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IInanupyembie pe3yibTaThbl 0CBOEHHS Y4eOHOI0 NpeaMeTa

JINYHOCTHBIE Pe3YJILTATHI
JIMYHOCTHBIE pe3yJbTaThbl B c(hepe OTHOLIEHNH 00yUaroumuxcs K cede, K

CBOEMY 3/10POBbIO, K MO3HAHUIO Ce0:

OpYCHTalUsg  OOydJaromuxcsi Ha  JOCTIDKCHHE JIMYHOTO  CYACThS,
peanm3aIiio MO3UTHBHBIX JKU3HEHHBIX TIEPCIICKTUB, WHUIIMATUBHOCTD,
KpEaTUBHOCTh, = TOTOBHOCTh W  CIOCOOHOCTh K  JINYHOCTHOMY
CaMOOMPEIEICHNI0, CIMOCOOHOCTh CTaBUTh LIETH M CTPOUTH KU3HEHHBIC
TUTaHbL;

TOTOBHOCTh M CIHOCOOHOCTH oOOecreyuTh cede U CBOUM  OJM3KUM
JIOCTOMHYIO KH3Hb B TIPOIECCE CaMOCTOSITENIbHOM, TBOPYECKOW U
OTBETCTBEHHOMU JESATEIHHOCTH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIMXCS K OTCTAMBAHUIO JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHUS, TOTOBHOCTh U  CIOCOOHOCTH
BbIpa0aThIBaTh COOCTBEHHYIO MO3UIMIO IO OTHOIIEHHIO K OOIECTBEHHO-
MOJIATUYECKAM COOBITHSM TPOIIIIOTO W HACTOSIIETO Ha OCHOBE OCO3HAHUS U
OCMBICJICHUS HCTOPHUM, JYXOBHBIX IIEHHOCTEH W JIOCTMDKCHHM HaIleu
CTpaHBbI;

TOTOBHOCTh M  CIIOCOOHOCTh OOyYarolmuxcsi K CaMOpa3BUTHUIO U
CaMOBOCIIUTAHUIO B COOTBETCTBUHM C OOIIECUETOBEYECKUMHU IIEHHOCTAMH U
ujeasaMi TPaXKJaHCKOro oOOMIeCTBa, NOTPEOHOCTh B  (PU3UUECKOM
CaMOCOBEPILICHCTBOBAHHH, 3aHITHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JeSITEIbHOCTHIO;

NPUHATHE W pean3alusi [EHHOCTEH 3/0poBOoro u Oe3omacHoro olpasa
KU3HH, OEpekHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K
COOCTBEHHOMY (hM3UUECKOMY U TICUXOJIOTUYECKOMY 37I0POBBIO;

HEMPUSATUE BPEIHBIX TPUBBIYEK: KYypEeHUs, YHOTPEOJICHHUS ajKOroJs,
HApPKOTHKOB.

JIMYHOCTHBIE pe3y/bTaThl B cepe OTHOMIEeHUN o0yuaromuxcs K Poccun

kak K Poaune (OrTeuecTBy):

poccuiickas HMJIEHTUYHOCTb, CHOCOOHOCTh K OCO3HAaHUIO POCCUHCKOU
UJCHTUYHOCTH B TOJUKYJIBTYPHOM COIIMYME€, YYBCTBO MPUYACTHOCTU K
UCTOPUKO- KYJbTYPHOM OOIIHOCTH POCCUMCKOTO Hapoja u cyanoe Poccum,
NaTPUOTH3M, FTOTOBHOCTH K CIIy>KEHUI0 OTE4YEeCTBY, €ro 3aIIUTE;

YBaXXEHUE K CBOEMY HapoOiy, YyBCTBO OTBETCTBEHHOCTH Iepea PoauHOM,
rOpIOCTH 32 CBOM Kpau, cBow Poauny, mnponuioe W HacTosIIEe
MHOTOHAIlMOHANBHOTO Hapoja Poccuu, yBakeHHME K TrOCYJIapCTBEHHBIM
cumBoJiaMm (rep0, iar, TMMH);

(dopMHpOBaHHE YBaXEHUS K PYCCKOMY S3BIKY KaK TOCY/IapCTBEHHOMY
a3blKy Poccuiickon depepanuu, SBIAIOIMIEMYCS OCHOBOM POCCHUMCKOU
UJCHTUYHOCTH U IJIaBHBIM (DaKTOPOM HAI[MOHATIBHOTO CaMOOIIPEICTICHMS;
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BOCIIUTAaHUE YBAXKECHUS K KYJIbType, S3bIKaM, TPaAuIUsIM U OObIYasM
HapOJIOB, IpOKKUBarOIIMX B Poccuiickon denepanuu.
JIMYHOCTHBIE pe3yabTaTbl B cdepe OTHOIIEHHMH O0y4YalOmUXcs K

3aKOHY, FOCYIapPCTBY M K IPAXKAAHCKOMY 001eCTBY:

IPaKJaHCTBEHHOCTD, FPAXKIaHCKAasl MO3HUIIMS aKTUBHOTO U OTBETCTBEHHOTO
YI€Ha POCCUHCKOrO OOIIECTBA, OCO3HAIOIIET0 CBOM KOHCTUTYLIMOHHBIE
npaBa M OOS3aHHOCTH, YBa)KalOILErO0 3aKOH M IMPaBONOPSAIOK, OCO3HAHHO
NPUHUMAIOLIETO TPaJAMIIMOHHBIE HAI[MOHANBHBIE M  OOIIEYeIOBEUYECKUE
I'YMaHUCTUYECKUE U JIEMOKPATUYECKHE IEHHOCTU, FOTOBOTO K YYacTHUIO B
OOIIECTBEHHOM KU3HMU;

MPU3HAHUE HEOTUYYXIAEMOCTH OCHOBHBIX NpaB M CBOOOJA YEJOBEKa,
KOTOpbIE TOpHUHAANEKAT KaXIOMY OT PpPOXACHUS, TOTOBHOCTb K
OCYLIECTBJIEHUIO COOCTBEHHBIX IpaB M CBOOOJ 0O€3 HapylleHHs MpaB H
CBOOOJ JApYyrUxX JIMI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE IIpaBa U
CBOOO/IbI YEJIOBEKA U FPAKJIaHMHA COIVIACHO OOMIENpPU3HAHHBIM IPUHIIUIIAM
U HOpPMaM MEXIyHapOJHOTO IpaBa UM B cooTBeTcTBUU ¢ KoHcTHTynmen
Poccniickont @enepanuu, mpaBoBasi ¥ NOJIUTHYECKAs TPAMOTHOCTb;

MHUPOBO33pPEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKd W OOIIECTBEHHON NPAKTUKH, OCHOBAHHOE Ha JMajore KyibTyp, a
TaK)Ke pPa3NUYHBIX (OpM OOIIECTBEHHOI'O CO3HAHUS, OCO3HAHUE CBOETO
MeCTa B TIOJIUKYJIBTYPHOM MUPE;

MHTEPUOPHU3ALMS LEHHOCTEH AEMOKpPaTHH U COLUUAIBHOW COJUIAAPHOCTH,
TOTOBHOCTh K JIOTOBOPHOMY PETyJIMPOBAHHUIO OTHOUIEHUH B TpYyIIE WU
COLMAJIBHOM OpraHu3allny;

TOTOBHOCTh OOYYalOIIMXCA K KOHCTPYKTUBHOMY YYacTHIO B TPHUHSITHU
pEelIeHU, 3aTparuBalIIMX WX I[paBa M HMHTEPECHl, B TOM YHCIE B
paznuyHbIX (Gopmax OOIIECTBEHHONW CaMOOpraHW3allid, CaMOYIIpPaBIICHUS,
OOIIECTBEHHO 3HAUUMOMH J1€ATEIbHOCTH;

MPUBEP)KEHHOCTh HJIEIM HMHTEpHALMOHANIM3Ma, JApYyXObl, pPABEHCTBA,
B3aMMONOMOIIM HApOJIOB; BOCHHUTAHUE YBAXUTEIBHOTO OTHOIIECHUS K
HAllMOHAJIBHOMY JOCTOMHCTBY JIIOJIEM, HUX YYBCTBaM, pPEJIUTHO3HBIM
yOXKICHUSIM;

TFOTOBHOCTh OOYYarOUIMXCAd MPOTHUBOCTOSTh HJICOJOTUU SKCTPEMHU3MA,
HallMOHANM3Ma,  KCeHopoOuu;  KOppymuu®;  AUCKPUMHUHAIMKA  TI0
COI[MAIbHBIM, PEIUTHO3HBIM, PACOBBIM, HAIMOHAJIBHBIM MPU3HAKAM U
JPYTUM HETaTUBHBIM COLMANIHBIM SIBJICHUSIM.

JIn4HOCTHBIE pe3yJbTaThl B cdepe OTHOLIEHMHA O00y4aromuxcsi ¢

OKPY/KaIOIUMH JIOJIbMM:

HPAaBCTBEHHOE CO3HAHME W  ITIOBEJICHUE HAa OCHOBE  YCBOCHMS
OOIIEYEIOBEYECKUX IIEHHOCTEHW, TOJEPAaHTHOIO CO3HAHUA W TOBEJICHUS B
NOJIUKYJBTYPHOM MHpPE, TOTOBHOCTH M CIHOCOOHOCTHM BECTHM JUAJOr C
JIPYTUMHU JIIOJIBMU, TOCTUTaTh B HEM B3aWMOIIOHHMMAaHUS, HaXOJUTh OOLIMe
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LEJU U COTPYAHUYATH JJIS1 UX JOCTHKCHUS;

NPUHATHE TYMAHUCTUYECKUX IIEHHOCTEH, OCO3HAHHOE, YBAXXKUTEIBHOE WU
no0pokenaTeIbHOe OTHOLIEHUWE K JIPyroMy YeJIOBEKY, €ro MHEHHUIO,
MHPOBO33PEHUIO;

CIIOCOOHOCTh K  COMEPEKHUBAHUIO U  (POPMHpPOBAHHE MO3ZUTHUBHOTO
OTHOUIEHUS K JIIOASM, B TOM YHCIE€ K JHUIAM C OrPaHUYEHHBIMHU
BO3MOYKHOCTSIMU 370pPOBbSl M HWHBAIMAAM; O€peXKHOE, OTBETCTBEHHOE U
KOMIIETEHTHOE OTHOIICHUE K (PU3UUECKOMY U MCUXOJIOTHUYECKOMY 3/I0POBBIO
JOPYTHUX JIOJIEH, YMEHHUE OKa3bIBaTh NEPBYIO IOMOIIb;

dbopMHpoBaHUE BBIPAKEHHOM B MOBEJICHUM HPABCTBEHHOM MO3UIMHU, B TOM
YHCJIe CIOCOOHOCTH K CO3HATEIBbHOMY BBIOOpPY 100pa, HpPaBCTBEHHOTO
CO3HAHUS U MOBEJEHUS Ha OCHOBE YCBOCHHMS OOLIEYEIOBEYECKUX LIEHHOCTEM
U HPAaBCTBEHHBIX YYBCTB (YECTH, J0JIra, CHPaBEIJIMBOCTH, MHJIOCEPIHS U
JIPYKEII00us);

pa3BUTHE KOMIIETEHIMA COTPYIHHYECTBA CO CBEPCTHUKAMHM, JIETbMH
MJIQJIIIETO BO3pacTa, B3pOCIABIMU B 00pa30BaTENbHOW, OOILECTBEHHO
IOJIE3HOHM, Y4eOHO-HCCIEA0BATENbCKOM, MPOEKTHOM W JPYyruX BHIAX
NEATEIBbHOCTH.

JInyHOCTHBIE pe3yabTaTbl B cdepe OTHOWIEHMHA O0y4YalOIIUXCcss K

OKpY:KawlieMy MHPY, *KUBOIl IPUPO/Ie, XyI0:KeCTBEHHOM KYyJIbType:

MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKH, 3HAYMMOCTH HAyKH, TOTOBHOCTh K HAy4YHO-TEXHHUYECKOMY
TBOPYECTBY, BJIQJICHHUE JOCTOBEpHOM wuH(MOpMalUe O MepeaoBhIX
JTOCTIDKCHHMSIX M OTKPBITHSX MHPOBOM M OTCUSCTBEHHON  HAyKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;
TOTOBHOCTh M  CHOCOOHOCTH K  OOpa3oBaHHIO, B TOM  YHCIE
caM000pa30BaHUIO, HA MPOTSHKCHUH BCEH )KM3HM,; CO3HATEILHOE OTHOIIICHUE
K HETPEPHIBHOMY 00pa30BaHUIO Kak YCJIOBUIO YCIICIIHOM
npodeCCHOHAIBHON U 0OIIECTBEHHON JICATEIbHOCTH;

AKOJIOTMYECKass KyJbTypa, OEpeKHOE OTHOIICHUS K POJHOU 3eMIle,
NpUPOIHBIM OorarcTBaM Poccuu v Mupa; MOHMMaHWE BIUSIHUSL COITUATIBLHO-
SKOHOMMYECKHX TMPOILECCOB HAa COCTOSHUE MPUPOJHOM U COIMATBHOMN
Cpelibl, OTBETCTBEHHOCTh 3a COCTOSIHUE MPUPOIHBIX PECYpPCOB; YMEHHS U
HaBBbIKM Pa3yMHOTO MPUPOAOIOIb30BaHUS, HETEPIMMOE OTHOILICHHE K
JNEHUCTBUSAM, TIPUHOCSIIAM BpEJl SKOJIOTHUH;, MPUOOPETEHUE OIBITa DKOJIOTO-
HaIlpaBJICHHOM JICITEIIbHOCTH;

ACTETUYECKOE OTHOILICHHS K MHUPY, TOTOBHOCTh K JCTETHYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA.

JInyHOCTHBIE pPe3yJbTaThl B c(pepe OTHOLIEHUH 00yUAKOIIMXCSH K CEMbe

U POAUTEJSIM, B TOM YHCJIe OATOTOBKA K CEMEMHOM KU3HM:

OTBETCTBEHHOE OTHOIIIEHHE K CO3JaHUI0 CEMBH Ha OCHOBE OCO3HAHHOTIO
MIPUHATHS [IEHHOCTEW CEMENHOM KU3HH;
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MOJIOKUTENIbHBIA 00pa3 CEMbHU, POJIUTEILCTBA (OTIIOBCTBA U MATEPUHCTBRA),
WHTEPUOPHU3ALINS TPATUIIMOHHBIX CEMEHHBIX IEHHOCTEH.
JInuHoCcTHBIE pe3yabTaThl B cepe OTHOMIEHUS 00y4aAIOIIMXCHA K TPYAY,

B c(pepe COUAIBHO-IKOHOMHYECKUX OTHOLLICHUI:

yBa)keHHE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTDH K 3aIUTE CBOCH
COOCTBCHHOCTH,

OCO3HaHHBIN BBIOOp OynyIiel mpodeccuu Kak MyTh M CIIOCO0 peanu3aluu
COOCTBEHHBIX KU3HEHHBIX TJIaHOB;

TOTOBHOCTH OOYYAIOMIMXCS K TPYJOBOU MPOQPECCHOHANBHOMN NESTEIbHOCTH
KaK K BO3MOXHOCTM Yy4YacTHSl B PEIICHUM JHUYHBIX, OOIIECCTBEHHBIX,
rOCyJIapCTBEHHBIX, OOIICHAIIMOHATIBHBIX TTPOOJIEM;

NOTPEOHOCTh TPYJIUTHCA, YBOXKEHUE K TPYIY U JIOJSAM TPyAa, TPYIOBBIM
JTOCTUKEHUSIM, T00pPOCOBECTHOE, OTBETCTBEHHOE U TBOPYECKOE OTHOLICHHE
K pa3HbIM BUJaM TPYIOBOU JeATEILHOCTH,

TFOTOBHOCTh K CaMOOOCIIY>)KMBaHHIO, BKJIIOYas OOy4YEHHE U BBIIOJHEHHE
JIOMAIIHUX 00s13aHHOCTEH.

JIn4HOCTHBIE pe3y/bTaThl B cepe (PpuU3N4ECKOro, NMCHMX0J0rH4ecKoro,

COMHAJIBHOTIO 1 aKaICMHUYICCKOI0 ﬁJIaI‘OHOJIy‘II/ISI oﬁyqalonmxcn:

duzngeckoe, HYMOILIMOHAIBHO-TICUXOJIOTUYECKOE, COLIMATIBbHOE

Oslaromnoiyyue 0OydYaroluXcsi B KU3HM 0O0Opa3oBaTEIbHOM OpraHHU3aluy,
OLIYLIEHUE JEeTbMU O€30MaCHOCTH M IICHXOJOTMYecKoro KomdopTa,
nH(OPMAITMOHHON 6€30MacHOCTH.

MeTtanpeaMeTHbIe pe3yJbTaThbl
MeranpenMeTHbIE Pe3yIbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU

MPOrpaMMBbI MIPEACTABICHBI TPEMS TPYIIaMH YHUBEPCATbHBIX yU€OHBIX JACHCTBUMN

(YYD).

PeryiasiTuBHbBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
BopInycKHMK HAY4YHUTCH:

CaMOCTOSTENIbHO ONPENEsATh UM, 3aJaBaTh MapaMeTpbl U KPUTEPUH, IO
KOTOPBIM MO>KHO ONPEJEIUTh, UTO 1I€JIb JOCTUTHYTA;

OLICHMBATh BO3MOXXHbBIE MOCIIEIACTBUS JOCTUKEHUS MOCTABJICHHON LIEJIN B
JeATCIIbHOCTH, COOCTBEHHOW JKM3HM W JKHU3HH OKPYKAIOIIHUX JIFOJCH,
OCHOBBIBASICh Ha COOOPAKEHUSIX STUKU U MOPAJIH;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHbIE 3aJaud B 00pa30BATEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

OLICHMBATh PECYPChl, B TOM 4YHUCJIE BpEMS WM Jpyrue HeMaTepUaIbHbIE
pecypchbl, HEOOXOAUMBIE JIJIsl TOCTHKEHUS TOCTABJICHHON LIEJIH;

BBIOMpATh MyTh JOCTHXKEHUS LIENH, JIAHUPOBATh PEIICHNE MOCTaBICHHbBIX
3aJ1a4, ONTUMU3UPYS MaTepuaIbHbIe U HEMAaTEpUaAIbHbIC 3aTPATHI;

OpraHu30BbIBaTh A(G(EKTUBHBIN TMOUCK PECYpCOB, HEOOXOIUMBIX IS
JOCTH>KEHUSI IOCTABJICHHOM 11€J1H;
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COMOCTAaBIIATh TOJYYCHHBIA pe3yJbTaT JEATENbHOCTH C TMOCTaBICHHON
3apaHee LEbIO.
Ilo3naBaTebHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUA.

BbINyCKHUK HAYYHTCS:

MCKaTh M HAXOJHUTHh 00OOIIEHHBIC CIIOCOOBI PEIICHUs 3a/1a4, B TOM YHCIIE,
OCYIIIECTBIISATh Pa3BEPHYTHIM WH(OPMAIIMOHHBIA TOWUCK W CTaBUTh Ha €ro
OCHOBE HOBEIE (YUeOHbBIC U TTO3HABATEILHBIC) 3a/1a4H;

KPUTHYECKH OICHUBaTh U HMHTEPHPETHUPOBATh HWHQPOPMAIMIO C Pa3HBIX
TTO3UIIUH, pacro3HaBaTh u buKcupoBaTh MIPOTUBOPEUHS B
HH(POPMAITMOHHBIX HCTOYHHKAX;

WCIIONB30BaTh Pa3IMYHbIE MOJIEIbHO-CXEMATHUYECKUE CpENICTBA  JUIs
MPEACTABICHUS] CYHIECTBEHHBIX CBSI3€M W OTHOIICHWH, a TakKxKe
MIPOTUBOPEYHH, BHISBIICHHBIX B HH(OPMAIIMOHHBIX HCTOYHUKAX;

HaXOJIUTh M MPUBOJIUTh KPUTUUECKUE apTyYMEHTHI B OTHOIIICHUH JICHCTBUMN
U CYXJEHUU JPYroro; CIOKOWHO W pasyMHO OTHOCUTHCS K KPUTHUYECKUM
3aMEUYaHUsIM B OTHOIIICHUH COOCTBEHHOTO CYXKJICHHS, pacCCMaTPUBATh UX KaK
pecypc cOOCTBEHHOTO Pa3BUTHS,

BBIXOJUTh 32 paMKd  y4eOHOTO  TMpeaMeTa W OCYIIECTBIATH
[[EJICHANPABJICHHBIM TMOUCK BO3MOXKHOCTEM Il IIMPOKOrOo TMepeHoca
CPEJCTB U CIIOCOOOB JEHUCTBUS;

BBICTpanBaTh MHIUBHUIYAILHYIO 00pa30BaTeIbHYIO TPACKTOPHIO, YIUTHIBAS
OTPaHUYCHHUSI CO CTOPOHBI IPYTUX YIACTHUKOB M PECYPCHBIE OTPAaHUYCHHS;

MEHSITh U yJIep)KUBATh Pa3HbIe MTO3HUIIMU B ITIO3HABATEIILHON ACATEILHOCTH.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbI€e JeHCTBUS

BbInyCKHMK HAYy4YHUTCH:

OCYIIECTBJISITh JIEJIOBYKO KOMMYHHUKAIIMIO KaK CO CBEPCTHHUKAMH, TaK U CO
B3pOCIBbIMH (Kak BHYTpUM O0Opa3oBaTelIbHOM OpraHu3alii, Tak U 3a €€
npezenamu), Ho0upaTh MApTHEPOB TSl JETOBOM KOMMYHUKAIIUA UCXOIS U3
COOOpaXeHUH Pe3yJbTaTUBHOCTH B3aUMOJICUCTBHS, a HE TUYHBIX CUMIIATHI;

P OCYIIECTBICHUU TPYNIOBON pabOThl OBITH KaK PYKOBOJMUTENEM, TaK U
YJICHOM KOMaHJbl B Pa3HbIX POJISIX (T€HEpaTop UAEH, KPUTUK, UCIIOJIHUTEND,
BBICTYNAIONINI, SKCIIEPT U T.1.);

KOOPAWHUPOBATb U  BBINOJHATH pPabOTy B  YCIOBUSX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BEepHYTO, JIOTHYHO © TOYHO WM3JlaraTb CBOI TOYKY 3pEHUsl C
WCIIOJIb30BaHUEM AJICKBATHBIX (YCTHBIX U MMUCHbMEHHBIX ) SI3bIKOBBIX CPEACTB;

pacno3HaBaTh KOHQIMKTOTCHHBIE CUTYAIMH U MPEOTBPAIIATh KOH(IUKTHI
0 WX aKTHUBHOW (a3bl, BBICTpAWBATh JICTIOBYI0O M 0Opa30BaTEIbHYIO
KOMMYHUKAIINIO, U30€Trasi JMYHOCTHBIX OILICHOUHBIX CYXKJICHUM.
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IIpenmeTHbie pe3yJibTaThl
[IpyHIMNIMATBHBIM ~ OTJIMYMEM  PE3yJIbTaTOB  0a30BOr0  YPOBHS  OT
pe3yJIbTaTOB yYIIyOJIEHHOIO YPOBHS SIBSIETCS WX LEJIEBas HAIpPaBJIEHHOCTb.
Pe3ynbrarel 6a30BOro ypoBHsSI OpPHUEHTHPOBaHBI Ha OOLIyI0 (YHKIHMOHAJIBHYIO
I'PaMOTHOCTb, [TOJIyY€HHE KOMIIETEHTHOCTEN I TOBCEHEBHOM JKMU3HU U OOIIETO
pa3BUTHUSA. JTa IpyIIa pe3yabTaTOB IIPEAIIOIAracT:

o MIOHUMAHUE  TMpEAMETa,  KJIYEBBIX  BOINPOCOB M  OCHOBHBIX
COCTABJSIIOUIMX  3JIEMEHTOB HM3y4yaeMOM TNPEeIMETHOM o00JacTd, YTo
obecrieunBaeTcss HE 3a CUET 3ay4yHMBaHUS ONpEACNCHUH M TpaBui, a
HOCPEACTBOM MOJEIMPOBAHUS M IIOCTAHOBKH IIPOOJEMHBIX BOIIPOCOB
KYJIBTYpBbI, XapaKTEPHBIX JJI JaHHON IPEeIMETHOM 001acTH;

J YMEHHE pEelIaThb OCHOBHBIE INMPAKTUYECKHUE 3aJlauyd, XapaKTEpPHbIC IJIs
HCITI0JIb30BAHUSI METO/I0B U HMHCTPYMEHTapUs JIAHHOM MpeIMETHOM 001acTu;
o OCO3HAHHME PAMOK M3y4aeMOW MPEIMETHOW 00JacTH, OTPAaHUUYCHHOCTH

METO/JI0OB MU HMHCTPYMEHTOB, THIHMYHBIX CBSI3€M C HEKOTOPHIMH JAPYTUMH

00JacCTsIMU 3HAHHUSL.

Kak 1 B ocHOBHOM 00111€M 00pa30BaHUH, TPYIINA Pe3yJbTaTOB «BbITyCKHHUK
Hay4yuTCs»  MpeACTaBisieT  coOOM  pe3yibTaTbl, JOCTHKEHHE  KOTOPBIX
o0ecrieunBaeTcsd Yy4YUTEIEM B OTHOIIEHWHM BCEX OOYYaroIIMXCs, BBIOPABIINX
JAHHBIM  ypoBeHb oOydeHus. [pynma pe3yiabTaToB «BBITYCKHUK TMOJXYYUT
BO3MOXKHOCTh HAY4YUTHCS» OOECIIEUMBACTCS YYHUTENIEM B OTHOUIEHHMHM YacTH
Hanbosee MOTMBHUPOBAHHBIX M CHOCOOHBIX OOYYarOUIMXCs, BBIOPABIIUX JIaHHBIN
ypoBeHb o00yuenus. llpu koHTposie KauecTBa 00pa3oBaHusl TpyIIa 3aJaHui,
OPUEHTHPOBAHHBIX HA OLEHKY JOCTH)KEHUS IJIAHUPYEMbIX Pe3ybTaToB U3 OJOKa
«BBIMYCKHUK TMOJIYYUT BO3MOXHOCTb HAYYUTHCA», MOMKET BKIOYATHCA B
MaTepuanbl O0Jioka «BBITYCKHUK HAayYyuTCA». ITO TMO3BOJUT MPEIOCTABUTH
BO3MOYKHOCTh OOYYarolIMMCSI TMPOJEMOHCTPUPOBATH OBJIAJIEHUE KAYECTBEHHO
VMHBIM YPOBHEM JOCTUKEHUM U BBISBIATH TUHAMUKY POCTA YUCIEHHOCTH Hauboiee
MOATOTOBJICHHBIX O0YYaIOIIUXCS.

