprataMm 00y4eHus.

JIMYHOCTHBIE PE3yAbTAaTHl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHUCIIE B YACTH:

1. I'pasicoanckoe socnumanue

® TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKIEHUHU OOIICCTBEHHO-3HAYMMBIX M JTHYE-
CKHX TIPOOJIEM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JIOCTIKEHUN (DU3HKH;

® 0OCO3HAHHE BaXKHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B AESITEILHOCTH YUEHOTO.

Ilampuomuueckoe socnumanue u hopmuposanue poccutiCKkou U0eHmuyHoOCmu
® [POSIBJICHUE MHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCUICKON (PU3NIECKOi
HayKHU.

3. Hyxosnoe u Hpaecmeennoe socnumanue demeli Ha4 OCHOB€ POCCULUCKUX MPAOUYUOHHBIX
yenHocmell

® [[EHHOCTHOE OTHOIICHHUE K TOCTHKEHUSM POCCUHCKUX YUEHBIX-(DU3NKOB.

4. Ilpuobwenue oemeii K Ky1bmypHOMY HAcCaAeoulo (dcmemuyeckoe 80Cnumanue)
® BOCIPHUATHE YCTETUYECKUX KauecTB (PU3MUECKOW HAYKU: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUIHOCTH.

5. Ionynapuzayus nayunsix 3Hanuii cpeou oemeu (L{ennocmu HayuHo2o no3Hanus)

® 0CO3HaHHE IICHHOCTU (PU3MUYECKOW HAayKH KaK MOIIHOTO WHCTPYMEHTA TO3HaHUS MUpA,
OCHOBBI Pa3BHUTHS TEXHOJIOTHIA, BAXKHEHINIEH COCTABISIONICH KYJIbTYPHI;

® pa3BUTHE HAYYHOH JTHOO03HATENILHOCTH, HHTEpECa K UCCIIEAOBATENILCKOM NesTETHHOCTH.

Qusuueckoe gocnumanue u Gopmuposanue Kyibmypsbl 300P06bs

® OCO3HaHHWE LIEHHOCTH 0e30MacHOro 0oOpasza XKM3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BaKHOCTH MpaBUil OE€30MaCHOTO MOBEICHUS Ha TPAHCIOPTE, HAa JOpOrax, C dJeK-
TPUYECKHUM U TETUIOBBIM 000PYAOBaHUEM B JOMAITHUX YCIOBUSIX;

e chopMHpOBAaHHOCTH HaBbIKa peQIIEKCHH, TPU3HAHKE CBOETO IMpaBa Ha OLIMOKY M TaKOro
JKe TpaBa y Ipyroro 4enoBeka.

7. Tpyoosoe eéocnumatnue u npogeccuoHaibHoe camoonpeoeneHue
aKTUBHOE y4yacTHe B PELIEHWU NPAaKTUYECKUX 3a/1ad (B paMKax CeMbH, IIKOJbI, TOpoJa,
Kpasi) TEXHOJOTMYECKOW M COLIMAJIbHOW HaIlPaBIIEHHOCTH, TPEOYIOIIKMX B TOM 4YHCIE U
(bu3nvecKrx 3HaHUMH;

® UHTEpeC K MPaKTHYECKOMY U3YUEHHUIO IPOQeccuii, CBI3aHHBIX C (PU3UKOH.



Dronozuueckoe socnumarue

OpHEHTAIUs Ha TIPUMEHEeHNE (PU3MUECKUX 3HAHHMA IS peIIeHus 3a/1a4 B 00JIaCTH OKpY-
JKarome cpepl, MIAHUPOBAHUS TOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIEICTBUN NS
OKpYKaroIleH Cpeibl;

OCO3HaHHeE TTI00aTBLHOrO XapaKTepa SKOJOTUYECKUX MPOoOJIeM U MyTel X peleHusl.

METal'[pe,Z[MeTHbIe pe3yJjbTaThbl

IloznasamenvHule yHugepcanvuvie yuebHvle Oeticmeus

ba3oBrle jjornueckue nefcTBUA:

BBISIBJIATH M XapaKTE€PHU30BaTh CYIIECTBEHHbBIE TPU3HAKN OOBEKTOB (SIBICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIAaCCU(HUKAINU, OCHOBAHHS JUIA 0000IIEHUS 1
CpaBHEHUS;

BBISBJISATh 3aKOHOMEPHOCTH W NPOTHBOPEYHsS B PACCMATPUBACMBIX (haKTaxX, MAHHBIX H
HAOITIOICHUSX,, OTHOCSAIINXCS K (DU3UICCKUM SIBIICHUSIM;

BBISIBJIATH NPUYMHHO-CIIEJCTBEHHBIE CBSI3U MPH M3YYeHHH (U3UYECKHUX SBICHHH U TPO-
1IECCOB, JIeaTh BBIBOJBI C UCIOJIB30BAaHUEM JICAYKTHBHBIX M MHIYKTHBHBIX YMO3aKIIIO-
YEHUI, BBIJIBUTaTh TUIIOTE3BI O B3aUMOCBS3SIX (PU3NYECKUX BEINYHH;

CaMOCTOSITENIFHO BBHIOMPATh CIOcOo0 pemeHust yaeOHO! (U3NYecKol 3a1a4un (CpaBHEHHUE
HECKOJIbKAX BAPHAHTOB pEIICHHS, BBIOOP HanOoJiee MOIXOMAIICro C YUETOM CaMOCTOs-
TEIBHO BBIICTIEHHBIX KPUTEPHEB).

bazoBrie ncciegoBaTenbCcKUe JSHCTBUS:

HCII0JIB30BaTh BOIIPOCHI KAK UCCIIEI0BATENbCKIUI HHCTPYMEHT [TO3HAHMS;

MPOBOJMTH 1O CAMOCTOSITENIbHO COCTABICHHOMY IUIaHY OIBIT, HECTIOKHBIM (PU3NYECKUIT
9KCIIEPUMEHT, HEOOJIbIIIOE HCCeI0BaHNEe (PU3UUECKOTO SIBICHNUS;

OLIEHUBATh HA MPUMEHUMOCTH U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOITYYEHHYIO B XOJIE HC-
CJIEIOBaHMSI I SKCIIEPUMEHTA;

CaMoCTOSTENNbHO (GOPMYIUPOBATh OOOOIIEHHSI M BBIBOABI MO pe3yIbTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTBITA, UCCIIEOBAHNUS;

IIPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3MUECKUX IMPOIECCOB, a TaKXKe
BBIJIBUTATh MPEINONI0KEHUSI 00 UX Pa3BUTUU B HOBBIX YCIIOBHUSX M KOHTEKCTaX.

Pa6ora ¢ napopMmarueit:

NPUMEHSTh Pa3IUYHbIC METObl, HHCTPYMEHTBI M 3alPOChI MPH TIOUCKE U OTOOpE WH-
(dbopMaIuy WK JaHHBIX ¢ YYETOM MPEII0KEHHON yueOHOU (hU3MUeCKOH 3a1auu;
AQHAIM3UPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH WHPOPMAIUIO PA3IAIHBIX
BUJIOB U (DOPM TIpe/ICTaBICHUS;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAIbHYIO (OpMY MpeACTaBlIeHUs WHGOPMAIUU U HII-
JIOCTPUPOBATh peliaeMble 3aJa4id HEeCJIOKHBIMHA CXEMaMH, JuarpaMMaMu, UHOW rpadwu-
KOH M NX KOMOMHAILIMSIMH.

Kommynuxamusnvle ynugsepcanvuvie yuebHvle Oeticmeus:

B X0Ji¢ OOCYXJeHHUsI Y4eOHOro Marepuaia, pe3yJbTaToB Ja0OpaTOPHBIX padOT M Mpo-
€KTOB 3a1aBaTh BOHpOCBI 110 CYIIIGCTBy 06cy>1<;1aeM01?1 TEMBI M BBICKA3bIBaThb HJCHU,
HalleJICHHbIE Ha pelIeHUE 3aJ]a4M U MOJIJIep>KaHne 01aroxKenaTeIbHOCTH O0IIEHNS,
COTIOCTABJISITh CBOU CY)KJIEHHUS C CY)KJIEHHUSMHU JPYI'MX YYaCTHUKOB JUajora, ooHapy-
JKUBATh Pa3JIMuMEe U CXOJICTBO TO3UIINN;

BBIPQKATh CBOKO TOUKY 3PEHHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOTMYHO TIPEJICTABIATh PE3YNIbTAThI BHIMOTHEHHOTO (PU3NYECKOTO OTMbITa (IKCIIEPH-
MEHTAa, UCCJICIOBAHMUSI, IPOEKTA);

MMOHUMATh M HWCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHJIWBHAYATHHON pabOTHI
NP PEIIEHUH KOHKPETHON (DPU3NYECKON TTPOOIIEMBI;



MPUHUMATH €U COBMECTHON IESATEIIbHOCTH, OPTaHU30BLIBATh JCUCTBHUS 1O €€ J0-
CTH)KCHHIO: paclpeeliaTh POJd, 00CYKIaTh MPOLECCHl U PE3yJIbTaThl COBMECTHOM pa-
00TEI, 0000111aTh MHEHHUS HECKOJILKHUX JIFOMIEH;

BBITIOJTHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yiIbTara IO CBOEMY
HATIPABIICHUIO U KOOPAHMHUPYS CBOU JICUCTBUS C IPYTUMHU YWIICHAMH KOMAaH/IbI,
OIICHUBATh KaYECTBO CBOETO BKJIAJa B OOIIMIA MIPOAYKT IO KPUTEPHUSIM, CAMOCTOSTEb-
HO c(HhOPMYITHPOBAaHHBIM YYACTHUKAMHU B3aMMOJICHCTBHS.

Pecynamusnvie YV/{

CaMoopraHm alys:

BBISIBIIATH MTPOOJIEMBI B J)KU3HEHHBIX M YYEOHBIX CHUTYAIMIX, TPEOYIOUINX IS PEIICHUS
bu3nvecKux 3HAHUMH;

OPUEHTUPOBATHCS B PA3IMUYHBIX MOAXO0JAX MPUHATHS peUIeHUH (MHIUBUAyalbHOE, TPU-
HSTHE PEUICHHS B TPYIITE, IPUHATUE PEIICHUH TPyMIon);

CaMOCTOSITENILHO COCTABIIATH AJITOPUTM pelIeHUs (prU3ndecKoil 3aauu Wi IIaHa Hccile-
JIOBaHUS C Y4ETOM HMEIOIIUXCS PEeCYypcOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTH-
poBaTh MpeasaraéMble BapUaHThl PEIICHUI;

ACJIaTh BBI60p n 6paTI> OTBCTCTBCHHOCTD 3a PCIICHUC.

CaMOKOHTpOJ'IL, 3MOI_II/IOHaJ'II>HI>II71 HUHTCIJICKT:

AaBaThb aICKBATHYIO OLICHKY CUTyalluu U NpCJiaraTh jiaH eé HN3MCHCHMUA,

OOBSACHATH MPUYMHBI TOCTHKEHUS (HEAOCTUIKEHUSI) PE3YJIbTATOB AESITEIbHOCTH, aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YMCJE B XOJ BBINOJHEHUS (PU3UUECKOTO
UCCIIIOBAaHMsI MJIM MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBLIMXCS CUTYa-
1I1H, YCTAaHOBJIEHHBIX OUIMOOK, BOSHUKIINX TPYAHOCTEH;

OOCHUBATL COOTBCTCTBUEC PC3YJIbTAaTa LCIU U YCIOBHAM;

CTaBUTHL ce0s Ha MECTO ApYroro 4e€jao0BCKa B XOJ€ CIIOpa MU JUCKYCCHUHU Ha HAYYHYIO
TEMY, IOHUMATb MOTUBLI, HAMCPCHHA U JIOTUKY APYIoro,

npuU3HaBaTh CBOE MPaBO Ha OMMOKY MpHU perieHnH (U3NUecKUX 3aJad WM B YTBEpK/e-
HUSX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO APYroTo.

HpeAMETHbIe pe3yJjbTaThbl

Buvinycknuk nayuumcsa:

coOJr0/1aTh MpaBwIa 0E30MAaCHOCTH M OXpaHbl TpyJa Mpu padboTe ¢ yueOHbIM U 1abopa-
TOPHBIM 000PYIOBaHUEM;

MOHUMATH CMBICT OCHOBHBIX (PM3NYECKUX TEPMUHOB: (pr3uvecKkoe Teno, PU3nIecKoe sB-
JeHue, pu3nuecKas BeTMINHA, CMHHUIIBI U3MEPCHUS;

pacrno3HaBaTh MPOOIEMBI, KOTOPBIE MOYKHO PEIIUTH MPH MOMOIIH (HU3HUECKUX METOJIOB;
AQHATM3UPOBATH OTJICNIBHBIC JTAIbl MMPOBEICHUS UCCIICIOBAaHUI U WHTEPIPETHPOBATH pe-
3yJIbTaThl HAOFOICHU U OIIBITOB;

CTaBUTH OMBITHI 10 UCCIIEOBAHUIO (PU3UUECKUX SBICHUN WU (PUINISCKUX CBOUCTB TEI
0e3 HCIOIB30BaHMS MPSIMBIX W3MEPEHUH; MPU 3TOM (OPMYIUPOBATH MPoOIeMy/3a1ady
y4eOHOTO IKCIEPUMEHTa; COOUPATh YCTAHOBKY M3 MPEIJIOKESHHOTO 000PYI0BaHUs; MPO-
BOJIUTH OTIBIT M JOPMYITUPOBATEH BHIBO/IBI.



[Tpumeuanue. [Ipu npoBeeHUH UCCIeI0BaHUS (PU3NUYECKUX SBICHUN N3MEPUTENIbHbIE TPHOOPHI
UCTIOJIB3YIOTCS JINIIb KaK JATYMKUA U3MEPEHUs: (PM3MYECKHX BEIMYHMH. 3allucy MOKa3aHWH Mpsi-
MBIX U3MEPEHUH B 3TOM Cilydae He TpeOyercs;
® TIOHHMMAaTh POJIb SKCIIEPUMEHTA B TIOJIYYCHUN HAYIHOU WH(POpMAIINH;
® [IPOBOJUTH NMpPSIMbIE U3MEPEHUs (PU3NUECKUX BEJINYMH: BPEMs, PacCTOSHUE, Macca Tena,
o0beM, cuila, TeMIleparypa, aTMoc(hepHOe JaBlieHUE, BIaKHOCTh BO3/yXa, HalpshKEeHue,
CHJIa TOKA, PaJUallMOHHBIA (OH (C MCIIONIB30BaHUEM JIO3UMETPA); IIPU STOM BBIOMPAThH
ONTUMAJIBHBIA CIIOCOO M3MEpPEHMsI M HCIOJIb30BaTh MPOCTEHIINE METOJbl OLEHKH IO-
IPELIHOCTEN U3MEPEHHU;
® [IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIIMYMH C MCIIOJIb30BAaHUEM Ipsi-
MBIX M3MEpPEHMI: MIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATh pE3yJbTaThl MO-
JYYEHHOU 3aBHCUMOCTH (PU3UYECKUX BEITUYMH B BUJE TaOIHIl U TpadHuKOB, JIeNaTh BbI-
BOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;
® TPOBOJUTH KOCBEHHBIE U3MEPEHUsI (PU3NUECKUX BEITMUYUH: MPH BBHIMOJIHEHHH U3MEPEHUI
coOuparh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys MNPEUIOKEHHOM WHCTPYKLUH, BBI-
YHUCJIATH 3HAYEHUE BEIMYMHBI M aHAJIM3UPOBATh MOJIYUYCHHBIE PE3YJIbTAThl C YYETOM 3a-
JTAHHOM TOYHOCTH U3MEPEHUM;
® AHAIM3MPOBATH CUTYallMd IPAKTUKO-OPUEHTHPOBAHHOIO XapaKTepa, y3HaBaTb B HHUX
IPOSIBIIEHUE U3YYEHHBIX (PU3MUECKUX SIBICHUM MM 3aKOHOMEPHOCTEH U IPUMEHSThH
MMEIOLINECS 3HAHUS 7151 UX O0BSACHEHUS;
® [IOHMMAaTh MPUHLUIBI ACHCTBUS MAIlIUH, MIPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBUS
ux 6€30I1aCHOTO MCIIOJIb30BaHMsI B TOBCEHEBHOM KU3HUY;
® UCNOJB30BATh TPHU BHITIOJIHEHUWH YUEOHBIX 3a7ad HAayYHO-TIOMYJSIPHYIO JUTEpPATypy O
(Gu3nUecKux sIBIEHUSX, CIPaBOYHbIE MaTepHualibl, pecypcsl MHTepHeTa.

QDu3zuxa u ee poib 6 NOSHAHUU OKPYICAIOUE20 MUpPa

HPGI[MGTHBIMI/I pe3yjibTaTaMu OCBOCHHA TCMbI ABJIAIOTCA:

— MOHUMaHNue (HU3HMUECKUX TEPMUHOB: TEJIO, BEIIECTBO, MAaTEpPHSs;

— YMEHHE TPOBOANTH HAOMIONEHUS (PU3HUECKUX SBICHUHN; U3MEPATh (PU3HUECKUE BEITHYH-
HBI: pACCTOSIHUE, IPOMEKYTOK BPEMEHHU, TEMIIEPATYPy; ONPEAEIATh LEHY JEICHUs Kbl IPH-
0opa ¢ y4eToM MOTPEIIHOCTH U3MEPEHUS;

— MOHMMAaHHUE POJIM YUYEHBIX Halllel CTpaHbl B Pa3BUTUU COBPEMEHHON (PM3UKH U BIUSIHUU
Ha TEXHUYECKUI U COLIMAIbHBIN TPOrpecc.

Mexanuueckue s6nenus

HpeI[MeTHBIMI/I pe3yjibTaTaMu OCBOCHHA TCMbI ABJIAIOTCA:

— MOHUMAaHHUE ¥ CIIOCOOHOCTh OOBSCHATH (PU3MUYECKHE SBICHUS: MEXaHHYECKOE JIBUIKEHUE,
PAaBHOMEPHOC U HEPABHOMCPHOC ABUXXCHUC, MHEPLUA, BCCMUPHOC TATOTCHHUE, PABHOBCCHUC TCII,
IpeBpalleHre OJHOTO BUIa MEXaHUYECKOW SHEPrHU B JAPYroi, aTMocepHoe naBieHue, JaBiie-
HUE KUJIKOCTEH, Ta30B U TBEP/ABIX Tell, INIAaBAaHHUE TeJl, BO3IYyXOIJIaBaHNUE, PACTIOJI0KEHNUE YPOBHS
KHUJKOCTH B COOOIIAIONINXCS COCY/IaX, CYIIECTBOBAHUE BO3IYIIHOW 000JIOUKH 3eMIIH, CIOCOOBI
YMCHBIICHUSA U YBCIIMYCHUA JABJICHUS,

— MOHUMAHUE M CHOCOOHOCTH ONHUCHIBATh U OOBSICHATH (PU3NYECKUE SIBICHHS: MOCTYIa-
TEIbHOE JBIKCHHE, CMEHA JTHS U HOYM Ha 3emJie, cBOOOTHOE MajieHHE Tell, HEBECOMOCTh, JIBH-
KEHHUE M0 OKPY)KHOCTH C IMOCTOSIHHOW 110 MOJYIIO CKOPOCTBIO, KOJIEOaHUSI MaTEMaTHYECKOTO U
IPYXKUHHOI'O MassTHUKOB, PE30HAHC (B TOM YHCJIE 3BYKOBOI), MEXaHUYECKHUE BOJIHBI, JJIMHA BOJI-
HBI, OTPaKCHHE 3BYKa, 9X0;

— 3HaHUE M CHOCOOHOCTH JaBaTh ONPEACICHHs/ONUCaHUs (PU3MUECKUX TOHITHH: OTHOCH-
TENBHOCTD JIBIDKEHHS, MEpBasi KOCMUYECKask CKOPOCTh, PEaKTHBHOE JIBIKEHHE; (PU3NIECKUX MO-
Jieneil: MaTepranbHasi TOYKa, CUCTEMa OTCUeTa; (PM3NYECKHX BEJIMUYUH: IIepeMelIeHne, CKOPOCTh
PaBHOMEPHOTO TPSIMOJIMHEHHOTO JBWMKEHUS, MTHOBEHHAs: CKOPOCTh M YCKOPEHHE TPH PAaBHO-
YCKOPEHHOM MNPSAMOJIUHEHHOM JBUKEHUU, CKOPOCTh U LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE IPH
PaBHOMEPHOM JIBUKEHHUH TeJla 10 OKPYKHOCTH, UMITYJIBC;



— YMEHHE U3MEPSATh. CKOPOCTh, MTHOBEHHYIO CKOPOCTb U YCKOPEHHE IIPH PABHOYCKOPEH-
HOM IPSIMOJIMHENHOM JBUYKEHUH, LICHTPOCTPEMUTEIIBHOE YCKOPEHUE IIPU PABHOMEPHOM JIBHKE-
HUM [0 OKPYXXHOCTH, Maccy, CHIy, BEC, CUITy TPEHHs CKOJIbXEHHUS, CUITY TPEHUs KaueHus, 00b-
€M, TIOTHOCTH TeJla, PABHOACHCTBYIONIYIO CHII, IEHCTBYIOMIMX Ha TENO, MEXaHUYECKYIO padoTy,
MOIIHOCTb, IJIEYO CUibl, MOMEHT cuibl, KII/I, moTeHIManpHyI0 1 KMHETUYECKYIO DHEPTUIO, aT-
Moc(hepHoe TaBleHuEe, JaBlIeHHE KUIKOCTH Ha THO U CTEHKHU COCYJa, CHIIy ApXHUMena;

— BIIa/ICHUE DKCIIEPUMEHTAIIBHBIMU METOJAaMH HCCIIEAOBAHUS 3aBUCUMOCTH: NPOUIEHHOTO
IIyTH OT BPEMEHM, YHJIMHEHUS INPYKUHBI OT IIPUIOKEHHON CHJIBI, CHJIbI TSYKECTU Tella OT €ro
MAacChbl, CHJIbl TPEHHUS CKOJIBKEHUS OT ILIOLIAAN CONPUKOCHOBEHMSI TEJ U CUJIBI, IPHKUMAOIIEH
TEJI0 K MOBEPXHOCTH (HOPMAJIbHOTO JABJEHUs), CUIIBI ApXHUMela OT 00beMa BBITECHEHHOM Te-
JIOM BOJIbI, YCJIOBHUH IUIaBaHUS T€Ja B )KUIKOCTH OT JEHCTBUS CUIIBI TSDKECTH U CUJIBI ApXHMENa,
3aBUCHUMOCTH IIEPUO/A U YaCTOTHI KOJIEOaHUI MasTHUKA OT IJIMHBI €r0 HUTH;

— BIIAJICHAE JKCIIEPUMEHTAIBHBIMA METOAAMM MCCIENOBAHUS IIPU OINPENEICHUH COOTHO-
LICHUS CUJI U IIIeY, JUISl PABHOBECUS pblUara;

— MIOHMMaHHE CMBICIIa OCHOBHBIX (PU3MUECKUX 3aKOHOB: 3aKOHbI HBIOTOHA, 3aKOH BCEeMHUP-
HOTO TATOTEHUs, 3aKOH I'yka, 3aKOH COXpaHEHUS UMITYJIbCa, 3aKOH COXPAHEHUs YHEPIUHU, 3aKOH
[Tackans, 3akoH Apxumeza 1 yMEHUE IPUMEHSATh UX Ha IIPAKTHKE;

— BJIaJICHHE CITOCOOAMU BBITIOJIHEHUS PacueTOB MPH HAXOXKICHUHU: CKOPOCTH (CpenHei cKo-
pOCTH), MyTH, BPEMEHHU, CHIIbI TSDKECTH, Beca Teja, MJIOTHOCTU Tesla, 00beMa, MaccChl, CHIIBI
YIIPYTOCTH, PAaBHOACHUCTBYIONIEH CHII, IEHCTBYIOIUX HA TEJIO0, MEXaHMYECKOW pabOThI, MOIIHO-
CTH, yCIIOBHS PaBHOBECHsI CHJI Ha pelyare, MoMeHTa cuibl, KIIJ[, KnuHETH4eCKON U MOTEHIMAIb-
HOW SHEpruu, AaBJIE€HUS, JABJICHUS KHUIKOCTU Ha JHO U CTEHKH COCYy/1a, CUIIbl ApXuUMezaa B COOT-
BETCTBUH C ITOCTABJICHHOM 3a/1auell Ha OCHOBAaHUM MCIOJIb30BAaHUS 3aKOHOB (PM3UKY;

— YMEHHE HaXOJUTh CBSA3b MEXNY (U3NUECKUMHU BEIMYMHAMHU: CHIION TSDKECTH M Maccou
TeJa, CKOPOCTU CO BPEMEHEM U ITyTeM, IUIOTHOCTH Tejla C €ro Maccoil U 00beMOM, CHIION Tshke-
CTH ¥ BECOM TEIIA;

— yYMEHHUE NMepeBOIUTh (pr3nyecKkre BeTMUnHbI U3 BHecucTeMHbIX B CU 1 Hao60poT;

— [TIOHMMAaHHE NPUHILUIIOB JIEHCTBUS JUHAMOMETPA, BECOB, BCTPEUAIOIIMUXCSA B ITOBCEIHEB-
HOW XHM3HM, pblyara, OJ0Ka, HAaKJIOHHOHM IUIOCKOCTH, OapoMeTpa-aHepoMJia, MAaHOMETpa, MOpIII-
HEBOT'O YXKHJKOCTHOTO HAcoca, TUAPABIMYECKOTO IMpecca U crnocoOoB obecrneueHus 0e30macHo-
CTH IIPU UX UCIOJIb30BaHUU;

— YMEHHE NMPUBOJUTH IIPUMEPBI TEXHUUECKUX YCTPONCTB M JKUBBIX OPraHU3MOB, B OCHOBE
nepeMeeHHs] KOTOPbIX JISKUT MPUHLUI PEAKTUBHOTO JABM)KEHUS; 3HAHUE U YMEHUE OOBICHSTH
YCTPOMCTBO U ACHUCTBUE KOCMHUYECKUX PAKET-HOCUTEIIEH;

— YMEHHE HCHOJb30BATh IOJIyYCHHbIE 3HAHUS B MOBCEIHEBHOM *XH3HHU (OBIT, HKOJIOTHS,
OXpaHa OKpYXarollei cpebl).

