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IHHOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o ¢u3uke 0a30BOro YpOBHS Ha YpPOBHE CpeaHero ooOumero obpa3zoBaHUs
paspaboTaHa Ha OCHOBE TIIOJIO)KEHHWH W TpeOOBaHUI K pe3yapTaTaM OCBOCHHUS OCHOBHOM
oOpa3zoBarenbHOU Tporpammbl, npencraBiceHabix B @I'OC COO, a Takke ¢ yuérom deaepanbHON
pa0Ooueil mporpaMmbl BOCHUTAHUS M KOHLENIUM IPErnojaBaHus ydyeOHoro mpeamera «Dusuka» B
oOpa3zoBaTenpHbIX  opranuzanusx  Poccuiickoit ~ ®exepauuu,  pealn3ylOIIUX  OCHOBHBIE
00pa3oBaTebHbIE POTrPAMMBI.

Copnepxkanue nporpamMMbl 1o (pu3MKe HampaBiIeHO Ha (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTuHbl Mupa oOyuarommxcsi 10-11 xmaccoB npu obyueHnn ux Qusnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-ACATEIBHOCTHOTO Mmojaxoja. IlporpamMma mo ¢u3uke COOTBETCTBYEeT TPeOOBaHUSM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM W METANPEAMETHBIM pE3yJbTaTaM
o0y4eHHs, a TaKKe YYHMTHIBAET HEOOXOAMMOCTb peaU3alli MEXIPEAMETHBIX CBs3ell (U3MKU C
€CTECTBEHHO-HAyUYHbIMU y4eOHBIMU IIpeaMeTaMu. B Hell onpenensioTcsi OCHOBHBIE LIENHM HU3Y4EHUs
¢Gu3uKN Ha ypOBHE CpegHero obuero oOpa3oBaHMs, MJIaHUPYEMblEe Pe3ylbTaThl OCBOEHHUS Kypca
(bu3MKU: INYHOCTHBIE, METAIIPEMETHBIE, IPEeAMETHBIE (Ha 6a30BOM ypOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHMsI Kypca (pU3MKU Ha 6a30BOM YpOBHE, B TOM 4YMCJIE MpEAMETHbIE
pe3yJIbTaThl 110 rojiaM 00yUEeHus;
cojziepkanue yueOHoro npeamera «DOu3ukay 1mo rogam o0ydICHHSI.

dusnka Kak Hayka o HaumOoisiee OOLIMX 3aKOHAX IMPHUPOJIbI, BBHICTYMAas B Ka4eCTBE Y4EOHOTO
IpeIMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ] B CUCTEMY 3HaHMI 00 OKpYKalOIIeM MHpE.
[IkonbHBIA Kypc GU3MKH — CUCTEMOOOPA3YIOIIMUN JUIsl €CTECTBEHHO-HAYUHBIX Y4EOHBIX NPEIMETOB,
IIOCKOJIbKY (DPM3MYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB M SIBICHUM, H3ydyaeMbIX XUMMEH,
Ouosiorueit, Qusnueckoir reorpadueir m acrpoHomuen. lcmonb3oBaHue M aKTUBHOE NPUMEHEHUE
¢u3nYecKux 3HAHUM oOmpenaenseT XapakTep W pa3BUTHE pPa3sHOOOpa3HBIX TEXHOJOrMH B cdepe
SHEPreTHKH, TPAHCIOpPTa, OCBOEHMSI KOCMOCA, IOJYy4YEHHS HOBBIX MAaTE€pHAOB C 3aJaHHBIMU
cBoiicTBaMu M Apyrux. M3ydueHune Qpu3nku BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-
HayyHOM KapTHHBI MHpa oOydaromuxcs, B (OpMHUpPOBaHME YMEHUU NPUMEHSATh HAYYHBI MeETOJ
MO3HAHUS NP BHINOIHEHUH UMHU yYEOHBIX UCCIEeI0BaHUM.

B ocHoBYy Kypca (pu3MKH Ui YpOBHS CpegHero oOuiero oOpa3oBaHUs IOJIOKEH psl WIeH,
KOTOpBIE MO’KHO paccCMaTpHUBaTh KaK IMPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cCOOTBETCTBUU C HEW KypcC SBISETCS JIOTMUYECKH 3aBEpLIEHHBIM, OH
COJZIEp’)KUT MaTepual M3 BCeX paslesioB (DU3MKM, BKIIOYAET KaK BONPOCHI KJIACCHMYECKOH, TaKk MU
COBpEMEHHOM (pU3UKH.

Hoes eenepanuzayuu. B coOTBETCTBUU € HEMl Marepual Kypca (QU3MKU OObETUHEH BOKPYT
¢busnueckux teopuil. Benymmm B Kypce siBisieTcss GOpMUPOBAaHUE MPEJCTABICHUNH O CTPYKTYpPHBIX
YPOBHSIX MaT€pUH, BEIIECTBE U MOJIeE.

Hoes cymanumapuzayuu. EE peanuszanus NpeAnoyiaraeT HCIOJb30BaHHE T'yMaHUTapHOTO
noTeHIMana (U3NIECKOM HAayKH, OCMBICICHUE CBSI3U Pa3BUTHS (U3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M 9KOJIOTHYECKUMU MPOOIEeMaMH.

Hoes npuxnaomnoti nanpasnennocmu. Kypc QU3MKU mpeanonaraeT 3HAKOMCTBO C IIMPOKHM
KPyroM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUIIOKEHNUN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes  oxonocuzayuu peanusyercs  TMOCPEICTBOM  BBEJIEHHUS  JJIEMEHTOB  COJAEpIKaHMS,
MOCBSIIEHHBIX KOJOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3AaHbI C PA3BUTHEM TEXHUKHU
U TEXHOJOTHi, a TaKkxke OOCYyXIeHUs MpoOJeM paluOHAIBHOTO MPHUPOAONOIB30BaHUS U
HKOJIOTUYECKOM O€30MMacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (GU3UKU Ha YPOBHE CPEAHEr0 O0IIEro 00pa3oBaHus SBISIOTCS
¢usnueckue Teopuu ((GopMUPOBAHUE MPEACTABICHUN O CTPYKTYpe MOCTPOSHHs (PU3UYECKON TEOpHH,



ponu (QyHIaMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O MPUPOE,
rpaHHIaX IPUMEHUMOCTH TEOPUH, Ul OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U IPOIIECCOB).