[IpumepHbIe MporpaMMbl y4eOHBIX MPEIMETOB MOCTPOEHBI TAKUM 00pa3oM,
4YTO NpeIMETHbIE pe3yJbTaTbl 0a30BOrO0 YpOBHSA, OTHOCSIIMECS K pas3feny
«BBIMYCKHUK MOJYYHUT BO3MOKHOCTb HAYYUTBHCS», COOTBETCTBYIOT MPEAMETHBIM
pesynbratam pasfena «BBITYCKHUK HayduTCs» Ha YIIyOJICHHOM YpOBHE.
[IpenmeTHble  pe3ynbTarhl  pa3fena «BBITYCKHHK —MOJYyYUT BO3MOXHOCTb
HAy4YUTHCS» HE BBIHOCATCS HA UTOTOBYIO aTTECTALIMIO, HO MPU 3TOM BO3MOXKHOCTb
UX JOCTHKEHMS OJDKHA OBITh MTPEeIOCTaBIICHA KaXA0My 00y4daromeMycs.

[IpeameTHble pe3ynbTaThl K3y4YeHUs ydeOHoro mnpeamera «Duzuka»
(6a30BbIN YpOBEHB) - TPEOOBAHUS K MPEIMETHBIM pe3yJibTaTaM OCBOCHHUS 0a30BOTO
kypca puzuku B cootBercTBUM ¢ PI'OC COO oTpaxaror:

1) cdhopMupoBaHHOCTH TIPEJACTABICHUM O 3aKOHOMEPHOW CBSI3M U
MO3HABAEMOCTH SIBICHUN TPUPOABI, 00 OOBEKTUBHOCTH HAyYHOT'O 3HAHUS, O POJIU
U MecTe (PU3MKM B COBPEMEHHON HAyYHOM KapTUHE MHUpa; MOHMMAHHUE POJU
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¢bu3uku B (OpMUPOBAHUU KPYTro30pa U (PyHKIIMOHATILHOM TPaMOTHOCTU YeJIOBEKa
JUTSL pelIeHUs] TPaKTUYECKUX 3a]1ay;

2)  BIAJCHHE  OCHOBOIIOJIATAIONIUMH  (PU3UUYCCKUMHU  TIOHATHIMH,
3aKOHOMEPHOCTSIMHU, 3aKOHAMH U TEOPUSAMH; YBEPEHHOE MOJIb30BaHUE (HU3HUECKON
TEPMUHOJIOTUEN U CUMBOJIMKOW;

3) chopMUPOBAHHOCTh TIPEACTABICHUA O (PU3NUECKOW CYIIHOCTH SIBICHUUN
NpUpoOibl (MEXaHUUYECKUX, TEIJIOBBIX, 3JIEGKTPOMArHUTHBIX M KBAaHTOBBIX), BUIAX
Matepuu (BEILIECTBO U TOJIE), ABMKEHHHM KakK CIIOCOOE CYIIECTBOBAaHUS MAaTEpUU,
YCBOEHHE OCHOBHBIX U]l MEXAHUKH, AaTOMHO-MOJICKYJIIPHOTO YYEHHUS O CTPOCHUH
BCII[ECTBA, JJIEMCHTOB DJJCKTPOJWHAMHUKHA ¥ KBAHTOBOW (DM3UKU; OBJIAJCHHC
MOHSATUHHBIM aNmapaToM U CHMBOJIMYECKHM SI36IKOM (DHU3HUKU;

4) BnajicHue OCHOBHBIMHM METOJaMH HAy9IHOTO TIO3HAHMS, HCITOJIb3YEMbIMH B
busuke: HAOIIOIEHNE, ONMCAHNUE, U3MEPEHUE, SKCIIEPUMEHT; BIIaJICHUE YMEHUIMHU
o0pabaTbiBaTh pe3yibTaThl H3MEPEHUM, OOHAPYKUBATh 3aBUCHUMOCTH MEXY
bu3MYEeCKUMU BETUYMHAMU, OOBSCHATH TMOJYYEHHBIE pe3yJbTaThl U JenaTh
BBIBO/IbI;

5) BuajeHUWe YMEHUSMU BBIJBUTaTh THUIOTE3bl HAa OCHOBE 3HAHUS
OCHOBOITOJIATAIOMUX (DU3UYECKUX 3aKOHOMEPHOCTEH W 3aKOHOB, MPOBEPATH HX
AKCIEPUMEHTAILHBIMUA CPEACTBaMH, (HOPMYIHUPYS LETIb UCCICAOBAHUS;, BIIaJICHUE
YMEHUSIMU  ONUCHIBAaTh U OOBACHATH  CAMOCTOSITEIBHO  MPOBEJAEHHBIE
AKCIEPUMEHTHI, AHAJIU3UPOBATH PE3YIbTAThl IMOJYYEHHOW U3 HSKCIEPUMEHTOB
nH(pOpMaIu, ONPEIeNATh TOCTOBEPHOCTD MOJYUYEHHOTO PE3yIbTaTa;

6) yMeHHe permaTh IpOCThle PU3NYECKHE 3a1a4u;

7) chOpMUPOBAHHOCTh YMEHHUSI MPUMEHSTH TOJYYCHHBIE 3HAHUSA IS
OOBSCHEHUS YCJIOBHHM TpOTEKaHHWs (U3HYECKUX SIBICHUN B TPUPOAE M IS
MPUHATHS IPAKTUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HMU;

8) moHnmManue PU3NIECKUX OCHOB M MPUHIIMIIOB IEUCTBUS (pabOThl) MaITUH
U MEXaHHU3MOB, CpPEICTB TIEPEIBIKCHHS U CBSI3U, OBITOBBIX MPUOOPOB,
MPOMBIILJICHHBIX TEXHOJOTUYECKUX IPOILIECCOB, BIMSHUS HX HA OKPYKAIOIIYIO
Cpely; OCO3HAHME BO3MOXKHBIX MPUYMH TEXHOTEHHBIX M SKOJOTMYECKHX
Karactpod;

9) chopMHUPOBAHHOCTH  COOCTBEHHOW  TIO3UIMM IO  OTHOIICHHIO
K ¢usznueckoi nHpopMaimu, nosydaeMoi u3 pasHbIX UCTOYHUKOB.

B pesynbrare usyuenus yudeOHoro mnpeamera «Ddusuka» Ha ypoBHE
cpeaHero oo1ero oopa3oBaHuUs:

BbinmyckHUK HA 0230BOM YPOBHE HAYYHUTCH:

® JIEMOHCTPUPOBATH HA MPUMEPAX POJIb U MECTO (HU3UKUA B (POPMUPOBAHUH
COBPEMEHHOW HAYYHON KapTUHBI MUPA, B PA3BUTUN COBPEMEHHOM TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIOIEM;

® JIEMOHCTPUPOBAThH Ha MPUMEPAX B3AUMOCBSA3b MEXIY (DU3UKON U JPYTUMHU
€CTECTBCHHBIMU HAYKaMU;

® YCTaHABJIMBAaTh B3aUMOCBSI3b €CTECTBEHHO-HAYUYHBIX SIBICHUN U IPUMEHATh
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OCHOBHBIE (PU3UYECKUE MOJIETU JI UX ONMUCAHUS U OOBSICHEHMUS;
UCIOJIb30BaTh HH(OpMaIUi0 (U3UYECKOTO COACpPN AHUS TPU PEUICHUU
y4eOHBIX, TPAKTHUYECKUX, TMPOEKTHBIX U HCCIEIOBATEIbCKUX 3ajiad,
UHTETPUPYS UHPOPMAIUIO U3 PA3NUYHBIX MCTOYHUKOB U KPUTHUECKH €€
OLICHUBAS;

pazauuaTh MU yYMETh HCIIOJIb30BaTh B  y4eOHO-HCCIIENOBATEIbCKON
JESITEIbBHOCTH METOJIbl HAay4YHOTO TO3HaHWs (HAONIOJEHUE, OMHCAHHE,
U3MEpEeHUe, SKCIIEPUMEHT, BbIIBI)KCHHE TUIIOTE3bl, MOJICTUPOBAHUE U JIP.)
U (OpMbI HAYYHOTO MO3HAHUS ((DAKThI, 3aKOHBI, TEOPUH), AEMOHCTPUPYS
Ha IPUMEPAX UX POJIb U MECTO B HAYYHOM TTO3HAHUU;

MPOBOAMUTH MpsIMbIE W KOCBEHHBbIE HW3MEHEHHUs (DU3MUECKUX BEIUYUH,
BBIOMpAsT U3MEpPUTEIbHBIE NPHOOPHI C YYETOM HEOOXOAMMOW TOYHOCTH
U3MEPEHHH, IUIAHUPOBAaTh XOJ  HW3MEpPEHHWHl, TOoJMydaTh 3HAYCHUE
U3MEPSEMO BEIMYMHBI U OICHUBATh OTHOCHUTENBHYIO MOTPEITHOCTH II0
3aJlaHHBIM (POpMYyIIaMm;

OPOBOJAUTH  HCCJIENOBAaHUS  3aBUCHUMOCTEM  MeXIy  (PU3MUYECKUMHU
BEJIMYMHAMU: TPOBOJUTH H3MEPEHUS U ONpEeAeNsATh Ha OCHOBE
UCCIIEJIOBaHMsI 3HAYCHHE MapaMeTpOB, XapaKTEPU3YIOUIUX JIaHHYIO
3aBUCHUMOCTh MEXJYy BEJIMYMHAMM, U JieJaTb BBIBOJ C Y4YETOM
NOTPEIIHOCTH U3MEPEHMUI;

WCIIONIb30BaTh ISl OMMCAaHWs XapakTepa TMpOTeKaHWS (UIHUECKUX
MPOIECCOB (PU3NYECKUE BEIMYMHBI M JIEMOHCTPHUPOBATH B3aHMMOCBS3b
MEXTy HUMU;

UCIIOJb30BaTh JUIsl ONHCAaHUS XapakTepa MPOTEKaHUs (UIHYECKUX
IPOLECCOB (PU3NUECKHE 3aKOHBI C YUETOM I'PaHUI] UX TPUMEHUMOCTH;
pelath KadeCTBEHHbIE 3aJayd (B TOM YHCIE U MEXIPEAMETHOTO
XapakTepa): HCIONb3ysd MOJAENH, (PU3NYECKUE BEIUYUHBI W 3aKOHBI,
BBICTpAMBaTh JIOTUYECKH BEPHYIO LIETIOUKY OOBSICHEHUS (OKA3aTEIbCTBA)
MPEIOKEHHOTO B 3a/1a4e mpoiiecca (SIBICHNs);

peliaTh pacueTHbIC 3a/aydl C SIBHO 3aJaHHON (M3MYECKON MOJENbI0: Ha
OCHOBE aHallu3a YCIOBUS 3aladdl BBIACHATH (PU3MUECKYI0 MOJEIb,
HaxXoAWTh (PU3MYECKHE BEJIMYMHBI U 3aKOHbI, HEOOXOAMMBIE U
JIOCTaTOYHBIE JJIi €€ pEIICHUs, MNPOBOAUTH pPacyeTbl U MPOBEPATH
MOJTy4YEHHBINH Pe3yJIbTarT;

YUUTBHIBATh TPAHUIIBl IPUMEHEHHSI M3YUEHHBIX (PU3UYECKUX MOJAENEH MpH
penieHnn GU3MYECKUX U MeXKIPEIMETHBIX 3a/1a4;

MCTIOTb30BaTh WH(OPMAIIMIO M TIPUMEHSTh 3HAHUS O MPUHIUIAX PaboThl U
OCHOBHBIX XapaKTEPHUCTHUKAX HM3yUYEHHBIX MAIlWH, TPUOOPOB U APYTUX
TEXHUYECKUX YCTPOWCTB JJIA PpEIICHUS MPaKTUYECKHX, Yy4eOHO-
UCCIIEIOBATENbCKUX U MMPOEKTHBIX 3a/1a4;

WCIIONIh30BaTh 3HAHUS O (QU3NYECKHX OO0BEKTaxX W TMpoIeccax B
MTOBCETHEBHOM >KM3HM JIJI1 00ecriedeHUsT 0€30IMacCHOCTH MpH OO0paIieHuH ¢

10



MyHuImmansHoe 010 PKeTHOE 00IIe00pa30BaTEIbHOE YIPEIKICHUE —
cpennsis obnieoopazoBarenbHas mkoaa Ne 5 ropona Mckutuma HoBocubupckoit oomactu

HpI/I60paMI/I H TEXHUYCCKHUMH YCTpOfICTBaMI/I, AJIs1 COXpaHCHUA 3J0POBbS U
CO6J'IIOI[CHI/IH HOPM OJ3KOJOIHYCCKOI'O ITIOBCACHHA B Oprxca}omep”I cpeace,
I IIPUHATUA pemeHHﬁ B HOBCCHHCBHOﬁ KHU3HU.

BrInmyckHHK Ha 0230BOM YPOBHE MOJTYYUT BO3MOXKHOCTh HAyUHUTHCS:
HOHUMAMb U 00BACHAMb YENOCMHOCMb QUIUYECKOU Mmeopul, pa3iuiams
2PaHUYbL ee NPUMEHUMOCIIU U MeCMO 8 POy Opyeux Guauieckux meoputi,
gnadems npuemamu NOCMpPOeHUs: Meopemuyeckux O00KA3amerbCcms, d
marxoice NPOSHOUPOBAHUSL  OCOOEHHOCMel NPOMeKaHus  (OU3ULeCKUux
ABNEHULL U NPOYeCcco8 HA OCHOBE XAPAKMEPU308AMb CUCMEMHYIO CB3b
MedHCOY OCHOBONONALAIOWUMYU  HAYUHBIMU NOHAMUAMU: NPOCMPAHCINEO,
8pemsl, mamepus (8euecmaeo, noe), O8UdNCeHue, CUld, IHePeUsl;
8b108UAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX DUSUYECKUX
3aKOHOMEpPHOCMel U 3aKOHO8,

CAMOCMOAMENLHO NAAHUPOBAMb U NPOBOOUMDb PU3UYECKUe IKCHEPUMEHMbL,
xapaxkmepuzoeams  2100a7bHbIE  NPOOAEMBL, cmoswue  nepeo
Yesnoseuecmeom. dHepeemuyecKkue, cblpbesvle, IKoJI02udecKue, — U poib
Quzuxu 6 peuwtenuu 3mux npoonem;

peuiams  NPaKmuKo-opUeHmMUpPoOBaHHble KAyecmeeHHvle U pacyemHubvle
Quzuueckue 3a0ayu ¢ 8b1600poM GuU3ULECKOU MOOENU, UCNONb3YS HECKOIbKO
@u3zuvecKux 3aKoH08 UNU POPMYIL, CEAZLIBAIOUUX U3BECTIHbIEe DUIULECKUe
BENIUYUHDL, 8 KOHMEKCIE MEeHCNPEOMEMHbIX C8A3ell;

00BACHAMb NPUHYUNBLL pabdOMbl U XAPAKMEPUCMUKU U3VUEHHBIX MAULUH,
npuOOPO8 U MEXHUYECKUX YCMpOoUucms,

00BACHAMb  YCI0BUS NPUMEHEHUsT QU3UYecKuUx Mmooenel npu peueHuu
Quzuueckux 3a0dauy, HAxX00UMv AO0EKBAMHYI0 NPEOJIONHCEHHOU 3adaue
Qusuueckyro mooenv, papeuiamsv NpooaeMy KAK HA OCHOBE UMEIOUUXCS
3HAHUU, MAaK U NpU  HOMOWU  MemoO08 OYEHKU  NOJYUEHHbIX
MeopemuyecKux 8160008 U 0OKA3AMENbCMNE.
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Copep:xanne npeamera «Puznuka»

Du3NKa U eCTeCTBEHHO-HAYYHbIH METO/I NO3HAHMS MPHUPOIBI

Ouzuka — ¢yHAAMEHTabHAs Hayka o mpupojae. MeToasl Hay4dHOTO
uccienoBanus puzndeckux spieHuil. MonenupoBanue (QpU3NYECKUX SIBICHUHN U
nponeccoB. OU3NYECKUIN 3aKOH — TPaHULIBI IPUMEHUMOCTH. PU3UYECKHUE TEOPUH
Y TIPUHITAI COOTBETCTBUS. Poib 1 MecTo pu3uku B GOpMHUPOBAHUN COBPEMEHHOM
HAyYHOW KapTUHBI MHPA, B MNPAKTUYECKOM NEATEIBHOCTH Jrojaeu. Dusuxka u
KyIbmypa.

MexaHuka

I'panuiel MPUMEHUMOCTH KJIACCHYECKOM MexaHuku. [IpocTpaHcTBO M
BpeMsi. (OTHOCUTEIBHOCTh MEXaHMYECKOTO JABWKEHHS. CHCTeMbl OTCYETA.
CkansipHple ¥ BEKTOpHbIe (¢u3nueckue BedmuuuHbl. Tpaektopus. [lyTs.
ITepememienne. CkopocTb. YcCKopeHue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE IBMKEHUE. PAaBHOMEPHOE IBMYKEHUE 110 OKPYKHOCTH.

B3aumoneiictBue Tten. fBnenue unHepumu. Cuna. Macca. MHepuuanbHbie
cucTeMbl OTcuéra. 3akoHbl auHaMuku HproTona. Cuma TsSXKecTd, Bec,
HEBECOMOCThb. CUJIbI YIIPYTOCTH, CUJIbI TPEHUSA. 3aKOHBI: BCEMUPHOTO TATOTECHMUS,
I'yka, tpenus. Hcnonv3osanue 3aKoH08 Mexanuku Ol OOBACHEHUS OBUMNCEHUS
HeOeCcHbIX mesl U OJisl pa36UMUsl KOCMUYECKUX UCCe008aHU.

NmMnynec maTepuanbHOM TOYKM M CHUCTEMBL. MmmynsC cuibl. 3akoH
COXpaHEHHMsI uMMyJibca. MexaHuueckas pabora. MoinHocTh. MexaHuyeckas
SHEPrusi MaTEPUAIBHOM TOYKM M CHCTEMBI. 3aKOH COXPAHECHHUS MEXaHMYECKOU
sHepruu. PaboTa Cuibl TSDKECTH U CUIIBI YIIPYTOCTH.

PaBHOBecHe MarepUaJIbHOM TOYKM M TBEPAOro Tejaa. MOMEHT CHIIBL.
VYcnoBusi paBHOBecus. PaBHOBecue XuAkocTH W rasza. JlasneHue. /J[euoiwcenue
HCUOKOCMU.

MouekyasipHasi GU3HKA U TEPMOTUHAMUKA

Monexynsapuo-kunerudeckas teopus (MKT) crtpoenus BemectBa U eg
DKCIIEpUMEHTAIbHBIE JI0KAa3aTeIbCTBA. TermioBoe paBHOBecue. AOCOMIOTHAs
TeMIIepaTypa Kak Mepa CpedHEd KMHETHYECKOM JHEPruu TEIUIOBOIO JBHXKECHUS
yacThll BemecTBa. Moaens wuaeanpHoro rasa. JlaBieHwe raza. YpaBHEHUe
COCTOSIHUSL MJEaNbHOTO rasa. YpasHeHne MenneneeBa — Knanelipona. ['azoBbie
3aKOHBI.

ArperatHbie COCTOSHUSI BEIIECTBA. B3anMHBIE MpEBpaICHUS KUAKOCTH U
raza. Bnasicnocms 6030yxa. Mopenb crpoeHus >xuakocteid. IloBepxHOCTHOE
HaTspkeHue. Kpucramimdyeckue u amop@HbIe Tena.

BuyTtpennsis sueprus. Pabora u Terionepenada kak crocoObl M3MEHECHHUS
BHYTPEHHEW »JHepruu. YpaBHEHHE TeryioBoro OamaHca. IlepBbiit  3akoH
TepMoIMHaMHUKH. HeoOpaTuMOCTh TEMIOBBIX MpOIeccoB. [IpUHIMIIBI 1eHCTBUS U
KIIJI TeruioBeIx MarmH.
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JJIeKTPOAMHAMMKA

DIIEKTPUYECKHE 3apsiibl. 3aKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsia. 3aKOH
Kyinona.

Onekrpudeckoe nosie. HanpskEHHOCTh U MOTEHIHAI 3JIEKTPOCTATUYECKOTO
noyst. JIMHUM HanpsyKEHHOCTH M DKBUIIOTEHUUAJIBHBIE MOBEPXHOCTU. [IpuHIMDI
CYNEpHO3ULNHA ToJIeH. [IpoBOOHUKU U OUDIEKMPUKU 6 DIEeKMPUUECKOM HoJe.
Onekrpoémkoctb. Konaencarop.

[TocTosiHubId  3nekTpuueckuii  Tok. Cumima  Toka.  CONpOTHBIIEHHE.
[TocnenoBarenbHOE U MapaJUIEIbHOE COCIMHEHUE MTPOBOAHUKOB. 3aK0H [[xoyna—
Jlenua. DnexTpoaBuKyIias cuia. 3akoH Oma JJisl IOJIHOW 1enu. DISKTPUUECKUN
TOK B TMPOBOJAHUKAX, OJEKTPOJIUTAX, MOJYNPOBOJAHMKAX, Ta3aXx U BaKyyMe.
Ceepxnposooumocme.

MarautHoe T1one. BekTop MHAyKIMM MAarHUTHOro mnoiis. JleWctBue
MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM U JBHKYUIYIOCA 3apsDKEHHYIO YacTHILY.
Cuna Amniepa u cuna JlopeHuia. MarHuTHbIE CBOMCTBA BEIIECTBA.

SIBieHue HNEKTPOMAarHUTHOW WHIAYKUMHU. MarHuTtHeid notok. I[IpaBuio
Jlenua. 3aKoH DJJIEKTPOMAarHUTHOM HWHIAYKUWHU. SIBI€HHME CaMOMHIYKIUU.
NHIyKTUBHOCTD. DIEKTPOMArHUTHOE TIOJIE. JHEepeusi 31eKmpOMaACHUMHO20 NOJIA.

KoJsie0anust 1 BOJIHBI
Mexannueckue  kosieOanusi. ['apMmonuueckue  kosiebanus. CBOOOAHBIE,
3aTyXawllue, BBIHYXKJICHHbIE KosieOanusi. [lpeBpaiieHuss dHEpruv  MOpu
KoJiebaHusix. Pezonanc.
OnexktpomarHuTHble KojeOanus. KoneOarenbHblii  KOoHTYp. IlepemeHHbIN
BIIEKTPUYECKUN TOK. Pezonanc 6 anexkmpuueckou yenu. Kopomkoe samvixanue.

Mexannueckue BosHBL. [IpoonbHBIE W monepedHble BOJNHBL. CKOpOCTh U
JUTMHA BOJIHBI. Mumepgepenyus u ougpaxyus. Hepeus 80aHbl. 38YKOBblE BOJIHbI.
DJIeKTpOMarHuTHbie BOJIHBI. CBOWCTBA 3JICKTPOMArHUTHBIX BOJH. JlHamazoHbI
AJEKTPOMArHUTHBIX U3ITyYEHUHN U UX MPAKTUYECKOE IPUMEHEHHE

Onruka

I'eomerpuueckass ontuka. CKOpocTb cBeTa. 3aKOHBI OTPAXKEHUS U
npenomieHuss cBera. Popmyna TOHKOM JIMH3BL. BOJHOBBIE CBOWMCTBA CBETA:
aucnepcusi, uHTepdepeHuus, Auppakuus, Nosipru3anus.

OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

[Toctynatel  TE€OpUM  OTHOCUTEIBHOCTH W  CIEICTBUSL U3  HUX.
NHBapuaHTHOCTh MOJIyJIsl CKOPOCTU CBETa B Bakyyme. DHeprus mnokosi. CBs3b
MaccChl ¥ SHEPTUU CBOOOIHON YaCTHUIIBI.

KBanroBasi puszuka. @usuka aTtoMa 1 AaTOMHOI0 siApa

I'mnoteza M. Ilmanka. ®@otosnekrpudeckuii 3¢ dext. Onbitel CTONETOBA.
3akonsl doTtodpdexra. VYpaBuenwe OitHmreiiHa. dDotoH. KopmyckynspHo-
BOJIHOBOM yanusM. CoomuoweHue neonpeoenrénnocmeii I etisenbepea.

[Tnanerapnras moaens aroma. OOBSICHEHHE TUHEHYATOTO CIIEKTPa BOAOPOIa
Ha OCHOBE KBAaHTOBBIX MOCTYJIaTOB bopa.
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CocraB n CTPOCHUC aTOMHBIX SAICP. 9HCpI‘I/I}I CBsA3HM aTOMHBIX AACP. BI/I,IIBI

PaaOAKTUBHBIX MPEBPAILEHUN aTOMHBIX S/I€p. 3AKOH paJMOAaKTUBHOIO pacraja.
Anepusie peaknuu. llemnas peakuust nenenus suaep. llpumenenue s0epHoll
SHep2UU.

DneMeHTapHbIe YacTUIlbl. DyHIaMEeHTaIbHbIE B3aUMOICHCTBHSL.
Crtpoenue BeesieHHoit
ConHeyHast cucTema: IUJIAaHETHI W Majble Tena, cuctema 3Jemisi—IlyHa.

Crpoenne u sBomonus Comnama u 3BE3a. Kiaccudukanus 3BE37. 3BE3MBI U
MCTOYHUKHU UX SHEPTUHU.
["anakTka. CoBpeMeHHbIE NPEICTABIECHUS O CTPOEHUH U 3BOJIIOLNH BCeneHHOM.

IIpuMepHBIH epeYeHb NPAKTHYECKHUX U J1a00paTOPHbIX padoT

[IpsMble U3MEpEHUs:
U3MEPEHNE MIHOBEHHOW CKOPOCTH C HCIIOJIb30BAHHEM CEKYHJOMEpa WU
KOMIIBIOTEPA C AaTYUKAMU;
cpaBHEHHE Macc (IO B3aMMO/ICHCTBHUIO);
U3MEPEHUE CUJI B MEXAHUKE;
U3MEPEHHE TEMIIEPATYPhI )KUJKOCTHBIMU U IU(PPOBBIMU TEPMOMETPAMU;
OLICHKA CWJI B3aUMOJEHCTBUSA MOJIEKYJI (METOIOM OTpPbIBA KAaIlElb);
JKCIIEpUMEHTalbHas MpoBepKa 3akoHa ['eii-Jlroccaka (M3MepeHHe TepMo-
JTUHAMUYECKHUX NTapaMeTpPOB ra3a);
nsMepenne JJIC UCTOUHMKA TOKA;
omnpeneneHne nepuoaa oOpalleHus: ABOMHBIX 3BE31 (IO MEYaTHBIM Mate-
puanam).

