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1. IOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o0rieoOpa3oBarenbHON yueOHON AUCHUIUTUHBI «OCHOBBI (PU3UKM» MpeaHa3HaueHa IS
n3ydeHuss  aucuuiiimHbel B ['BIIOY «lllyMuxuHCKUI arpapHO-CTPOUTENbHBIA KOJUIEIK», PEAIU3YIOLIETO
o0pa3oBaTeNbHyI0 MPOrpaMMy CpeJHEro ooOmero o0pa3oBaHHS B Ipeleiax OCBOCHHS OCHOBHOM
npodeccnoHanbHOM 00pa30BaTENbHON MPOrPaMMBI Ha Oa3ze OCHOBHOro oOmIero oOpa3oBaHUS IPU
MOArOTOBKE KBAIU(UIIMPOBAHHBIX Pab0UHX, CIY)KAIIMX U CIICIUATUCTOB CPEIHETO 3BEHA.

PaGouass mporpamma yueOHOU guctuminHbl «OCHOBBI (GU3UKN» pa3paboTaHa B COOTBETCTBUU C
TpeboBaHUsIMU (eepaTbHOTO TOCYIapCTBEHHOTO 0Opa3zoBarenbHoro crannapra (manee - ®I'OC) cpennero
obmero oOpaszoBaHus, (eAepalbHOTO TOCYJAPCTBEHHOTO CTAaHIApPTa 10 CHEHHAJBLHOCTH 43.01.09
«IloBap,koHAUTEP», PEKOMEHIALMSAMU 110 OPraHU3ALMU IIOJIYYEHUs CPEIHEro o0Iero odpa3oBaHUs B
npeenax OCBOSHHsI 00pa30BaTENIbHBIX MPOTpaMM cpenHero mnpodeccruoHanbHoro obpa3zoBaHus Ha 0Oasze
OCHOBHOT0 0O0IIer0 00pa3oBaHUs C YUeTOM TpeOoBaHM (eepanbHbIX TOCYAapCTBEHHBIX 00pa30BaTebHbIX
CTaH/IApPTOB U TMOJy4aeMOW CHENHaTbHOCTH CpeaHero mnpodeccruoHanibHoro obpaszoBanus ([Ipukas
MunuctepctBa oOpa3oBanus u Hayku Poccuiickoit @eneparuu N 413 ot 17 mas 2012 r. «O6 yTBepk1eHUU
benepanbHOrO0 TroCyJapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa  CpeIHEero ooOmero oo0pa3oBaHUm),
MPUMEPHON OCHOBHOM 00pa3oBaTebHONW TPOTPaAaMMBbl CpeTHEro o0Iiero oOpa3oBaHUS, OJO0OPEHHOM
pemeHreM (enepatbHOTO yueOHO-METOIUYECKOTO 00BheIMHEHHS TI0 00meMy 00pa3oBaHUIO, MPOTOKOJI OT
28 utons 2016 r. Ne 2/16-3

2. MECTO YYEBHOM JJUCHUIIJIMHBI B YYUEBHOM ILJIAHE

VYueOHast AUCIUTUINHA SIBISETCS AUCITUTUTMHON 00111€00pa30BaTeIbHOTO YI4EOHOTO IUKJIA.
YpoBeHb 0CcBOEHUS yueOHOH AUCHUITHHBI B cOOTBETCTBUU ¢ PI'OC  6a30BBIH.
VYyeOnas aucuumiauHa «OCHOBBI (U3HUKM» SBJISETCS y4€OHBIM IMpPEIMETOM  IMpPEeAMETHOM obnactu
«MaremaTuka 1 nH(pOpMaTHKa» IO BHIOODY.
VYyeOHass JUCHUIUIMHA  M3y4aeTcs Ha IEpPBOM Kypce, B TEUEHHE JBYX MEpPBbIX  CEMECTPOB

o0OyueHusl.
N3yuyenne yueOHOW aucuumiauHbl «OCHOBBI  (PU3UKH»  COMPOBOXKIACTCS  MPOMEKYTOUHOMN
arrectanueit B popme auddepeHInpoBaHHOrO 3a4eTa BO BTOPOM CEMECTPE.

3. INIAHUPYEMBIE PE3YJbTATHI OCBOEHUS OBYYAIOIIUMUCA OCHOBHOH
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHEI'O OBIIIETO OGPA3OBAHUA

3.1 Ilnannpyemble THYHOCTHBIE pe3yabTaThl ocBoeHHss OOII

JlnuHOCTHBIE pe3ynbTaThl B cpepe OTHOIIEHUH oOyyarouuxcs K cede, K CBOEMY 3[0pOBBIO, K MO3HAHUIO
ce0st:
® YyBCTBO FOPJOCTH M YBaKEHHUS K MCTOPUU PA3BUTHUSI U JOCTHIKEHHSIM OTEUECTBEHHOW B MHPOBOM
¢bu3KUKN U PU3NUECKUX TEXHOJIOTHUH;
® 0CO3HaHHE CBOETO MecTa B MH(POPMALIMOHHO-HAYYHOM OOIIECTBE;
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TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENILHOM M OTBETCTBEHHOW TBOPUYECKOH ACSITENLHOCTH C
WCIOJIb30BAHUEM PE3YNIbTaTOB (PU3UYECKUX OTKPBITUN U (PU3TEXHOJIOTHI;

YMEHHE HCIOJIb30BAaTh JOCTHKEHUS (PUXUKH ISl TOBBIIICHUS] COOCTBEHHOIO HHTEIIEKTYaJIbHOTO
pa3BUTHA B BbIOpaHHOU NPO(GECCHOHATBLHONU JEeSTENbHOCTH, CAMOCTOSITETbHO (DOPMHUPOBATH HOBBIE
Ui ce0si 3HaHUA B MPOQPECCHOHAITBHON 00JacTH, WCHONB3YS IJI OTOTO JIOCTYIHBIC HWCTOYHUKH
nH(popManuu;

YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHUS B KOMAaHIHOW pPabOTe MO PEIICHUIO
00IIMX 33724, B TOM YHUCJIE C HCIIOIH30BAaHUEM COBPEMEHHBIX CPEJICTB CETEBBIX KOMMYHUKAIIHIA,
pa3BUTHE KOMIIETCHIMH COTPYJHHYECTBA CO CBEPCTHUKAMH, B3pPOCIBIMH B 00pa3oBaTeIbHON, OOIIECTBEHHO
TIOJIE3HOH, yueOHO-ICCIeI0BaTENBCKOM, MPOSKTHOM 1 IPYTUX BUAAX JACATEIHHOCTH |

YMEHHE YIPABJIATh CBOCHW I03HABATEIBHOM JAEATEIBbHOCTBIO, IPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOTO HWHTEJUICKTYaJIbHOTO Pa3BUTHSA, B TOM YHCJIE C KCIOIb30BAaHUEM COBPEMEHHBIX
ANIEKTPOHHBIX 00Pa30BaTEIHHBIX PECYPCOB;

yMEHHE BBIOMpPATh TI'PAMOTHOE IOBEJCHHE IMPU BHIIOJHEHUH Pa3HOOOpa3HBIX BHIOB pPaldOT C
HCIOJIb30BaHUEM HH()OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH Kak B MpodeccHOHANbHOM
NEesITeIbHOCTH, TaK U B OBITY;

TOTOBHOCTh K TPOAODKEHHIO OOpa3oBaHWs U TOBBIIICHHUIO KBalW(pUKAIMM B H30paHHOM
npoecCHOHATLHOM ~ JIEATCNIbHOCTH  HA  OCHOBE  PAa3BUTHUA  JIMYHBIX  HH(POPMAIMOHHO-
KOMMYHUKAIIMOHHBIX KOMIIETEHLINH;

3.2. [Inanupyemsbie MeTanpeaMeTHble pe3yabTaTthl ocBoenuss OOII

MertanpeameTHble pe3yJbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM NIpOrpaMMbl MPEACTABIICHBI

TpeMmsi IpyIIlaMu YHUBEPCAIbHBIX yueOHbIX AericTBuil (YVY /):

3.1 PeryasiTuBHBbIE YHUBEPCAJIbHbIC Y4eOHbIE /1eliCTBUSA
BbINyCKHUK CMOXKET:

v

v

v

CaMOCTOSITEJIbHO OIpPENEIATh LENH, 3aJaBaTh IapaMeTpbl U KPUTEPUM, II0 KOTOPBIM MOXHO
ONPENIEINTD, YTO LN JTOCTUTHYTA;

OLICHUBAaTh BO3MOXHBIE TIOCIEACTBUA JOCTHXKEHHsS IIOCTABICHHOW LENU B JEATECIBHOCTH,
COOCTBEHHOM JKM3HM M >KM3HH OKpPY)KAIOIIMX JIOAEH, OCHOBBIBAACh HA COOOPaXXEHUAX OSTHUKU U
MOpaly;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHbIE 33Ja4l B 00pa30BaTENbHON JIEATENBHOCTH U JKU3HEHHBIX
CUTYyalUsX;

OLICHHMBATh PECYPCHI, B TOM YHUCII€ BpPEMs U JIpYyrue HemaTepualbHblE PECYpChbl, HEOOXOAUMBIE IS
JNOCTUKEHHMS TIOCTABJICHHOU LIEJIH;

BbIOMpATh MYyTh JIOCTH)KEHUS LIEIH, IUIAHUPOBATh PEIEHHE IMOCTABJIEHHBIX 3aJlad, ONTUMHU3UPYS
MaTepuabHbIe U HEMAaTEpUaIbHbIC 3aTPAThI;

OpPraHHU30BbIBaTh d(PPEKTUBHBIN MOUCK PECYpPCOB, HEOOXOJUMBIX JUISI JOCTUKEHHS MOCTABIEHHOU
LETIN;

CONOCTAaBJIATh IIOJYYEHHBIM pE3yJabTaT MACATENBHOCTH C ITOCTaBICHHOW 3apaHee IT0CTaBICHHOMN
LETIBIO.

3.2 Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YYeOHbIe NeCTBUS
BbINyCKHUK CMOXKET:

v

v

WCKaTh M HaXOIUTh OOOOIIEHHBIE CHOCOOBI pelieHUs 3aJad, B TOM YHCIE, OCYIIECTBISAThH
pa3BepHYThI WH(GOPMAIMOHHBI TOWCK W CTAaBUTh Ha €ro OCHOBE HOBBIC (yueOHBIE W
M03HaBaTeNIbHbIE) 3a/1a4H;

KPUTHUYECKH OIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIUIO C Pa3HBIX MO3UIIMN, pacro3HaBaTh U
(buKcupoBaTh MPOTUBOPEUNS B HHGOPMAITMOHHBIX HCTOYHUKAX;



v HCIONB30BaTh Pa3IM4HbIE MOJEIBLHO-CXEMATHUECKHUE CPEICTBA I MPEACTABIEHHUS CYIIECTBEHHBIX
CBsI3€H M OTHOIIEHUH, a TAKXKE MPOTUBOPEUHA, BHISBICHHBIX B MH()OPMAITMOHHBIX UCTOUYHHKAX

v\ HaxoIWTh U NPHUBOJUTH KPHUTUYECKHE apryMEHTHI B OTHOILCHUHM JEHCTBUM W CYXKICHUN IPYyroro;
CIIOKOMHO W Pa3yMHO OTHOCHTHCS K KPUTHYECKUM 3aMEUaHUsSM B OTHOIICHUH COOCTBEHHOTO
CYXJICHHSI, pACCMATPUBATh MX KaK PECYpC COOCTBEHHOTO Pa3BUTHS;

v/ BBIXOAUTH 33 PAMKH y4€0HOr0 IPEIMETa U OCYIIECTBIIATh LIEIEHAPABICHHBIN TOUCK BO3MOKHOCTEH
JUIsL IIMPOKOTO MIEPEHOCca CPEACTB U CIIOCOOOB JICHCTBUS;

v BBICTpamMBaTh HHIUBMIYaJIbHYI0 O00Pa30BaTENbHYI0 TPACKTOPHIO, YYHMTBIBAS OrPAHUYECHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIEC OTPAaHUUYCHUS;

v\ MEHATH U yAEPKUBAThH Pa3HbIE MIO3KUIMH B [IO3HABATEILHON JIEATENHLHOCTH.

3.3. KoMmMyHMKATHBHbIE YHHMBEPCAJbHbIE y4eOHbIe eiicCTBUS
BbINyCKHUK CMOKeT:

v OCYNIECTBJIATH JIENOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU (KaK BHYTPH
oOpa3oBaTeNbHON OpraHW3allid, TaK U 3a €€ IpejaesiaMu), MOJA0MpaTh MapTHEPOB I JACIIOBOM
KOMMYHUKAIIMU HCXOJS M3 COOOpa)X€HUW pe3yJbTAaTUBHOCTH B3aWMOJACHCTBHUS, a HE JIMYHBIX
CHMIIaTHI;

v\ IpU OCYLIECTBIEHUM TPYIIOBOH pabOThl OBITH KaK PYKOBOAMTEIEM, TaK M YIEHOM KOMaHIbI B
PasHbIX poJsiX (reHeparop uaei, KpUTUK, UCTIOTHUTENb, BRICTYIAIOIINN, SKCIEPT U T.1.);

v KOODIMHHMPOBATH U BBIIOIHATL PAOOTY B YCIOBHAX PEAIBHOI0, BUPTYAILHOIO U KOMOMHUPOBAHHOIO
B3aMMO/ICHCTBUS,

v pa3BepHyTO, JIOTMYHO W TOYHO H3J1araTh CBOK TOUYKY 3PEHHS C HCIIOIb30BAHUEM aJE€KBATHBIX
(YCTHBIX ¥ MMCbMEHHBIX) SI3bIKOBBIX CPEJICTB;

v pacnosHaBaTh KOH()JIMKTOIE€HHbIE CHTYAllUd M MPEAOTBPAIlaTh KOHMIMKTHI 10 MX aKTUBHOU (as3bl,
BBICTpauBaTh JIEJIOBYI0O U O0pa30BaTeNbHYI0 KOMMYHHUKAIIMIO, KM30eras JTUYHOCTHBIX OIICHOYHBIX
CYXKJICHUU.

3.4. Ilnanupyemble npeaMeTHsbie pe3yabTarbl 0ocBoeHus OOII

B pesyiabraTe u3ydyeHusi yuedHoro npeamera «OcHOBbI (PM3MKH» Ha YPOBHe cpelHero ooiuiero
o0pa3oBaHus:
BpinyckHUK Ha 0230BOM YPOBHE HAYYMTCS:

—  JIEMOHCTpPUpPOBaTh Ha MpHUMEpax poJib U MecTO (U3UKU B (OPMUPOBAHMM COBPEMEHHOM HaydyHOU
KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B IPAKTUYECKOH NEATEIbHOCTH JIIOIEH;

—  JIeMOHCTPUpOBATh Ha IPUMEPAX B3aUMOCBSI3b MEXY (PU3UKON U IPYTMMH €CTECTBEHHBIMU HayKaMH;

—  YCTaHaBIMBaTh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBICHUH M MPUMEHSATh OCHOBHBIE (pU3MuecKue
MOJIEH JIJISl X OMHCAaHUS U OOBSICHEHMUS,

—  HCIOJIb30BaTh MH(QOpMAIMIO (U3NUYECKOT0 COAEP)KAaHUS MPU PELICHWH Y4eOHBIX, MPAKTHUECKHUX,
MIPOEKTHBIX M MCCIEAOBATENbCKUX 3a7a4y, WHTErpupys HH(OpPMALMIO U3 Pa3IUYHBIX HCTOYHUKOB U
KPUTHYECKH €€ OLICHUBAs;

—  pa3nuyaTh M YMEThb HCIOJB30BaTh B Y4EOHO-HCCIIEAOBATEIBCKON NEATEIBHOCTH METO/bl HAy4HOTO
no3HaHus (HaOmo/leHue, OMHCcaHue, U3MEPEHHE, IKCIIEPUMEHT, BBIIBUKEHHUE TMIIOTE3bl, MOJCIUPOBAHUE U
Ip.) ¥ GOpMbI HAYYHOTO 1TO3HAHUS ((aKThl, 3aKOHBI, TEOPHUH ), JIEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO
B HAyYHOM I103HaHUU;

— TPOBOAMTH MpsIMblE M KOCBEHHbIE W3MEHEHHs (U3MYECKHUX BEJIWYHMH, BbIOUpas HU3MEpUTENbHbIE
npUOOPHI C YUETOM HEOOXOAMMOM TOYHOCTH U3MEPEHUH, IUIAaHUPOBATh X0JI U3MEPEHUH, NOTy4aTh 3HaYeHNE
U3MepseMOM BETMYMHBI M OLIEHUBATh OTHOCUTEIBHYIO OTPEIIHOCTD M0 33JAaHHBIM (opMyJiam;



—  TIPOBOAMTH UCCIIEOBAHUS 3aBUCUMOCTEH MEXAY (PU3NYECKMMHU BETMUYMHAMM: TPOBOAUTH U3MEPEHUS
U OIPENENTh HA OCHOBE MCCIEAOBAHUsS 3HAYEHUE MapaMeTpPOB, XapaKTEPU3YIOLINX TaHHYIO 3aBUCUMOCTh
MEX/1y BEJINYMHAMMU, U J€JIaTh BBIBOJ C YUETOM IOIPELIHOCTU U3MEPEHUI;

—  HUCHOJIb30BaTh IS ONUCAHUS XapakTepa MPOoTeKaHUs PU3NYECKUX MPO1ecCOB (HU3HUECKHUE BETUYUHBI
U IEMOHCTPUPOBATh B3aUMOCBSI3b MEX]y HUMU;

—  HUCHOJIB30BAaTh JJISl OMUCAHMS XapaKTepa MPOTeKaHus (PU3NUECKUX MPOIECCOB (PU3NYECKUE 3aKOHBI C
Y4€TOM IpaHMIl UX IPUMEHUMOCTH;

—  peliaTh KaueCTBEHHBbIE 3a/lauM (B TOM 4YHCJIE U MEXKIPEAMETHOIO XapaKTepa): MCIOJIb3ys MOJENH,
¢u3nvecKkre BeIMYMHBI U 3aKOHBI, BBICTPAUBATh JIOTUYECKH BEPHYIO LIETIOYKY OOBSICHEHHS (JOKA3aTeIbCTBA)
MIPEIJIOKEHHOTO B 3a/1a4e mpoiiecca (SIBICHU);

—  pemaTh pacueTHHIC 3a/la4M C SBHO 3a/JlaHHON (PM3MYECKOW MOJIENIBbIO: Ha OCHOBE aHAIM3a YCIOBUS
3a/layd BBIACNATH (PU3UUECKYIO MOJENb, HAaXOAUTh (PU3UYECKHE BEIUYMHBI U 3aKOHBI, HEOOXOJUMbIE U
JOCTaTOYHBIE JJIs €€ PELIEHUs], IPOBOJUTH PACUEThI U IIPOBEPATH MOIYyUEHHBIN PE3yibTar;

—  YYUTHIBaTh TPAHUIIbl MPUMEHEHUS M3YyYCHHBIX (PU3MUECKUX MOeNel MpH pelieHur (U3NYeCKuX U
MEXIPEIMETHBIX 3a/1a4;

— HCIOJIb30BaThb WHGOPMALMIO M TNPUMEHATh 3HAHWA O NPUHOMNAX pabOoThl M OCHOBHBIX
XapaKTepUCTUKAX H3YYEHHBIX MAallMH, HOPUOOPOB U JPYrUX TEXHUYECKHX YCTPOMCTB JUIsl peIIeHUs
MPAKTUYECKHX, YICOHO-HCCIEI0BATEIbCKUX M MMPOSKTHBIX 3a/1a4;

—  HCIIOJIb30BaTh 3HaHMS O (U3MUECKUX OOBEKTaX M IpoleccaXx B IIOBCEJAHEBHOW JKU3HU JUIs
obecriedeHrs: OE30MACHOCTH MpH OOpalIeHWH C NpuOOpaMH W TEXHHYECKUMH YCTPONCTBAMH, JUIS
COXpAaHEHMs 3[0pOBbS M COOJIOAEHUS HOPM OSKOJOIMUECKOrOo IIOBEJEHMsS B OKpYXarolled cpene, i
IIPUHATHS PEUICHUHN B IOBCEAHEBHOM )KU3HU.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

—  NOHUMamb U 0OBACHAMb YENOCMHOCMb QUUYECKOL MeopUll, PA3IUYams 2PaHuYbl ee NPUMEHUMOCMU
U Mecmo 8 psidy Opyeux Qu3uU4ecKux meopuil,

—  glademv npuemamu NOCMPOEHUsT MeOPEeMmuYeckux O0OKA3amenbCmes, d MmaKice NPOSHOZUPOBAHUSL
ocobeHHOoCmel NPOmeKaHus U3UYeCKUX SGNeHULl U NPOYecco8 HA OCHOBE NOJYYEHHbIX MeopemuyecKux
66160008 U OOKA3AMENbCNE;

—  Xapakmepuzoeamsv CUCMEMHYIO CB8A3b MeHCdy OCHOBONONALAIOWUMU HAYYHBIMU NOHAMUAMU:
NPOCMPAHCMB0, 8peMsi, Mamepus (6euecmeso, noje), O8UNCeHUe, CUNA, IHEePIUsL;

—  BblOBUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALANOWUX (HUULECKUX 3AKOHOMEpHOCmel U
3AKOHO8;

—  CamMoCmosAmMenbHO NIAHUPOBAMb U NPOBOOUMb PU3UYECKUE IKCHEPUMEHMbL,

—  Xapakmepu3oeams 2100aibHbLIe NPOOAEMbl, CMOosWue neped Hei08eHecmeoM. IdHepeemuiecKue,
chipbegble, IKON02UYECKUE, — U POTb (PUIUKU 8 PelUeHUU IMUX NpodeM,

—  pewamv npaKmuKo-opuUeHmMuUpoOBaAHHbLE KA4eCMEEeHHble U pAcyemuble uzuiecKkue 3a0auu ¢ 6b100pom
@uszuueckoli mooenu, UCNOIL3Y HECKOILKO (DUIUUECKUX 3AKOHO8 UNU (DOPMYI, CEA3bIBAIOUUX U3BECTIHbIE
Quszuueckue senuyUNbL, 8 KOHMEKCME MENCNPEOMEMHBIX CEs3ell;

—  00bACHAMb NPUHYUNBL pabOmMbl U XAPAKMEPUCTIUKY U3YYEHHBIX MAWUH, NPUOOPO8 U MEeXHUYEeCKUX
YCmMpoucmae,

—  00VACHAMb YCI08USL NPUMEHEHUs. Pu3uuecKux mooeneli npu peweHuy Quuveckux 3a0ad, Haxooums
A0eK8AMHYI0 NPeONlONCeHHOU 3a0aye @QU3ULecKylo Mooelb, paspeuiams npodliemy Kak Hd O0CHO8e
UMEIOWUXCS 3HAHULL, MAK U NPU NOMOWU MEeMOO08 OYEHKIL.

4. CTPYKTYPA Y COJIEPKAHUE YUYEGHOU JUCHUIIIUHBI



4.1. O0béM yueOHOM TUCHMILVIMHBI M BUABI Y4eOHOH padoThI

Buap! yue6Hoi padoThl O0beM 4acoB
Ob6s13aTenpHas yueOHast Harpy3Ka 100
Bcero 3ansaruii 96
TeopeThiyeckoe o0yueHne 40
MPAKTUYECKUE 3aHATUSA 56
Koncyapranuu 2
[Ipomexyrounas arrectarms B hopme aud3adera 2

4.2. COAEP’)KAHUE

BBenenue
®uznka — (QyHIaMEHTAIbHASI HAYKa O TIPHPOJIC.

EcTtecTBeHHO-HAY4YHBI METOJ IO3HAHMs, €r0 BO3MOXHOCTH U TPaHMIBI IPUMEHUMOCTH. DKCIEPUMEHT U
TEOpHsl B TpOLIECCe IMO3HAHMA MPHUPOIbL. MopaenupoBanue (GU3NYECKUX SBICHHH W TporeccoB. Poib
SKCIIEPUMEHTA U TEOPUU B IIpoLecce NMo3HaHus npupoasl. Pusndeckas BenuunHa. [lorpemnoctu nsmepenuit
¢usnvecknx BenuunH. Pusndecknue 3aKOHBI. [ paHHUIBI MPUMEHUMOCTH (pu3mueckux 3akoHOB. [lonsATne o
¢busnueckoil kaptune mupa. 3Hadenne pusuku npu ocoenuu npodeccuit CI1O u cnenunansaocteit CI1O.

1. Mexanuka

Kunemarnka. Mexannueckoe asmwkenue. Ilepemenienue. Ilyts. Cxkopocts. PaBHOMEpHOE NpSIMOIMHENHOE
IBUKEHME. YCcKopeHue. PaBHomepemMeHHOe mNpsMoMHENHHOe ABMkeHue. CBoOoaHOe mnajneHue. JBukeHue
TeJa, OPOIIEHHOT0 MOJT YITIOM K FOPU30HTY. PaBHOMEpHOE ABMKEHHE 110 OKPYKHOCTH.

3akonbl Mmexanuku Horotona. [lepsriit 3akon Hetorona. Cuita. Macca. Ummnynsc. Bropoit 3akon HetoToHa.
OCHOBHOM 3aKOH KJIACCUYECKOW IuHamMHMKu. Tperuil 3akoH HplooToHa. 3aKOH BCEMHUPHOIO TATOTEHHMS.
I'paBuTanmonnoe nozie. Cuna tspkectu. Bec. CiocoObl usmepenus Maccsl Tenn. CUilbl B MEXaHHKE.

3aKoHBI cOXpaHeHHUs] B MeXaHHKe. 3aKOH COXpaHEHHUs UMIyibca. PeakTuBHOE nBHXkeHHE. PaboTa CHUIIBI
Pabora nmoreHnmanbHbIXx cui. MougHocTh. DHeprus. Kunernueckas sHeprus. [loTeHiuanbHas sHeprus.
3aKOH COXpaHEHMsI MEXaHNYECKON sHeprun. [I[puMeHeHne 3aKOHOB COXPAaHEHUH.
Hemoncmpayuu

3aBUCUMOCTh TPAEKTOPHUHU OT BBIOOpA CUCTEMBI OTCUETA.

Buibl MexaHNYECKOTO ABUKEHHUSL.

3aBUCUMOCTB YCKOPEHHMS T€JIa OT €r0 MacChl ¥ CHJIBL, JEMCTBYIOLIEH Ha TEINO.

CnosxeHue cui.

PaBeHCTBO M IPOTUBOIIOIOKHOCTD HANIPABJICHUSI CUJI IEHCTBUSA U IPOTUBOJCHCTBHS.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Ae(popMaiiu.

Cunsl TpeHus.

HesecomocTs.

PeakTuBHOE IBMKEHUE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO M 00paTHO.
JlabopaTopHbie padoThl

HccnenoBanue IBUKEHUS Teja MO I€HCTBUEM TIOCTOSIHHON CHUIIBI.

N3ydeHue 3aKkoHa COXpaHEHUs] UMITYJIbCA.