CuCTeMHO-ESITETbHOCTHBI MOAX0A B Kypce (U3MKU pealu3yercsl NMPekIe BCEro 3a CuéT
OpraHu3ali SKCIEPUMEHTAIBHON JesTenbHOCTH oOydatommxcs. [lis 6a30Boro ypoBHS Kypca
(GU3UKM — O5TO HCIOJIb30BAHME CHUCTEMbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB U
1abopaTopHbIX paboT, KOTOPBIE B Mporpamme no Gpu3nuke 00beIUHEHBI B OOIINIA CIUCOK YUEHUYECKUX
MpPaKTUYEeCKUX paboT. BriieneHue B yka3aHHOM IepeuHe Jab0opaTOpHBIX paboOT, MPOBOIUMBIX IS
KOHTPOJSI W OLEHKH, OCYUIECTBIISIETCS Yy4YaCTHHUKaMU 00pa3oBaTeNbHOIO Ipoliecca HCXOnAs U3
0coOEHHOCTEH ITaHUPOBAHMS U OCHAIICHUs KabuneTa pusuku. [Ipu 3ToM obecriednBaeTcst OBIaIcHIE
O0y4aroIMMHUCS yMEHUSMH TPOBOJUTH KOCBEHHBIE W3MEPEHHUS, HCCICAOBAHUS 3aBUCUMOCTEH
($U3NYEeCKUX BETMYMH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEITI0KESHHBIX TUIIOTES.

Bosbioe BHUMaHUE yIesieTCsl pEIIEHUI0 pacu€THBIX M KauyeCTBEHHBIX 3anad. llpm sTtom ams
pacuéTHBIX 3aJa4 TMPUOPUTETOM SIBIISIFOTCS 3aJayd C SBHO 33JaHHON (PU3NYECKOW MOJIEINbIo,
MO3BOJISIIOIINE MPUMEHSATh U3yYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pas3felia Kypca, Tak
U MHTETpUpys 3HAHUS W3 Pa3HBIX pas3ienoB. (s KauecTBEHHBIX 3a/ad MPHOPUTETOM SIBISIOTCA
3a/laHusl Ha OOBSICHEHHE NMPOTEKaHHs (U3MUYECKUX SIBICHUH U IMPOLIECCOB B OKPYKAIOUIEH >KU3HU,
TpeOyromire BpIOOpa GU3ndeckoil MOAETH 7Sl CUTYalllH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ tpeboBanusimu GI'OC COO k mMaTepHaIbHO-TEXHUYECKOMY OOECIEYCHHUIO
yae0HOro mporecca 0a30BBI ypoBEHb Kypca (PU3WKH Ha YpOBHE CpPEIHEro OOIIero oOpa3oBaHUS
JOJDKEH M3YYaThCsl B YCIOBHUSX MPEIMETHOTO KaOMHETa (GU3UKU MM B YCJIOBUSX WHTETPHUPOBAHHOTO
KaOMHEeTa MPeIMETOB €CTECTBEHHO-HAYYHOTO UKJIA. B kabuHeTe hpu3uku JOIKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyIOBaHUE ISl BBIIOJIHEHUS YKAa3aHHBIX B MpPOrpamMme Mo (U3UKE Y4EHUYECKUX
MPAKTUYECKHUX Pa0OT U AEMOHCTPAIMOHHOE 000pYyI0BaHHE.

JleMoHCcTpannoHHOE 000pyAoBaHue POPMUPYETCSI B COOTBETCTBUU C MPUHIIMIIOM MUHUMAIIbHON
JOCTaTOYHOCTU M 00ECHEeUMBACT MMOCTAHOBKY NEPEUYMCICHHBIX B MpOrpaMMe Mo (PHU3MKE KIIIOUYEBBIX
JIEMOHCTpAlMK  JUII  WCCIIEOBAHUS M3y4aeMbIX SBICHHA W MPOIECCOB, OSMIUPUYECKHX U
(byHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX IIPUMEHEHUI.

JlaGoparopHoe 00OpyaOBaHUE ISl YUEHHYECKHX NPAaKTHMUECKUX paboT (opmupyercs B BUIE
TEMaTHYECKHX KOMIUIEKTOB U 00eCIeunBaeTCs B pacuéTe OJHOTO KOMIUIEKTA Ha JIBYX O0YJarOIIUXCs.
TemaTnueckue KOMIUIEKTBI J1a0OpaTOpPHOTO OOOpYIOBAaHUS JIOJDKHBI OBITh IOCTPOEHBI Ha
KOMIUJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TaKXKe KOMIBIOTEPHBIX
M3MEPUTENBbHBIX CUCTEM B BUJIE LIU(POBBIX JJAOOpaTOpHil.

OCHOBHBIMU LETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BAHUU SIBIISIOTCA:

(dbopMHEpOBaHHE UHTEpPECA U CTPEMIICHUS O0YJArOIINUXCS K HAYYHOMY HM3YYEHHUIO MPHUPOJBI, Pa3BUTHE
UX WHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEICTABICHUH O HAYYHOM METOJIe TO3HAaHWS W (OPMHPOBAHUE HCCIETOBATEIHCKOTO
OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;

(dbopMHpOBaHHE HAyYHOI'O MHMPOBO33PEHHs KaK pe3ylbTaTa M3Y4YE€HHUS OCHOB CTPOEHHsS MaTepHH MU
(GyHIaMEHTAIIbHBIX 3aKOHOB (DU3UKH;

¢dbopmHupoBaHHE YMEHHMH OOBSCHATH SIBICHHUS C MCIIOJIB30BAaHMEM (U3UYECKUX 3HAHUM M HaydHBIX
JI0Ka3aTeNbCTB;

(dbopmupoBaHUE PEACTABICHUIN O POIH (PUNUKU JJIsl Pa3BUTHUS APYTHX €CTECTBEHHBIX HAYK, TEXHUKHU U
TEXHOJIOTHIA.

JIoCTIKEHHE ITHX TeNel 00ecIeunBaeTCsl PeeHHEM CIISAYIOIINX 3a/1a4 B IMPOIIECCe U3YUEHUS
Kypca (pU3MKU Ha YPOBHE CpeJIHEro o0iero oopa3oBaHus:
nmpuoOpeTeHne CHUCTeMbl 3HAaHMK 00 OoOmMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSIX,
BKJIIOYAsi MEXaHUKY, MOJEKYISPHYI0 (U3UKY, JJIEKTPOJAUHAMUKY, KBAHTOBYIO (DM3HKY H DJIEMEHTHI
acTpo(hu3HKH;



(dhopMUpOBaHHE YMEHUU MPUMEHSATh TEOPETHUECKUE 3HAHUS ISl OOBSICHEHUS (DU3MUYECKUX SIBJICHUI B
MPUPOAE U JJISI HPUHATHS NPAKTUYECKUX PEIIEHUN B IOBCEIHEBHOM KU3HU;

OCBOGHHUE CIIOCOOOB PEIICHMS PAa3IMYHBIX 3a7ad C SBHO 3aJaHHOW (U3MYECKOW MOJENbIo, 3aiad,
M0JIPa3yMEBAIOIINX CAMOCTOATEIBHOE CO31aHNe (PU3MUECKOM MOJICNH, a/IEKBATHON YCIOBHUAM 3a/1a4H;
MOHUMaHHE (PU3NYECKUX OCHOB U MPUHIUIOB JACUCTBUSA TEXHUUYECKUX YCTPOICTB U TEXHOJIOTHUYECKHX
IIPOLIECCOB, UX BIIUSHUSA HAa OKPYKAIOILYIO CPENY;

OBJIaJICHHE METOJaMH CaMOCTOSITENIbHOTO TUIAHUPOBAHUS U MTPOBEACHUS (PU3HMUECKUX IKCIIEPUMEHTOB,
aHaJlM3a U MHTEepIpeTauuy nHhOpMaInu, ONPeIeIeHHs JOCTOBEPHOCTH MOJIYyYEHHOTO Pe3yIbTaTa;
CO3JIaHUE YCIIOBHUM JJISI pa3BUTHUSI YMEHHUI IPOEKTHO-NUCCIIEIOBATEIIBCKON, TBOPUYECKOU IEATEIbHOCTH.