KocBeHHBIE U3MEpPEHHUS:
MU3MEPEHHUE YCKOPEHUS;
U3MEpEHHE YCKOPEHUsI CBOOOIHOIO NaIeHNUs;
ONPEIETIEHUE SHEPTUU U UMITYJIbCA IO TOPMO3HOMY Iy TH;
U3MEpPEHHE YACIbHON TEIIOThI MIABJICHUS JIbJA;
M3MEPEHHE HaNpPsHKEHHOCTH BHUXPEBOTO  3JIEKTPUYECKOro Mojs  (Impu
HAOJIIOICHUH 3JIEKTPOMArHUTHOW MHIYKIUN);
U3MEPEHNE BHYTPEHHETO CONPOTUBIIEHUS! HCTOYHUKA TOKA;
onpeeneHue noka3areis IpeTOMICHHS CPEIbI;
u3MepeHre (POKYCHOTO PacCTOSHMS COOMPAIOIIECH U paccerBaroNIeH JIMH3;
ONpENEIECHUE ITTMHBI CBETOBOW BOJIHBL
orieHKa HHMOOPMAITMOHHON EMKOCTH KoMIakT-Aucka (CD);
onpeereHrue UMITYJIbca U YHEPTUU YaCTULbI IPU ABUKEHUU B MarHUTHOM
nosie (1mo ororpadusam).
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HabGnronenusi:

HAO0JII0/ICHHE MEXaHUYECKUX SBJICHUM B MHEPIHAIBHBIX U HEMHEPIUATbHBIX
CUCTEMaX OTCYETa;
HaOJII0ICHUE BBIHYXJACHHBIX KOJI€OaHUI U PE30HAHCA;
HaOmoaenue nuddysuu;
HAOJIOICHHE SIBJICHUS DJIEKTPOMArHUTHOW MHYKIWU;
HaONIIO/ICHUE BOJHOBBIX CBOMCTB cBeTa: audpakuuu, HHTEPPEPEHIINH,
NOJIIPU3ALINH;
HaOJII0IEHUE CIEKTPOB;
BeuepHHe HaOMoIeHus 3BE311, JIyHbI U IJIaHET B TEIECKON I OMHOKIIb.

HccnenoBanus:
UCCJIEIOBAHUE  PABHOYCKOPEHHOTO  ABMKEHUS C  HMCIOJb30BaHUEM
AIIEKTPOHHOT'O CEKYHIOMEPA UM KOMIIBIOTEPA C AaTYUKAMU;
UCCJIEI0BAHKE JIBU)KEHHUS TeJa, OPOIIEHHOIO TOPU30HTAJIBHO;
HCCIIEJOBaHUE LIEHTPAJILHOTO yAapa;
UCCIIEIOBAaHUE KAaUEHUS IIJIMHPA IO HAKIIOHHOM TIOCKOCTH;
HCCIIeIOBaHKE IBUKEHUSI OPOYHOBCKOM yacTullbl (1o TpekaMm [leppena);
HCCJIEI0BAHUE U30MPOLECCOB;
UCCIIEJOBaHUE N30XOPHOI0 MpOoLEcca U OL[EHKa a0COIIOTHOTO HYJIS;
MCCJIEIOBAHUE OCTHIBAHUS BOBI;
MCCJIEIOBAHUE 3aBUCUMOCTH HANPsDKEHHS Ha IMOJI0CAX MCTOYHHMKA TOKA OT
CHJIBI TOKa B IIETIH;
HCCIIEIOBaHUE HAarpeBaHuUs BOJbI HarpeBareneM HeOOoIbIION MOIIIHOCTH;
UCCIIEZIOBAaHUE SIBJICHUS 3JIEKTPOMAarHUTHON UHIYKIUU;
MCCJIeI0BaHKE 3aBUCUMOCTH yTJjla NPeJOMIICHHS OT yria MaJeHus;
MCCJIEIOBAHUE 3aBUCHUMOCTH PACCTOSIHUS JIMH3bI 10 U300pa’KeHUs OT pac-
CTOSIHUS JIMH3BI JI0 TTPEIMETa;
UCCJIEIOBAHNE CIIEKTPa BOJOPO/A;
UCCJIEI0BAHKE JIBU)KEHUSI IBOMHBIX 3BE3]1 (10 MEYaTHBIM MaTepuasam).
MCCJIEI0BAHKUE 3aBUCUMOCTH CHJIbI TOKA Yepe3 JaMIOUKY OT HaIlpsSKEHUsS Ha
HEW;
HCCIIEIOBaHNE HAarpEeBaHuUs BO/bI HarpeBaTesieM HeOOIbIION MOIIIHOCTH;
HCCJIEIOBAHHE SBJICHUS DJIEKTPOMArHUTHON MHAYKIINU;
UCCJIeIOBAHNE 3aBUCUMOCTH YIJIa MPEJIOMIICHUS OT YIJIa MaJIeHus;
UCCJIEIOBAHUE 3aBUCHMOCTU PACCTOSIHUS JIMH3bI J0 HW300paXeHHsl OT
pacCTOsTHUS JIMH3BI J10 IPEIMETA,;
HCCJIEIOBAHME CIIEKTPA BOJOPOAA;
UCCJIeIOBAHNE IBUXKEHUS TBOMHBIX 3BE3] (TI0 MeYaTHBIM MaTepuasam).
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IIpoBepka rumoTes:
IIpU JBIKCHUU OpyCKa MO HAKJIOHHOM IJIOCKOCTHU BpeMs MepeMelieHrs Ha
onpeeNIEHHOE PACCTOSIHUE TeM 0oJIblle, 4eM 0oJIbIlle Macca OpycKa;
MpU JBUKEHUU Opycka IO HAKJIOHHOW IIJIOCKOCTH CKOPOCTh MPSAMO
MPONOPIMOHANIbHA MYTH;
Ipu  3aTyXaHUW KoJIeOaHMHM aMIUIMTyJla OOpaTHO MPOIOPIIMOHATbHA
BPEMEHU;
KBaJpaT CpPEIHEr0 TIEpPeMEIICHUs] OpOYHOBCKOM  YaCTHIIBI  MPSIMO
MPONOPLIMOHAJICH BpeMeHU Ha0toieHus (o Tpekam [leppena);
CKOPOCTb OCTBIBAHUSI BOJIbI TUHEUHO 3aBUCHUT OT BPEMEHU OCThIBAHUS,
HanpspKEHUE TPU MOCJICA0BATEIPHOM BKIIIOYEHHUM JIAMIIOYKH M PE3UCTOpa
HE PaBHO CyMMe€ HaIIpsSLKCHUN Ha JIAMITIOUKE M PE3UCTOPE;
yTOJI MPEJIOMJICHUS TPSIMO TTPOTIOPIIMOHAJICH YTy HaJCHUS;
MIPU TJIOTHOM COE€IMHEHUU JBYX JIMH3 UX ONTHUYECKUE CHJIbI CKJIA/IBIBAIOTCS.
KoHcTpynpoBaHne TEXHUUYECKUX YCTPOUCTB:
KOHCTPYMPOBAHHWE HAKJIOHHOM TIJIOCKOCTH ¢ 3ajaHHbiM KIT/I;
KOHCTPYUPOBAHUE PHIUYAKHBIX BECOB;
KOHCTPYHUPOBAHHUE HAKJIOHHOM TJIOCKOCTH, IO KOTOPOM OPYCOK JBHXKETCS C
3aIaHHBIM YCKOPEHUEM;
KOHCTPYHUPOBAHUE JIEKTPOBUTATEIIS;
KOHCTPYHUpPOBaHHE TpaHCcPopMaTopa;
KOHCTPYMPOBAHHUE MOJEIHU TEJIECKOIA UJIM MUKPOCKOIIA.

MecTo yueOHOTro npeamMera B yueOHOM ILJIaHE
basucHblil yueOHbIN (00pa3oBaTeNbHBIN) IUIAH IS U3YYEHHUS MpeIMeTa

«®u3nka» OTBOAUT Ha 0A30BOM YpOBHE OT 2 yueOHBIX yacoB B Heaenio B 10—11
kiaccax. [ToaTomy Ha n3ydeHue GU3NKHA OTBOJIUTCS HE MEHee 2 yU4eOHBIX 4acOB B
HEJIENI0 B TEYEHHUE KaXA0ro roja o0ydeHus J1jsi 0a30BOro ypoBHs, BCETO HE MEHEe
62 ypoxos. Pacnipenenenne yaeOHOTO BpeMEHU MPECTABICHO B Ta0IHIIE.

Knacc

KonnuecTBO Yacos
B IoJI B HEJICITIO

VY4eOHUK ¢ yKa3aHHEeM HOMepa B IIEpeUHe

10

62 2 1135171

«Puszuka»y gmnga 10 w11 knaccoB cepum
«Kiaccuueckuii kypce» aBtopos I'. SI. Msikuiiena,
b. b. byxosueBa, H. H. Corckoro, B. M.
Yapyruna nop penakuueit H. A. IlapdeHnTbeBoi.
AKIIMOHEpPHOE 00IIEeCTBO

«M3parensctBO «IIpocBenienne»

11

68 2 1.1.3.51.7.2
«Puzuka»y gng 10 w11  kmaccoB cepum
«Kitaccuueckuii kypey» aBropos ['. . Mskumesa,
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b. b. byxoBueBa, H. H. Cotckoro, B. M.
Yapyruna nox penakuueit H. A. IlapdenTbeBoil.
AKITMOHEpHOE OOIIECTBO

«3narenbctBo «IIpocBenienue»

Yacte, popmupyemas ygacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHMA, OTBOJIUTCS Ha
CIICAYIONINE BUIBI ICATEIBHOCTH:

— HHIUBUAyaJbHBIC KOHCYJIbTAIINH;

— MPOCKTHYIO JIEATCILHOCTD YUaIUXCS,

— KOPPEKTUPOBKY MPOMEKYTOUHBIX PE3yIbTATOB OOYUCHHS,;

— paboTy ¢ OJapEeHHBIMU JETHMH,

U pealin3yeTcs 4epes3 clieAyronue (oOpMbl yPOKOB:

— MUHH-TIPOCKTHI;

— YPOKH-KOHCYJIbTAIINH;

— YPOKH-3KCKYpCHH;

— YPOKHU-TIPAaKTUKYMBI,

— TPaKTHKYMBI JUIsl PEIICHUs 3a7ad TOBBIIMICHHBIH TPYIHOCTH, a TaKXke Ha
KOHCYJIbTAIIMH TIPY MTOBTOPEHUH TPOMJICHHOTO MaTepraia il 00eCTieueHUs
WHIMBUIYAIBHOTO TMOAXOAa MpH OOYYeHHH MaTeMaThKe, paboTy Haj
OMUOKAaMU JJII KOPPEKIIMH pPe3ybTaTOB OOYYCHHs, TPYIIOBBIC U
WHIMBUIYyAJIbHBIC COpPEBHOBaHUSA (MaTeMaTHUYECKHWe peratbl, a0akw,
WCCIICIOBAHHMS ) JUIS TTOBBIMICHUS MOTHUBAIIUU K U3YUCHHUIO MTPEIMETa.

Conepxanune npeamera «®@usuka» 10 kiaace

Du3uKa M eCTECTBEHHO-HAYYHBIA METO/ MO3HAHMS NPUPOIbI

Oduzuka — d¢yHIAMEHTabHAas Hayka O mpupoae. MeToasl HaydHOTO
uccienoBanus Gpundeckux sBieHui. MonenupoBanue (pU3NYECKUX SIBICHUN U
npoueccoB. PU3NUECKUMN 3aKOH — IPAaHULIBI IPUMEHUMOCTH. PU3HYECKUE TEOPUU
Y IPUHIUT cOOTBeTCTBUS. POk 1 MecTo pusuku B hopMHUPOBAHUN COBPEMEHHOM
HAayYHOW KapTUHBI MHPA, B MNPAKTUYECKOW NEATEIBHOCTH Jroaeu. Pusuxka u
Ky1bmypa.

MexaHuka

I'paHuubl NMPUMEHUMOCTH KJIACCUYECKOM MeXaHUuKU. IIpocTpaHcTBO M
BpeMsi. OTHOCUTENBHOCTh MEXAHWYECKOro JABWKEHHsS. CHCTEMBI OTCYETA.
Ckansipuble W BEKTOpHble (u3nueckue BeduuyuHbl. Tpaektopus. IlyTs.
[Tepememienne. CkopocTb. YckopeHue. PaBHOMEpHOE U PaBHOYCKOPEHHOE
NPSMOJIMHENHOE JBUKEHUE. PABHOMEPHOE IBU>)KEHUE IO OKPYKHOCTH.

Bzaumopeiicteue Tten. SBnenne muepuuu. Cuna. Macca. MHepuuaibHbie
cucteMbl oOTcuéra. 3akoHbl auHamMuku Herorona. Cuma TsSXecTd, Bec,
HEBECOMOCTh. CUJIbl YIIPYrOCTH, CUJIbI TPEHHUSA. 3aKOHBI: BCEMUPHOTO TATOTECHMUS,
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I'yka, Tpenus. Hcnonv3osanue 3aKoH08 MeXanuku OJisi 0OBACHEHUS OBUNCEHUS
HebeCHbIX mel U OJis paA36UMUSL KOCMUYECKUX UCCTe008aAHUI.

NMmnynbc wmaTepuanbHOM TOYKM M CUCTEMBL. MMiynbC cuibl. 3akoH
coxpaHeHusi umIyibca. Mexanudeckass pabora. MomiHocTh. MexaHuyeckas
SHEPrusi MaTEepUaIbHON TOYKH W CHCTEMBI. 3aKOH COXPAHEHHUS MEXAHUYECKOU
sHepruu. PaboTa CHITBI TSDKECTH U CUJIBI YIIPYTOCTH.

PaBHOBecue maTepuanbHOM TOYKM M TBEPAOrO Tena. MOMEHT CHIIBL.
YcnoBusi paBHOBecHs. PaBHOBecue Xuakoctu W rasza. Jlaemenue. /[euoiwcenue
HCUOKOCU.

MouJiexyasipHas pU3MKA U TEPMOAUHAMHMKA

MonekynsapHo-kunetndeckas teopus (MKT) crtpoenuss BemectBa u €€
DKCIIEPUMEHTAJIbHBIE JI0KA3aTEIbCTBA. TeIIoBoe paBHOBecHe. AOCOIIOTHAs
TeMIlepaTypa KaK Mepa CpPeIHEW KHUHETHMYECKOW SHEPIrUH TEIUIOBOIO JBUKEHUS
yacTUl] BemecTsa. Mopenp wuaeanpHoro rasza. JlaBiaeHue rasa. YpaBHEHUE
COCTOSIHHS MACAIBHOIO rasa. YpaBHeHue Menneneesa — Knaneiipona. ['a3oBbie
3aKOHBI.

ArperaTtHble COCTOSHMS BelIeCTBAa. B3anMHBIE IpeBpalleHMs KUIKOCTH U
ra3a. Buaaosicnocms 6030yxa. Mojenb crTpoenust sxkuakocteil. [loBepxHocTHOE
HaTsbkeHue. Kpucraminyeckue u aMopQHbIe Tena.

BuyTpennsis sHeprusa. Paborta u temionepenaya Kak crocoObl U3MEHEHUs
BHYTPEHHEl SHepruu. YpaBHeHUE TemioBoro Oanmanca. IlepBblii  3aKoH
TepMoIMHaMHKU. HeoOpaTuMOCTh TEMIoBBIX MporeccoB. [IpuHIMIBI 1eWCTBUS U
KIIJI TeruioBeIx MariuH.

JJIeKTPOAMHAMMKA

DIEKTPUYECKUE 3apAJibl. 3AKOH COXPAHEHUS SJIEKTPUUECKOT0 3apsia. 3aKOH
Kynona.

Onextpudeckoe noje. Hanpspk€HHOCTh M MOTEHIMAI 3JIEKTPOCTaTUYECKOTO
noJyid. JIuHuM HanpsHDKEHHOCTH M 3KBUIIOTEHIMAIBHBIE NMOBEPXHOCTH. [IpuHIMN
CYNEpHO3ULMU TOJeH. [Ipo6ooHUKU U OUINEKMPUKU 6 INEeKMPUUECKOM noJe.
DnekTpoémkoctb. Konaencarop.

[TocTrosiHHbI ~ 3nekTpuueckuid  Tok. Cuma Toka.  CompoTHBIEHUE.
[TocnenoBarenpbHOE U MApAJUIEIbHOE COCINHEHUE TPOBOAHUKOB. 3aKOH [[xoyma—
JleHna. DnekTpoABHKYyIIas cwia. 3akoH OMa ISl TOJTHOM LENH. DJIEKTPUUECKUN
TOK B IIPOBOJHHUKAX, OJJEKTPOIUTAX, MOJYNPOBOJHUKAX, Ta3aXx M BaKyyMe.
Csepxnpogooumocme.

18



MyHuImmansHoe 010 PKeTHOE 00IIe00pa30BaTEIbHOE YIPEIKICHUE —
cpennsis obnieoopazoBarenbHas mkoaa Ne 5 ropona Mckutuma HoBocubupckoit oomactu

Ilnanupyembie pe3yabTaThbl 00yyeHus pusuke B 10 kiacce

No
/o

Conepxanue
Marepuasa

XapakTepucTUKa OCHOBHBIX BHJIOB JCSITEIbHOCTH
y4eHHUKa (Ha ypOBHE YUEOHBIX JEHCTBHIN)

BBenenune. @r3nka v eCTECTBEHHO-HAYYHBIN METOJT TO3HAaHUs Npuposl (1 1)

1.

dusuka u
€CTECTBEHHO-
Hay4YHBIM METOJ
NO3HAHUS

npupojibl (1 1)

OOBACHATH Ha KOHKPETHBIX MPUMEpPaX POJib U MECTO
¢uszvkun B (HOpMHPOBAHHH COBPEMEHHOW HAyYHOU
KapTUHBI MUpPA, B PA3BUTUU COBPEMEHHBIX TEXHUKH
U TEXHOJOTHH, B NPAKTUYECKON JEATENBHOCTU
JTHOAEN. JIeMOHCTpHUPOBATh Ha npuMepax
B3aUMOCBSA3b  MEXAy (U3MKOH W JIpyrumu
€CTECTBEHHBIMU HayKaMu. BoCnpou3BOIHUTH CXeMy
HAay4yHOI'O T[O3HAaHWs, IPUBOAWTH NPUMEPHI €€
UCIIOJIb30BaHuA. JlaBaTh OIIpenesieHne NOHATHI U
pacno3HaBaThb HMX: MOJENb, Hay4dHas THUIIOTE3a,
¢u3nueckass BeNMYMHA, (U3UYECKOE  SIBIICHHE,
HayuHbld (paKT, (u3MyecKkuid 3aKoH, (puanyeckas
TEOpHUsl, MNPUHLIMN COOTBETCTBUS. (OOOCHOBBIBATH
HEOOXOOUMOCTh HCIOJb30BAaHUS ~ MOAENIEH UL
ONMCaHUs (PU3NYECKHUX

ABIEHUA © T1pouecco. [lpuBoaute npuMeEps
KOHKPETHBIX SBJICHHM, IPOLIECCOB M MOJENEH IS UX
ONMCaHUs.

Mexanuka (26 )

2.

Kunematuka (5 9)

JlaBaTp  ompenesieHHWE  IOHATHH:  MEXAHUYECKOe
NBIDKEHWE, TIOCTyMaTeIbHOE JIBIDKCHHWE, PaBHO-
MEpHOE JBW)KCHHE, HEPAaBHOMEPHOE JBIKEHHUE,
PaBHOYCKOPEHHOE  JIBIDKCHHME,  JBW)KCHHE IO
OKPYXXHOCTH C TIOCTOSSHHOH CKOPOCTBIO, CHCTeMa
oTcuéra, MaTepHallbHas TOYKa, TPACKTOPHs, ITyTh,
NepeMenieHne, KOOpAWHATa, MOMEHT BpPEMCHH,
MPOMEKYTOK BPEMEHH, CKOPOCTh PaBHOMEPHOTO
JIBIKEHUS, CPEIHSSE CKOPOCTh, MTHOBEHHAsI CKOPOCTb,
YCKOpEHHUE,  LEHTPOCTPEMUTEIBHOE  YCKOPEHHE.
Pacro3naBaTh B KOHKPETHBIX CUTYaIMsIX, HAOIIOJaTh
SIBJICHUSI: MEXaHUYECKOE JBIKEHHUE, MOCTYMATEeIbHOE
JBIDKEHUE, PAaBHOMEPHOE JBIKEHUE, HEPAaBHOMEPHOE
JIBUKEHHE, PABHOYCKOPEHHOE JIBUKEHUE, O8UNCEHUE C
YCKOpeHuem Cc80000H020 NadeHus, JIBWKEHUE TI0

OKPYXHOCTH C IOCTOSTHHOU CKOPOCTBIO.
Bocrnpou3BoauTh SABJIECHHS: MEXaHUYECKOE TBUXKEHUE,
paBHOMEPHOE JBUKEHUE, HEPaBHO-MEPHOE

JIBUKEHHE, PABHOYCKOPEHHOE JIBUIKEHUE, OBUNCEHUE C
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yCcKopeHuem c80000H020 NAdeHus, JIBWKEHHE 10
OKPY)KHOCTH C  TIOCTOSSHHOM  CKOpPOCTBIO  JUIS
KOHKPETHBIX TeJl. 3aJaBaTh CHUCTEMY OTCUETa s
OTIMCAHUS IBUKEHUS KOHKPETHOTO Teia.
PacmosnaBaTh cuTyaruu, B KOTOPBIX TEIO MOXKHO
CUMTaTh  MaTepHalbHOM  TOukoil.  OmnuchIBaTh
TPAaCKTOPWHM  JIBIDKCHHUS  TEJ, BOCIPOU3BOJUTH
JMBIDKEHWE W TPUBOJUTH MPU-MEPHI TEJ, UMEIOITUX
3aJIaHHYIO TPACKTOPHIO TBUKCHUSI.

Onpenensatb B KOHKPETHBIX CHUTYyallUsAX 3HAYCHUS
CKISIPHBIX (DU3NYECKUX BEJIUUMH: MOMEHTA BPEMEHH,
MPOMEXKYTKAa BPEMEHH, KOOPJAWHATHI, TyTH, CpeaHEH
CKOPOCTH.

HaxoauTe MOIyJIb ¥ TIPOEKIIUM BEKTOPHBIX BEJIWYMH,
BbINONHAMb ~ OClCMBUSL  YMHOJICEHUsT HA  YUCTO,
CIIOKCHMUS, 8bIYUMAHUS BEKTOPHBIX BEJIUYHH.
OmpenensaiTb B  KOHKPETHBIX  CHUTyallUsX  Ha-
MpaBiCHUE, MOJYJb W TPOCKIUU BEKTOPHBIX
GU3UYECKUX BEIWYMH: TIEPEMEIICHUS, CKOPOCTH
PaBHOMEPHOTO JIBVDKCHHsI, MTHOBEHHOH CKOPOCTH,
YCKOPEHHUS, IICHTPOCTPEMHUTEILHOTO YCKOPCHHS.
[IppuMeHATP 3HAaHUA O JEUCTBUSAX C BEKTOPa-MHU,
MOJIYYCHHBIC Ha ypokax reomerpun. Cxradsigams u
8bIYUMAMb 8EKMOPbL NepeMeujeHUll U CKOPOCMel.
Buviasnams  ycmotiuusvie noemopsowuecs  Ces3u
MeHCOY 8eIUUUHAMU, ONUCHIBAIOWUMU MEXAHUYECKOe
ogudiceHue.

Ucnonvzosame pasznuuHvle 31eKMPOHHbIE DECYPCbl
0151 NOCMPOEHUs. IKCNEPUMEHMATIbHLIX 2PAPUKO8 U
ux obpabomku. Ycmarnasnuseamo uzuieckuli CMulCl
K03 uyuenmos NPONOPYUOHATLHOCIU 8
BbISIBNECHHBIX C6A35X B pe3yivmame Noayuams HO8ble
Qusuueckue eUUUHbL.

Pabomamv 6 nape, epynne npu 8vlnoHeHUU
uccie008amenbCKux 3A0aHUlL. Oyenusamo
PeanbHOCmb  3HAYEHUU  NOJIYYEeHHbIX  (DU3UUeCKUX
senuyut. Braoems cnocobamu onucanusi 08UNCEHUSL:
KOOPOUHAMHBIM, BEKMOPHBIM.