Tennosvie signenus

[IpenMeTHBIME pe3yNIbTaTaMU OCBOSHUS TEMBI SIBIISIOTCS:

— MMOHUMAaHUE M CITIOCOOHOCTh OOBSACHATH (hU3MUecKue siBiIeHU: TU(y3us, OoabImas CKu-
MaeMOCTh Ta30B, Majiasi CKUMAEMOCTh JKUJKOCTSH U TBEPJBIX Tell, KOHBEKIIHS, U3TyICHHE, TETI-
JIONIPOBOJTHOCTh, I3MEHEHUE BHYTPEHHEH SHEPTrUuM Teja B pe3yJibTaTe TeIUIoNepeadn Wid pado-
Thl BHEIIHUX CWJI, UCTIapeHue (KOHJEHCAIUs) M TUIaBJIeHHe (OTBEpeBaHUE) BEIIECTBA, OXJa-
KJICHUE KHUJIKOCTH TIPU MCTIAPEHUH, KUTICHHE, BBITIAJICHUE POCHI, TEIUIOBOE PACIIUPEHUE U CKa-
THE, CMAaYNBaHUE, KAMLISPHBIE SIBJICHUS, TOBEPXHOCTHOE HATSKCHIE,

— BJIaJICHHE PKCIIEPUMEHTAIBHBIMI METOJJAMH MCCIICOBAHMS IIPH OTPEICICHUN Pa3MepOB
MaJIBIX TeJl, 3aBUCUMOCTH OTHOCHTEIFHOW BIIAXKHOCTH BO3JIyXa OT JaBJICHUSI BOJSHOTO Tapa, Co-
JiepKalierocss B BO3JyXe MpU JaHHOH TemIieparype; JaBJICHUS HACHIIIEHHOTO BOJSHOTO Iapa;
OTIpeieNIeHus YACTbHON TeIJIOEMKOCTH BEIIIECTBA;

— MOHUMaHKE MPUYUH OPOYHOBCKOTO JBIDKEHHS, CMaYMBAHUS W HECMAuyUBaHUS Tel; pa3-
JUYUS B MOJICKYJISIPHOM CTPOCHHH TBEPJBIX TEJ, KHUJIKOCTEH U ra30B;



— MOHUMAaHUE MPHUHIMITOB JEWCTBHUS KOHIECHCAIIMOHHOTO U BOJIOCHOTO THTPOMETPOB, TCH-
XpOMETpa, JIBUTATEIsl BHYyTPEHHETO CrOpaHusi, TapoBOi TypOMHBI U crioco00B obecriedeHus 6e3-
OIIaCHOCTH TIPH UX UCIIOJIb30BaHUH;

— YMEHHE M3MEPATh: TEMIIEPATYpPy, KOJHMYECTBO TEILUIOTHI, YICIbHYIO TEIIOEMKOCTh Bellle-
CTBa, Y/ICIBbHYIO TEIJIOTY IUIaBJICHHS BEIIECTBA, BIAXKHOCTh BO3/IyXa;

— MOHUMAHUE CMBICIA 3aKOHA COXPAHEHHs W TPEBPAIICHUS SHEPIHMU B MEXaHHUYCCKHX U
TETJIOBBIX MPOIIEccax U yMEHHE IPUMEHSTh €ro Ha MPaKTHKE;

— OBJIaJICHUE CrT0cO0aMH BBIITOJHEHUS PACYETOB JUIsl HAXOXKJICHHS: YJCIbHON TEIIOeMKO-
CTH, KOJIMYECTBA TEIIOTH, HEOOXOAMMOro ISl HAarpeBaHWs Tella MM BBLACISIEMOr0 UM TpH
OXJIQXK/ICHUH, YJSIBHON TEIUIOTHI CrOpaHHs TOIUIMBA, YIEIbHON TEIUIOTHI IJIABJICHUS, BIAKHO-
CTH BO31yXa, Y/ENbHOW TEIUIOTH napooOpazoBanus u konaeHcanuu, KI1J] rerutoBoro nsurare-
JIST;

— yMeHHe noib3oBaTbcs CH U mepeBoNTh €UHUIBI H3MEPEHUS (PU3MYECKUX BEITHYHH B
KpaTHBIC U JIOJIbHBIC CINHUIIBI,

— YMEHHE HCIOJIb30BaTh IMOJyYCHHBIC 3HAHHS B MOBCEAHEBHOW XW3HU (OBIT, 2KOJIOTHS,
OXpaHa OKPYKaloIleu cpeibl);

— YMEHHE HCIOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE ABHIKEHUE aTo-
MOB M MOJICKYJI, arperaTHble COCTOSHHS BEIIECTBA, KPUCTAJUIMYECKUE U aMOp(HbBIE Tela, HAChI-
IIIEHHBI ¥ HEHACHIIIEHHBIN Tap, BIAKHOCTh BO3/lyXad, TEMIIEpAaTypa, BHYTPEHHSS SHEPTHUs, TeTl-
JIOBOM JIBUTaTEIIb.

Qﬂekmpomaeﬂumele A6JIEeHUA

[IpenmeTHBIMU pe3yabTaTaMu OCBOCHHS TEMBI SIBJISIFOTCS:

— MMOHUMAHHE U CTIOCOOHOCTh OOBSICHATH (PU3MUECKHE SIBICHUS: DJICKTpU3AIUs Tell, Harpe-
BAHUE MPOBOJHUKOB JJIEKTPUUYECKUM TOKOM, SJIEKTPHUYECKUN TOK B METajiax, JEKTPUUYECKHE
SIBJICHUS C MO3UIIUA CTPOCHUS aTOMa, IEUCTBUS AJIEKTPUUECKOTO TOKA, HAMAarHUYEHHOCTh JKeJe-
3a M CTaJM, B3aMMOJCHCTBHE MAarHUTOB, B3aUMOJCHCTBUE MPOBOJHUKA C TOKOM M MAarHUTHOM
CTPEJKH, IEHUCTBHE MAarHUTHOIO MOJISI HA TPOBOAHUK C TOKOM, MPSIMOJIMHEHHOE pacrpocTpaHe-
HUeE cBeTa, 00pa30BaHKE TEHH U MOJTYTEHU, OTPAXKEHUE U MIPEIOMIICHUE CBETA;

— MMOHUMAHHUE W CIIOCOOHOCTh OINKCHIBATh M OOBSACHATH (DU3MUECKHUE SBIICHUS/TIPOIIECCHI:
ANEKTPOMATrHUTHAS WHIYKIUS, CAMOMHIYKIIUS, IPEJIOMIICHUE CBETA, AUCIIEPCUS CBETA, MOTJIO-
IIEHUE M UCIyCKaHWE CBETa aTOMaMH, BOBHUKHOBEHME JIMHEWYATHIX CHEKTPOB UCIYCKaHUSA W
MOTJIONICHHSI,

— 3HaHUE U CIOCOOHOCTH JaBaTh OMpPECICHUSI/ONUCaHUs QU3HMUECKUX TOHSATUN: MarHHUT-
HOE M0JI€, JUHUA MarHuTHOW MHAYKUWH, OJHOPOJHOE M HEOAHOPOJHOE MArHUTHOE IOJIE, Mar-
HUTHBIA OTOK, IEPEMEHHBIN AIEKTPUUECKUN TOK, JJIEKTPOMArHUTHOE MOJIE, SJIEKTPOMArHUTHBIE
BOJIHBI, JJICKTPOMAarHUTHBIC KOJICOAHMsSI, PAJUOCBS3b, BHJIUMBIA CBET; (DU3UYECKUX BEIHYMH:
MarHuTHasi UHAYKIUS, UHAYKTUBHOCTb, IEPUOJI, YACTOTA U aMIUIUTY/1a SJIEKTPOMArHuTHBIX KO-
nebaHui, MoKa3aTeau MPeIOMIICHUS CBETA;

— 3HaHUE (HOPMYITHPOBOK, TIOHUMAHUE CMBICIA U YMEHHE MTPUMEHSATh 3aKOH TPEIOMIICHUS
cBeTa ¥ mpaBwiio JIeHa, KBaHTOBBIX MOCTynaToB bopa;

— MMOHUMAaHHE CMBICIIa OCHOBHBIX (PM3MYECKUX 3aKOHOB M YMEHHE MPUMEHATh UX Ha TpakK-
THKE: 3aKOH COXPAaHEHHMs JIEKTPUUYECKOro 3apsaa, 3akoH Oma Jijisl ydacTka 1enu, 3akoH J[xoy-
11 — JleHua, 3aK0H OTpakeHUs CBETA, 3aKOH MPEIOMJICHUS CBETA, 3aKOH MPSIMOJIMHEUHOTO pac-
MIPOCTPAHEHHUSI CBETA;

— YMEHHE U3MEPATH: CUITY SJIEKTPUUYECKOr0 TOKA, JIEKTPUUECKOE HAIPSIKEHUE, AIIEKTpUYe-
CKHU 3apsI, JIEKTPUIECKOE COMPOTHUBIICHUE, (POKYCHOE PACCTOSIHIE COOMPAIOIIEH JTHH3BI, OTITH-
YECKYIO CHUJTY JIMH3BI,

— BJIAJICHUE DKCIEPUMEHTAIbHBIMU METOJAMU HUCCIIEIOBAHUS 3aBUCUMOCTH: CHJIBI TOKA Ha
y4acTKe LeNU OT JIEKTPUUYECKOTO HAMPSKEHHS, SJIEKTPUUYECKOIO0 CONMPOTUBICHUS MPOBOHUKA
OT €ro JJIMHBI, IUIOMAAM MOMNEPEYHOr0 CEUYCHUSI U MaTepHala, 3aBUCUMOCTH MAarHUTHOTO JEH-



CTBUSI KaTYIIKH OT CHJIBI TOKA B IEMH, U300paKEHHUSI OT PACIIOJIOKECHHS JIAaMIThl Ha Pa3JIMYHbIX
pPACCTOSTHUSAX OT JIMH3BI, YIJIa OTPAXKEHUS OT yIJia MaJeHUsl CBETa Ha 3epKaJio;

— MMOHWMAaHUE TIPUHIIUAIIA JEHCTBUS SJEKTPOCKOINA, JJIEKTPOMETpa, rajJbBaHHUECKOTO d3JIe-
MEHTa, aKKyMyJaTopa, OHApUKa, peocrara, KOHISHCATOPa, JIAaMITbI HAKaJTUBAaHUS U CIIOCOOOB
obecrieueHnst 6€30MMaCHOCTH TIPH MX HUCIIOIb30BaHUH,

— 3HaHWE Ha3HAYEHUS, YCTPONCTBA U MPUHIUIIA JEHCTBUS TEXHUYECKUX YCTPOMCTB: AJIEK-
TPOMEXaHMYECKUH WHIYKIIMOHHBIA TEHEpaTop MEPEeMEHHOro TOKa, TpaHchopmarop, Kojeda-
TeNBHBIA KOHTYP, JETEKTOP, CIIEKTPOCKOTI, CrieKTporpad;

— paznuuaTth GOKYC JUH3bI, MHUMBIH (OKYC U (POKYCHOE PACCTOSHUE JIMH3bI, ONITHYCCKYIO
CWITY JIMH3bI U ONTHYECKYIO OCh JIMH3BI, COOMPAIOIIYIO U PAaCCEUBAIOIIYIO JTUH3bI, N300paKCHHUS,
JlaBaeMble COOMPAIOIEeH U PaCCEUBAIOIIICH JTMH30M;

— BJIQJICHHUE CITIOCOOAMU BBITIOJIHEHHUS PACUETOB JIJISi HAXOXICHUS: CUJIBI TOKA, HATIPSKCHHS,
COTIPOTHUBIICHHUS TIPH TAPAJIICIIFHOM U MOCJIEI0BATEIbHOM COSIMHEHUN TIPOBOJHUKOB, YIASITHHO-
0 CONMPOTHUBJICHUS MPOBOJIHUKA, PAOOTHI U MOIIHOCTH AJIEKTPUUYECKOTO TOKA, KOJIUYECTBA TEl-
JIOTHI, BBIJEISIEMOTO TTPOBOJHUKOM C TOKOM, EMKOCTH KOHJEHCATOpa, PabOThI 3JIEKTPHUECKOTO
MOJIsI KOH/IEHCATOpa, SHEPTUU KOHEHCATOPa;

— MMOHUMAaHHE CYTH METO/Ia CIIEKTPATBLHOTO aHaJIN3a U €r0 BO3MOYKHOCTEH;

— yYMEHHUE HCIOJIb30BaTh MOJYyYEHHbIE 3HAHUS B MOBCEIHEBHOW >KU3HU (IKOJIOTHS, OBIT,
OXpaHa OKPYKaIOIIEeH CpeIbl, TEXHUKA 0€301MacHOCTH ).

Kesanmoevie aenenus

[TpenMeTHBIMU pe3yIbTaTaMU OCBOEHHS TEMBI SIBIISIOTCS:

— MOHWMaHHE U CIIOCOOHOCTh OMUCHIBATh M OOBACHATH (PU3NUECKUE SIBICHHS: PAJIHOAKTHB-
HOCTb, HOHU3UPYIOIINE U3IIy4YCHUS;

— 3HaHUE U CIIOCOOHOCTH JaBaTh OIMpPEeNICHHs/OMUCaHns (PU3NIECKUX MOHATHI: pajnoak-
TUBHOCTb, alb(a-, 6eTa- U raMMa- 4acTUIbl; GU3NUYECKUX MOJENIEH: MOJIENIU CTPOSHHsI aTOMOB,
npemioxeHnsie /. Tomconom u 3. PesepdopaoM; MpOTOHHO-HEUTPOHHAST MOJEIh aTOMHOTO
A1pa, MOJIeJIb Tpoliecca JeNeHHs sApa aToMa ypaHa; (pU3MUecCKUX BEJIMYMH: MOIJIOUIEHHAs 103a
U3Ty4eHus1, KA (HUIIMEHT KauecTBa, SKBUBAJICHTHAS J103a, IEPUOJT TIOTYpacaia;

— YMEHUE NPUBOIUTH MPUMEPHI U OOBSICHATh YCTPOMCTBO M MPUHLMUI ACHCTBHUS TEXHHUYE-
CKMX YCTPOMCTB M YCTAHOBOK: CUeTuUuK ['elirepa, kamepa BuibcoHa, Iy3bIpbKOBasi Kamepa,
AJIEPHBIN PEAKTOP HAa MEIJICHHBIX HEUTPOHAX;

— 3HaHue (OPMYIUPOBOK, MOHUMAHHE CMbICTIa M YMEHUE NPUMEHSTh: 3aKOH COXpPAHEHUs
MacCOBOI'0 YHCJA, 3aKOH COXPAaHEHUs 3aps/a, 3aKOH paJMOaKTUBHOTO pacmana, MpaBUiIO CMe-
IICHNUS;

— MIOHMMAaHHE CYTH HKCIIEPUMEHTAIBHBIX METOJ0B UCCIIEIOBAaHUS YaCTHUL;

— YMEHHE HUCIOJIb30BaTh IMOJYYEHHbIE 3HAHUS B MOBCEAHEBHOW JXKM3HM (OBIT, 3KOJOTHS,
OXpaHa OKpYXarolllel cpeibl, TEXHUKa 0€30MaCHOCTH U JIp.).

Cmpoenue u s6onoyus Beenennot

[TpenMeTHBIMU pe3yIbTaTaMU OCBOCHHS TEMBI SIBIISIOTCS:

— MPEJCTaBICHUE O COCTaBE, CTPOCHHUH, TIPOUCXOXKICHUH 1 Bo3pacTe COHEYHOH CUCTEMBI;
— yYMEHHE MPUMEHSATh (PU3NUecKre 3aKOHBI ISl O0bsICHeHUsI IBIKeHuUs miaHeT ColHeuHO
CUCTEMBI;

— 3HaHHE M CIMOCOOHOCTH J1aBaTh OIpeaeTeHHs/onucanns GU3NYECKUX MOHSITHIA: TeOleH-
TpUYecKast ¥ TeIHOIEHTPHYECKAs CUCTEMBI MHPA,

— o0wsacaenue cytu ddpdexra X. [Jornepa; 3HaHne HOPMYTUPOBKU U OOBSICHEHUE CYTH 3a-
KoHa . Xab0ia;

— 3HAaHHE, YTO CYIIECTBEHHBIMH MapaMeTpaMu, OTIMYAIOIINMH 3BE3/1bI OT IIAHET, SIBIISIOT-
Csl UX MACChl U UCTOYHUKH dHEPTHH (TEPMOSJICPHBIE PEAKINH B HEAPaX 3BE3/ M PaTUOAKTHBHBIC
B HeJlpax IUIaHeT), 4To 3aKoH D. Xa0b0ya SBUIICS SKCIIEPUMEHTAFHBIM MOJITBEPKICHUEM MOJIe-
71 HecTalmoHapHoi BcenenHoil, oTkpbiTol A. A. @puamMaHom;



— CpaBHHBATb (bI/IBI/I‘leCKI/IC u Op6I/ITaJ'II>HI>Ie mapaMeTphl IJIAHCT 3€MHOM T'pYyIIIIbI C COOTBECT-
CTBYIOIIUMHU IapaMCTpaMU IJIAHCT-TUTAHTOB U HAXOJUTh B HUX O6III€€ " pa3jiInuHoOC.

Boinycknuk nonyuum 603M03#CHOCHIb HAYUUMbBCA:

® 0CO3HABaTh LIEHHOCTh HAYYHBIX HCCIIECAOBAHUH, PONb (U3UKU B PACHIMPEHUU TPEICTaB-
JeHH 00 OKPYXKAoIeM MUPE U €€ BKJIAJ B yIyUIIeHUE KauecTBa KU3HH,

® UCHOJB30BATh NMPHEMbI MOCTPOCHHUS (UIUUECKUX MOJIENIeH, OUCKa U (OPMYITHPOBKH
JI0Ka3aTeNNbCTB BBIBUHYTHIX TMIIOTE3 U TEOPETUUYECKHUX BBIBOJIOB HA OCHOBE 3MIIMpHUYE-
CKU YCTaHOBJIEHHBIX (paKTOB;

® CpPaBHUBATh TOYHOCTb U3MEPEHUS (PU3MUECKUX BEITMYMH IO BETMUYNHE UX OTHOCHTEIHHOM
HOTPENIHOCTH MIPU NPOBEIEHUY NPSAMbIX U3MEPEHUIL;

®  CaMOCTOSTENILHO MPOBOJUTH KOCBEHHBIE U3MEPEHUS U HCCIIEI0BaHUS (PU3HMUECKUX BEIU-
YMH C MCIIOJIb30BAaHUEM PA3JIMYHBIX CIIOCOOOB M3MEPEHUs (PU3UYECKUX BEIMYUH, BHIOU-
paTh CpelcTBa U3MEPEHHS C YU€TOM HEO0O0X0ANMOM TOUHOCTH U3MEpEHHt, 000CHOBBIBATh
BbIOOp crioco0a M3MepeHus, aIeKBaTHOTO IIOCTaBIEHHON 3a/a4e, IPOBOIUTh OLIEHKY J10-
CTOBEPHOCTH ITOJTYUYEHHBIX PE3Y/IbTaTOB;

® BOCIPUHMMATH HHPOPMALHIO PU3UYECKOTO COAEPIKaHUS B HAyYHO-IIOMYJISIPHOI uTepa-
Type M CpeAcTBaX MaccoBOM HMH(pOpMalM{, KPUTHUYECKH OLEHHUBATH IOJyYEHHYI HH-
dopmanuio, aHATM3UPYs €€ CoAep KaHue U JaHHbIe 00 HCTOUYHUKE HH(pOpMAaIH;

® C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3MUECKUX SBICHUIX Ha
OCHOBE HECKOJIbKUX MCTOYHMKOB MH(OPMALIMHU, CONPOBOXK/ATh BBICTYIJIEHUE ITPE3EeHTa-
1uel, yIUThIBasi 0COOEHHOCTH ayIUTOPUN CBEPCTHUKOB.

Conepskanue y4eOHOro npeamera

du3MKa U ee poJib B NO3HAHUHU OKpY Kawmero Mmupa (6 4)

®usuka — Hayka o npupoze. SBnenus npupoasl. GU3sndecKue SBICHUS: MEXAHUYECKHE,
TEIUIOBBIE, JJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenMunHBL. M3mepenne ¢puszndeckux BennunH. Ousnueckue npudopsl. [o-
IPEUIHOCTh 3MepeHUil. MexnyHapoaHas cucTeMa eIMHHULL

Kak ¢usmuka u napyrue ectecTBeHHbIE HAyKH HM3Y4aloT MpHPOIy. EcTecTBEeHHO-HAYUHBIN
METO/ MO3HaHMs: HaOJI0IeHHEe, TOCTAHOBKA HAyYHOI'O BONPOCA, BBIIBUKEHUE THIIOTE3, IKCIIE-
PUMEHT IO IPOBEpPKE THUIIOTE3, OOBSICHEHHE HaONogaeMoro siBieHus. Onucanne (QU3NIECKUX
SIBJIEHUH C IIOMOIIBIO MOJEIIEH.

MexaHnyeckue sBjeHMd (54 4 B 7 Kjacce + 52 4 B 9 KJ1acce)

Mexanuueckoe [BHKeHHEe. PaBHOMepHOe M HepaBHOMEpHOe JBukeHHe. CKOpOCTb.
Cpenusist CKOpOCTh TPY HEPABHOMEPHOM JIBHKEHUU. Pacy€T myTH U BpeMeHU JBUKEHUS.