CoxpaHeHne MEXaHNYECKON PHEPIUH NP IBUYKEHUU TeJa MOJ IEHCTBUEM CHJI TSHKECTU U YIIPYTOCTH.
CpaBHeHue paboThI CUJIbI C K3MEHEHUEM KUHETUUECKON SHEPIUH Tea.

M3yuenne 3aKOHOB COXpaHEHUs Ha IpUMepe yaapa MapoB U 0aJUIMCTHYECKOTr0 MasiTHUKA.



8

N3ydyenne ocoOEHHOCTEN CHITBI TPEHHSI (CKOTBKEHUS).

2. OCHOBBI MOJIEKYJISIPHOM (PU3MKH U TEPMOAMHAMUKH

OcCHOBBI MOJIEKYJISIPHO-KUHETHYECKO# Teopuu. MneanbHbiii ra3. OCHOBHBIE MOJIOKEHUSI MOJEKYIISIPHO-
KHHETH4YecKkoi Teopun. Pasmepsl u Macca moiiekyn u atoMoB. bpoyHnoBckoe asmxkenue. Auddysus. Cumsl u
SHEPTUsl MEXMOJEKYISIpHOrO B3auMojeicTBus. CTpoeHue ra3000pa3HbIX, JKUJIKUX U TBEPAbIX TelL
CkopocTu JOBUXKEHUS MOJEKYI M uUX uzMepeHue. MneanbHblil ra3. JlaBinenue raza. OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHO-KUHETUUECKOU Teopuu ra3oB. Temmeparypa u ee usmepenue. ['a3oBbie 3aK0HbI. AOCOIIOTHBII
HyJIb TeMIlepaTypbl. TepMoanMHaMuyecKas LIKaja TEMIEpaTypbl. Y paBHEHHUE COCTOSHMS HJI€aJbHOTO Tasa.
Mounsipaast ra3oBasi IOCTOsSIHHASL.

OcHoBbl TepMoaAMHAMMKH. OCHOBHBIE MOHATHS W OINpEACNICHUs. BHYTpEHHsII SHEpPrust CUCTEMBI.
BHyTpeHHss sHeprus uaeansHoro raza. Pabora u Temiora kak (GOpMBI miepeaadn dHEPrun. TerioeMKOoCTb.
VYaenbHas TEMIOEMKOCTh. YpaBHEHHE TEIUIOBOTo OanaHca. [lepBoe Havano TepMoauHamMuKu. AauaOaTHBIN
npouecc. IlpuHmmn npekicrBus TemnoBod MammHbl.  KIIJ[ rtemmosBoro asurarend. Bropoe Hagaio
TepMoaArHaMUKH. TepMoauHaMuyeckas 1Kaga TeMiepaTryp. X0oJ0AWIbHbIE MAKUHGL. TeII0BbI€ ABUTATEIN.
OxpaHa npupobl.

CaoiictBa mapoB. Mcrnapenue u KoHjeHcanus. HacwlllleHHBIH Map W ero CBOWCTBA. AOCOJIOTHas M
OTHOCUTEJIbHAS BJIAXHOCTh BO3Ayxa. Touka pocbl. Kurenue. 3aBUCMMOCTH TeMIEpaTypbl KUIEHUS OT
nasneHus. [leperpeTsiil nap v ero UCMOIb30BAHUE B TEXHUKE.

CBoiicTBa KuakocTeil. XapaKTepuCTUKa JKHUJIKOTO COCTOSIHUSA BemiecTBa. [lOBepXHOCTHBIN croit
KUIKOCTU. OHEPrusi MOBEPXHOCTHOIO CJOs. SIBIE€HUMS Ha TrpaHULE XKUIKOCTU C TBEPAbIM TEJIOM.
Kanwmnsapusie sBienus.

CBolicTBa TBepAbIX TeJl. XapaKTepUCTUKa TBEPJOTO COCTOSIHUS BeEllleCTBAa. YTIPYTrUe CBOKWCTBA TBEPBIX
ten. 3akoH ['yka. MexaHnuueckue cBoicTBa TBEpABIX Tell. TeraoBoe pacIMpeHne TBEPAbIX TEl U )KUIKOCTEH.
[1naBneHue u KpucTamu3anus.

JdeMoHcTpauuu

JIBu>keHre OpOYHOBCKHX YaCTHII.

Huddysus.

W3meHeHue qaBiieHus ra3a ¢ U3MEHEHHEM TEMIIEPATyphl MPU MOCTOSTHHOM 00BbEME.

N3otepmuuecknii 1 n300apHBIN MPOIECCHI.

V3meHeHre BHYTpEHHEH SHEPTUH TEN MPU COBEPIICHUHU padOTHI.

Moienn TEeJIOBBIX JIBUTATEIICH.

Kunenue BoabI pu MOHMKEHHOM JaBJICHUH.

[IcuxpomeTtp u rUrpomeTp.

SBneHus MOBEPXHOCTHOTO HATSHKEHUS U CMauyHBaHMUS.

Kpucrannsl, amopdHbie BelecTBa, )KUAKOKPUCTATIINYECKUE TETa.

JlaGopaTopHble padoThI

N3mepenne BIaKHOCTH BO3/1yXa.

N3mepenne moBepXHOCTHOTO HATSHKEHUS YKUIKOCTH.

Habmonenue nporecca kpucrannuzanuu M3yuenue nepopmanmu pacTsokeHuUs.

N3yuenune TeniaoBoro pacuimpeHus: TBEPAbIX TEll.

N3yuenne ocobeHHOCTEH TEIIOBOTO PACIIMPEHHS BOJIBI.

3. DJIeKTPOAMHAMMKA

DileKTpHYeCKOe MmoJie. DIEKTPUUECKHE 3apsbl. 3aKOH COXpaHEeHUs 3apsana. 3akoH Kynona. DnekTpuueckoe
nmone. HampsokeHHOCTH  dnekTpudeckoro mods. [lpuHmun  cymeprosumuu  mojeid. Pabora  cun
anekTpocraruueckoro mnoss. [loreHuman. Pa3HOCTP MOTEHHMATOB. OKBUIOTEHIMAIbHBIE MOBEPXHOCTH.
CBsi3p MEXIy HaNpsHKEHHOCTHIO W PA3HOCTHIO TMOTEHITMATIOB JJIEKTPUYECKOTO TOJsA. JMAJIEeKTpUKU B
anektpuueckom nose. [lonspuzauus nusnekrpukos. [IpoBogHuku B anekTpuueckom nosie. KonneHncaropst.



CoenHeHrE KOHJEHCATOPOB B Oarapero. DHEPrus 3apsHKEeHHOTO KOHJEHCATOpa. DHEPrus dJIEKTPUIECKOTro
TOJISL.

3aKoHbI MOCTOSIHHOTO TOKA. YCJIOBHS, HEOOXOAUMBbIE JII BO3HUKHOBEHHUS U  MOJJACpKAHUS
ANEKTPUYECKOTo Toka. Criia ToOKa M IJIOTHOCTh ToKa. 3akoH OMa st yyactka 1enu 6e3 3/[C. 3aBucumMocThb
AJEKTPUUYECKOTO COMPOTUBIICHHUS OT Marepuaia, JJIWHBI U TUIOMAAM MOMEPEYHOTO CEYEHHUs IPOBOJHUKA.
3aBUCHUMOCTb 3JIEKTPUYECKOIO0 CONPOTUBIIECHUS IPOBOJHUKOB OT TEMIIEpaTyphbl. DJIEKTPOABMKYILAS CUIa
MCTOYHMKA TOKa. 3akoH Owma mina nonHoi nenu. CoenuHeHHE NMPOBOAHUKOB. CoeqUHEHHWE HCTOUYHHKOB
aNeKTpUYecKoi sHepruu B O6arapero. 3akoH Jxoyns—Ilenna. PaboTa 1 MOIIHOCTB 3JIEKTPHUUECKOT0 TOKA.
TemnoBoe geiicTBUE TOKa. DIEKTPUYECKHH TOK B MOIynpoBoaHHKax. CoOCTBEHHass MPOBOJUMOCTH
MOJIYPOBOIHUKOB. [101ynpoBOIHUKOBEIE TPHOOPHI.

MarnuTHoe moJie. BexTop MHAYKIIMM MAarHUTHOIO NOJIA. JIeMCTBHE MarHUTHOTO IIOJISI HA NMPSMOJIMHEHHBINA
MIPOBOJIHUK C TOKOM. 3akoH Amriepa. BzaumoaeiicTBue TokoB. MarHuTHBIN TOTOK. PaboTa 1mo nepemerieHno
MPOBOJIHMKA C TOKOM B MarHUTHOM moJje. JleficTBue MarHMTHOTO MoJisi Ha ABMXKYymuics 3apsg. Cuna
Jlopenua. Onpenenenue yaenbHOro 3apsaa. Y CKOpUTENIU 3apsyKeHHbBIX YaCTHUII.

DJIeKTPOMATHUTHAST MHAYKIUS. ODJIEKTPOMarHuTHAas HWHAYKIUA. BuxpeBoe dJIEKTpUYECKOE IOJeE.
CaMmouHyKIHsI. DHEPrys MarHUTHOT'O TTOJISL.

JdeMoHcTpanuu

B3auMopeiicTBre 3apsyKeHHBIX TEll.

[IpoBOIHMKY B AIEKTPUYECKOM IIOJIE.

JIMBIIEKTPUKHU B 3JIEKTPUUYECKOM TOJIE.

Konpaencaropsl.

TennoBoe AeiCTBUE INEKTPUUECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs MPOBOJAMMOCTD MOJTYIPOBOJIHUKOB.

[TonynpOBOAHUKOBBIN AUOI.

Tpansucrop.

OnbIT Dpcrena.

B3anmMozeicTBre IpOBOIHUKOB C TOKAMM.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

DNEeKTpOABUTATEb.

DNEeKTPOU3MEPUTENbHBIE PUOOPHI.

DneKTpoMarHuTHast MHIYKIIHS.

OneiTel Dapanes.

3aBucumoctb DJC caMOMHAYKIIMH OT CKOPOCTH U3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTHU MTPOBOJIHUKA.
Pabota snektporeneparopa.

Tpancdopmatop.

JlaGopaTopHble padoThI

N3yuenue 3akona Oma a1 y4acTka [eMnu, NOCIeI0BaTEIbHOT0 U NapajlIeIbHOTO COEUHEHUS TPOBOIHUKOB.
N3yuenne 3akona Oma JJis OJTHOM 1IETIH.

N3yueHue siBIEHUS 3TEKTPOMArHUTHOW UHIYKIIUH.

Omnpenenenue ko3P huUIMEeHTa MOJIE3HOTO ACHUCTBUS MIEKTPUIECKOTO YaHHKA.

Ornpenenenue TeMIepaTypbl HUTH JIAMITbl HAKAJIUBaHUSI.

Onpenenenne 3/]C 1 BHyTpEHHETO CONPOTUBIIEHUS] HICTOYHUKA HAIIPSAKEHUS.

4. Kos1e6aHuA ¥ BOJHBI

Mexanuueckue koJsedanusi. KonebartenpHoe aBmkeHue. ['apmonmueckue konebanus. CBOOOIHBIC
MexXaHW4YecKkue KoJjieOaHus. JIMHEWHbIe MeXxaHWYeCKHe KojebaTelbHble CHUCTEMBI. [IpeBpallieHne »HEepruu
npu KoseOaTenbHOM JBMKeHHH. CBOOOJHBIE 3aTyXalolMe MeXaHWuYecKue KoleOaHus. BbIHYXIIeHHBIE
MexXaHW4YecKue Konebanus. Ympyrue BoiHbI. [lonepeunbie u MpoobHBIE BOJTHBI. XapaKTEPUCTUKUA BOJIHEI.
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VYpaBHenue miockoi Oerymeil BoiHbl. MHTepdepenius BonH. [lonstue o audpaxuuu BoJH. 3BYKOBBIC
BOJIHBIL. YJIBTPa3BYK U €ro NPUMEHEHHUE.

DJIeKTPOMArHuTHbIe KoJ1ebaHusi. CBOOOIHBIC 3JEKTpOMarHuTHbIe KojeOanus. [lpeBpaiienne sHepruu B
Kosie0aTenbHOM KOHTYype. 3aTyxarolllue 3JeKTpOMarHuTHele KojebaHus. [‘eHeparop He3aTyXarooUmx
AJIEKTPOMArHUTHBIX KojeOaHuii. BeIHyXIeHHbIE 3neKkTpudeckue konebanus. [lepemennslii Tok. ['eneparop
IIEPEMEHHOT0 TOKAa. EMKOCTHOE M MHAYKTHBHOE CONPOTHBIICHMS IEPEMEHHOro TOKa. 3akoH Oma i
AJIEKTPUUYECKON [T MEPEMEHHOTO TOKa. PaboTa 1 MOITHOCTh MEPEeMEHHOT0 TOKa. | eHepaTopsl TOKa.
Tpancdopmaropsl. Toku Beicokoi yacToThl. [lonydenue, nepegaya u pacrnpeeeHue 3J1eKTPOIHEPIHH.
JIeKTPOMATHUTHbIE BOJIHBI. DJEKTPOMAarHUTHOE IOJIE€ KaK OCOOBIA BHJ MaTepHH. DIIEKTPOMArHUTHBIC
BosHBL. BuOpatop I'epuia. OTkphITBIN KojeOarenbHbId KOHTYp. M300perenune pagno A. C. IlomoBsiMm.
ITonstue o paguocsssu. [IpumeHeHNe 31€eKTPOMarHUTHBIX BOJIH.

JdemoHcTpauuu

CBOOOIHBIC U BBIHYK/ICHHBIC MEXaHUYECKHE KOJICOaHNsI.

Pesonanc.

OO6pa3oBaHue U pacIpOCTPaHEHHUE YIPYTUX BOJH.

YacToTa koje0aHMil U BbICOTA TOHA 3BYKA.

CB00OOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHMS.

OcmwnorpaMMa NepeMEeHHOr0 TOKa.

Konzaencarop B Lienu nepeMeHHOro Toka.

Karymka MHIyKTUBHOCTH B LIENIU IEPEMEHHOTO TOKaA.

Pe3onanc B mocieoBaTeIbHON LENTH TEPEMEHHOTO TOKA.

W3nmyuenue u npuem 3J€KTPOMarHUTHBIX BOJIH.

Pannocssse.

JlaGoparopHblie padoThI

N3ydeHue 3aBUCHMOCTH IepHOJa KOJEOAHUNH HUTSHOIO (MU MPYKXUHHOTO) MasiTHUKA OT JUIMHBI HUTU (MU
MAacchl Ipy3a).

WNHayKTUBHBIE 1 EMKOCTHOE COIIPOTUBIIEHMSI B LIENIH IEPEMEHHOTO TOKA

5. OnTuka

IIpupona ceera. CKopocTh pacpOCTpaHEHHUs CBETa. 3aKOHbBI OTpa)XeHUs W mperomieHus cBera. [lonHoe
orpaxkeHue. JInn3zpl. ['na3 kak ontuyeckas cucrema. Onruyeckre npuoopsl.

BoJsHoBbIe cBoiicTBa cBeta. HTepdepenuus cBera. KorepeHTHOCTh cBeTOBBIX Jyuel. MHTepdepenuus B
ToHKHX ieHkax. [Tomocer paBHoit Tonmuubl. Konbiia Hetotona. Micnonb3oBanue nuutepdepeHiiny B HayKe U
TexHuke. Judpakuus csera. [udpakuus Ha Imenu B MapajuledbHbIX Jydax. JupakiuoHHas peuerka.
[lonsitue o ronorpadguu. Ilomspuzanuss mnomepeuHslx BonH. [lomgpuzauusa cBera.  JIBoiiHoe
ayuyenpenomiuenue. Ilomapounsl. ducnepcus cBera. Buael cnextpoB. Cnektpbl uciyckanus. CHEKTpbI
norjoueHus. YiabTpaduoneroBoe W HHPpaKpacHoe wu3iydyeHus. PentrenoBckue nyuu. WX mpupoma u
CBONCTBA.

JdemMoHcTpanuu

3aKOHBI OTPA’KEHUS U IPETIOMIIEHHSI CBETA.

[TonHOE BHYTpEHHEE OTpaKEHUE.

Onrtuyeckue mpuOOpHI.

WnTepdepennus cera.

Hudpaxius ceera.

[Tonspuszanus ceera.

ITosydyeHune ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonydenue cniekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PELIETKH.

CrnekTpockor.

JlaGopaTopHbie padoThI
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N3yuenne n3o0paxeHus MpeIMETOB B TOHKOM JIMH3E.

Nzyuenne nuntephepeHuu u Audpakiiud CBeTa.

I'pagynpoBka CIEKTPOCKOINA U ONPEEIICHUE IJIUHBI BOJIHBI CIIEKTPaIbHBIX JIUHUI.

6. Di1eMeHTBHI KBAHTOBOW (PU3NKHU

KBanToBas ontuka. KsantoBas rumote3a [lnanka. ®@oroHbl. BHemnuii ¢orosnexrpuueckuii dPQexr.
Bayrpennuii poroaddext. Tumpl (oTOIEMEHTOB.

®usuka aroma. Pa3BuTue B3IVIAI0B HAa CTPOCHHE BELIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax
Bojopoaa. Anepnas momens atoma. OmbiTel 3. Pesepdopma. Mogenp aroma Bomopoma mo H. bopy.
KBaHTOBBIE T€HEPATOPBI.

®usuka atoMHOro sigpa. EcTecTBeHHass paJMOaKTUBHOCTb. 3aKOH pPaJuOaKTHBHOro pacmaga. CrocoOsl
HAOJIOACHUS U PErHCTpaluy 3apsDKeHHBIX dyacTull. Dddexkr BaBunosa - UepenkoBa. CTpoeHHE aTOMHOTO
anpa. Jledekt macchl, 3HEpPrUs CBSI3U U YCTOWYMBOCTh aTOMHBIX sifiep. SnepHble peakuuu. MckyccTBeHHas
paanoakTuBHOCTh. JleneHue Tspkenbix siep. LlemHas spepHas peakuus. YnpasiseMmas LEMHas peakuus.
Anepubiii peakrop. [lonmydyeHue paaroakTUBHBIX M30TONOB M HMX NPUMEHEHHE. buonormdeckoe AeilcTBUE
PaZMOaKTUBHBIX U3Ty4YEHUH. DIIEMEHTapHbIE YaCTHUIIbI.

JdeMoHcTpamun

dortoaddexr.

JIuneliuaTpie CIEKTPHI Pa3IMYHBIX BELIECTB.

Nznydyenue nazepa (KBaHTOBOTO T€HEPATOPA).

CueTynK HOHUBHPYIOUIUX U3ITYyYEHUH.

IIpumepHblie TeMbl pedepaToB (10K/Ia10B), HHAMBUAYAJIbHBIX IPOEKTOB

» Anekcauap ['puropseBud CToneToB — pyccKuil (U3HK.

* Anekcanap Crenanosud [lonoB — pycckuii yueHblil, n300peraTennb paano.

* AllbTepHaTHUBHAs YHEPTeTUKA.

* AKyCTHYECKHE CBOMCTBA MOJYIPOBOJHUKOB.

» Aape Mapu Amnep — OCHOBOIIOJIOXKHUK 3JIEKTPOAUHAMUKH.

* ACUHXPOHHBIN JIBUTaTEIIb.

» AtomHas ¢usuka. M3otomnsl. [IpumeHenne painoakTUBHBIX U30TOIOB.

* beckoHTaKTHBIE METOABI KOHTPOJIS TEMIIEPATYPHI.

* bunonsipHbie TPaH3UCTOPHI.

* bopuc CemenoBudy Slko0u — Qu3uk u n300peTaTenb.

* Benuyaiiime oTkpbITHS (PU3UKH.

* Bupl anexkTpuyeckux pazpsaaoB. DIEKTpUUYECKHE pa3ps/Ibl Ha CIyK0e uenoBexa.

* Biiusinue nedexToB Ha (pr3HUECKHE CBOMCTBA KPUCTAILIOB.

* ['onorpadus u ee mpuMeHEHHE.

* J[BUKEHHE Tella MEPEMEHHON MACCHI.

* ludpakuus B HaIen KU3HU.

* )Kugkue kpucrauibl.

* 3akonbl Kupxroda 1 3neKTprUuecKoi IemH.

* 3aKOHBI COXPAHEHUS B MEXaHHKE.

* Urops BacunbeBnu KypuaTtoB — Qu3uK, OpraHu3aTOp aTOMHOM HAyKH M TEXHHUKH.

* Mcaak HproTOH — co3marenb KiiacCuueckon (pu3uku.

* Mcnionp30BaHKE JIEKTPO3HEPTUH B TPAHCIIOPTE.

* Kitaccugukanus v xapakTepUCTUKH 3JIEMEHTAPHBIX YaCTHUI.

* KoHCTpyKIIMOHHAs POYHOCTh MaTepHalia U €€ CBA3b CO CTPYKTYPOH.

» KoHCTpyKIIMs ¥ BUABI J1a3€pOB.

* Kpuoanekrponuka (MUKpPOIIEKTPOHUKA U XOJIO).

* JlazepHble TEXHOJIOTUU U UX UCIOJIb30BaHUE.
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* Jleonapao na Bunun — y4deHslii U u300peTaTesb.

*MarautHbIe U3MEpeHHUsI (PUHITUTIBI TTOCTPOCHUS TPHUOOPOB, CIIOCOOBI U3MEPEHUS
MarHMTHOI'O IIOTOKA, MArHUTHOW MHAYKLINN).

» Maiikn ®apaneit — co3gaTens yudeHUs 00 3JeKTPOMarHUTHOM II0JI€.

* Makc IInank.

* Metoa Me4YeHbIX aTOMOB.

* MeToapl HaOIIOICHHS U PETHCTPALUHU PAJAUOAKTUBHBIX U3TyY€HUH U YaCTHII.
* Metozap! onpenesieHust INIOTHOCTH.

* Muxaun BacunbeBrd JIOMOHOCOB — YUY€HBIN SHIMKIIONEINCT.

* Monenu aroma. OneiT Pezepdopna.

* MoJieKyIsIpHO-KMHETHYECKast TEOpUs UACATbHBIX I'a30B.

* MonHuss — ra3oBbli pa3psig B IPUPOAHBIX YCIOBUSAX.

* HanoTexHOIOTUS — MEXIUCIHUIIMHAPHAS 001acTh QyHAaMEHTAbHON U MPUKIIA] -
HOM HayKU U TEXHUKHU.

* Hukona Tecna: »ku3Hb U HEOOBIYAHHBIE OTKPBITHSI.

* Hunibe bop — oauH U3 co3aaTeneil coBpeMeHHON (DU3UKH.

* O0bsacHeHre (POTOCHHTE3a C TOUYKU 3PCHUS (DUHKH.

» OnTUYeCKHUE SBJICHUS B IPUPOJIE.

* OTKpBITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOU CBEPXIIPOBOUMOCTH.
* [lepeMeHHBIN 3NEKTPUUECKUN TOK U €r0 IPUMEHEHUE.

* [Ima3mMa — 4eTBEepTOE COCTOSTHUE BEILIECTBA.

* [lonynpoBOAHMKOBBIE JATYUKH TEMIIEPATYPHI.

* [IpumeHeHNEe KUAKUX KPUCTAIIOB B IPOMBILIUIEHHOCTH.

* [IpumeHeHue sAEpHBIX PEAKTOPOB.

* [Ipupona peppomarnerusma.

* [IpoGembl 2KOJIOTHH, CBSI3aHHBIE C UCIIOIB30BAHMUEM TEILIOBBIX MAIIIKH.
* [IpousBoacTBO, NEpenaya U UCII0JIb30BAHNUE IEKTPOIHEPTUH.

* [Ibe303neKTprUYecKUl 3P PEKT ero NpuMeHeHue.

* Pa3BuTHE CpeACTB CBSI3U U pajyo.

* PeakTuBHBIE IBUTATEIN U OCHOBHI pabOTHI TEIUIOBOM MAIlIUHBI.

* PeukTOBOE M3ITy4YEeHUE.

* Pentrenosckue nyun. Mcropus otkpertus. llpumenenue.

* Ponp K.3.11101K0BCKOTO B pa3BUTHH KOCMOHABTHKHU.

* CBeT — 2JIEKTPOMarHuTHas BOJIHA.

* Cepreit [laBnoBuu KoposieB — KOHCTPYKTOp M OpraHu3aTrop INPOHU3BOJACTBA PAKETHO-KOCMHMUYECKOMN
TEXHUKH.

» Cuiibl TpeHHUS.

» CoBpeMeHHasl CIIyTHUKOBAs CBS3b.

» CoBpeMeHHas (pruznueckast KapTHHA MUpA.

* CoBpeMEHHBIE CPEJICTBA CBS3H.

* Tpancdopmaropsl.

* YabpTpa3Byk (IojiyueHue, CBOMCTBA, MPUMEHEHHE).

* YrpaBiisieMblil TEPMOSIICPHBIN CUHTES.

* YCKOpHTENN 3apsyKEHHBIX YaCTHIL.

» du3nKa U My3bIKa.

» dusnyeckue cBOKMCTBAa aTMOC(HEPHI.

* OOTORJIEMEHTBHI.

» ®otorddekr. [Ipumenenune sBaeHus: Gorodpdexra.
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* Xanc Kpuctuan Opcres — OCHOBOIIOJIOKHUK 3JIEKTPOMarHeTusma.
» [[Ikana 31eKTPOMarHUTHBIX BOJIH.

* DKOJIOTHYECKHE MPOOJIEMBI M BO3MOKHBIC ITYTH UX PEILICHHS.

* DIEKTPOHHAs IPOBOJUMOCTb MeTa/I0B. CBEpXIPOBOAUMOCTb.