3anuceiBaTh YPaBHEHUS PaBHOMEPHOTO 151
PaBHOYCKOPEHHOTO  MEXAaHUYECKOTO  JBHIKCHUS.
CocrtaBnsTh YPaBHEHUS PaBHOMEPHOTO 151

PaBHOYCKOPEHHOTO MPSIMOJMHEMHOIO JBUKECHUSA B
KOHKPETHBIX CUTyallUsIX.
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OnpenensaTh N0  ypaBHEHUSAM  IapaMETPhI
IBWXKEHUS. [IpUMEHATh 3HAHUSA O TMOCTPOCHUU U
YTEHUU IpaUKOB 3aBUCHUMOCTH MEXIY BEIMYHMHAMHU,
MOJTy4YeHHbIC Ha ypokax anreOpbl. CTpouTh rpadux
3aBUCUMOCTH KOOPJAMHATBHl MATEPUAIBHOW TOYKU OT
BpeMeHu JBwkeHHs. Omnpenensite 1o rpauky
3aBUCUMOCTH KOOPJAMHATBl OT BPEMEHU XaAPAKTEP
MEXAHUYECKOTO JBH)KEHHUS, HAYAJIbHYIO KOOPAUHATY,
KOOpJIMHATy B YyKAa3aHHbIH MOMEHT BpPEMEHHU,
M3MEHEHNE KOOPJUHATHI 32 HEKOTOPBIM MPOMEXKYTOK
BPEMEHH, IPOCKIHUI0 CKOPOCTU (IJI1 PaBHOMEPHOTO
NpSMOJIMHEHHOTO0  JABMXKeHus). OmnpeaensaTs 110
rpaduKy 3aBUCHUMOCTH IIPOCKIIUM CKOPOCTH OT
BPEMEHM  XapakKTep MEXAHUYECKOTO  JBUKCHUA,
NPOCKIMIO  HA4YaJIbHOM  CKOPOCTH,  ITPOCKIHIO
YCKOpPEHHSI, UBMEHEHHE KOOpAUHAThL. OnpeaensiTh no
rpaduKy 3aBUCHMOCTH TIPOCKIMH YCKOPEHHS OT
BPEMEHH  XapakTep MEXAHMYECKOTO  JIBUYKCHMS,
M3MEHEHUE NPOEKIMU CKOPOCTH 3a ONpPEACIEHHBIN
MPOMEXKYTOK  BpeMeHu. JlaBatb  ompeneneHue
MOHATUM: a0COJIIOTHO TBEP/IOE TEJO, MOCTYNATEILHOE
M BpaIllaTeJIbHOE JBUXEHUS aOCOJIIOTHO TBEPIOTO
Tena. Pacno3HaBaTh B KOHKPETHBIX CUTYyallHsX,
BOCIIPOM3BOJINTh M HAOMIOAATh ITOCTyHaTeIbHOE U
BpallaTeJIbHOE JBUKECHUS TBEPIOro Tena. [ [pumMeHsTh
MOJICIb a0COMIOTHO TBEPAOro Teia JJIS OIMCAHMS
JIBUKEHUSI TeJ. BBIUMCHATH 3HAYEHUS] YTJIOBOM W
JUHEHHON CKOPOCTEH, 4acTOThI mepruoaa oOparieHus
B KOHKPETHBIX cuTyarusax. OnpenensTh napaMeTpbl
JIBWDKCHHUST HeOeCHBIX Tell. HaxoauTh HEOOXOAUMYIO
JUIs. JaHHBIX pacu€TtoB uHopMauuio B MHTepHere.
Crtpouth rpaduku 3aBUCUMOCTU MPOEKIIUU U MOIYJIS
MEPEMENICHHS, CKOPOCTH MAaTEPUAIBHON TOYKH OT
BpeMeHU JBWKeHUS. CTpouTh rpaduky 3aBUCUMOCTH
MyTA W KOOPJAWHATHI MAaTE€pPUAIBHOM TOYKH OT
BpeMeHHU JBWKeHus. Omnpeaensath 1Mo rpaduxy
3aBUCHMOCTH KOOPJAWHATBI OT BPEMEHH XapaKTep
MEXAHUYECKOTO JBW)KEHHUS, HAYAJIbHYIO KOOPAUHATY,
KOOpJIMHATy B YyKAa3aHHbII MOMEHT BPEMEHHU,
W3MEHEHUE KOOPJHUHATHI 32 HEKOTOPBIM MPOMEXKYTOK
BPEMEHHM, IPOCKIIUIO CKOPOCTH (111 pPaBHOMEPHOTO
MPSAMOJIMHEMHOTO JBMXKEHUSI), CPEAHIOD CKOPOCTb,
MOJIyJIb MAaKCUMQJIbHOM MI'HOBEHHOM CKOPOCTH.
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Omnpenenars 1o rpaduKky 3aBUCHUMOCTH IPOEKIUH
IIEPEMELICHUS] OT BPEMEHHU XapaKTep MEXaHU4YECKOTO
JBUKEHUSI, TIPOEKIUIO CKOPOCTH (JJIs1 PAaBHOMEPHOTO
IIPSIMOJINHEWHOTO JBUKEHMUS ), WU3MECHEHUE
KoopauHatel. OmnpenessaTh Mo rpaduky 3aBUCUMOCTHU
INPOEKIUU  CKOPOCTH  OT  BpPEMEHH  XapakTep
MEXaHUYECKOTO JABWKEHHS, NPOEKIHMI0 HavYaJIbHON
CKOPOCTH,  MPOEKLUUI0  YCKOPEHHUS,  IPOEKLHUIO
nepemMenieHus, U3MEHEHUE KOOPJIMHATHI,
npoiaeHHbl  myTh. Omnpenenstb 1o  TpaduKy
3aBUCUMOCTH TIPOEKIMHM YCKOPEHUS OT BPEMEHU
XapakTep MEXaHUYECKOTO JIBW)KCHMS, W3MEHEHUE
IIPOEKIUU CKOPOCTH, U3MEHEHNE MOJYJII CKOPOCTH 3a
ONpENENEHHBIA MPOMEXYTOK BpEMEHHM. Paznuyarh
IyTh W IIEPEMEIIECHUE, MIHOBEHHYIO U CPEIHIOIO
ckopocTh. M3MepATh 3HaYEHHUs NEepEMENICHUs, MyTH,
KOOpJMHATBI, BPEMEHHU JIBH)KCHHS, MIHOBEHHOMH
CKOPOCTH, CPEIHEW CKOPOCTH, YCKOPEHHMs, BPEMEHHU
nBkeHud. PaGotaTe B mape 1pH  BBINOJHEHUU
7a00paTOPHBIX PabOT M MPAKTUYECKUX 3aJaHUM.
[IpumeHsaATh  MOJENM  «MaTepuajibHas  TOYKAY,
«paBHOMEPHOE PSMOJIMHEWHOE JBUKEHUEY,
«PaBHOYCKOPEHHOE  JBWKEHUE» Il  ONHCAHMS
JBUKEHHSI PEAIbHBIX Tl U OOBEKTOB, M3y4aeMbIX B
Kypce pu3NKu

3aKOHBI JUHAMUKHU
HrrotoHa (2 1)

JlaBaTp  ompeneneHue  MOHATHM:  MHEpUHS,
WHEPTHOCTh, MAcca, CHjia, paBHOJAECHUCTBYIOIAS CHUJIA,
WHEpUHaJIbHAs CHUCTEMa OTCUY€Ta, HEHHEpIMaIbHAs
cucTeMa OTCUY€Ta, rE€OLIEHTPpUYECKas u
TEJIMOLECHTPUYECKAs: CUCTEMBI OTCUETA. Pacmno3HaBarts,
HaO01aTh siBJieHUE UHEpuuu. [[puBoaUTh IpUMEpHI
€ro TMpOSBICHHS B  KOHKPETHBIX  CHUTYaIUsX.
OOBSICHSITh MEXaHUYECKHUE SIBJICHUS B WHEPIUATBbHBIX
M HEUMHEPUHUAIBHBIX CHUCTEMax OTcCYEéTa. Brimensats
JICUCTBUS TEJ APYr HaA APYra U XapakKTepu30BaTh HUX
cwiamMu. [IpuMeHsITe 3HaHUS O JEUCTBUSX Hal
BEKTOPaMH, IIOJIyYCHHBIE Ha YPOKAaX TIE€OMETPUHU.
Onpenensats paBHOJEHCTBYIONTYIO CUITY IBYX U OoJee
cuin.  Omnpenendatb  PaBHOACUCTBYIONIYIO — CHIY

JKCIIEPUMEHTAIIBHO. DopMynupoBaThH MIEPBBIN,
BTOPOM M TpeTuu 3akoHbl HBIOTOHA, yCIOBHS HX
MIPUMEHUMOCTH. BrisBisaTe YCTOWYHBBIE

MOBTOPSIONIMECS] CBSI3M MEXAY YCKOPEHHEM Teja U
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JNICUCTBYIOIIEM HA HEro CWIOW. YCTaHABIUBATh
bu3nIeCKuit CMBICJT ko3 unreHTa
MPONOPLUMOHAIBHOCTH B BBISIBICHHOW  CBS3U
(BenuuuHa, oOpaTHash macce Telna). Y CTaHaBIUBATh
TpeTuii  3akOH  HBIOTOHAa  3KCIEpPUMEHTAIBHO.
[IpyuMeHATs MEpBBIA, BTOPOM W TPETUM 3aKOHBI
HrroTona npu pelIeHUH Pacuy€THBIX u
AKCIIEPUMEHTAIIBHBIX 3a7ad4. OO60CHOBBIBATH
BO3MOXXHOCTh TMPUMEHEHHUSI BTOPOTO M TPETHETO
3aKOHOB HBIOTOHa B TEOLEHTPUYECKOW CHUCTEME
orcuéta. HaxoauTe B IOMOIHUTEIBHOM JINTEPATYPE U
HNHurtepHere uHdOopMaIuIo, MOATBEPKAAIOLIYIO
BpallleHHE 3eMJIN.

Cunel B MEXaHUKE
(34)

IlepeunciaTrs BUABI B3aUMOACHCTBUS T€Il U BUJIbI
CUJI B MEXaHUKeE. /[aBaTh onpenesieHue MOHATHI: cuia
TSDKECTH, CUJla YIPYTOCTH, CWilIa TPEHUsA, BeEC,
HEBECOMOCTb, IIEpEerpy3Ka, IiepBas KOCMHUYECKas
CKOpoCcTb. DOpMyIHMpOBaTh 3aKOH BCEMHUPHOTO
TATOTEHHUs U YCIIOBHS €ro npuMmeHuMoctu. Haxonure
B JIONOJHUTENBHON JaTtepatrype u HHTepHere
uHpopmanuo 00 OTKpeITHM HbIOTOHOM 3aKoHa
BCEMHPHOTO TATNOTEHUS, a Takxke HWHPOPMAIHIO,
IIO3BOJIAIOLLYIO PACKPBITH JIOTUKY HAy4YHOT'O ITIO3HAHUS
IIPU  OTKPBITUM 3aKOHA BCEMHUPHOIO TATOTECHMUS.
IIpyuMeHATH 3aKOH BCEMHUPHOIO TATOTEHUA IIPU
pelIeHNH KOHKPETHBIX 3a1ad. Mmers npencrasieHue
o0 WHEpPTHOW Macce M TpaBUTAIMOHHOW Macce:
Ha3plBaTh MX pa3IMuMs M CXOACTBO. PaccumrthiBaTh
CUJIy TSDKECTH B KOHKPETHBIX CUTyalMsX. BelUnCiIATh
CUIIy TSKECTU M YCKOpEHHE CBOOOJHOIO MaJeHUs Ha
JIPYTHUX IJIaHETaXx. Brruncnars YCKOpPEHHUE
CBOOOJHOTO TMAaJE€HUs Ha Pa3IUYHBIX I[IUPOTAaX.
HaxoguTte B  JONOJHUTENBHOM  JUTEpaType U
NuTepHere MHPOpMaLMIO O THapamMeTpax IUIaHET U
Ipyrux HeOecHbIX Ten. PaccuuThiBaTh TEPBYIO
KOCMHMYECKYIO CKOpOCTh. lcrmonbp3oBaTh 3aKOHBI
MEXaHUKH JJ11 OOBSICHEHUS IBU)KEHUSI HEOSCHBIX Tell.
Beruncnare BeC Tel B KOHKPETHBIX CUTyalUsX.
HaspiBaThb CXOACTBO M pa3nuyusi Beca W CHIIBI
TsKeCTHM.  Pacmo3HaBatb M BOCHPOU3BOIUTH
COCTOSIHUSL Te€JI, IPU KOTOPBIX BEC TEJIAa PABEH CHUIIE
TSOKECTH, OoJplie uiau MeHblne e€. OnuceiBath U
BOCIIPOM3BOJUTh COCTOSIHUE HEBECOMOCTH  TeEJa.
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OnpenensaTe neperpy3ky Tella MpU PEIICHUH 3a7ad.
Haxonutb B  JOMOJMHUTENBHOW  JUTEpaType U
HNuTtepHere nHbOpMALIMIO O BIUSHUU HEBECOMOCTH U
Neperpy3k Ha OpraHu3M 4YeloBeKka. [ OTOBUTH
Ope3eHTallud U COOOIIECHUS O TIOBEJCHUM TEI B
YCIIOBHUSIX HEBECOMOCTH, O IIOJIETax 4YEJIOBEKa B
KOCMOC, O JOCTH)KEHHSX HAlIEl CTpaHbl B IOJATOTOBKE
KOCMOHABTOB K NOJIETaM B YCJOBHUSIX HEBECOMOCTH.
Pacro3naBaTh, BOCHIpPOM3BOAWUTH W  HAOIIOIATH
pa3iuuHbie BUABI AedopMaruu Tesa. GopMyIupoBaTh
3akoH ['yka, TrpaHuUIBI €ro  MNPUMEHHUMOCTH.
BbIYuCHATE U U3MEPSITH CUITY YIPYTOCTH, KECTKOCTh
MPY>KUHBI, KECTKOCTD CUCTEMBI IIPYKUH.
HccnenoBarb  3aBUCMMOCTb  CWJIBI  YIPYTOCTH  OT
nedopmaiii,  BBIMNOJHATH  AKCIEPUMEHTAIBHYIO

MIPOBEPKY 3aKOHa I'yka. Pacno3naBats,
BOCIIPOU3BO/INTh, HAOIIOIATh SBJICHUS CyXOI'0 TPCHHS
TTOKOS, CKOJIb)KCHUS, Ka4ueHUsI, SIBJICHUE

CONPOTHUBJIEHUS IPU IBUKEHUH TEJIA B KUJAKOCTH WIH
raze. M3MmepsaTe u wu3o0paxarb rpa@UyecKd CHIIbI
TPEHUsI TIOKOsl, CKOJIBKCHHS, KadeHUs, IKHUIKOTO
TPEHHsI B KOHKDETHBIX CHUTyanusax. Mcmomp3oBaTh
(bopMyiy 711 BBIYUCIEHUS CUJIBI TPEHUS CKOJIbKEHHUS
[P pEUIEHUH 33a7a4. BBIABIATH 3KCIEPUMEHTAIBHO
BEJIMYUHBI, OT KOTOPBIX 3aBUCUT CWJIA TPEHUS
CKOJIb)KEHMs. M3MmepsaTe CHily  TSKECTH, CHILY
YOPYIrOCTH, BEC Tena, CUIly TPEHHWs, YUIMHEHUE
npykuHbl. OnpenensTh C MNOMOLIBI0 KOCBEHHBIX
U3MEPEHUM KECTKOCTh TMPYXKUHBI, KOIDPUITUEHT
TpeHHUsI CKoJibXeHus. Paborath B mape 1npu
BBITIOJIHEHNH NPAaKTHYECKUX 3aaaHui. Haxomute B
JONOJIHUTENBHOM  JuTepatype u  HHTepHere
uHQOpPMAIMI0O O MPOSIBICHUSAX CHJIBl  TPEHUS,
cnocobax €€ YMEHBIICHUS W YBEIMYEHHS, POJIH
TpEeHUsT B MpUPOJE, TeXHUKE U ObITy. lIpuMeHsTH
MOJyYECHHbIC 3HAHWA TMpU pEIICHWH 3aJad Ha
OIHOBPEMEHHOE JIEMCTBUE HA TEJIO HECKOJIBKHUX CHII,
Ha JIBIOKEHHE CHCTEMbI CBSA3aHHBIX Tesl. HaxomuTe B
JIONIOJIHUTENIbHOM ~ juTepatrype u  VHTepHere
uH(GOpPMAIIMIO O BKJIAJIE Pa3HbIX YUYEHBIX B pa3BUTHE
MEXaHUKH. ['OTOBUTH MPE3EHTALMU U COOOIIEHUS IO
U3YYEHHBIM TEeMaM. BBIIIONHATE JONOJHUTENIBHbBIE
UCCJIEIOBATEeNIbCKUE PA0OThl MO H3YYEHHBIM TeMaM
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(BO3MOXKHBIE TEMbI TIPEACTABICHBI B Yy4ueOHHUKE).
[IpuMeHSTh 3aKOHBI JAWHAMHUKH JUIS  ONHCAHUS
JIBUKCHHSI PEATHHBIX TEJ

3aKOH COXpaHEHHUs
umIyibca (3 1)

JlaBaTe  ompeneneHUE  TOHATHH:  WMITYJIbC
MaTepUANTbHOU TOYKW, HWMITYJIbC CHJIBI, HMITYJIbC
CHUCTEMBI TE€JI, 3aMKHyTasi CHUCTEMa TeJl, PEaKTUBHOE
NBIDKEHWE,  peaKTWBHAs  Cwia.  Pacmo3HaBarh,
BOCITPOU3BOINTH, HAOIIOMATh YNPyTrUe W HEYNpPyTHE
CTOJIKHOBEHWSI TEJI, peaKTHBHOE JBIKeHHE. HaxoauTh
B KOHKPETHOW CHUTyallud 3HAY€HUS HUMITyJIbca
MaTepualibHOW  TOYKM M HUMIIyJbCa  CHJIBL
@®opMynHpoBaTh 3aKOH COXPaHEHHUS HMITYJbCa,
I'PaHUIIBI ero MPUMEHUMOCTH. CocTaBnsiTh
ypaBHEHUS, OIUCHIBAIOIIME 3aKOH  COXpaHEHUs
UMITyJIbca B KOHKpPETHOM curyanuu. HaxoauTs,
UCIIOJIb3YsI COCTABJICHHOE ypaBHEHHE, HEU3BECTHbHIC
BenuuuHbel. Co3/maBaTh  CHUTyallid, B  KOTOPBIX
MPOSIBISIETCS  3aKOH  COXpaHEHUsS  HMMITYJIbCa.
CocCTaBmATh MIPH PEIICHUH 33/1a4 YPAaBHEHUS C yIETOM
pEaKTUBHOM CuJibl. HaxomuTe B JIONMOJHUTEIHLHOU
nutepatype u MHTepHeTe nHpopMaInio 1o 3aJaHHON
TeMe. [OTOBUTH TIPE3CHTAIMM M COOOIICHUS TII0
M3YYEHHBIM TeMaM (BO3MOKHBIE TEMBI MIPEICTABIICHbI
B yueOHUKe). ['0OTOBUTH Mpe3eHTAIMN U COOOIICHHS O
noJIETax 4eJoBeKa B KOCMOC, O JOCTHKEHHUAX Halleh
CTpaHbl B OCBOCHHHM KOCMHUYECKOTO TMPOCTPAHCTBA.
BBITIONHATE  JIOTIOJTHUTENBHBIE  HUCCIIE0BATEIbCKUE
paboThl MO M3YYCHHBIM TeMaM (BO3MOJKHBIE TEMBI
npeacTaBieHbl B ydyeOHuke). PaboraTte B mape uium
TpynIe NPy BRITTOTHCHUH MPAKTHYCCKUX 3 TaHHH

3aKOH COXpaHEHMS
MEXaHUYECKON
sHepruu (24)

JlaBaTh ompeneneHue TMOHSITHH: padoTa CHIIHI,
MOIIHOCTh, KWHETUYECKas SHEPrus, MOTCHIMAJIbHAs
SHEprus, MoJHas MEXaHUYeCcKas SHEPrus,
M30JIMPOBAaHHAsl CHUCTEMA, KOHCEpPBATHMBHAs CHIIA.
BpuncisiTb B KOHKPETHOM CUTyalUH 3HA4YCHUS
bU3MYEeCKUX BETUYHUH: PabOTHI CUJIbI, paOOTHI CHIIBI
TSKECTH, PabOThl CUJIBI YHPYTOCTH, PAOOTHI CHJIBI
TPEHHUsl,  MOUIHOCTH, KHHETHYECKON  DSHEpruu,
W3MEHEHUSI KUHETUYECKOW DHEPryuy, MOTEHLUHAIbHOU
SHEPIruun TEN B IrPaBUTALIMOHHOM nozJe,
MOTEHIIUAJIBHOW YHEPTUH YIIPYro 1e(OopMUPOBAHHOTO
TeJa, MOJHOM MeXaHW4yecKoh sHepruu. CocTaBisTh
ypaBHEHUS, CBSI3BIBAIOIINE paboty CHUJIBI,
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JICUCTBYIONIEH Ha TEJIO B KOHKPETHOW CHUTYyalUH, C
M3MEHECHHEM KMHETUYECKOW dHepruu tena. Haxoaurs,
UCIIOJIB3Yysd COCTABJIECHHOE YpaBHEHHUE, HEWU3BECTHBIC
BeJIMUMHBL. DPOpPMYIIHPOBATH 3aKOH COXPAHEHUS
ITOJTHOW MEXAHUYECKOM DHEPIMM, HA3BIBATH I'PAHULIBI
ero npumeHumoctd. CocCTaBisITh  ypaBHEHWUS,
ONUCHIBAIOIIINE 3aKOH COXpAHEHHUS MTOJTHOM
MEXAHUYECKOM DHEPruH, KOHKPETHOM CHUTYyallUu.
Haxonute, wuCHONB3yst COCTaBICHHOE YypPaBHEHUE,
HEeU3BEeCTHbIC BennuuHbl. Co37aBaTh CHUTYyallMU, B
KOTOPBIX IPOSIBIISIETCS 3aKOH COXPAHEHHUs IOJHON
MEXaHHYECKOMN SHEPIUHU. BrInonaHATH
DKCIIEPUMEHTAIIBHYIO IPOBEPKY 3aKOHA COXPAaHCHUS
MEXAHUYECKON DJHEPIUU. DBBINOIHATE KOCBEHHBIE
M3MEpPEHUSI UMITYJIbCA TEJld, MEXAHUYECKOM JHEpPruu
Tesa, paboThl cuibl TpeHus. PaboTtaTe B mape, rpymnie
pu BBITIOJIHCHU U IIPAKTUYECKUX 3aJJaHUM.
CocTaBiAITh ypaBHEHUSI W HaxXOAUTh 3HAYCHHS
dbu3Myeckux  BEJIMYMH TpPU  PEIICHUH  3ajad,
TPEOYIOIIUX OJHOBPEMEHHOTO NMPUMEHEHHUS 3aKOHOB
COXPAHEHHS] WMIIYJIbCA W MEXAHWYECKOM SHEPTHH;
3a7a4, MO YCJIOBUIO KOTOPBIX COXPAHSIETCA WMITYJIbC,
HO W3MEHACTCA TOJHAsg MEXaHWYecKass JHEprus
CUCTEMBI TeJl. BBIUHMCIATH BTOPYHD KOCMHYECKYIO
CKOpOCThb. HaxoauTh B IONOJHUTEIBHOW JTUTEPATYPE
u HutepHere wuHPOpMANMIO TIO 3aJaHHON TEMeE.
['oTOBUTH TIpEe3eHTAIIMU U COOOIIEHUS 110 U3yUYEHHBIM
TeMaM  (BO3MOXHBIE TEMbI  MPEACTABICHBI B
yueOHuke).  [IpuMeHATh  3aKOHBI  COXpaHEHUs
MMIIYJIbCA U MEXAHWYECKOM JHEPruu Uil ONUCAHUS
JIBUKEHHS PEATIbHBIX TEJl

JlnHamuka
BpaIllaTeJIbHOTO
JBHOKCHUS
a0COJIFOTHO
tBEpaoro Tenma (2

4)

JlaBath  ompeneneHue  MOHSTH:  YIJIOBOE
YCKOpPEHHE, MOMEHT CHJIbl, MOMEHT HWHEpPLUUU
TBEPJOrO Tejla, MOMEHT HUMITYJIbCa, KUHETHYECKas
AHEprus abCOJIIOTHO TBEPAOro Teja. BeuuciasTe B
KOHKPETHOM  CHUTyallud  3HA4eHUs  (PU3NUYECKUX
BEJIMYMH: YIJOBOIO YCKOPEHMs, MOMEHTAa CHIJIBI,
MOMEHTAa HMHEpUMHM TBEPAOrOo Tela, MOMEHTa
UMITYJIbCA, KUHETUYECKOM HHEPruy TBEPAOrO Tea.
CocTaBnsATh  OCHOBHOE€  YpaBHEHHE  JUHAMUKHU
BpalIaTEIbHOIO JBMKEHUS B KOHKPETHON CHUTyallWU.
Onpenensatb, HMCHOJB3YS COCTABICHHOE YpPAaBHEHUE,
HEU3BECTHbIE BEIMYMUHBL. DOPMyNHpPOBATH 3aKOH
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COXpaHEHUS MOMEHTa HMIIyJbCa, YCIOBUA €r0
IIPUMEHUMOCTH. CocraBisaTh YpaBHEHHE,
ONMCHIBAIOIIME  3aKOH  COXpPAHEHUs  MOMEHTa
UMITYJIbCA, B KOHKpPETHOM curyauuu. Onpenemnsrs,
UCIIONIb3Ysl COCTABJIICHHOE YpPaBHCHHUE, HEU3BECTHBIE
BenuuuHbl. Co3maBarh  CUTyallud, B  KOTOPBIX
IIPOSIBIIAECTCS 3aKOH COXPaHEHUsT MOMEHTA MMITyJIbCa.
HaxoguTte B  JONOJHUTENBHOM  JUTEpaType U
WNHurtepHere uH(pOpPMaIHIO 0 IpUMepax
IIPAKTUYECKOIO IPUMEHEHUS 3aKOHA COXPAaHEHMS
MMITYJIbCA, O THPOCKOIIE

Cratuka (2 9)

JlaBath ompenereHue TOHSATUNA: PaBHOBECHE,
YCTOMYMBOE PaBHOBECUE, HEYCTOMYMBOE PaBHOBECHE,
0e3pa3IM4yHOe pPABHOBECHE, IUIEYO CHUJIbI, MOMEHT
cuibl. HaxoguTh B KOHKPETHOW CHUTyallUM 3HAYEHUS
IJjieya CWJbl, MOMEHTa CuJiibl. [lepeuncnsaTs ycioBus
PABHOBECUSI MAaTEPUAIbHOM TOYKH W TBEPIAOTO TEIA.
CocTaBiaTh ypaBHEHHMs, ONMCBHIBAIOIINE YCIOBHUS
PaBHOBECHS, B KOHKPETHBIX CHTyaluax. OnpeaensiTh,
UCIIOJNB3Yysd COCTABJIEHHOE YPABHEHHE, HEU3BECTHBIE
BeJMUYMHBL.  Pacrio3dHaBaTh,  BOCHpPOU3BOAUTH U
HaONIOAAaTh pa3lIMyHblE BHJBI PAaBHOBECHUS  Tell
N3mepsaTe  cuily € TNOMOILIBIO  MPYKUHHOTO
JTUHAMOMETpPA U IIU(PPOBOTO TATUYUKA CUIIBI, U3MEPIThH
mwiedo cwibl. PabGotath B mape, Tpynme Ipu
BBIMIOJIHEHUU TPAKTUYECKUX 3ajaHui. Haxomnuths B
JOIIOJIHUTENIBHOM ~ juTepatrype u  VHTepHere
uH(OPMAIUIO O 3HAYEHUN CTATUKHU B CTPOUTEIHCTBE,
TEXHUKE, OBbITY, OOBACHEHHE (GOPMBI U pPa3MepOB
O00OBEKTOB MpuUpOoAbl. ['OTOBUTH TMpe3eHTaAllUU W
COOOIIICHMSI, BBIMOIHATh UCCIEI0BATEIbCKUE PAOOTHI
no 3aJaHHbIM TemaMm. Pabortath B mape mpu
BBITIOJIHEHUH JJAOOPATOPHOM pabOTHI.

OCHOBEI
TUIPOMEXaHUKH'

(29)

JlaBate omnpenesieHHEe MOHATUH: HEC)KMMaeMast
JKUJIKOCTb,  paBHOBECHME  JKMAKOCTM M Tasa,
TUAPOCTAaTUYECKOE [aBJIICHUE, JIAMUHAPHOE TEYCHUE,
TypOyJIeHTHOE TEYCHHUE. Pacnio3HaBars,
BOCHPOM3BOANTh M HAOMIOAATh JIAMUHApHOE U
TypOyJeHTHOE TeueHue kuakoctu. Haxomuts B
KOHKPETHOM CHUTyalluM 3HA4YCHHsl [JABJIICHUS B
MOKOSILIEUCS KUAKOCTH uiau rasze. dDopmynnpoBaTh
3akoH Ilackansa. Ilpumenars 3akon Ilackansa nus
OOBSCHEHHS] TUAPOCTATUYECKOTO TMapajokca, JJis
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OOBSICHEHUSI TPUHIUIA JEUCTBUS THUIPABIMYECKOTO
mpecca W BBIUMCICHUS  MapaMeTpoB  Ipecca.
dopmynupoBaTh 3aKk0H Apxumena. [[puMeHsTs 3aK0oH
Apxumena s pemieHus 3anad.  PaccuuThiBaTh
IUIOTHOCTh Te€Ja MO €ro MOBEACHHID B JKHUIKOCTH.
Onpenensatb  BO3MOXKHOCTh  IUIaBaHUA  TeJa.
CocraBnsaTh ypaBHeHHE bepHyImum B KOHKPETHBIX
cutyauusx. OnpenensiTe, UCHONb3YS COCTaBIECHHOE
YpaBHEHUE, HEU3BECTHbIE BeNW4MHBL. [IprBOIUTH
MIPUMEPHI, WUTIOCTPUPYIOIIHE BBIIIOJIHEHHE
ypaBHeHusi bepuymnu.  [lpumeHsats  ypaBHEHUE
bepuymnu st onMcaHus ABWKEHHUS KUAKOCTH B
pacTeHHMsIX M JKUBBIX oOpraHusmax. Haxomuts B
JONIOJIHUTENbHOM ~ JuTepatype u  HHTepHere
uHpopMalMi0o 00  HCIOJNB30BAaHMM  ypaBHEHUS
bepHynu B TeXHUKE U OBITY

MounekyinsipHas pu3nka

u TepmoarHamuka (17 9)

10.