Ha uzydenne ¢pusuku (60a30Bblil ypoBeHb) HA YPOBHE CpPeHEro 0011ero oOpa3oBaHusi OTBOAUTCH
136 yacoB: B 10 kj1acce — 68 yacoB (2 yaca B Hee10), B 11 ki1acce — 68 yacoB (2 yaca B Hee10).
[Ipemiaraemerii B mporpamMmme 1o (Gpu3uke mepeueHb JIa0OPaTOPHBIX U MPAKTUUYECKHX PadOT SIBISETCS
PEKOMEHIOBAaHHBIM, YYHUTENb JIEIaeT BHIOOP MPOBEJACHUS JTA0OPATOPHBIX pabOT M OIBITOB C y4ETOM
WHIUBUAYAIBHBIX OCOOEHHOCTENH 00YUYaIOIUXCS.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenue yuebHOrO npenmera «Du3nka» Ha YpOBHE CpeaHero oomero oopasoBanus (06a30BbIi
ypOBeHB) JOJI2KHO o0ecrieunTh AOCTMIKCHUC CIICAYIOIIUX JIMYHOCTHBIX, MCTAPECAMCTHBLIX U
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YJIBTATOR.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pE3yJibTaThl OCBOEHHUS ydeOHoro mnpeamera «@Pu3uKa» JOHKHBI OTpaXkarThb
TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBAThCS C(HOPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JIMYHOCTH, CUCTEMOH LIEHHOCTHBIX OpMEHTAllUi, MO3UTHUBHBIX BHYTPEHHHX YOEKICHUH,
COOTBETCTBYIOLINX TPAJULMOHHBIM IIEHHOCTSAM POCCHICKOr0 OOIIECTBa, PAaCHIMPEHHUE >KU3HEHHOTO
OIbITA W ONBITA JEATEIBHOCTH B IPOLECCE pealn3ali OCHOBHBIX HAINPaBICHUM BOCIIHUTATEIbHON
NEeATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOro BOCIUTAHUS:

c(OPMUPOBAHHOCTh I'PaX/JTAHCKON MO3ULIMK O0YyYaroIerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00111eCTBa;

INPUHATHE TPAJUIHOHHBIX  OOIIEUENIOBEUECKUX TyMAaHUCTUYECKMX M JIEMOKpPAaTHMYECKHX
LIGHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JI€SITEIbHOCTb B HHTEpecax TIpakIaHCKOro OOIecTBa,
y4acTBOBaTh B CAMOYNPABJICHUHU B 00pa30BaTeIbHOIN OpraHu3aluy;

YMEHHUE B3aUMOJICHICTBOBATh C COLMAIBHBIMA MHCTUTYTAMU B COOTBETCTBUH C UX (QYHKUIUSAMH U
Ha3Ha4YCHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKON EATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCITUTAHUSI:

c(OPMUPOBAHHOCTH POCCUMCKON I'pa)1aHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOLICHHUE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHKEHHUSIM POCCUNUCKUX YYEHBIX B
o0sacTi (PU3MKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO IOBEICHUS;

CIOCOOHOCTh OLICHMBATh CHUTYALMI0 U NPUHMMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYACh Ha
MOPaJIbHO-HPABCTBCHHBIE HOPMBI U [ICHHOCTH, B TOM YHUCJIE B JCSATEIBHOCTH YYEHOTO;

OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMYMBOIO OYAYILEro;



4) 3¢TeTHYECKOr0 BOCIIHTAHHUS:

ACTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOUYash ICTETHKY HAy4YHOTO TBOPYECTBA, MPHUCYIIETO
¢uznveckoii Hayke;

5) Tpy10BOT0 BOCIIMTAHUS

MHTEpEC K Pa3InYHbIM cepam MpodecCHOHATBHON JEATEIBHOCTH, B TOM YHCIIE CBSI3aHHBIM C
(U3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymeld mnpodeccun u
peann30BbIBATh COOCTBECHHBIC JKU3HCHHBIC TITAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMoOOOpa30BaHWIO B 00JIacTU (PU3MKU Ha
MPOTS)KEHUU BCEU JKU3HU,

6) 3K0JIOrMYeCKOro BOCIIUTAHUS

cOPMUPOBAHHOCTh ~ DKOJIOTHMYECKOH  KYJIbTYpPBI, OCO3HAaHHUE TJIOOATBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOIIeMm;

IUTAHUPOBAHKUE W OCYLICCTBIICHHE ICUCTBUI B OKPYXKAIOIICH cpelle Ha OCHOBE 3HAHMS IeJIeH
YCTOMYUBOTO Pa3BUTHS YCIIOBEUECTBA;

pacuIMpeHue OIbITa JIEATSILHOCTH JKOJOTUYECKOW HAIpPaBICHHOCTH HAa OCHOBE HMEHOIIUXCS
3HaHUi 10 PH3HKeE;

7) HIEeHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHSI
¢bu3nveckoil HayKw;

OCO3HAaHWE IEHHOCTH HAyYHOW JEATEIHHOCTH, TOTOBHOCTH B MpOIECCe H3YYCHHS (U3HKH
OCYIIIECTBIISTh MPOSKTHYIO M HCCIIEIOBATEIILCKYIO IS TEIIbHOCTh MHIUBHIyaTbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS
ba3oBble JJornyeckne a1eMCTBUSA:

camMoCTOSITeNbHO  (OPMYITUPOBATh M aKTyalH3UpOBaTh IMpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIISATE LENU AEATEIIbHOCTH, 3a1aBaTh [MapaMeTPbl U KPUTEPUU UX JTOCTHKEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B PACCMATPUBAEMbIX (PU3MUECKHX SIBJIICHUSIX;

pa3zpabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHajdu3a WMEIOIIMXCA MaTepPUAIbHBIX U
HEMaTEepHUaAIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B JICSITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM, OLICHUBATH
PHUCKU MOCIEACTBUM AEATEIBHOCTH;

KOOPJIUHUPOBATh U  BBINONHATE pabOTy B YCIOBUSX pPEaTbHOr0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEUICHUH KU3ZHEHHBIX TIPOOIIEM.
ba3oBble ucciaenoBaTelbCKue AeCTBHS.