* Omumii XpuctruanoBud JIeHI] — pycckuit pu3uk

4.3. TemaTu4eckuii nJjiaH y4eOHo# AucuMIIMHBI « OCHOBBI QU3NKW

(43.01.09 «IloBap,koHaUTEP>)

Cemec Pazgen Koim-Bo wacos
Tp BCETroO % g 3 g § S 0:5
=) = = A N S
e | & > =52 | §
Z
Beenenne 12 12 8 4
1. MexaHuka
1 1.1. Kunemaruka 4 4
Cel\;eCT 1.2.3akoHbl MexaHuku HproToHa 4 2
1.3.3aK0HBI COXpaHCHUS B MEXaHUKE 4 2
2. OCHOBBI MOJIEKYJISIPHON GU3NKH U 18 18 6 12
TEPMOIHHAMHUKH
2.1.0cnoBbl MKT 6 6 2 4
2.2.OCHOBBI TEPMOIUHAMUKH 6 6 2
2.3.CBoiicTBa napon 2 2 2
2.4.CBoiicTBa JKHIKOCTEH 2 2 2
2.5.CBoiicTBa TBEpIbIX TEI 2 2 2
3. DyiekTponMHAMHKA 18 18 8 10
3.1.2nekTpryeckoe nojie 4 4 2 2
3.2.3aK0HbI IOCTOSHHOTO TOKa 2
3.3.MarauTHOe 1oine 4 2
3.4.2nekTpoMarHuTHasi MHYKIHS 4 2
3a 1 cemecTp 48 48 22 26
4.KoJsie6aHus M BOJTHBI 18 18 8 10
4.1.Mexannueckue KosieOaHust 2 4
4.2 DneKTpoMarHUTHBIE KOIEOAHUs 2 4
CCI\fCCT 4.3.251eKTpOMarHUTHbIE BOJIHBI 4 2
P 5.OnTuka 12 12 4 8
5.1.Ilpupona ceera 8 2 6
5.2.BosiHOBBIE CBOIiCTBA cBETa 4 2 2
6. DJIeMeHTBhI KBAHTOBOI pU3NKH 18 18 6 12
6.1. KBanroBas onTuka 6 2 4
6.2.du3uka atoma 6 2
6.3.du3nKa aTOMHOTO siJipa 6 2
Koncynpranuu 2
IIpoMeskyTOouHas aTTecTalLusl 2
3a 2 cemectp 52 48 18 30 2 2
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100‘96‘40‘56‘2‘

[[\S]

| O0beM 00pa3oBaTe/IbHOI HATPY3KH ‘

5. YCJOBMYSI IJIsI PEAJIN3AIIAU ITIPOTPAMMBI YYEBHOM JIUCIHUTIIAHBI

5.1.YuyeOHo-MeTOANYECKOE H MATEPHAIbHO-TeXHHYECKOe 00ecnevyeHne NporpaMmmMsbl yueoHoii
AUCHHILTUHBI

Jlns peasin3aliuy MporpaMmbl AUCHUIIIMHBL «OCHOBBI (PU3UKN» UMeeTCsl yueOHbIN KabuHeT «Dusnkay.
VYuebublii kabuner «®usuka» umeer y4yeOHOEe OOOpYAOBaHHME, TEXHHYECKHE CpEACTBA OOy4YCHHS,
IporpaMMHOE oOecriedeHue, y4eOHO- METOAMYECKUN KOMIUIEKT MaTEPUaoB.
Komrmuiekt ydebHOro obOopynoBaHus (PU3NYECKOr0 KaOWMHETa COCTOHWT M3 CICAYFOIIMX MTO3UIIHIA:
IpUOOPBI AJIS IEMOHCTPALIMOHHBIX ONBITOB (MIPHOOPHI OOIIET0 Ha3HAUYEHUs], TPUOOPBI 110 MEXaHMKE,
MOJICKYJISIPHOM (U3UKE, AJIEKTPUYECTBY, ONTHKE M KBAHTOBOH (PH3HKE)

1. IIpuGops! a1 71a6OPAaTOPHBIX PAGOT U OIBITOB

2. TlpuHAJIG)KHOCTH ~ [JIs  ONBITOB  (1a0OpaTopHble  NPHHAMICKHOCTH,  MaTepualbl, II0CYJa,
UHCTPYMEHTBHI)
3. Mogaenu
CoBpeMEHHbIE TEHICHIMM DPAa3BUTUS E€CTECTBEHHO- Hay4yHOro oOpa3oBaHHs, HEOOXOJUMOCTh
ONTHMHU3ALMU TIpoliecca OOydeHUs TpeOyloT Haiauuusig B (U3MYECKOM KaOMHETE ayIuo- BHU3YyaJbHBIX
TCO: wmynbTUMeauitHOTO 000pynOBaHMs (NEPCOHATIBLHOTO KOMITBIOTEPa, KOJOHOK, JKpaHa Jyis
JEMOHCTpallud M TpocMoTpa Bujeo3amnuceil). Takas koHdurypamus mno3Bosser ucnoib3oBaTh [IK
npu pabore ¢ pazHOOOpa3HBIM NPOTPAMMHBIM OOecriedeHHueM (KOMIBIOTEpHBIE MOJENH (PU3HMUYECKUX
SBIIGHUH ¥ TPOLIECCOB, pa3HOOOpa3HbIe 00yYaroIe U KOHTPOIUPYIOIINE IPOTPAMMBI).
KoMIIeKT TeXHUYECKUX CpeacTB O0yUEHHUsI COCTOUT U3 CIIETYIOIINX TO3ULIUNI:
1.MynbTumMeaunitHoro o6opynoBanus (IIEpCOHATBLHOTO KOMITBIOTEPA, KOJIOHOK, SKpaHa JiIsl IEMOHCTPAINH U
MIPOCMOTpa BUJIC03AMUCEH )
2.9KpaHHO- 3BYKOBBIX CPEJICTB:
-y4eOHO-METOJIMYECKHE D3JEKTPOHHbIE MaTepUalibl Pa3jIMYHBIX TE€M JUCLHMIUIMHBL: MPE3EHTALUY;
BUICO(PArMEHThl OMBITOB; JEKIMH, JEMOHCTPAllMOHHBIE OIBITHI, TECTOBBIE 3aJaHHUs, PELICHHE 3a/1a4 Ha
CD nuckax (MHTepakTUBHBIE JEKIIMH. JJIEKTPOHHBIC YPOKU U TECTHI.
3.IlnakaTHBIX TMEYATHBIX CPEICTB MO pa3jenaM: MEXaHWKa, MOJICKYJspHas (pu3uKa, SIEeKTPOAMHAMUKA,
CTPOEHHE aTOMa 1 KBaHTOBask PU3UKA.
IlepcoHanbHbIl KOMIBIOTEp B KaOuWHeTe (DU3MKM UMEET ClieAylolllee MporpaMMHOe o0ecrieyeHue:

1.  Onepauunonnas cucrema Windows XP
2. KoMmruiekt npukiagHbIx mporpamm, Bxoasmux B maket MS Office
3. IIporpamMmsbl YTHIIUTBI (aHTUBUpYCHas Mporpamma ESET NO 32

nporpamma-ynakouk WINRAR, ciy>xe0HbIe mporpamMmsl U 11p.)
Kommnekt yuyeOHOM MmeOenn kaOuHeTa (U3MKM COCTOMT M3 MOCAAOYHBIX MECT IO KOJIMYECTBY
oOydJaronuxcsi, pabouero Mecra NpenojaBaTessi, y4eOHON OCKM, MKApOB ISl XpaHEHUs Y4eOHOTO
000pyIOBaHUSI.

5.2. UndopmannoHHoe odecniedeHHe peaTn3alu NPporpaMmMbl

OcHoBHas nuTeparypa s 00yJarouuxcs
1. Mskumes I'.5., Byxosues b.b., Corckuiit H.H. ®u3uxa 10 (6a308Bb1ii 1 po¢ui. ypoBeHb): yueOHUK
C MpHJIOKEHHEM Ha 1. Hocutene/noa pen. [TappentseBoit H.A. M.:IIpocemenne,2014.366¢.
2. Msxumes I'.41., Byxosues b.b., Corckuit H.H. ®u3uka 11 (6a30BbIif 1 mpodwil. ypOBeHb): y4eOHUK
C MpUJIOKEHHEM Ha 1. Hocutene /mox pex. [Tapdentreoit H.A. M.:IIpocsemenne,2014.382c.
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3. Mskumes I'.41., Byxosues b.b., Corckuit H-H. ®usuka 10 (6a30Bblii ypoBEHB): Y4EOHUK/TION PEI.
[TapdentpeBoit H.A. M.:IIpocsemenue, 2010. 366¢.
4.  Msxumes I'.5., byxoBueB b.b., Corckuiit H.H. ®usuka 11 (6a30BbIii ypoBeHB): yU4COHHUK/TION
pen. [TapdentreBoit H.A. M.:IIpocBemenue, 2010.382c.

5. KacpanoB B.A. ®usuka 10 (6a30Bblil ypoBeHb) yueOnuk — M: [Ipoda, 2012.272c.

6. KacpsnoB B.A. ®usuka 11 (6a30BbIii ypoBeHb) yueOHnk — M: Jlpoda, 2012.
JononHurenpHas:
1. AnexceeBa M.H.Dusuxa- oOHBIM :KHHra g BHekinaccHoro  yreHus/M.H. AnekceeBa -
M.:Ilpocsemienne, 1980.160c.
2. borateipeB  A.H. Paauwo-snexktpoHuka, aBTOMaTHKa H djeMeHTHI DBM: yueOHOe mocobue /A.H.
borateipeB -M.:IIpocsemenne, 1990.175c.
3.bonpmoit cipaBouyHuk DuU3MKa: IJIs IMIKOJBHUKOB M TOCTyMamImux B By3b,M.: JIpoda,2000.
4. ImutpueBa B.®. 3agaun no gusuke: yued. mocodue. — M., 2003.
5.Imutpuena B.®. ®usuka: yueOnuk. — M., 2003.
6. ®uzuka EI'D 2007 :YuyeOHO-TpEHUPOBOYHBIE MAaTEpUaANIbl JUIsl MOATOTOBKHM Yydamuxcs. M.:MHTennex-
Lentp, 2007
7. ®uzuka EI'D 2010 :YuyeOHO-TpeHUPOBOYHBIE MaTepUalIbl JUIsl MOATOTOBKHM Yydamuxcs. M.:MHTenneKT-
entp, 2010
8. Kympun M.A. ®dusuka B CEIBCKOM XO34HCTBE: KHHUIa T y4auuxcs. -
/ M.SL. Kynpun -M:I1pocsemienune, 1985. 144c.
9. PermkeBny A.I1. Coopnuk 3amau no ¢umsmke st 10-11 xmaccoB cpenmneit mkodisl - M.:poda, 2010.-
188c.
10.Camoiinenko I1.1., CepreeB A.B. COopHUK 3a/1a4 1 BOIIPOCHI 110 Gu3nke: yueod. mocodue. — M., 2003.
11.Camoiinenko I1.1., Cepree A.B. ®u3uka (A1 HETEXHUUYECKUX clienuanbHoCcTel): yueOHuk. — M., 2003.
12. ®uzuka: CripaBOYHUK JJIs1 CTApUICKIIACCHUKOB M abuTypueHToB , M.:Dxcmo-tipecc, 2000.240c.
13. ®uzuka EI'D2-2005: KoHTpoJibHBIE U3MEPUTEIbHBIC MaTepUabl IS MOATOTOBKA K €IUHOMY
rocyapcTBeHHOMY 3k3ameHy -M.:Llentp tectupoBanus MunoOpa3zoBanust Poccuu, 2004
14. Xpecromatust no ¢usuke :Yuebnoe nocodue s yuyamumxcs/ Coct.:A.C. EHnoxoBuuy, 0.9.
Kabapnun, F0.A.KoBapckuit u np.; mox pen. b.M.Cnacckoro.- M.: [Ipocsemenue, 1982.223c.
15. ®usuka EI'D 2006: YyeOHO-TpEHUPOBOYHBIE  MaTepuajibl A MOATOTOBKM  ydalluxcs. -
Poco6puanzop, UCOII - M.:Untennext-Lientp, 2006.224¢
Jlutepatypa i mpenojaBaTelnis

OcHoBHas:
I .Msxumesl.fl., ByxoBue b.b., Corckuit HH. ®wusuka 10 (6a30BbIii ypOBEHB): YUECOHHK/TION PE.
[TaphenTreBoit H.A. M.:IIpocsenienue, 2010. 366¢

2. Mskumesl .., ByxosneB Bb.b., Corckuit H.-H. ®wusuka 11 (6a30BbIii YpOBEHB): YUCOHMK/TION PE.
[Tappentreroit H.A. M.:ITpocsemenue, 2010.382c.
3.I'pomos C.B. Illaponosa H.B. ®usuka, 10—11: Kaura ans yuutensa. — M., 2004.
4.Kabapaun O.0., OprnoB B.A. DkcniepuMeHTanbHble 33JaHus 10 ¢usnke. 9—11 kiaccel: yueGHOe mocodue
JUTSL ydaruxcst 001eo0pa3zoBareabHbIX yapexaeHui. — M., 2001.

JononuurenbHas:
l.borareipeB A.H. Paaunosnexktponuka, aBTomMaTuka u 3iemMeHThl OBM:Vue0. Ilocobue mia 8-9 ki
cpen.uk.-M.: IIpocsemenue, 1990.-175c.
2.T'opeB JI.A. 3anumartenbHble ONBITHI MO (u3MKe B 6-7 Kiaccax cpenHed mkoabl. KH. g yuuTens.-
M.:IIpocsemienue, 1985.-175c. u.
3.KacesanoB B.A. Metoanieckne peKOMEHAAINH 10 UCIIONb30BaHNi0 yueOHnKoB B.A.KacksnoBa «®dwusuka.
10 xm.», «®uzuka. 11 ki.» npu u3ydeHnn Gpu3nku Ha 6a30BOM U podmiibHOM ypoBHE. — M., 2006.
4 KacesHoB B.A. ®usuka. 10, 11 k1. Tematnueckoe u noypouHoe mianupoBanue. — M., 2010.
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5.JIabkoBckuit B.b. 220 3amay mo ¢usuke ¢ pemeHusMH: KHMra s ydammxes 10—I11 koL
001eo0pazoBaTebHBIX YupexkaeHuid. — M., 2006.

6.JIynmmoB ['.JI. OmnopHble KOHCIEKTHI M TeCTOBBIC 3amanus 1o ¢usuke 11: Ku. ng yuwurens.-
M.:IIpocBemnienue, 1996.288c.

7.JL.M.Monacteipckuii, A.C.boratun Tectbl 10 pu3uke: YueOHOe MmocoOue TECTUPOBAHUE M EAWHBIN
9K3aMeH

8.PrimkeBuy A.Il. COopuuk 3amau no ¢usuke ans 8-10 kiaccoB cpennei mkodisl.- M.: [IpocBemnienue,
1988. 191c.

9.KoHTpOJbHBIE W3MEPHUTENbHBIE MaTepHajbl JUIsl TOATOTOBKU K €IMHOMY FOCYAapCTBEHHOMY SK3aMEHY
10.Ilepensman S.1.3anumarensuas ¢usuka: \[log pea. A.B. Mutpodanosa.- M.: Hayxka. ['n.pen.¢us.-
MaT.uT.,1986.-224c.

11.®enepanbHblii KOMIIOHEHT TOCYAApCTBEHHOrO cTaHiapTa oOmiero obpa3oBanus / MUHHCTEPCTBO
obpazoBanus PO. — M., 2004

12.®uzuka EI'3-2005.-M.:Ilentp TectupoBanus Muno6pazoBanus Poccuu, 2004

13. ®usuka EI'D 2006:y4e0HO-TPEHUPOBOYHBIC MaTEPHAIBI Il TOJATOTOBKH ydJamuxcs. -PocoOpHan3op,
HNCOII M.:Unrtennext-Lentp, 2006.224c.

14.®uzukaEl'D 2007 :YuyeOHO-TpEHUPOBOYHbIE MaTepuajbl A IMOATOTOBKM yyamuxcs. -.:MHTemiekr-
Lentp, 2007

15.@u3ukaEl'D 2010 :YuyeOHO-TpeHUPOBOUHbIE MaTepuajbl A IMOJATOTOBKU y4ammxcs. -.:MHTemnekr-
Lentp, 2010

16.®u3ukaEl'D 2013 :YueOHO-TpeHUPOBOYHBIE MATE€pHAJIbI VISl MMOATOTOBKM ydamuxcs. -.:MHTemexT-
entp, 2013

Humepnem - pecypcel:

1.Caiit «Yuebnuku XXI| Beka» [Dnexrponnsiii pecypce] /www. OZON.ru/.

2. Caiit USJATEJILCKUI JIOM «([IEPBOE CEHTSBPS [Dnextpouusiii pecypc] /WwWw. 1september.ru/.
3. Caiit «YuuTenbckas razera» [ DIeKTpOHHBIN pecypc] /WWw. ug.ru.ru/.

4.www. fcior. edu. ru (denepanbHbIi HEHTP HHOOPMAIIHOHHO-00Pa30BaTEIBLHBIX peCypcoB). WWww. dicC.
academic. ru (Axagemuk. CioBapu W SHIUKIONCIUH).

5.www. booksgid. com (Books Gid. DiekTponHas 6HOIHOTEKA).

6.www. globalteka. ru (I'moGanrteka. I'moGanbHas OMOIMOTEKA HAYYHBIX PECYPCOB). WWW.

window. edu. ru (EquHoe okHO JocTyma K 00pa3oBaTelibHBIM pecypcam). WWw. st-books. ru

(JIyumiast yaeOnasi murepaTypa).

7.www. school. edu. ru (Poccuiickuii oOpa3oBatenbHbIil moprai. JocTylmHOCTh, KauecTBO, 3(D(PEKTUBHOCTS).
8.www. ru/book (DnexTpoHHast OMOIMOTEYHAS CHCTEMA).

9.www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcesl MaTepHera — Dusnka).

10.www. school-collection. edu. ru (Emunas xosutekiuss nudpoBbIX 00pa30BaTEIbHBIX PECYPCOB).
https//fiz.1september.ru (yae6HO-MeTOAMYECKas ra3eTa « DU3HKaY).

11.www. n-t. ru/nl/fz (HoGenesckue maypeatsl mo ¢usnke). Www. nuclphys. sinp. msu. ru (Saepuas ¢usuka
B Unrepuere). www. college. ru/fizika (ITonrotoka k EI'D).

12.www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBIA (U3UKO-MaTeMaTHUeCKHid KypHal «KBaHT»). WWW. YOS.
ru/natural-sciences/ntml (ectecTBeHHO-Hay4YHBIN KXypHaN Ui MoJoAeku «IlyTe B HayKy»).


http://www.1september.ru/
http://www.ug.ru/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
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6. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB

KoHTposb M OLlEHKAa pPE3ysbTaToOB OCBOCHUS JUCLUIUIMHBI OCYILIECTBISETCA IIPENOAaBaTeIeM B
nporiecce MPoBeIeHHs MPAKTHUECKUX 3aHATHI U 1a00paTOPHBIX pabOT, TECTUPOBAHUS, a TAKKE BHITIOJTHEHUS

O6y‘13,IOH.[HMPIC51 WHAUBUIYAJIbHBIX 3aI[aHI/II7I, IIPOCKTOB, I/ICCJ'IQI[OBaHI/II;'I.

Pesynbrarer 00yueHus
(IpeameTHbIEe pe3ybTAThI)

DopMBbI U METOJIBI
KOHTPOJISL U OLICHKHU

BhINyCKHUK HA YIJY0JEHHOM YPOBHE HAYYMTCSH:

— OOBSCHATH U AHAIM3MPOBATH POJb U MECTO (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAY4YHOW KapTHHBI MUPA, B PAa3BUTHUHM COBPEMEHHOM TEXHUKHU U
TE€XHOJIOTHi1, B TPAKTUYECKON AEATEIbHOCTH JIFOACH;

—  XapaKTepH30BaTh B3aWMOCBS3b MEXKAY GU3HKOW W JPYTUMH
€CTECTBEHHBIMU HAYKaMHU;
—  XapakTepu3oBaTb CHUCTEMHYIO CBA3b MEXKIY OCHOBOIIOJIArarOlUMHU

HayYHbIMU HOHSTHUSIMM: IPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, IOJIE),
JIBIDKCHUE, CUIIA, SHEPTUS;

— TIOHUMATb U OOBACHATH LEIOCTHOCTh (PU3UYECKON TEOpWH, pa3inyarb
IPaHHUIBI €€ IPUMEHUMOCTH M MECTO B PAIY IPYTUX (PU3UUECKUX TEOPHIA;

— BIAJCTh NpUEMaMH IIOCTPOCHHS TEOPETUUYECKUX J[0KA3aTeIbCTB, a
TaKXe MPOTHO3UPOBAHMSA OCOOCHHOCTEH MPOTeKaHWS (PU3NYECKHUX SIBICHUH U
IPOLIECCOB HAa OCHOBE MOJYYEHHBIX TEOPETHYECKUX BBIBOJIOB U JI0KA3aTENIbCTB;

—  CaMOCTOSITETIbHO KOHCTPYHPOBATh SKCIIEPHUMEHTAIBHBIC YCTAHOBKH JUIS

IOPOBEPKM  BBIIBUHYTBIX  THUIIOTE3,  PACCUUTHIBATh  aOCOJIOTHYIO U
OTHOCHTEJIbHYIO ITOTPEIIHOCTH;

—  CaMOCTOSTENbHO IIJIaHUPOBATH u IIPOBOJIUTH busnueckue
JKCIIEPUMEHTBI;

— pemlaTb IPaKTUKO-OPHUEHTHUPOBAHHBIC KAYECTBEHHBIE W pacCUYETHBIC
¢u3nyeckue 3agayd C OMOpPOM Kak Ha M3BECTHblE (PU3MUECKUE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIEJIU, TaK U Ha TEKCThI C U30BITOUHON NH(pOpMaLIMEl;

—  OOBSACHATH TI'paHUIBI MPUMEHEHHUS H3YYEHHBIX (DU3MYECKHX Mojeien
IPY PELICHNU PU3NUECKUX U MEXKIPEAMETHBIX 3a/1a4;

— BbIJBHUI'aTb THIIOTEC3bI HA OCHOBEC 3HAHUA  OCHOBOIIOJAraroIinux
(1)I/I3I/I‘leCKI/IX SaKOHOMepHOCTeﬁ M 3aKOHOB;
—  XapaKTCpUu3oBaThb rio0abHEBIC HpO6J’ICMI>I, CTOAIIUC nepen

YCJIOBCUYCCTBOM: DHEPIETUUCCKHUE, ChIPBEBLIC, DKOJIOTMYCCKHUE, U POJIb (1)I/ISI/IKI/I B
PCHICHUHN 3THX Hp06J'ICM;

—  OOBACHATH MPUHIUIBI padOThl U XapaKTEPUCTUKHU U3YUYEHHBIX MallluH,
nprOOPOB ¥ TEXHUYECKHUX YCTPOUCTB;

—  OOBACHATH YCJIOBUS NPUMEHEHUs (PU3NYECKUX MOJENed MpU peuIeHUH
dbuznyeckux  3aJady, HAXOAWUTh  AJCKBAaTHYI  TPEVIOKCHHOW  3ajaue
(GU3MYECKYI0 MOJZIeNb, pa3pemarbh MpobjieMy Kak Ha OCHOBE HMMEIOIIUXCS
3HAHWMA, TaK U TPU TTOMOIIH METOIOB OLIEHKH.

BbInycKHHK HA YIi1y0JIeHHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHTBCS:

OnepaTuBHbII
KOHTPOJIb.
JIOMaIlTHUE 3a/1aHus
MPOOIIEMHOTO
XapakTepa;

3alUTa
WHIUBUAYaIbHBIX U
CPYIIOBBIX 3aJaHUN
MIPOEKTHOTO XapaKTepa;
3al1uTa IPE3CHTaIU;
MIPOBEpPKa KauecTBa
BBIITOJTHCHUA
MPaKTUIEeCKUX PadoT;
MIpOBEpKa
WHIUBUAYATBHBIX
3aJIaHUM;
TECTHPOBAHHE;
MPOBEpKa U OLIEHKa
KOHCIIEKTOB U
COO0IIEeHH.

IIpoMekyTOYHBIH
KOHTPOJIb

g hepeHIPOBAHHBIH
3a4€T, DK3aMEH
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— . TpOBEpATh  DKCIEPUMEHTAIBHBIMU  CPEICTBAMH  BBIJIBUHYTHIC
TUMoTe3bl, (QOopMyaHpys Uelb  HCCICJOBAaHMSA, HAa OCHOBE  3HAHUSA
OCHOBOTMOJIAramux GU3n4ecknux 3aKOHOMEPHOCTEN U 3aKOHOB;

—  OIKUCHIBATh U AHAJTU3UPOBATH MOJYYCHHYIO B PE3yJIbTaTe MPOBEICHHBIX
buznYECKUX SKCIIEPUMEHTOB HH(OPMALIHIO, OTPEACIISATE €€ TOCTOBEPHOCTh;

—  TIOHUMATh U OOBSACHSATH CUCTEMHYIO CBSI3b MEX]Ty OCHOBOIIOJIATAOIIMHI
HAyYHBIMU TOHSTHUSMH: MPOCTPAHCTBO, BpeMs, Marepus (BEUIECTBO, IMOJIE),
JIBUKEHUE, CUJIa, SHEPIHS;

—  pelaTh YKCIEPUMEHTaIbHbIE, KAYECTBEHHbIE U KOJTMYECTBEHHBIC 3a/1a4l
OJIMMITMAJHOI'O0 YPOBHA CJIOXHOCTH, UCIIOJIB3YAd (1)I/I3I/I'-I€CKI/IC 3aKOHBI, a TaKXC
ypaBHEHUS, CBSA3bIBAIOLINE (PU3NUECKUE BEIINYMHBL;

- AHAJIIM3UPOBATH rpaHulbl MPUMCHUMOCTH (1)I/ISI/I‘ICCKI/IX 3aKOHOB,
MOHMMATh BCEOOIIUH xapakTep (GyHIaMeHTaIbHBIX 3aKOHOB U OTPAaHUYEHHOCTh
HCIIOJIB30BaHHUA YaCTHBIX 3aKOHOB,

— (opmynupoBaTh M pelniaTb HOBBIE 33/Jayd, BO3HUKAIOIIUE B XOJE
y4e0HO-HCCIIeIOBATEIILCKON U MPOCKTHON JCSATSIILHOCTH;

—  YCOBEpILEHCTBOBATH MPUOOPHI U METOJIbI UCCIIEIOBAHUS B COOTBETCTBUU
C IOCTaBJICHHOM 3a7a4eii;

—  HUCIOJIb30BaTh METOJbI MaTEMaTHUYECKOr0 MOACIMPOBAHUS, B TOM YHCIIE
MpPOCTEUIIINE CTATUCTHYECKHME METOABl Il  00pabOTKM  pe3yJbTaToB
IKCIIEPUMEHTA.
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JlenaprameHT oOpa3oBanus u Hayku KypraHnckoi obmactu
I'ocynapcrBenHoe 0romkeTHOE TpodeccHoHaIbHOE 00pa30oBaTeNIbHOE YUpPEKICHNE
[IyMUXUHCKUH arpapHO-CTPOUTEIbHBINA KOJIEIK

YTBEPXIAIO
3amecTuTenb JupeKTopa no YP
EpemeeBa B.A.

« » 2020 r.

KOHTPOJIBHO-U3MEPUTEJIbHBIE MATEPUAJIbI

10 YYEBHOM JAUCLUTUIMHE

YI1.02 «OCHOBBI ®PU3UKN»
MporpamMma Mo ArOTOBKH KBAJTM(DUIIMPOBAHHBIX PA00OUMX, CITYKAIIUX

43.01.09 « IloBap. konaNTEP»

Ha 06a3e OCHOBHOTO 00111ero 00pa3oBaHus
C TIOJIYYEHHUEM CPEHETO 00IIero 00pa30BaHMs

r. [lymuxa, 2020
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1. IMosichuTeabHas 3anucka K kKoMiuiekty KUM mno y4yeOHo# qucuuniinHe

1.1.00mue monoxeHus

KontponbHo-uzmepurenbusle  Matepuansl (KMIM) npenHasHaueHbl A8 KOHTPOJS M OLIEHKH
00pa3oBaTeNbHBIX JOCTH)KEHUH OOyJaroluxcs, OCBOMBIIMX NPOrpaMMy Yy4eOHOM JUCLUIUIMHBI
YJ.02. OcHOBBI (U3KMKH B paMKax OCHOBHOM Mpo(decCHOHAIbHOW 00pa30BaTeNbHON MPOrpaMMbI
[ITIKPC B coorBerctBUu ¢ ®I'OC  43.01.09 «IloBap, koHAUTEP

B cooTBercTBUY ¢ yueOHBIM IUTAHOM, AUCUUIUIMHA OCHOBBI (PU3UKH U3ydaeTCs
Ha NPOTSHKEHUM IIEPBBIX [JBYX CEMECTpPOB. ITpomexyTouHas aTrecTalys 10 UTOraM BTOPOIO
ceMecTpa MpoBoaUTCS B popme nud. 3ayera..