OcHOBBI
MOJIEKYJIIPHOKHHE
THYCKOM  TEOpHUH
(MKT) (3 )

JlaBaTb  ompeAelieHHEe  MOHSATHH:  TEIUIOBBIC
ABJICHHUSI, = MAKpOCKOIIMYECKHE  Tela,  TEIUIOBOE
JBUKEHUE, OpOYHOBCKOE JABWXKEHHE, auPdy3us,
OTHOCHUTEJIbHAsT MOJIEKYJSIpHAs Macca, KOJIMYECTBO
BEILECTBA, MOJSIpHas Macca, MOJIeKyla, Macca
MOJIEKYJIbI, CKOPOCTb JBHKEHUS MOJIEKYJIbI, CPEIHSIA

KUHETUYECKas SHEPTHUS MOJICKYJIbI, CHIIBI
B3aUMOCHCTBUS MOJIEKYI, HUaeaJIbHBIN ras,
MHUKPOCKOITMYECKUE MapaMeTpbl, MAKPOCKOIMMUYECKUE
apaMeTphl, JIaBJICHUE rasa, a0COJIFOTHAs
Temreparypa,  TemioBoe  paBHoBecue,  MKT.
[Tepeuncnsatob MHKPOCKOTTMYECKNE u

MaKpOCKOIUYECKHE TMapaMmeTpsl Tasza. llepeuncnsars
ocHOBHbIE TonokeHnss MKT, nmpuBoauTe npumepsl,
pe3yIbTaThl HaOI0ICHUI u OIHCHIBATh
OKCIIEPUMEHTHI, TOKa3bIBAIOIINE UX CIPABEIIUBOCTb.
Pacrio3naBaTh W ONHUCHIBATH SIBICHUS: TEIJIOBOE
JBIDKEHUE, OpOYHOBCKOE JBWXEHHE, auddysus.
BocnpousBoauts U OOBSICHSATH OTIBITHI,
JEMOHCTPUPYIOIINE 3aBHCHUMOCTh CKOPOCTH
muddy3um  OT  TeMmmepaTtypel M arperatHoro
coctosiHus BemiectBa. HaOmomates muddysuio B
KUJKOCTAX U razax. Mcmonb3oBaTh MOJy4YEHHBIE Ha
ypoOKax XUMHH yMEHHS ONpEACNATh 3HAYCHUS
OTHOCUTEIJIBHOM MOJIEKYJISIPHOM MacChl, MOJISIPHOMN

MacCCbl, KOJHMYECTBAa BCUICCTBA, MACCLI MOJICKYJIbI,
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dbopmynupoBath (HUIMUECKUH CMBICT TOCTOSHHOM
ABorazgpo. OmnwuceiBaTh  METOABI  OINpPEIACICHUS
pa3sMepoB MOJIEKYJI, CKOPOCTU MOJIEKyJ. OLEeHUBaTh
pasmep Mosekylsbl. OObSICHATH OCHOBHBIE CBOMCTBa
arperaTtHblX COCTOSHMM Bemectsa Ha ocHoBe MKT.
Co3naBaTh  KOMIIBIOTEPHBIE  MOJIEIM  TEIJIOBOTO
JBIOKCHUSI, OpPOYHOBCKOTO  JBUKCHUS, SBJICHUS
mud¢y3un B TBEPIBIX, XKUAKUX M Ta3000pa3HbIX
tenax, onbita Ileppena. OmnuceiBaTh  MOJETb
«MACANbHBIM  Tra3», ONpeAeHsATh T[PaHULbBl €€
NpUMEHUMOCTH. COCTaBISATh OCHOBHOE YpaBHEHHUE
MKT wupaeanbHOro raza B KOHKPETHOM CHUTYaIlUH.
Onpenensite, UCHOJIB3YSl COCTABIECHHOE YpaBHEHUE,
HEU3BECTHbIE BeEIMYMHBL. (COCTaBIATH YpaBHEHHUE,
CBSI3BIBAIOIIEE JTABJICHUE UCAJIBHOIO ra3a co CpeIHEN
KUHETUYECKOW DHEPruerd MOJIEKYJ, B KOHKPETHOU
cutyauuu. Omnpenensarb, HUCHOJb3YS COCTABICHHOE
YPaBHEHHUE, HEU3BECTHbIC BEIWYUHBL. ONHCHIBATH
crocoObl  u3MepeHusi Temmeparypbl. (CpaBHUBATH
mkanel  KemsBuna w Ilenscusa.  CocTaBisiTh
YpaBHEHUE, CBSI3BIBAIOLIEE a0COIOTHYIO
TEMIEpPATypy  HMACAaJbHOIO Trasa CO  CpeaHeu
KUHETUYECKOW JHEPruel MOJIEKYJ, B KOHKPETHOMU
cutyauuu. Omnpenensartb, HUCHOJb3YS COCTABICHHOE
YpaBHEHHE, HEU3BECTHbIE BeIUYMHBL. (COCTaBIAThH
YPaBHEHHUE, CBS3bIBAIOIIEE JABIICHUE UJICAIBHOTO ras3a
C aOCOJIOTHOW TeMmImeparypod, B KOHKPETHOM
cutyauuu. Omnpenensarb, HUCHOJb3YS COCTABICHHOE
YPaBHEHHUE, HEU3BECTHBIC BEIWYUHBL. M3MepsaTh
TEMIIEpATypy JKHUJAKOCTH, Ta3a IKUJIKOCTHBIMH U
uudpoBEIMU  TepMOMeTpamH. Paborate B mape,
IPyNne Npu BBIOJHCHUU NPAKTUYECKUX 3aJIaHUM.
HaxoguTte B  JONOJHUTENBHOM  JUTEpaType U
NuTepHere cBeAeHUs 1O  HUCTOPUM  Pa3BUTHSA
ATOMHUCTHUYECKON TEOPUHU CTPOCHUS BENIECTBA

12.

YpaBHeHus
cocTosiHus raza (4

q)

CocTaBisATh ypaBHEHUE COCTOSHHS HJI€AJIBHOTO
raza u YypaBHeHue MenneneeBa—Kianelpona B
KOHKPETHOM CHUTyalMM. BBIYUCIATH, MCHOJIBb3Ys
COCTAaBJICHHOE YpPaBHEHUE, HEU3BECTHHIC BEIUYUHBI.
PacniosHaBaTb ¥ ONMCHIBATH  M30IPOLIECCHI B
uaeanpHoM Trasze. IIporHo3upoBaTh 0COOEHHOCTH
IIPOTEKAHMWS M30IPOLECCOB B HICAIBHOM Tra3e Ha
OCHOBE YPAaBHEHMI COCTOSIHUS MJEAIBHOTO Ta3a H
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MenneneeBa—Kitaneiipona. OOO0CHOBBIBATH U
OTCTaWBaTh CBOM NpeanosioxeHus. PopMmyaupoBarh
ra3oBble 3aKOHbl M ONPENENATh TPaHULBl UX
npuMeHUMOCTH. COCTaBiATh ypaBHEHUSA [UI UX
ONMCaHWA. BBIYUCIATH, HCHOJB3YS COCTABICHHOE
YPaBHEHME, HEU3BECTHBIC BEIMYUHBL. [IpeacraBiars B
BUJAE TpadUKOB  M30XOpHBIM, M300apHBIlI U
M30TepMUYECKUi  mpoueccel.  Ompenensite 1O
rpadukaM XxapakTep mpolecca M MaKpomapaMeTpbl
ujeaNbHOro rasa. lMccienoBars JKCIEpPUMEHTAIBHO
3aBUCUMOCTH  MEXJAYy  MakKpollapaMeTpamMu  IIpu
u3omponeccax B rase. M3mepsars naBieHue BO3Ayxa
MaHOMETpaMH M LHUQPPOBBIMHU JaTYMKAMH JIABJICHUS

raza, TeMmmeparypy rasa —  JKUJIKOCTHBIMHU
TEpMOMETpaMH ¥ HHUQPPOBBIMU TEMIIEPATyPHBIMU
JaTYMKaMu, 00BEM raza — C MOMOIIbIO CHIIb(OHA.

PaGotatr B mape, Tpynmne TpH  BBINOJHEHUU
MPAaKTUYECKUX 3afaHuil. HaxomuTe B nuTeparype u
WutepHere wuH(pOpMaIMIO MO 3aJlaHHOM  TEMeE.
['0TOBUTH MpE3EeHTALIMU U COOOIICHUS N0 U3YYCHHBIM
TeMaM  (BO3MOKHbIE TEMbl  IPEACTABJICHBI B
yueOHuke). [I[puMeHsITh MO/IeNb UIEAIBHOTO Ta3a JJis
OMMCAHUS MOBEJACHUS PEaIbHbBIX Ta30B.

13.

Bzaumurie
MPEBpAILCHUS
JKUIIKOCTH M Trasa

(1 1)

JlaBath  omnpenerieHUE  TOHSTHN:  HUCIAPEHHUE,
KOHJEHCALUs, KUIEHUE, JUHAMUYECKOE PaBHOBECHE,
HACBILICHHBIM 1ap, HEHACHILICHHBIN Nap, KpUTUYECKAs
TeMIlepaTypa, TeMIlepaTypa KHUIIeHUs, aOCOIOTHas
BJIAJKHOCTh  BO3JyXa, IMAaplHUajJbHOE  JaBJICHUE,
OTHOCUTEIIbHASA BIIAXXHOCTh BO3/lyXa, TOYKa POCHL.
Pacno3naBars, BOCIIPOU3BOJIUTb, HaOII0AaTh
ABJICHMS:  WCHApEHUE, KOHJCHCAlWs, KHUIECHUE.
OnuceIBaTh CBOMCTBA HACKIIEHHOTO Napa. Co3aaBaTh
KOMITBIOTEPHBIE MOJEIN TUHAMUYECKOTO PABHOBECHSI.
N3mepsATb  BI@XHOCTH  BO3AyXa C  IOMOIIBIO
TUrpoMETpa U ncuxpomerpa. OnuceiBaTh YCTPOUCTBO
TUTPOMETPA 151 MICUXPOMETpA. Onpenensite
OTHOCUTEIIBHYIO BJIAXHOCTb 110 MCUXPOMETPUUYECKOMN
tabnume. Omnpenensat a0CONMIOTHYI  BJIAKHOCTH
BO31yXa, IMAapLUHAIbHOE NABJICHHUE, OTHOCH TEIbHYIO
BJIAJKHOCTh BO31yXd, TOYKY POCBl B KOHKPETHBIX
cutyauusax. Haxomurs B nureparype u HHrtepnere
nH(OpMAIUIO, TOTOBUTH MPE3CHTAIUA U COOOIICHUS
O BJIUSHHMM BJAXHOCTM BO3AyXa Ha NPOILECCHI
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KHU3HCACATCIbHOCTH YCIIOBCKaA

14.

Kunxoctu (1 1)

[lepeuncasaTs CBONCTBA )KUJIKOCTH U OOBACHATD UX
C ITOMOIIIBKO MOJIEIN CTPOCHMS KUIKOCTH, CO3IaHHOM
Ha ocHoBe MKT. /laBaTh onpeneneHue MOHITUN: CUa
MTOBEPXHOCTHOTO HaTSKEHUS, K03 HULIUEHT
MTOBEPXHOCTHOTO HATSDKEHUS, MTOBEPXHOCTHAs
sHeprud. Pacno3sHaBath U BOCIIPOU3BOAUTH IPUMEPHI
NpOSIBIICHHUS] ~ J€MCTBHUS  CHUJIBI  MTOBEPXHOCTHOIO
HaTskeHus. OmnpenensTe CHIy OBEPXHOCTHOTO
HATSDKEHUS, KO3 PUITUEHT IIOBEPXHOCTHOTO
HATSDKEHUS, IOBEPXHOCTHYIO JHEPTUIO >KMIKOCTH B
KOHKPETHBIX CUTyalusx. PaznuyaTe cmMaumMBaromue u
HE  CMA4MBAaIKOIIME  IOBEPXHOCTb  JKHUJKOCTH.
OOBSACHATP MNPUYMHY JBWKEHHUS IKUAKOCTU IIO
KallWUIApHBIM ~ TpyOkaM. PaccuuThiBaTh  BBICOTY
HNOJHATUS (OMyCKaHUs) KHUJIKOCTH MO Kanwusipy.
Haxonute B nuteparype u MHTepHeTe nHpopMaluio,
TOTOBUTH MPE3EHTALMU U COOOIIECHUS O MPOSIBICHUU
JIEHUCTBUS CHJIbI TOBEPXHOCTHOTO HATSDKEHHS B dKUBOU
Y HEKUBOU MPUPOJIEe, HA TPOU3BOJICTBE

15.

Teépapie Tema (1

4)

JlaBaTth ompeneneHue MOHATUI: KPUCTAJUIMYECKOE
Teno, amopdHoe Teno, aHuzorpomnus. HaswiBaTh
CXOJCTBA U pa3inyusi TBEPABIX Tel, aMOP(HBIX Tell,
KUIKAX  KpuctaiuioB.  llepeuuncnsars  cBOMCTBa
TBEPABIX TNl U OOBSCHATH HUX C MOMOILUBIO MOJEIH
cTpoeHust. JleMoHCTpUpoBaTh OCOOEHHOCTH CTPOEHUS
KPUCTAIUIMYECKUX U aMOpHBIX TBEPABIX  Tell,
UCHONB3Yys  OOBEMHBIE  MOJETU  KPHUCTAJUIOB.
[IpuBOINUTH MTPUMEPHI MPOLECCOB, MOATBEPKAAIOIINX
CXOJICTBO M Pa3JINUhs CBOMCTB KPHUCTAJUIMYECKUX H
amop(ubIx TBEPABIX Ten. Haxomuts B MHTEpHETE M
JIOTIOJIHUTENBHON JIUTEPATYpPE CBEIEHUS O CBOMCTBAX
U TPUMEHEHUU KPUCTAUIMYECKHX U aMOP(HBIX
MaTepuanoB. ['OTOBUTH MpE3eHTAlUU U COOOLICHUS
0  U3YYEHHBIM  TeMaM  (BO3MOXKHBIE  TEMBbI
MIPE/ICTABIICHBI B yUeOHUKE)

16.

OCHOBBI
TepMoauHaAMUKH (7

q)

JlaBaThb OIIpEEIICHUE MTOHATHUM:
TEPMOJAMHAMMUYECKAsE  CHCTEMA,  HW30JMPOBAHHAA
TEPMOIMHAMUYECKAS cHUcTeEMA, PaBHOBECHOE
COCTOSIHHE, TEPMOJUHAMUYECKUI IPOIIECC,
BHYTPEHHSASI  DHEprus, BHYTPEHHSASI  DHEPTHUs
UJEaJBbHOIO0 Ta- 33, TEIUNIOEMKOCTb, KOJUYECTBO
TEIUIOTHI, YJEJbHasl TEIUIOTa IUIABJICHUA, YJIEJIbHAs
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TEIJIOTa  MapooOpa3oBaHusA, yleldbHas  TEIUIoTa
CropaHusi TOIUIMBa, paboTa B TEPMOJHWHAMUKE,
aauabaTHBIl  Tpolecc,  OoOpaTUMBI  mpolecc,
HeoOpaTUMBI Tpoliecc, HarpeBaTelb, XOJIOAWIbHUK,
pabouee Teino, TeroBou npuratens, KIIJ[ TermmoBoro
npurarens.  Pacno3HaBaTh — TEPMOJMHAMHYECKYIO
CUCTEMY, XapaKTepHU30BaTh €€ COCTOSIHUE U MPOIECCHI
u3MeHeHus:  cocrosiuus.  [IpuBoauth  mpuUMeEphI
TEPMOJMHAMHYECKUX CHCTEM W3 Kypca OHWOJIOTHH,
XapakTepu3oBaTh WX,  OINUCHIBAaTh  U3MEHEHUS
cocrossHui.  OnucChIBaTH  CMOCOOBI  M3MEHEHMS
COCTOSIHUS TEPMOJIMHAMUYECKOW CHUCTEMBI MYTEM
COBEpIIICHUS  MEXaHWYECKOW paboThl U  TIpH
temtonepenaye. CocTaBisITh ypaBHEHHE TEILJIOBOTO
OalaHca B KOHKPETHOW CHUTyallud. BbIUUCIATS,
UCIIOJIb3Yysd COCTABJIECHHOE YpPAaBHEHHE, HEU3BECTHBHIE
BenuuuHbBL.  Pacmo3naBath  (ha3oBble  MEPEXOJb
MIEPBOIrO POJia U COCTABIATh YpaBHEHUS ISl (Pa30BBIX
Mepexo/ioB. BBIYUCIATh, HCMONB3YSI COCTaBJICHHbBIC
YpaBHEHUS, HEU3BECTHBbIC BeIWYUHBI. OnpenensiTh
3HAYCHUS! BHYTPEHHEH DSHEPruuM UJCaIbHOTO Tasa,
W3MEHECHHE BHYTPEHHEH SHEpPruu HACaIbHOTO Trasa,
paboThl MACANTBHOTO rasza, padoThl HaJ HJCaTbHBIM
ra3oM, KOJMYECTBA TEIUIOTBI B  KOHKPETHBIX
CUTYyalHUsIX. Omnpenenatb  3HadeHUE  pabOTHI
UJICATbHOTO Ta3a 1Mo rpaduKy 3aBUCUMOCTH JaBICHUS
or o0béma mpu u300apHOM mporecce. Onucvigams
2eoMempudecKull CMblcll pabomuvl U paccUUmuvléams
eé 3HaueHue no 2paguxky 3a8UCUMOCMU OABTIeHUs.
uoeanbHo2o e2asza om 00véma. DopmMyIUpOBaATH
MEpPBBI  3aKOH  TepMOAUHAMUKU.  COCTaBIAThH
ypaBHEHHE, OMUCHIBAIOIIEE nepBbIN 3aKOH
TEPMOJMHAMHUKHA, B KOHKPETHBIX CUTyalUMsIX s
M30MPOIIECCOB B  MACATBHOM Ta3ze. BbIUHUCIATS,
HCIIOJIB3Ysl COCTAaBJICHHOE YpaBHEHHE, HEU3BECTHHIC
BeNMYMHBL. Pa3znuuaTh oOpaTtuMble M HEOOpATUMBbIE
MPOIIECCHI. [TonTBEepx)aTh npuMepaMu
HEOOpPaTUMOCTh TETIOBBIX MPOIIECCOB.
Dopmynuposams  8MOpol 3aKOH MEPMOOUHAMUKU,
HA3bI8AMb 2PAHUYbL €20 NPUMEHUMOCIU, OOBACHAMb
eco  cmamucmuyeckut — xapakmep. 1IpuBoAUTH
NpUMEpPbl  TEIJIOBBIX  JBUTATENE€H, BBIAEHATH B
MpUMepax OCHOBHBIC YACTH JBUTaTElCH, ONUCHIBAThH
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NpUHIUI  JaeicTBUsA. Beruucnars 3Hauenus KII/]
TEIUIOBOTO JIBUTATENII B KOHKPETHBIX CHUTYaIUsX.
Onpeoenamo 3nauenus KIIJ] mennosozco osueamens,
pabomarowezo no yuxkiy KapHno, 6 KOHKpemHbIX
cumyayusx. I'omosums npezenmayuu u coooOweHus
N0 U3VUEHHbIM  meMam  (803MOJCHble  meMbl
npedcmasiieHuvl 8 yueOHuKe).

OcHOBBI 3eKTpoAuHAMHUKY (16 1)

17.

OnektpocTaTtuka (6

4)

JlaBaTh oOIpeneneHne TMOHATHM: SIIEKTPUYECKUAMN
3apsifl, DJEMEHTapHBIA  BJIEKTPUYECKUN  3aps,
TOYCYHBIM  DJIEKTPUUYCCKUN  3apsii, CBOOOJHBIN
DJICKTPUYECKUWA  3apsill,  DJIEKTPUUECKOE  IIOJIE,
HANPSOKEHHOCTh  DJIEKTPUYECKOTO  MOJIsl,  JIMHUHU
HANPSHKEHHOCTH AJIEKTPUUYECKOTO II0JIA, OJHOPOIHOE
BJICKTPUYECKOE TOJIE, MOTCHIHAT JJICKTPUYECKOTO
oI, Pa3HOCTH MOTCHIIAJIOB, SHEprus
AIEKTPUYECKOTO oJIs, SKBUIIOTECHIIMAJILHAS
MTOBEPXHOCTB, AJIEKTPOCTaTUYECKAs WHIYKIUS,
MOJISIpU3alMs  JUBJIEKTPUKOB, TURJICKTPUYECKas
MPOHUIIAEMOCTb BEIIECTBA, 3JIEKTPOEMKOCTD,
KoHAeHcaTtop. Pacmo3nHaBaTh, BOCHPOU3BOAUTH U
HaOJII0/1aTh Pa3JIMYHBIC CIOCOOBI AJICKTPU3AIMU TEll.
OOBSCHSTH SBJIICHHE JICKTPU3AIIMN Ha OCHOBE 3HAHUM
0 CTPOCHUHU BEIIECTBA. OnuceIBaTh 51
BOCITPOM3BOJUTh B3aWMOIECHUCTBUE 3apsSKCHHBIX TEN
OnuceiBaTh NPUHIMIT  JIEUCTBUS  BJIEKTPOMETpA.
DopMyJIMPOBATH 3aKOH COXPAHECHUS IJIEKTPUUECKOTO
3apsifa, YCJIOBHUS €ro MpUMEHHUMOCTH. COCTaBISAThH
YpPaBHEHHE,  BBIPAXKAIONIEE 3aKOH  COXPaHECHUSA
AJEKTPUYECKOTO 3apsija, B KOHKPETHBIX CUTYaIUSX.
Bpuncnsath, HCHONB3ysl COCTaBJICHHOE YpaBHEHUE,
HEU3BECTHbIC BeNUYMHBL. DOopMyIHpoBaTh 3aKOH
Kynona, ycinoBusi ero npumeHUMOCTH. COCTaBISTH
ypaBHEHHE, BbIpaxaromiee 3akoH Kynona, B
KOHKPETHBIX CUTyalMsX. DBplUMCIATH, WCNOJIB3YS
COCTaBJIEHHOE YpaBHEHUE, HEU3BECTHBIC BEIUYUHBL.
Beruucisate  3HaueHHWE ~— HaNpsSOKEHHOCTH — TOJIA
TOYEYHOTO JJECKTPUYECKOTO 3apsijia, OIPEACIATh
HAIpaBJICHUE BEKTOPAa HANPSHKEHHOCTH B KOHKPETHOU
curyauuu. @opmyIMpoBaTh NMPUHIUII CYIIEPIIO3ULINU
AJEKTpUYECKUX moJiel. Onpenenars HalpaBjieHUE U
3Ha4YEHUE PE3YIBTUPYIOLIEU HaNPsSKEHHOCTH
AJIEKTPUYECKOTO TMOJIsI CUCTEMbl TOUYEUYHBIX 3apsoB.
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Ilepeuucnames  ceolicmeéa JUHUL HANPAACEHHOCU
anekmpuieckoeo noss. M300paxarh 3JIEKTPUUIECKOE
mojie C TOMOIIBI0  JIUHUN  HANpsOKEHHOCTH.
Pacnio3naBaTh W M300paXkaTh JTUHUH HANPSHKEHHOCTH
TIOJISI TOYSHHOTO 3apsiia, CHCTEMbI TOUCUHBIX 3apsIOB,
3apsDKEHHOM  TUIOCKOCTH,  JIBYX  (HECKOJbKUX)
napajuleNbHBIX  IJIOCKOCTEH,  wapa, cghepul,
yurumopa,  OJHOPOAHOTO W HEOJHOPOJHOTO
MEKTpUUECKUX ToJjied. OmnpeaensaTh 10 JHHHUIM
HaMpsHKEHHOCTH  AJIGKTPUYECKOTO  TOJISI  3HAKU |
XapakTep pachnpeneneHus 3apsaoB.  Onucwieamos
nogeoenue - NPOBOOHUKOE U  OUINEKMPUKOB 8
INEKMPOCMAMULECKOM NOAe HA OCHOBE 3HAHUU O

cmpoeHuu gewecmaa. Pacnoznasamo u
B0CNPOU3BOOUMb  AGNEHUS  IJIEKMPOCMAMUYLECKOU
UHOYKYUU u noaapuzayuu OUINEKMPUKOB.

Teopemuqec;cu npedc;ca%zeamb HA OCHOBAHUU 3HAHUU
0O CcmpoeHuu eeujecmea noseoenue l’lpOGO()HuKO@ u

dusvzekmpukoe 6 IJIEKNPUHECKOM noiJie.
Obocnosvieamsb U omcmausams 8010 MOYKYy 3DEHUAL.
Cocmaenamo paseHcmeq, cesAsblearouiue
HCll’lpﬂJfCéHHOCl’l’lb dJeKmpuiecKkoco noJia 6

oudsiekmpuke ¢ HANPANCEHHOCMbIO  BHEUlHe20
9NeKmpuueckoeo  nojfa.  Beluuciame,  ucnonv3ys
cocmaeiieHHoe YpasHeHue, Heu38eCmuble GeNUUUHDL.
Onucvleamo NPUHYUN Oeticmasus
9NeKMpPOCMAMUYecKol 3awumat. Onpenensith
MOTEHIIUANI AJIEKTPOCTATHYCCKOTO II0JIsI B JaHHOMN
TOYKE TIOJISI OJHOTO MW HECKOJbKHUX TOYCYHBIX
ANEKTPUUECKUX 3aPSI0B, HOMEHYUANbHYIO SHEPIUID
NEKMPUUECK020 3apsaoa U CUCMEMbL INeKMPULECKUX
3aps1008, Pa3HOCTh MTOTEHITUAIOB, pabory
ANEKTPOCTATUYECKOTO  TIOJISA,  HAmNpsOKeHHWEe B
KOHKPETHBIX CUTYaITUsX.

18.