BJIQJIETh HAYYHON TEPMHUHOJOTHEH, KITFOUEBBIMH IMMOHATUSIMHU ¥ METOJIaMU (DU3UIECKON HAYKH;

BJIQJIETh HaBBIKAMH y4e€OHO-MCCIIEIOBATEIHCKON U MPOEKTHON JEATEIHLHOCTH B 00J1aCcTH (PU3UKH,
CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIILHOMY TOUCKY METOJIOB PEIICHUS 3a/1a4d (U3NIECKOTo
COZIEpKaHUS, TPUMEHEHHUIO PA3JIUYHBIX METOI0B MO3HAHMUS;

BJIAJIETh BUJAMHM JECATEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHMUSA, €ro HWHTEpPIpPETALUH,
MpeoOpa3oBaHUI0 M MPUMEHEHUIO B Pa3IUYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPU CO3AAHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBIABJISATH IPUYUHHO-CIIEICTBEHHBIE CBSI3M M AKTYaJIU3UPOBATh 3a/1a4y, BbIABUIaTh TUIIOTE3Y €€
pelIeHMs, HaXOAUTh apryMEHThI JJIs JOKa3aTelbCTBa CBOUX YTBEP KICHMM, 3a/laBaTh MapameTpbl U
KpPUTEPHUU PEIICHUS;



aHAJIM3UPOBATh IOJYYEHHBIE B XOJ€ PEIICHUS 3aJaud Pe3yJbTaThbl, KPUTUYECKU OLICHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCIIOBUSIX;

CTaBUTh M (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTENbHOIN NESATEIHLHOCTH, B TOM
qHcIIe PHU U3YYeHUH (PU3HKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT,

YMETb IEPEHOCUTH 3HAHUSA MO (HU3UKE B MPAKTHUECKYIO 00aCTh KU3HEEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBI/IBUI'aTh HOBBIE UJEH, PEAIaraTh OPUrHHAIbHbIE TOIXObl U PEILICHUS;

CTaBUTH MPOOJIEMBI U 331a4H, JOMYCKAIONIUE aJIbTEPHATUBHBIC PELICHUS.

Paborta ¢ unopmanmeii:

BJIQJICTh HABBIKAMH MOJXY4YECHUS HHPOPMALUHU (HU3UIECKOTO COACPIKaHUSI U3 UCTOYHHUKOB PA3HBIX
TUIIOB, CaMOCTOSITEJIBHO OCYILIECTBJIATh IIOMCK, AaHAJIMW3, CUCTEMATHU3alMI0 U HMHTEPIPETALUIO
MHGOpMaLUU Pa3IMYHBIX BUJOB U (GOPM IMpe/ICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIHH;

UCIOJb30BaTh CPeACTBa MH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJOTUH B pELICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX UM OpIraHU3aLMOHHBIX 3aJady C COOJIIOJeHHEeM TpeOoBaHUM
SPrOHOMHUKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI, PECypcocOepeXeHus, MPaBOBbIX U ATUYECKUX HOPM,
HOPM MH(OPMAIMOHHON 0€301MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MYECKOTO COJEpKAHUS B PA3IMYHBIX (hopMaTax ¢ y4€TOM Ha3HAUYCHUS
uHbOpMAlMM W LEJIEeBOM ayIAWTOpWH, BHIOMpAs ONTHMAIbHYIO (OpMYy TPENCTaBICHUS U
BU3YaIH3al1H.

KoMmmyHukaTnBHBIEe yHHBepcaibHble YueOHbIe 1elCTBUSA:

OCYLLIECTBIIATH OOLLIEHHE HA YpOKaX (PU3MKHU U BO BHEYPOUHOH /1€ TEbHOCTH;

pacro3HaBaTh MPEINOCHUIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOHMIUKTHI;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HCIIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

MIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW M MHIAMBHIyalbHOIN paboThI;

BBIOMpATh TEMAaTUKy W METOJbl COBMECTHBIX JEHCTBMII C Y4€ToM OOLIMX HHTEPECOB U
BO3MOKHOCTEH KaKJI0T0 4JIEHA KOJUIEKTUBA;

IIPUHUMATH LIEJIM COBMECTHOM JEATEIbHOCTH, OPIraHU30BbIBATh U KOOPAWMHUPOBATH ACUCTBUS 11O
€€ JOCTHKEHHIO: COCTaBJIAThH IIAH JAEHCTBHM, pacCHpenesiTh pOJIM C y4ETOM MHEHHMHM YYaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU PabOTHI;

OLIEHUBAaTh KayeCTBO CBOETO BKJAJa M KaXJOT0 y4YaCTHHKAa KOMaH[Ibl B OOLIUIl pe3yinbTaTr 1o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeagaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HAEH C MO3ULUUM HOBM3HBI, OPUIMHAJIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh MO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3IMYHBIX CUTYyalUSAX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIEe YyHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA
Camoopranuszauus:

CaMOCTOSITENIbHO ~ OCYILECTBJIATh IO3HABATENbHYIO JEATEIbHOCTh B 00JlacTH (GU3UKU U
aCTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOATENIBHO COCTAaBJIATh IUIAH PELICHUS pPAacuy€THBIX W KAueCTBEHHBIX 3aad, IUIaH
BBITOJIHEHUS TIPAKTUYECKOM pabOThI ¢ yUYETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U
MIPEATIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUI;



JenaTh OCO3HAHHBIM BHIOOpP, ApryMEHTHUPOBaTh €ro, Oparb Ha ce0sl OTBETCTBEHHOCTH 3a
pelicHue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHPOBAHUIO U TPOSIBICHUIO 3PYIUIHMUA B 007acTH (U3UKH, MOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YJMOLHOHAJIbHBIH HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsiIM, BHOCHUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEISAM;

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW PEICKCHUU KaK OCO3HAHHS COBEPIIACMBIX JIEHCTBUU U
MBICJIUTEIIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHU;

MCIOJIB30BATh MPUEMBI peIIeKCHUN IS OLIEHKH CUTYaIH, BEIOOpA BEPHOTO PELICHUS;

YMETb OLIECHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHNUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apryMEHTBI APYTUX IIPU aHAIU3€E PE3YJIbTATOB JI€ATEIbHOCTH;

MPUHUMATD ce0sl, MIOHMUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA,

MIPUHUMATh MOTUBBI U apryMEHThI APYTUX MPU aHAIU3€E PE3YIbTATOB JI€ATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpouecce nocTtukeHUS JMYHOCTHBIX PE3YAbTATOB OCBOCHHS MPOTpaMMBbl MO (U3HMKE s
YPOBHsI cpemHero oOmiero o0pa3oBaHUs y OOYYarOIIUXCS COBEPIICHCTBYETCS HSMOLMOHAIBHBIN
MHTEJUICKT, TPEATIONIATAIONINH C(hOPMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CIOCOOHOCTh TOHMMAaTh CBOE SMOLIMOHAIBHOE COCTOSHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOIIMOHAILHON Cephl, OBITh YBEPEHHBIM B ce0¢€;