1.2. Pe3ynbpTaThl OCBOEHUS AUCLUILINHBI, IIOJUIEkKAIINE IPOBEPKE

B xozme mpoMmMexyTO4HOH aTTecTalMy MO JUCLHUIUIMHE OCYIIECTBISIETCS MPOBEpPKa MPEIMETHBIX
pe3yIbTaTOB OCBOCHUS YUEOHON JAUCITUTITUHBIL:
- ¢(hOpMUPOBAHHOCTb INPEJICTABICHUH O posin U MecTe (U3UKU B COBPEMEHHOH HayuyHOW KapTHHE
Mupa
-BJIa/ICHUE OCHOBOIOJIAraloIUMH (PU3HUECKUMU
MOHATUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU;
-YBEpEHHOE 0JIb30BaHNE (PU3NYECKON TEPMUHOJIOIHENH U CUMBOJIUKOI;
- ¢(hOpMUPOBAHHOCTH YMEHUS pelIaTh (PU3NIECCKUE 3a/1aUH
- BJIaJICHUE OCHOBOIIOJIAraloUMHK (pU3MUECKUMHU
MOHATHUSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMU U TEOPUSIMU;
YBEPEHHOE I10JIb30BaHUE (PU3NYECKON TEPMUHOJIOTUEH U CUMBOJIMKOM;
-c(pOPMHUPOBAHHOCTH YMEHUSI UCCIIEA0BATh U
aHAJIM3UPOBaTh PasHOOOpa3Hble (PU3MUECKUE SBJICHHUS U CBOWCTBA OOBEKTOB, OOBSACHITH MPUHIMIIBI
paboThI U XapaKTEPUCTUKH TPUOOPOB U YCTPOUCTB,
- BJIQJICHHE OCHOBHBIMH METO/IaMH HAY4YHOTO IO3HAHUS, UCIOJIb3YeMbIMH B (hu3MKe: HaOIro/eHue,
OINMCaHue, U3MEPEHUE, SKCIIEPUMEHT; YMeHUs1 o0paldaThIBaTh pe3yJbTaThl U3MEPEHUN, 0OHAPYKUBATh
3aBUCUMOCTh MEXNy (U3NYECKMMM BEJIWYMHAMH, OOBICHATH IOJyYEHHBIE pe3yJabTaThl U JIENaTh
BBIBOJIBI.

2. Ctpykrypa u nepedyen KUM 1511 npoMesKyTOYHOM aTTeCTAIlUH

KM nns mpoBeaenust [I3 mo uToram BTOPOTO CeMECTpa COCTOMT M3 TECTOBBIX 3aJlaHUN U
BKIOoYaeT B cebs 30 3agaHuii, OoTIMYArOIIMXCA IO COAEP)KaHUIO, (OpME M YPOBHIO CIOKHOCTH.
K kaxgomy 3amanuto fgaHo 3 BapuaHTa OTBeTa (MPaBUIIbHBIA OTBET OJMH). B KOHTpONBHBIX
M3MEPUTENBbHBIX MaTepHajax IpeJICTaBICHO COJIEpKaHUE BCEX OCHOBHBIX pa3/eloB Kypca (DU3HKH.
OOmiee KOIMYECTBO 3aJaHUM MO KaXIOMy U3 pas3ieiaoB NPUOIM3UTENBHO IPONOPLUOHATIBHO €ro
COJIep KaTeIbHOMY HAIlOJHEHHUIO M yueOHOMY BPEMEHH, OTBOJMMOMY Ha M3y4E€HHUE JTAaHHOTO pa3Jiena..
Bpewms paGotbl: 1) HOAroTOBKa K BBIMOJHEHUIO 2 MUHYTHI

2) BpeMs BbINosHEHUs 41 MuHyTa
3) cnaua paboThl 2 MUHYTHI.
Jud. 3auer mo TecTy NPOBOAUTCS B MUCHMEHHON (opMme.

Jlanee ycTHO CTyAEHT OTBe€YaeT Ha BONPOCHI, 3aJaHHBIE MO PU3UUYECKOMY
TeKCcTy. Pu3TeKkcTOB 253K3eMIIsIpPOB
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3ananus q1ud. 3a4era no pusuke 3a BTOPOIi cemecTp
1. MexaHMYeCKHM JABHKEHUEM HA3BIBAETCS
1) mepemelieHue Tena WIM YacTeld Tel B MPOCTPAHCTBE OTHOCHTENBHO IPYr JIpyra C TEYCHHEM
BPEMEHM 2) MEpEMEILEHNE Tel WIK YacTeil Tejla OTHOCUTENbHO 3eMiM  3) TIepeMelleHHe Tena
OTHOCHUTEJIBHO JJPYroro Tela
2)
2.KuHemaTtnka wu3y4yaeT JBM:KeHHMe TeJl 1) BBIACHSS NPUYMHBl JIBUKEHUS 2) HE paccMaTpuBas
IPUYMHBl JABW)KEHUS 3) HET MPABUIIBHOTO.

3./IBu:keHHE TeJla MOKHO 0XaPAKTEPHU30BATh CKOPOCTBHIO 1)3TO OTHOIIEHUE €r0 MEpPEMEIICHUS K
IPOMEXKYTKY BPEMEHH 2)3TO MPOU3BE/ICHUE MEpEeMElIeHHs] Ha MPOMEKYTOK BpEeMEHH 3) 3To cymma
nepeMeIIeHUs] U BpeEMEHHU

4. Ypapom  KJIKOIIKH XOKKeHHOH maiide coo0IM/IM HAYAJIBHYI0 CKOpPOcTh 20MeTpOB B

cekyHay. Uepe3 2 cekyHIbl CKOPOCTH MAaii0bl cTrana paBHa 16m/c. Onpenenurb yCKOpeHHe
maii6er. 1) 2m/c® 2) -2m/c? 3) 4m/c?

5.¥Yckopenue Tesia mpsiMo MPONMOPUHOHAIBHO 1) IEHCTBYIONICH HA HETO CHIIE 2) CKOPOCTH Tena 3)
Mmacce Tena.

6.Cuna TsxKeCcTH- 3TO CWIA, ¢ KOTOpoil 3emJusi 1)npuTsAruBaeT Teia, HaxXOIsIIMECS Ha ee
MOBEPXHOCTH MJIM BOJIM3M 2) 3aCTaBIIAET TEJIO JBUTATHCS 10 OpOUTE 3)IEHCTBYET Ha OIOpPY.

7. Eciin Tes10 Maccoii 6Kr JBHIKeTCsl €O CKOpOCcThbIo 12 M/c, TO ero mmmyJibc paBeH 1) 72xm/c
2) 72 kr*m/c 3)27kr*m/c

8.Cnoco0HoCTh Tejla coBepIIATh MeXaHHYeCKyl padoTy Ha3bIBaeTcs 1) MOIIHOCTBIO 2)
MEXaHWYECKON 2Hepruel 3) TeraoTou.

9.byner au myJist 00J1a1aTh KHHETHYECKOM JHeprueii, ecin ee Mmacca 15r, JIeTUT €O CKOPOCTHIO
500m/c? 1) na 2) mer 3) He 3HAIO

10.Bopona maccoii 250r jierut Ha BbicoTe 40M. KakoBa ee moreHuuajbHas JHeprus?
1)0dx 2)1000/x 3) 100 Ix

11.Y1006bI Tes10 cTtano UC3 emy coobmaiot ckopocts 1)18xkm/c 2) 8km/c  3)12km/c
12.B MKT 0ecniopsiiouHoe ABM:KEHHE MOJIEKYJ Ha3bIBaeTcsl 1) MEXaHUYECKUM 2) TEIUIOBBIM  3)
SJICPHBIM.

13.B 0aHOM MoJIe JIIOGOr0 BemecTBa COAEPKUTCH UMCI0 MOJeKya pasnoe 1) 6,02 *102  2)
8,31*10* 3) 3*10'®

14.Bce Tesra  cucreMbl, HaXOAsIIIHECHd B TEINJIOBOM PaBHOBECHHM [PYyr € APYroM, HMMeEOT
1)onmHaKoBYIO TeMIlepaTypy 2) pasHylo TeMmreparypy 3) He 3Halo.

15.B kakom cocrosinum Haxoautca H>O, ecqim ee reMneparypa paBHa 293°K 1) B xugkom 2)
razoo0pazHoM 3) TBEPIOM.
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16.I1epBbIii 3aKOH TEPMOAUHAMMKH COCTOMT B TOM, YTO 1) BHYTPECHHIOIO JHEPTUIO CHCTEMBI
MOKHO M3MECHHTH ITyTEM COOOIIECHUS CHUCTEME TEIJIOTHI 2) TOJIBKO IyTEM COBEPIICHHSI PaOOThI HAI
CUCTeMOH 3) myTeM COOOIIEHUS TeIIOTHI U COBEPILIEHUSI padOThl BHEUTHHUMH CHUJIAMH.

17. llocTaBbTE COOTBETCTBHE 1) M30XOPHBIN Mporecc 2) U300apHBINA mporece 3) U30TePMUUYECKHM
nporecc --- a) PV-const 6) V /T-const B) P/T-const.

18.21eMeHTApHBIH OTPHLATEJIBHBIN 3apsAJ - 3TO 1) 31eKTpoH  2) IPOTOH 3) HOH.

19./1Ba 3apsixeHHbIX mapuka 2 Ki u 6Ku1 mociie conpukocHoBeHHs1 CTald MMeTh 3apsibl 1) o
4Kn 2)3KJIIuS5Kn  3)mo 6K

20.Konaencarop — 310 1) 1Ba MPOBOJIHUKA, pa3[eiCHHbIE  JUAJEKTPUKOM 2) aKKymyssaTop 3)
KaTyIIKa WHTYKTUBHOCTH.

21.2J1eKTpUYecKHii TOK - ITO HANpaBJIeHHOE IBUKEHHE COMOCTaBbTe 1) B MeTaijie 2) B )KUIAKOCTH
3) Brase ------ a)CBOOOJTHBIX 3JIEKTPOHOB 0) MOHOB U AJICKTPOHOB B) HOHOB

22.MaruuTHOe 1OJie BO3HHKaeT BOKPYI |)IpOoBOJHMKAa C D3JEKTPUYECKHMM TOKOM 2) BOKPYT
ANEKTPUYECKUX 3apSAI0B 3) BOKPYT HEMOBUKHOTO aToMa.

23.5s1Baenne MU otkpsiTo B 1831r. 1)JIomonocoBsiM 2) HetoToHOM, 3) Dapaneem.

24.CBo0oaHble KO0Je0aHUs NMPOUCXOIAST MOJA JeiicTBHeM 1) BHYTPEHHUX CHII CUCTEMBI 2)  TOJ
NEUCTBUEM BHEIIHUX CUJ 3) BHYTPEHHHUX U BHEIIHUX CHIIL.

25.I1epunox Kosebanmii MaTeMaTHueckoro Mmasitauka 1) T=2nv l/g 2) T=12xnV /g 3) T=2zlg

26.KosedaTesibHBII KOHTYP mpeacTaBisieT co0oii 1) KOHIEHCAaTOp M KaTyllka WHIYKTUBHOCTH,
COEJIMHEHHbIE MapaylIeNbHO 2) KOHJIEHCATOp, PE3UCTOp, KaTrymika 3) KOHJEHCATop, KaTyllka, JBE
JJaMITOYKH.

27.TpacpopmaTop — YCTPOHCTBO, cJyxaiiee s 1) BBIIPSIMICHHUS TEPEMEHHOTO TOKa  2)
npeoOpa3oBaHus  MEPEMEHHOTO DJJIEKTPUYECKOr0 TOKa MO HAMpsHKeHHIO 3) Ui OXJIKICHHS
IMPOBOAHHKOB.

28.ConocraBbTe Aatbl M coObiTHs 1)1888r. 2)1899r. 3)1961r.-----a) A.C.IlomoB ycTaHOBWII
nepByro paauocBsizb 0) I'. I'eprr 3apeructpupoBall 2I€KTPOMAarHUTHBIE BOJHBI  B) TOJET B KOCMOC
1O.A TI'arapuHa.

29. DiekTpOMArHUTHBIE BOJHBI 00J1aaI0T CBOWCTBAaMH 1) OHM  TIONEpEYHBIE, OTUOAIOT
MIPEMSATCTBHS 2) OTPAKAOTCS, MPETOMIISIFOTCS 3 )OTPasKaroTCsl, MPETOMIISIFOTCS, OTHOAIOT TIPENSATCTBUS,
SIBIISFOTCSI IONIEPEYHBIMHU.

30.CxopocTh pacnpocTpaHeHHMs JIEKTPOMATHMTHBIX BOJIH paBHa 1)3*10%w/c  2) 300km/c  3)
3000m/c

TekcTbl K yCTHOMY OTBETY

buaer Nel
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IlieHéHHOe 3JjieKTpUYecTBO. B  TEXHHKE OCHOBHBIMH YCTPOWCTBaMH, T/I€ HCIIOJB3YETCS  SBJICHUS
JIEKTPOMAarHUTHON WHAYKIWH, SBISIFOTCS TEHEPATOPHI 3JIEKTPUYECKOTO TOKA, JIEKTPOABUTATENN M TPaHC(HOPMATOPEL.
I'eneparop cocTouT M3 craTopa W poTOpa. MacCHBHBIN HEMOJBHMIKHBIH CTaToOp MPEACTAaBISIET COOOH MONBIH CTaIbHOM
LWINHAP, HA BHYTPEHHEH CTEHKE KOTOPOTO YJIOXKEHO OOJIBIIOE YUCIO BUTKOB METAJUIMYECKOTO NPOBOAA, BEIYIIETO BO
BHEIITHIOIO JIEKTPUYECKYIO LENb K MOTPEOUTEIIO 3IeKTPO3HEepruu. PoTop — nmnmHap ¢ maszamu, OOJNBIION HETOBIKHBIH
9JIEKTPOMArHuT, yCTaHOBJICHHBIA BHYTpU cTaropa. Ilox meiicTBueM mapa, rasa WM Hajarouiei BoJbl (Ha TMAPOCTAHIIHUIX)
pOTOp HauWHaeT OBICTPO BpallaThCs, W B MPOBOAAX cTaropa Onarojapsi 3JIEKTPOMAHUTHOW WHIYKLIUH BO3HHMKAET
IMEKTPUUYECKHUH TOK.

B snextponBurarensx NMpoMCXOANUT OOpaTHOE MPEBpAILICHUE: IIEPEMEHHBIN 3JEKTPUUCCKUN TOK, NMPOTEKas depes
IIPOBO/IAa CTATOpPa, 3aCTaBIsIET pOoTOp BpamaThesa. C MOMOINBI0 MEXaHWIECKUX NPHUCIOCOOICHUI ABHKEHIE POTOPA MOXKHO
HepesaTh JICHTE TPAHCIOPTEPA, ICKATIATOPY METPO, 3yOUaThIM M PEMEHHBIM IlepeiadyaM JF000ro CTaHKa Ha COBPEMEHHOM
3aBOJE.

OrpoMHBIE T€HEPATOPBI U AIIEKTPOJBUIATENN BBITYCKAIOTCS CEHdac MPOMBIIUICHHOCTRIO MHOTHX CTpaH Mupa. Ha
TETUIOAIEKTPOCTAHIMAX MOHTHUPYIOTCSI TCHEPATOPhI MOIIHOCTBIO 710 | MIIH. KMJIOBATT 31eKTposHepruu! Takue reHepaTops
BHIPa0ATHIBAIOT HU3KOE DJICKTPUYECKOE HAIpsHKEHHE, KOTOpoe 00s3aTelIbHO TNOBBINIAIOT, NPEXAE UYeM IepenaTh
AJIEKTPOIHEPTHUIO OT PACIONIOKEHHBIX BJANEKe 3JIEKTPOCTAHIIMN K ropojaM, e e€ *IyT NPOMBIIUICHHbIC NPEANpUSTHI U
HKUJIBIE I0MA.

31ech y)Ke He3aMEHUMBIMU OKa3bIBAaIOTCS TaKUE YCTPOICTBa, Kak TpaHC()OPMATOPHI, COCTOSIINE M3 CEpACYHHUKA U
JIBYX KaTyIleK, B KOTOPBIX Pa3HOE YHMCJIO BUTKOB. ECITM K KaTylIKe ¢ OOJIBIIUM YUCIOM BUTKOB MOABECTH NEPEMEHHBIH
IEKTPUUECKUN TOK OOJBIIOTO HAMPSIKEHHS, TO C KaTYHIIKH C MaJbIM YHCIOM BHTKOB MOXKHO «CHSATH» OOJBIIMN TOK, HO
3HAYUTENBHO MEHBIIEr0 HampsbKeHUsA. Beop B DIEKTPUUECKOM CETH JKWIOW KBAapTHPBI Jydllle HMETh HAMpPSKCHHE,
Oe3omacHoe JUIS JKU3HM W CHHUpATCH JIEKTPUUCCKHX JIaMIIOueK. TOHEHbKHE BOJIb(PaMOBBIC CIIMPANIN JIETKO MEPETOparoT
IIPH MOBBIIIEHHOM HANPSKEHUH. A CBET JTaMIIOYKH JUI HAC OYEHb BaXKEH. YUNTBIBAS TEILUIOBOE JNEMCTBUE DIIEKTPUIECKOTO
TOKa, YTOOBI YMEHBIIUTH IOTEPH, HCHOJIB3YIOT TpaHchopmarop: Omarojmapsi MOBBHILICHHOMY HaNpsDKCHHIO CHJIA TOKa,
OTIIPABISAEMOrO B JANbHUH ITyTh, MEHBLIE.

Bonpochsr:

1. Kakue ycTpoiicTBa HCIOJIL3YIOT SIBJCHHE 3J1eKTPOMATHUTHOH HHIAYKIUH ?

2. HazoBHuTe OCHOBHBIE YACTH IeHepaTopa 3JIeKTPUYECKOr0o TOKA U UX HA3HAYCHHeE.

3. HazoBuTe 0CHOBHBIE YaCTH TPaHcGOPMATOpPa M UX Ha3HAYEHHe.

4. KakuM cnoco00M MOKHO yYMeHbIIMTH IOTEPH B JHMHHHU 3JeKTpolepeAay M B TO e BpeMs cAelaThb
nepeaavy 3JeKTpPo3Hepruu 6osee 6e30MacHOI 1715 :KM3HU YeJioBeKa?

Buaer Ne2

Kocmuueckue jayun. B 1913 r. sxkciepumeHT aBcTpuiickoro yuenoro B. I'ecca mokasai, yTo HMEHHO U3 KOCMOca
MIPUXOJUT TIPOHMKAIOIIEEe M3JIydeHHe, pa30MBaloliee MOJICKYJIbl BO3[yXa Ha 3apakeHHbIe HMOHBL. B 1927 r. coBerckwmii
¢msuk /1. B. CxobenpinH oOHapyXuil B kKamepe BuiibcoHa, MOMENeHHOH B MarHUTHOE TI0JIE, TPYIIIBI 3apa’keHHBIX YaCTHI,
TPAEKTOPUU KOTOPBIX MOYTH HE UCKPHUBISUINCH. DKCIHEPUMEHTHI JPYTMX YYEHHBIX HE OCTaBHIM COMHEHHH B TOM, 4TO
MMEHHO 3apa’KeHHbIE YAaCTHIIBl OU€Hb BBICOKMX SHEPTUH (MIIIHAPABI JIEKTPOH-BOJIBT) OBLIN «BUHOBHHUKaMM» M BBICOKOH
MPOHUKAIOLIEH CIIOCOOHOCTH KOCMHYECKHX JIyueil M HEOOBIYHBIX MpEBpAIlCHUH MPU WX B3aMMOJCHCTBHU C BEIIECTBOM.
YacTuupl, npuiieTarolime U3 KocMoca B arMmocdepy 3eMir, 00pa3yroT Tak Ha3blBaeMblid aTMOC(EPHBIH JIMBEHb — IMOTOK U3
MUJIJIHOHOB YaCTHI], «OPOIIAIONINI» YIaCTOK IIOBEPXHOCTH 3eMJIM B HECKOJIBKO KBaApaTHBIX KuiomeTpoB. K konmy 1940-x
TOJIOB OBLT M3Y4eH YHEPIeTHUECKUI CIIEKTP M COCTaB NMEPBHYHOTO M3Ty4YEHUS. YHHKaJbHAs MMPOHHUKAIONIIAS CIIOCOOHOCTH
KOCMHYECKHX JIydel HCIONB3yeTcs Ui «IIPOCBEYMBAHUSM» OOJBIIMX TOJI TPYHTA, PYIHBIX TElI M ITyCTOT, a TaKXKe
MACCHBHBIX COOPYXEHHI B IOMCKOBOI U HHKEHEPHON I€OIOTHH.

Bonbpmass HaydHas HEHHOCTb U3TY4EHUS KOCMUYECKHX Jydeld COCTOMT B ONPEAEICHUU HX MEPBUYHOIO COCTaBa
(KOTOpBIH B OOIIMX YepTax MOBTOPSET COCTAaB XMMHUYECKUX 3JIEMEHTOB BceeneHHoit), a Takke MX BapHaldil B IPOCTPAHCTBE
u BpeMeHH. [IOTbITKH yCTaHOBUThH MPONUCXOKACHUE STHX YaCTHUI] IIPUBEIH acTPO(U3NKOB K TIO3HAHUIO PSAA MPOIIECCOB UX
YCKOPEHHS B OYEHb CHIBHBIX M IMPOTSHKEHHBIX 3JEKTPOMArHUTHBIX IOJISIX BOKPYT YHHMKAIbHBIX KOCMHYECKHX TENI —
CBEPXHOBBIX 3BE€3[], MyJIbCapoB (T. €. ObICTPO BPAINAIOIIMXCS HEHTPOHHBIX 3BE3M), «UEPHBIX ABIp» W T. 1. HaOmonenus
HMCTOYHUKOB KOCMHUYECKHX JTy4eH BEIYTCS MO MPUXOIAIINM OT HUX AJIEKTPOMArHUTHBIM H3TYyYCHUSM IIHPOKOTO JUara3oHa
— OT PaIuOBOJIH /10 TaMMa-KBAHTOB CBEPXBBICOKOW YHEPIUHU.

Bonpocsr:
1. Yo uzyuaer acTpopusuka?
2. Kakumu cBoicTBaMH 00J1a1a10T KOCMUYECKHE JIydu?
3. HazoBuTe cTa0M/JIbHbIE 31eMEHTAPHbIE YaCTHIbI.
4. Ha3oBuTe 371eKTPOMATHUTHbIE U3JIy4YeHHSI HCTOYHHKOM, KOTOPBIX SIBJISIETCSI KOCMOC.
Buner Ne3

Kunkue kpucranasl. B 1889 r. aBctpuiickum 6otannkom . Peiinnniepom u Hemenkum ¢usukom O. Jlnmanom
ObUIM OTKPBITHI OPraHWYECKHE BEUIECTBA, KOTOPHIE 00JaJal0T CBOWCTBOM MXHIKOCTH — TEKYy4YeCThlO, - HO COXPAaHSIOT



25

OTIPEICTICHHYIO YIOPSII0OYEHHOCTD PACIION0KEHHSI MOJICKYJT ¥ aHU30TPOIINIO CBOMCTB, XapaKTEPHYIO ISl MOHOKPHCCTAJIOB.
Kak e MOTyT CyIecTBOBaTh )XKUAKHE KPUCTAILIBI, COBMEIIAIONINE B ceOe MPsSIMO IMPOTHBOIIOJIOKHBIE CBOHCTBA )KUAKOCTH U
MeTayuia? Jleso B TOM, 4TO JKUAKOCTh, OCTaBasiCh B IIEJIOM M30TPOIHOM, MOXKET COCTOSITh U3 aHU30TPOMHBIX Moseky. [lox
BHEITHUM BO3JICHCTBHEM, B YACTHOCTH, HJIEKTPHYECKOTO MOJIS, TOHKHE CJION TaKOH )KUAKOCTU PHOOPETaI0T aHU30TPOIIHbIE
CBOMCTBa, KOTOPbIE MOXHO HCIIOJIB30BaTh B TexHUKe. Hampumep, eciu NMOMECTHTh TaKy >XKHAKOCTh B TOHKHH 3a30p
tomuuaod 0,1 — 0,01 MM Mexay OByMS CTEKJISHHBIMM IUIACTUHAMM, Ha KOTOPBIX HalapanaHbl HapajulesibHbIE
MHUKPOCKOIIMYECKHE OOPO3JIKH, TO BCE MOJIEKYJIBI BHICTPAUBAIOTCS BJIOJb 3THX 00po310k. Takas miockas suelika XOpoIuo
IIPOIYCKaeT NaJarouuii Ha Hee cBeT. Eciiu npu nomoInu npo3payHbIX JIEKTPOAOB CO3aTh HAa OTJEIbHBIX yUacTKaX S4eHKU
EKTPUUECKOE MOJIE, TO OPHEHTALIMSI MOJIEKYJI IO 3JEKTPOAaMH U3MEHHUTCS, U3MEHUTCSA M CTIOCOOHOCTD MPOITYCKATh CBET.

Jnis mepeopueHTalul MOJIEKYT B TOHKOM CJIO€ JKHAKOTO KpHCTaliga TPeOyIoTCsS O4YEHb Malasl 3JICKTpHIecKas
SHEPTHs, U 3TOT MPOIECC MPOUCXOIUT AOCTATOYHO OBICTPO — 3a COTHIE M JaXK€ THICSUHBIE JONM CEKyHIBI. IIpu momomn
CJTAa0BIX MEKTPUIECKIX CUTHAJIOB MOXKHO YIIPABIIATH IPO3PAYHOCTHIO XKHUAKOTO KPHCTAILIA.

Takoii mnpuHOMI peann3oBaH B OyKBEHHO-IM(POBBIX MHIMKATOPAX (IIEKTPOHHBIE YacChl, MUKPOKAIbKYIATOPHI,
TEPMOMETPBI), €r0 HMCIONB3YIOT IJISl CO3IAaHHS SKPAHOB TEJICBH30POB, IUNIOCKHX IUCIUIEEB, MH(POPMAIMOHHBIX CTEHIOB,
HampuMep, Ha 5KeIe3HOA0POXKHBIX BOK3aJaX U B a3pOoINopTax.

Hekotopele »Xuakue KpUCTAUIBI MEHSAIOT CBOM CBOMCTBAa NPU HU3MEHEHHH TeMIepaTypbl. OJTO CBONCTBO
UCTIONB3YIOT B MEIUIIMHE JUIsl ONpPENEeNeHUs Y4acTKOB Tela C MOBBIIIEHHOW TeMIepaTypod M B TEXHHUKE JUIs KOHTPOJL
Ka4yecTBa MUKPOCXEM.