3aKOHbI
MOCTOSTHHOTO TOKa

(649)

JlaBath oOrnpeneneHue TOHATHM: DIIEKTPUYECKUAMN
TOK, CWJAa TOKAa, BOJIbT-aMIIEpHAs XapaKTEPUCTHKA,
AJIEKTPUYECKOE COIMPOTUBIICHUE, CTOPOHHUE CHIIBI,
ANEKTPOABMKYyIasd cuia. llepeuncisite  ycioBus
CYIIECTBOBAaHMS AJIEKTPUUYECKOTO TOKa. Pacro3HaBaTh
W BOCIHPOU3BOJUTH SIBJICHUE JJIEKTPUUECKOTO TOKA,
JICUCTBUSI  DJICKTPUYECKOTO TOKAa B IMPOBOJHHKE.
OOBACHITH MEXAHU3M SIBJIEHUI HA OCHOBAHUU 3HAHUU
o crpoeHun BeniectBa. Cozdasamb KOMNbIOMEPHbLE
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mooenu  anekmpuueckozo  moka. llomb3oBaThes
aMIIEpMETPOM, BOJIBTMETPOM, OMMETPOM: YUUTHIBATH
OCOOEHHOCTH H3MEPEHHS] KOHKPETHBIM MPUOOPOM H
MpaBWJIa MOJKIIOYEHUSI B DJIEKTPUUYECKYIO IEMb.
HccnenoBarh SKCEPUMEHTAIBHO 3aBUCUMOCTh CHJIBI
TOKa B TPOBOJHHMKE OT HampsKEHUS U OT
COmpoTUBJICHUST TpoBogHUKAa. CTpouTh Trpaduk
BOJIbT-aMIIEPHOM XapakTepucTtuku. dopMynupoBaTh
3akoH Oma [y ydacTKa UENu, YCIOBHUS €ro
MPUMEHUMOCTH. CocrtaBisTh ypaBHEHHE,
onuceiBaroliee 3akoH OMa g yyacTKa LENH, B
KOHKPETHBIX CHUTYyalUsX. BbIUKCIATH, HCHOJIb3YS
COCTAaBJICHHOE YpPAaBHEHHE, HEU3BECTHBIE 3HAYCHHUS
Benu4uH. PaccuuThiBaTh o0O0IIEe COMPOTUBIICHUE
y4acTKa  [end  [pU  [OCIAEAOBATEIBHOM U
MapajuieIbHOM COEAUHEHUSX IPOBOJHUKOB, npuU
CMEWAHHOM COeOUHeHUU NPOBOOHUKOS. BBIMOIHATH
pacy€Thl CHUJI TOKOB U HAIPSKCHUN B Pa3IUYHBIX (8
MOM HUCle 6 CIONCHbIX) DIEKTPUUECKUX LEeMsX.
dopMynUpoBaTh U HCMOJB30BaTh 3akoH Jlxoyms—
Jlenna.  Omnpexpensitb  pabOTy W MOIIHOCTH
AIEKTPUYECKOTO  TOKAa,  KOJUYECTBO  TEIUIOTHI,
BBIJICTSIIONICICST B TMPOBOJAHUKE C TOKOM, TIpU
3aaHHbIX mapameTrpax. @opmynupoBaTh 3akoH Oma
JUIs. TIOJIHOWM 1€MW, YCIOBUS €ro INPUMEHUMOCTH.
CocraBnsaTe ypaBHEHHE, BbIpaxkaromiee 3akoH Owma
JUI.  TIOJMHOM 1IeNMU, B KOHKPETHBIX CHUTYyalHUsX.
PaccunTthiBaTh, UCMONIB3YysI COCTABIEHHOE YPaBHEHUE,
HEU3BECTHBIE  BEIWMYMHBI.  M3MepsaTe  3HaueHue
ANEKTPOABUKYIIEH CHUJIbI, HAIPSIKEHUE M CUJIYy TOKa
Ha Yy4YyacTKe IeMd C TIOMOIIbI0  BOJBTMETPA,
amriepMeTpa U MUQGPOBBIX JATYMKOB HAMPSIKCHUS U
cuinel  Toka. CoOmromath  mpaBuiia  TEXHUKH
0e30macHOCTH Tpu paboTe C HCTOYHUKAMHU TOKa.
PaGorare B mape, Tpylne TMpU  BBIIOJHECHUU
MPAKTUYECKUX 3anaHuii. HaxomuTte B nuTeparype u
HNurtepuere uHbOpMaIUIo 0 CBSI3U
AIEKTPOMArHUTHOTO B3aUMO/JICHCTBUS c
XUMUYECKUMU  PEAKIUSIMH H  OHOJIOTHUYECKUMU
mpoieccamM, 00 HCMONB30BAaHUU  DIECKTPUUCCKUX
SIBJICHUW >KUBBIMU OpraHU3MaMu M T. 1. ['OTOBUTH
MPE3EHTAllMd U COOOINEHUSI MO0 HM3YyYCHHBIM TeMaM
(BO3MOKHBIEC TEMBI MPEJICTABIICHBI B YYCOHUKE).
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Buvinoanamo OONOJHUMENbHbIE
ucciredosamenvbckue pabomvl no U3Y4eHHbIM MeMam
(603MOJICHbIE MeMbl NPeOCmaesieHbl 8 YueOHuKe u 8
pazdene «Cooleporcanue Kypca @QuU3UKUY OAHHOU
npocpammbt)

19.

DNeKTpUYECKHid
TOK B Pa3IUYHBIX
cpenax (4 u)

JlaBath ~ ompeneneHue  MOHSTHH:  HOCUTEIN
ANEKTPUUYECKOTO 3apsina, MPOBOJAUMOCTS,
CBEpXITPOBOAUMOCTh, COOCTBEHHAs] MPOBOJAUMOCTD,
puUMecHast MPOBOJAUMOCTD, ANEKTPOHHAS
MPOBOJIUMOCTh, JBIPOYHAs MPOBOAUMOCTb, p — N-
nepexoi, BaKyyM, TEPMOXJIEKTPOHHAs 3MUCCHS,
ANEKTPOJU3, Ta30BBIA  paspsl, pEeKOMOWHAIusA,
MOHU3aIu, CaMOCTOSITETIbHBII pa3psia,
HECAMOCTOSATENbHBIN pa3psij, miazMa. PacnoznaBaTte u
ONMCHIBATH SIBIICHUSI MPOXOKIACHUSA JIIEKTPUUYECKOTO
TOKa 4epe3 MPOBOJHUKH, MOJIYIMPOBOAHUKH, BaKyyM,
ANEKTPOJIUTHI, ra3bl. KauecTBEHHO XapaKTepu3OBaTh
ANIEKTPUUYECKUN TOK B CpEJe: Ha3blBaThb HOCUTEIU
3apsiioB, MEXaHW3M HUX O00pa3oBaHMs, XapakTep
JIBIDKCHUST 3aps/IOB B DJIEKTPUUECKOM I0JI€ U B €T0
OTCYTCTBUE, 3aBUCUMOCTh CUJIbI TOKA OT HaNPSIKEHUS,
3aBUCUMOCTh CHJIBI TOKa OT BHEIIHUX YCJIOBUH.
Teopemuuecku npeockazvléams HA OCHOBAHUU 3HAHULL
0 cmpoeHuu Gewecmea xapakmep  Hocumeneu
3aps0068 6  pasIUuHLIX  Ccpedax,  3a8UCUMOCHb
CONpomuGenuss NnpoBOOHUKOS, NOJYNPOBOOHUKOE U
anekmpoaumos om  memnepamypwl. lIpugooums
npumepsvl GuU3UYeCKUx IKCHEPUMEHMOB, AGNAIOUUXCS

Kpumepusmu UCTMUHHOCMU meopemudecKux
npeockazanuti. O60CHOBbI8AMb U OMCMAUBAMb CEOU
NPeOnoN0IHCEHUSL. [lepeuncnsrsb OCHOBHBIE

MOJIOKEHHUSI TEOPUU  DIJIEKTPOHHOW ITPOBOAUMOCTH
METAJJIOB. BBIYMCHATE 3HAYEHHS] CPEIHEU CKOPOCTH
YHOPSIAOYEHHOTO JIBUKEHHUS DJIEKTPOHOB B METAILIE
MOJT AEUCTBUEM DJICKTPUYECKOTO I0JII B KOHKPETHOU
CUTYyaL1U. Onpenensite CONPOTHUBIICHUE
METAJIINYECKOTO IIPOBOAHUKA pu JTAHHOU
TeMIEpaType. IKCHePUMEHMANTbHO — UCCAe008aMb
306UCUMOCMb  CONPOMUGNCHUS — MEemAalluyecKux
npoGoOHUKO08  om  memnepamypwl.  IIpusooums
npumepbol C6epXNPOBOOHUKOE, NpUMeHeHUs
CBEPXNPOBOOUMOCU. Ymounameo 2panuybl
npumenumocmu  3akoma  Oma 6  c843Uu ¢
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cyuyecmeosanuem A6NEHUA CG@pXI’lpOBOOMMOCI’nM.
Hepe‘{I/ICJ'ISITB OCHOBHBIC ITOJIOXKCHUA TCOPHUHN
SHCKTPOHHO-I[BIPO‘IHOPJI IMpOBOANMOCTH
IMOJIYIIPOBOIHHUKOB. HpI/IBOI[I/ITB NpUMCpPLBl  4YUCTBIX
MMOJYIIPOBOAHUKOB, IOJYIIPOBOAHHUKOB C JOHOPHBIMH
N aKOCIITOPHBIMU IIPUMCCAMMU. 3KcnepumeumaﬂbH0

uccnedo8amo 3a68UCUMOCIb CONPOMUBIEHU
NOJIYNPOBOOHUKOB om memnepamypbl u
0CBEUEHHOCU.

Obvsachamb  meopuro  npogooumocmu  p—N-
nepexooa. Ilepeuuciamos ochoeuvie ceoticmea p—N-
nepexooa. Ilpumensms meopuio NPoBOOUMOCIU K
onucawuilo - pabomel  0uo0a U  MPAH3UCMOPA.
[TpuBoaUTH IpUMEPHI MCITIOJIb30BAHUS
MOJIYIIPOBOJHUKOBBIX ~ TipubopoB.  Ilepeuncnste
YCIIOBUSI CYIIECTBOBAHUSI JJIGKTPUUECKOTO TOKa B
BakyyMe. [IpuMeHsTh 3HaHUS O CTPOCHUM BEIIECTBA
JUTSI OTIMCAHUS SIBIICHUST TEPMOIJIEKTPOHHOW dMHUCCHH.
OnuceIBaTh MPUHIUIT JTCUCTBUS BAaKyyMHOTO AHO/IA,
ANEKTPOHHO-IY4eBOM TpyOku. IIpuBOaUTE mpUMEpPHI
UCIIOJIb30BAaHUsI BaKyyMHBIX HpHOOpOB. OOBICHATH
MEXaHuU3M 00pa3oBaHMs CBOOOJHBIX 3aps/ioB B
pacTBopax M paciiaBax 3JEKTPOJIUTOB. Onucvieamv
3Q6UCUMOCMb  CONPOMUBIEHUS  DJIeKMPOJIUMOE  Om
memnepamypul. Teopemuuecku Ha OCHOBAHUU 3HAHULL
0 CmpoeHuU gewecmea npedcKazvbleams Xo0 npoyecca
NEeKMPONU3A. Ilpusooumy npumepbl u
80CNPOU3BOOUMD Qusuueckue  IKCHEpUMEHMb,
noomeepoicoaoujue  8vloejieHue Ha  NeKmpooax
gewecmea npu NPOXoHCOeHUY deKMpuiecKko20 moka
yepes INEKMPOIUM. Ymounuamo 2paHuybl
npumenumocmu  3akoha  Oma 01 onucanus
NPOXOMHCOEHUsL  DNIeKMPUYECKo20  MOoKa  depe3
anekmpoaumsl. IIpUMEHATh 3HAHUS O CTPOCHUU
BEIIIECTBA JIJIS ONMCAHMS SIBJICHHS DJICKTPOJIH3a.

Cocmasnsams  ypagHeHue, ONUCHIBAOWee 3AKOH
anekmpoausa Papaoes, 01 KOHKPEMHbIX CUMYAYULL.
Buiyucnamos, ucnonv3ys cocmagnienHoe ypaeHeHue,
Heuzgecmmuvle  3HayeHus  @eauyuH.  IIpuBOAUTH
MpUMEPHl UCTOJIb30BaHUS dJekTponn3a. OObICHATH
MEXaHU3M 00pa3oBaHMs CBOOOIHBIX 3aps0B B ra3ax.
[IpumeHsATh 3HaHUST O CTPOEHUW BEIIECTBA IS
OTIMCAHUS SIBJICHH CaMOCTOSATEILHOTO u
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HCCaMOCTOATCIBHOI'O pa3pAa0B. PaCHOSHaBaTL,
IIPpUBOAUTD IIPUMCPHI, MNCPCUHUCIIATD YCJ10BuA
BO3HHMKHOBCHUI CaMOCTOATCIILHOT'O )41

HECAMOCTOSITEJIBHOTO Ta30BbIX Pa3psioB, Pa3IUYHBIX
TUMOB Ta30BbIX pa3psgoB. [lpuBoauTH npuUMEpPHI
UCIIOJIb30BAaHUSI TAa30BBIX pa3psioB. [lepeuucnsimo
OCHOBHblE C8OUCMEA U 001aCMU NPUMEHEHUs. NIA3Mbl.
Pabomamv 6 nape, epynne npu evinonHeHuu
UCCIe008amMeNbCKUX padbom, npu  ocyuecmeieHuu
meopemudecKux npeoCcKa3anui.

Haxomute B juteparype u  WHrepHete
uHdopmauio 1o 3anaHHod Teme. IlepepabaThiBaTh,
aHAIM3UPOBaTh M TMPEACTABIATH HMHPOPMALUIO B
COOTBETCTBHHU C MIOCTABJIECHHBIMU 3a7a4amMu. [ OTOBUTH
MPE3EHTAllMd U COOOIECHUS IO HM3YyYCHHBIM TeMaM
(BO3MOXKHBIE TEMBI MPEJICTABICHBI B YUCOHHKE)

38




MyHuImmansHoe 010 PKeTHOE 00IIe00pa30BaTEIbHOE YIPEIKICHUE —
cpennsis obnieoopazoBarenbHas mkoaa Ne 5 ropona Mckutuma HoBocubupckoit oomactu

Conep:xanune npeamera. @usuka. 11 kiace

JJIeKTPOAMHAMMKA

MarautHoe T10one. BekTop MHAYKIMM MAarHuTHOro moiis. JleWcrsue
MAarHMTHOTO MOJISl HA MPOBOJHUK C TOKOM U JBHKYLIYIOCS 3apsKEHHYIO YacCTHUILY.
Cuna Amnepa u cuiia Jlopenua. MarauTHble CBOMCTBA BEILIECTBA.

SIBreHne DNEKTPOMAarHUTHOM MHAYKIMU. MarautHeli 1noTok. [IpaBumio
Jlenna. 3akoH JJIGKTPOMArHUTHOM HWHAYKUHUHU. SIBJI€HHME CaMOWHIYKIIUU.
NHIyKTUBHOCTh. DIEKTPOMArHUTHOE MOJIE. DHepausi JNeKMpPOMASHUMHO20 NOJIAL.

KoJsie0anust 1 BOJIHBI

Mexannyeckue konebanus. ['apmonmueckue konebanusi. CBoOOAHEIE,
3aTyxarolniue, BBIHY)KJACHHBbIC KojeOanwms. [IpeBpameHuss dSHEpruum  mpu
Kosiebanusx. Pezonanc.

OnextpomaruutHbie KojeOanus. KonebOarenbHblii KOHTYp. [lepeMeHHbI
ANEKTPUUYECKUM TOK. Pe3onanc 6 anexkmpuyeckou yenu. Kopomkoe 3amvikanue.

Mexannueckue BoOJIHBL. [IpoposibHble M TonepedyHble BOJHBI. CKOpOCTh U
JUTMHA BOJIHBI. Mumepgepenyus u ougpaxyusn. Hepeus 80jHbl. 38YKOBble BOJIHbI.
DJIEKTpOMarHuTHbIe BOJIHBI. (CBOWMCTBA 3JIEKTPOMArHUTHBIX BOJIH. Jlnama3oHbl
AJIEKTPOMArHUTHBIX U3TyYCHUHN U UX MPAKTUUECKOE MPUMEHECHUE

Onruka

I'eomerprueckass ontuka. CKOpOCTh CBETA. 3aKOHBl OTPAXEHHUS U
npenomiieHus cBera. Popmylia TOHKOM JIMH3Bl. BOJIHOBBIE CBOWCTBA CBETA!
aucnepcusi, uHTephepeHuus, AMppakuus, NoIspU3anus.

OcHOBBI cIeNUAJIBLHONH TEOPUU OTHOCUTEIbHOCTH

[Toctynatel  TEOpUM  OTHOCUTENBHOCTM W  CIEICTBUSL U3  HHUX.
NHBapnaHTHOCTh MOIyJsl CKOPOCTH CBETa B Bakyyme. JHeprus mnokosi. CBs3b
MacCChl ¥ SHEPTUH CBOOOHON YaCTHIIHI.

KBanroBas ¢puszuka. @Pusuka aroMa 1 AaTOMHOI0 siApa

['unoreza M. Ilnanka. ®otosnekrpudeckuii 3¢dext. Onbitel CTONETOBA.
3akonsl doTodpdexra. VYpaBuenwe OitHmreiina. dDotoH. KopmyckynspHo-
BOTHOBOM ayanu3Mm. Coomuoutenue Heonpedenénnocmeli I elizenbepea.

[Inanerapnas monens aroma. O0BsICHEHUE JIMHENYATOr0 CIEKTpa BOAOPOa
Ha OCHOBE KBAHTOBBIX NOCTynaToB bopa.

CocTaB U CTpOCHUE ATOMHBIX SiFIEp. DHEPTUs CBSI3M aTOMHBIX sjep. Bumbl
PaIMOaKTUBHBIX MPEBPAIIEHUN aTOMHBIX s/Iep. 3aKOH paJMOaKTUBHOIO pacraja.
Anepusie peakuuu. llemnas peakuust nenenus suaep. [lpumenenue soepHou
SHep2UU.

DneMeHTapHble YacThllbl. DyHIaMEHTaIbHbIE B3AUMOICHCTBUS.

Crtpoenue Beesiennoi

ConHeuyHas cucTeMa: IUIAHEThl W Malyble Tena, cucrteMa 3emusi—JlyHa.
Crpoenne u sBomtonusa Comnma u 3BE3A. Knaccudukarnus 3BE3a. 3BE3ABI U
HMCTOYHUKM HX sHepruu. ['anaktuka. CoBpeMEHHbIE NPEACTABICHUS O CTPOEHUU U
3BOJIFOLIUH BceneHHou.
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Ilnanupyemblie pe3yabTaThl 00yyeHus pusuke B 11 kiacce

No
/o

Conepxanue
Marepuasa

XapakTepucTUKa OCHOBHBIX BHJOB  JESTEIBHOCTH
y4eHHUKa (Ha ypOBHE YUEOHBIX JEHCTBHIN)

OCHOBBI 2JIEKTPOIMHAMHU

Kku (mpojopkenue) (9 u)

1.

MarautHoe
noje (5 49)

JlaBaTh omnpenesieHrue MNOHSATHM: MAarHUTHOE MOJIE,
WHAYKIWAST MarHUTHOrO TIOJisA, BHUXPEBOE IIOJIE, Cuia
Awmmepa, cuna Jlopenma, ¢eppoMarHeTuk, JIOMEH,
temneparypa Kiwopu, MmacHumunas npoHuyaemocmo
eéewecmsa. JlaBaTb ompeneieHUE €IUHUIBI WHIYKIIUU
MarHuTHOro moJis. IlepedncinsaTh OCHOBHBIE CBOMCTBA
MarHuTHoro nmojis. KM300pakaTh MarHUTHBIC JUHUH
MOCTOSIHHOTO MarHuTa, MPSMOro IPOBOJHUKA C TOKOM,
KaTylku ¢ TokoMm. Habmomate B3ammopeiicTBHe
KaTyIIKA C TOKOM W MarHuTa, MarHUTHOW CTPEIIKU H
MIPOBOJIHMKA C TOKOM, JI€MCTBHE MAarHMTHOTO TMOJISI Ha
JBWKYIIYIOCS 3apsiKeHHYH0 4dactuiy. dDopmynnpoBaTh
3aKOH AMIIepa, Ha3bIBaTh FPAHUIIBI €TO MPUMEHUMOCTH.
Onpenenste HaIpaBJICHUE JIMHUN WHIYKIHAH
MarHdTHOTO TMOJsi C TOMOIIBIO TpaBuiaa OypaBUHKa,
HanpaBJICHHE BEKTOPOB CUJIbI AMmepa u cuibl JIopeHia
C MOMOUIBI0 MpaBWia JIEBOM pPyKU. [IpuMeHsTH 3aKOoH
Amnepa u GopMmyny s BbIYUCICHUs cuibl JlopeHIa
npu pemeHun 3anad. OOviacHAMb NPpUuHyun padomol
Yuxkiompona u macc-cnekmpoepaga. Ilepednucnarsb
TUIBI BEIIECTB IO MAarHUTHBIM CBOMCTBaM, Ha3bIBaTh
CBOMCTBa aMa-, mapa- u QpeppoMarHeTUKoB. M3mepsThb
CHWJIy B3aUMOJCUCTBUSA KaTylIKH C TOKOM W MAarHuTa.
Hccneoosamnw MACHUMHbIE ceoticmea mer,
U320MOBNEHHbIX U3 pa3HbIX mamepuanos. Paborath B
Mape MpHU BBITOJTHEHUM MPAKTUYECKUX 33/IaHUM, B Mape
W rpynmne npu pemeHun 3anad. OO0vsAcHAmMb NPUHYUn
oeticmeus NIeKMPOUIMEPUMETTLHBIX npubopos,
2pomKozosopumernss u nekmpoosucamens. Haxonuts B
muteparype u MHTepHere wuHbOpManuMio O BKIAC
Awmnepa, JlopeHna B U3ydeHHWE MAarHUTHOTO MOJS,
pycckoro  ¢usuka CroneroBa B HUCCJICIOBAHHE
MAarHUTHBIX CBOMCTB (heppOMarHeTUKOB, O MPUMEHCHHUH
3aKkOHa  AMmIiepa, IPAKTUYECKOM  MCIIOJb30BaHUH
JIEUCTBUSI MAaTHUTHOTO TIOJIS HA ABMXKYIIUNCS 3apsija, 00
YCKOPUTENSAX  JJIEMEHTapHbIX YacTUl, O BKJAJE
POCCUMCKUX  Y4YE€HBIX B  CO3JaHUE  YCKOpUTEJEH
AJIEMEHTAPHBIX YacTHll, B TOM 4ucie B O0beuHEHHOM
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MHCTUTYTE siAepHbIX uccaenaoanuii (OUAN) B r. [lyOne
u Ha ampoHom koimakgepe B IIEPHe; 00
UCIIOJIb30BaHUU (hEepPPOMArHETUKOB, O MarHUTHOM II0JI€
3emu. ['OTOBUTH TIpEe3E€HTAlMM U COOOIIECHUS TIO
W3YYCHHBIM TeMaM (BO3MOXKHBIC TEMBI MTPEICTABICHBI B
y4eOHHKE)

DNIEKTPOMAarHUT
Hasg  WHIYKIUS

(49)

JlaBaTh ONPEIECITICHUE MMOHSATHMH: SIBJICHUEC
ANEKTPOMArHUTHOM MHAYKIIMU, MAarHUTHBIN 1TOTOK, D /[C
WHIYKIUK, WHIYKTUBHOCTh, camouHaykiusa, I/C
CaMOMHIYKIIHH. Pacmio3nasars, BOCIIPOU3BOJIUT,
HaOJII0/1aTh SBJIGHUE DJICKTPOMArHUTHOW WHIYKIIHH,
MOKa3bIBaTh MPUYMHHO-CIICICTBEHHBIC CBS3U  IIpHU
HaOo/IeHnK siBJieHus. HaOmrojmaTe M aHANMM3UPOBATH
AKCIIEPUMEHTHI, JAEMOHCTpUpYIOIIHE MpaBuiao JleHma.

dopMynupoBaTh MIPaBUIIO JleHua, 3aKOH
AJIIEKTPOMArHUTHOW WHAYKIIMH, HA3bIBaTh T'PAHUIIBI €TI0
MPUMEHUMOCTH. Uccnenosathb SBJICHUE

AIIEKTPOMATrHUTHOW WHITYKITHH.

Ilepeuucnams ycnosusi, npu KOMOPbIX GO3HUKAEM
UHOYKYUOHHBILL MOK 8 3AMKHYMOM KOHmMYpe, Kamyuixe.
Onpedenamob ponb JHcele3H020 CepOeHHUKAa 8 Kamyuike.
H3o06pasicamev epaghuuecku enewinee u UHOYKYUOHHOE

Maz2HUmHwle nos. Onpeoensmo Hanpasietue
UHOYKYUOHHO20 MOKA 8 KOHKPEMHOU CUMYayul.
OOBSACHATH BO3HUKHOBEHUE BUXPEBOTO

AIEKTPUYECKOTO IO M JJICKTPOMAarHUTHOTO ITOJIS.
Onucwvisamo npoyecc 8o3nuxHosenuss I/[C unoykyuu 6
OBUINCYUYUXCSL NPOBOOHUKAX.

IIpeocmaensamo NPUHYUN Oeticmaus
9eKmpo2eHepamopa u INEKMPOOUHAMULECKO2O
muxpogona. PabotaTh B mape U TIpynmne npu
BBITIOJITHCHUHM TIPAKTUYCCKUX 3aJaHUi, TIJIaHUPOBATH
aKcriepuMeHT. [lepeducisiTh TpUMEpPHl HCIIOIb30BAHMSI
SIBJICHHSI DJIEKTPOMArHUTHOW WHIYKIWU. Pacro3HaBath,
BOCITPOM3BOJINTH, HAOJIOMATh SBJICHUE CAMOWHIYKIIUH,
MOKa3bIBaTh  MPUYMHHO-CJICACTBEHHBIC CBS3HW  TIPH
HaOmoneHnn  siBleHus.  DopMyaupoBaTh  3aKOH
CaMOWHIYKIINH, HAa3bIBATh TPAHUIIBI €TO0 IPUMEHUMOCTH.
[IpoBOoaNTE aHANOTHIO MEXJIYy CaMOMHAYKUHUEU U
HHEPTHOCTHIO. Onpenensath 3aBHCHMOCTh
WHIYKTUBHOCTH KaTYIIKM OT €€ JUIMHBI WU TUIONIA/IH
BUTKOB. Omnpenensth B  KOHKPETHOM  CHUTyallWH
3HaYeHMs: MarHutHoro noroka, J/C unaykumu, I3/]C
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uHOyKyuu 6  oguxcywuxcia  npogoonuxax, IJC
CaMOMHIYKIIHH, UHYKTUBHOCTD, SHEPTHUIO
AJIIEKTPOMArHUTHOrO moJisi. HaxomuTe B nuTeparype u
NurtepHere wuHbopManuio 00 HCTOPUU  OTKPBITHSA
SIBJICHHSI DJICKTPOMArHUTHOW WHAYKIIMH, O BKJIAaAC B
U3y4EHHE AITOTrO SIBJICHHS poccuiickoro ¢usmuka J. X.
Jlentia, o Gopb0e ¢ MPOSIBICHUSAMHU DJIEKTPOMArHUTHOM
WHIYKIIUA U €€ HWCIOJIb30BAaHWU B TMPOMBINIJICHHOCTH.
['OTOBUTH Mpe3eHTall U COOOIICHUS MO HU3YYCHHBIM
TeMaM (BO3MOKHbBIEC TEMbI ITPEACTABICHBI B YYCOHUKE)

Konebanus u BoHbI (16 1)

3.