SIBnenue uHepuy. 3aKOH HHEpLHH. B3anMonelicTBre Ten Kak MpuYMHA U3MEHEHHS CKO-
pOCTH IBUXKEHUS Tesl. Macca kak Mepa UHepTHOCTH Tena. [InoTHocTs BemecTBa. CBs3b MIOTHO-
CTH C KOJIMYECTBOM MOJIEKYJ B €IMHUIIE 00bEMA BEIIECTBA.

MartepuanpHas TOYKa Kak MOJIeNb pu3ndeckoro tena. OTHOCUTENIEHOCTh MEXaHUIECKOTO
JIBUXKEHHS. | 'eolleHTprueckas U reilroleHTpuyeckas cucteMbl mupa. Cuctema orcyera. Ousu-
YECKUE BEITMYMHBI, HEOOXOUMBIC JIJIsl OTIMCAHUS JIBHYKEHUS, M B3AUMOCBSI3b MEXKy HUMHU (ITyTh,
nepeMenieHne, CKOpOCTh, YCKOPEHHE, BpeMs JIBI)KeHHs). PaBHOMEpHOE M paBHOYCKOPEHHOE
npsiMoJIMHeHOe aBuxkeHue. [ paduku 3aBUCHMOCTH KHHEMAaTHUYECKUX BETUYMH OT BPEMEHH MpHU
PaBHOMEPHOM U PaBHOYCKOPEHHOM [IBIDKEHHH. PaBHOMEpHOE IBMIKEHHE IO OKPYXKHOCTH.
Nuepuusi. UneptHocth Ten. Bzaumopeiicteue ten. Macca tena. U3mepenune maccel tena. [lnot-
HOCTh BemecTBa. Cuna. Enunnibl cwiibl. MHepuumaneHas cuctema otcdyeTa. 3akoHbl HbroToHA.
CBobonHoe nagenue ten. Cuma TsKecTH. 3aKOH BCEMUPHOTO TATOTeHHs. VIcKyccTBeHHbIE CITyT-
Huku 3emun. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBsi3b MEXy CHIION TH-
JKECTH U Maccoit Tena. Cuia TsHKeCTH Ha apyrux miaHetax. JJunamomerp. CroxeHue ABYX CHI,



HanpaBJICHHBIX MO OJHOW mpsmoil. PaBHonelcTBytomas cuii. Cuna Tpenus. TpeHue CKoabxke-
Hus. Tpenue nokosi. TpeHue B npupojie U TexHUke. Mckycemeennvie cnymuuxu 3emau. Ilepeas
KOCMUYECKas CKOPOCMb.

Wmnynbe. 3akoH coXpaHeHHs UMITyJIbca. PeakTBHOE BIKeHHE. MexaHnudyeckast paboTa.
MorutHocts. OHeprus. [loTeHnunansHas U KuHeTH4Yeckas sHeprud. IIpeBparienue onHOro BHA
MEXaHUYECKOI 3HEPTUU B APYroil. 3aKoH cOXpaHEHUs NOJHOW MEXaHUUECKON SHEPTUH.

[IpocTeie MeXaHU3MBI: pblYar, 0JIOK, HaKJIIOHHAs TUIOCKOCTh. [IpaBuio paBHOBeCHS pblya-
ra. [IpuMeHenue mpaBmiia paBHOBECHS pblyara K OJIOKy. «3oj0Toe mpaBmiioy» mexanuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocTeie MexaHu3MBbI B OBITY U TeXHUKE. MOMeHT cuibl. LleHTp TspkecTn
Tena. Buasl paBHOBeCHs.

Hasnenne. CriocoObl YMEHBIIEHUS U yBeNWYeHHs AaBiieHus. JlaBneHue rasa. 3aBHCH-
MOCTh JIaBJICHHA Ta3a oT 00béMa, Temneparypsl. [lepenaua naBieHus: TBEPABIMU TeIaMH, SKU-
KocTsMU U ra3zamu. 3akoH [lackans. [TneBMaTnyeckue MammHbl. 3aBUCUMOCTH JaBIICHUS KU-
KOCTH OT TiyOuHbL. ['mapocrarnyeckuit mapamokc. Coobmaromiuecst cocyapl. [ mupaBnnueckue
MEXaHHU3MBI.

Atmocdepa 3emnu u atMocdepHoe naBieHue. [IpHumHBI CyHIeCTBOBAHHS BO3MYIIHON
o6onouku 3emnu. OnwiT Toppuuennu. U3mepenne armochepHoro naBieHUs. 3aBUCUMOCTh aT-
MOC(hEpHOTO JTaBJICHUS OT BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsl /i u3Mepenus: arMochepHoro
JTABJICHMUSL.

JleiicTBHE XKUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BhITankuBaromas (apXxumeno-
Ba) cuia. 3akoH Apxumena. [InaBanue ten. BozmyxoriaBanue.

Konebarensnoe nmxkenue. Konebanus rpysa Ha npyxuHe. CBoOonHbie konebanus. Ko-
nebarenbHas cucTema. MasTHUK. AMIUIMTYAA, MEPUOJ, YacToTa KolebaHwil. I apmoHnuyeckue
konebanus. TlpeBpalieHre >HEPTUU MPHU KOJIeOaTEIbHOM JBWKEHHUU. 3aTyXalolue KojeOaHus.
Bremyxaennsie konebanus. Pesonanc. Pacnipoctpanenue konebanuii B ynpyrux cpenax. [lome-
pEeYHbIE U MPOJOJIbHBIE BOJIHBL. J[InHA BOJHBL. CBS3b JUIMHBI BOJHBI CO CKOPOCTBIO €€ paclpo-
CTpaHEHHUsT W TepuoaoM (YacToroil). 3BykoBble BOJIHBIL. CKOpOCTH 3ByKa. BwicoTa, TeMOp u
IPOMKOCTB 3BYKa. DX0. 3BYKOBOI pe30HaHC.

TenuioBble siBJ1eHMd (5 4 B 7 ki1acce + 23 4 B 8 ki1acce)

CrpoeHue BeliecTBa: aTOMbl U MOJEKYJbl, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE JHC-
KpPETHOE CTPOEHHUE BEILIECTBA.

JIBrkenue vactuil BeniecTBa. CBsI3b CKOPOCTU JABUKEHUS YaCTHUIl C TeMiiepaTypoit. bpo-
YHOBCKOE JBMkeHue, quddys3us. BzaumoaeiicTBre yacTHIl BEIIECTBA: MPUTSKEHUE M OTTAJIKH-
BaHHUE.

ArperaTtHble COCTOSIHUS BEIIECTBA: CTPOCHHE T'a30B, )KUIKOCTEH U TBEPIBIX (KPUCTAILIH-
YecKuXx) Tel. B3auMocBsI3b Mexk /1y CBOMCTBaMHU BELIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
ATOMHO-MOJIEKYSIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUNA BOJIBI.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOEHHUS BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJIEKYJ. ONbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIp-
HO-KHMHETUYECKOW TEOPHUH.

Mopnenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUMN BemiecTBa. Kpucrammuueckue
u amopdHbie Tena. OObICHEHHE CBONCTB I'a30B, XKUAKOCTEH M TBEPABIX T HA OCHOBE MOJIOXKE-
HUW MOJIEKYJISIPHO-KMHETUYECKON Teopuu. CMmauMBaHUME M KalWUIApHbIE siBIIeHUs. TeruioBoe
pacUIMpEeHNE U CKATHE.

Temneparypa. CBsi3b TeMneparypbl CO CKOPOCThIO TEIJIOBOIO JBUKEHHUS 4acTull. BHyT-
penHss sHeprus. CrocoObl U3MEHEHUs] BHYTPEHHEW 3HEpPruM: TeIionepenada M COBEpLICHHE
paboTsl. Busl Terionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, H3TYUECHHUE.

KonunuecTBo TemnoThl. YienbHas TEIUIOEMKOCTb BELIECTBA. T€MJIO00MEH U TEIUIOBOE
paBHOBecHue. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue um oTBeplieBaHHE KPUCTAITUMYECKUX
BEIIECTB. YIeNbHas TeruoTa IuiaBieHus. [lapooOpazoBanue u koHneHcanus. Vcnapenue. Ku-



neHue. YenbpHas TeryioTra mapooOpa3oBaHHsa. 3aBUCUMOCTH TEMIIepaTypbl KHUIICHHS OT aTMO-
c(hepHOTro JaBIICHUS.

BnaxxnocTs Bo3IyXA.

DHeprus ToMBa. Y IejabHas TEII0Ta CrOPaHUs.

[Tpunnumner padoTer TerwmoBeix asurateneit KI1/[ temmoBoro murarens. TerminoBblie 1BU-
raTeNy U 3alluTa OKpYKaroeh cpeibl.

3aK0H COXpaHEHHUs U MPEBPAIICHHS YHEPTHUU B TEIJIOBBIX MPOIIECCaX.

JdJleKTpOMarHuTHbIe siBJieHuA (44 4 B 8 Ki1acce + 23 4 B 9 Ki1acce)

Onextpuszanus ¢uznyeckux Ten. JBa pona aieKTpudeckux 3apsanoB. BzaumopelicTBue
3apsKeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTB CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJl OT Be-
JUYUHBI 3apAI0B U PACCTOSIHUS MEXAY Tenamu). JIenuMOoCTh 3JeKTpUUYECcKOro 3apsna. DIek-
TPOH. 3aKOH COXpPAHEHUs 3JIEKTpUUecKoro 3apsna. IIpoBoAHMKY, TUAIEKTPUKU U MOIYIPOBOA-
HUKU. DJIEKTPOCKOI. DIEKTPUUYECKOE ToJie KaK 0coObIil Bua Marepuu. [IpuHIMI cyneprno3uuu
AIIEKTPUYECKUX IoJIel (Ha KauecTBEHHOM ypoBHeE). CTpoeHue atoma. HanpsowenHocms d7eK-
mpuyecko2o noJs. JIeNCTBUE 3IIEKTPUUECKOro MOl Ha 3JIeKTpuueckue 3apsanabl. KonaeHncarop.
DHeprus MEKTPUUYECKOT0 MOl KOHJIEHCaTopa.

OnekTpuyeckuil TOK. MICTOYHMKM TOKa. DNEKTpUYecKas Lelb U €€ COCTaBHBIE YacTH.
HanpaBnenue u neicTBUs 3IEKTpUUECKOro Toka. HocuTenu ameKTpuyecKkux 3apsi0B B MeTal-
nax. Cuna Toka. DJIEKTPUYECKOE HANPSIKEHHE. DIEKTPUUYECKOE CONMPOTHUBIIEHHE MPOBOJIHUKOB.
Enunauns! conpoTtuBiieHus. 3aBUCUMOCTh CHIIBI TOKa OT HalpspkeHMs. 3akoH Oma ajis ydacTka
uenu. YaenpHoe conpotusiieHne. Peocrartsl. [locnenoBarensHoe M mapaiieibHOE COEIUHEHUE
POBOTHHUKOB. PaboTa 3JIeKTpHUECKOTo MOoJIs 10 MePEeMENIEHUIO IEKTPHUECKUX 3apsaoB. Mori-
HOCTb 3JIEKTPUYECKOTO TOKa. HarpeBaHue mpOBOJHUKOB AJIEKTPUYECKUM TOKOM. 3akoH J[koy-
151 — JleHna. DneKkTpruyecKkue HarpeBareibHble U OCBETUTENbHBIE TPUOOPHL. KopoTkoe 3ambika-
nue. [IpaBuia 6ezonacHocTH pu paboTe ¢ ANEKTPOIpruOOopamu.

OmneiT Opcrena. MarautHoe nosne. WHIYKIMS MarHuTHOro moJis. MarHuTHoe nosie nps-
MOTO TOKa. MarHuTHoe 1moJie KaTylku ¢ TokoM. IlocTosHHble MarHuThl. MarauTHoOe mosie mno-
CTOSTHHBIX MarHuToB. MaruutHoe noje 3emiu. B3aumoselictBue MaruutoB. JleiicTBue Maruur-
HOTO TOJISI HA MPOBOJHUK C TOKOM. DJIEKTPUYECKHUM ABUTarenb. OQHOPOIHOE U HEOJHOPOIHOE
MarHuTtHoe noJje. [IpaBuno OypaBunka. OOHapyXKeHHUE MarHUTHOTO ToJist. JlelicTBUe MarHUTHO-
ro 1OJI1 Ha MPOBOJHUK C TOKOM M JBHKYILYIOCS 3apskeHHYI0 dactuny. Cuna Amnepa u cuna
Jlopenya. [lpaBuno neBoit pyku. MaruutHeiit motok. Oneitel apanes. DneKTpoMarHuTHAsT UH-
nykuusa. HarpaBnenne nHaykunoHHoro Toka. [Ipasuno Jlenna. SIBneHne caMOMHIyKIUU.

OnexkrpoMarauTHeie koiebanus. KonebatenbHblit KOHTYp. [lepemennsiii Tok. I'enepaTop
nepeMeHHoro Toka. [IpeoOpasoBanus sHepruu B anekTporeneparopax. Tpanchopmarop. Ilepe-
Jaya 3JIEKTPUUYECKOW SHEPruu Ha PACCTOSHHE. DJIEKTPOMATHUTHOE TOJie. DJIEKTPOMArHUTHBIE
BOJIHBL. CKOpPOCTBH pacnpOCTpaHEHUs 3JIEKTPOMArHUTHBIX BOJIH. BIMsHHME 3JI€KTpOMAarHUTHBIX
U3JTYyYCHUI Ha JKMBbIE OpraHu3Mbl. [loyueHne ayieKTpoMarHuTHBIX Konebanuit. [Tpuniuns! pa-
JIMOCBSI3U U TEJIEBUICHHUSL.

DnekTpomMarHuTHasi npupoja ceera. Cxopocts cBeta. Mcrounuku cera. [IpsmonunHei-
HOE pacrpocTpaHeHne cBeta. OTpakeHHe cBeTa. 3aKOH OTpakeHMs cBeTa. [lmockoe 3epkano.
N3obpaxenue npeamera B 3epkaie. [Ipenomnenue cBera. 3akoH MperoMiieHUs cBeTa. JIMH3EIL.
®okycHoe paccTrosiHue JUH3bL. OnTudeckas cuia JUH3BL. W300pakeHus, JaBaeMble JIMH30M.
I'ma3 kak ontuyeckas cucrema. Ontudeckue npudopsl. [Ipenomnenue ceera. [lokazarens mpe-
nomnenus. [ucnepcusi cera. LlBera Ten. Crektporpad u CHEKTPOCKON. THIBI ONTUYECKUX
cneKTpoB. CnekmpanbHulli AHAIU3.

KBaHTOBBIE siB/1eHUs (16 4)

Crpoenue aromoB. [lnanerapnas moznens atoma. [lornomenne u ucnyckanue cBeTa aro-
mamu. [Iporcxoxaenue nuHeivaTeix cekTpoB. OnbiTel Pesepdopa.



PaanoakTHBHOCTh KaK CBUAETENIBCTBO CIIOKHOTO CTPOEHHUs aToMoB. Anbda-, Oera- u
ramMma-u3iydeHus. PaauoakTuBHbIE NpeBpalleHus aTOMHBIX sjep. CoxpaHeHUe 3apsioBOro u
MacCOBOI'0 4McCell MpHU AAEpHBbIX peakuusax. Ilepuon nmomypacnana. 3akoH paguoakTUBHOTO pac-
najaa. JKCIIEpUMEHTAIbHBIE METOABI HCCiIe0BaHus yacTull. [IpoToHHO-HEWTpOHHAS MOJENb -
pa. @u3HUeCKnl CMBICI 3aps0BOr0 MU MaccoBoro uucein. Msoronsl. IIpaBuia cmemenns s
anb(a- u Oera-pacnajga Mpu SACPHBIX PEAKLUAX. DHEPTHsl CBA3M YACTHIL B siype. Jlenenue suep
ypaHa. llennas peakums. SnepHast sHepreTuka. JKOJIOTMYecKHe MpoOiaeMbl pabOThl aTOMHBIX
anekTpocTaHumii. Jlo3umerpus. BiusHuE paguoOakTUBHBIX W3JIyYEHHMM Ha KUBBIE OPTraHU3MBI.
TepmosinepHas peakuus. Mcrounnku sHeprun CollHIA U 3BE3 1.

CtpoeHue u 3Bo1I0OnUA BecestenHnou (7 4.)

['eoneHTprUecKass U TEIUOIEHTPUYECKass cucTeMbl Mupa. CocTaB, CTPOSHHUE W TIPOMC-
xoxaeHne ConHeyHOM cuctembl. Pusnmyeckas npupoja HeOecHbIX Tenl CONHEYHOM CHCTEMBI.
IInanerst n Manbie Tena ConHedHoM cucteMbl. CTpoeHue, u3nydeHue u sBosonus CosHIa U
3Be3. Ctpoenue u sBoonus Beenennoii. 'nnoresa bonpiioro B3peiBa.

O6o6mawuee nopropeHue (3 4B 7 Kiacce + 1 4 B 8 kiacce + 4 4 B 9 Kiacce)

JlaGopaTopHbIe paboOThbl

1. OrnpezienieHne 1EHbI ASICHUS KAl U3MEPUTETHLHOTO TpUOopa.

2. N3MmepeHne pa3zMepoB MajbIX Tedl.

3. N3mepenue maccol Tena.

4. H3mepenune 00bEMa KUAKOCTH U TBEPIOTO TENa.

5. Omnpenenenne MIOTHOCTH TBEPIOTO TeNa.

6. ['panynpoBanue NpyXUHBI U U3MEPEHUE CHII JTUHAMOMETPOM.

7. BrisicHeHe 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHHS OT IUIOIIAIA COMPUKACAIOIIUXCS
TeJ U NPUKUMAOIIEH CUIIBIL.

8. OmnpeneneHne BBITAIKUBAIOLIEH CUIIBI, AEMCTBYIOLIEH HA MOTPYKEHHOE B )KUJIKOCTh
TEJO.

9. BrisicHeHHe yclIOBHUI TIJIaBAHUS TEJIA B )KUIKOCTH.

10. BrisicHeHHe yclioBHsI paBHOBECHS phlyara.

11.  Onpenenenue KII/I npu noaseme Tena 1o HaKJIOHHOM MJIOCKOCTH.

12. Omnpenenennie KOJIMYECTBA TEIJIOTHI TPU CMEMIMBAHUU BOJBI pa3HOW TEMIIEPATYpHI.

13.  Omnpenenenue yJaenbHON TEINIOEMKOCTH TBEPIOTO TeNA.

14. OnpeneneHre OTHOCUTENbHOM BIa)KHOCTH BO3/yXa.

15.  COopxka 3JeKTpUIecKOi ey U U3MEPEHUE CHUIIBI TOKA B €€ PA3IIUYHBIX yIaCTKaX.

16.  N3mepeHue HanpspKEHUS HA Pa3IMUHBIX YYaCTKAX 3JIEKTPUUECKOW LIETIH.

17. H3Mepenne cuibl TOKa U €ro peryJupoBaHUE PEOCTATOM.

18.  N3mepeHue conpoTUBIEHUS MPOBOJIHUKA MPH MOMOIIH AMIIEPMETPA U BOJIBTMETPA.

19.  H3mepeHue MOIIHOCTH M pabOTHI TOKA B AJIEKTPUIECKOM JamIie.

20. COopKa AIeKTpPOMAarHuTa U UCIIBITAHUE €T0 ACHCTBUS.

21.  H3yueHue 3JEKTPUUYECKOTO JBUTATENS TOCTOSHHOTO TOKA (Ha MOJIEIN).

22. N3yuenune cBONCTB N300pakeHUS B JIMH3AX.

23.  HccnenoBaHue paBHOYCKOPEHHOTO JABIKEHUS 0€3 HaYalIbHOW CKOPOCTH.

24. N3mepenne yckopeHust CBOOOHOTO ITaICHHUS.

25. UccnenoBanue 3aBUCUMOCTH MEPUOJA U YACTOTHI CBOOOJHBIX KOJICOAHUN MasTHHKA
OT JUTUHBI €70 HUTH.

26. N3yuenue sBieHUS 3JIEKTPOMArHUTHON UHITYKIIHH.

27. HabmroieHue CriionHoro v TMHEHYaThIX CIEKTPOB UCITYCKAHMUS.

28.  H3ydenue aeneHus sipa atoMa ypaHa 1o ¢pororpaduu TPEKOB.
29.  H3yueHue TPEKOB 3apsDKEHHBIX YACTHIL 10 TOTOBBIM (oTOTrpadusim.



Tembl IpoeKTOB

ORX_NN R W

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

20.
21.
22.

23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.
35.

36.
37.

38.

39.

duznyeckue MpudOpsl BOKPYT HAC

®dusnueckue sBICHUS B XyJ0kecTBeHHBIX mpousBeaeHusx (A.C. Ilymkuna, M.IO. Jlep-
moHTOBa, E.H. Hocora, H.A. Hekpacoga)

HobGenerckue naypearsl B 00mactu (GU3HKU

3apoXk/IeHUE U pa3BUTHE HAYYHBIX B3IISI0B O CTPOCHUH BEILIECTBA

Huddysus Bokpyr Hac

VYV IUBUTEIBHBIE CBOMCTBA BOIBI

Hueprus B )KU3HU YEJIOBEKA

[ImoTHOCTH BeniecTB Ha 3emiie U 1aHeTax CoTHEYHON CHCTEMBI

Cuna B HalIMX pykax

Bespnecyiee Tpenue

TaitHbl JaBICHUS

Hyxna mu 3emute atmocdepa

3aueM HYXKHO U3MEPSTH JaBICHUE

BelTankuBaronas cumia

Peruaru B OBITY W )KMBOW TIPHPOJIC

JlaliTe MHE TOYKY OMOPHI, U 5 MOJHUMY 3EMITIO

TemnoeMKOCTh BemecTB, win Kak cBapuTh S0 B OyMaXHOU KacTproyie

Hecropaemas Oymaxkka, unu HarpeBanue B orue MeIHOU MpPOBOJIOKH, OOMOTAaHHOH Oy-
MaKHOM MOJIOCKOM

Tennossle aBurarenu, win VccnepoBaHue npuHLOMNA JEHCTBUS TEIJIOBOM MAalIMHBI Ha
MIpUMEpE OIbITa C AHWJIMHOM U BOJIOM B CTaKaHe

Buner Terionepenayn B ObITY M TEXHUKE (aBHALIMH, KOCMOCE, METUILIUHE)

[Touemy oHo Bce anekTpusyercs, wiu MccnegoBanue sBIEHUN AIEKTPU3ALUU TEI
DJeKTpuyecKoe IMoje KoHaeHcaTopa, uin KoHzneHcatop M mapuk OT HAaCTOJBHOIO TEH-
HHCa B MPOCTPAHCTBE MEXY IUIACTUHAMH KOHIEHCATOpa

H3roroBnenue KoHAEHCATOpa

DJIEKTPUUYECKUI BETEP

CaeTsimuecst cioBa

["anbBaHWYECKUM DJIEMEHT

Crpoenue atoma, wim OnsitT Pesepdopaa

[ToctositHHBIE MAarHUTHI, WU BomnmeOHas 6anka

JelicTBe MarHUTHOTO TOJIsi 3eMJIM HA MPOBOJIHUK C TOKOM (OIIBIT C MOJOCKAaMU MeTall-
JTUYECKOH (HOTBIH)

Pacnipoctpanenue cBera, uinu M3rorosnenne kamepol-00CKypbl

MHMMBIN PEHTI€HOBCKUN CHUMOK, Win LIpITJIeHOK B sif1le

DKCMEepUMEHTAIbHOE TOTBEPKICHUE CIPABEIIMBOCTH YCIOBUS KPUBOJIUHEHHOTO JIBH-
JKEHUS Tel

Hctopust pa3BUTHUS UCKYCCTBEHHBIX CIYTHHUKOB 3€MJIM M PEHIaeéMbl€ C HUX TOMOIIBIO
Hay4HO-UCCIIEI0BATEIbCKUE 3aJaU1

OrnpenenieHre Ka4eCTBEHHON 3aBUCUMOCTH MepUoa KoJieOaHUN MPY>KUHHOTO MasiTHUKA
OT MaccChl I'py3a U JKECTKOCTHU MPYKUHBI

OrnpezenieHrne KaueCTBEHHON 3aBUCUMOCTHU MEpHUOia KoJeOaHU HUTSIHOTO (MaTeMaThyie-
CKOT'0) MasgTHHKA OT BEJIMYMHBI YCKOPEHHS CBOOOIHOTO Ma/IeHUs

YabpTpa3Byk u nH(Pa3BYK B PUPOJIC, TEXHUKE U METUIIHHE

Omnpenenenne KaueCTBEHHOM 3aBUCHMOCTH Teprojia KoueOaHu Mpy>KUHHOTO MasTHUKA
OT MacChl TPy3a U KECTKOCTU MPY>KUHBI

Omnpenenenre Ka4eCTBEHHON 3aBUCUMOCTH MepHoAa KoyeOaHuil HUTSHOTO (MaTeMaTH4e-
CKOI'0) MassTHUKA OT BEJIMUYMHBI YCKOPEHHUSI CBOOOHOTO MaICHUS

VYabpTpa3sByk u nH(Pa3ByK B MPUPOJIE, TEXHUKE U MEIUILINHE



40. Pa3BuTHe cpeAcTB U cOCOOOB mepenadu nH(pOopMaluy Ha JajleKue pacCTOSHUS C JIpeB-
HUX BPEMEH M JI0 HAIlluX JHEH
41. MeToJ ClIeKTpaJbHOIO aHAJIM3a U €ro IPUMEHEHUE B HAyKe U TEXHUKE
42. HeratuBHOE BO3/JCHCTBUE pagualiiil (MOHU3UPYIOIUX U3Iy4EHHI) Ha JKUBbIE OpraHM3-
MBI ¥ CITOCOOBI 3alIUTHI OT HEe
43. EcTecTBEHHbIE CITYTHUKH TUIAHET 36MHOM IPYIIIIbI

44. EcTeCTBEHHbIE CHYTHUKH TJIaHET-TUTAHTOB

Bce mpoeKThl HOCST 00yJaronuii XapakTep, BHIIOIHIIOTCS, KaK MPAaBUIIO, BO BHEYPOUHOE BPEMs
U HE IPENoiaratoT 0043aTeIbHOTO OLIEHNBAHUS YYaIUXCS 110 pe3yJabTaTaM MX BbITOJIHEHHS.