Bonpocsr:

1. Yro Takoe anuzorponus?
2. Kakue BemiecTBa Ha3bIBAIOT KUJAKUMHU KpUcTALIaMu?
3. Kakoii NpuHIUI JIEKUT B OCHOBE PaGoThI YCTPOICTB HA KUAKUX KPUCTAJLIax?
4. Kakoe cBOICTBO KMIKHX KPUCTAJLUIOB HCIOJIL3yeTCs HA MpaKkTuke?
buaer Ned

DJIeKTPUYECTBO cIycKaeTcs ¢ Heda. B antnunoit ['perun punocod darnec, Hatupas MEXOBOH OIKypKOH SHTAPB,
KyCOUeK OKaMEHEBIIEH CMOJBI XBOWHBIX JIEPEBBEB, C YAWBJICHHEM HaONIOAaN, Kak SHTAph IOCIE A3TOTO0 HadyMHAI
NPUTATHBAaTh K ce0e MepBINKH, ITyX, CyXHWe JHCThs. HemapoM depe3 HECKOIBKO THICSYENETHH YYEHBIE Ha30BYT
JIEMEHTAPHYI0 YacTUIly, HECYIIyI0 CIWHWYHBIH JIICKTPUUECKUH 3apsj], TPEYECKHM CIOBOM «3JEKTPOH» (OT Tped.
[anekTpo], 0O3HAYAOIINM B IEPEBOJE AHMAPY).

MHOro CBHAETENHCTB OCTaBHIM HaM JPEBHHE WCTOPHKH O HAOIIOJABIIMXCS HOYBIO B ropax WIM Ha Mayrax
KopaOiiell nepenrBaloIMXCsl XOJNOMHBIX OTHAX. WX Buaen Ha KONbAX CONJAaT BO BpeMs HOYHOIO IOXOJa 4epe3 Topbl
JIOCTaTOYHO BHUMATENIBHBIA CBHUIETENb — JIpeBHepUMcKUi moikosozen IOmmit Lle3aps. O HUX BCIOMUHAIN 3HAMEHHTHIC
MopertaBatenn Komym6 u Maremnas. [Toxokue OrHM «IUICany) Ha BBICOKOM IINUJIE IEPKBU CBATOrO DJIbMa B OJHOM H3
ropozoB @paHuuu.

Haunnast Hay4HBIE HCCIEIOBAHUS IEKTPUUIECTBA, YUCHBIE JOBOJIBHO OBICTPO MOHSIIN, YTO BCE 3T TAaMHCTBEHHBIC
OTHHM BBI3BaHBI aTMOC(hEpHBIM 31eKTpruecTBoM. OOaka BO BpeMsi TpO3bl — IUIABAIOIINE B BO3AYXE OOKJIAJKH OTPOMHBIX
UIEKTPUUECKUX KOH/EHCAaTOpoB. OciienuTenbHas MOJTHUS, BO3HHUKAIOMIAS MPU CIUIIKOM TECHOM COJIMXEHUH NPHUPOIHBIX
HaKOMHTEJICH 3JEKTPO3HEPTHH, HATILITHO MTOKA3hIBAET, KAK MHOTO 3JIEKTPUUECTBA MOXET OBITh B HEOE y Hac HaJl TOJIOBOIA.
VisrpaduoneroBoe msnmydenne CoinHua o0NagaeT JOCTATOYHOM 3HEprHed, 4ToObl OTOpBaTh OT MOJEKYJI W aTOMOB
HEKOTOPBIX Ta30B, COCTABIIAIONIMX BO3IYyX, CBOOOJHBIE 3JEKTPOHBL. B BBICOKHMX ciosix atMocdepbl oOpasyercs cMech
3JIEKTPOHOB M MOJIOKUTETIHHO 3apsHDKEHHBIX HOHOB — OCTATKOB MOJIEKYN M @TOMOB, JIMIIHBIIMXCS YaCTH CBOMX JIEKTPOHOB.
YacTuisl MbIUTH, TyMaH, TPO30BBIE 00JIaka U Ty4H HEH30eKHO MPUBJIEKAIOT K cebe 3apspkeHHbIe YacTuIlpl. C 3apakeHHOTO
obraxa 3apsasl CTEKAIOT Ha JpPYyTHe IPEAMETHI, BBI3BIBAs JIETKOE CBeueHHE. Bo Bpems Ipo3bl BO3HUKAET 3JIEKTPHUUECKUI
3apsi B aTMocdepe, WK MOJTHHUSA, KOTOpasi MOXKET BBI3BATh IT0KAPHI, pa3pyIIUTh JOMa, CIOMaTh JIEPEBBSI.

Bonpocsr :

1. Kak coo0muTh Tey d1eKTpUuiecKuii 3apsa?

2. IIpuBeguTe npuMepbl BOSHUKHOBEHHS JIeKTPHYECKUX Pa3psaaoB.?

3. YTo mpoMcXouT Noj AeiicTBHeM YJILTPa(u0JIeTOBOro H3Iy4YeHHsl B Bo3ayxe?
4. Kaknmu cBoiicTBaMu 00J1a1aeT 3JICKTPOH?

buaer Ne5

Bo3aeiicTBHe paguanMu Ha OKPY:KAIOIIYIO cpeny. TeXHOreHHOe BO3IEHCTBHE Ha OKPYXAIOIIYIO Cpeay HpH
CTPOUTEJBCTBE U IKCIUTyaTAlUH aTOMHBIX AJIEKTPOCTAHIMI MHOTO00pPA3HO:

- JIOKaJIbHOE MEXaHHYECKOe BO3JEHCTBHIE HA pelbed) — IPU CTPOUTEICTBE;

- IonagaHne€ XUMUICCKNUX U PAAUNOAKTUBHBIX KOMIIOHEHTOB B CTOKH IMOBEPXHOCTHBIX U I'PYHTOBBIX BO/I;

- N3MEHEHHE XapaKTepa 3eMJIeTIONIb30BaHIs 1 OOMEHHBIX IPOIIECCOB B HEMOCPEICTBEHHOM Onmm3octu oT ADC;

- UIBMCHCHUEC MUKPOKIMMATHYCCKNUX XAPAKTCPUCTUK HTPUIICIKAIUX paﬁOHOB u ap.
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OTMeTHM TakXe TEIUIOBOE M XMMHYECKOE 3arps3HEHHE OKPY)KaIoIIeW Cpeabl, BO3ACHWCTBHE Ha oOWTaTelei
BOZIOEMOB-OXJIaUTENICH, N3MEHEHNE THIPOJIOTHICCKUX XapaKTEPUCTHK npriiexamux kK ADC pailoHOB, BEIOPOCHI U COPOCHI
PaJMOAKTUBHBIX U TOKCHYecKuX BemiecTB u3 cucteM ADC. Uepes TpyOKy B aTMochepy MOMAAal0T ra30BbIe H a3PO30JIbHBIC
BBIOpOCHL. B kuakux cOpocax BpeIHBIC NMPHUMECH B BUJC PACTBOPOB HJIM MEIKOJHMCICPCHBIX CMECEH MOTYT MONanaTh B
BOJIOEMEI. BKITIOYasich B MHOTOOOpa3HbIE ABHKCHUS aTMOC(EPHI, TOBEPXHOCTHBIC U MOI36MHBIC TOTOKH, PaTUOAKTUBHBIC U
TOKCHYCCKUE BEIICCTBA PACIPOCTPAHIIOTCS B OKPY)KAIOILICH Cpelie, MOMagaloT B PACTCHHUS, B OPraHU3MbI KUBOTHBIX U
YenoBeKa. BBIOPOCHI MOTYT OBITh KaK MOCTOSHHBIC, HAXOIAIIAMHUCS TMOJ[ KOHTPOJIEM IEPCOHAa a, TaK W aBapHUHBIMU,
sanmoBeiMU. [Ipu aBapusax Ha ADC MOXKET OKa3bIBAThCS CYIIECTBCHHOC DPATMAIIMOHHOE BO3JCHCTBHE HAa IIOACH U
9KOCHCTEMEI.

Bonpocsr:

1. Ha3oBure ¢akTOpsl TEXHOTeHHOTO Bo3deiicTBHs IKcmayatamun ADC Ha 00BEKTHI OKpYKalouiei
cpensl.
2. Kak 3aBHCHT HHTEHCHBHOCTH PA/IHALMH OT PACCTOSIHMS 10 HCTOYHNKA PAJIMOAKTUBHOI0 HU3JIy4yeHus?
3. UTo Ha3BIBAIOT si/IEPHBIM peaKkTopoM?
4. B uem nmpemmymectBa AJC?
Buaer Ne6

CmaunBaHHe M KaMWLISIPHOCTB. B Tex cimydasx, KOraa MOJEKYJNBl XHIKOCTH NPUTSATHUBAIOTCS K MOJIEKYyJIaM
TBEPZAOTO TeJa CHIbHEE, YeEM JIPYT K APYTY, MBI TOBOPHUM O CMauyMBaHUM TBEPJOTO Tena. Boaa cMadmBaeT CTEKIO, AEpEBO,
XJIOMIOK, KOKY M pacTeKaeTcs 10 3TUM MaTepHajaM TOHKHM CIIO€M, CTPEMsICh KaK MOXKHO OOJIbILE YBEIMYHUTH IUIOMANb

MIOBEPXHOCTH COIIPUKOCHOBEHHUS.

Ecnu ke oImyCTHTh Ha TIOBEPXHOCTBH BOJBI MOKPBITYIO XHPOM CTEKISIHHYIO IUTACTHHKY, TO Ha €€ TIOBEPXHOCTH BOJA
OyneT coOuparThCst KPYIMHBIMU KaIlJSIMU M JIETKO CTEKaTh. DTO YKa3blBaeT Ha TO, YTO CHJIA NPUTSHKEHUSI MEXY MOJIEKYJIaMHU
BOJIbI OOJIbIIIE, YeM MEXAY MOJICKYJIaMH BOJIBI M XKHpa. B Takux ciydasx TOBOPST O SBJICHUH HECMAauHUBAEMOCTH.

SIBIIeHMs cMauMBaHUS M HECMAuMBaHUsI YacTO BCTPEYAIOTCS B OBITY U TeXHUKe. J[1s1 noabema roproueii )uaKoCT! 1o
¢uTHIIM B CBEeYaxX W JaMIax, IpPH CTHUPKE, CKJICMBAaHWM HEOOXOAMMO XOpollee CMadyMBaHHWE. bilaromapsi sBiIeHUIO
CMayMBaHMs KUIKOCTh MO TOHKMM KanwuigpaM (TpyOouykaMm WM CJIOSIM TOJIIMHOW OKOJIO MHJUIMMETpa) MOJAHUMAETCS
BBepX. TakuMM KanmwuIIpaMy NMPOHU3aHBI CTBOJBI JICPEBBEB, U MO0 HUM K KPOHE MOJHMMAIOTCS MUTATENbHBIE BELIECTBA,
pacTBOpeHHbIE B Boje. IIpu CTpoHTenscTBE (yHIAMEHTHI AOMOB H30JIHMPYIOT OT KHPIWYHBIX CTEH pybdepommoM Jmbo
JIPYyTHUM MaTepuaioM, B KOTOPOM HET KallMILIPOB, YTOOBI CTEHBI HE OTCHIPEBAIH.

[eppst BomOIUIABAIONINX MITHI, HAOOOPOT CMa3aHbI JKUPOM, OATOMY NTHIBI HE MEP3HYT. Ecnu urosky, cMa3zaHHYIO
KHUPOM, aKKypaTHO IOJOXKUTH IUTAIIMsI Ha BOZY, OHa HE YTOHET, @ HEMHOTO «IIPOJIaBUT» IIOBEPXHOCTHYIO IUICHKY BOJBI
Oyner nexxaTb B oOpa3oBaBIeiics JOXOMHKE. JTO SBICHHE HCIOIB3YEeTCS HACEKOMBIMHU Il OblcTporo Oera mo Bope
(BotOMEepKH, HAapHMeEp, HACTOJILKO MPUCTIOCOOMITHCH «XOIUTB TI0 BOJIE», YTO IIOCTOSIHHO )KUBYT HA €€ TIOBEPXHOCTH).

Bonpocsi:

1. Yro Ha3bIBAIOT AABJEHHEM CMAYHMBAHUSA M HeCMauyMBaHusi?

JJ1s1 yero HyKHbI KanUWJLISAPHI AepeBy?

3. TIloyeMy Ha MOBepPXHOCTH Pe3MHBbI KameJbKa BOAbI NMpUHHMaeT ¢GopMy HIapHKa, a HA MOBEPXHOCTH
XJI0MYATOOYMAKHON TKAHU PAcTeKaeTcsl TOHKOM NJIeHKOH U BIUTHIBAETCH?

4. Kak BbICOTA MOABEMA KUIAKOCTH B KAMWLISIPAX 3aBHCHT OT HX quamMeTpa?

n

buaer 7

«TpyobI-xaMeIeOHb»
it TpyOOTPOBOIOB, KOTOPBIC HAXOMATCS B IMOMEHICHHSAX, OOJBIIOC 3HAYCHHE HMEET WX BHEINHUEM Bum. J{is
KpacoThl UX KpacsT, HUKEJUPYIOT. HO MOXHO NPUMEHHUTh HEOOBIYHOE MOKPHITHE, M300pETEeHHE KOTOPOro IMOJCKA3aHO
6aboukamu.
Yerryiika Kpblia TPOIMHYECKUX 0a00OUeK ceMeicTBa YPaHUHM COCTOMT M3 XUTHHOBBIX TUIACTUHOK, MEXIY KOTOPHIMHU
HUMEIOTCS MPOCIONKY Bo3ayxa (a). OTpaskeHHBIH JTyd IpeACTaBiIsieT COO0U pe3yabTaT HHTepEPEHINH

Jydel, OTpakeHHbIX OT NEepeaHel U 3aJHel MOBEpXHOCTEH MIACTHHKU. Pa3sHOCTh XoJa ABYyX uacTei %
(ABC) nByx uacteil CBETOBOI BOJIHBI ONpEIEIISETCS TOJNIIWHOMN MIACTHHKY M YIJIOM HaJeHUs JIyden
(6). CoBpemMeHHBIE TEXHOJIOTHH IO3BOJISIOT IMOJydaTh TOHKWE TUICHKH ToimuHod mo 0,5 mxM. Ha Monocky knes

BHEIIHHE CTEHKH TPYO HAHOCAT MOKPBHITHSA M3 CJIOEB IUICHKH TOJIIMHOW OKOJO 5 MKM, CKJICEHHBIX
MexXIy coboil. Ho kel HaHOCAT He CIUIOIb, a TOHKHMH MOJOCKaMH, W TOJIydaeTcs CTPYKTypa,
aHAJIOTHYHAS YelryiikaM 6abouek YpaHHi.

Takoe mokpeiTHe OyneT MEHATh NBET NpPH H3MEHEHHH TEMIepaTyphl: y Topsded TpyObl
BO3pacTaeT AAaBJICHUE U3HYTPH Ha CIOW MOKPHITHS, ¥ TOJIIMHA BO3IYIIHBIX 3a30pOB yMeHbmaercs. 11o
OTTEHKaM IIBETa MOXHO 0€30IIMO0YHO OTIpEIeNUTh, TeUEeT JIM 10 TPyOe BOAA, M Kakas OHa — ropsyast Wi

MneHku
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xousoHasi. Kpome Toro, mojo0H0e MOKPHITHE TAKKE CIY)KUT XOPOIIMM TEIUIOU30JISITOPOM M yMEHBIIAET [TOTEPH TEILIa.
Bonpocsi:

1. Yro nmpeacrasJsieT codoii siBJieHHEe MHTEP(depeHIInN cBeTa?
2. PaccMoTpuTe nepBblii pUCYHOK H NMOSICHUTE, KAKHE JIYYH HHTEep(epupyIoT B Yemyiike 6a604Ku.
3. Iloyemy 1/l HaHeceHMsl ONMHCAHHOIO B TeKCTe MOKPLITHA HAa TPYObl Helb3sl HCHOJIb30BATh IJIEHKH
TOJIIIMHOI, HanpuMmep, 1Mm?
4. Ilpum HarpeBaHMHM MeTa/NIMYeCKHe TPYOBI paclIMpsIOTCs ObICTpee, YeM MaTepHaJ IUIEHOK B MOKPLITHH. B
KaKyl0 CTOPOHY IIPH YBeJMYeHUH TeMIepaTypbl NpoTeKalouieil mo Tpyde Boabl CMECTHTCS OKpacKa TPyObl
— B CHHIOI0 Wi KpacHyo? [Touemy?
Buaer Ne8
HccienoBanne arMocepHOro 3JjieKTpuuecTBa. V3yueHne rpo3HOro arMoc()epHOro 3JIeKTpHdYecTBa TpeOOoBayo
OTYasTHHOM CMEJIOCTH OT y4deHbIX, ocobeHHO B nanekoM XVIII cronmeruu, xorma He CymecTBOBANIO HU HW3MEPHUTENBHBIX
puOOpOB, HA U30JIMPOBAHHKIX POBOJIOB, HU MPEACTABIICHNS O TOM, KaK MIEKTPUUECKUN TOK c/ieaTh 0€30MacHbIM.

[TerTascey 3apsaanTh «HEOECHBIMY» IEKTPUUECTBOM BO BPEMsI I'PO3bI JEHACHCKYIO OaHKY, MOTHO BEPHBIH IOMOIIHHK
M. B. JlomonocoBa — I'. Puxman. Cam Muxaun BacunbeBnd Bo BpeMs MOJOOHBIX OIBITOB TOXKE HE Pa3 IIOABEPraycs
cMmepTensHOl omacHocTH. Ho HOBOe Biekiio Heyaepskumo. Hemapom JlomoHOCOB 3ammchiBan B qHeBHHKE: «OIUH OIBIT S
CTaBIIO BBIIIE, YeM THICSIUY MHEHHI». M TutaHHpoBasl HOBBIE SKCIIEPUMEHTHI: «KakoB OymeT IBET 3JEKTPUIECKUX HUCKP H
IUIAMEHb, BBI3BAHHBIN B PAcTBOpPAxX COJICH M CONISHBIX JKUAKOCTAX? ByIeT M Ha3JIeKTPONN30BaHHOE OJIOBO IUIABUTCS NPH
MeHbIel creneHn orHA? CrocoOCTBYeT M JIeKTpUYecKas Cujla KPUCTAJUIM3ALMN WM HeT? YCKOpsieT JH OCaKICHUE
aeKTpUdecKas cuna?y»

Kak MbI BUIUM, 3a40JITO OO 1/1306peTeH1/1;1 yI[O6HI>IX HCTOYHHUKOB TOKAa — raJIbBAHUYCCKHX 6aTape171 — poaoHa4YaJIbHUK
OTE€YEeCTBEHHON HayKH HaMe4dal OIBITHI O OCAKICHUIO OJAHUX MAaTEePHATIOB HA JPYTUe C MOMOIIBIO 3JIEKTPHUECKOTO TOKA.
JIOMOHOCOB NPEIBOCXUTHI METO/I TAJIbBAHOILIACTUKH, KOTOPBIH n300pesn uepe3 100 ner apyroi poccuiickuii akageMuk — b.
C. Sxoo6mn.

Ha npyrom koHIe 3eMHOro mapa, B AMEpHKe, B Te ke Tojsl padotan b. @paHkinH, ToXe 3aHUMAsCh U3ydCHHEM
aTMoc(epHoro snekTpuiecTBa. K cuacThio 0O4eHb PHCKOBBIC OMBITEI PpaHKINHA OKOHYWIHNCH OnaromosrydHo. Benp oH
TO’KE PELINI BBI3BaTh MOJHHUIO Ha ce0sl, 3aITyCTHB BO BPEMsI IPO3bI BHICOKO B HEOO BO3LYIIHOTO 3Mesl, KOTOPOTO JeprKall Ha
BIQXHOW OcdyeBke. Boga MpOBOANT 37EKTPUYECTBO, M €CIIM MOJHHS MMEET JIEKTPUYECKYI0 MPUPOIY, TO OHA CIYCTHTCH,
nogyman OpaHKINH, 0 MOKpPOH OedeBKe, Kak 10 METAJUTMYECKOMY NMpoBOAY. M MOJTHUS NEHCTBUTENBHO yaapuia B 3eMIIIO
panom ¢ @paHKIuHOM!

Bonpocsr:
1. Ha3oBuTe paMHINHU yUYeHBIX, HCCIEI0BABIINX aATMOC(epHOe IeKTPUIeCTBO.
2. Kak B3anMoaeicTBYIOT 3apsi;KeHHbIE TeJIa IPYT ¢ Apyrom?
3. Yrto Takoe MeTOA rajibBAHOILIACTHKH?
4. KakuM cnoco60oM MO:KHO HAJIEKTPU30BATH TeJI0?
Buaer Ne 9

TpeHune CKOJIbKeHUs U TPeHne KaueHnst. CUIIbl, KOTOPbIC MPUXOIUTCS PEOI0JICBATh, 3aCTABIISAS TEJIO CKOIB3UTh
U KATHThCS, Pa3JIMYalOTCS B HECKOJBKO IECATKOB pa3. HeyauBHTEIbHO, YTO TPEHUE KAuCHHs «IMOOSIMIO» TPEHHE
CKOJIb)KEHUS], M YEJIOBEUECTBO Y)Ke JIaBHO MEpenuIo Ha KoJecHbIH TpaHcropT. Ho 3aMeHa 1oJio3beB Kojiecamu emié He Oblia
MOJIHOM N00€eI0H, Be/ib KOJIECO HACAXKEHO Ha OCh. Ha mepBbIil B3IIIs], HEBO3ZMOXKHO U30EKaTh TPEHUS OCEH O MOIIHITHUKH.
Ha npoTshkeHUH BEKOB JIFOAH CTAPAINCH YMEHBIIUTh TPEHUE CKOJIBKECHHUS B MOIIUITHUKAX C TOMOIIBIO PA3JIMYHBIX CMa30K.
[Monyuanock ymenbineHue B 8-10 pa3, HO Bce, ke HHOTA U ATOr0 ObUIO HEJOCTATOYHO.

Tonbko B koHiie XIX B. BO3HMKIA 3ameuarenbHasi WJes 3aMEHUTh B MOJNIMITHUKAX TPEHHE CKOJBKCHUS TPEHUEM
KavyaHus. DTy 3aMeHy OCYIIECTBISIIOT C MOMOIIbI0 HIAPUKOBOIO IMOJIIUITHUKA. MEXIy OChbI0 M BTYJIKOH MOMENIAIOT
LIAPUKH, 3aMEHsIs, TAKMM 00pa3oM, TPEHHE CKOJIBKECHHUSI TPEHHEM KadeHHs. PoJib MOMIIMIHUKOB KaueHHs B COBPEMEHHOU
TEXHUKEC TPYAHO NEPCOILCHUTD. Nx JACIAaT ¢ MapukKaMu, ¢ OUJIMHAPUYCCKUMU POJIMKAMHU, ¢ KOHUYECKUMU POJIMKaAMU.
CyImecTBYIOT IMIaPUKOBBIE MOANIMITHUKK Pa3MEpOB B MWIIMMETP W MOJIIMIHHUKHN s OONBIIMX MAaIIMH Maccoil Ooiee
TOHHBEI.

B Texnmke wacto HEOOXOOMMO yMEHBIATh TPEHHE, YTOOBI YBEIMYHTH CPOK CIyXKOBI meTtaneil. B stux ciywasx
TPEHUEC CKOJIBKCHUA 3aMCHAIOT C ITIOMOMIBIO MOAIMUITHUKOB TPEHUEM Ka4YCHUA .]'II/I6O HaHOCAT CMAa3Ky Ha TPyHniuecsa 4acCcTu.

Bonpocsi:

1. Yem oriimyaioTcs CHJIbI TPEHUS KaUeHUs M CHJIbI TPEHHUS CKOJIbKEHHsI IPYT oT Apyra?
2.  Kakue cymecTBYIOT cioco0bI /sl YMeHbIIIEHUs] TPEHUS B I€TAJSIX U MeXaHU3Max?
3.  Ha3oBuTe pa3iuyHble BUbI CUJ TPEHUS.
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4. Kak cBsi3aHa CHJIBI TPEeHUA CKOJIbKCHUSA C Maccoi ABHIXKYIIETrocst Teaa?

Buner Nel0

DJIEKTPHYECTBO MpeBpalaeTcs B CBeT. 3aMeuaTebHbl pycckuil yueHsll, akagemux B. B. Ilerpos emi€ B koH1e
XVIII B. cymen ¢ moMomLp0 TOHKHX ONBITOB OOHAPYXUTHh pa3indne OMOJOIMYEeCKOW M XMMHYECKOW JIFOMHUHECLEHIUEH,
MEX/y CBEYCHHEM J>KUBBIX OPraHU3MOB WM OPraHMYECKHX BELIECTB — JIOMUHO(MOPOB, - CMOT BBISICHHTH YCJIOBUS, IPH
KOTOPBIX CBETJISTYKH B JIECY CHUSIOT sipue, a JIIOMHHO(MOPHI cBETSTCs Josbliie. CBedeHue JTIOMHHO(OPOB CTaHOBUTCS Ooiee
JUINTEJIBHBIM, €CIM WX MPeIBapUTENbHO OONYYHTh COJHEYHBIM CBETOM, a M3JIyYCHHE CBETIITYKOB YCHIIMBAETCS IPH
BO3/eiicTBIM KHcIopozaa Bo3nyxa. B 1802 r. emy ynanock caenats OTKPBITHE MHPOBOTO 3HAYEHUS: COMIKAst IBE YTOJIbHBIE
MAJIOYKH, COEANHEHHBIE C OTPOMHBIM BOJIBTOBBIM CTOJIOOM (COCTABJICHHBIM M3 COTEH raJlbBAHWMYECKUX 3JIEMEHTOB), [leTpos
BIIEPBBIC B MHpE HaOJIOAan BO3HMKHOBEHHME pa3psia MEXIy HHMH, CBETSMIYIOCS OYTY OCIENUTEIbHO Oenoro IBera,
IpeBpaleHne 31ekTpudecTsa B ceeT! IleTpoB mpekpacHO MOHMMaI 3HaYE€HHE CBOETO OTKPHITHA. B ero cooOmeHusx ects
CTPOYKH, B KOTOPBIX TOBOPHUTCS, YTO MPH COMIKCHNH YIJIEH BO3HHKACT «SIPKUH OEIOT0 CBETa WM IUIAaMs... OT KOTOPOTO
TEMHBII TTOKOH TOBOJIBHO SICHO OCBEIIECH OBITH MOXKET».

B 1876 r. pycckuii uzooperarens I1. H. 510:104koB co3an nepByro 3JeKTPHIECKYIO JIaMITy, B KOTOPOI MEXIY ABYyMs
NapauIeNIbHBIMH 3JIEKTPOIaMH TopeJa dJeKTpuueckas nyra... Kak skanb, uto B Hadane XIX B. Tpy/bl pycCKUX yYEHBIX He
NepeBOAWINCh Ha HMHOCTpaHHbIe s3biku! B 1808 r. 3HameHuThIi aHrnmumiickuii xumuk cop Xomopu [PBu TOXEe 3aXKEr
3JIEKTPUYECKYIO 1yTY, HE II0I03PEBAsi, UTO OH HE IEPBOOTKPBIBATEIIb.