CaMOpPETYJIMPOBAHHUS, BKJIKOYAIOLIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTH 3a
CBOE TMOBEJCHUE, CIOCOOHOCTh AaTalTHPOBATHCS K OSMOIMOHAIBHBIM H3MEHEHHUSM M MPOSBISATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAILMM, BKIIOYAIOIIENH CTPEMIICHUE K TOCTHKEHUIO LIETN U yCIIEXY, ONTUMU3M,
MHHIIMATUBHOCTh, YMEHUE JEHUCTBOBATh NCXO/Is U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAIOMIEW CIOCOOHOCTh IIOHMMAaTh SMOIMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh BBICTPAUBaTh OTHOIIEHUS C JPYTUMHU
JOAbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

HPEIMETHBIE PE3YJIBTATDI

K kxonmy oOyuenus B 10 kiiacce mpeMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKHU B (HOPMUPOBAHUH COBPEMEHHOMN HAYYHOMH
KapTHHBI MUpa, B Pa3BUTHH COBPEMEHHOM TEXHHMKH M TEXHOJOTHH, B MPAKTHYECKOW NEATEIBHOCTH
JTIOJIEH;

YUUTBHIBaTh TPAHUIIBl MPUMEHEHUS] HM3YUYEHHBIX (U3UYECKUX MOJeNel: MaTepuajbHas TOYKa,
WHEepIMaIbHasl CHCTeMa OTCUéTa, a0COFOTHO TBEPOE TEINO, UICaTbHBIN Ta3, MOJCIH CTPOCHHUS Ta30B,
AKHUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN JIEKTPUUECKUI 3apsi/i IpU pellieHud GU3NYECKUX 3a/1a4;

pacrno3HaBaTh GU3NYECKUE ABIEHUS (TIPOIECCHI) U OOBSICHATh X Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHUS BELIECTBA M DJIEKTPOJAMHAMUKHU: PABHOMEPHOE H
PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBMKEHUE, CBOOOMHOE TaJieHHe Tel, ABUKCHHUE M0 OKPYKHOCTH,
WHepIHs, B3auMoieiicTBue Ten, nuddysus, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUIKOCTEH U TBEPIBIX
TeN, U3MEHEHHEe O0BhEMa TeNn MpU HarpeBaHWW (OXJIAXKICHHH), TEIMJIOBOE PAaBHOBECHE, HCIIapEHUE,
KOHJICHCAllUs, IUJIaBJICHUE, KPUCTAJUIM3alUs, KUIEHUE, BIAXHOCTh BO3/1YyXa, MOBBIIMICHUE JaBJICHUS
raza mpv €ro HarpeBaHUM B 3aKPBITOM COCYZAE, CBA3b MEXIYy IapaMeTpaMu COCTOSIHUS raza B
M30MpoIIeccax, JICKTPU3AIUS TeJl, B3aUMOJICUCTBUE 3apsiI0B;



OIMCHIBATh MEXAHMUYECKOE JBIKEHHE, MCIONIBb3YS (U3UUECKUE BETUYMHBL: KOOpAWHATA, MYTh,
nepeMeIeHne, CKOpocTh, YCKOPEHHE, Macca Tenla, CHJIA, MMITYJIbC Tejla, KUHETHUYECKas IHeprus,
NOTEHIMAJbHAsE OSHEPrus, MeXaHudeckas paboTa, MeXaHHMYECKas MOUIHOCTb, IPH ONUCAHUU
MPaBUJIBHO TPAKTOBATh (PM3UYECKHIA CMBICI HMCIOJIb3YEMbIX BEUYMH, UX OOO3HAYCHHS M €AUHUIIB,
HAXOJUTb (POPMYJIbI, CBSA3BIBAIOLIUE NaHHYIO PU3NYECKYIO BEIMYMHY C IPYTUMU BEIUYUHAMM;

OIMCHIBATh U3YYEHHBIE TEIJIOBbIE CBOMCTBA TENl U TEIJIOBbIC SIBICHUS, HCIONb3Ys (PU3NUYECKUE
BEJIMYMHBIL: ABJICHHUE Ta3a, TeMIlepaTypa, CpeaHssl KUHETHYeCKas SHEPrus XaOTUUYECKOIrO JIBHKEHUS
MOJIEKYJ, CpeIHEKBaJpaTHUHas CKOPOCTb MOJIEKYJ, KOJIWYECTBO TEIUIOThl, BHYTPEHHSSI JHEPTHUS,
pabora raza, K03 PUIMEHT MOJIE3HOTO JCUCTBUS TEIUIOBOTO JIBUTATENS; NIPHU OMHCAHUU TPABHILHO
TPAaKTOBaTh (PU3UYECKUN CMBICII HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYEHHS W €IMHHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYHHY C APYTUMH BEITHUYUHAM;

ONMCHIBATh HW3YYCHHBIC OJIIEKTPHUECKHUE CBOWCTBA BEIECTBA M DIICKTPUUYECKHE SIBICHUS
(mporiecchbl), HMCHONB3Ysl (PU3MUECKHE BEIMUMHBI: JJIEKTPUUYECKUU 3apsll, SJIEKTPUUYECKOe IIOJIe,
HaNpsLKEHHOCTD MOJIS, MOTEHIMAN, Pa3HOCTh MOTEHIUMAIOB; MPHU OMHMCAHUU IMPABWIBHO TPAKTOBATH
(bu3MYECKUN CMBICIT MCIIOJIb3yEeMbIX BEIWYMH, UX OOO3HAYEHHUS W €IUHHIIBI; YKa3bIBaTh (DOPMYJIBI,
CBSI3BIBAIOIIUE NaHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMYUHAMU;

aHAIM3UPOBaTh (DU3MUECKHE TPOLECCHl U SABIEHUS, HUCHONB3YyS (U3MYECKHE 3aKOHBl H
INPUHLMIIBL:  3aKOH BceMupHoro TsaroreHus, |, Il u Il 3akonsr  HbtoToHa, 3akoH coxpaHeHUS
MEXaHUYECKOH SHEPrHH, 3aKOH COXPAHEHHUS HMITYJIbCa, MPHHLIUI CYNEPHO3UIUN CHJI, TPHHIUI
pPaBHONPABUS WHEPIUAIBHBIX CHCTEM OTCUETa, MOJEKYIIPHO-KMHETUYECKYI0 TEOPUI0 CTPOCHHS
BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSA3b CPEAHEH KMHETUYECKOW SHEPIHH TEIUIOBOTO JBIIKEHHS MOJIEKYH C
abCONIOTHON TeMIepaTypoi, MEepBbId 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHHS 3JIEKTPHUECKOTO
3apsiaa, 3akoH KynoHa, mpu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTHYeCKOe
BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIACTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TNPHHLMUIBI JEHCTBHS MAalUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3nuyaTh yciaoBUs MX O€30MaCHOTO HCITOB30BAaHMS B TIOBCEAHEBHOM KU3HM,