B KaJICHAApHO-TCMATHYCCKOM IIJIIAaHUPOBAHUU JOIMMYCTUMBI CICAYIOIHNE COKpalllCHUA:

K.p. — KoHTposbHAs paboTa,
JL.p. — nabopaTtopHas pabota

TemaTH4yeckoe INIAHUPOBAHME ¢ YKA3aHUEM KOJIHYECTBA YaC0B, BbIAC/IHECMbIX
Ha U3y4eHue KaK/10#l TeMbl

7 K1acc
OCHOBHBIE
Ko Ko
N I OCHOBHBIE BUJBI JIEITEILHO- HarpasJe-
CTH 00yJaromuxcs (Ha ypoBHE | HHUSA BOCIIH-
Paznen BO Tembl BO YHarott (Ha yp N N
ua qg. | YAMBEPCATBHBIX Y4eOHBIX JIeH- | TaTeIbHOMI
CTBUI) JeITeIbHO-
COB COB
CTH
®dusuka 6 | ®usuka — Hayka o pu- | 2 | BeIsiBIIeHUE pa3nuunii MEXIYy 1,2,5,8
u e€ poib pone. SBiaeHus mpupo- (U3HYECKUMU U XUMUYECKUMHU
B IIO3Ha- Ipl. Duspueckue sBie- MPEBPAIICHUSIMU.
HHUU HUS: MeXaHHYECKHE, Pacnio3naBanue u kiaccugu-
OKpYIKa- TEIJIOBBbIE, DJIEKTpHUUC- Karus (U3NIECKUX SBJICHUM:
FOIIICTO CKUe, MarHuTHBIC, CBe- MEXaHUYECKUX, TEMJIOBBIX,
MHUpa TOBBIE, 3BYKOBEHIC. ANEKTPUICCKUX, MATHUTHBIX U
CBETOBBIX.
Hab6mronenue u onucanue ¢u-
3WYECKUX SIBICHUM.
®dusnueckue BeMUUYuHBL. | 2 | OnpeneneHue 1eHbl eIeHus 1,2,5,8

W3mepenune Gpuzndeckux

BeMIMYMH. PuU3NYECKHe
pUOOPHI. [Torpem-
HOCTB W3MEpPEHUI
MexnyHaponnas — cu-

cT€éMa CUHUII.

Jlabopamopuas paboma
1. OmnpeneneHue IeHBI
JCNCHUsI  U3MEPUTEITh-
HOTO TIpudopa.

Temebl MpoeKkToOB
«Puznyeckue NpudoOpbI
BOKpYT Hacy, «dusuye-
CKHE SIBJICHUS B XyZI0-

IIKaJIbl U3MEPHUTENHHOTO MPH-
oopa.

N3MepeHne TMHENHHBIX pa3Me-
POB TEJ U MPOMEXYTKOB Bpe-

MEHHU C Y4ETOM MOTPEUTHOCTEH.

N3mepenne 00bEMa KUIKOCTH
1 TBEPJIOTO TENA.

N3mepenue remneparypsl npu
MTOMOIIIH KUJKOCTHOTO TEPMO-
MeTpa M JIaT4yuKa TeMIepary-
pBI.

BrinosiHeHUE TBOPUYECKUX 3a-
JaHHH 110 TOUCKY CIOcO00B
HU3MEpEeHUsT HEKOTOPhIX (pr3u-
YECKUX XaPaKTEPUCTHK,
HaIpuMep, pa3MepPOB MaJIbIX




OCHOBHBIE

Ko Ko
- - OcHoBHbIE BUBI ACITEILHO- | HampasJe-
Paszen | Bo TeMor 5o | €T oOyyaromuxcs (Ha YPOBHE | HUS BOCIH-
a- qa. | YHHBEPCATBHBIX y4eOHBIX Jel- | TaTelbHOI
CTBHI) eITeabHO-
COB COB
CTH
YKECTBEHHBIX MPOU3BE- 00BEKTOB (BOJIOC, TIPOBOJIOKA),
nenusx (A. C. Iymiku- yAIEHHBIX 00BEKTOB, 00JIb-
Ha, M. 1O. JlepmoHTOBa, IIUX PAaCCTOSTHUM, MaJIbIX IIPO-
E. H. HocoBa, H.A. MEXYTKOB BpeMeHU. O0CyK-
Hexkpacosa)», «Hobe- JIEHUE TPEIIaraéMbIX CII0CO-
JIEBCKHUE JIaypeaThl B 00B.
00acTi PU3NKI»
Kaxk ¢wusuka u npyrue 2 | BeiaBmkeHHE THIIOTES, 00BsC- 1,2,5,8
€CTECTBEHHbIE HAyKH HSIFOIIUX MTPOCTHIC SIBIICHUS,
U3Y4aroT MPUPOIY. Harnpumep:
EcrecTtBeHHOHAYUYHBIN — [I0YEMY OCTaHABJIMBAETCS
METO/]T TO3HAHHUS: IBUKYIIEECs 10 TOPU30HTANb-
HabJroieHue, mocTa- HOM TTOBEPXHOCTH TEJIO;
HOBKa HAyYHOTO BOIIPO- — MOYeMy B KapKyIo MOTOAY B
ca, BBIJIBUJKCHHE TUIIO- CBETJION OZEXK/Ie TPOXJIIATHEN,
T€3, SKCIIEPUMEHT IO yeM B TéMHOIL. [Ipeanoxxenue
MIPOBEPKE THITOTE3, 00B- CIIOCOOOB MPOBEPKH THIIOTES.
sICHeHHEe HabII0JaeMOro [IpoBenenue uccnaenoBaHus Mo
sapnerns. Onucanue Gu- MPOBEPKE KaKOH-TNOO0 TUTIOTE-
3UUYECKUX SIBICHUH C 3Bl
IIOMOILBIO MOJIEIEH ITocTpoeHue npocTenmmx Mo-
nenei Gu3nUecKux siBICHHH (B
BU/JIE PUCYHKOB MJIU CXEM),
HampuMep MajieHre IpeaMeTa;
MPAMOJIMHENHOE pacnpocTpa-
HEHUE CBETa
Teruto- 5 | CtpoeHue BemiecTna: 1 | Habmomenne u WHTEpHpeTa- 2,4,5
BbIC SB- aTOMBI U MOJIEKYJIbI, KX I[Usl OIBITOB, CBUAETEIHCTBY-
JICHUS pazmepsbl. ONBITHI, J10- FOLIUX 00 aTOMHO-
Ka3bIBAIOIINE AUCKPET- MOJIEKYJISIPHOM CTPOEHUHU Be-
HOE CTPOEHUE BEIECTBA IIECTBA: OMBITHI C PACTBOPEHU-
€M pa3UYHbIX BEIIECTB B BO-
7e.
Onenka pa3mMepoB aToMOB U
MOJIEKYJl C HCIOJIb30BaHUEM
dboTorpaduii, MOTYyIYECHHBIX Ha
aTOMHOM CHJIOBOM MHUKPOCKO-
nme (ACM) — nabGoparopHas
pabora mo Teme: «OueHka
IuaMeTpa aToMa METOJIOM psi-
1oB (¢ ucmosib3oBaHueM (hoto-
rpaduii)y.
Ompenenenue pasMepoB Ma-
JIBIX Tell
JIBr>KeHUe YacTHI] Be- 2 | Habmonenue u  0OBsSCHEHUE

meCTBa. CBs3p CKOPO-

6pOYHOBCKOl"O JABMXXCHUA H




OCHOBHBIE

Ko Ko
- - OcHoBHbIE BUBI ACITEILHO- | HampasJe-
Paszen | Bo TeMor 5o | €T oOyuaronuxcs (Ha YPOBHE | HHS BOCIIH-
a- qa. | YHHBEPCATBHBIX 3que6H1’1x neil- | TaTenbHON
OB OB CTBHI) eITeabHO-
CTH
CTH JIBUKEHUS YaCTHI] C sBIIeHUS TUPGy3Un.
Temnepatypoi. bpo- [IpoBenenne u OOBICHEHHE
YHOBCKOE JBHUKEHUE, OTIBITOB 1O HAOJIOJCHUIO TeM-
mnddys3us. Bzaumoneii- JIOBOT'O PacCIIUPEHHUsI Ta30B.
CTBUE YaCTHI] Belle- [IpoBenenne u OOBSICHEHUE
CTBA: MPUTSHKEHUE U OTIBITOB MO OOHAPYKEHUIO CUJI
OTTAJIKUBaHUE MOJIEKYJISIPHOTO MPUTSIKEHUS U
OTTaJKHUBaHUS
Arperathsle cocTostHUS | 2 | Onucanue (¢ UCHOJIb30BaHUEM
BEIIECTBA: CTPOCHUE MPOCTBIX MOJIENe) OCHOBHBIX
ra3osB, KUAKOCTEN U pa3Inuuil B CTPOCHUM Ta30B,
TBEPABIX (KpUCTAILITUYE- KHUAKOCTEH U TBEPIBIX TETI.
ckux) Tes. BzauMocsssb OOBbsicHeHHE MaJIol CXKUMae-
MEXy CBOWCTBaMHU Be- MOCTH KHJIKOCTEH M TBEPIBIX
IIECTB B pa3HbIX arpe- Ted, OOJNBIION CIKUMAEMOCTU
TaTHBIX COCTOSIHUSIX U ra3os.
UX aTOMHO- OOBsicHEeHUE COXPAHEHUS
MOJIEKYJISIPHBIM CTPOE- (bopMBbI TBEPABIX TEN U TEKyYe-
HueM. OcoOEeHHOCTH CTH JKUJKOCTH.
arperaTHbIX COCTOSTHUIN [IpoBeneHue OMBITOB, AOKA3bI-
BOJIBI BAIOIINX, YTO B TBEPJOM CO-
CTOSIHUM BOJIbI YAaCTHUIIBI HAXO-
JITCSL B CPEHEM Jalibliie APYT
oT apyra (IJIOTHOCTh MEHBIIIE),
YEeM B )KHJIKOM.
YcTaHOBNEHHE  B3aUMOCBSI3U
MEXJy OCOOCHHOCTSMH arpe-
TaTHBIX COCTOSIHUH BOIBI U
CYILIECTBOBAHMEM BOIHBIX Op-
ranusmoB (MC — Owuosorus,
reorpadus)
Mexanu- | 54 | Mexanuueckoe aBwxke- | 3 | MccimemoBanue paBHOMEPHOTO 3,4,5,6
YECKUe Hue. PaBHOMepHOEe U JBUKEHUS, OIIPE/IeNIEHUE ero
SIBIICHUS HEpPaBHOMEPHOE JBUXKE- MIPU3HAKOB.

Hue. Ckopoctb. Cpen-
HSl CKOPOCTh TIpU He-
PaBHOMEPHOM  JBHXKe-
HuM. Pacuér nytu wu
BPEMEHHU JIBHKEHUS

Hab:ronenne HepaBHOMEPHOTO
JBUKEHUSI U OTIPEJIeNIEHUE ero
OTJINYUHI OT PABHOMEPHOTO
JIBUKECHHUSL.

Ornpenenenne CKOPOCTH paB-
HOMEPHOTO JIBHKEHUS (1Iapu-
Ka B )KMJIKOCTH, MOJICJIH JJICK-
TPUYECKOTO aBTOMOOWIIA U
T.1.).

Onpenenenue cpeaHel CKOpo-
CTH CKOJILXKCHHSI OpyCKa UITH
I1apyKa Mo HaKJIOHHOM TIoC-




Pa3nen

COB

TeMbl

COB

OCHOBHBIE BUJIBI JIEATEIHLHO-
CTH o0y4aromuxcs (Ha ypoBHE
YHHUBEPCAITBHBIX YUCOHBIX JCH-

CTBUI)

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHOMN
NesITENLHO-
CTH

KOCTH
Pemrenue 3aa4 Ha onpenerne-
HUE TIyTH, CKOPOCTH U BpeMe-
HU PaBHOMEPHOTO JIBUKCHUSI.
AHanmn3 rpadMKoB 3aBHCHMO-
CTH ITyTH ¥ CKOPOCTH OT Bpe-
MEHU

SBnenne wHepuuu. 3a-
KOH MHepuuu. Bsammo-
NEHUCTBHUE TeNl KaK IpH-
YHUHA U3MEHEHUS CKOPO-
CTH  JBWJKEHUS  Tell.
Macca kak Mepa UHEpT-
HOCTH Tena. IImoTHOCTE
BemiecTBa. CBS3b ILIOT-
HOCTH C KOJIMYECTBOM
MOJIEKYJI B  €IUHHIIE
00BEMa BelecTBa

OObscHeHre U MPOTHO3UPOBA-
HUE SBJICHH, 00YCIIOBICHHBIX
WHEepLHEH, HalpUMep, YTO
MIPOUCXOTUT IPU TOPMOKEHUU
WJIM PE3KOM MaHEBPE aBTOMO-
OwIIsl, TOYeMy HEBO3MOXKHO
MT'HOBEHHO MPEKPATUTh JIBU-
YKEHUE Ha BEJIOCUIIE/IC UITU Ca-
MOKATe U T. JI.

[IpoBeneHue u aHaIU3 OMBITOB,
J€MOHCTPHUPYIOIINUX U3MEHE-
HUE CKOPOCTH JIBIKEHUS TeJa
B pe3yJbTaTe IeHCTBUS HA He-
rO JAPYTUX TEll.

Pemenue 3anay Ha onpenerne-
HHE MacChl TeJla, ero oobéMa u
TJIOTHOCTH.

Cuna xkak XapakTepu-
CTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu u
3akoH ['yka. U3Mepenue
CWJIBl C IOMOIIBIO IH-
HamoMmeTpa.  SIBieHue
TATOTEHUS U CUJIA TsKe-
ctu. Cuna TSDKECTH Ha
Ipyrux IaHerax. Bec
Tena. HesecomocTs.
Cnoxenune CHII,
HalpaBJlICHHBIX IO OJI-
HOU mipsiMoid. PaBHOnEN-
creytomasg  cwi.  Cuia
TpeHus. TpeHue CKoib-
KEHUS U TPEHUE MOKOS.
Tpenne B mnpupoae u
TEXHUKE

14

N3yueHnue B3anMoeiCTBUS
KaK MPUYHHBI U3MEHEHUS CKO-
pOCTH TeJa Wik ero aedopma-
IIUH.

Onucanue peanbHBbIX CUTYa-
UM B3aUMOIEHCTBUSA TEMI C
ITOMOIITbIO MOJIENIEH, B KOTO-
PBIX BBOJUTCS TIOHATHE U
n300pakKCHUE CHUITBL.
N3yuenune cuibl ynpyrocTH.
HccnenoBanue 3aBUCUMOCTH
CHUJIBI YIIPYTOCTH OT YJTHHE-
HHUS PE3MHOBOTO IIHYpPa WU
MPY>KUHBI (C TTOCTPOCHUEM
rpaduka).

AHaM3 MPaKTHYECKUX CUTYya-
LU, B KOTOPBIX IPOSIBIISICTCS
JEHCTBUE CUJTBI YIIPYTOCTH
(ynpyrocTs Msiua, KpOCCOBOK,
BETOK JIepeBa u Jp.).

AHalM3 CUTyalni, CBI3aHHbBIX
C SIBJICHUEM TSATOTCHMSI.




Pa3nen

COB

TeMbl

COB

OCHOBHBIE BUJIBI JIEATEIHLHO-
CTH o0y4aromuxcs (Ha ypoBHE
YHHUBEPCAITBHBIX YUCOHBIX JCH-

CTBUI)

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHOMN
NesITENLHO-
CTH

OOBsicHeHHE OPOUTATLHOTO
JBUKEHUSI TJIAHET C UCTIOJIb30-
BAaHHEM SIBJICHUS TATOTCHUS U
3aKOHA WHEPIIUU.

N3mepeHnue Beca Tena ¢ moMo-
upto AuHamMometpa. O0ocHO-
BaHHUE 3TOT0 crocoda n3mepe-
HUSL

AHalli3 ¥ MOJIETUPOBAHUE SIB-
JICHUS] HEBECOMOCTH.
DKCnepuMeHTaIBHOE MOTyYe-
HUE TpaBUIIa CIIOKEHUS CHUIL,
HaIpaBJIEHHBIX BJIOJb OJTHOM
npsamoii. OnpeeneHre Beu-
YUHBI PAaBHOJAEHCTBYIOLIEH
CHIL

N3ydenue cuibl TpeHUs
CKOJIb>KEHUS ¥ CUJTBI TPEHUS
MTOKOSI.

HccnenoBanue 3aBUCUMOCTH
CHUJIBI TPEHUS OT CHUJIBI JIaBlie-
HUS U CBOMCTB TPYIIMXCS MO-
BEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYya-
LU, B KOTOPBIX TPOSBIISIETCS
JeCTBHUE CUJIBI TPEHUSI, UC-
MOJIB3YIOTCS CIIOCOOBI €€
YMEHBIICHUS UIN YBEIHUEHUS
(kaTaHue Ha JbDKaX, KOHbKaX,
TOPMO>KEHHUE aBTOMOOWIIS, HC-
MOJIb30BaHKE MOIITUITHUKOB,
MJIABAaHUE BOJIHBIX KUBOTHBIX
u ap.). Pemenue 3anay ¢ uc-
MOJIb30BaHUEM (YOPMYIT IJIst
pacuéra CHUIIbI TSXKECTH, CUJIIBI
YOPYTOCTH, CUITBI TPEHUS

JNaBnenue. CriocoObl
YMEHBIIICHUS U YBEJIH-
yeHwus aBiaeHus. JlaB-
JICHHE Ta3a. 3aBUCH-
MOCTb JIaBJICHHS T'a3a OT
00BbéMa, TeMIiepaTyphbl.
[Tepenaua naBieHus
TBEPABIMU TEJIaMHU,
JKHIKOCTSIMHM U Ta3aMHU.
3axoH ITackas

AHanu3 u oObsICHEHHE ONBITOB
U TPAKTHYECKUX CHUTYyallWi, B
KOTOPBIX TPOSIBIISIETCS  CHJIa
JIaBJICHMUS.

O0ocHoOBaHHE CII0CO00B
YMEHBIIEHUS W  YBEIHMYCHHS
nasieHus. M3ydeHue 3aBuCH-
MOCTH JIaBJIEHHS Ta3a OT 00bé-
Ma H TemrepaTtypsl. M3ydenue
0COOEHHOCTEH mepenayu J1aB-

1,5




OCHOBHBIE

Ko Ko
N I OCHOBHBIC BUJIBI ACATEIBHO- HarpasJie-
cTh oOy4aronuxcs (Ha ypoBHE | HHS BOCIIH-
Pa3nen BO TeMbl BO v (na yp o "
a qa. | YHHBEPCATBHBIX y4eOHBIX JIeH- | TaTeIbHON
CTBHI) eITeabHO-
COB COB
CTH
JIeHHsT  TBEPABIMU  TeJIaMH
Jlabopamopuvie pabo- pA ’
bl KUJIKOCTIMH M Tazamu. O0oc-
HOBaHHUE PE3YJIbTATOB OIBITOB
8. Omnpenenenue
N OCOOEHHOCTSIMH CTPOCHHS Be-
BBITAJIKUBAIOIICH CHUIBL, .
. N eCTBa B TBEPIOM, KUIKOM U
JeHCTBYIOMIEH Ha 1M0-
ra3000pa3HOM COCTOSTHUSIX.
TPYKEHHOE B )KHJIKOCTh
Teno DKCHEepUMEHTAIBHOE JIOKa3a-
' TeNbCTBO 3aKoHa [lackas.
9. Brrsicaenne .
N Pemienne 3amau Ha pacuér
YCIIOBUY TUTABAHUS TEIa N
JaBJICHUS TBEPIOTO Tela
B JKHJIKOCTH.
Temwvl npoexmos
«TalHbBI TaBJICHUSY,
«Hyxna nu 3emine at-
Mochepar, «3aduem
HY>KHO HU3MEPAThH JaB-
JeHue», «BuITankuBa-
foIas CUiIay
3aBHCHUMOCTH JIaBJICHUS 5 | UccnegoBanue  3aBUCUMOCTH 1,4,5,8
KHUJKOCTHU OT TITyOUHBI. JABJICHUS JKHJIKOCTH OT TIIy-
[THeBMaTHYECKHE Ma- OWHBI TIOTPY)KEHUSI U TUIOTHO-
muHbL ['uapocraruye- CTHU KUJKOCTH.
ckuii mapagokc. Coo06- HaOmronenne u oOBIACHEHHE
HIAIOIIUECs COCY/IbI. TUAPOCTATUYECKOTO Mapagokca
IM'uapaBnuueckue Mexa- Ha OCHOBe 3akoHa [lackas.
HU3MBI Nzydenue COOOIIAOTITUXCSI
COCY/IOB.
Pemenne 3amad Ha pacuér
JABIICHUS KUJIKOCTH.
OObsicHeHHE TIpUHIMTIA JICH-
CTBUS THUIPABIMYECKOTO TIpec-
ca, THEBMATUYECKUX MAIIIKH.
AHanmu3 W OOBSICHEHHE NpaK-
TUYECKUX CHUTYaIlli, JIeMOH-
CTPHUPYIOLTUX MPOSIBJICHUE
JIABJICHUS KUJIKOCTH U 3aKOHA
[Tackams, Hampumep mpoIec-
COB B OpraHu3zMe Ipu TIiyoo-
KOBOJTHOM HBIPSTHUH
ATtMocdepa 3emiu 1 6 | DkcriepuMeHTaIbHOE OOHApY-

aTMochepHoe JaBJIeHHUE.