Bonpocsr:
1. Kaxkoe oTkpbITHE ObLIO cae1aH0 akageMukoM B. B. IlerpoBpim?
2. KakoBo ycTpoiicTBO j1eKTPHYECKO JaMIIbl HAKAJTUBAHUS?
3. Kro 0b11 co3naTesieM nepBoii d1eKTpHUYECKOii JaMnbl?
4. Yrto Ha3bLIBAKOT JIOMHHeCHeHIUeH?
Buaer Nell

Hcnonb3zoBanue porodrdpdexra

Hauano uccnenoBanuii 6pu10 monoxeno B 1887 r. wemenkuMm ¢usukoMm I'. Iepuem. O ycraHOBmI, 9To mpu Y-
W3ITyYCHHUH JICKTPUUYECKasg UCKPAa MEXIY IBYMS METAIMICCKUMH CTEPXKHIMH-JIEKTPOJAaMU NTPOCKAKUBAET IPH MEHBIICH
pPa3HOCTH TOTCHIMAIIOB, YeM B OTCYTCTBHEe wu3nydeHus. JlerampHo (otoaddexr mywancs ¢ 1888 1. IlepBrimu
uccrenoBaTensaMu ObiH pycckuit pu3uk A. I'. Croneros, Hemenxuii puzuk B. ['anpBakc U uTanbsHCKAN GU3UK U UHXKEHEP
A. Puru (umenHo Puru 1 Ha3Ban 310 siBIeHHE Pomodggheknmom — BOSHUKHOBEHHEM TOKa B LINH P OcBelieHun). Jpyroii
Hemenkui uzuk @. Jlenaps, Bckope MOHL, 9TO GOTOIPGHEKT — ITO UCIYCKAHHE JCKTPOHOB BEIIECTBOM IOJ ICHCTBHEM
CBeTa, MPUYeM MaKCHUMaJIbHAsI KWHETHYECKas SHEPTHsI 3THX AJICKTPOHOB OIPEesieTCs Y4aCTOTOM CBeTa M HE 3aBUCHT OT €Tr0
HHTEHCUBHOCTH. TeopeTudeckoe 0OBbsICHEHHE 3TOTO sSBIEHUS fai A. DinHmTelH B 1905 1.

Ipu BHemHeM GoToddderTe AIEKTPOHBI BHIOMBAIOTCS U3 OCBEIAEMOW METaJUIMYECKOM IUIACTHHBI, TOMELICHHOH B
BaKkyyM M ciy)Kaleil (poTOKaTOAOM, W JIETAT MOJ JCHCTBHEM MPHIOKEHHOTO BHELIHETO 3JIEKTPUYECKOrO HAINPSDKEHUS K
JIPyroMy 3JIEKTpOAy — aHOy. B pe3ynbTare Bo BHEIIHEH IIETTM BO3HUKAET dJIeKTpuueckuii Tok. Ha aTom THre gpoTtoaddexra
paboraroT (hOTO3NEMEHTH — YCTPOMCTBA, MpeoOpa3ylolnue CBETOBOW MOTOK B 3JEKTPUYECKHH CHTHAJ. DJIEKTPUYECKHUH
CHUTHAJ MOXKHO YCHJIUTH C ITOMOIIBIO 3JIEKTPOHHBIX YCTPOHCTB M HCIIOJIB30BATh JUIS YIPABJICHHS KaKOW-INOO CHCTEMOH,
HarpuMmep, TypHUKETOM B METPO.

Hpyro#t Ttum ¢oTo37eMeHTOB, ¢ BHYTPEeHHHUM (oTod(heKToM (IepepacnpeieieHHeM IO JeHCTBHEM CBeTa
3JEKTPOHOB II0 SHEPTeTHYECKUM COCTOSIHUSAM B TBEPIBIX TeNaxX M KHUIKOCTAX), - hoTopesuctopsl. Ilox neiictBuem cmera
OHM M3MEHSIOT CBOE JIEKTPUUYECKOE CONIPOTHBIICHHE, OIarofaps ueMy MeHseTcs U TOK B 1enu. ®oTope3ncTops! B OTINYNE
0T (OTORIIEMEHTOB ¢ BHEIIHUM (PoTOd(h(HeKTOM MOTYT pearnpoBarh Ha HH(paKpacHoe (JNIMHHOBOJIHOBOE) n3nyueHue. C ux
MTOMOIIIBI0 U3MEPSIOT paclpesielieHue TeMIepaTypbl c1abo HarpeTslx Ten. CrenuaibHble TPUOOPHI MO3BOJISIOT, HAIPUMEP
CHSTH KapTy TeMIepaTypsl MOBEPXHOCTH YEJIOBEYECKOT0 TeJla U 10 Hel clenaTh BBIBOJ O 3/10pOBbe uesnoBeka. CoTHEeUHbIe
Oarapen oOeCHeunBaOT JHEprueld KocMudeckue Kopabnau. OHM COCTaBJICHbI M3 MHOXKECTBAa TOJIYNPOBOJHHUKOBBIX
(doToano10B, NMpeoOpa3yomMX CBET B JIEKTPUUECKylo SHepruto. Ilpm ocBemeHun ¢oToanMona OAMH €ro 3JIEKTPOJ
3apspKaeTcsd MOJNO0XKHUTENBHO, a APYrodl — OTpHUATeNbHO. Ecnyu Mexay 3JIeKTpoAaMu BKIIIOYUTH PE3UCTOP, TO YEpPE3 HEro
MOTEYET TOK.

Bonpocsi:
1. Yro nazsiBaoT porodrpdexrom?
2. Kro U3 yueHbIX 3aHUMAJICH HccIenoBanneM ¢porodrddexra?
3. B kakux npu6opax ucnoiab3yercs sipienue porodppexra?
4. 3anumurte ocHOBHOe YpaBHeHHe (oTodPdeKkTa.

BuJjer 12

«OTKprTl/le KUBOTHOI'0 3JICKTPUIECCTBA»
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JIHeM poXIeHUS HAyKU JIEKTPOOHOJIOTHH TI0 TpaBy cuuTaeTcs 26 ceHTsI0ps 1786 r. B 3TOM roay UTaNbsSHCKUI
Bpad # ydeHblll Jlynmxu I'anpBaHM HadMHAET HOBYIO CEPHIO OIBITOB, PEIIMB M3YYUTh JEHCTBHE HA MBIMIIBI JISTYIIKH
«CHOKOMHOTrO» atMmocdepHoro osnekrpudecTBa. [IOHSAB, 4YTO Jamka JIATYIIKK SBISIETCS B HEKOTOPOM CMBEICIE
YyBCTBUTEIBHBIM 3JIEKTPOJIOM, OH PEUIMJI IONPOOOBaTh OOHAPYXHUTh C €€ IOMOINBI0 aTMOC(EpPHOE 3IEKTPUYECTBO.
[ToBecuB mpenapaT Ha pemeTke cBoero OankoHa. ['anbBaHM JOJT0 XKIajl Pe3ysbTaToB, HO JIAIKa HE COKpaIlanach, HU MpH
KAaKOU IOroze.

U BoT 26 ceHTs0ps anka, HaKOHEL, coOKpaTmiack. Ho 3To nmpou3o1nio He Toraa, Korna M3MEHHIAch I0ro/a, a mpu
COBEpIICHHO APYIMX OOCTOSATENbCTBAX: JIAllKa JIATYIIKM ObUIa MOJBELIEHA K JKEJE3HOHM peleTke OaJkoHAa Ha MEIHOM
KPIOYKE M CBHCAIOLINM KOHIIOM CIy4ailHO KOCHYJACh PEIIECTKH.

l"anpBaHM MpOBEPSET: OKA3bIBACTCS BCAKUI pa3, Kak 00pa3yeTcst Helb «KEeIe30-MeIb-TIanKa», TYT )K€ MPOUCXOJUT
COKpAI[eHHE MBI HE3aBHCHUMO OT IOTOABl. YUECHBIH MEPEHOCHUT OMNBITHI B IOMELICHHE, HCIIONB3YeT pa3HbIe IMapsbl
METAIJIOB M PETYJIAPHO HAOMIONAET COKpAICHWE MBIIIL y JTYMKH. TakuM o0pa3oM, ObLT OTKPBIT MCTOYHHUK TOKa,
KOTOPBIH B OCJICACTBUHN OBIIT HA3BAH 2A/168AHULECKUM DNEMEHINOM.

Kak xe M0xHO OBIIO 00BSICHUTH 3TH HaOmoaeHna? Bo BpeMeHa ["adpBaHn y4eHBIE CUUTAINH, YTO HIIEKTPUIECTBO
HE MOXET BO3HHMKaTh B MeTajUlaX, OHM MOTYT WIpaTh TOJBKO pOJIb NMpoBOAHMKOB. Otcroma ['anpBaHM 3akiioyaert,
HCTOYHHKOM DJICKTPHUUYECTBA B ATUX OMBITAX SBIISIFOTCS CAMM TKaHH JISATYIIKH, & METAIIJIBI TOJIBKO 3aMBIKAIOT LIETIb.

Bonpocsr:

1. Kakyio runore3y nsitajicsa npoBeputs JI. F'aasBann, HaunHast B 1786 r. HOBYI0 CepHI0 ONBITOB € JAMKOI
JATymKH?

2. Kakoii BeiBoa caenaa JI. I'aJgpBaHM Ha OCHOBAHHMM CBOMX ONBITOB? B 4yeM cocrosijia omIM00OYHOCTH €ro

BbIBOAA?

N3 kaKkuX OCHOBHBIX YacTeil J0JIZKeH COCTOATh ralbBAHMYECKHIi 3JIeMeHT?

4. Ecau O0bl Bbl NPOBOAWIH ONBITHI, AHAJOTHYHBbIe onbITaM lajgbBaHW, TO Kakue Obl JONOJHHTEIbHBIE
Hccae10BaHus (KpoMe NPOBEPKH Pa3HbIX Nap MeTAJIOB) OCYLIeCTBHIIN?

w

buaer Nel3

TemoBble ABMraTeld M OXpaHa OKpY:Kawwieil cpeabl. B nunuHzapax ABUratenss MPOUCXOOUT OKHUCIICHUE
MEJKOPACIBUICHHOTO ¥ HWCIIAPSHHOTO TOIUTMBA KHCIOPOAOM BO3AyXa C OOpa30BaHMEM VIJIEKHCIOrO ra3a W BOABI U
BEIJICIICHUEM TeIUIa. 3a THICAYHBIC JONU CEKYHIBI, OTBEJCHHBIC Ha TOT MPOIECC MPU KAXKIOM TaKTe pabOTHI JABHUTATEINA,
4acTh TOIUIMBA HE YCIIEBACT CTrOpPeTh. IIPOMYKTHI HEMOJHOTO CTOpaHWs BBIOPACHIBAIOTCSA B arMocdepy W3 BBIXJIOMHOM
TpyOBbl. /lu3enu BHIOpPACHIBAIOT €IIE U CEPHUCTBIH aHTUAPHUT, 00pa3yIOMIMi MPpYU TOpeHUH ToIuiBa B munuHapax. B CIIA,
Snonun, a takxke Poccuu ObLIM yCTAHOBICHBI MPENCIBHO JOMYCTUMBIC HOPMBI BhIOpOCA Ui Pa3IMUYHBIX KaTECrOPUU
aBTOMOOMIIEH.

W3-3a 3arpsisHeHus u3Mmensiercs kaumar. OpHa W3 TUIOTE3 COCTOMT B TOM, YTO M3MEHeHHe kiaumara B XX B.,
SIBJISIETCSL CJISJICTBUEM TOBBIIIEHUS] CPEAHETIO0ATBHON MPU3EMHON TeMIepaTyphl BO3ayxa (OHa MOBBICUIACH TPUMEPHO HA
0,5 0C). B armocdepe Bo3pociia KOHLEHTpAIMsI TAPHUKOBBIX ra30B, YIIIEKUCIOTHI, MeTaHa, XJopdropyriepoaa, oKcuia
a30Ta. MOJIeKyIIBI 3THX Ta30B IMOTJIOMIAIOT TEIUIOBOE M3ITydeHIE TTOBEPXHOCTH 3eMIIH M YaCTHYHO HM3ITYy4aroT ero o0paTHo,
co3/1aBasi TaK Ha3bIBaGMBIH MApHUKOBEIN 3¢ ¢ekT. M3-3a M3MeHeHHs KIMMaTra HCYE3al0T OTICIbHBIC BHUIBI XKHUBOTHBIX U
[ITUL, HAIIPUMEp, UCcUe3Jia PEIUKTOBAs Yaiika. Y>ke TaKk MHOTO BHJIOB )KMBOTHBIX 3aHeceHO B KpacHyro kHury!

Benercst 6oppba 1 ¢ ITyMOBBIMH 3aTrpsA3HEHUSAMH, KOTOPBIE HAOMIOMAIOTCS B OONBITNX TOPOIaX C OTPOMHBIM KOJI-BOM
aBTOMOOWMIIEH: 3aIpeIarTcs 3ByKOBbIE aBTOMOOMIIEHBIC CUTHAIIBI, CHPCHEI.

Celiyac cO3MalOTCsl Pa3IMYHBIE TPUPOJO3AMMUTHBIE JBIKEHUS. [PUHIUC — 3TO IKOJOTUYECKOE JBIDKEHUE,
coznannoe B 1971 r. Ero 3agaua — oxpana okpyxawomei cpensl. [llTad-kBaptupa Haxogurcs B CIIA. Tlo 3asBreHusm
PYKOBOJCTBA OpraHu3aiuu, ['pHHIMC aOCOJNIOTHO HE MOJy4YaeT rOCyIapCTBEHHOrO (DMHAHCHUPOBAHHS, & €0 OTPOMHBIN
OIOKET CKJIaJIbIBAETCS M3 YACTHBIX MOXKEPTBOBAHUN M B3HOCOB.

Bonpocsi:
1. Yro Ha3pIBaeTcs TEILIOBLIM ABHrarejem?
2. Ha3oBure cBoOiicTBa MAPHUKOBBIX I'a30B.
3. B 4em cocTonT BpeaHOe BO3eiicTBHE, TENIOBBIX IBUraTe/ell HA OKPY:KAIOMIYIO cpeny?
4. Kakum 00pa3oM MOXKHO YMEHBLLIMTH 3arpsi3HeHHe OKpY:Kaiolleil cpefbl, MPOI0Kas HCNOJIb30BaTh
aBToMoOMIN?
Buaer Nel4
Ouncrtka ra3oBbIX BbIOpocoB. boprba c 3arpssHeHHeM aTMocdepbl — OIHAa W3 Cepbe3HEHmuX mpodiiemMm

COBPEMEHHOCTH. E’XKerogHo Ha 3eMHOM IIape B BO3IyX BbIOpacbiBaeTcst 250 MIIH T 30J1bI, JECATKH MWIIHMOHOB TOHH
CEPHHCTOTO Ta3a, OKCUAOB a30Ta M JPYTHUX BEUIECTB, CIOCOOHBIX CENATh OOJIBIINE TEPPUTOPUN HETIPUTOTHBIMU IS AKUZHU
JIIOJICH, KMBOTHBIX M PACTCHHM, BBI3BATh KOPPO3HIO MAIIWH, CTPOCHHU W ammapatoB. Haumbonee paaukanbHas 3aiiuTa —
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COBEPIIEHCTBOBAHKWE IPOM3BOJICTBEHHBIX MpolleccoB. Hampumep, HemaBHO B Hamiel cTpaHe pa3paboTaHa TEXHOJIOTHS
WCTIOJIb30BaHUs JTMOKCUIA CEpbI, BHIOPACHIBAEMOTO MPEINPHUATHSIMU IBETHOH METALIYPrHH. TEXHOJOTHS TO3BOJISET HE
TOJIbKO JTUKBUJAUPOBATH 3TOT UCTOYHHK 3arpsiI3HCHUS BO3/1yXa, HO U TIOJIYYUTh JICHICBYIO CEPHYIO KUCIIOTY.

B moboMm ciiyuae HEOOXOMUMO Ta30BBIC BBIOPOCHI OYMINATH. BpemHble BEIIECTBA B Ta3000pa3HOM COCTOSIHUU
YIAISIOT TyTeM a0COPOIMU HITH JKE MOJBEPraroT KaTATUTHUYCCKOW PEeakKliy, B PE3yJIbTaTe KOTOPOil OHM MPEBPAIIAIOTCS B
HeomacHble coenuHeHus. OYHCTKY Ta30B OT TBEPABIX MpuMeceil (MbUTH, MBIMOB M TYMaHOB) MPOBOISAT C IOMOIIBIO
THIPOMEXaHMYECKUX TIPONECCOB B  (uibTpax. Hampumep, BBICOKOI(P(PEKTHBHBIC 3JICKTPOPUIBTPHI HA KPYIHBIX
COBPEMCHHBIX TCIUIOBBIX AJICKTPOCTAHIIMSIX M Ha TCILIOAICKTPOICHTPAISX HAILICH CTPaHbI, CXKUTAOIIUX TBEPAOC TOILIHBO,
00eCIieYMBaIOT OYMCTKY MABIMOBBIX Tra3oB OT 30imbl Ha 99%. A Bens HemaBHO TELl OBUIM OCHOBHBEIM HCTOYHHKOM
3arps3HEHUS BO3IyXa.

Cxwuranue TOIUIMBA COINPOBOXKIAETCS BBIJACICHHEM B aTMOC(epy VYIJIEKHCIOro Tas3a, CIOCOOHOTO IOTJIONIATh
TEIUIOBOE MH(paKpacHOE M3ITyIeHHE TOBEPXHOCTH 3eMild. POCT KOHIIEHTpAIlH YTIEKHUCIIOTo Taza B atMocdepe MpUBOAUT K
TOBBIICHAIO e& TemIepaTypsl. ExeromHo Temmeparypa atMocteps 3emn mossimmaercs Ha 0,05 °C. D1oT sddext Moxer
CO03/1aTh YTPO3Y TasHUS JISAHUKOB U KaTacTpo(UIecKkoe MOBBIIICHHE YPOBHSI MUpPOBOTO OKEaHa.

IIpoayKThI CropaHus TOIUIMBA CYIISCTBCHHO 3arPsA3HIIOT OKPYKAKIIYIO cpely. YTICBOIOPOIbI, BCTYIAs B PEAKIIUIO
C 030HOM, HAaxOISIUMCS B aTMocdepe, 00pa3yrOT XMMHUYECKHAC COCIMHCHUsS, HEONArompusATHO BO3JCHCTBYIOIIUC Ha
KHU3HEICATCILHOCTh PACTEHHUIA, )KUBOTHBIX M YEJIOBEKA.

[MoTpebnenue KKCIOPOa MPU TOPSHUH TOIIMBA YMEHBIIIACT COACPIKaHIe KACIOpoaa B atMmocdepe.

JUis oxpaHBl OKpYy’KaloIled Cpeapl IMHPOKO HMCHOJIBb3YIOT OUHCTHBIE COOPY)KEHHS, NMPENATCTBYIOUINE BHIOPOCY B
aTMoc(epy BpPEeIHBIX BEIIECTB, PE3KO OTPAHHYMBAIOT HCIIONB30BAaHUE COSAMHEHHH TSDKEIBIX METalIoB, HOOABISEMBIX B
TOIUTMBO, pa3pabaTHIBAIOT ABHUTATENH, HCIIONB3YIOMIHE BOIOPOJ B KAadeCTBE TOPIOYETO, CO3MAIOT DIIEKTPOMOOIIH H
aBTOMOOWIIH, HCIIOB3YIOIIUE COTHEUHYIO SHEPTHIO.

Bonpocsr:
1. B yem cocTOUT OTpHIATEIbHOE BO3/IeiicTBHE TENJIOBBIX ABUIaTeeil Ha OKPYKaoUIyIo cpexy?
2. Kakue MeToab! 3alINTHI OKPY:KAIOLIel cpebl HCMOJIB3YIOT B HACTOsIIee BpeMs?
3. Uro Takoe mapHUKOBBIii dPpderT?
4. Kakmue MeTOABI OXPaHBI OKPY:KAIOIIEH cpeIbl MOKeTe MPEAT0KUTD BbI?
Buner 16

«JlensgHasi Marus»

Mex 1y BHEIIHUM JIaBIICHHEM U TOUKOM 3amMep3aHus (IUIaBJIEHHs) BOAbI HAOII0JaeTCsS HHTEpECHas 3aBUCUMOCTh. C
MOBBIIICHHEM faByieHus g0 2200 aTM OHa MajacT: ¢ YBEJIMYCHHEM JaBICHUS Ha KKAYI0 aTMocdepy TemIieparypa
aesenns nonmkaercs za 0,0075 ° C. IIpu nanpHeNIIEM yBEIMYEHUM JABICHMS TOUKA 3aMEP3aHusl BOJIbl HAUMHAET PACTH:
nipu AasiaeHuu 3530 aT™ Boja 3aMep3aeT npu -17°C, pu 6380 at™ — npu 0°C a ripu 20670 atm — ripu 76 °C. B nocieanem
cirydae OyneT HaOmoaaThCs TOPSIIHH JIe .

IIpn naBnenmn 1 atM oObeM BOABI IPH 3aMEP3aHUM PE3KO Bo3pacTtaeT npuMmepHo Ha 11%. B 3amkHyTOM
MIPOCTPAHCTBE TaKOW IPOIECC IMPUBOJAUT K BO3ZHMKHOBEHHIO TI'DOMAJHOTO M30BITOYHOrO JaBiieHus. Boma, 3amepsas,
Ppa3phIBacT TOpHBIE MOPO/BL, IPOOUT MHOTOTOHHBIE TIIBIOBI.

B 1872 r. anrnuuanvi BoTTOMIIM BIiepBbIE SKCIIEPUMEHTATHHO OOHAPYKUIT SBJICHUE PEXKEISIIMU Jbaa. [IpoBoJIoKy
C TOJBEIICHHBIM Ha HEH TIpy30M IIOMEINAIOT Ha KYyCOK Jbfa. IIpoBosioka IOCTENEHHO pa3pe3aeT JeA, HMMEIOIni
temneparypy 0 °C, omHako mocie MPOXOXKICHHS TPOBONOKH PA3pe3 3aTSTHBACTCS JBJIOM, H PE3yIbTaTe KyCOK JIbJa
OCTaeTCs HENbIM.

Jonroe BpeMs aymMand, 4TO JIe[ TMOJ JE3BUSAMHM KOHBKOB TaeT IMOTOMY, YTO MCIBITHIBAET CHJIBHOE JIaBJICHUE,
TeMIepaTypa IJIaBJICHH JIbJa MOHMXKAeTCs — U Jel miaaBurcsa. OQHAKO pacyeThl OKa3hIBAIOT, YTO YeJIoBek Maccoi 60 kr,
CTOSl Ha KOHBKAX, OKa3blBaeT Ha JIeJ JaBIEHHE NpUMEpHO 15 aTtMm. DTO O3HAYaeT, 4TO TOA KOHbKaMH TEMIIepaTrypa
ILIaBJIeHNs ITba yMeHbIaeTcs 0160 Ha 0,11 °C. Takoro moBbIIIeHNs TEMIIEPATyPhI SBHO HEAOCTATOUHO VISl TOTO, YTOOBI
JIeJT CTaJ IUIABHTHCS O] AABICHHEM KOHBKOB MPH KaTauuy, Harnpumep mpu -10°C.

Bonpocsr:

=

Kak 3aBucHT TemMnepaTypa njaBjeHuUs JibJa OT BHEIIHEro JaBjaeHus1?
2. TlpuBeauTe ABa MpUMepa, KOTOPble WIJIKCTPUPYIOT BO3HUKHOBEHHE H30LITOYHOIO NABJIEHHS MPH
3aMep3aHuHU BO/bI.
3. TlompodyiiTe 00 bICHUTH CBOMMHM CJIOBAMH, YTO MOKET 03HAYATH TEPMHUH «PEKeTIUI».
4. Tlpu mpoTeKaHUU KAKOT0 MPoIecca MOKeT BBIAEIATCS TEIUIOTA, KOTOPasi WAeT Ha IUIaBJIeHHe JIbAA MPH
KATaHHM Ha KOHbKaXx?
buaer Nel5
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Topmo3. IIpeacraBpTe cebe, 9TO MPOU3ONLIO OBl HA YIIHWIE, €CJIU ObI aBTOMOOWIIH, TPOJUICHOYCH U aBTOOYCHI HE
nmenu Topmo3oB! He MeHee BayXHBI TOpMO3a ISl TPY30MOIBEMHBIX M TEXHOJIOTHYECKIX MaIuH. Kak 3aMeunTh MarmuHy.
Kak yzaepxaTh €€ 0T caMOIpPOU3BOJIBHOTO NBMKEeHUA? Kak OBICTpO ocTaHOBHUTH? B 3THX ciiydasx moMoraer TpeHue, - Ha
HEM OCHOBAHO YCTPOMCTBO BCEX MEXaHMYECKUX TOPMO30B.

HaubOomnbIiee pacmpocTpaHeHHE MONYYMIM TOPMO3a KOJOJOYHOTO THMa. Ha Bpamiaromemcs Baly MaIldHBL —
cranpHOU Oapaban. K HeMy Hpu TOPMOXCHHU CHAPYKH WIN U3HYTPH MPHKHUMAIOTCSA KOJOIKU U3 YyTyHa WU IPYroro
MaTepuaia, KOTOPBIH B mape co CTalbio OapabaHa UMEET BBICOKHUI KO3 GuimeHT Tperus. OOBIYHO KOJOIKH MPIKUMAIOT K
0apabaHy C MOMOIIBIO PHIYATOB, IEKTPOMATHUTHBIX YCTPOWCTB HIIM CHKATOTO BO3AyXa. B aBTOMOOWISX, Hampumep, st
9TOTO B TOPMO3HOH HWJIMHAP TIOA JaBJICHHEM HaTrHETAaeTCsl Maclo.

BMmecTo KOJOZOYHBIX 9acTO MPUMEHSIOTCS TUCKOBEIE TopMo3a. OHHM TOPMO3ST 3a CUET TPEHHUS MEXIY BpaIlaONINM
1 HETIOJBIKHBIM IUCKaMU. MOXHO BCTPETHTH U JICHTOYHBIC TOpMO3a. Y HUX BMECTO KOJOJIOK K OapabaHy MpHKIMAaeTcs
OXBaTHIBAIOIIAS €TO JICHTA, IIOKPHITAsT YCHIHBAIOLINM TPEHIE MAaTEPHATIOM.

Yacto TOPMO3HBIE KOJOAKH WIH JEHTHI MOCTOSHHO IPIKUMAIOTCA K OapabaHy BecOM Ipy3a, MOJABEIICHHOTO Ha
pBIYare, ¥ OT)KUMAIOTCS TP TOMOIITH 3JICKTPOMAarHuTa TOJIBKO HA BpeMs paboThl MexaHu3Ma. Takue TOpMO3a Ha3bIBAIOTCS
2py306biMU W TIPUMCHSIOTCSA B TMOJBEMHBIX KPaHAX U PA3JUYHBIX JICOCIKaxX JUIs MPEIOTBPAIICHHUS CaMOIPOU3BOIHLHOIO
OITyCKaHMs OABENIEHHOTO Ha TPOCe Tpy3a.