Mexannueckue
Kosie6anus (3 1)

JlaBaTh  ompezelieHME — MOHATHM:  KoyeOaHUS,
Koje0aTeNbHas CHCTEMa, MEXaHUYeCKHe KoyieOaHus,
rapMOHMYECKHE KoyieOaHMs, CBOOOAHBIE KOJeOaHUs,
3aTyXarlue KoJieOaHusl, BbIHYXJCHHbIE KOJEOaHUs,
pE30HAaHC, CMENICHHWEe, aMIUINTynAa, TEpUoj, YacToTa,
coOcTBeHHast 4actoTa, ¢aza. HaspBaTh ycnoBus
BO3HMKHOBEHUs KosieOaHuid. IIpuBoauTh mnpuMepsl
KOJEOATENbHBIX  CHCTEM. OnwuceiBaTh  MOJAETHU
«IPY>KUHHBIA MasATHUK», «MAaTEMaTHYECKUI MasTHUK.
[lepeuncnsate BuUABI KOJEOATETBHOTO MABIKECHHUSA, HX
cBoiicTBa. Pacno3HaBarh, BOCIPOU3BOAUTH, HAOIIOAATH
rapMOHMYECKHE KoyieOaHMs, CBOOOAHBIE KOJeOaHMUs,
3aTyxawlue KojeOaHus, BBIHYXXJIEHHbIE KoJieOaHus,
pezoHanc.  llepeuncnarh  cnocoObl  MOTy4YEHHS
CBOOO/IHBIX U BBIHYICHHBIX MEXaHUYECKUX
koneOanuil. CocTaBisiTh ypaBHEHHE MEXaHUYECKHX
Kosie0aHul, 3amuchiBaTh ero pemeHue. OnpenensaTb 1o
YPaBHEHUIO KOJIEOATENFHOTO JIBMDKEHHUS TIapamMeTphl
koneOanuil. IlpencraBisTe rpaduueckun 3aBUCHMOCTD
CMEILEHUS, CKOPOCMU U YCKOpeHus OT BPEMEHH NpHu
KOJeOaHUsX  MaTeMaTHYeCKOTO0 W MPYXHUHHOTO
MasTHUKOB. OmnpenensTh Mo rpaduky XapakTepUCTUKU
KOJIEOaHUI: aMIUTUTYTy, IEPHO U YacTOTY.

Hzo6pasxcams epaguuecku 3a6uUcUMOCmy
AMAIUMYObL BbIHYHCOCHHBIX KOJLEOAHU OMm uYacmombl
svinyocOaouelt  cunvl. Auanuzuposamv  uMeHeHue
0aHHO20 epaghuKa npu UsMeHeHUU MpeHUsl 8 cucmeme.

BbruncnsaTe B KOHKPETHBIX CHUTyalUsX 3HAYCHHS
nepuosa KoseOaHui MaTEeMaTHYECKOTO WIn
NPYKHHHOTO MasTHUKA, YHEPTUN MasTHUKA. OOBACHATD
TIpEeBpAICHHS SHEPTUH npu KoJIe0aHusIX
MaTEeMaTHYECKOTO MasTHUKA U TPy3a Ha PYKHUHE.
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Hccnedosams  3asucumocms nepuooa KoiebaHuil
MAMeMamuyecko20 MAssmHUKa om e2o OIUHbL, MACCbl U
amnaumyosl Koaebanuui. HMcciedosamv 3a8ucumocmo
nepuooa Koaiebanutl 2py3a Ha npysicuHe om Maccol epy3a
U HCECMKOCU NPYIHCUHBL.

PabGoTath B mape u rpymme mpu peUICHUW 3aaad U
BBITIOJITHCHUH TPAKTUYCCKUX 3aJaHHK, HCCIICIOBAHUM,
MJIAHUPOBATh SKCTICPUMEHT. BecTH IHUCKyccHio Ha TeMy
«Ponp pe3zonanca B TexHuke U OwbITy». Haxoguth B
muteparype u  VHTepHere  mHpopMammio 00
UCTIOJIb30BaHUU MEXaHMUYECKHUX KojeOaHui B mpuOopax
re0JI0ropa3BeIKU, 9acax, KauelsixX, JPYTUxX YCTPOUCTBaX,
00 UCIOJIb30BAaHUU B TEXHUKE U MY3BbIKE PE30HAHCAa U O
060prOe ¢ HUM. ['OTOBUTH MPE3EHTAMU U COOOIIEHUS 110
M3YYEHHBIM TeMaM (BO3MOXKHBIE TEMbI MPEACTABICHBI B
yueOHuke). Pemats 3amauu. KoHTponupoBaTh pelieHue
3aJlay CaMUM U JAPYTUMH YUaIIUMUCS.

DIJIEKTPOMArHuT
HbIE KOJIEOaHMs

(69)

JlaBaTh ompeaeneHNEe TMOHATUN: SJEKTPOMArHUTHBIC
KoJeOaHus, KoyeOaTeabHbII  KOHTYpP, CBOOOJHBIE

AIIEKTPOMArHUTHHIE KoaeOaHusI, asmoxoneoanus,
asmoxonebamenbHas cucmema, BBIHYK/ICHHBIC
AIEKTPOMArHUTHBIC KOJIEOAHMS, TIePEMEHHBIH
AICKTPUYECKUH  TOK, aKTUBHOE  COIPOTHUBIICHHE,
UHOYKMUBHOE conpomusierue, EMKOCMHOE
conpomusnenue, NoNHOe  CONnpomusieHue  yenu
nepemMeHHo20 moka, oOelicmsyiowee 3HA4eHUue Cuilbl
moka, JEHCTBYIOIIEE 3HAYECHUE HaIpPsOKCHMS,
Tpanchopmarop,  kodpduiment  tpanchopmaruu.

N300paxkath cxemy KoJiebaTelnbHOTO KOHTypa U
OMMKCHIBATh TPHUHIMI €ro paboTel. Pacmo3naBatsk,
BOCIIPOU3BOJIUT, Ha0JII0/1aTh CBOOOHBIC
AIIEKTPOMArHUTHHIE KoJie0aHusl, 8bIHYIHCOCHHbLE
INEKMPOMACHUMHbIe KOleOaHus, pe30oHaHc 6 yenu
MEPEMEHHOTO TOKa. AHaNMM3UPOBaTh TMPEBPAIICHUS
DHEPTUU B KoJie0aTeIbHOM KOHTYpE pu
AJIEKTPOMATHUTHBIX KOJICOAHUSX.

[IpeactaBnsste B Buae rpaduKOB 3aBUCHUMOCTH
AIEKTPUUECKOTO 3apsifa, CHJIbI TOKa M HANPSDKCHHS OT
BpEMEHH  TpU  CBOOOAHBIX  DBJIEKTPOMATHUTHBIX
konebanmsax. Omnpenensate mo Tpaduky KoieOaHHit
XapaKTEPUCTUKU: aMIUTUTYdy, TEpPUOJl U YacTOTy.
Ilposooumsv  ananocuro medxncoy MexXamuueckumu u
INEKMPOMACHUMHBIMY ~ KOeOanusmu.  3anvChiBaTh
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dbopmyny TomcoHa. Beaucnsarh ¢ moMomibio GopMyIibl
Tomcona (50 (O§ u 4acToTy CBOOOTHBIX
AIIEKTPOMArHUTHBIX KoJiebanuil. OnpenensiTe Mepuo,
4acTOTy, AaMIUIUTyly KoJie0aHuH B  KOHKPETHBIX
CUTYaLHSIX. Hccneoosams INEeKMPOMACHUMHbIE
konebanus. Ilepeuuciamos ceolicmea asmoxonebaHull,
asmoxonebamenvHou cucmemsl. lIpueooums npumepwvi

aemoxoneOamenbHblx cucmenm, UCNOTIb30BAHUS
asmoxonebanuu. OOBSACHATh NPUHUUI MOJYyYEHHUS
NEPEMEHHOTO TOKa, YCTPONCTBO re’eparopa
nepeMeHHOro  Toka.  Haszwieams  ocobennocmu

NepemMeHHO20 IIeKMPUYecK020 MOKA HA YYACMKe Yenu C
pezucmopom. Haszvieamv ocobennocmu nepemenHo2o
9NeKmpu4ecKkoeo0  mMoKa Ha — y4acmke — yenu ¢
KOHOEHCAMOpOM. Ha3zvieamo ocoberHocmu
NepemMeHH020 3JIeKMPULecK020 MOKA HA YYACHKe Yenu C
Kamywrou uHOYKmusHocmu. 3amnuchiBaTh 3akoH OMa
JUTSL TIETTH TIEPEMEHHOTO ToKa. HaxoMuTh 3HaYEHUS CHITBI
TOKa, HANpsDKCHHS, aKTUBHOTO  COINPOTHBIICHMUS,
UHOYKMUBHO20 conpomuenenusl, EMKOCMHO20
conpomugienus,  TIOJIHOTO  CONPOTUBJICHHUS  IIETH
MEPEMEHHOTO TOKAa B  KOHKPETHBIX  CHUTYyaIlUsX.
BeIYucisaTh 3HaYEHUS MOITHOCTH, BBIJCISIIONICHCS B
IEMY IEPEMEHHOT0 TOKa, NEHCTBYIONIME 3HAUYCHUS TOKa
U HanpsokeHusi. Hazvieams ycnoeus 03HUKHOBEHUS.
pe3oHanca 6 yenu nepemenHHoco moka. OINCHIBaTh
YCTPOMCTBO, MPHUHIMII JIEUCTBUS W NPUMEHECHUE
TpaHnchopmartopa. Buvruucnamo K03ghhuyuenm
mpancgopmayuu 8 KoHkpemuwix cumyayusax. Haxoautsb
B uTepatype u MHTepHeTre nHPpopMaIriio o MOJydeHUH,
nepeaadye W HCIONb30BAHWM IEPEMEHHOTO TOKa, 00
WUCTOPUU CO3JIaHUS W TPUMEHEHUH TpPaHCHOPMATOpPOB,
UCNONIL308AHUU PE30OHAHCA 8 Yenu NepeMeHH020 MOoKa U
o Oopvbe ¢ HuM, yclmexax UM  mpodremMax
AJIEKTPOIHEPTCTHKH. Cocmaenams cxemul
npeobpaszosanusn suepeuu na TII] u ['DC, a Taxxe
CXeMy Tepefayl M TOTPEOJICHHUS DIIEKTPOIHEPTUH,
Ha3bIBaTh OCHOBHBIX MOTpPEOUTENEH BICKTPOIHEPTHH.
[lepeuncnarh  TPUYMHBI ~ TOTEPh  DHEPTUU |
BO3MOXKHOCTH Il TOBBIMEHUST (P (HEKTUBHOCTH €€
WCIIOJIB30BaHUsA. BecTu MHUCKyCcCHIO O TOJb3€ U Bpene
AJIEKTPOCTAHIINN, apTyMEHTHUPOBATh CBOI TIO3UIIHIO,
YMETh BBICIYIINBATh MHEHHE JIPYTUX YYaCTHUKOB.
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['OTOBUTH Tpe3eHTAalMd U COOOIIEHUS MO H3YYEHHBIM
TeMaM (BO3MO>KHBIE TEMbI ITPE/ICTABJICHBI B yUeOHUKE)

Mexanuueckue
BOJIHEI (3 u)

JlaBatb  ompeAciieHUE IOHATHNM: MEXaHW4YeCKas
BOJIHA, [IONEpPEYHAss BOJIHA, IPOJNOJIbHAS  BOJIHA,
CKOpPOCTb BOJIHBI, JUIMHA BOJHBI, (pa3a BOJIHBI, nIOCKAA
60/IHA, BOIHOBASL NOBEPXHOCMb, (DPOHM GONHbL, VY,
3BYKOBAasi BOJIHA, TPOMKOCTb 3BYKa, BBICOTa TOHA, TEMOD,

OTpakeHUe, peoMIICHUE, MOTJIOLICHHE,
uHTephEpEeHITHS, oughpaxyus, noasApuzayus
MEXAHUYECKUX B0JIH, KOTEPEHTHBIC UCTOYHHUKH, CTOSUYAs
BOJIHA, aKyCTUYCCKUHN pE30HAHC,

IJIOCKOMOJISIpU30BaHHasl BoiHA. llepeunciste cBOMCTBa
MEXaHMYECKUX BOJIH. Pacro3HaBaTth, BOCIPOU3BOAUT,
HaO0JII0IaTh MEXAHUYECKHUE BOJIHBI, TIONEPEYHBIC BOJHBI,
MPOJOJBHBIE  BOJIHBI, OTPAXKEHHUE, IPEIOMIICHHUE,
NoTJIoNeHne,  UHTephEepeHiuio,  ougparyuio  u
NONAPUIAYUIO  MEXAHUYECKUX 8OJIH. Ha3biBath
XapaKTEPUCTUKU BOJH: CKOPOCTb, 4YacTOTa, JJIMHA
BOJHBI, pa3HOCTh (a3. OmpenensiTh B KOHKPETHBIX
CUTYaLMSIX CKOPOCTH, YACTOTHI, IJIMHBI BOJIHBI, PA3HOCTH
a3 BOH.

3anucvieamv U cocmaenaAmv 8  KOHKDEMMHbIX
cumyayusx ypagHeHue 2apMOHU4ecKol be2yuetl 80JIHbL.
Haxonute B nurepatype u MHTepHeTe mHGOpMAIINIO O
BO30YXKICHUM, Tepefaye U HCIOIb30BAaHUHM 3BYKOBBIX
BOJIH, 00 MCIOJIh30BAaHUM PE30HAHCA 3BYKOBBIX BOJIH B
My3bIKE€ U TEXHUKE. BECTH TUCKYCCHIO O MOJb3€ U BpEXe
BO3/ICICTBUSI  HA  4YeJOBEKa  3BYKOBBIX  BOJIH,
apryMEHTUPOBATh CBOIO MO3UIMIO, YMETH BBICTYIINBAThH
MHEHHME JIPYTUX YYACTHUKOB. ['OTOBUTH MpPE3CHTAIUU U
COOOIICHHS MO HM3YYEHHBIM TeMaM (BO3MOKHBIE TEMBbI
MIPE/ICTABIICHBI B yUEOHUKE)

DIJIEKTPOMAarHuT
HbIE BOJIHBI (4 4)

JlaBaTh ompeneneHUE TOHATHI: JICKTPOMArHUTHOE
noue, BUXPEBOE AIIEKTPUIECKOE noie,
AJIEKTPOMArHUTHBIE BOJIHBI, CKOPOCTh BOJIHBI, JJIMHA
BOJIHBI, (pa3a BOJIHBI, BOIHOBASL NOBEPXHOCMb, (DpPOHM
80/IHbL, Y4, NJIIOMHOCMb NOMOKA U3NYYEHUsl, MOYeUHbll
UCMOYHUK — U3TY4eHus, OTPaKEHUe, MpeJOMIICHHE,
MOTJIOUIEHUE, uHTephEepeHITHS, nudpakius,
MOTIEPEYHOCTh, MOJISIPU3AINS PJICKTPOMArHUTHBIX BOJIH,
PaIUOCBS3b, PATUOJIOKAIUS, AMIAUMYOHASE MOOYIAYUS,
demexkmuposaHue. OOBACHATH B3aUMOCBSI3b
MEPEMEHHBIX AJICKTPHYECKOTO M MAarHUTHOTO TIOJICH.
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PucoBath cxemy pacrpocTpaHEHHUs 3JIEKTPOMarHUTHOU
BOJIHBL. [lepeuncnarh cBOWCTBA M XapaKTEPUCTUKH
AJIEKTPOMATrHUTHBIX BOJIH. OObACHAMb npoyeccvl 8
OMKPBLIMOM ~ KO1ebamelbHOM — KOHmype, — NPUHYUN
UBTTYYeHUsl U pecUucmpayuu 21eKmpoMaHUMHbBIX GOJIH.
Pacmo3naBaTh, HaOMIOATh AIEKTPOMATHUTHBIC BOJIHBI,
U3yyeHue, mpuéMm,  OTpaKeHHe,  MPeJOMIICHHE,
MOTJIONEeHNe,  MHTepepeHnuo,  Tudpakimu |
MOJISIPU3AITNIO AJICKTPOMATHUTHBIX BOJIH. BBIUUCIATH B
KOHKPETHBIX CUTYaIlUsSIX 3HAYCHUsS XapaKTEPUCTUK BOJIH:
CKOPOCTH, YacTOThI, JUIMHBI BOJHBI, PAa3HOCTH (a3,
enyouny paouonokayuu. Cpasnueamsv mexaHuueckue u
anekmpomazHumusle 80aHbl. OOBACHAMbL NPUHYUNDBL
paouocssizu u menesuoenus. OObACHAMb NPUHYUNDL
ocyujecmanienust npoyeccos MOOyAYUU u
Odemekmuposanus.  M3oopasicame  npuHyunuaibHsie
cxemvbl  paouonepeoamuuxa U - PAOUONPUEMHUKA.
Ocywecmenams — paouonepeoavy U paOuOnpPuém.
ObvscHamb  npuHyunvl  nepeoadu  U300pPaAMCeHUs
menenepeoamuuKom U NPUHYUnsl NPUEMAa U300paxceHus
menesusopoM. HccnenoBatsh CBOICTBA
AIIEKTPOMATrHUTHBIX BOJH C IIOMOIIBI0 MOOHWJIBHOTO
tenedoHa. Has3plBaTh W OMHUCHIBATH COBPEMEHHBIC
cpeactBa cBsi3zu. Beigensate pons A. C. IlomoBa B
W3YYCHUU DJIEKTPOMArHUTHBIX BOJH W CO3JaHUH PAJUO
cBs3u. OTHOCHUTBCSI C YBaXEHHEM K YUYEHBIM M HX
OTKpbITUSIM.  OOOCHOBBIBATH  BAXXHOCTb  OTKPBITHUS
AJIIEKTPOMArHUTHBIX ~ BOJH  JIJIi  Pa3BUTHUS  HAYKH.
Haxonute B nurepatype u Hntepuere mHdopmaluio,
MO3BOJISIONILYI0 OTBETUTh Ha MOCTABJICHHBIC BOMPOCHI TIO
teMe. PaboTaTh B mape u Tpynie Npu PEeIICHUH 33134 |
BBITIOJITHCHUM TPAKTHYECKUX 3amdaHuii. Haxomuts B
auteparype u  VHTepHere  wHpOpPMAIMIO O
BO30YXKICHHH, nepeaave u WCITOJIb30BAaHUH
AIICKTPOMArHUTHBIX BOJIH, 00 ombITax leprna m ux
3HaueHUW. BecTw OUCKyccHIO O TIONB3€ W Bpene
WCITOJIb30BAHUSI YEJIOBEKOM DJIEKTPOMArHUTHBIX BOJIH,
apryMEHTUPOBATH CBOIO MO3UIIUIO, YMEThH BBICIYIIHBATH
MHEHHUE JIPYTUX YYaCTHUKOB. ['OTOBUTH Mpe3eHTAIuu U
COOOIICHHS 10 M3YyYCHHBIM TeMaM (BO3MOJKHBIE TEMBbI
IPEJICTaBJICHbI B YYEOHUKE)

Ontuka (13 u)

7. | CBeroBbIe

‘ JlaBaThb ONIPEJICIICHUE MMOHSITUH: CBET,
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BOJIHBI.
I'eomeTpuuecka
1 W BOJIHOBas
ontuka (11 1)

r€OMETPUYECKAsl OITHKA, CBETOBOM JIy4, CKOpPOCTH
CBETA, OTPAXKCHHUE CBETA, IMPEJIOMIICHHE CBETA, IOJHOE
OTPa)KEHHUE CBETA, YTOJI NaJACHUS, YTOJl OTPAXKEHUS, YIOJI
MIPEJIOMIICHHUS, OTHOCHUTENBHBIN MOKa3aTelb
IpeIOMJIEHUS, a0CONIOTHBIN MOKa3aTeNb MPETOMIICHHUS,
JnH3a, (OKYCHOE PACCTOSHUE JIMH3BI, ONTUYECKasi CUia
JWH3BI, JUCIIEPCUSl CBeTa, HWHTEphEpeHIUs CBETa,
nudpaxuust CBETAa, mudpakiMoHHAs — pemieTKa,
MOJISIPU3ALINS CBETa, €CTECTBEHHBIN CBET,
MJIOCKOMOJISIPU30BaHHBIM  cBET. ONUCHIBAaTH METOIbI
U3MEPEHUSA CKOPOCTH cBeTa. llepeuucnsaTe cBoOMCTBa
CBETOBBIX BOJIH. Pacro3HaBaTtb, BOCIHPOU3BOJIUT,
HAOMIOATh  pacHpoCTpaHEHHUE  CBETOBBIX  BOJIH,
OTpaXEHUE, MPEIIOMIICHUE, MOTJIOUIEHUE, IUCIEPCHUIO,
uHTephEepeHInio,  TUPpPaKkIUio U MOJSIPU3AIUIO
CBETOBBIX BOJIH. POpMynupoBaTh NpUHLMII | rOWreHca,
3aKOHBI OTPAXKECHUSL U MPEJIOMIIEHUS CBETA, TPAHULIBI UX
MIPUMEHUMOCTH. Crpouts X0J Jay4a B
IJIOCKOIIApaJUIENIbHON TUIACTUHE, TPEYTOJBHOM NPU3ME,
MMOBOPOTHOM Mpu3Me, 000paurBaroied Npu3Me, TOHKOM
muH3e. CTpouTh H300paXeHHEe NpelIMeTa B IJIOCKOM
3epKajie, B TOHKON juH3€e. [lepeuncnsate BUIBI JUH3, UX
OCHOBHBIE XAPAKTEPUCTUKU — ONTUYECKUU LIEHTP,
rJIaBHAasl OINTHUYECKass OCh, (POKYC, ONTHYECKas Cuia.
OnpenensiTe B KOHKPETHOW CUTyallMd 3HAYEHHs yTiia
MaJcHus, YyIrja OTPaXEHUs, yIjia IPEJIOMIICHHUS,
OTHOCUTEIJIBHOTO roKasareJs IIPEIIOMJICHUS],
aOCOJIOTHOTO TOKa3aTensi MPEJOMIICHUS, CKOPOCTHU
cBeTa B cpene, (OKYCHOTO PACCTOSIHHS, ONTUYECKOU
CUJIbl  JIMH3bl,  yBEJIWYECHUsA  JIMH3BL,  NEpuoaa
TP paKInOHHON PELIETKH, MOJIOKEHUS
UHTEP(PEPEHITMOHHBIX U TUPPAKIMOHHBIX MaKCHUMYMOB
U MUHMMYMOB. 3amuChiBaTh (POPMyYIy TOHKOM JIMH3HI,
PacCUUTHIBATH B KOHKPETHBIX CUTYalUsIX C €€ MTOMOILbIO

HEU3BECTHBhIC  BENWYMHBL.  OOBSICHATH  MPUHIHUI
KOPPEKIINU 3pEeHUS c MTOMOIIIBIO OYKOB.
DKCIepUMEHTAIBHO ONPEACIIATh noKa3aresb
MPEJIOMIICHUS cpepbl, doxycHOe pPacCTOsIHUE

cobuparoleil U pacceusaroujeti JTUH3, JIHHY CBETOBOM
BOJNHBI C IOMOLIBI  AU(PPAKIUOHHOM  PEHIETKH
OIICHUBATh MH()OPMAIIMOHHYIO EMKOCTh KOMITAKT-THCKA
(CD). Iepeuucnsame obracmu npuUMeHeHUs.
unmepghepenyuu ceema, oupparyuu ceema,
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nonapuszayuu ceema. VccnenoBaTh 3aBUCHMOCTB YIUia
OpeJioMJIEHUsT OT  yIVla  TaJeHus, 3aBHUCHUMOCTD
pacCTOSTHUSL OT JIMH3BI JI0 U300paKEHUsI OT PACCTOSIHUS
OT JUH3bI 10 mnpeameta. [IpoBepsTh TUMOTE3bI: Yroi
IPEJIOMJIEHUS! MPSAMO MHPONOPLHOHATEH YTy MaJeHUs,
npU NJIOMHOM CJONCEHUU O08YX JTUH3 ONMuUYecKue Cuibl
ckaaovisaromes. KOHCTpyHpoOBaTh MOJENU TeJlecKoma
u/un MUKpockomna. PabGotate B mape W rpymme mnpu
BBITIOJTHEHUU TNPAKTUYECKUX 3aJaHUM, BBIJIBUKECHUU
TUIO0TE3, pPa3padOTKE METOJOB IPOBEPKU THIIOTE3.
[InanupoBaTh JAESATENBHOCTh 1O  BBINOJIHEHUIO U
BBITIOJIHATh ~ UCCJIEIOBAHUS ~ 3aBUCUMOCTH  MEXIY
GU3MYECKUMU  BEIIMYMHAMH,  DKCIIEPUMEHTAIBHYIO
MpOBEpKYy rumore3bl. Haxomuts B JnHUTEpaType H
WNurtepnere nnpopmanmio o ouorpadusx M. HeroToHa,
X. TI'oiirenca, T. FOnra, O. ®@penensi, 00 UX HAyYHBIX
paboTax, O 3HaYeHUM HX padbOT ISl COBPEMEHHOMU
Hayku. BpeICcka3piBaTh CBOE MHEHHE O 3HAUYECHHH
HAy4YHbIX OTKPBITUH U padot no ontuke U. Herotona, X.
['torirenca, T. HOnra, O. ®penensa. BocnpuHumars,
aHaNM3UpoBaTh, IepepadaTbiBaTh U NPEIBSABIATH
uH(QOpMAIMI0O B COOTBETCTBUU C IOCTaBICHHBIMH
3a/layaMu. Boiaensrsb OCHOBHBIE MOJIOKEHUS
KOPIIYCKYJIIDHOW M BOJIHOBOM  TEOpUM  CBeTa.
YyacTtBoBaTh B OOCYKICHHMH OTUX TEOpUH W
COBPEMEHHBIX B3IJISII0OB Ha MPUPOAY CBETA. YKa3bIBaTh
IPaHUIBl TPUMEHUMOCTH TE€OMETPUYECKON ONTHUKH.
['oTOBUTH Npe3eHTalMu U COOOIICHUS IO HU3YyYEHHBIM
TeMaM (BO3MOJKHBIE TEMbI ITPE/ICTABJICHBI B yUeOHUKE)

N3nyuyenne
CHEKTPHI (2 4)

)51

JlaBathb ONpeNeNeHHe  TMOHSATUM: TEIIOBOE
U3Iy4YEeHHE, ANEKTPOTIOMHUHECLICHIINS,
KaTO/I0JIFOMUHECLICHIINSA, XEMUITIOMUHECLEHIINS,

(hOTOIFOMUHECTICHIIUSI, CHIOUIHOU CHEKMpP, TUHEUYamblil
cnekmp, nojocamovli CHneKmp, CHeKmp Hno210ueHusl,
cnekmpanvubill anaauz. llepedncnarh BUABI CIEKTPOB.
Pacno3naBathb, 6ocnpouszsooums, HaOIIOIATH CIIOITHOM
CIIEKTp, JIMHEHWYaTbld CIEKTP, IMOJOCAThIA CIEKTD,
CHEKTp W3JIy4YeHUsT W ToTrJomeHus. HMzobpasxcamo,
00BACHAMb U  AHATUZUPOBAMb KPUBYIO 3A8UCUMOCTU
pacnpeoenenust d3Hepeuu 8 cnekmpe aOCcoiomHoO YEPHO20
mena. [lepeuncisaTb  BUIBI  DJIEKTPOMArHUTHBIX
W3JIy4YCHUN, WX HUCTOYHUKH, CBOWCTBA, INPHUMEHECHHE.
Wcnonp3oBaTh  MIKAy  AJEKTPOMATHUTHBIX  BOJIH.
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CpaBHI/IBaTB CBOMCTBA QJICKTPOMAIrHUTHBIX BOJIH PA3HBIX
JUaIIa30HOB.