[IpnuunneI cymecTBoBa-
HUS BO3AYIITHOM 000-
nouku 3emiid. OnbIT
Toppuuennu. U3mepe-
HUE aTMOC(EPHOTO J1aB-

KEHHUEe aTMOC(EpHOro aaBJe-
HUg. AHaimu3 U OOBsICHEHHE
OTBITOB U MPAKTUYECKUX CHUTY-
aryii, CBSI3aHHBIX C JSHCTBHEM
aTMOC(EpHOTO JTaBJICHHS.

OOBsICHEHHE  CYIIECTBOBAHUS




Pa3nen

COB

TeMbl

COB

OCHOBHBIE BUJIBI JIEATEIHLHO-
CTH o0y4aromuxcs (Ha ypoBHE
YHHUBEPCAITBHBIX YUCOHBIX JCH-

CTBUI)

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHOMN
NesITENLHO-
CTH

JIEHHs1. 3aBUCUMOCTh
aTMoc(epHOro JaBJe-
HHS OT BBICOTEI HalI
ypoBHeM Mopsi. [Ipn6o-
PBI TS U3MEPEHUS aT-
MOC(EPHOTO JTaBJICHUS

aTMocdepsl Ha 3eMiie U HEKO-
TOPBIX TUTAHETAX WU e€ OTCYT-
CTBUSI Ha JPYrHX IUIAHETaX W
Jlyne.

OOBbsicHeHNE W3MEHEHUS IJI0T-
HOCTH aTtMoc(hepbl ¢ BBICOTOM
¥ 3aBUCUMOCTH aTMOC(EPHOTO
JaBIICHUSI OT BBICOTHI.
Pemienue 3amau Ha pacué€r ar-
Moc(hepHOTo J1aBJICHUS.
W3yuenmne ycrpoiictBa Oapo-
MeTpa-aHepouia

JleicTBUE KUAKOCTU U
rasa Ha OTPY>KEHHOE B
HUX TeJI0. BeITaIkKMBa-
o1mas (apXuMea0Ba)

cuia. 3akoH Apxumesa.

[InaBanue ten. Bo3ay-
XOIIJIaBaHUE

DKCriepuMEHTAILHOE  O0HApY-
KEHHE NEHCTBUS >KUIKOCTH U
rasa Ha MOIpyKEHHOE B HUX
TeJNo.

Omnpenenenre  BBITAJIKUBAlO-
el CHUJbl, JEUCTBYIOLIEH Ha
TEJIO, IOIPYKEHHOE B KUMI-
KOCTb.

[IpoBenenne wu oOCyXIeHHUE
OTBITOB,  JEMOHCTPUPYIOIIUX
3aBUCHMOCTh BBITAJKUBAOIIICH
CHUJIBbI, ICHUCTBYIOIIEH Ha TEJIO B
KHUJIKOCTH, OT 00BEMa morpy-
KEHHOU B JKUJIKOCTh YaCTH Te-
J1a ¥ OT IJIOTHOCTHU KUJAKOCTH.
[IpoBepka HE3aBUCUMOCTU BBI-
TAJIKUBAIOMIEH  CHIBI, JIeH-
CTBYIOIIEH Ha TEJO B KHJIKO-
CTH, OT MacChl TeJa.
HccnenoBanue  3aBUCUMOCTH
Beca Tela B BOAE OT 00BEMa
MOTPYXEHHOW B JKUIKOCTh Ya-
CTH TeJa.

Pemenne 3amau Ha mpUMeHe-
HUE 3aK0OHa ApXHUMeJa U ycio-
BUS IIJIaBaHUS TETl.
KonctpynpoBanue apeomerpa
WM KOHCTPYUPOBAHUE JOJKU
U OlpenelieHne €€ rpy30Moab-
€MHOCTH

4,5,8

Mexannueckasi padora.
MountHocTh

DKCIepUMEHTAIBHOE ~ OIpeie-
JIeHUEe MEeXaHW4YeCcKoW paboThl
CHJIBl TSXKECTU IIPpU MaJCHHUU
TeNa U CUJIbl TPEHHUs NPU paB-

5,7,8




Pa3nen

COB

TeMbl

COB

OCHOBHBIE BUJIBI JIEATEIHLHO-
CTH o0y4aromuxcs (Ha ypoBHE
YHHUBEPCAITBHBIX YUCOHBIX JCH-

CTBUI)

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHOMN
NesITENLHO-
CTH

HOMEPHOM TEPEMEICHUH Teja
[0 TOPU3OHTAJIBHOM TOBEPX-
HOCTH.

Pacuér mommHuocTH, pa3BuBae-
MOU TIpU NOABEME MO JIECTHH-
e.

Pemenue 3amau Ha pacyér me-
XaHUYECKON paboThl U MOIIHO-
CTH

[IpocTeie MeXaHU3MBI:
peIyar, 6JI0K, HAKJIOH-
Has TIOCKOCTh. [IpaBu-
JI0 paBHOBECHS phlUara.
[Ipumenenue mpasuia
paBHOBECHSI phluara K
610Ky. «30510TOE TIpa-
BWI0» Mexanuku. KIT/]
MPOCTHIX MEXaHU3MOB.
[IpocTeie MexaHU3MBI B
OBITY M TEXHHUKE

OmnpeneneHve BBIMTPHIIIA B
CHJIE TIPOCTBIX MEXaHU3MOB Ha
MpUMepe pbluara, MoABUKHOTO
A HEMNOJBHM)XKHOTO  OJIOKOB,
HAKJIOHHOM TJIOCKOCTH.
UccnenoBanue ycnoBusi pa.-
HOBECHS pbluara.
OOHnapyxeHue CBOHCTB TIpO-
CTBIX MEXaHU3MOB B pa3iHy-
HBIX MHCTPYMEHTAX M TPHUCIIO-
COOJICHUSIX, HCHOJB3YEMBIX B
OBITY W TEXHUKE, a TaKXKe B
KHUBBIX OpraHU3Max.
DKClepUMEHTAIbHOE  JI0Ka3a-
TEJIBCTBO paBEHCTBA pabOT Mpu
NPUMEHEHUH TPOCTBIX MeXa-
HU3MOB.

Omnpenenenue KIIJ| nHakmon-
HOM TUIOCKOCTH.

Mexanuyeckas 3Hep-
rusi. Kunernueckas u
MOTCHIMAJIbHAsA SHEP-
rus. [IpeBpaiienue oa-
HOTI'0O BUJa MEXaHHNYC-

CKOM 2HEPTrUM B APYToil.

3aKOH COXpaHEHUS
JHEPTUH B MEXaHUKE

DKCIepUMEHTAILHOE ~ OIpejie-
JIEHUEe W3MEHEHUsI KHHETHYe-
CKOW M TMOTEHLHAJIbHON 3HEp-
TUU TeJla IPHU €ro CKaTbIBAHUHU
10 HAKJIOHHOW INIOCKOCTH.
@opMynHpOBaHHE HAa OCHOBE
HCCIIEIOBaHMs 3aKOHAa COXpa-
HEHHUSI MEXaHUYECKOU SHEPTUH.
OOcyxaeHrue TpaHHIl TpUMe-
HHUMOCTH 3aKOHAa COXPAHEHMS
SHEpPTrHUH.

Pemenne 3agau ¢ ucnosp3oBa-
HUEM  3aKOHa  COXpPaHEHUs
SHEPTUU

00600-
1Iaro1Iee
IOBTOpE-
HUE

IToBTOpeHune

[TpuMeHsITh 3aKOHBI (U3UKHT
U1 OOBACHEHUS SBICHUM
MPUPO/IBI, periaTh 3a1a4u

1,2,5




OCHOBHBIE

Ko Ko
OcHoBHbIE BUBI ACITEILHO- | HampasJe-
Pasnen J;(; TeMor E(_) cTH oOyuarommxcs (Ha YPOBHE | HHS BOCIIH-
a- qa. | YHHBEPCATBHBIX 3vn166H1’1x neil- | TaTenbHON
OB OB CTBHI) eITeabHO-
CTH
Hroro 68
8 kiacc
OcHoBHbIE
Ko
Kou- HampasJie-
BO T | OcHoBHBIE BH/IBI EATENbHO- | HUA BOCITH-
Paznen Tembl BO .
ya- CTH 00yYaronmxcs TaTeNbHON
COB e JIeATeNbHO-
COB
CTH
Temo- 23 | OcHOBHBIE TOJOKEHUS 3 | Habmonenue u uHTEpIIpeTa- 2,4,5,7,8
BbIE SIB- MOJIEKYJISIPHO- 1S OTIBITOB, CBUJIETENHCTBY-
JIeHUs KHHETHUYECKOU TEOpUH IOLUX 00 aTOMHO-
(MKT) cTpoenus Be- MOJIEKYJIIPHOM CTPOEHUHM Be-
mectsa. Macca u pas- IIECTBA: OIBITHI C PACTBOPEHU-
MepbI aTOMOB M MOJIe- €M pa3NIUYHbIX BEIIECTB B BO-
KyJ1. OnBITHI, TOATBEP- ne.
JKJIAI0IIe OCHOBHBIE Pemenwue 3anay no oueHuBa-
MIOJIO’KEHUS MOJIEKY- HUIO KOJIMYECTBA aTOMOB WJIN
JSIPHO-KUHETHYECKON MOJIEKYJ B €TUHUIE 00bEMa
TEOpUH. BELIECTBA.
Monenu TBEpAOTO, AHanu3 TeKcTa IpeBHUX aTo-
AKHUJKOTO U razoodpas- MUCTOB (Hampumep, pparMeH-
HOT'O COCTOSIHMH Bellle- Ta mosmsl JIykpeuus «O npu-
ctBa. Kpucramnuueckue poJie Belleii») C U3T0KEHHEM
u amopdHBIE Tena. 000CHOBaHU aTOMHOI TUTO-
OObsicHeHHE CBOMCTB T€3bI (CMBICJIIOBOE UTCHHE).
ra3oB, JKUIKOCTEH 1 Onenka yoeAuTeTbHOCTH ITHX
TBEP/BIX TEJT HAa OCHOBE 000CHOBaHUH.
MOJIOKEHUN MOJIEKY- OO6mbsacHeHrne OpOYHOBCKOTO
JSIPHO-KUHETUYECKOU JBYOKEHUS, SBICHUS TUPPy3un
Teopuu. CMauMBaHue U U pa3Inyuil MeXIy HUMU Ha
KaMWUISPHBIC SBICHHUS. OCHOBE TOJIOKEHUH MOJIEKY-
TemoBoe paciupeHue JSPHO-KUHETUYECKOU TEOPUH
U CKaTHE CTPOEHMSI BEILIECTBA.
OObscHEeHrE OCHOBHBIX pa3Jiv-
YU B CTPOCHUHU Ia30B, KUIKO-
CTeH U TBEPMBIX TEN C UCTIOIb-
30BaHUEM IOJIOXKEHUHN MOJIE-
KYJISIPHO-KUHETHYECKOH Teo-
pHUU CTPOCHHMSI BEIIECTBA.
Temneparypa. CBs3b 20 | OGocHOBaHUWE TIPABUI U3MEpE-

TEMIIepaTyphl CO CKO-
POCTBIO TEIJIOBOTO
JOBUXXCHUS YaCTHUILI.
BHyTpeHHSIs SHEPIHSL.
CrrocoOBI U3MEHEHUS

HUSI TEMIIEPATYPBHI.
CpaBHEHHE pa3IMYHbIX CIIOCO-
00B M3MEpEeHHs U IIKaJl TeM-
neparypel.

Habnronenue u 00bsicHeHnE




Pa3nen

Kon-
BO

COB

Temel

COB

OcHoBHBIE BUBI JCATCIIBHO-
CTH O6y‘IaIOH_II/IXC$I

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHON
NesITENLHO-
CTH

BHYTPEHHEHN HEPIUU:
Teruioneperaya u co-
BepiIeHne paboTsl. Bu-
JTbI TEIUIONEPEIaun:
TETJIONPOBOIHOCTbD,
KOHBEKIIUS, U3ITyYeHHE.
KonnuecTBo TEMIOTHI.
VY nenbHas Temoém-
KOCTb BelecTsa. Ter-
J00OOMEH U TETJIOBOE
paBHOBecHE. YpaBHe-
HUE TeIJI0BOro OanaH-
ca. [maBnenue u
OTBEpJICBaHUE KPHU-
CTAJNIMYECKHUX Be-
HIeCTB. Y AenbHAas Tell-
nota niasienus. [lapo-
o0Opa3oBaHHe U KOH-
nencanus. Ucnapenue.
Kunenune. Y nennHas
TEIUI0Ta Mapooopazo-
BaHUs. 3aBUCHMOCTb
TEeMIIepaTyphbl KUTICHUS
0T aTMOc(epHOro J1aB-
JICHUSI.

BnaxxnocTs Bo3ayxa.
DHeprus TOIUINBA.

VY aenbHas TemioTa cro-
paHus.

[TpunIUTBL pabOTHI
TEIUIOBBIX JBUTATENEH
KII/I TerutoBoro nBura-
Tens. TernoBble qBUTa-
TEJIU U 3alUTa OKpY-
JKarolIen cpebl.

3aKOH COXpaHEHMsI U
MpeBpaIeHHs] SHEPTUU
B TEILJIOBBIX IMPOIIECCaX.

Jlabopamophvie pabo-
mol
1. Onpenenenue

KOJIMYECTBA TETUIOTHI
IIPU CMEIIMBAHUU BOJBI
pa3HOU TeMIlepaTyphl.
2. Onpenenenue
YAEIBHON TEIIOEMKO-

OTIBITOB, IEMOHCTPHPYIOTIIHX
M3MEHEHUEe BHYTPEHHEH sHep-
TUU TeJa B pe3ysbTaTe TeIio-
nepenayu U paboThl BHEIIHUX
CHIL.

HaOmronenue u o0ObsicHEHNE
OTIBITOB, OOCYKICHNE TIPAKTH-
YEeCKUX CUTYallUl, AeMOHCTPHU-
PYIOIIUX pa3InIHBIC BUJIBI
TerIonepe1ayn: TerIonpo-
BOJHOCTh, KOHBEKITHIO, U3ITy-
YeHHe.

Uccnenosanue sBieHus Ten-
J000MeHa MPH CMEUTUBAHUU
XOJIOAHOU U ropsiuei BOABI.
Habmtonenue ycraHoBneHus
TEIJIOBOTO PABHOBECHS MEXK]TY
ropsiueil ¥ X0JIOJHOM BOJOM.
Omnpenenenue (M3MEpEHUE)
KOJIMYECTBA TEIIOTHI, IMOTY-
YEHHOT'O BOJIOH PU TETUI000-
MEHE C HarpeThIM MeTaJInye-
CKUM IWJTHH]IPOM.
Omnpenenenue (M3MEpEHUE)
YACIBbHOU TEIJIOEMKOCTH Be-
IecTBa.

Pemenue 3ama4, CBSI3aHHBIX C
BBIUHCIICHHEM KOJMYECTBa
TEIUIOTHI U TETUIOEMKOCTH TIPU
TerI000MeHe.

AHanu3 cUTyalui nmpakTuye-
CKOT'0 UCTIOJIb30BAHUS TETLIO-
BBIX CBOMCTB BEIIECTB U MaTe-
pHUAJIOB, HAIPUMED, B TEISIX
SHEProcOepeKEHUS: TETIO0-
W30JISIIHS, dHEprocOeperar-
1€ KPBIIIU, TEPMOAKKYMYJIsi-
TOPBI U T. 1.

HaOmronenue sBieHuii ucma-
pPEHUS ¥ KOHJICHCAIIHH.
Hccnenosanue npoiecca uc-
MapEeHUSI PA3TUIHBIX KHJIKO-
creit. OObsICHEHUE SBJICHUI
UCTIApEHUS U KOHJICHCAIIMU Ha
OCHOBE aTOMHO- MOJIEKYJISIP-
Horo yueHus. HaGmonenue u




OCHOBHBIE

Ko
Kou- I HampasJie-
BO OCHOBHBIC BUJIBI ACSATEIBHO- | HUS BOCITH-
Pa3nen Temel BO "
qa- wa CTH 00yJaroITuXCs TaTeNbHOMN
COB NesATeIIbHO-
COB
CTH
CTH TBEPJOTO Tea. 00BsICHEHHE TIpoIIecca KUTIe-
3. Omnpenenenne HHS, B TOM YHUCJIC 3aBUCHMOCTH
OTHOCHUTEIILHOU BJIaXK- TEeMIIepaTypbl KUTIEHUS OT
HOCTH BO3/TyXa. JIaBIICHMUSI.
Ornpenenenue (U3MepeHHE
Temwvl npoexmos pel (u P )
OTHOCHUTEILHOU BIIAXKHOCTH
«TenmnoemMkocTh Be-
BO3/yXa.
mectB, uin Kak cBa- AYX
. . Hab6mronenue mporecca miaB-
PUTH SUII0 B OyMa)KHOH
JIEHUS KPUCTAJUTUYECKOTO Be-
Kacrproie», «Hecropa-
IIECTBA, HAIIPUMED, JIbJA.
eMast OymMakka, UiIu
Harpesanue B orse CpaBHEHHE NPOIIECCOB IIAB-
. JIEHUS KPUCTATMYECKUX TEIl U
METHOM TIPOBOJIOKH,
. N pa3MsTyeHus NPy HarpeBaHUU
00MOTaHHOH OyMaKHOH
. aMOp(HBIX Tel.
MTOJI0CKOIY, «TernoBnie
Omnpenenenue (M3MEpEHUE)
aBurarenu, niu Mccie- .
YACIBHOU TETIOTHI TIJIaBICHUS
JIOBaHWE TIPUHITUTIA
N N JIbJ1a.
JIEUCTBUS TETUIOBOM A .
OObsICHEHUE SBICHUM I1JIaBIIC-
MaIlTuHbI Ha IPUMEpe
HUS U KPUCTAJTU3AIMK Ha OC-
OTBITA C aHUJIMHOM U
. HOBE aTOMHO-MOJIEKYJISIPHOTO
BOJION B CTaKaHe»,
YUEHHUS.
«Bunsl Tertonepenayn
Pemenue 3agay, cBA3aHHBIX C
B OBITY U TEXHHUKE
BBIUHCIICHHEM KOJINUeCTBa
(aBmamuu, KocMoce,
TETUTOTHI B MPOIIEccax TeIIo-
METUITAHE)»
nepeaaydu Mpu MIaBIeHUN U
KPUCTAJUTU3AIMH, UCTTAPEHUN 1
KOH/ICHCAITHUH.
AHanu3 cUTyalui nmpakTuye-
CKOT'O IPUMEHEHHUSI SIBJICHUI
TIJIABJICHUS U KPUCTAJUTU3AINH,
HarpuMep, MOJy4eHHUE CBEPX-
YUCTBIX MaTE€PUAJIOB, COJIEBast
rpenka u Jip.
AHanu3 paboTsl U 00bSICHEHNE
MIPUHITUTIA JCHCTBUS TETIJIOBO-
ro aBurateis. Berancnenue
KOJIMYECTBA TEIIJIOTHI, BBIJIE-
JISFOIIETOCS TIPU CTOPAHUU
pPa3IMYHBIX BHJIOB TOTUIMBA, U
KII/ nBurarens.
OO0cy)aeHne dKOJTOTHIECKUX
MOCJICACTBUN UCTIOIL30BAHUS
JIBUTATENICH BHYTPEHHETO Cro-
paHus, TEIJIOBBIX U TUJIPO-
AJIEKTPOCTAHITUI
D7ek- 44 | DnexkTpuyUecKue sBIe- 28 | OOBACHATH: B3aNMOJCHCTBHE 4,5,6,7,8




OCHOBHBIE

Ko
Kou- I HampasJie-
BO OCHOBHBIC BUBI JCATCILHO- | HHS BOCIIH-
Pa3nen Temel BO "
Ya- wa CTH 00yJaroITuXCs TaTeIbHON
COB NEeATEIbHO-
COB
CTH
TpoMar- HUS 3apsOKCHHBIX TEJT U CYIECTBO-
HUTHBIE OnekTpu3anus Tei. J[Ba BaHHE JIBYX POJOB dJIEKTpHUUC-
SIBJICHUSI po/a SAEKTPUUECKUX CKHX 3aps10B; onbIT Mohde—

3apsaa0B. Bzanmoeii-
CTBUE OJJHOMMEHHO H
pPa3HOMMEHHO 3apsi-
JKEHHBIX TeJl. 3aKOH
Kynona. YcrpoiictBo
anektpockona. ITons-
TUsL 00 AIIEKTPUIECKOM
nosie. [lone kak ocoObIi
BUJ Matepuu. [enu-
MOCTB JIEKTPHUUECKOTO
3apsaa. DIEeKTPOH —
YacTHIIA C HANMEHb-
[IUM 3JIEKTPUYECKUM
3apsaom. Eqununna
ANEKTPUUYECKOTO 3apsi-
na. Ctpoenue aroma.
CtpoeHnue sipa aToma.
Heiitponsl. IIpoTOHBL.
Monenu aToMOB BOJIO-
pona, renus, JIUTHUS.
Nonsl.

OObsicHeHHE Ha OCHOBE
3HaHWUH O CTPOCHUU
aToma dJIEKTpU3aIuu
TeJ MPHU COMPUKOCHO-
BEHUH, TIepejaue 4acTu
AJIEKTPUUECKOTO 3apsia
OT OJIHOTO Tela K Jpy-
romy. 3aKOH COXpaHe-
HUS DJIEKTPUIECKOTO
3apsga. Jlenenue Be-
HIECTB IO CIIOCOOHOCTH
MIPOBOJIMTH AJIEKTpUYE-
CKHI TOK Ha MPOBOTHU-
KH, TIOJTYTIPOBOTHUKH U
TUDIIEKTPUKU. Xapak-
TepHAast 0COOEHHOCTh
MOJTYTIPOBOTHUKOB.
DIIEKTPUUECKHUH TOK.
VYcnoBus cyiiecTBoBa-
HUS DJIEKTPUIECKOTO
TOKa. VICTOUHHKH dJeK-
TPUYECKOTO TOKA.

MukeHa; dJIeKTPU3aIIIo
TEJ IIPU CONTPUKOCHOBEHUU;
00pa3oBaHKE MOJOKUTEITHHBIX
Y OTPUIIATEIIbHBIX HOHOB;
YCTPOWCTBO CYXOTO TaJIbBaHHU-
YECKOT0 AJIEMEHTA; 0COOEHHO-
CTH DJICKTPHYECKOTO TOKA B
MeTaJulax, Ha3HAUYE€HHUE UCTOY-
HHKa TOKa B DJICKTPUUECKOU
LIETH; TeTJIOBOE, XUMUUYECKOE
Y MarHUTHOE JICHCTBHS TOKA;
CYILIECTBOBaHUE MIPOBOIHUKOB,
MTOJTYITPOBOJTHUKOB M JIUDJIEK-
TPUKOB Ha OCHOBE 3HAHUI
CTPOCHHUSI aTOMa; 3aBUCUMOCTh
WHTEHCUBHOCTH dJIEKTpUYE-
CKOT'O TOKa OT 3apsija u Bpe-
MEHHU; PUYUHY BOSHUKHOBE-
HUS CONPOTUBIICHHUSI; HATpEBa-
HUE MTPOBOIHUKOB C TOKOM C
TTO3HIIMH MOJIEKYIISIPHOTO
CTPOCHHS BEIIECTBA; CIIOCOOBI
YBEITUYCHUS U YMCHBIIICHUS
€MKOCTH KOHJIEHCATOPa;
Ha3HAYCHHE UCTOYHUKOB JJICK-
TPUYECKOTO TOKA U KOHJIEHCa-
TOPOB

B TEXHUKE,

aHaJIM3UPOBATh TAOJIUYHbBIS
JTaHHBIC W TpadUKH; TIPUIHUHBI
KOPOTKOTO 3aMbIKaHUSI;
MIPOBOJIUTH UCCIIEAOBATEIb-
CKHMU DKCIEPUMEHT I10 B3au-
MOJICHCTBUIO 3apsKEHHBIX TE;
oOHapyKUBaTh HAIJIEKTPHU30-
BaHHBIC TeJa, dJIEKTPUUIECKOE
ToJie;

MTOJIH30BaTHCS AJIEKTPOCKOTIOM,
aMIIEPMETPOM, BOJIbTMETPOM,
peocTaTom;

ONpeEensTh U3BMEHEHUE CHIIBI,
JEUCTBYIOIIEH Ha 3apsyKEHHOE
TEJIO NMPHU YIAJCHUU U TIPH-




Pa3nen

Kon-
BO

COB

Temel

COB

OcHoBHBIE BUBI JCATCIIBHO-
CTH O6y‘IaIOH_II/IXC$I

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHON
NesITENLHO-
CTH

DneKkTpuyeckas ernb u
€€ COCTaBHBIC YACTH.
VYcnoBHbIe 0003HaYe-
HUSl, IPUMEHSIEMbIE Ha
CcXeMax dJEKTPUYECKUX
ueneit. [Tpupona snek-
TPUYECKOTO TOKA B M€-
tamax. CKopocThb pac-
MIPOCTPAHEHUS DIIEK-
TPUUYECKOTO TOKA B
MpOBOAHUKE. JlerCTBUS
ANEKTPUYECKOTO TOKA.
[IpeBpamenue seprun
IIEKTPUUYECKOTO TOKA B
JIpyTUe BUJbI SHEPTUU.
Hanpasnenue snextpu-
YECKOT0 TOKa.