B HEKOTOpHIX MEXaHU3MaX, HAIIPUMEP PEAYKTOPAX, I MPEIOTBPAIICHUS CAMOIIPOU3BOIBHOTO BPAIIICHHS BEJIOMOTO
BaJia IPUMECHAIOT CaAMOTOPMO3AUIYIOCA YCPBAYHYIO IIEpeaavy. OHa OTJINYacTCAa OT O6I)I‘IHI)IX YCPBAYHBIX IE€p€aad MCHbIINM
yIJIOM HaKJIOHa BUHTOBOM JIMHMHU 4epBsika. biaromaps 3ToMy TpeHHe, BO3HHKAIOIEe MEXAY 3yObsIMH Kojeca K YepBAKY,
HAJIC)KHO TPETSTCTBYET BPAIICHUIO MEXaHU3Ma, a BPAIICHHE OT YepBsKa K KOJIeCy MepeaaeTcsi CBOOOIHO.

B psime cirygaeB MpUMEHSIOT XparmoBoe yeTpoicTBO. OHO COCTOUT U3 XPAroBoOro (3y04aToro) Kojieca U CTONOPSIIIETO
npucnocobnenus (cobauxn). Cobadka JOMycKaeT BpalleHHEe XPalloBOTO Kojieca B OJHY CTOPOHY W HAJIS)KHO YACPKUBACT
€ro IpH HOMBITKE MMOBEPHYTH B 00paTHy0. Takoe ycTpOoHCTBO €CTh MOYTH B JIFOOOM MPYKHHHOM MEXaHH3Me, HallpuMep B
gacax. OHO TI03BOJIIET CBOOOIHO 3aBOANTE MPYKUHY, HO HE TaeT eif CaMOIIPOU3BOIBHO PACKPyIHBATHCS.

Bonpochsr:

IlepeuncanTe BHAbI TOPMO3HBIX YCTPOICTB.

CpaBHHTe K0JI0OI0YHbIE H JICHTOYHbIE TOPMO3a.

Kaxkoe TopmoskeHne NpUMeHsieTCsl HAa 3J1eKTPOTPAHCIOPTe, KPOMe NepevyncIeHHBIX B TekeTe?
YTo Hy:KHO 3HATH VISl TOTO0, YTOOBI PACCUNUTATH TOPMO3HOM MYTh?

dwnpE

Buner 17

«Ay, BbI MeHSI CJBIIINTE?>

B 1938 r. amepukanckue uccnenosarenan [. Ilupc u Jl. I'pudduH, npumMeHUB CrerManbHYIO amnmaparypy,
YCTAaHOBWJIM, YTO BEJIMKOJIENHAs OPHEHTHPOBKA JIETYYMX MBbIIIEH B IPOCTPAHCTBE CBs3aHA C HX CIHOCOOHOCTHIO
BOCIIpUHHUMATh 9X0. OKa3aJloch, YTO BO BPEMs IOJIETA MBIIIb U3JIy4aeT KOPOTKUE YJIbTPa3BYyKOBBIE CHIHAJIbI HA 4acTOTE
oxono 8*10% ', a 3aTeM BOCHIPHHMMAET 5XO-CHTHAJIbl, KOTOPbIE NPUXOAST K Heil OT OIMkKaiflIkX MpersTCTBHH W OT
MIPOJIETAIOIMX BOJIM3M HAaceKOMbIX. [ puddun Ha3Baa crocod OPUEHTUPOBKH JETYUHX MBIMIEH MO yIbTPa3BYKOBOMY 3XY
axon0Kayuell.

VYIIbTpa3BYKOBBIE CHTHANBI, IOCHIJIAEMbIE JIETY4eHl MBIIIBI0 B II0JIETE, MUMEIOT XapaKTep OYeHb KOPOTKHX
MMITYTbCOB — CBOGOODA3HBIX IMIETUKOB. JUTHTENBHOCTh KaXI0ro Takoro menmuka (1...5) * 107 ¢, execeKyHIHO MBIIIb
IIPOM3BOJIUT OKOJIO JECSTH TAKHX IIEITIKOB.

AMepHKaHCKHE yIeHbIe 0OHAPYXHIIH, YTO TUTPBI HCIIOJIB3YIOT /TSI KOMMYHHUKAIUH JPYT C IPYTOM HE TOJIBKO PEB,
pBlYaHHe M MYpJbIKaHbe, HO Takxke M udpasByk. OHU NMPOAHAIN3UPOBAIN YACTOTHBIE CIEKTPHI PhIUAHMUS MPEJCTaBUTEINEH
TpeX IMOJBUIOB THIPa — YCCYPHICKOro, OEHIaJbCKOI0 M CyMaTpPaHCKOTO — OOHAPYXKWIM B KaXKIOM M3 HHUX MOIIHYIO
HU3KOYAaCTOTHYIO KOMIOHEeHTY. [lo MHeHMIO y4deHbIX, WH(]pPa3ByK IMO3BOJISET KUBOTHBIM MOAJEPKUBATh CBSA3b Ha
paccTosHUM 0 8 KM, IOCKOJBKY paclpocTpaHeHHEe HWH(Pa3BYKOBBIX CHUTHAJIOB MEHEE YYBCTBUTEJIBHO K IIOMEXaM,
BBI3BaHHBIM peibe()OM MECTHOCTH.

Bonpocsl
1. B 4yem oTim4une yabpTpa3Byka H HHGPa3ByKa OT 3BYKOBBIX BOJIH, BOCIPHHIMAEMBIX 4eJIOBEKOM?
2. IMouemy I'. IIupc m . I'pudpdun HazBanm cmocod OPHEHTHPOBAHUS JETY4YHMX MbIlIeil
axonokayuen? I'ne emé ncnosib3yercss Nog00HbI NPHHIMN 00HAPYKeHHS 00beKTa?
3. OO0BsicHUTEe CBOMMH CJI0BaAMHU, KaK Bbl IOHMMAaeTe CJI0BOCOYETAHUE «YACTOTHBIE CIIEKTPHI»?
4, noyeMy HMHQpPa3ByK B OTJHYHMEe OT OOBIYHOIO 3BYKa MO3BOJIsIET THIpaM OOLIATHCS HAa CTOJIb
AMMHHBIX paccrosiHusx? Kakue wu3BecTHble BaM CBOMCTBA BOJIH NPOSIBJISIIOTCS B JaHHOM
ciayvae?
Buner Nel8

Atmocdepa Ha J1a00paTOPHOM CTOJIC.
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B omHoMm u3 ombitoB IleppeH, 3akaB KaIulio B3BECH MEXAY IBYMS CTEKJIaMmH (3a30p cocTaBisul Bcero 100 MKM),
MOCTABMJI CTEKJA BEPTUKAJIBLHO M HAOMIOZaN, KaK YaCTHYKM MEJICHHO OIyCKalInCh BHM3. Korga 4acTHYKM MEIJICHHO
omyckanuch BHHM3. Korjma 4YacTH4KM TIOCTENEHHO paclpeieNwInch 1o BbicoTe, lleppeH yBupaen, 4TO NOIYyYeHHOE
pacrpezieneHle 4YacThl] OYeHb HallOMUHAET CTPOEHHE... BO3AYIIHOW artMocdepsl 3eMiid. Y HHKHEro Kpas CTEKOJ
CKOITMJIOCH MHOTO YacTHIl, U KOJMYECTBO UX YMEHBIIAJIOCH C BBICOTOH B COOTBETCTBHU C 3aKOHOMEPHOCTBIO W3MEHEHHS
IUIOTHOCTH Ta30B, cocraBisitomux atmocdepy 3emun. Ko Bpemenu ombitoB [leppeHa ydeHble y3HalM, YTO INIOTHOCTB
kucopoga B 1 cM® yGeIBaeT BABOE C MOABEMOM Ha KaXIble 5 KM; IIIOTHOCTH YIIEKHCIOrO rasa MajaeT TakKe BIABOE TpH
MOJIbEME Ha BBICOTY BCEro 3,6 KM, a JUIsl TAKOTO JK€ YMEHBIIEHUS IUIOTHOCTH T'eJIMs Halo MOJHATHCS Ha BhIcoTy 40 km!

VYdeHbple TOHUMAIH, YTO MOA00Has 3aKOHOMEPHOCTD CBSI3aHA C PA3IMYMEM B Maccax OTIEJBHBIX MOJICKYJ: MOJIEKya
Telns, BUANMO, B 8 pa3 jerde MOJEKyJbl KHCIOpOJa, a MOJNEKyna yriaekucioro rasa B 1,37 pasa tsxenee. Ho Tompko
ombITh! [leppeHa moaTBEpAMIIN 3TOT BBIBOJ TOYHBIM LIU(paM.

Pacuétel ¢ momompo nponopumii no3BoawiM IleppeHy ompenenuts mMaccy aTOMOB BOJOpPOJa U MX 4Mciao B 1 T
BemecTBa. U 3aTeM, KOHEUHO, MHOTHX JPYTHX Ta30B. [leppeHy ObLI H3BECTECH PajiyC MApHUKOB T'YMMHIYTa, a C IOMOIIBIO
MHUKpPOCKOTIa ¥ LEJIOW CEpHH TIIATEIHFHO BBIIOIHCHHBIX PHCYHKOB OH OIPEIEIHJ CpEIHEEe CMEIICHHE INapHuKOB
OIIpEJICTICHHOTO pa3Mepa Mpu OpOYHOBCKOM IBMXKEHUH. PacueTsl ¢opmyne DHHINTEHHA YAWBUTENHBHO TOYHO COBMAU C
BBIBOJIAMH, C/IJIaHHBIMU [leppeHOM M3 CpaBHEHHUS OBE/ICHHS IAPUKOB B BOJIE C PACHpE/ICICHHEM INIOTHOCTH BO3IYIIHON
arMocdepst 3emimi 1o BhicoTe. O6a IMyTH MPHUBEITH K OJHOMY H TOMY e unciy: 6 * 10 aromos Bogopoaa B 1 T npu macce
Ka)XJI0r0 aroma Bojgopoaa 1,7 * 10% . Mounekyna BoJIOpo/ia, COCTOSIIAs U3 ABYX aTOMOB, ClI€ZI0BaTeIbHO, BECUT B 2 pasa
Ooublie.

Teneps y4eHble 3HAIN YHCIIO M MAacCy aTOMOB MOJIEKYJI, €IIe HE BH/S UX...

Bomnpocsr:
1. Yrto ucnojib30Baj B cBOUX ucciaenoBanusax [eppen?
2. Kakosa 0bL1a IeJIb ONBITOB YY6HOT0?
3. Kakoii BoiBOj 0bLI ciesiaH I[leppenom?
4. Ecau 0bl pe3yJbTaThl ONBITA OTJIMYAINCH OT PACYETOB, TO MOKHO JIM OBLI0 WX Pe3yJbTAThl NPUHHMATH
0e30roBOpOYHO?
Bujer Nel9
Jla3zep.

CoobOmenne 00 OJHOM M3 COBMECTHBIX (DPAHIy3CKO-COBETCKMX KOCMHUYECKHX 3KCIEPHMEHTOB BBI3BAJIO
BocxmiieHne. Ha coBeTckoM KocMHYECKOM ammapare, omycTuBineMmcs Ha JlyHy, OBIIO yCTaHOBJIEHO 3epKano 0coOon
(OpMBI M KOHCTPYKIMHM, M3roToBieHHoe Bo PDpanmum. Jlazep nomkeH Obul mociaTh ¢ 3eMJM JIyd CBETa, KOTOPBIH,
OTPA3MBIINCH OT 3€pKajla U BEPHYBIINCH HA 3EMIIIO, TIO3BOJIMI ObI yIEHBIM C OOJBIIONH TOYHOCTHIO N3MEPHUTH PACCTOSHHE
1o Jlyssl. Cyzst o cHUMKaM, (hpaHITy3CKOe 3epKajlo-0TpaXkaTellb UMENI0 OUYeHb CKPOMHBIE pa3Mepbl, He OOJIbIIIe IToJlyMeTpa
B JUaMmerpe.

UYro jxe 3TO 3a YyJOoAeHCTBEHHBIN MpHOOp — asep, - 0bIagaromuii Takol cHainepckoit TouHOCThI0? CIIOBO «Iazep»
00pa30BaHHO M3 HAYAJIbHBIX OYKB JUIMHOW (pa3bl HA aHTJIMHCKOM SI3bIKE, O3HAYAOIICH B JOCIIOBHOM MEPEBOIC YCUICHUE
CBE€Ta 3a CYET BLIHYXJICHHOTO U3JTYUCHUA.

Kak >xe yctpoeH u paboraet na3ep? [ aBHBII 3JIeMEHT ero KOHCTPYKIIMK — aKTHBHOE, WM pabouee, Teno. B mepBrix
Jla3epax ero poJib BHIMOJHSI PyOMHOBBIN CTEp)KEHb TUAMETPOM OKOJO SMM M JunHOH ScMm. Kpucrann pybuHa ocemancs
UMITyJIbCHOW Ta30pa3psiiHOM JIaMIOH, JaloIieil KOpOTKHE BCIBIIKKA cBeTa. CHHe-3eNEHBIH CBET JIAMIIBI ITOTJIONIAJICS
KpPHUCTAaJUIOM pyOWMHa, M B CIEIyIOIIee 3a BCIIBIIIKON JIaMITbl MCHOBEHHE M3 PYOMHOBOTO CTEPXKHS BBIPHIBAJICS MOIIHBIA
KpacHbId JIy4y, YHHUKaJIbHBIM 1O cBOMM cBoiicTBaM. Yem ke 3ameuatenieH 3ToT jayy? I[lpexne Bcero iyuu Jazepa
MOHOXPOMAaTHYHBI, MM OJHOIIBETHBI, OCKOJBbKY BCE KBAHTHI JJA3€PHOTO CBETa MMEIOT abCONIOTHO OIHY W TY)KE 4acTOTy
koneOannii. Jlyd mazepa MOXXHO (OKycHpOBAaTh B OUYCHb MAJCHBKYIO SIPKYIO TOUKy. lI3BecTHO, 4TO Jydile BCEro
(OKyCHPYIOTCSI CTPOTO NapajulelibHbIE JIyYH CBETa, HO OOBIYHbIC JIy4H, KaK [IPaBUIIO, HECYT OYeHb MaJio SHepruu. W nuib
Jy4H Jla3zepa M JOCTATOYHO IMapajUIeNIbHBI, U MOIIHBI, a CIEJOBaTeNbHO, 00Iagat0T 60NbIIoN spKkocThio. Hakownern, myun
Jlaz€pa CWJIbHBIC, MOLIHBIC, APKHUEC U IMOTOMY, YTO CBETOBLIC KoJIeOaHusI B HHUX KOT€pCHTHBI, T. €. HaAXOAATCA CTpPOTO B
onnMHAKOBOH ¢a3e. B masepe sHeprus ra3opaspsgHON JIaMIIBl B TEUCHHE ONPEAEICHHOTO BPEMEHH (OT 102 o 10° c)
HaKaIUTMBaeTCsA B aToMax pabouero Tenma. A 3aTeM, HOYTH MTHOBEHHO, Oiarofjapsi MEXaHHW3MY BBIHY)KJICHHOTO W3Iy4CHHS,
MPOMCXOUT JIABUHOOOPAa3HOE HCIyCKAaHWE KBAHTOB CBETA — MOHOXPOMATHYHBIX M KOTEPEHTHBIX — B BHJE CTPOTO
napajuleNIbHBIX My4yKoB. biaromapst sTomy Iydok Jja3epa o0jajgaeT HEOObMaiHO BBICOKOH YAEIbHOW MOIIHOCTBIO —
10°...10" Br/M%. DTO B COTHHM MUJIIHOHOB Pa3 MPEBHIIIACT MOIIHOCTb, KOTOPYIO MOXKHO HOIY4HTh, (JOKYCHDYS CAMBIMHU
CUJIbHBIMU JINH3aMH COJTHEYHBIN CBET.

Bonpocsi:

1. 4Yro o3Hauaer cI0BO «iazep»?
2. TlepeuunciiuTe CBOWCTBA JIa3epHOIO Jy4a.
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3. Tloyemy Ja3epHblii Jy4 Ha3bIBAT «KMACTEPOM Ha BCe PYKH»?
4. CrtpoeHue pyOMHOBOIO Ja3epa.
Bujer Ne 20

Tanen moa MukpockomoMm. B Hawane 19B. MUKpOCKONBI cOOOH NMPEACTABISUIM CIIOXKHBIE ONTHYECKHE COOPYKECHUS U3
HECKOJIBKMX XOPOIIO OTIHOJIMPOBAHHBIX JINH3, MEPEABUIAEMBIX JPYr OTHOCUTEIBbHO Jpyra. C MX IMOMOIIbIO MOXKHO OBLIO
MOJIYYUTh 3HAYUTEIHHOE YBEINYEHHE, U TI0JIe 3PEHUS] IPU 3TOM OCTaBAJIOCh YHCTHIM, JIMIICHHBIM KakKuX J100 1edexToB u
uckaxxeHuil. [Ipen «cBeTsble 0YM» TAKOTO yCOBEPLICHCTBEHHOI'O MHUKPOCKOIA, aHTJHHCKUi O0oTanuk Pobept Bpoyn
pEIn MpeJCTaBUTh HE JHCT PacTeHHs WU Cpe3 JepeBa, a KPOXOTHYIO KaIlIl0 BOABI, C Pa3MELICHHOW B HEW NbUIbION
pactenuil. B3rmsHyB B Mukpockor, bpoyH ObuT mopak€H; MBUTBIIAa HE PACTBOPMIIACH B BOJIE, a pa30MIach Ha MeITbYanIIie
IIAPUKH, JBUTAINCH B KAKOM- TO (paHTaCTHIECKOM TaHIIe!

JnurensHple HabmoneHus yOemmnu bpoyHa B TOM, 9TO ABM)KEHHMS YacTHUYCK MBUIBIBI BBI3BAHBI HE «IOABOJHBIMH
JBIDKCHUSIMU» B KaIUIe JKUIKOCTH 1 HE JIETKHMHU COTPSICEHUAMH I0JICTaBKM MHUKpOcKoma. Her, Kakias yacTHYKa JIBUTANIACH
COBEPIIEHHO O00OCOOJIEHHO OT JAPYTMX, BO BHE3AMHBIX MEPEIBIDKCHUAX YACTHUCK MBIIM HE OBIIO HHUKAKOH
coriacoBaHHOCTH. HeBeoMble M HE TOHATHBIE bpOyHY CHIIBI 3aCTaBIAIM MX IBUTaThCS OYEHb CTpaHHO. MHoOrue y4uéHble
MOBTOPSIM ONBIT bpoyHa M Habmomamu Ty e caMyl0 KapTHHY B MUKPOCKON. TaWHCTBEHHBIE MEPEMELICHUS MbIIbIIBI
pacTeHuil B Karuie )HUIKOCTH TOJIyYHIH Ha3BaHUsI OPOYHOBCKOTO JIBHIKCHUSL.

Bcé wamie BbickaspiBaioch 00OCHOBAaHHOE IPEIJIOKEHHE: OOHapyKeHHOe BpoyHOM JBM)KEHHME BBI3BAaHO TOJTYKAMH, HE
BUAUMBIX MHUKPOCKOIIOM MOJICKYJI )KUJIKOCTH. ATaKyeMLIe MOJIEKYJ CO BCEX CTOPOH, YaCTUYKHU NbUIbLIBI IEPCABUTAIOTCA B
Ty CTOPOHY, ¢ KOTOPO B JAHHBIII MOMEHT MEHBILIE yIapPOB.

BpoyHOBCcKOe nBrXeHHE OBLIO OOHApyYXEHO HE TOJBKO B JKHIKOCTH, HO M B Trazax. K ToMy e 0oKa3alioch, 4TO MEIKHE
KPYIHMHKH 30J0Ta, B3BCIICHHBIC B BOJE, IIPU ONTHYECKOM HAONIOAECHWM BEIUT ce0s TOYHO TakK )K€, KaK W IIbUIBIIA.
HccnenoBatenn yCcTaHOBHWIIM, YTO IPHU ITIOBBIICHWH TEMIEPATyphl >KUAKOCTH WIIHM ra3a YacTHYKH HAYWHAIOT JABHTATHCS
3HAYUTEIBHO ObICTpEe: BUANMO, TOIYKU MOJIEKYJ CTAHOBSTCS Jallle.

@pannysckuit uznk XKan Ileppen pemun Bocripon3BecTH OPOYHOBCKOE IBMKEHHE UCKYCCTBEHHO, N3TOTOBHB MEJKH
IIAPUKHA U3 CMOJBI-TYMMHIYTa, YTOOBI M3 OIBITOB IOJNYYHTh CBEICHHS O pa3Mepe M KOJIUYECTBE ATOMOB U MOJEKYI
xuakoctu. U Tleppen cymen 3T1o caenath!

Bonpocsr:
1. B uyém npuyuHAa GPOYHOBCKOTO ABHKEHUS ?
2. Tlouemy Bamie TeJ0 He COBEPIIAaeT OPOYHOBCKOE IBUKEHUS
3. Kak BbI cunTaere, Ha0./I1012710Ch ObI OPOYHOBCKOE JABH:KEHHE, €CJIM Obl MOJIEKYJIbI NPHINNIAIN TPH
CTOJIKHOBEHUSIX K OPOYHOBCKOI yacTuue?
4. Kaxkas nocrosiHHasi 0bL1a onpeneieHa IleppeHoM npu nojcyere OPOYHOBCKHMX YACTHI[ HA Pa3HBIX
BBICOTAX?
Buaer Ne21

Heuro HOBoe, 10TO/1e HecabIXaHHOe. IInaHK caenan HeoOblualiHOE MPENONOKEHUE: M3IYyY€HHE YEpPHOro Tella
IpeJaeTcsl OKpPY’KalolleMy MPOCTPAHCTBY HE HENPEPBIBHO, a B BHJE OTAEIBHBIX MEJIKHX MOPLHH, KOTOPbIE OH Ha3Bal
KBaHTaMH JIeHcTBUs. Bckope ciioBo «ieiicTBHE» MCUE3N0 M3 Ha3BaHWS 4YacTHIl, «M300peTeHHbIX» [lmaHkoMm, U uX cramm
UMEHOBATb KGAHMaMU WIN (Pomonamu, MEeIbYalIIIMI NOpUUSAMHA n3inydenns. [1o cytn, [lnank u3MeHUn oHO, Ha TIEPBBIA
B3IJIsJI, HE OYEHb CYIIECTBEHHOE 3BE€HO B LENH paccykaeHuid. Ho oHO oka3anoch penraromum — MaTeMaTHYECKUE PaCcUeThl
CTaJIM COBEPILICHHO JPYTUMHU M NPHUBENIN K (POpMYyJe, KOTOpas OIMCHIBAJA CIICKTP M3JIyYSHHsSI YEPHOTO TeNa B IPEKPACHOM
COIIaCUH € IKCIIEPUMEHTOM.

dopmyna, BbiBeneHHas [lnaHkKOM, MO3BOJIMIIA ONpEAENUTh (GopMy CHEKTpalbHOW KpPHUBOW H3iIydeHHs. B stom
CHEKTpE MPU OOBIYHBIX «3EMHBIX» TeMIIEpaTypax OBIJIO HHYTOXKHO Majo YIbTPadUONETOBHIX Jyded. CIeKTp H3JIydeHHs
TeNa, HAaKOHEI], U B TEOPHH CTaJl MOX0X Ha rop0 BepOmona. PacueTHbIN CHEKTp M3Iy4eHHUs, KaK U Ha IPaKTHUKE, HAYMHAI C
POCTOM TeMIepaTypbl CIABUTaTbCs B CTOPOHY KOPOTKMX BOJIH, & IIPU TEMIEPATYypE BbILIE 500°C B HEM MOSBISIHCEH
HEBUJUMBIE JIY4H.

U3 popmysnsl [Tnanka B BUJE YaCTHBIX CIy4aeB MOINIM OBITh MOJYUYEHBl U 3aKOH CMelleHHs BuWHa, U COOTHOLIEHHE
Credana-bonbriama, mokassiBaromiee, 4YTO 0OMIas SHEPTUs M3IyYeHHsS Telda INPONOPHUOHANbHA €ro a0COJIIOTHOM
TEeMIEepaType B UETBEPTON CTEHCHH.

@®u3nkn 00JEerdyeHHO B3IOXHYJH: «yJIbTpaduoseToBas KaracTpoda» 3aKOHYMIACh BroJHE OnaromomyuHo. Ho
cozJzaresib HOBOW (hopMyJibl He OBbLT YIOBIETBOPEH NOCTUTHYTHIM. [locie kak OyaTo Obl OKOHUATEIbHON MOOEbI BOIHOBOM
Teopun cBera (MakcBeun) ¢pu3MKaM ObUIO HEOOBIYAHHO TPYJHO BO3BpAIIATHCS K IMPEACTABICHUSAM 00 W3IIyYEHUH Kak O
MIOTOKE YaCTHILl, BCIIOMUHATh O KOprycKynax HproToHa. DTH 3aTpynHEHHUs, BO3MOXHO, BO3pacTaln M3-32 0OMaHYHBOCTH
HallMX YHUCTO OSMOLMOHAIBHBIX OILIYIIEHUN: BCErJa KaXKETCsA, YTO COJIHEYHOE M3JIy4eHHE 3aJUBacT BCE BOKPYT
HEIPEPBIBHBIM [I0TOKOM, BOJJHAMU CBETA.

B mo33um - ot 'omepa n 10 HamMX JHEH — OMIYIICHUSM, POXKIAEMBIM CBETOM, BCErZla OTBOIIIOCH 0c000€ MeCTo.
HanbGonee dacTo MOA3THI BOCHPHHUMAIM CBET Kak 0COOYyI0, CBETOHOCHYIO, CHSIIOLIYI KHUAKOCTb. Heyxemn »3Ta
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YAWBUTENBHAS JKUAKOCTh TaK XK€ MHOTONMKA, Kak Boja? Bomoii HamomHEHBI Oe3rpaHWMYHBIE MOpS, OTPOMHBIE 03€pa,
opicTpoTeKyniie peku. CpaBHEHHE ¢ PEYHBIMH W MOPCKHMH BOJHAMH BCET/Ia IIOMOTAJI0 CO3[AaTEJsIM BOJHOBOW TEOpUH
pacrpocTpaHeHue cBeTa W 3Byka. Ho Bexp Ta, e camasl BoJa IpENCTaeT Iepe] HaMH B BUJE JNOXK[IA, MEIKOH ApOObIo
Oapabansiero no kpseie! KpynuHku nba, CHEXXMHKH, KPYITHbIE TOPOIIUHEI Ipaja — Bc€ 3TO Toxke Boja. [louemy Obl He
CYIIECTBOBATh U «KPYNUHKaM» cBeTa?!