OCHOBBI cTIelIMAIBHON TEOPUH OTHOCUTEITBHOCTH (3 4)

9.

OCHOBBI
cIenranbHON
TEOpUH
OTHOCHUTEIBHOCT

1 (CTO) 3 4)

JlaBaTh ompezaeneHue MOHATUN: COOBITHE, TOCTYIAT,
cOOCTBEHHas  HMHEpUMalbHAs  CHCTEMa  OTCYUETa,
COOCTBEHHOE BpeMsl, COOCTBEHHas [JIMHA Teja, Macca
MOKOS, WHBAapUAaHT, »JHEprusi Tmokosd. OoviacHAmMb
npomugopeduss Mexcoy KIACCUYeCKoU MeXanuxkou u
anekmpoounamukou Makceenna u npuduHvl NOAGIEHUS
CTO. dopMynupoBaTh IIOCTYJAThI CTO.
@opMmyimpoBaThk BbIBOJABI M3 1noctynatoB CTO wu
OOBSCHATh PENATUBUCTCKUE OS(P(PEKTH COKpalleHus
pa3MepoB Tejla U 3aMEIJICHUS BPEMEHU MEXAY JIBYMsI
COOBITUAMU C TOYKH 3PEHUS JABUKYIIEHCS CHUCTEMBI
oTcuéTa. AHANU3UPOBaTh (POPMYJIY PENATUBUCTCKOIO
3aKOHA CJIOKEHHS CKOpocTeu. IIpoBOAUTH MBICIICHHBIE
DKCHEPUMEHTHI, noaTBepkaaronme nocryiaatsl CTO nu
ux craencrsusa. HaxomuTe B KOHKPETHOM CHUTYyalllH
3HaueHus ckopocreit ten B CTO, nmHTEpBAIOB BpeMEHHU
MEXIY COOBITUAMHM, [JIMHY T€Ja, DHEPrUi0 IOKOs
YaCTHIbl, MOJHYIO SHEPIUI0 YaCTULBI, PEIATUBUCTCKUMA
UMITYJIbC YAaCTHUIBL. 3alUChIBATh BBIPAXKECHUE IS
DHEPIrUM IOKOS M IOJHOW 3Hepruu vactul. M3maratb
CyTbh IPUHLHMIIA COOTBETCTBUA. HaxonuTe B nurepaType
u Uatepuere wuHbpopmammioo o Teopun ddupa, 00
AKCIEPUMEHTAx, KOTopble mnpuBeau K cozmanuto CTO,
00 OTHOCUTENIBHOCTH pPAaCCTOSHUH U TPOMEXYTKOB
BpeMeHH, 0 Omorpadum A. DiHImTeliHa. BhICKa3bIBaThH
cBoé MHeHne o 3HadyeHnn CTO nama coBpeMeHHOMU
HayKd. [OTOBUTH TMpe3eHTAUUH M COOOLIEHUs IO
U3YYEHHBIM TeMaM (BO3MOXHBIE TEMbI MPEACTABICHBI B
y4eOHHKE)

KBanToBas ¢usuka (1

7 1)

10.

CBeToBbIe
KBaHTHI (5 4 )

JlaBatb onpeneneHue noHaTud: GorodPpdekrt, KBaHT,
TOK HACBHIIICHUS, 3aJep>KUBaIOIee HAMpsHKeHne, padoTa
BBIXO/1a, KpacHas rpaHuIa dhororddexra.
Dopmynuposams  npeomem U 3a0ayu  KEAHMOBOU
Quzuxu.

Pacno3naBath, HaOmonaTh siBiaeHue (orodddekra.
OnuceiBate  ombiTel  CtToneroBa. @POpMyIupoBaTh
runote3y Ilmanka o kBaHTax, 3akoHbl (GoTodrddekTa.
AHanu3upoBath 3aKOoHbI (poTodPdekTa. 3anuceiBaTh U
COCTaBIISITh B KOHKPETHBIX CHUTYallMsIX ypaBHEHHE
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OiiHmTerHa g Qoroaddekra U HAXOAUTH C €ro
MOMOIIbI0 HEW3BECTHbIE BEJIMYMUHBI. BBUHUCIATH B
KOHKPETHBIX CHUTyallUsX 3HAYEHUS MaKCUMaJIbHOU
KMHETHYECKOW SHEPruu (POTOIIEKTPOHOB, CKOPOCTH
(OTORIEKTPOHOB, PpabOThl  BBIXOJA, 3aMHPAOLIETO
HaIpsHKEeHMUS, YaCTOTBI u JUTUHBI BOJIHBI,
COOTBETCTBYIOIIMX KpacHOW rpaHuie ¢oTtorddekra.
[TpuBoauTh mTpHMephl HUCHOIB30BaHUS (oTodddexTa.
OOBSCHATH CYyTh KOPITYCKYJISIPHO-BOJIHOBOI'O Ayajau3Ma.
OmnuceiBaTh ONMBITH JleOeaeBa Mo W3MEPEHUIO JaBICHUS
cBeTa W oOmbIThl BaBuioBa mno onrtuke. Onucvigams
onvimevl no ougpakyuu 31ekmporHos. POpMyIUPOBATH
COOTHOIIICHHE HeompeaenéHnocter ['eisenbOepra u
OOBSICHATDH €T0 CYTh.

Haxonuts B nutepatype u MuTepuere nndopmaruio
o paborax CroneroBa, Jlebenera, BaBunona, [lianka,
Komnmona, oe bpotina. Bpinenstb poib pPOCCHUHUCKHUX
YYEHBIX B HCCIECAOBAaHMM CBOWCTB cBeTa. [IpuBOoAUTH
MpUMEpPbl OMOJIOTMYECKOT0 M XUMHYECKOTO JIEUCTBUSA
cBeTta. ['OTOBUTH TMpe3eHTaUUH U COOOILIEHHUS IO
M3YYEHHBIM Te€MaM (BO3MOXKHBIE TEMbI MPEJCTABIICHbBI B
y4eOHHKE)

11.

ATtomMHasa
¢dusnka (3 4)

JlaBatb ompencieHue IOHATHUH: aTOMHOE SJIpo,
DHEPreTUYECKUM  YpOBEHb, DHEPIUs  HMOHM3ALNH,
CIIOHTAHHOE  H3JIy4YCHHME  CBETA,  BBIHYKJICHHOE
u3nyuyeHue cBera. OmnuceiBaTh onbITEl  Pesepdopra.
OnuceiBaTh M CpaBHUBaTh MoAeIM aroma ToMcoHa U
Pesepdopna. PaccmarpuBaTh, ucciaenoBaTh U OMUCHIBATD
nuHenyatele crnekTpbl. DopMmyiMpoBaTh KBAHTOBBIE
noctynarsl bopa. OOBSCHITH JIMHEHYAThIE CHEKTPHI
aToMa BOJOpPOJAa HAa OCHOBE KBAaHTOBBIX IOCTYJIATOB
bopa. PaccunTsiBaTh B KOHKPETHOW CUTYAIlUU YaCTOTY U
JUIMHY BOJIHBI HCIyCKaemMoro (h)OTOHa TpH NEpexoje
aToMa M3 OJHOr0 CTAalMOHAPHOI'O COCTOSIHUA B JAPYToOE€,
DHEPIUI0 HMOHU3ALMU AaTOMA, BbIYUCAAMb 3HAYEHUS.
Paouycos cmayuoHaApHvIX opoUm 2J1eKmpoHO8 8 amome.
Onucvieams  ycmpoucmeo U  O00bACHAMb  NPUHYUN
Oeucmsusi nasepog. HaxomuTe B JnuTeparype H
WNuTtepuere cBeneHuss o (axkTax, MNOITBEPKIAIOLINX
CIIO)KHO€ pOEHHE aroma, O paboTax YuY€HBIX IO
CO3JQHHUI0 MOJEIM CTPOEHHs aToOMa, IIOJyYECHUIO
BBIHYKJCHHOTO M3JIy4€HUs, O NPUMEHEHUH JIa3€pOB B
HayKe, MEJIMLIMHE, MPOMBIIIJIEHHOCTH, ObITY. Bhinensatsb
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POJIb POCCUICKUX YIEHBIX B CO3/IaHUHU U MCIIOIH30BAHUH
Ja3epoB. ['OTOBUTH Tpe3eHTAlMM ¥ COOOIICHUS TIO
W3YYCHHBIM TeMaM (BO3MOXKHBIE TEMbI MIPEIICTABICHBI B
y4eOHUKE)

12.

dusuka
aTOMHOTO  sipa
(74)

JlaBaTh ompenencHus TOHSTHA: MacCOBOE YHCIIO,
HYKJIOHBI, SIICPHBIC CWJIBI, BUPMYALbHbIE YACMUYDBL,
nedeKT Macc, SHEPTUsl CBSI3H, yJeIbHAs DHEPTHUS CBS3H
aTOMHBIX  SI7IEp,  PAAUOAKTUBHOCTH,  AKMUBHOCHb
paouoaKkmueHo20 Geujecmed, TEPUOJT TOJIypaclaja,
HMCKYCCTBEHHAs PaIUOaKTHUBHOCTb, SIACPHBIC DPEaKIIHH,
DHEPreTUYCCKUM BBIXOJ SACPHOM peakIuu, IermHas
sanepHas — peakuus, KoOd(PPUIHUEHT  pa3MHOKECHHS
HEUTPOHOB, KpUTHYECKas Macca, peaKTOphI-
Pa3MHOXXHUTEIM, TepMosiepHas peakiusa. CpaBHUBaTh
CBOMCTBa MPOTOHA W HEHTpoHa. ONUCHIBaTh MPOTOHHO-
HEUTPOHHYIO MOjeNHb siapa. Onpenensarh COCTaB Sep
Pa3sIUYHBIX  DJIEMEHTOB C  TIOMOIIBI0O  TaOJHUIIBI
MenneneeBa. M300paxaTh U YUTaTh CXEMbI aTOMOB.

CpaBHHBaTh CHIIY DJJICKTPUYECKOTO OTTATKHBAHUS
MIPOTOHOB W CHJTY CBSI3M HYKJIOHOB B sizpe. [lepeuncnsars
U OIHKCHIBATh CBOMCTBAa SAEpHbIX cul. OOBACHATH
OOMEHHYI0 MOJIeJIb  B3aUMOJACHCTBUS. BBIUKCIATH
neexT Macc, PHEpPrui0 CBSI3U U YJCIbHYIO JHEPTUIO
CBSI3U KOHKPETHBIX AaTOMHBIX sjiep. AHAIM3UPOBATH
CBSI3b YJEJIBHOM 3HEPTUU CBSI3U C YCTOMUYMBOCTBIO SIAEDP.
[TepeuncnsaTh BUIBI paIMOAKTUBHOIO pacmaga aTOMHBIX
snep. CpaBHMBaATh CBOMCTBa aib(da-, OeTa- U TramMma-
W3JIydeHUH. 3amuchiBaTh TMpaBUja CMCIICHUS TIPH
paguoaKTUBHBIX pacnagax. OnpeaensaTbh dJIEMEHTHI,
oOpasyromuecss B pe3yiabTaTe  PaJHMOaKTHBHBIX
pacnanos. 3anuchIBaTh, 00BACHATH 3aKOH
PaIMOAaKTUBHOTO pacmnaja, YKa3blBaTh TPAHUIBI €T0
npuMeHUMOCTH. OTpeIeNsATh B KOHKPETHBIX CHUTYAIHIX
YHCJIO0 HEPACIIABIIUXCS SIIEP, YUCIIO PACTIABIIMXCS SED,
nepuoj  MojJypacmnajaa,  aKkmueHOCMb  8eujecmad.
Ilepeyucnames u onucvleamv memoovl HAOIOOEHU U
peaucmpayuu  3nemeHmapHulx  wacmuy. Habaroodams
mpeku  anbgha-yacmuy 6  Kamepe  Bunvcona.
Pecucmpuposame  sdepuvle usznyuenus ¢ noMowbO
cuémuuka [eticepa. Onpeodensimo UMRYILC U IHEPSUIO
yacmuyvl Npu  OBUNCEHUU 6 MASHUMHOM nojae (no
domoepaghusim).  3anuceIBaTh  SJASPHBIC  PEAKIIHH.
Onpenenstsb TIPOTYKTHI SITEPHBIX PEaKIIHA.
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PaccuuThIBaTh SHEPrUYeCKU BHIXOJ] SITEPHBIX pEaAKIIUH.

OnuceiBaTh MEXaHU3MBbI JICJICHUS fAJIep U LEMHOU
anepHot  peakuuu.  CpaBHHMBATh  SiZICpHBIE |
TepMosiiepHble  peakuuu.  OO0bsACHAMb — NPUHYUNDL
ycmpoicmea U pabomel  A0€pPHLIX  PeaKmopos.
Yuacmeosamv 6 o00cyocoenuu  npeumywecme  u
He0oCmamKko8 SI0epHOl IHepeemuKku. Ananuzuposams
ONACHOCMb  A0EPHLIX  U3IYYEHUU Ol JICUBLIX
opeanuzmos. Haxomute B nutepatype u HWHTepHerte
CBeIeHUS 00  OTKPBITUM  TPOTOHA,  HEWUTPOHA,
PaIMOAKTUBHOCTH, O TIOJYYEHUHU U HCIOJb30BaHUU
PAIMOAKTUBHBIX  W30TONOB, HOBBIX  XUMHUYECKUX
AJIEMEHTOB. BBIIENATH pOJIb POCCUUCKHX YYEHBIX B
HCCJICIOBAHMSIX aTOMHOTO anpa, OTKPBITUHU
CIIOHTAHHOTO JIEJICHUS SIJIEp ypaHa, pa3BUTHHU SACPHOMN
DHEPreTUKH, CO3JaHMM HOBbIX u30TomoB B OUAU
(OObenMHEHHBIN UHCTUTYT SIEPHBIX UCCIIEIOBAHUM B T.
Hy6ne). ['oToBUTH mpe3eHTAllUd W COOOUICHUs IO
M3YYCHHBIM TeMaM (BO3MOXKHBIC TEMbI MPEACTABICHBI B
y4eOHHKE)

13.

DJleMEHTapHbIE
qacTHUIbI (2 4 )

JlaBaTh  ompeneneHwe MOHATUN:  aHHUTHIIALIMS,
JIeNMOHbl,  AOpOHbl,  Keapk, emooH. llepedncnsarpb
OCHOBHBIE CBOMICTBAa 3JIEMEHTAPHBIX 4acTULl. BbIIensaTh
IpynIbl 3JE€MEHTapHbIX 4YacThll. [lepeduciiars 3aKOoHBI
COXpaHEHUs, KOTOpBIE BBITOJIHAIOTCS npu
npeBpalleHus X — yactul.  OnuceiBaTh  MPOLECCHI
AHHUTWIALMM YacTUL M AHTHUYaCTULl W  POXKACHUS
AJIEKTPOH-TIO3UTPOHHBIX map. Ha3plBaTh M CpaBHUBATH
BUJbI (PyHAAMEHTAIbHBIX B3auMojaeWcTBUN. ONUCHIBATDH
pOJIb YCKOpPUTENEH B U3YYEHHH AJIEMEHTAPHBIX YACTHII.
Ha3zvieamo OCHOBHblE 8UObL YycKkopumernet
anemenmapuelx uacmuy. Haxoautb B JuTepatype H
NuTepHere  cBeaeHus 00  MCTOPUM  OTKPBITHSA
AIIEMEHTApHBIX YacTUL, O TpEX JTanax B pPa3BUTUU
busuku AJIeMEHTapHbIX YacTHII. OnuckIBath
COBpEMEHHYIO (U3NYECKYI0 KapTHUHY Mupa. [ 0TOBUTH
Npe3eHTallud W COOOILIEHUS MO HU3YYEHHBIM TeMaM
(BO3MOXKHBIC TEMBI MPEJICTABICHBI B YICOHHKE)

Crpoenue Beenennoit (5 1)

14,

CoinHeuHas
cucrema.
Ctpoenue
ABOJTIOIIUS

JlaBath ompenesnieHne MOHATUN: HeOecHas cdepa,
OKJTUTITUKA, HEOCCHBIN SKBATOP, IMOJIIOC MUPA, OCh MHUPA,
KPyT CKIIOHEHHS, TPSIMOE BOCXOXKJICHHE, CKJIOHCHHE,
napajulakC, TapceK, AacTPOHOMHUYECKash  eIWHUIIA,
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Bcenennoii (5 )

nepurenuid, adenuii, COJHEYHOE 3aTMEHUE, JIYHHOE
3aTMEHME, TUIAHETHI 3¢MHOU I'PYIIIbl, IUIAHETHI-TUTAHTHI,
acTepou]i, METEOp, METEOPUT, (poTochepa, CBETUMOCTb,
npotyOepaHel, myibcap, HEMTPOHHas 3Be3da, 4YEpHas
IbIpa, MPOTO3BE31a, CBEPXHOBAs 3BE3/1a, TAJAKTHKA,
KBa3ap, Kpa CHOE€ CMEIIEeHHe, Teopust bosboro B3peiBa,
Bo3pacT Bcenennoil. Habmonate JlyHy M muiaHeTsl B
TeJEeCKON. BBIIENsITh OCOOEHHOCTH CUCTEMBI 3€MIII—
Jlyna. Pacno3HaBarh, MOJEIMpPOBaTh, HAOJIOAATH
JYHHBIE U COMHEUHbIe 3aTMEeHHs. OOBACHATH TPUIUBHI U
oTiuBbl. QDPOpMyNIMpPOBAaTH M  3alKMCHIBATH  3aKOHBI
Kemepa. OnuceiBate cTpoeHre COJHEYHON CUCTEMBI.
[lepeunciATh IUTaHETHl U BUABI MajbIX Tes. ONHUCHIBATH
ctpoenre Connua. HaOmogaTh CoJHEUHbIE MSITHA.
CobmogaTh mpaBuia 0€30MIACHOCTU MpPHU HAOIIOACHUU
Connua. IlepeuucnsaTe TUNWYHBIE TPYyNObl  3BE3N,
OCHOBHBIE  (PM3MYECKHE  XapaKTEPUCTUKH  3BE3N.
OnurceIBaTh HBOMIOLHIO 3BE3 OT POKACHUSA 10 CMEPTH.
Ha3piBaTh camMble spKue 3BE3IBI U CO3BE3/MS.
[lepeuncnarh BUABI TAJIAKTHK, OMNHUCHIBATH COCTaB H
CTpOeHME TanakTuk. Beimemars Mneunsit IlyTe cpenn
apyrux ramaktuk. Omnpenpemsate mecto  CoaHeyHON
cucreMmsl B ['amaktuke. OnieHUBaTh MOPSIAOK PACCTOSHUAN
JI0 KOCMHYECKUX 00BEKTOB. ONMUCHIBATH CYyTh KPAaCHOTO
CMEUIEHUS W €ro HCIOJb30BaHUE IIpU HW3YYEHUU
raJlaktuk. IIpuBOINMTHE KpaTKoe M3JI0KEHUE TEOPHH
bosbmioro  B3pplBA M TEOpPUM  PACLIMPAIOLICUCS
Bcenennoit. OOBSCHATH CyTh TMOHATUNM  «TEMHAS
MaTepusi» U «TEéMHas 3Heprus». [IpuBOAUTH NMpUMeEpHI
UCIIOJIb30BAaHUSl 3aKOHOB (U3MKH i  OOBSICHEHHUS
NPUPOABI KOCMUYECKUX O00BEKTOB. Paborarh B mape u
rpynne TMpu BbIIOJIHEHUM NPAKTUYECKUX 3aIaHUM.
Hcnonb3oBaTth MHTEpHET [ TMOMCKA W300paKeHUN
KOCMHUYECKHX OOBEKTOB MW HHpopMauuu o0 uX
O0COOEHHOCTSIX. YYacTBOBaTh B OOCYKJEHUU M3BECTHBIX
KOCMUYECKHUX HCCIENOBaHUN. BBIIENsTs COBETCKUE U
poccuiickue AOCTHMKEHHS B 00JACTH KOCMOHABTHKHU U
UCCIENOBAHUST KOcMOca. OTHOCUTBCA C YBOXKEHHEM K
POCCHMCKUM Y4Y€HBIM M KOCMOHaBTaMm. Haxoaute B
auteparype u HTepHeTe CBEICHHs HA 33aJIaHHYIO TEMY.
['oTOBUTH Mpe3eHTalM U COOOIICHUS IO H3YyYEHHBIM
TEMaM.
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TemaTHyeckoe NJIAHUPOBAHUE

Kaaccel

IMpeamernl
MaTeMAaTHYeCKOIo
HUKJIA

Tema

Kou-
BO
4acoB

10
(62 4.)

®duzpuka (130 g.)

11
(68 1.)

®Du3MKa U €CTECTBEHHO-HAYYHbBIA METO

Kunematnka

3aKOHBI JANMHaAaMHKHN HrrotoHa

Cuipl B MEXaHUKE

3aKoH COXpPaHCHUA UMITYJIbCa

3akoH COXpaHECHUS MEXaHUYECKOM
SHEPTUU

NIWWwWN| O -

JluHaMyKa BpamIaTeIbHOTO JABMKCHUS
a0COJIFOTHO TBEPAOTO Tejla

N

CraTtuka

OCHOBBI THAPOMCXAHUKH

OcuoBel MKT

ypaBHeHI/IG COCTOSHHA I'a3a

B3anmHbIe TpeBpamieHus KUAKOCTH U
rasa

Rl wWN W

Kunkoctu

TBepable Tena

OCHOBBI TEPMOAMHAMUKHU

DJIEKTPOCTATHKA

3aKOHBI ITIOCTOSHHOTO TOKA

DJIEKTPUYECKHAN TOK B PA3JIMYHBIX CPEax

MarauTtHoe mnoJie

DJIEKTPOMATrHUTHAS] UHIYKIIUS

MexaHnyecKkue KojeOaHus

DNEeKTPOMArHUTHBIEC KOJICOAHMS

MexaHudeckue BOJTHEI

9HCKTpOMaFHI/ITHBI€ BOJIHBI

ArlWoOW AR OO NI

CseroBble BOnHBL. ['eomerpuueckas u
BOJIHOBAs OINTHKA

-
-

N3nydenus u CieKTpsl

N

OcHOBBI CIIeIIMaJIbHOU TEOpUH
OTHOCUTEIHLHOCTHU

w

CBeTOBBIE KBAHTHI

AtomHas uzuka

dusznka aTOMHOTO Spa

DJIEMEHTapHBIE YACTHUILIBI

Conneunas cuctemMa. CTpoeHHe WU

1IN ||| o1
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3BOJTIONMS BeeseHHoM.

[ToBTOpEHUE

Pesepn
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Y4eOHOo - MeTOanYecKoe H MATEPHAJILHO — TEXHUYECKoe o0ecrevyeHue
00pa30BaTeIbHOTO MpoIecca

Hcnoab3zyemas Jauteparypa ajs yuenuka 10 — 11 kiaacca:

1. «®uszuka» qg 10 u 11 kinaccos cepun «Knaccuueckuii Kype» aBtopos 1. .
MskumeBa, b. b. BbyxoBuea, H. H. Corckoro, B. M. Yapyruna mnop
penakiueit H. A. TlapdenTtheBoit. AknonepHoe o0mectBo «l3marenscTBo
«IIpocsemenue»

Hcnoab3yemasi iurepatrypa aJisl yYUTeA:

1. «®uzuka» aisg 10 u 11 knaccos cepun «Knaccuueckuii Kype» aBtopos . .
MskumeBa, b. b. BbyxoBuea, H. H. Corckoro, B. M. Yapyruna mnoj
penakmueit H. A. [TapdentbeBoii. AkimonepHoe obmecTBo «M3maTenbcTBO
«IIpocBemenue»

[Toypounsie pazpaboTku. @usuka 10-11 kiacc aBrop FO.A. Caypos.
3. Coopnuk 3ama4 o ¢usuke. 10-11 kimaccel. ABtop H.A. IlapdenTtreBa

no

VYyeOHble KaOWHETHI 00OPYNOBAaHBI Y4EOHOM MeOEenbl0 UM TEXHHUUYECKUMHU
CpEelICTBAaMH B COOTBETCTBUU C TpeOoBaHUSAMHU AeicTByronmx CaHUTapHO-
AMUJEMUOJIOTUUECKUX TTPaBUIl U HOPMATUBOB.

Kabuner ocHaméH KOMMOBIOTEPOM C JIMIEH3UOHHBIM IMPOrPAMMHBIM
obecneuennem Windows 7, Microsoft Office 2007, Windows server 2008, AVP, a
TakKe CBOOOJHO pacCIpOCTPaHSIEMBIM IpOrpaMMHBIM oOecriedeHueM: 7Zip,
Kommac, Adobe Reader Adobe Flashplayer, u npyroe I1O, mmeercss BbIXOA B
HNnTepher.

Jiist obecnieuenust yno0cTBa paboThl ¢ MUGPOBBIMU PecypcaMu U paboTaMmu
yUYaIUXCsl UCTOJIb3yeTcsl (pailioBBIN CepBEp, BXOMSIIUA B COCTAaB MaTepUaIbLHO-
TEXHUUYECKOTO 00eCrieueHus: BCero o0pa3oBaTesIbHOTO YUPEKACHHUS.

Kabuner Ttaxke o0OpyaoBaH MHTEPAKTUBHOW JOCKOM, MYJIbTUMETUNWHBIM
MIPOEKTOPOM, MEJIIOBOW JOCKOW, MarHUTHOM Aockoil. Mmeercs M®Y (mpunrep,
CKaHep, KOIUp), TOKyMEHT-KaMepa.

Kabuner ¢usuku ocHamieH npubopaMu U 000pyJOBaHUEM /JIsi TPOBEACHHUS
7a00paTOPHBIX M HCCIEAOBATENbCKUX pPA0OT; pa3HOOOPAa3HBIMHU HAIJISIAHBIMU
ocoOusIMU, TOI00paH Pa3sHOYPOBHEBBIM MaTepuall JJis MPOBEACHUS BHEKIACCHOM
paboThl Mo (PpuU3MKe; TUAAKTHIECCKUN U METOJAMYECKUNA MaTepHall JJIsl IPOBEICHUS
IIKOJBHBIX OJIMMITHA U MIOJITOTOBKUA K UTOTOBOM aTTEeCTAIUH.
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