Cuna Toka. UHTEHCHB-
HOCTb JIEKTPUUECKOTO
toka. ®opmyna s
OTpeJIeTICHUs CUJIIBI TO-
ka. EnMHULIBI cuitel TO-
ka. HazHaueHue am-
nepmerpa. Bximrouenue
amIiepMeTpa B IIEIb.
Omnpenenenue 1eHbl
JIETICHUS €0 IIKAJIBI.
DIIEKTPUYECKOE
HaIpsHKEHUE, SAMHUIA
HanpspkeHud. opmyna
JUTS OTIPEICIICHUS
HanpsokeHus. M3mepe-
HUE HANPSHKEHUS BOJIb-
TMETpOM. BxirtoueHnue
BOJIbTMETpA B LIETIb.
Ornpezenienne 1eHbl
JIEJICHUS €0 MIKAbI.
DIIEKTPUUECKOE COMPO-
TUBJICHHE. 3aBUCH-
MOCTb CHJIBI TOKA OT
HaANPSDKEHUS TIPU T10-
CTOSTHHOM COIIPOTHBJIE-
Huu. [Ipupona snek-
TPUYECKOTO COTIPOTHUB-
JeHusl. 3aBUCUMOCTh
CHJIBI TOKA OT COIIPO-

OJIMKEHHH €T0 K 3apsHKEHHOMY
Tey; eHY JeJIeHUS IKaIbl
amMIepMeTpa, BOJIBTMETPA,
JI0Ka3bIBaTh CYIIECTBOBAHUE
YaCTHII, UMEIONNX HAUMEHbB-
TN SJIEKTPUYECKUM 3apsil;
YCTaHABIIMBATH MIepepacmpeie-
JIEHUE 3aps/ia Ipu epexoie
€ro C HadJIEKTPU30BAHHOTO Te-
J1a Ha HEHARJIEKTPU30BaHHOE
MIPU CONTPUKOCHOBEHUH; 3aBHU-
CUMOCTb CHJIBI TOKA OT HaIpsi-
KEHUS ¥ CONIPOTHBIICHUS TTPO-
BOJHHKA, paOOTHI AJIEKTpUYe-
CKOTO TOKa OT HAIIPSKCHHSI,
CHJIBI TOKA U BPEMEHH, HaTIpsi-
KEHHS OT pabOTHI TOKA U CHIIBI
TOKa;

MIPUBOJIUTH TIPUMEPHI: TIPUMeE-
HEHUS IPOBOIHUKOB, TIOJTY-
MTPOBOJHUKOB M TUDJIEKTPUKOB
B TEXHHKE, MPAKTUYECKOTO
MIPUMEHEHHUS TTOJTYTIPOBOTHU-
KOBOTO IM0/Ia; UICTOYHUKOB
INMEKTPUYECKOTO TOKA; XHMH-
YEeCKOT0 U TEIIOBOTO JIeH-
CTBUSI DJIEKTPUIECKOTO TOKA U
WX UCTIOJIb30BAHUS B TEXHUKE;
MPUMEHEHHUSI TTOCJICIOBATEIh-
HOTO | MapaJijIeIbHOTO COeIH-
HEHUS IPOBOIHUKOB;
000011aTh U JIeN1aTh BBIBOJIBI O
croco0ax >MeKTPU3aIUH TET;
3aBHCHMOCTH CHJIBI TOKA U CO-
MPOTUBIIEHUS MPOBOIHUKOB;
3HAYEHUU CHJIBI TOKA, HAIPSI-
KEHHS U COMPOTHUBIICHUS TTPU
MOCIIEI0BATEIHFHOM U TIapal-
JIEIIBHOM COEMHEHHUH TPOBO/I-
HUKOB; 0 pad0Te U MOITHOCTH
ANEKTPUUYECKON TaMIIOYKH;
pPacCUUTHIBATH: CHITY TOKA,
HaMpsKeHUe, IIEKTPHUECKOoe
COIIPOTHUBIICHUE; CHITY TOKA,
HaMpsKEHUE U COMTPOTUBIICHHE
IIPY MTOCJICIOBATEIILHOM U T1a-




Pa3nen

Kon-
BO

COB

Temel

COB

OcHoBHBIE BUBI JCATCIIBHO-
CTH O6y‘IaIOH_II/IXC$I

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHON
NesITENLHO-
CTH

TUBJICHUS TP TIOCTO-
SIHHOM HAarpsHKEHHUH.
3akoH OMa a5 yyacT-
ka nenu. CooTHOIIEHHE
MEX]Ty COITPOTUBIICHH-
€M MPOBOJIHUKA, €r0
JUTMHOM U TUTOIIAJbIO
MOTIEPEYHOT0 CEUCHUS.
VY nenpHOE CONPOTHUB-
JIeHHE MPOBOTHUKA.
[IpuHun nercTBus u
Ha3Ha4YeHHe peocTarTa.
[Tonknrouenue peocra-
Ta B IETb.
[TocnenoBarensHOE CO-
€IMHEeHHE TTPOBOIHHU-
koB. ConpoTHBIIEHNE
MocIe0BaTeIbHO CO-
€IMHCHHBIX MTPOBOIHHU-
koB. Cuiia Toka u
HaANPSDKEHUE B IICTIH
IIPU MOCJIEIOBATETFHOM
coequHenuu. Ilapan-
JIeNbHOE COeIMHEHNE
poBOoAHMKOB. Colpo-
TUBJICHUE JIBYX Mapa-
JIEIbHO COEMHECHHBIX
npoBoAHKUKOB. Cuila
TOKa ¥ HAMPSKCHHE B
[ENH MPY Tapajuiesh-
HOM COE/IMHEHUH.
Pabota anexTpudecko-
ro Toka. ®opmyna asns
pacyeTa pabOThI TOKA.
Enunuiibr paboTel TOKa.
MOoIIHOCTH 3JIEKTpUYE-
ckoro Toka. @opmyna
JUIs pacyeTa MOILIHOCTU
toka. Gopmyna s
BBIYUCIICHUS pabOTHI
AIEKTPUUYECKOTO TOKA
4yepe3 MOIIHOCTh U
Bpems. Equnauist pado-
ThI TOKa, UCTIOJIb3Yye-
MbI€ Ha TpakTuke. Pac-
YeT CTOUMOCTH M3pac-

pajIeTbHOM COEIMHEHHUH TPO-
BOJHHMKOB; pabOTy U MOIII-
HOCTB JJIEKTPUUECKOTO TOKA;
KOJMYECTBO TEIJIOTHI, BBIIETIS-
€MO€ MPOBOJAHUKOM C TOKOM
no 3akony Jbxoyns—Jlenna;
AIEKTPOEMKOCTh KOHAEHCATO-
pa; paboTy, KOTOPYIO COBEp-
IIAET JIEKTPUUECKOE TT0JIe
KOHJICHCATOPa, YHEPTHIO KOH-
JIEHCATOPa;

BBIpaXKaTh CUITy TOKa, HAMps-
KEHUE B PA3TUYHBIX €AUHU-
11aX; €IUHUILY MOIIIHOCTH Ye-
pe3 eIMHUILIBI HATIPSIKEHUS U
CHJIBI TOKa; paboTy Toka B BT -
q; KBT - 4;

CTPOUTH rpapuK 3aBUCUMOCTH
CUJIBI TOKA OT HANPSHKCHHUS;
KJ1acCU(UIIUPOBATH UCTOYHUKHU
AJIEKTPUYECKOTO TOKA; JIeH-
CTBUS DJIEKTPUUYECKOTO TOKA;
ANEKTPUUYECKUE TIPUOOPHI 1O
noTpedseMoil UMH MOIIIHO-
CTH; JJaMIIOYKH, IPUMEHSIEMbIC
Ha TPaKTHKE;

pasiuyaTh 3aMKHYTYIO U pa3o-
MKHYTYIO 3JIEKTpHUECKUE Iie-
TW; JTAMITBI TI0 IPUHIIUITY JIeH-
CTBUS, UCTIOIB3YEMBIE JIJIS
OCBEILEHUS, MPEIOXPAHUTEIH
B COBPEMEHHBIX MPUOOpaXx;
UCCIIEIOBATh 3aBUCUMOCTD CO-
MIPOTHUBJICHUS TTPOBOTHUKA OT
€ro JJIUHBI, TUIOIIA U ToTe-
PEYHOTr0 CEUEHUs U MaTepuasa
MIPOBOIHHKA;

YEPTUTH CXEMBI JJIEKTPHUUE-
CKOH IIETH;

COOHMpaTh IITEKTPUIECKYIO
LeMb;

M3MEPSITH CHITY TOKA Ha pas-
JUYHBIX yYacTKax IIeTH;
aHATM3UPOBATH PE3YJIbTATHI
OTIBITOB U TpaduK;
M0JIb30BATHCS AMIIEPMETPOM,




Pa3nen

Kon-
BO

COB

Temel

COB

OcHoBHBIE BUBI JCATCIIBHO-
CTH O6y‘IaIOH_II/IXC$I

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHON
NesITENLHO-
CTH

XOJOBaHHOMW AJIEKTPO-
sHepruu. Gopmyna s
pacyeTa KOJIMYeCTBa
TEIUIOTHI, BBIIETISIEMOTO
MIPOBOHUKOM IIPU
MPOTEKaHUU TI0 HEMY
AIEKTPUUECKOTO TOKA.
3akoH J[xoyis —
Jlenua. Kongencarop.
DNEKTPOEMKOCTh KOH-
neHcaropa. Pabora
ANEKTPUYECKOTO MO
KOHJIeHcaTopa. Enunu-
11a DJIEKTPOEMKOCTH
KOHJIeHcaTopa. Pa3-
JIMYHbIE BUJIBI JIaMTI,
UCIIOJIb3YEMBIE B OCBE-
HIEHUU. Y CTPOUCTBO
JIaMIIbl HAaKaJIUBaHMUSL.
TenmoBoe nelcTBue
TOKa. DJIEKTPUUECKHE
HarpeBaTelIbHbIE MPU-
Oopsl. [Ipuunnb! nepe-
TPY3KH B LIETIH U KO-
POTKOTO 3aMbIKaHUSI.
[Tpenoxpanurenu.

Jlabopamopnwie pabo-
mol

4. CoOopxa aex-
TPUYECKOHN LIENHU U U3-
MEpEeHHEe CUIIBI TOKA B
€€ pa3IMYHbIX y4acT-
Kax.

5. N3mepenue
HaANpPsDKEHUS Ha pas3-
JMYHBIX y4acTKax
AIEKTPUYECKOM LIETIH.
6. N3mepenue cu-
JIBI TOKA U €T0 PeryJiu-
pOBaHHE PEOCTATOM.

7. N3mepenue co-
IPOTUBJIEHUSI TPOBOI-
HUKa MTPU TOMOIII aM-
nepMeTpa U BOJIbTMET-

pa.
8. N3mepenue

BOJILTMETPOM; PEOCTATOM JIJIS
pEryJIUpOBaHMS CHIIBI TOKA B
LIETIH;

HU3MEPSITH COMPOTUBJICHUE
MIPOBOJIHHMKA TIPH ITOMOIIH aM-
repMeTpa U BOJBTMETPA;
MOIIHOCTH U PaboTy TOKa B
JIlaMIIe, UCIIOJIb3YS aMIIepMETD,
BOJILTMET], YacChl,
MPEACTABIATH PE3YJIbTATHI U3-
MEpEeHUH B BHJI€ TAOJIHII;
0000111aTh U JIe71aTh BEIBOJIBI O
3aBHCUMOCTH CHJIBI TOKA U CO-
MIPOTHBJICHUS TTPOBOTHUKOB;
paboTaTh B rpyIIe;
BBICTYNATh C JIOKJIAJIOM HIIH
CIIyIIaTh JOKJIAJIbI, IIOJTOTOB-
JIEHHBIE C HCIIOIL30BaHUEM
npe3eHranuu: «Mcropus pas-
BHUTHS DJICKTPUUECKOTO OCBE-
meHus», «Mcnoabp3oBaHue
TETJIOBOTO JICHUCTBUS AJICKTPH-
YECKOro TOKA B yCTPOKCTBE
TETUTUIl U HHKYOaTopoBy, «Mc-
TOPHS CO3JaHUs KOHICHCATO-
pa», «[IpumeHeHne akKyMyJis-
TOPOB»; U3TOTOBUTH JICH ICH-
CKYIO OaHKY
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HarpasJie-
HHS BOCHH-
TaTeILHON
NesITENLHO-
CTH

MOIIIHOCTH U pabOThI
TOKa B JIEKTPHUUECKON
JaMmIe.

Temwvl npoexmos
«ITouemy oHO Bce
3JIEKTPU3YETCS, WIH
HccnenoBanue sBiIeHUN
3JIEKTPU3ALNH TEI,
«OIEKTpUYECKOE T10JIE
KOHJIEHCATOpa, WU
Konnencarop u mapuk
OT HACTOJIBHOT'O TEHHU-
ca B POCTPAHCTBE
MEXAY MJIAaCTUHAMHU
KOHJeHcaTopay, «3-
TOTOBJIEHUE KOHJIEHCA-
TOpay», «DNEeKTpuye-
ckuit Betep», «CBeTs-
muecs cioBay, «l anb-
BAaHUYECKHUU 3JIEMEHT,
«CTpoeHue aroma, Uiau
OmneiT Pezepdopaan

DNeKTpOMarHuTHhIE
SIBJICHUS

MarsuTtHoOe II0JIE.
YcranoBneHue CBI3H
MEXIY IEKTPUUECKUM
TOKOM U MarHUTHBIM
TIOJICM.

OmnbiT OpcTena. Mar-
HUTHOE T0JIE€ IPSIMOTO
TOoKa. MaruuTHbIE JTH-
HHH MarHUTHOTO ITOJIS.
MarsauTHOE TI0JIe Ka-
TyLKH ¢ TokoM. Crio-
CcOoOBI U3MEHEHMS Mar-
HUTHOTO JIEUCTBUS Ka-
TYIIKH C TOKOM. DJIeK-
TPOMarHUThHl U UX MPHU-
MeHenue. McrpiTanue
JIEHCTBHS DJIEKTpOMar-
HuTa. IlocTOAHHEIE
Marautel. B3aumoeii-
cTBUE MaruuToB. O0b-
SICHEHHE MPUYUH OpHU-
€HTAaI1H KEJIE3HBIX

BBISBISATE CBSI3b MEXKY DJICK-
TPUYECKUM TOKOM U MarHuT-
HBIM T10JIEM;

OOBSCHSITH: CBS3b HaIlpaBJIc-
HUSI MarHUTHBIX JIMHUN Mar-
HUTHOTO TOJISl TOKA C HaIpaB-
JICHHEM TOKA B IPOBOJIHUKE;
YCTPOMCTBO 3JIEKTPOMATrHUTA;
BO3HUKHOBEHHE MarHUTHBIX
Oypb, HAMarHUYMBAHUE JKEJle-
3a; B3aUMO/ICHCTBHUE MOJIOCOB
MAarHMTOB; MIPUHIIMI JACHCTBUS
AJIEKTPOJIBUTATENsl U 00JIaCTH
€ro MPUMEHEHHUS;

MPUBOJIUTH TPUMEPHI MarHUT-
HBIX SIBJICHUH, UCIIOJIB30BaHUS
3JIEKTPOMATHUTOB B TEXHUKE U
OBITY;

YCTaHABJIUBATh CBSI3b MEXKIY
CYIIIECTBOBAHUEM DJICKTpHUYE-
CKOT'O TOKa M MarHUTHBIM I10-
JIeM, CXOJICTBO MEKy KaTyIII-
KOM ¢ TOKOM MU MarHUTHOMH
CTPEJIKON;

2,3,5,7




OCHOBHBIE

Ko
Kou- I HampasJie-
BO OCHOBHBIC BHJIBI ICATEIBHO- | HHS BOCIIH-
Pa3nen Temel BO "
4a- a CTH 00yJaroITuXCs TaTeabHOMN
COB JIeSITEIILHO-
COB
CTH
OITMJIOK B MArHAUTHOM 00001I1aTh U JI€JIaTh BHIBOILI O
nojie. MarautHoe 1moJe pacMo0KEHUH MarHUTHBIX
3emutu. CTpPEJIOK BOKPYT MPOBOJAHUKA C
JleficTBEe MarHUTHOTO TOKOM, O B3aUMOJCHCTBUH
MOJIsl Ha TIPOBOIHUK C MAarHuToB;
TOKOM. Y CTPOMCTBO U Ha3bIBaTh CIIOCOOBI YCHUIICHUS
MPUHIUI ACHCTBUSA MarHuTHOTO JCHCTBUS KaTyII-
3JIEKTPOJIBUTATENS T10- KU C TOKOM;
CTOSIHHOT'O TOKa. OIIMCBLIBATH ONEITHI IT0 HaMar-
HUYHBAHUIO BEIIECTB;
Jlabopamophvie pabo- n ’
bl MePeUNCIIATh TPEUMYIIIECTBA
SJICKTPOJBUTATEIICH 10 CpaB-
9. COopka mek- PoA P
HEHUIO C TEIJIOBBEIMU;
TPOMarHuTa U UCIbITa-
. MPUMEHSTh 3HAHUS K PELICHUIO
HHE ero ACHCTBUS.
3aJay;
10.  M3yueHwue 3nek- il .
coOMpaTh INEKTPUICCKUIN JTBU-
TPUUYECKOTO JBUTATEIIS
raTesb MOCTOSHHOTO TOKa (Ha
MTOCTOSIHHOTO TOKa (Ha
MOJICIIN);
MOJICIIH).
OTIPE/ICIISITE OCHOBHBIC JIETAIN
Temwl npoexmos SJICKTPUYECKOTO ABUTATENIA
«ITocTosTHHBIE MarHu- MOCTOSHHOI'O TOKA,
Thl, 1IN Boumeonas pa60TaT], B I'pyIIIIe
OaHkay, «JlelicTBue
MAarHUTHOTO II0JIA 3eM-
JIM Ha MPOBOJIHUK C TO-
KOM (OTIBIT C TIOJIOCKA-
MM METaJUTMYECKOMN
dbosbrn)»
CBeTOBEBIC SIBIICHUS 11 | HaGnronaTh mpsSMOJIMHEHHOE 1,5,6

Hcrounnku cBera.
EctectBenHble U nc-
KYCCTBEHHbBIE UCTOUYHH-
KM cBeTa. TOYeUHBI
MCTOYHHK CBETA U CBE-
ToBOM Jy4. [Ipsimonu-
HEWHOE pacrnpocTpaHe-
HUE CBeTa. 3aKOH Mpsi-
MOJIMHEWHOTO pacIpo-
cTpaneHus ceeta. O6-
pa3oBaHUE TEHH U T10-
ayteHu. ComHeYHOE U
JTYHHOE 3aTMEHHUSI.
SBnenus, Habmro1ae-
MBbI€ MPHU MAJICHUN JTy4da
CBETa Ha IPaHUIly pa3-
nena nByx cpen. Otpa-

pacmpocTpaHeHHUE CBETa, OT-
paXeHue CBeTa, MPeIOMIICHUE
CBETa;

00BSACHITH 0Opa30BaHHUE TCHU
Y TIOJTYTE€HU; BOCTIPUSTHE
M300pakeHUS TJIa30M YeJIOBe-
Ka;

MIPOBOJIUTH UCCIIEAOBATEIb-
CKM SKCIIEPUMEHT I10 OJIY-
YEHUIO TCHU U TTOTYTEHU; 110
W3YYCHHIO 3aBUCUMOCTH yTJia
OTpaXXE€HHUS CBETA OT yIJia ma-
JICHHUS; TIO TIPETIOMJICHUIO CBETa
P TIEPEXOo/Ie Jyda U3 BO3ayXa
B BOJIY;

0000111aTh U J1e7aTh BEIBOJIBI O
pacpoCTpaHEHUU CBETA, OT-
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CTH

KEHHUE CBETa. 3aKOH
oTpaxkeHus cera. O0-
PaTUMOCTh CBETOBBIX
aydeil. [1nockoe 3epka-
no. [Toctpoenue n300-
pakeHus MpeaMeTa B
IUIOCKOM 3€pKaiie.
Muumoe nzobpaxxeHue.
3epKaJbHOE U paccesH-
HOE OTpaXCHHE CBETA.
Orntuueckast IIOTHOCTh
cpensl. fBrneHue npe-
nominenus csera. Co-
OTHONICHHE MEXKY YT-
JIOM TaJICHUS U YTJIOM
npenoMIIeHus. 3aKOH
MIPEJIOMJICHUS CBETA.
[Tokazarens nmpenomie-
HUSA JIBYX Cpel.
Ctpoenue riasa.
OYHKIMH OTACITHHBIX
yacrei riaza. Dopmu-
poBaHHe U300paskeHus
Ha ceTyaTKe riasa.

Jlabopamopnas pabo-
ma
11. 3y4yeHue cBOICTB

I/1306pa)KeHI/I$I B JIMH3aXx.