BBITIOJIHATE OKCIEPHUMEHTHI 10 HCCIEJOBAHUIO (U3WYECKHX SBICHWH M TIPOILECCOB C
WCTIOJIb30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHM, IPU 3TOM (OPMYIHPOBATH MpolieMy/3aiady u
TUTIOTE3y Yy4eOHOTO OKCIEPUMEHTa, COOUpaTh YCTAaHOBKY U3 TMPEIJI0KEHHOTO0 O00OpyAOBaHUs,
IIPOBOJIUTH OMBIT U (POPMYIHPOBATH BBIBOIBI;

OCYILLIECTBIATh MPSIMbIE M KOCBEHHbIE M3MEpPEHMs (PU3NYECKUX BEJIMYMH, NPH 3TOM BHIOMpATh
ONTUMANIbHBIA CHOCO0 H3MEPEHHsT M HCIHOJIb30BATh H3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
U3MEPEHUI;

WCCIIEIOBAaTh 3aBUCUMOCTH MEXITy (U3NYECKUMH BEIHYMHAMH C HCIIOJIB30BAHUEM MPSIMBIX
W3MEPEeHUH, TPH OSTOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3yJIbTATHI IMONYUYSCHHON
3aBHCUMOCTH (PM3UYECKUX BEJMYMH B BHUJE TAONHII W TPaQUKOB, JENaTh BBIBOJBI MO pE3yIbTaTaM
WCCIIC/IOBaHHS,

coOoaTh MpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUU HCCIIEAOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIIEIOBATENIbCKOM W TMPOEKTHOW JEATENIBHOCTH C  MCIIOJIb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOTO 00OPYAOBAHUS;

pemaTh pacu€THbIE 3a/la4M C SBHO 3aJlaHHOM (U3UYECKON MOJENbI0, UCHOJIb3Yys (hu3nyYecKue
3aKOHBI U MPUHILIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 33Jaul BEIOMPATh (PU3UYECKYIO MOJIENb, BBIACAT
¢dusnveckne BETUYMHBI U (OPMYNBI, HEOOXOmUMBbIE Uil €€ pemIeHHs, MPOBOJUTH PACUYETH U
OLIEHUBATh PEATHLHOCTH MOTYYSHHOTO 3HAUCHHSI (PU3MUECKON BEINIHHEI,

pemarh KavyeCTBEHHBIE 3aJadd: BBICTPAWBATh JIOTHYECKH HEMPOTUBOPEUUBYIO IICTIOUKY
paccyXIeHUi ¢ OTIOpOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBIICHUS;

UCTIOJIB30BATh MPH PELICHUU YUeOHBIX 3a/1a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIOTUH IS
MOUCKA, CTPYKTYPUPOBAHUS, WHTEPHPETAIMA U TPEACTABICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHON



uHpOpMaLUY, TOTYYCHHON W3 pa3iMyYHBIX MCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh IOTY4aeMYIO
nH(pOpMaIIHIO;

MIPUBOAUTH MPUMEPHI BKIIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCETHEBHOM >KM3HU IUId OOecreueHus
0€30MacHOCTH NpU OOpalleHHH ¢ NpuOOopaMu U TEXHUYECKHMMM YCTPOWCTBAMH, IJI COXpaHEHUs
3JI0pOBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIoILIeH cpeie;

paboTaTh B TpyMIe C BBINOJIHEHUEM pPa3jMYHBIX COLMAIBHBIX POJICH, MIaHUPOBaTh PabOTy
TPYIIIBI, PAMOHAIBHO paclpeleNiaTh 00SI3aHHOCTH U IJIAHWPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX
CUTyallUsiX, aJeKBATHO OLIEHUBATh BKJIAJ KaXJOIO U3 YYAaCTHUKOB TPYIIBI B peEIIeHUE
paccMaTpuBaeMoid POOIeMEI.

K xonmy oOydyenus B 11 Kiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JEMOHCTPHUPOBATh Ha MMPUMEPAX POJIb U MECTO (pU3MKU B (HOPMUPOBAHUM COBPEMEHHOMN HayYHOMN
KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJOTHH, B MPAKTUYECKOW AESITETbHOCTU
JOJIeH, IeJIOCTHOCTh U €IMHCTBO (PU3NYECKOM KApTUHBI MUPA;

YUUTHIBATh TPAHUILIBI IPUMEHEHUS U3YUYCHHBIX (PU3NUECKUX MOJIENCH: TOUSUHBINA INEKTPUUECKUI
3apsj, Jy4 CBETa, TOYEUHbII UCTOUHUK CBETA, AJIEpHAsI MOJEIb aTOMa, HYKJIOHHAs MOJIE€]b aTOMHOIO
Spa IpU PEeHICHUN PU3UUECKUX 3a1ad;

pacmo3HaBaTh (QU3MYECKUE SIBICHUS (TPOIECCh) W OOBSICHATH HMX HAa OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKNA M KBAaHTOBOW (PHM3HMKH: 3JEKTpUYECKass MPOBOJUMOCTH, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBHE MAarHUTOB, DJIEKTPOMArHUTHAS MHAYKLHUSA,
JeCTBHE MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM M JBIDKYIIMKCS 3apsijl, SJEKTPOMarHUTHBIE
KojeOaHusT M BOJHBI, MPSMOJIIMHEHHOE PpACIpPOCTPAaHEHHWE CBETa, OTPaXKEHHE, MpeIoMIICHHE,
uHTephepeHys, Tudpakuus U MOoIIpU3alMs CBETa, AUCIEPCUsl CBeTa, (POTOINEKTPUIECKUN IPPeKT
(boTtordexrt), cBeToBOe aBiieHHWE, BO3HMKHOBEHHE JIMHEHYATOrO CIIEKTpa aroMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIi0aKTUBHOCTb;