Bonpocsi:
1. B yem 3akjIo4aercs AyajJu3M NpUpPoOIbI cBeTa?
2. O kaxoii popmy.e Il1anka uaeT pedyb B MpeIJIOKEHHOM TekcTe?
3. Kakue pakThl CBHIETEJIHCTBYIOT 0 HAIHYUH Y CBeTa KOPNYCKYJISIPHBIX CBOHCTB?
4. [lokaxute, 4To (POTOH — ITO YACTHLA.
Buier Ne 22

3. B /lpeBneii I'penmu MexaHm4yecKHe JBHKeHUS] KjIaccHPUUUPOBAJMCH, HAa eCTeCTBEHHbIE U
HacHJIbCcTBeHHbIe. [lafeHns Tema Ha 3eMIII0 CUHMTANIOCh SCTECTBCHHBIM JIBHKCHHEM, HEKOTOPBHIM CBOMCTBEHHBIM TEIy
CTpEeMJICHHEM « K CBOoeMy MecTy». CoriacHO NIpeACTaBICHHIO BEMHUYAHIIEro ApeBHETpedecKoro ¢riocoda ApHUCTOTENs
(384- 322 mo wu.3.), Temo mamaeT Ha 3emiie TeM OBICTpee, ueM OOJjblle ero Macca. JTO MPEACTABICHUE SBISIOCH
peE3yJbTaTOM TMNPUMUTHUBHOTO JKHU3HCHHOI'O OIbITA: Ha6J’IIOJIeHI/I$[ TIOKa3bIBaJIM, HAIpUMEP, 4YTO SI0JI0KH nmagarwT ¢C
pa3UuHBIMH CKOpocTsMH. [IoHsITHE yCKOpeHNs B JpeBHErpeuecKoil Gu3nKe 0TCyTCTBOBAJIO.

BriepBbie BBICTYNUI NPOTUB aBTOpPUTETa APHUCTOTENS, YTBEPKAECHHOTO HEPKOBBIO, BEIUKUNA HUTANbSIHCKUM Y4EHBIH
lamuneo Tamumert (1564-1642). Ianwneit oTBEpr IPEBHEIPEUCCKYIO KIacCHGHUKAIMIO MEXaHHUCCKUX aBmkeHuid. OH
BIICPBbLIC BBEJI IOHATHUS PaBHOMEPHOI'O U YCKOPCHHOTO I[BI/I)KeHI/II‘/‘I U HayaJl HCCJIICAOBAHUC MCEXAHHYCCKOI'O ABHKXCHUS
TyTEM M3MEPECHUS PACCTOSHUHN U BpEMECHH IBIDKCHHS.

Ocoboe BHHMaHmWe [ammieé yHemmn HSKCIIEPUMEHTATFHOMY WCCICIOBAHUIO CBOOOIHOTO MaaeHUs. MEpoByio
M3BECTHOCTH TOJYYHJIM €TO OIBITH Ha HakJIoHHOH OamrHe B [Tu3e. Ilo cBuaerenscTBy BuBnanu, ["ammmeir Opocain ¢ GamrHu
OTHOBPEMEHHO TONY(YHTOBEIH map u cToQyHTOBYI0 O0MOy. Bonpekn MHEHHIO APHCTOTENSI OHU JOCTHTATd IOBEPXHOCTH
3eMii ITOYTH OJHOBPEMEHHO: OoMOa omepekana IIap BCETO Ha HECKOJNBKO MIOWMOB. OTy pasHuiy [ammieit oObscHIUT
HAJIMYHEM COTIPOTHUBIICHUS BO3AyXa. Takoe 0ObsSCHEHHE OBLIO TOTAA NMPUHIUIHAIFHO HOBBIM. JIeTI0 B TOM, YTO CO BpEeMEH
JpeBHeil I'peninu yTBEpAMIOCH NPEACTaBICHHE O MEXaHHM3ME INEpPEeMEIIEeHHUs Tell: IBUTasich, TEJIO OCTaBIsAEeT 3a COOOM
IYCTOTY; MPUPOAA ke OOUTCS MyCTOTHL. B0o3yx ycTpemiisieTcs B MyCTOTY M TOJIKaeT Tesio. Takum o0pa3oM, CUUTAIOCh, YTO
BO3/YyX HE 3aMeJISET, a, HAlIPOTHUB, YCKOPSIET IBHKECHHUE.

Hanee INanuneit ycrpanui ené oqHOo MHOTOBEKoe 3a0mysxaeHue. CIUTanoch, 4To €l JBUKECHUE HE TIOJIePKUBAET
Kakoil — HHOYIb CHJIOH, TO OHO MOJDKHO MPEKPATHTCS, NaXKe SCIU HE CYIIECTBYET MPEemsATCTBUM. ['anuieil BrepBbie
chopmynarpoBail 3aKoH HHepiu. OH yTBEpXK/Iall, YTO €CIIM Ha TEeJO MOCTOSHHO JACHCTBYET CHIIa, TO PE3YJIbTaT €€ IBHKEHHUS
HE 3aBUCHT OT TOTO, IIOKOHUTCS TEJO WJIM JBIKETCS. B ciaydae cBOOOTHOTO MaleHHs HA TENO MOCTOSHHO NEHCTBYET CHila
MIPUTSDKCHUS, W PE3YNbTaThl 3TOTO JCHCTBUS HEMPEPHIBHO CYMMHPYETCS. DTO TMPEICTAaBICHHUE SBISICTCS OCHOBHOW €ro
JIOTHYECKOTO TIOCTPOCHUS, IPUBE/IIIETO K 3aKOHaM CBOOOIHOTO ITaJICHHSI.

Bonpocsi:
1. Kakoii onmbIT B HACTOsIIIEEe BPeMsI JOKA3BIBAET TOT (PaKT, YTO CYLIECTBYET CBOOOAHOE MageHue Tes?
2. CsoOoaHoe majenue — 310 00513aTe1LHO ABM:KeHHe BHU3. Tak jiu 310?
3. Kakue npencrapjieHHs 0 IBHKEHHH, YKCIIEPUMEHTAILHO onpoBepr I'amneii.
4. Tlpeasnoxute cnocod yMeHbIIEHUsSI CKOPOCTH Maj eHUs.
buaer 23

3. «IIpuyIMBBI M OTJIUBBD»

CouHIle MefCTBYeT MOYTH OJWHAKOBBIM 00pa3oM Ha Bce Haxopsmieecs Ha 3emuie U BHyTpHu e€. Cria, ¢ KOTOpoi
ColHIlE IPUTSATHBAET, HAIPIMEP MOCKBHYA B TOJJICHB, KOT/Ia OH Onmke Bcero K CONHILY, IIOYTH HE OTIUYACTCS OT CHIIHI,
neiicTByromei Ha Hero B monHOYs! Bens paccrostane ot 3emuim 1o CoHIIA B ECATH THICSY pa3 OOJbIIE 3¢MHOTO THAMETpa,
U YBEIWUYEHHE DPACCTOSHUS Ha OJHY JCCATHTHICSYHYIO TIPH IMOBOPOTE 3eMJIM BOKPYT CBOEH OCH Ha MOJI-000poTa
MIPAKTUYECKH HE MeHseT Cibl npuTspkeHus. [loatomy CousHile coobmiaer noumu OIUHAKOBBIE YCKOPEHHS BCEM HaCTAM
3€MHOTO IIIapa ¥ BCEM TeJlaM Ha ero IMOBEPXHOCTH.

ITouTn, HO BCe ke HE COBCEM OJIMHAKOBBIE. V3-3a 3TON-TO HEOOBIION pa3HUIEI BO3HUKAIOT MPUINBEI U OTJIUBEI B
okeane. Ha oOpamenHoM k CoJHIly y4acTKe 3€MHOW IMOBEPXHOCTH CHJIA TPHUTKEHUS HECKOJBKO OOJbINe, YeM 3TO
HEOOXOIUMO JJIsi JIBUKEHHsI ITOTO yYacTKa IO JJUIMNITHYECKOW OpOWTE, a Ha TPOTHUBOMOJOXKHOW CTOpOHE 3eMiu —
HECKOJbKO MeEHbIIe. B pesynpTare cornacHo 3akoHaM MexaHMKM HbloTOHa, Boja B OKeaHE HEMHOTO BBIISIYMBAETCA B
HarpasJeHuH, oopamenHoM Kk ConHIy, a Ha IPOTHUBOIOJIOKHOM CTOPOHE OTCTYIAET OT MoBepxXHOCcTH 3emin. Bo3HukaroT,
Kak TOBOPST, NMPWINBOOOPA3yIOLINE CWIIBI, PACTATHBAIONIME 3€MHOH Iap M Mpuaalomye, rpydbo ToBOps, HOBEPXHOCTH
OKeaHOB (OPMY IIUIUIICOHUIA.
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YeM MeEHbILIE PACCTOSHHS MEXIy B3aUMOJCHCTBYIONIMMH TellaMHU, TeM OOJibliie MPUINBOOOpasyolire cuibl. Bot
rouyeMy Ha ¢popMy MupoBoro okeana OoJipiiee BIusHHE okaszbiBaeT JlyHa, yem Comrie. Msbl ToBopuiau o CoJiHIIE MPOCTO
MMOTOMY, YTO 3eMJIsl BPAIIAeTCsl BOKPYT HETO, U 3/I€Ch JICrde MOHATh MPUYHHY Ne(hOpPMALUU MOBEPXHOCTH OKEeaHOB. Eciu ObI
He OBLIO CIETICHUS MEKIY YaCTsIMUA 3¢MHOTO IIapa, TO MPIITUBOOOPA3yIOIIHE CUIIBI PAa30PBaIIU OBI €ro.

[MpunuBHas BoaHAa TOpMO3UT BpamieHue 3emuu. [Ipapna, 3ToT 3¢ dext mMan, 3a 100 1eT CyTKH YBEIMYMBAIOTCS Ha
TBICSYHYIO JIOJIFO CeKYHIbl. Ho, NEeWCTBYS MWIUIMApABl JIET, CHIbl MPUTSDKCHHS MPHUBEIYT K TOMY, 4TO 3eMist Oyaer
nmoBepHyTa K JIyHe OJHOWM CTOPOHOM M JTHEBHBIC CYTKH CTAaHYT PaBHBIMH JIyHHOMY Mecsily. C JIyHO# 3TO yKe MPOU30IILIO.
JlyHa 3aTopMO’K€Ha HACTOJIBKO, YTO IOBEPHYTA K 3eMiie BCE BpeMsl OJJHOI CTOPOHOM.

Bonpocst
1. Koraa Ha yejioBeka AeiicTByeT 00.1bIIAsH CHJIA MPUTSIZKEHUS €O cTOPOHbI COJIHIA: B MOJI/IEHb W B
noaHo4s? Iouemy?
2. TlompoOyiiTe 00BSICHUTH CBOMMH CJIOBAMH, KAK BO3HUKAKT NPUJIHBOOOpasywmue cuibl. Ilouemy
OHH OKA3bIBAIOT TOPMO3sillee JelicTBHe HA BpauieHue 3emau?
3. Ilouemy JlyHa mpu BO3HMKHOBEHHH NPHJIMBOB OKa3bIBaeT ropasiao 0oJibliee Bo3JelicTBHe, YeM
Counne?
4. Ilepuon oopamenusi Jlynsl Bokpyr 3emun paBen 27 cyT. 7 4. 43 mun. Yemy nmpumMepHO paBeH
JIYHHBIH 1eHb?
Buner Ne24

3. 3araaapiBasi B Oyayuiee H... nponuioe. lHorna y4eHble OTKPBIBAIOT HOBOE, OTVISTHYBILHCH B TAJIEKOE MPOILIOE.
Heckounbko net Haszan, HampuMmep, B LIEHTPE BHUMaHUs, Kak (PU3MKOB, Tak ¥ OMOJIOTOB BHOBb OKa3aJCs HEPB JIATYLIKH,
npocnaBuBiiuii  [aneBanu. TOHKHME W3MEpPEHMs TIOKa3ajHM, 4YTO BOKPYT BO30YXICHHOTO HEpBa CYIIECTBYET
3JIEKTpOMAarHuTHOe moje. Bropouem, Tak OHO M AOMKHO OBITh, pPa3 IO HEPBY NPOXOAUT 3JEKTpHueckuil curhan. Kax
nokazan eme Oapajeid, py ABMKEHUN 3JIEKTPUUYECKUX 3aps/10B HEM30€)KHO BO3HUKAIOT 3JIEKTPUIECKOE M MAarHUTHOE TOJISL.

VY4eHbple CHOBA 3aMHTEPECOBANIUCH PBHIOAMHU, TCHEPUPYIOIUMH 3JIEKTPHUECKOE HANpsDKEHUE: JIEKTPUYECKUM YTPEM,
KHUBYIIMM B TIPECHOH BOJE pPEKM AMA30HKH, M DJICKTPHUECKUM CKaTOM, OOHTAIOIUM B ATIAHTHYECKOM OKEaHe M
CpenmzemHoM Mope. KoHedHO, ITpu 3TOM MHOTHE BCIIOMHHAJIH, YTO €II€ B TITyOOKOI APEBHOCTH - 10 HAIIEH 3pbl — Bpadu
MIPONUCHIBAIIM OONBHBIM JICUCHHE yAapaMH ckaTa B Boje. MHorma Takum crocoOoM yhaBanoch M30aBUTH MalMeHTa OT
napanuya. ..

VYroph U cKat — XuBble (PaOpPUKH ITEKTPUIECTBA: TIPH Pa3psAAe NEKTPUIECKOTO yrps 3apEeTHCTPUPOBAHO HANPSHKEHHE
600 B., mpu cunbl Toka 1,5 A; ckaT renepupyet HanpsbkeHue 60 B, Ho 3aTo cuiia Toka gocturaet 50 A.

Buosorn nymaroT, YTO KHMBOE 3JIEKTPUYECTBO HCIONB3YyeTCs Ul 3alllMThl W HaNaJeHus, AT CBA3M U Iepeaadu
nH}opmanuy, opueHTauuu B mpocTpaHcTBe. DU3MKK AO0ABISIOT K 3TOMY, YTO JBUTaTeJbHBIE CUTHAJIBI BHYTPH BCEX
KHUBBIX OPraHU3MOB IIEPEAr0TCd OT MO3Ta 10 HEPBHBIM BOJIOKHAM HE TOJIBKO ITyTE€M BBIPAOOTKM XMMHUYECKHX BEIIECTB,
HaTpuMep, alleTHIX0JIMHA, HO U Yepe3 MEeXaHU3M 3JIeKTPOMarHUTHON HHIYKINH.

VY dejoBeka TOXe HaWJEHBI JJIEKTPOMArHUTHBIE MOJIS, MOPOXKIAEMble OMOINEKTPUUECKHMMHU CHTHajJaMHu. B mecrax
BBIXOJIJa HEPBHBIX OKOHYAaHHHM Ha MOBEPXHOCTh TeJla HMHTEHCHUBHOCTH MOJI, €CTECTBEHHO, MoBbImaercs. CoBeTcKuil
n3obperarens C.JI.Kupnuan cymen cienaTs 3TO sSiBIEHHE HAIJISIAHBIM B IIPSIMOM CMBICIIE ciloBa. M300peTarens npenioxmi
¢doTtorpadupoBarts TeJIO YEIOBEKA, IOMECTHB €T0 MPEABAPUTEIHLHO MEXTY ABYMs OOJIBITUMH METAJUIMYECKHIMHU CTCHKaMH, K
KOTOPBIM NPHIIOKEHO IMEPEMEHHOE EKTPUUYECKOE HAINpsDKEHHE. B cpele ¢ MOBBIIEHHBIM 3JEKTPOMAarHUTHBIM TI0JIEM Ha
KOJKE YeJIOBEKa BO3HMKAIOT MUKPOPAa3psIIbl, IPUYEM aKTHBHEE BCETO BEIyT ce0sl Te MECTa, Te BBIXOST, HAPYKY HEpPBHBIC
okoHuaHus. Ha Qororpadusx oHM BHIHBI B BUJE MaJCHBKUX SPKO CBETAIIMXCS TOYEK. DTH TOUKH PACIIOJIOKEHBI B TEX
MECTax Teja, B KOTOpPbIe peKOMEHIYeTCs MOTPYKaTh cepeOpsHbIe UTOJIKY TP JICYEHUH UTTIOYKaIbIBAHUEM.

Bonpocsi:
1. PaccuuraiiTe 3J1eKTPHYECKYI0 MOLIHOCTh JIEKTPUUYECKHUX YIPs U CKaTa.
2. KaxoBa BeIn4HHA TOKOB, TEKYIINX BHYTPH G0JILIIHHCTBA KUBBIX CylIecTB?
3. Mosicnure ciioBa M.MoHTeHsI: «ITOT OTPOMHBINH MHUP... H €CTh TO 3€PKaJI0, B KOTOpPoe HAaM HYKHO
CMOTpeThCs, Aa0bl NO3HATH cedsl 10 KOHIIa».
4. B ueMm cyTb sIBJeHHs JIeKTPOMATHUTHOH HHAYKIHK?
Buner Ne 25

3. HeBegomas cuia tsirotenusi. Kax Bcernia ObIBaeT mociie yCTaHOBJICHHSI paHee HEN3BECTHBIX 3aKOHOB ITPUPOJIBL, B
OTPOMHOM MHpE BOKpPYI HAac CTajy OOHApyKUBAaTh OONBIIME W MaJICHBKUE SIBJICHHS, KOTOpPBIE JIETKO OOBSICHSIOTCA U
IIpeJCKa3bIBAlOTCS Ha OCHOBE OTKpBITUIl Hbl0TOHA.

3aKoHBI JBI)KEHHs Tell, copMynupoBaHHble HBIOTOHOM, NMOKa3aJiM, Kak BEJIMKO B HAIICH JKWU3HHU BIHSHUE
WHEPIUH, OIpelesieMoe, MPEeXIe BCEro MaccoWl Tela, W CHJIBl TPEHHS, OCTaHABIHMBAIOIIEH, B KOHIE KOHIIOB JIH000E
JBHO>KeHHE. Mbl MOXeM pacKpyTUTh HaJ OJIOBOM Ha JUIMHHOM BEpEBKE JETCKOE BEJEPKO, 3all0JIHEHHOE BOAOM 10 Kpaes, U
BOJIa HE BBUIBETCS, IIPIDKATast KO JHY BeJepKa CIIONW, KOTOPYIO MOKHO y3HATh, MONB3YsICh (hopMyaaMu 3akoHOB HproToHa.
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Jis MHOTMX M3 3THX PacdeToB, OCOOCHHO TE€X, YTO OTHOCATCS K IBIDKCHUSIM B «HeOecax», MMeeT OoibImoe
3HAQUEHWE 3HAaHHE T'PAaBUTALMOHHOW IIOCTOSHHOH B 3aKOHE HE BCEMHUpPHOTrO TsAroreHua. OOWH H3 caMbIX TOYHBIX
SKCIIEPUMEHTOB II0 ONPE/ACICHHI0 T'PAaBUTAIIMOHHON ITOCTOSHHOHM BBINMOMHUI aHriauickuid ¢usuk ['enpu Kaenmu.
VYueHblii OTIMYANCS TaKOH JIIOOOBBIO K 3aTBOPHUYECKOM KM3HH, OBUI TaK IOIJIOIIEH pacyeTaMH M OOJyMbIBaHHEM
HKCIIEPUMEHTOB, YTO OOJIbIIAS YaCTh CO3aHHOTO UM HE OITyOJIMKOBAHO N0 cuX mop. st atoro onbita KaBenaum crenan
UCKJIIOYEHHE U oryOimKkoBai ero B1798 r.!

I'paBuTaninoHHy0 nocTosHHy0 KaBeHauIn ompenenun Mo 3aKpy4MBaHHIO TOHKOM M NMPOYHOM HUTH, K KOTOPOI
OBbUIO MOABEIICHO JIETKOe KOPOMBICIO C MaJIEHbKHMH TPY3UKaMU Ha Iuiedax. ['py3UKH MPUTATHBAIKMCH ABYMS TSDKEJIBIMU
rapamu U3 CBHHIA Maccoit 50 kr kaxaprid. [Ipnbop ObLT 3aKITI0YEH B HENIPOHUIIAEMYIO JUIS BO3/IyXa KaMepy, M HaOIogeHNe
3a IBI)KEHHEM TPY3HKOB BEJIOCH YE€PE3 ONTHUYECKUE 3PUTENbHBIC TPYOBI, BCTABICHHBIC B CTCHKH KaMEPHI.

Omnbir KaBeHaumia MOKHO YIPOCTHTBH, IOABECHB HaJ CBHHIOBBIM MHIAPOM KPYIUIYIO CTEKISHHYIO KOJIOOUKY,
HAMOJHEHHYIO PTyThi0. Kosbodka mpenBapuTEeIbHO YpaBHOBEIIMBACTCS Ha OOBIYHBIX BECax C IMOMOIIBIO TOYHBIX THPh U
pasHoBecoB. OTKIIOHEHHE BECOB IOCTE COMMKEHNU KOJIOOUYKH CO CBUHIIOBBIM IIapoM OyIeT OYeHb MaJICHBKHM, HO BCE, JKe
€ro MOXHO OOHAPYKUTb.

EcrecTBEHHO, 4YTO ONBITHI 1O  ONPEAEICHUIO TPaBUTAIMOHHONH IIOCTOSHHON  TpeOyIoT  BCSUECKUX
MIPE0CTOPOKHOCTEH, UCKITIOUEHHSI JIFOOBIX OCTOPOHHUX BIMSHUNA. Benp nBa mapa mMaccoid 1 T KaxIblil, pacrojokeHHbIe
Ha pacCcTOSIHUU 1 M JIpyT OT Apyra, NPUTSITUBAIOTCS C CUJION BCero 6,67 CTOTBICAYHBIX 10JICH HbIOTOHA!

Bonpochsr:

3ayeM He00XO0AMMO 3HATH I'PABUTALMOHHYIO IOCTOSIHHYIO?

B 4em 3aki04aeTcs CJ0KHOCTH OlNpeAe eHUs TPABUTALMOHHON MOCTOSIHHOM?
KakoB ¢pu3uyeckuii CMbIC/I TPABUTALMOHHON MOCTOAHHOM?

Haiinure cuity rpaBuTaliMOHHOrO B3aumoaeiicteust 3emiuu u JIlynst

PO

3.Kpurepuu oueHkn

3.1.13 3a BTOpOIi cemecTp
Kaxxnoe npaBuiibHO BBIIOJIHEHHOE TECTOBOE 3a/1aHUE OLleHUBaeTcs B 1 Oam.
3amanus 4, 7,9,10,15 oneruBarotes B 2 6asuia (MpeacTaBisieTcss 00OCHOBaHHWE BBHIOOpa OTBETA-
pelleHHe 3a/1a4H)

«oTan4HO» - 35-30 OayuoB
- «xopouioy - 29-22 GanioB

«yIIOBJIETBOPHUTENBHOY - 21-15 Gannos
«HEYJIOBJIETBOPUTENBHO» - 14 1 MeHee 6allyioB.
OTBETHI

1 2 3 4 5 6 7 8 9 10 11 12 13 14 |15

1 2 1 1 1 1 2 1 1 3 2 2 1 1 1

16 |17 18 19 (20 |21 (22 |23 |24 |25 |26 |27 |28 |29 |30

3 18 |1 1 1 l-a |1 3 1 1 1 2 1-6 |3 1
2-0 2-0 2-a
3-a 3-8 3-B

3.2.Kpurtepum OlleHKH YCTHBIX OTBETOB .
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3ananue o paboTe ¢ TEKCTOM  OILEHWBACTCS MAKCHUMAJIbHBIM 0AJJIOM, €CIIA CTYJEHT
CaMOCTOSTEJILHO OTBETUJI Ha BCE MOCTABJICHHBIC BOMPOCHl. OlIeHKa CHUYKAETCS, €CITH JIJIsT OTBETa Ha
MPEIJIOKEHHBIC BOMPOCH MOHAAOOMINCh YTOUHSIONME KOMMEHTAPHH WJIH HABOJISIIUE BOIPOCHI
sk3aMeHaropa. OTBET CUHMTACTCsS YAOBJIETBOPUTEIbHBIM, €CIIM CTYJISCHT MOHMMACT COJACpIKaHUE
TEKCTa, HO OTBEYAET, JIMIL HA BOMPOCHI, Kacaromuecss nHOpMaIliy, 3aJJaHHONW B TEKCTE B SIBHOM
BHJIE.

4. IlepeyeHb HH(POPMALHOHHBIX HCTOYHUKOB

1.Msxumes I'.41., Byxosues b.b., Corckuit H.H. ®u3uka 10 (6a30BbIit 1 mpodwiI. ypOBEHB):
y4eOHHK C MPUJIOKEHHEM Ha 3J1. HocuTene/nox pen. [lapdentoeroit H.A.
M.:IIpocBemenne,2014.366¢.

2.Msxues I".51., byxoBues b.b., Corckuit H.H. ®u3uka 11 (6a30Bblif u mpodus. ypoBeHs):
Y4eOHUK C IPUIIOKEHUEM Ha 3JI. Hocutene /o pen. [lapdenrreoii H.A.
M.:IIpocBemnienue,2014.382c.

3.bonbmoit cnipaBoyHuk Pu3MKa: Il MIKOJGHUKOB M TOCTyMawmux B By3b,M.: JIpoda,2000.

4. ImutpueBa B.®. 3agaun no gusuke: yued. nocodue. — M., 2003.

5. ®uzuka EI'D 2010 :Y4eOHO-TpeHMpPOBOYHBIE MaTEpUaibl ISl MOATOTOBKU YHaIUXCS.
M.:Untennexr-Lientp, 2010

6. PeivkeBuu A.Il. Coopuuk 3amau no Qusuke mas 10-11 kmaccoB cpenneit mikossl. - M.:Jlpoda,
2010.-188c.

7. ®u3uka: CipaBOYHUK JUIsl CTaplIEKIAaCCHUKOB W abutypueHToB , M.:OkcMo-nipece, 2015.240c.
8. Xpecromarusi mo (¢usuke :YuebHOe mocobue A ydarmxcs / Cocrt.:A.C. EHox0BHu4, O.D.
Kabapnun, F0.A.KoBapckuit u np.; mox pen. b.M.Cnacckoro.- M.: [Ipocsemienue, 1982.223c.

Humepnem - pecypcoi:

1. Caiitr U3JATEJILCKHI JOM (TEPBOE CEHTSIBPS [AnexTponHbIii pecypc] /Www.
1september.ru/.
2.Wwww. globalteka. ru (I'mobanteka. ['modanpHas OMOINOTEKA HAYYHBIX PECYpCOB). WWW. Window.
edu. ru (EnquHoe okHO gocTyna K 00pa3oBaTelbHBIM pecypcaM). WWW. St-books. ru (Jlyumas yaeOHas
JUTEpaTypa).
3.www. school. edu. ru (Poccuiickuii 00pa3oBaTeIbHBIN MOPTA. J[OCTYITHOCTB, Ka4eCTBO,
3P EKTUBHOCTD).
4. Wwww. ru/book (DnexTpoHHas GMOIHOTEYHAs CUCTEMA).
S5.www. alleng. ru/edu/phys. htm (O6pazoBaTensHbie pecypcbl MHTepHeTa — DPu3nka).
6.www. school-collection. edu. ru (Eaunas xoyutekius UGPOBBIX 00pa30BaTEIBHBIX PECYPCOB).
https//fiz.1september. ru (yaueOHO-MeTOAMUECKas razeTa «Dusnkay).
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