Temwvl npoexmos
«Pacnpocrpanenue
cBera, wiu Msrorosie-
HHUE KaMephI-00CKYphI»,
«MHUMBIN PEHTTEHOB-
CKMI CHUMOK, HJIH
LlpImneHoK B sitiie»

pPaXXCHUH U TIPETIOMIICHUH CBE-
Ta, 00pa30BaHUM TE€HH U IOJTY-
TEHU;

YCTaHABIIMBATDH CBA3b MEXKIY
nBUKeHHEeM 3emitd, JIyHBI U
ConHila 1 BO3HUKHOBEHHEM
JYHHBIX U COJTHEYHBIX 3aTMe-
HU; MEXIY IBUKEHUEM 3EM-
JIK U €€ HAKJIOHOM CO CMEHOU
BpPEMEH Trojia C UCTOIb30BaHU-
€M PHCYHKa Y4eOHHKA;
HaxoauTh [lonspHyro 3Be31y B
co3pe3uu bonwsmoit Mense-
TTUIIBL;

OTIPEIETISATH TIOJIOKEHUE TIIa-
HET, UCTIONb3YS MOABHKHYIO
KapTy 3BE3HOTO HeOa; KaKas
U3 IBYX JIMH3 C pa3HbIMH (o-
KYCHBIMH PACcCTOSTHUSIMU JIaeT
0oJblliee yBETUYCHHUE;
MPUMEHSITh 3aKOH OTPAXKEHUS
CBeTa NP MOCTPOECHUHU H300-
paXeHHUS B IJIOCKOM 3€pKaJe;
CTPOUTH U300pakeHrEe TOYKU B
IJIOCKOM 3epKajie; n300paxe-
HUS, 1aBaeMble TUH30H (pac-
CEUBAIOIIIEH, cCOOMparoIeil)
st ciyqaeB: F > d; 2F < d,
F < d < 2F; nzobpaxeHue B
dotoanmapare;

paboTaTh ¢ TEKCTOM YYCOHHKA;
pa3nuyaTh JIMH3BI IO BHEIITHE-
MY BHJy, MHUMOE U JI€HCTBU-
TEJNbHOE N300pakeHUs;
MPUMEHSITh 3HAHUSI K PEIICHUIO
3ajad;

U3MepsATh (POKYCHOE pacCcTosI-
HUE ¥ ONTUYECKYIO CHITY JIHH-
3bI;

aHATM3UPOBATH MTOTYICHHBIE
MIPH TIOMOIIH JIMH3BI H300pa-
KESHWSI, IEIaTh BBIBOJIBI, ITPEJI-
CTaBJIATH PE3YJbTAT B BUE
TaOJINIL,

paboTaTh B rpyIie;
BBICTYTIATh C JIOKJIaIaMU WJIH




OCHOBHBIE

Ko
Kou- I HampasJie-
BO OcCHOBHBIE BUIBI IEATEIBHO- | HUS BOCIIH-
Pa3nen Temel BO "
ya- wa CTH O00yYaronmxcs TaTeNbHON
COB NesITeNbHO-
COB
CTH
CJIyIIaTh AOKJIAJIbI, IIOJTOTOB-
JICHHBIE C HCTIOIb30BAaHUEM
npesentanuu: «OUukH, TaabHO-
30pPKOCTh U OJIU30PYKOCTHY,
«CoBpeMeHHbIE ONITUYECKHE
puoOOpHkI: GoToarmapar, MUK-
POCKOTI, TEeJIECKOII, TPUMEHE-
HUE B TEXHUKE, UCTOPHS UX
Pa3BUTHUS»
00600- 1 IToBTOpEHME 1 | ITpuMeHsTh 3HAHUS K pellie- 4,5
H1ao1ee HUIO 337124
MOBTO-
peHue
Nroro 68
9 kiacc
OCHOBHBIE
Ko
Kon I HarnpasJie-
-BO OcHOBHbIE BUIBI ICATEILHO- | HUSI BOCIH-
Paznen TeMbl BO o
ya- wa CTH O00yYaronuxcs TaTeTbHON
COB JesITeNbHO-
COB
CTH
Mexa- 52 | 3akoHbI B3aUMOeli- 39 | OOBsACHATH PU3UUYECKUI 2,4,5
HUYe- CTBHS M IBHKEHUS TeJ CMBICJI TOHSITUIA: MTHOBEHHAs
CKHUE 5IB- Onucanue IBUKEHUS. CKOpPOCTbh, YCKOPEHHUE;
JIeHUs MarepuanbHasi TOuka Ha0JII0/1aTh U OMUCHIBATH MPSI-

Kak Mojenb tena. Kpu-
TEpHUH 3aMEHBI TEJIa Ma-
TepUAIbHOM TOUYKOIA.
[TocrynarenbHO€E 1BU-
xenue. Cucrema orcye-
Ta. [lepememenue. Pa3-
JTUYHUE MEXKY MOHSATHUS-
MU «IIyTh» U «IIepeMe-
mienne». Haxoxnenue
KOOpJUHATHI TeJIa MO
€ro HauaJIbHOU KOOpIH-
HaTe U MPOEKIUU BEK-
TOpa MepeMeIIeHHS.
IIepememenue npu
MPSIMOJIUHEIHOM paB-
HOMEPHOM JIBH>KCHHH.
[IpsamonuneitHoe paB-
HOYCKOPEHHOE JIBHKE-
HUue. MrHOBEHHasI CKO-
pOCTb. Y CKOpEHHUE.

MOJIMHEHHOE U paBHOMEPHOE
IBIDKEHHUE TEIIEKKH C Kallellb-
HUIIEH; IBMOKEHHE MasTHUKA B
JIBYX CHCTEMax OTCUeTa, OJHa
13 KOTOPBIX CBsI3aHa C 3eMJIEH,
a Apyras ¢ JEHTOMU, IBHXKY-
eics paBHOMEPHO OTHOCH-
TEJIbHO 3€MJIN; MMaJeHUEe OJHUX
1 T€X K€ TeJ B BO3JIyXE U B
pa3pekeHHOM MTPOCTPAHCTBE;
OTIBITHI, CBUICTEIIBCTBYIOIITUE O
COCTOSIHUHM HEBECOMOCTH TEII,
HAOIONATh U OOBICHSITH ITOJIET
MOJICITH PaKEThI;
000CHOBBIBATH BO3MOKHOCTE
3aMEHEI TeJIa €r0 MOJICIIbI0 —
MaTepUAIbHON TOUYKON — ISt
OITMCAHUS JBMKECHMUS,
MPUBOJUTH IPUMEPHI, B KOTO-
PBIX KOOPJAMHATY TBUKYIIETO-
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CkopocTb npsIMOJIH-
HEHHOr0 PaBHOYCKO-
PEHHOTO JIBUKEHMSL.
I'paduk ckopoctu. Ile-
peMeleHne npu nps-
MOJIMHEHHOM paBHO-

YCKOPEHHOM JIBUKECHHH.

3aKOHOMEPHOCTH, MPH-
CylIre IPSMOJIMHENHO-
MY paBHOYCKOPEHHOMY
NBIDKEHUIO O€3 Hadajlb-
HOM ckopocTh. OTHOCH-
TEIbHOCTh TPAEKTOPUH,
NepeMeNIeHus, MyTH,
ckopoctH. I'eonenTpu-
YyecKas U FeJIMOLEeHTPHU-
4yecKasi CHCTEMbI MHpa.
[IpynunHa cMeHsbI 1HA U
HOuH Ha 3emJie (B re-
JIMOLEHTPUYECKOU CH-
cTeMe).

[IpuumnHBI TIBU>KEHHUS C
TOYKH 3peHUsI APUCTO-
TEJISl ¥ €ro MOCJeI0Ba-
Tenel. 3aKOH UHEPLUH.
[Tepsriii 3akoH HbroTo-
Ha. HepruanbHble cH-
cTeMbl oTcyeTa. Bropoit
3akoH Herotona. Tpe-
T 3aKk0H HproTOHA.
CBobOogHOE TazieHne
TeJl. Y CKOpEHUE CBO-
6oxHoro nagenus. [la-
JICHUE TN B BO3/1yX€ U
pa3pexeHHOM IIPOo-
CTpPaHCTBE. Y MEHbIIIE-
HHE MOAYJISl BEKTOpa
CKOPOCTH IIpU MPOTUBO-
MTOJIOKHOM HampasJie-
HUU BEKTOPOB Hayajb-
HOUM CKOPOCTH U YCKO-
peHus CBOOOTHOTO Ta-
nenus. HesecoMocTs.
3aKOH BCEMUPHOTO TS~
TOTEHHSI U YCIIOBHS €T0
IIPUMEHUMOCTH. |'paBu-

csl TeNa B JIFOOOM MOMEHT Bpe-
MEHH MOKHO OIPENICIUTb,
3Hasi €ro Ha4aJIbHYIO0 KOOPAH-
HATy U COBEPILIEHHOE UM 3a
JTAHHBIA IPOMEXKYTOK BPEMEHH
NepeMeIleHue, U Hellb3s ompe-
JIEJIUTh, €CJI BMECTO TIepeMe-
IIEHUS 3aJ1aH MPOWICHHBIN
MyTh; PABHOYCKOPEHHOT'O
JBH)KEHUS, IPSIMOJIMHEHHOTO U
KPUBOJIMHEWHOTO JIBUYKEHUS
TeJl, 3AMKHYTOW CUCTEMBI TET;
MIPUMEPBI, TTOSICHSAIOIINE OTHO-
CUTEIIbHOCTh JABUKEHHUS, TIPO-
SIBJICHUSI MHEPITNH;
ONPEACIISTh MOJYJIM U TIPOCK-
U1 BEKTOPOB HAa KOOPAUHAT-
HYIO OCb;

3aMuChIBaTh YpaBHEHUE IS
ONpeAeICHUsI KOOPIUHATHI
JBIKYIIETOCS TeJla B BEKTOP-
HOH M CKaJIsipHOM opme;
3aIHUCHIBATH (POPMYIIBL: TSI
HaXO0XJEHHUS MPOCKIIUUA U MO-
JyJisi BEKTOpA MepeMeIIeHUs
TeJa; 1J11 BRIYUCICHUS KOOp-
JUHATHI IBHOKYIIETOCS Teja B
JIF000H 3aaHHBIA MOMEHT
BpPEMEHU; JIJIsl OTIpeIeICHUS
YCKOPEHUSI B BEKTOPHOM BHJIE
Y B BUJIE TTPOEKIIMI Ha BbI-
OpaHHYIO OCh; JUIS pacueTa CH-
JIbI TPEHUS CKOJIb)KEHHUS, pabo-
TBI CHJIBI, pa0OTHI CUJI TSIKECTH
Y YyIOPYTrOCTH, MOTEHIIUATBLHON
SHEPTUH MOJHATOTO HaJl 3€M-
JIel Tena, IMOTESHIINAILHOM
SHEPIUU CKATOU MPYKUHBL;
3aMUChIBaTh B BUJIE (HOPMYJIBI:
BTOPOM U TPETUI 3aKOHBI
HprotoHa, 3aKOH BCEMUPHOTO
TATOTEHU S, 3aKOH [ 'yKa, 3aK0oH
COXpaHEHUS UMIYJIbCA, 3aKOH
COXPaHEHUS MEXaHUYECKOMN
SHEpIuu;

CTPOUTH TPaUKH 3aBUCUMO-
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TallMOHHAS MOCTOSHHASI.
YckopeHue cBOOOAHOTO
najieHust Ha 3emiie u
Ipyrux HeOeCHBIX Te-
nax. 3aBUCUMOCTD
YCKOpEeHUs: CBOOOAHOTO
MaJIeHUs OT IIUPOTHI
MeECTa U BBICOTHI HAJl
3emueit. Cuna ynpyro-
ctu. 3akoH ['yka. Cuna
TpeHus. Buasl TpeHus:
TpPEHHE MOKOSI, TPEHHE
CKOJIbKEHUS, TPEHHE
kaueHusi. Dopmyna s
pacyeTa CHJIbI TPEHUS
ckousbkeHus. [Ipumepsl
MOJIE3HOTO TIPOSBIICHUS
Tpenus. [Ipsmonuneii-
HOE ¥ KPUBOJIMHEIHOE
nBUKeHue. J{BIKeHne
TeJa 10 OKPY>KHOCTH C
MOCTOSIHHOM 110 MOJYJTIO
cKopocThio. LleHTpo-
CTPEMUTENBHOE YCKO-
penue. MckyccTBeHHbIE
cnyTHUKHU 3emiu. [lep-
Basi KOCMUYECKasl CKO-
POCTb.

WNmnynec Tena. 3aMKHY-
Tas cucrema tei. M3me-
HEHUE UMITYJIbCOB TeJ
MPU UX B3aUMOJICH-
CTBUH. 3aKOH COXpaHe-
Hus umiynbca. Cyi-
HOCTb U IPUMEPHI peaK-
TUBHOTO JIBUKCHHUS.
Haznauenue, KOHCTPYK-
LM U TPUHLIAM JIeH-
CTBUS pakeTbl. MHOTO-
CTYTIEHYATHIE PAKETHI.
Pa6ora cunbl. Pabota
CHUJIBI TSKECTHU U CUJIBI
yrnpyroctu. [loTenmu-
anbHas sHeprus. Kune-
TUYeckas sHeprus. Teo-
pema 00 H3MEHEHUH KU-

CTH U, = ,(t)

1o TpauKy 3aBUCUMOCTH

U, (t) ompenensaTh CKOPOCTh B
3a/TaHHBIA MOMEHT BPEMEHU;
CpPaBHUBATh TPACKTOPHUH, IyTH,
nepeMenieHus, CKOPOCTH Ma-
STHHUKA B YKa3aHHBIX CUCTEMAax
oTCUeTa;

JIeNaTh BBIBOJI O JIBMOKCHUH TCII
C OJIMHAKOBBIM YCKOPEHUEM
IIPU ACHCTBUU HA HUX TOJIBKO
CHJTBI TSKECTH;

OTIPEIEIISATH IPOMEXKYTOK Bpe-
MEHH OT Havajla paBHOYCKO-
PEHHOTO JBMIKEHHUS IIApHKa JI0
€ro OCTAaHOBKH, YCKOPCHHUE
JIBIDKCHHUS IIapUKa U €ro
MTHOBEHHYIO CKOPOCTh TIepe/T
yIapoM O IMIIHHID;

HU3MEPSITh YCKOPEHUE CBOOOI-
HOTO TTaJICHUS;

MPEACTABIATH PE3YJIbTATHI U3-
MEpPEHHUI U BBIYUCIICHUN B BU-
ne TabnuIl U rpaduKoB;
paboTath B rpyrmre

pelaTb pacuy€THbIE 3a0a4u C
IpUMEHEHHEM (OpMYIIbI
axt?

2 2
peuiaTh Ka4eCTBEHHBIE U pac-
YETHBIE 3a/1a4M HA IIPUMEHE-
Hue 3akoHOB HbroTOHA;
HAOJIIONATh, OIUCHIBATE U 00h-
SICHATD OIIBITHI, HIIITIOCTPUPY-
IOIIUE CIIPABEIIINBOCTD TPETh-
ero 3akoHa HproToHa;
U3 3aKOHA BCEMUPHOTI'O TATOTe-

HUS BBIBOJIUTH (hopmMyITy
— GM‘
9 =%

BBIYUCIIATH MOJYJIb LIEHTPO-
CTPEMUTENIBHOTO YCKOPEHUS

Sy = Vo, t +

v
o gopmyne a = Y
peliath pacyeTHbIC U Kave-

CTBCHHLIC 3a/1a41 HaA IIPUMC-
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HETHUYECKON SHEPIUU.
3aKOH COXpaHEHHUs Me-
XaHUYECKON DHEPIUU.

Jlabopamopmvie pabo-
mol

1. HUccnenosanue
PaBHOYCKOPEHHOI'O
IBUKEHUsI 0€3 Havalb-
HOW CKOPOCTH.

2. N3mepenne
YCKOpEHHUsI CBOOOTHOTO
MaJeHHUs.

Temwvl npoexmos
«IKCIIEpUMEHTAIBHOE
MOATBEPKJICHUE CIIpa-
BEJIJIMBOCTH yCIIOBUSA
KPUBOJIMHEWHOTO JIBU-
xKeHus ten», «Mcropus
Pa3BUTHS UCKYCCTBEH-
HBIX CIIyTHUKOB 3€MJIN
U pelIaeMble ¢ UX 1o-
MOIIbIO HAY4YHO-
HCCIIEIOBATENIbCKUE 3a-
pIER 17

HCHUC 3aKOHA COXPaHCHUSA
OHCPI'Uu.

Mexannuyeckue KoJie-
0aHUs U BOJIHBI. 3BYK
[Tpumeps! konebaTenb-
HOTO ABMKeHus. O01me
YepThI PA3HOOOPA3HBIX
KoJieOanui. JluHaMuka
Koj1e0aHui TOpU30H-
TaJTBLHOTO MPYKUHHOTO
MasiTHuKa. CBOOOTHBIC
KonebaHus, koneda-
TeJIbHBIC CUCTEMBI, Ma-
ATHUK. Benmnuunsl, xa-
paKTepHu3yoIIre Koje-
OaTeNbHOE JBIKCHUE:
aMIUTATY/1a, TIEPUO/I,
gyacToTa, (haza koyuebda-
HU. 3aBUCUMOCTb TIe-
pHO/Ia U YaCTOTHI MasiT-
HUKA OT JUTMHBI €T0 HH-
Tn. ["apMOHnYECKHE KO-
nebaHus.

13

Ompenenars koyiebaTenbHOE
JBUKEHHE T10 €T0 MPU3HAKAM;
MIPUBOJIUTH TIPUMEPHI KoJieha-
HHUH, TTOJIC3HBIX

Y BPEIHBIX MTPOSIBJIICHUI pe30-
HaHCa U MyTH YCTpaHEHUs TO-
CJIETHUX, UCTOYHUKOB 3BYKA;
OTHCHIBAThH TUHAMUKY CBOOOI-
HBIX KOJICOAHUH MPYKUHHOTO
1 MaTeMaTUYECKOTO MasiTHH-
KOB, MEXaHU3M 00pa3oBaHUs
BOJIH;

3aMmMChIBaTh GOPMYITy B3aUMO-
CBSI3M MEPHOJIa M YACTOTHI KO-
J1e0aHMi; B3aMMOCBSI3H BEJIH-
YHH, XapaKTePU3YIOIIHUX YIIPY-
TH€ BOJHBIL;

OOBSCHATH: MPUYUHY 3aTyXa-
HUs CBOOOTHBIX KOJIeOaHU; B
4YeM 3aKJII04aeTcs BJICHUE pe-
30HaHCca; HAOJII0JaEMBIHN OITBIT

1,5,8
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[IpeBpamenue mexanu-
YeCKOI SHepruu Koe-
0aTeNbHOM CUCTEMBI BO
BHYTPEHHIO. 3aTyxa-
fourre Konebanus. Bei-
HYX/IEHHBIE KOJIeOaHusl.
YacroTa yCTaHOBHB-
IIMXCS BBIHYKJIEHHBIX
KoseOaHui. Y cioBus
HaCTyIUIEHUs U (pu3nde-
CKasl CyIIHOCTb SIBJICHUS
pe3oHaHca. Y4eT pe3o-
HaHCa B MPAKTHKE.
MexaHu3M pacrnpocTpa-
HEHHsI YIIPYTUX Koyeba-
HuW. MexaHnueckue
BosHBL. [lonepeunsie u
IPOAOJIbHBIE YIIPYTHe
BOJIHBI B TBEPIBIX, KH/I-
KHX U ra3000pa3HbIX
cpenax. XapakTepucCTH-
KU BOJIH: CKOPOCTb,
JUIMHA BOJIHBI, YaCcTOTA,
nepuoJi KoaedaHuil.
CBs13b MEXly 3TUMU
BeIMYMHAMU. MlcTouHM-
KM 3ByKa — Telna, KO-
ne0IroIuecs ¢ 4acTo-
toi 16 I'm — 20 xI'm.
VYibTpa3Byk U HHQpa-
3BYK. DXOJIOKaIus. 3a-
BHUCHUMOCTb BBICOTHI
3BYyKa OT 4acCTOTHI, a
IPOMKOCTH 3ByKa — OT
aMIUTUTY/bI KoJeOaHM
Y HEKOTOPBIX IPYTUX
npuunH. TemOp 3ByKa.
Hannuue cpenpr — He-
00X0AUMOE yCIIOBHE
pacnpocTpaHeHus 3BY-
ka. CKopocTh 3ByKa B
pa3nuuHbIX cpenax. Ot-
paskeHue 3ByKa. IXO.
3BYKOBOM pE30HAHC.

Jlabopamopuas paboma
3. UccnenoBanue 3aBu-

10 BO30YKJICHUIO KOJICOaHMIA
OJIHOTO KaMEPTOHA 3BYKOM,
HCITYyCKaeMbIM IPYTUM Kamep-
TOHOM TaKOH K€ YaCTOTHI; ITO-
YeMy B ra3ax CKOpOCThb 3ByKa
BO3pAacCTaeT C MOBBIIMICHUEM
TEMIIEPATYPHI;

Ha3bIBaTh: YCIOBUE CYIIECTBO-
BaHUS HE3aTyXaIMUX Koeba-
HUM; pU3NUECKHe BEIIMYNHBI,
XapaKTEePHU3YIOLIUe yIpyrue
BOJIHBI, IMAITa30H YaCTOT 3BY-
KOBBIX BOJIH,

pasnuyaTh MOTNEPEYHbIE U TIPO-
JTOJIbHBIE BOJIHBL;

MIPUBOIUTH OOOCHOBAHUS TOTO,
YTO 3BYK SIBJIIETCS MPOAOIb-
HOM BOJIHOM;

BBIJIBUTATh THITOTE3bI: OTHOCH-
TEJTLHO 3aBUCUMOCTH BBICOTBI
TOHA OT YaCTOThI, @ TPOMKOCTH
— OT aMILTUTY/IbI KOJICOaHUH
HMCTOYHHKA 3BYKa; O 3aBUCHUMO-
CTH CKOPOCTH 3BYKa OT
CBOWCTB CpEbl U OT €€ TEMIIEe-
paTyphl;

MIPUMEHSITH 3HAHUSI K PEIICHUIO
3a/1a4;

MIPOBOJIUTH SKCIIEPUMEHTAIIb-
HOE UCCJIEIOBAHNUE 3aBUCUMO-
CTH TIepHoJia KoJeOaHuil mpy-
’KMHHOI'O MasiTHUKA OT m U k;
HU3MEPSITH )KECTKOCTh MPYKH-
HBI;

MTPOBOJIUTH UCCIICIOBAHUS 3a-
BHCHMOCTH N1€pHOJa (YaCTOThI)
KoJieOaHUH MasiTHUKA OT JJTH-
HBI €70 HUTH;

MPEACTABIATH PE3YJIBTATHI U3-
MEpPEHHUI U BBIYUCIICHUN B BU-
Jie TaOJIHII;

paboTaTh B rpyIIe;

CIIyIIaTh OTYET O pe3yJabTaTax
BBITIOJIHEHUS 33JJaHUS-TTPOCKTA
«OmnpeneneHre Ka4eCTBEHHON
3aBUCUMOCTH NIEPHO/Ia KOJIe-




OCHOBHBIE

Ko
Kon I HampasJie-
-BO OCHOBHBIC BUJIBI ACSATEIBHO- | HUS BOCITH-
Paznen TeMebl BO "
ya- wa CTH 00yJaroITuXCs TaTeNbHOMN
COB NesATeIIbHO-
COB
CTH
CUMOCTH TEpUOJIa U Ya- OaHUil MaTEMaTHYCCKOTO Ma-
CTOTBI CBOOOJIHBIX KO- STHUKA OT YCKOPEHUSI CBOOO/T-
nebaHuii MasTHHKA OT HOTO MaJCHUS;
JUTUHBI €T'0 HUTH. CITyIIaTh JOKIaa «YJIbTPa3BYK
1 uHPa3BYK B MPHUPOJIE, TEX-
Temwvl npoexmos (passyx B npupoze,
HHUKE W MEIUIIMHE), 3a/1aBaTh
«OmnpeneneHue Kaye-
. BOIIPOCHI U IPUHUMATh yua-
CTBEHHOM 3aBHCHUMOCTH
. CTHE B 00CYXICHUU TEMBI
repuo/Ia KoieoaHui
MPYXUHHOTO MasTHUKA
OT MacChl Tpy3a U KeCT-
KOCTH TIPY>KUHBI,
«OmnpeneneHue Kaye-
CTBEHHOM 3aBUCUMOCTH
repuo/Ia KoieoaHui
HUTSHOTO (MaTemMaTuye-
CKOT'0) MasiTHUKA OT Be-
JUYUHBI YCKOPEHUS
CBOOOIHOTO TIAJICHH,
«YbpTpa3ByK U uHpa-
3BYK B IIPUPO/IE, TEXHH-
K€ U MEJIUIIMHE)»
Onek- 23 | DJeKTPOMArHuTHOE 23 | Jlenatb BBIBOJIBI O 3aMKHYTO- 3,5,6
Tpomar- noJie CTH MarHUTHBIX JIMHHH H 00
HHUTHbBIC VM cTOYHMKH MarHUTHOTO OCIIa0JICHUH TIOJIS C yIaJIeHUEeM
SIBJICHUSI nojst. ['unoreza Amrie- OT TIPOBOTHUKOB C TOKOM;

pa. I'padnueckoe n300-
paxeHue MarHUTHOTO
nosist. JInHum HEeoIHO-
POJIHOTO U OAHOPOJHO-
r0 MarHUTHOT'O TOJISI.
CBs13p HanpaBJICHUS JIN-
HUN MarHUTHOTO TOJIS
TOKA C HallpaBJIEHUEM
TOKa B TIPOBOJIHUKE.
[TpaBuio OypaBumKa.
[IpaBuiio npaBoii pyku
JU1s coneHounpa. Jlei-
CTBUE MarHUTHOTO MOJIS
Ha MIPOBOJIHUK C TOKOM
Y Ha JIBIXKYIIYIOCS 3a-
PSYKEHHYIO YaCTHILY.
[IpaBuiio neBoit pyku.
Nupykuys MarHuTHOTO
nosiss. Moaynbs BeKTopa
MarHuTHON UHAYKIIUH.
JInHMKM MarHuTHON MH-

HaOJIr01aTh U OIUCHIBATH OIIBI-
THI, TOATBEPXKIAIOIINE IOSB-
JICHUE DSJIEKTPUYECKOTrO TOJIs
Ipd  U3MEHCHUU MAarHUTHOTO
I10JIs1, ¥ JI€TATh BBIBOJIBL;
HaOJII0AaTh: B3aWMOJICHCTBHE
AITIOMHHHEBBIX KOJIEI[ C MarHu-
TOM, SIBJICHUE CAMOWHIYKIIHH;
OIIBIT TI0 M3JIYYCHHUIO U TIPHEMY
3JICKTPOMarHUTHBIX BOJIH;
CBOOOJHBIC  DJIEKTPOMArHUT-
HbIE KOJIcOaHHS B KoJieOaTelIhb-
HOM KOHTYpE; pa3jiokeHue Oe-
JIOTO CBETa B CIEKTP INPH €ro
MPOXOXKJICHUH CKBO3b TPU3MY
U Toy4eHue 0eoro cBeTa my-
TEM CJIOXKEHHUS CHEKTPabHBIX
LBETOB C IIOMOIILIO JIMH3BI,
CIUIOITHOM W  JIMHEHYaThlie
CHEKTPBI HCITyCKaHUS;
(GhopMyIIHpPOBaTh MPABUJIO Tpa-
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JTYKIUU. 3aBUCUMOCTh
MarHUTHOTO MTOTOKa,
MIPOHU3BIBAIOIIIETO
IJI0IIA b KOHTYPA, OT
TJIOIA I KOHTYpa, OpH-
€HTalUU III0CKOCTH
KOHTYpa 110 OTHOIIIE-
HUIO K JIMHUSIM MarHuT-
HOM UHAYKIUU U OT MO-
JyJisi BEKTOpa MarHuT-
HOW MHAYKI[MA MarHUT-
HOTO IOJIS.