ONMCHIBATh M3y4YCHHBIE CBOMCTBAa BemiecTBa (DJIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYIO TPOBOJAMMOCTh PAa3IMUHBIX Cpell) U 3JIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI),
UCHOJB3Yys (PU3MUECKUE BEIMUYUHBL: 3JIEKTPUUECKUHN 3apsijl, cujla TOKa, MEKTPUUECKOE HAIpsUKEHHE,
AJIEKTPUUYECKOE COIMPOTHBIIEHUE, PA3HOCTh IMOTEHIMANIOB, JIEKTPOIBIDKYIIas cuia, paboTa TOKa,
WHIYKIHUS MarHUTHOTO Mo, cuia Amrmepa, cuia JlopeHila, MHIYKTHBHOCTh KaTYIIKW, SHEPrus
AJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJIeH, MepuoJ M YacToTa KojiebaHui B KosieOaTeIbHOM KOHTYDE,
3aps M cujga TOKa B IIPOLECCE TapMOHUYECKHX JJIEKTPOMAarHUTHBIX KosiebaHuil, QokycHoe
paccTosiHue U ONTUYECKas cuja JHMH3bI, MPU ONMUCAHUM MPABWIBHO TPAKTOBATH (PU3NYECKUN CMBICI
WCTIOJIB3yEMBIX BETHYUH, X 0003HAYCHUS M €AMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO
(U3NIECKYIO BETMYNHY C IPYTHMHU BEIINYHHAMHU;

OIUCHIBATh M3YYECHHBIE KBAHTOBBIC SBJICHHUS W INPOLECCHI, UCHOJB3Yd (PU3NYECKHE BEIUYHHBI:
CKOpOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, PHEPIUS U HMITYJIbC (OTOHA,
NepuoJl TOJypacnaaa, SHEPrus CBSA3M aTOMHBIX sJ€p, NpU OIUCAHWM NPAaBUIBHO TPAKTOBATh
¢u3nveckuif CMBICIT HCIIOJIB3YEMbIX BEIMYMH, UX 0003HAUCHHsI M €IUHHIIBI, YKa3bIBaTbh (POPMYIIBI,
CBSI3bIBAIOIIME JIaHHYIO (PU3MUECKYI0O BEIUYMHY C JIPYTMMH BEIWYMHAMH, BBIYHCIATH 3HAUYCHUE
(hbU3UYECKON BEITMYHHBL,

aHAJIM3UPOBaTh (PU3MUECKHE TPOLIECCHl U SABJIEHUS, HUCHONB3YyS (U3MUECKHEe 3aKOHBI U
NpUHIMIIBL: 3aKOH OMa, 3aKOHBI IOCJIEIOBATEIBHOTO M MAPAJIEIBHOIO COETUHEHUS MPOBOJHUKOB,
3akoH  JIxoyns—JleHma, 3aKOH  BJIEKTPOMArHUTHOM  MHAYKIMHU, 3aKOH  IPSMOJUHEIHOTO
pacrpoCTpaHeHHUsT CBETa, 3aKOHBl OTPAKEHHUS CBETA, 3aKOHBI TPEIOMIICHHS CBETa, ypaBHEHHE
OiHmTeitHa U1 poTod(h(dexTa, 3aKOH COXPAHEHUs SHEPTHH, 3aKOH COXPAaHEHHs MMITYJIbCa, 3aKOH
COXpaHEHMs 3JEKTPUUECKOT0 3apsa, 3aKOH COXPAHEHHUS MaccOBOTO YHUCIA, OCTylaThl bopa, 3akoH



palMOAaKTUBHOTO pachaja, 0OpU 3TOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OIpEAEIATh HANPABJIECHUE BEKTOPAa MHAYKIMHM MAarHUTHOIO IOJIA NPOBOJHHKA C TOKOM, CHJIBI
Awmriepa u cuibl JlopeHua;

CTPOUTH U OMMCHIBATh U300paKeHHE, CO3JaBaeMO€E IJIOCKUM 3€pKaJloM, TOHKOM JIMH30H;

BBIMOJIHATE HKCHEPUMEHTHl 110 MCCIEJOBAHUIO (PU3UYECKHX SBJICHUH M IPOLECCOB C
HCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (GOpMyJIMpoBaTh npodieMy/3azady u
TUIIOTE3y Y4YeOHOro SKCIEPUMEHTa, COOMpaTh YCTAHOBKY H3 MPEJIOKEHHOro 000pyloBaHMs,
MIPOBOJIUTH OMBIT U (HOPMYITHPOBATH BHIBOIBI;

OCYIIECTBIISATh MPSIMbIE M KOCBEHHBbIE M3MEpPEHHS (PU3NYECKHX BEJIMYMH, NMPU 3TOM BHIOMPATH
ONTUMANBHBIA CHOCO0 M3MEPEHUsT U HCIOJIb30BATh H3BECTHBIE METOBI OLEHKH IOTPEIIHOCTEH
U3MEPECHU;

HCCIIeI0BaTh 3aBUCUMOCTU (DU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSAMBIX U3MEPEHUI: IpU
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATh PE3Y/IbTaThl MOTYYEHHONW 3aBUCUMOCTH (PU3NYECKUX
BEJIMYMH B BUJIE TaOJIUI] U TpaUKOB, AeJIaTh BEIBOJBI IO PE3yJIbTATaM UCCIIE0OBAHUS;

coOroaTh MpaBuiia 0€30MacHOro TpyJa HpU MPOBEACHUU HCCIIEAOBAaHUM B paMKax y4eOHOro
HKCHEPUMEHTa, Y4eOHO-MCCIIEOBATENIbCKOM M NPOEKTHOW JIEATENIBHOCTH C  HCIOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOMCTB U JJAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIC 3a/la4d C SBHO 3aJlaHHON (M3WYECKON MOJEIBI0, UCHONBb3yd (hrusmueckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Jaui BEIOMPATh (PU3MUYECKYIO MOJIEIb, BHIACTSAT
¢usnveckne BeTUYMHBI M (OPMYNBl, HEOOXOmUMBIE Ui €€ pElIeHHs, NPOBOAWTH PACUETHl H
OLIEHUBATh PEAJILHOCTH MTOJYYEHHOT'O 3HAUE€HUS (PU3UUECKOM BETHUUHBI;

pelars KayeCTBEHHBIE 3aJa4yM: BBICTPAUBaTh JIOTUYECKH HEIPOTUBOPEUYMBYIO LEHNOUYKY
paccyXJIeHUI ¢ OOpOoi Ha N3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3HUECKUE SABIICHMUS;

HCIOJIb30BATh MPH PELICHUU Y4eOHBIX 3a/1a4 COBpEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJIIOTUH IS
MIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMU U NPEICTaBICHUA Y4€OHOM M Hay4HO-TIOMYJISIPHOM
nH(pOpMallMY, TONTYYEHHON M3 pa3jMYHbIX HCTOYHHUKOB, KPUTHUECKH aHAJIM3UPOBATh MOJy4aeMYIO
uH(pOpMalLIO;

OOBSACHATh TMPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHUUYECKHUX YCTPOMCTB, pa3inyarb
yCJI0BHUS UX OE€30MaCHOT0 MCIIOJIB30BaHNs B IOBCEAHEBHOM KU3HM;

IIPUBOANTH IPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHbBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BAaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B MOBCEJHEBHOHN KM3HM JUIs oOecredeHus
0e30MacHOCTH MpU OOpalleHuu ¢ NpubopaMu U TEXHUUYECKUMH YCTPONCTBAMH, AJIsi COXpPaHEHUS
3JI0pOBbsI U COOJIFOJICHUS HOPM KOJIOTHYECKOI 0 MIOBE/ICHUS B OKpY KaIOILEH cpesie;

paboTaTh B TpyMIe C BBINOJIHEHWEM pPa3jMYHBIX COIMANBHBIX POJIEH, MiIaHUpOBaTh paldoTy
IpyNIbl, PallMOHAIBHO paclpeiesiTh 005 3aHHOCTH U IUIAHUPOBAThH JIEATEIbHOCTh B HECTaHJAPTHBIX
CUTyalusX, aJEKBaTHO OLICHMBAaThb BKJIAJ KaXJOTO U3 YYAaCTHUKOB TIpYIIBl B pELIECHUE
paccMaTpuBaeMoit poOIEeMBI.