Omnsitel @apanes. [pu-
YMHA BOZHUKHOBEHUS
WH]IYKIIHUOHHOTO TOKa.
Onpenenenue sABICHUS
3JIEKTPOMArHUTHON WH-
nykuuu. Texaudeckoe
MIPUMEHEHUE SBJICHHUS.
Bo3HukHOBEHME HH-
JTYKIIMOHHOTO TOKa B
AQITFOMUHHEBOM KOJIbLIE
MIPU U3MEHEHHUH MPOXO0-
JSIIIETO CKBO3b KOJIBLIO
MarHMTHOTO MOTOKA.
Onpenenenue Harpas-
JIEHUS UHTYKIIUOHHOTO
Toka. [TpaBuiio Jlenua.
SIBIIeHUST CAMOMHTYK-
uuu. MHIyKTUBHOCTS.
DHeprusi MarHUTHOTO
ot Toka. [lepemen-
HBIW JIEKTPUYECKUIN
TOK. DJIEKTpOMEXaHNYe-
CKUU MHIYKIIMOHHBII
reHeparop (kak npumep
— TUAPOTEHEPATOD).
ITorepu sHepruu B
JIDTI, crmocoObl yMeHb-
mweHus noreps. Hazna-
YEHUEe, YCTPOUCTBO U
MPUHLIUN JEHCTBUS
TpaHcopmaTopa, ero
MIPUMEHEHUE TIPH Tepe-
Jlaye 3JIEKTPOIHEPTUU.
DIEeKTPOMArHuTHOE T0-

BOW PYKHU JJIsSI COJIEHOMA, Ipa-

BWJIO OypaBuWMKa, IMPaBUIIO
Jlenmna;
OTpeIeTATh HarpaBJieHHE

AJIEKTPUYECKOTO TOKa B IIPO-
BOJIHMKAX W HaMpaBJICHUE JIH-
HUM MarHUTHOTO 1OJIs;
HanpaBjI€HUE CHJIbI, JEHCTBY-
OIEH Ha BJIEKTPUUECKUM 3a-
pAll, ABWKYIIUMKCS B MarHuT-
HOM TIOJIe, 3HaK 3apsga u
HamnpaBjIeHUE JBWKCHUS Ya-
CTHIIBI;

3amuchIBaTh (HopMyITy B3auMoO-
CBSI3M MOJYJII BEKTOpa Mar-
HUTHOW WHIYKIIMM MarHUTHO-
ro moJisi ¢ MOAYJIEM Cuibl F,
JNEUCTBYIOIIEH Ha MPOBOJIHUK
JUTMHOW [,  pacmoJIOKEHHBIN
MEePIEeHANKYISIPHO JIMHUSIM
MarHUTHOM WHIYKIIMH, WU CH-
JI0M TOKa / B MPOBOJIHUKE;
OIIMCHIBATh 3aBUCHMOCTH Mar-
HUTHOTO TOTOKa OT MHAYKIUU
MarHUTHOTO TIOJIS, TIPOHU3BI-
BAIOIIETO TUIOIIAIb KOHTYpa, U
OT €ro OpHEHTAllMU IO OTHO-
IICHUIO K JIMHUSIM MarHUTHOU
WHAYKIIUW, Pa3Iudus MEXIy
BUXPEBBIM JJICKTPUUECKUM U
AJIEKTPOCTATUYECKUM TOJISIMU;
MIPUMEHSTh MPaBUI0 OypaBuu-
Ka, PaBUJIO JIEBOW PYKH; Mpa-
BJIO JIeHIa 1 mpaBUIIO TIpaBoO
pyKH JUIST OnpeIeIICHUS
HaIpaBJeHUs WHIYKIIMOHHOTO
TOKa;

pacckas3bpiBaTh 00 YCTPOUCTBE U
MpUHIIMIE JEUCTBUA TeHepa-
TOpa TMEPEeMEHHOI0 TOKa;, O
HAa3HAYCHHUHM, YCTPOWUCTBE U
TIPUHIIMIIE JICMCTBUS TpaHC-
dbopmatopa W €ro mnpUMEHE-
HUM; O IPUHIIMIAX PATUOCBSI3U
U TCICBHACHHUS;

HAa3bIBAaTh CIIOCOOBI YMEHBIIIC-
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JIe, ero UCTOYHUK. Pa3-
JTUYHME MEXIY BUXpe-
BBIM 3JICKTPUYECKUM U
ANEKTPOCTATUYECKUM
MOJIAMU. DJIEKTpOMar-
HUTHBIE BOJIHBI: CKO-
pOCTb, MONEPEYHOCTb,
JUTMHA BOJIHBI, IPUYHMHA
BO3HUKHOBEHUS BOJIH.
[Tonydenue u peru-
CTpalus 3JIeKTpoMar-
HUTHBIX BOJIH. BrICOKO-
YaCTOTHBIE JJIEKTPO-
MarHUTHbIE KOJIeOaHUs
U BOJIHBI — HEOOXOIHU-
MBbI€ Cpe/ICTBa AJIs OCY-
IIECTBJICHUS PAIUOCBSI-
3.

KonebaTenbHblii KOH-
TYp, IOTyYEHUE dIIEK-
TPOMarHUTHBIX Koyieha-
Huil. ®opmyna Tomco-
Ha. biok-cxema niepe-
JAIOIIETO U MPUEMHOTO
YCTPOMCTB JIJIs OCY-
IIECTBIICHUS PATUOCBSI-
3U. AMIUTUTYAHAs
MOJYJISILIHS U
NETEKTUPOBAHUE
BBICOKOYACTOTHBIX
KoJeOaHuH.
WuTepdepennus u au-
¢bpaxmus ceta. CBeT
KaK YaCTHBIN Cllydan
ANEKTPOMArHUTHBIX
BOJIH. Jlnamna3zoH BUIU-
MOT0 M3JTYy4YEeHHUS Ha
IIKaJIe JIEKTPOMArHUT-
HBIX BOJIH. YacTHIIBI
AIEKTPOMArHUTHOTO
U3Ny4eHus: — (HOTOHBI
(xBaHTHI). SIBNEHME
nucnepcuu. Paznoxe-
Hue 0enoro ceera B
cnektp. [lomyuenue Oe-
JIOTO CBETA YTEM CJIO-

HUS TIOTE€Ph DJIEKTPOIHEPTHUHU
pu Tiepenade ee Ha OOJbIIne
paccTosiHUS, pa3JIMYHbIE JHa-
Ma30Hbl  AJEKTPOMArHUTHBIX
BOJIH, YCJOBHs 00pa3oBaHUs
CIUIOIIHBIX W  JIMHEMYaThIX
CHEKTPOB UCITYCKAHMUS;
OOBSACHITh H3JTy4e€HHUE W TIO-
[JIOIIEHUE CBETa aToOMaMH |
MPOUCXOXKACHUE JIMHEHYAThIX
CIEKTPOB Ha OCHOBE IOCTYJIa-
TOB bopa;

MPOBOJIUTH HCCJIeI0BATENb-
CKMH HSKCIEPUMEHT IO H3yue-
HUIO SIBJICHUSI DJIEKTPOMArHUT-
HOW MUHIYKIIUY;

aQHAIM3UPOBATh  PE3YJIbTATHI
SKCIIEPUMEHTA U JieJaTh BbIBO-
JIBL;

paboTarth B rpyIIIe;

chaymarh AokJaabl «PazButue
CPEJICTB M CIIOCOOOB Tepeaaun
nH(pOpMAIIUK HA JalIeKHe pac-
CTOSIHUSI C JIPEBHUX BpPEMEH U
JI0 HamMX JHEH», «MeTton
CIIEKTPAJIbHOTO aHaJIM3a U €ro
MPUMEHEHHUE B HAYKE U TEXHU-
Ke»
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KEHUSI CTIEKTPaIbHBIX
uBeros. [[Bera teu.
Hasnauenue u ycrpoii-
CTBO crieKTporpada u
CIIEKTpOCKOIA. THIBI
ONTHUYECKUX CIIEKTPOB.
CrnnowHoi 1 uHelya-
TBIE CIIEKTPBI, YCIOBHS
ux nonydenus. Crek-
TPBI UCITYCKaHUS U T0-
riomeHus. CriekTpanib-
HBIN aHaIu3. 3aKOH
Kupxroda. Arompr —
WCTOYHUKHU M3ITyYECHUS
Y TIOTJIOUIEHHUSI CBETA.
OObscHeHne U3TyYeHHs
Y TIOTJIOLIEHUSI CBETA
aTOMaMH U IPOUCXO0XK-
JICHUS JIMHENYAThIX
CIEKTPOB Ha OCHOBE
ocTyJs1aToB bopa.

Jlabopamopmvie pabo-
mul

4. N3yuenue siBie-
HUS 2JIEKTPOMAarHUTHON
WHJYKLHH.

5. Habmonenune
CIUIOLIHOTO U JINHEH4a-
TBIX CHIEKTPOB UCITyCKa-
HUSL.

Temwvl npoexmos
«Pa3Burue cpencTs u
CIoco0OB Tepenaun
uHbOpMaINY Ha Jale-
KHE PacCTOSIHUSA C APEB-
HUX BPEMEH U JI0 HaIlIUX
IHeW», «MeToJ criek-
TPaJIBHOTO aHAIN3a U
€ro MNPUMEHEHUE B
HAyKe U TEXHUKE)

KBanro-
BEI€E SB-
JICHUSA

16

Ctpoenue aToma u
aTOMHOTIO siIpa
CnoxxHbIN cOCTaB pa-
JTMOAKTUBHOTO M3JIyde-
HUS, O-, B- ¥ Y-4aCTHIIBL.

16

OnuceiBaTh: ONBITH Pe3ep-
dhopaa mo oOHaAPY)KEHHUFO
CJIO’)KHOTO COCTaBa paJHoaK-
TUBHOTO U3JTY4YCHUS U T10 HC-
CJICZIOBAHHIO C TOMOIIBIO pac-

2,4,5,8
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Mopens aroma Tomco-
Ha. OnbiTel Pe3epdopaa
10 PACCESIHUIO 0.
yactull. [Inanerapnas
Mojenb aroMa. [Ipe-
BpallleHus saep MpH pa-
JMOAKTUBHOM pacriajie
Ha IpUMepe o-pacrnaja
pagusi. O603HaUCHNE
A/Iep XUMUYECKHUX dJIe-
MEHTOB. MaccoBoe u
3aps0BOE Yncia. 3aKOH
COXPAHEHHUS MacCOBOI'0
qucla 1 3apsijia Ipu pa-
JTMOAKTUBHBIX NpEBpa-
menusix. Haznauenue,
YCTPOMCTBO Y MPUHITUIT
JEHCTBUS CUETUYHKA
I'eitrepa u xamepsbl
Bunscona. BeibuBanue
0-4aCTHIIaMH ITPOTOHOB
U3 AJIep aToMa a3ora.
Habmonenue gororpa-
(buii 06pa3oBaBIIUXCS B
kamepe BunbcoHa Tpe-
KOB YacTHII, y4acCTBO-
BAaBILIKX B AJIEPHOM pe-
akuuu. OTKpBITHE U
CBOWCTBA HEUTPOHA.
[IpoTOHHO-HENTPOHHAA
Moenb sapa. Pusnue-
CKHI CMBICII MAaCCOBOT'O
Y 3apsiI0BOTO YHCE.
OcoOeHHOCTH SAEPHBIX
cui. M3oTomsl.
OHeprus cBa3u. Bayrt-
PEHHSISI DHEPTHSI AaTOM-
HBIX s71ep. B3auMocssi3b
Macchl U 3Heprud. [le-
¢bexT macc. Brigenenne
WJIH TIOTJIOIIEHUE DHEP-
TUU B SJIEPHBIX PEAKIU-
sax. Mozens mpotecca
JIeJIeHUs Apa ypaHa.
Briaenenue sHepruu.
YcnoBus npoTeKaHus

CESTHUS 0-4aCTUILl CTPOEHUS
aToMa; IPOLECC JIeIeHHUS Ipa
aToMa ypaHa;

OOBSICHATH CYTh 3aKOHOB CO-
XpaHEHUs1 MaCCOBOT'0 YKcia U
3apsifa Mpu paguoaKTUBHBIX
MIPEBPALCHUSX;

OOBACHITH GU3HYECKUN CMBICIT
MIOHSTHUI: SHEPrus CBA3M, Je-
(dekT Macc, LerHas peaxius,
KpUTHYECKasl Macca;
MPUMEHSITH 3aKOHBI COXpaHe-
HUS MacCOBOTI'O YMciIa U 3apaaa
MIpH 3aMKCH YpaBHEHUN sifiep-
HBIX PEaKIUi;

Ha3bIBaTh YCIOBUS NMPOTEKAHUS
YIIPaBIsIEMOM LIENTHOMN peak-
[[UH, IPEUMYIIECTBA U HEJ0-
cratku ADC nepen ApyruMu
BUJIAMU JIEKTPOCTAHIIHA,
YCIJIOBUSI IPOTEKAHUS TEPMO-
SJIEPHOMN peaKInu;

Ha3bIBaTh (PM3NYECKHE BEJIH-
YHHBI: TOTJIOUIEHHAS 1032 U3-
nydenus, ko3 duuuent kage-
CTBa, SKBUBAJICHTHAs 1034, Te-
pHOJ ToJypacnana;
paccka3bIBaTh O Ha3HAYCHUU
SJIEPHOTO PEaKTopa Ha MeJ-
JICHHBIX HEUTPOHAX, €ro
YCTPOMCTBE W IPUHIIUTIE JI€H-
CTBHS,

MPUBOJIUTH MPUMEPHI TEPMO-
SIIEPHBIX PEAKIUN;

MPUMEHSITh 3HAHUSI K PEIICHUIO
3ajady;

OLIEHUBATH MO rpaduKy mepu-
0]l IoJTypacnasia IpoAyKTOB
pacnana paaoHa;
IIPEJICTaBIATh PE3YNbTAThI U3-
MEpEeHHUii B BUJIE TaOIHII;
paboTats B rpymre;

ciymath goknajn «HeratusHoe
BO3JEHCTBUE paJuallii HA JKH-
BbI€ OPTaHU3MBI U CIIOCOOBI
3alUTHl OT HEE»




Paznen

TeMebl

COB

OcHoBHBIE BUBI JCATCIIBHO-
CTH O6y‘IaIOH_II/IXC$I

OCHOBHBIC
HarpasJie-
HHS BOCHH-
TaTeILHON
NesITENLHO-
CTH

YIpaBIsIEMOMN LIETHON
peaknuu. Kputnaeckas
macca. HazHnauenwue,
YCTPOWCTBO, TPUHITUTI
JIEUCTBUSA SIAEPHOTO pe-
aKTOpa Ha MEJJICHHBIX
HelTponax. [Ipeodpazo-
BaHHE SHEPTUU SJEP B
AIEKTPUUECKYIO IHEP-
ruto. [IpeumyiectBa u
Henoctatku ADC niepen
JIPYTUMHU BUJIAMH DJICK-
TPOCTAHIUH.
Bbuonornueckoe aeii-
cTBHE pagnanuu. Ousu-
YeCKHUE BEIIMYUHBI: 110-
[JIOIIEHHAs 71032 U3ITY-
yeHus1, KodhpuumeHT
KauyeCTBa, DKBHBAJICHT-
Has 103a. BousHue pa-
JTMOAKTUBHBIX U3JTyUe-
HUM Ha )KUBBIE Opra-
HU3MbL. [lepuon noiry-
pacrnaja paJIuoaKkTHB-
HBIX BEIICCTB. 3aKOH
PaIMOaKTUBHOTO pacria-
na. CriocoOBI 3alUThI
OT pajuaIu. Y CIOBHS
MPOTEKAHUS U IPUMEPHI
TEPMOSIZICPHBIX peak-
uuii. Beigenenue sHep-
TUU U TIEPCTIEKTUBHI €€
HCIIOJb30BaHus. Mc-
TOYHUKU SHEPTUHU
CoJIHIIa U 3BE3I.

Jlabopamopuvie pabo-
mol
6. Nzyuenue nene-

HUS S7pa aTOMa ypaHa
o oTorpaduu TPEKOB.
7. N3yuenue Tpe-
KOB 3apsDKEHHBIX Ya-
CTHII 110 TOTOBBIM (OTO-
rpadusaM (BBIOIHSACTCS
I0Ma).




OCHOBHBIE

Ko
Kon I HampasJie-
-BO OCHOBHBIC BHJIBI ICATEIBHO- | HHS BOCIIH-
Paznen TeMebl BO "
ya- wa CTH 00yJaroITuXCs TaTeNbHOMN
COB NesATeIIbHO-
COB
CTH
Tema npoexma
«HeratusHoe Bo3€e-
CTBUE paaualu (HOHU-
3UPYIONIUX U3TyUYCSHUN )
Ha UBbIE OPTraHU3MBI U
CITOCOOBI 3aIUTHI OT
HEe»
Ctpoe- 7 | CTpoeHue 1 3BOJTIOLIHS 7 | HaGmromaTe cnaiiapl wimm ¢o- 2,3,5,6
HUE U Bcenennoit Torpaduu HeOECHBIX 00BEK-
JBOJIIO- CocraB CoyiHEUHOI cH- TOB;
uus Bee- crembl: CoJiHIlE, BOCEMb Ha3BIBATh TPYIIIEI 00BEKTOB,
JICHHOU OOJIBIIIMX ITAHET Bxoasmux B COJTHEYHYIO CH-

(1IecTh U3 KOTOPBIX
UMEIOT CITyTHUKH ), TISITh
TJIaHET-KapJIMKOB, acTe-
pOUIBI, KOMETHI, ME-
TeopHsle Tena. opmu-
poBanue CoJIHeUHOU
CHCTEMBI. 3eMJIs U ILIa-
HETBI 3eMHOM TPYIIIIBI.
OOUIHOCTH XapaKkTepu-
CTHK IUTAHET 3€MHOMH
rpynusl. [lnaneTsr-
ruradThl. CIIyTHUKH H
KOJIbIIA TIaHET-
TUTAaHTOB.

Mamnsie Tena ConHed-
HOM CHUCTEMBI: aCTEpOH-
JTbI, KOMETBI, METEOP-
Hble Tena. OO0pa3oBaHue
XBOCTOB KoMeT. Panu-
anT. Mereopur. bonm.
CouHile | 3BE31bI: CIO-
ncras (30HHas) CTPYK-
Typa, MarHUTHOE TIOJIE.
Hcrounuk sHeprun
CouH1la ¥ 3Be31 — TEI-
J10, BBIJICIISIEMOE TIPH
MPOTEKAHUU B UX
HeJpax TePMOSIACPHBIX
peakuuii. CTaguu 3Bo-
oy CoHia.
I'amakTuku. MeTaranak-
TUKa. Tpu BO3MOKHBIE
MO/IeJIA HEeCTalMOHAap-
Hol Bcenennoi, npen-

CTeMY; IPUYUHBI 00pa30BaHUs
nsateH Ha CorHILE;

MIPUBOJIUTH TIPUMEPHI U3MEHE-
HUS BUJA 3BE€3IHOT0 Heba B
TEUCHHE CYTOK;

CpaBHUBATH IJIAHETHI 3EMHOM
TPYTIIBL; TUTAHETHI-TUTAHTHI,
aHaMM3UpoBaTh oTorpadun
WJIM CTIaiiIbl TU1aHeT, pororpa-
(UM COMHEYHON KOPOHBI U 00-
pa30BaHMil B HE;

OMHCHIBaTh oTorpaduu mMa-
71X Tel1 COTHEYHOU CUCTEMBI;
TP MOJIENIA HECTAllMOHAPHOMN
Bcenennol, npeoKeHHbIe
dpuaMaHoM;

OOBSICHATH (PU3UYECKHUE TIPO-
L[ECChI, TPOUCXOISIINE B
Heapax CoJiHIIA U 3BE3[T; B YEM
MIPOSIBIISIETCS. HECTAIIMOHAP-
HOCTh BcenenHoii;
3alMChIBAaTh 3aKOH Xa00i1a;
JIEMOHCTPHPOBATH IMPE3CHTA-
I[MHU, Y4aCTBOBATh B 00CYyXK/e-
HHUH MPE3CHTALUI




OCHOBHBIC
Ko
Kon N HampasJie-
-BO OCHOBHBIC BHJIBI ICATEIBHO- | HHS BOCIIH-
Paznen TeMebl BO "
ya- a- CTH 00yJaroITuXCs TaTeJIbHOMI
COB JIeSITEIILHO-
COB
CTH
JIOJKEHHEIE A. A.
dpuaMaHoM. DKCHEpH-
MEHTaJIbHOE TOJITBEP-
x)aeHue Xab0om pac-
mupeHus Beenennoi.
3axoHn Xa00ua.
Temwvl npoexmos
«EcTecTBeHHBIE CITYT-
HUKU IJIaHET 3€MHOM
rpynme, «kEcrecTBeH-
HbIE CIIyTHUKH TIJIaHET-
TUTaHTOBY
00600- 4 | [loBTOpeHue 4 1,4,7
HIAoIIEee
IIOBTO-
peHue
Hroro 102
COI''TACOBAHO COT'JTACOBAHO

HpOTOKOJI 3accaaHus METOJUYCCKOI'O
O6’[>€,I[I/IH€HI/I$I qu/ITeneﬁ CCTCCTBCHHOHAYYHOI'O

UKJIa

oT 29 aBrycra 2023 1. Nel

PykoBoautens MO

O.A. Mopo3

3aMecTuTeNnb TUpPEKTOpa

29 aBrycra 2023 r.

E.E. Bunorpanosa
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