COILEPKAHUE OBYYEHMUSA

10 KVIACC
Paszpnen 1. ®usuka u MeTOABI HAYYHOI'0 IIO3HAHUSA

®uszuka — Hayka o npupoje. Haydnble MeTOabl MO3HAHUS OKpykKaromero mupa. Ponb
HKCIEPUMEHTA ¥ TEOPUH B MPOIlecCe MO3HAHUS IPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBaHue GU3NUECKUX SBICHUH U nporeccoB. Hayunsle rumote3sl. @U3ndeckue 3aKOHBI
U Teopuu. [ paHUIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpuHINIT COOTBETCTBUS.



Pome u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHOM HAy4HOH KapTHHBI MHpa, B
MIPAKTUYECKOU NEATEIbHOCTH JIIOICH.

Jlemoncmpayuu

Amnanoroblie U U(PPOBbIE U3MEPUTEITBHBIE TPHOOPHI, KOMITBIOTEPHBIE TATUHKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHue. OTHOCUTENIBHOCTh MEXAaHWYECKOro JBHWKeHHs. Cuctema OTcuéra.
Tpaektopus.

[lepemenienue, CKOpOCTb (CpeAHsisl CKOPOCTb, MIHOBEHHasi CKOpPOCTb) M YCKOPEHHE
MaTEpUaIbHOM TOUYKHM, MX IPOEKIUH HAa OCH CUCTEMBI KoopauHar. CllokeHue NepeMEelIeHUH u
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOEe JBMkeHHE. [paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTHU U NIEPEMELICHUS MaTEPUAIIbHON TOUKH OT BPEMEHHU.

CBoboaHoe najzieHue. Y ckopeHrne cBOOOIHOTO MaieHusl.

KpuBonunelinoe nBukenue. [[BukeHrne MatepruagbHON TOUKM IO OKPYXKHOCTH C MTOCTOSIHHOU T10
MOJIYJII0 CKOPOCTBbIO. YTJIOBas CKOpPOCTb, JUHEHHas cKopocThb. llepmon u yactora oOpalleHus.
LlenTpoCcTpeMUTENBHOE YCKOPEHHUE.

TexHudeckue yCTpPOWCTBA M NPAKTUYECKOE INPUMEHEHME: CIHJIOMETD, JABHKCHUE CHAPSJIOB,
LICIIHBIE U PEMEHHBIE IIEpeayu.

Jlemoncmpayuu

Mopeinb cucTeMbl 0TCUETA, HILTFOCTPALIAS KHHEMAaTHYECKUX XapaKTEPUCTUK ABUKCHUS.

[Ipeobpa3oBanue ABUKEHHM C UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBrkeHus Tena, OpolIeHHOro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocTy Npyu ABUKEHUHN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3yueHnne HepaBHOMEPHOTO IBHKEHUS C LIEJIBIO ONPEIEICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOLICHHSI MEXKIAY IyTSAMHU, NPOWJIECHHBIMU TEJIOM 3a IOCIEHOBATEIIbHBIC
paBHBIE POMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JABM)KEHHUH C HAYaJIbHOM CKOPOCTBIO, PABHOU
HYIIIO.

N3ydenne nBuKeHMs IIApUKa B BI3KON )KHUJIKOCTH.

W3yuenne nBMKEHUS Teja, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunnnn orHocutensHOCcTH [amwites. IlepBwiii 3akoH HeroToHa. MHepruanbHbBIE CHCTEMBI
OTCY€Ta.

Macca Ttena. Cuina. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa 111 MatepralibHOM
ToukH. Tpernii 3akoH HploTOHA 151 MaTepHaIbHBIX TOYEK.

3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunasl Tpenus (moxos, ckonbxeHus, kaueHus). Cuna tperus. Cyxoe Tpenue. Cuia
TPEHUSI CKOJBKEHUS M cuia TpeHus nokos. Koapduument tpenus. Cuia CONpPOTUBIICHUS NPHU
JIBUKEHUH Tela B )KUJIKOCTH WJIU Tase.

[ToctynarenbHoe U BpalareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT cuiibl OTHOCUTEIBHO OCH BpamieHud. [lmeuo cuiibl. YClnoBusS paBHOBECHUS TBEPIOTO
Tena.

TexHudeckue yCTpoWcTBA M IIPAKTUYECKOE IMPUMEHEHHUE: IMOMIIMIIHUKH, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu



SIBrenne nHepuum.

CpaBHeHuE Macc B3aMMOJEHCTBYIOIUX TEI.

Bropoii 3akoH HeroToHA.

N3mepenue cui.

CnoxxeHue CHIl.

3aBUCUMOCTb CHUJIBbI YIIPYTOCTH OT Je(pOopMaLnu.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOIBEME U NTAJICHUH.

CpaBHeHHE CHII TPEHUS IIOKOS, KAUYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

W3yuenne nBmxeHus: OpycKka Mo HaKJIOHHOH MJIOCKOCTH.

HccnenoBanme 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPY)KUHE U PE3UHOBOM 00pasIie,
oT ux Aehopmaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILEr0 OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

HNmnynbe marepuanbHON TOYKM (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. MMmynbc cuibl u
U3MEHEHUE UMITYyJIbCa Tejla. 3aKOH COXPaHEHUs UMITYJbca. PeakTUBHOE ABM)KEHUE.

Pab6ora cuibl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOi Touku. Teopema 00 M3MEHEHNH KHHETUYECKON SHEPTUH.

[lorenunaneHas sHeprus. lloTeHnuanbHas 3Heprust ynpyro JaeOPMUPOBAHHON MPYXKUHBI.
[ToTenunanpHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[loreHnuanpHble W HeMOTeHUUAIbHblEe CcuiIbl. CBsA3b pabOThl HEMOTEHLHUAIbHBIX CHII C
U3MEHEHUEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUu.

Yopyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCTpOMCTBA U IPAKTHUECKOE IPUMEHEHHME: BOAOMET, KOIEp, IPYKUHHBIN
MIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxkTnBHOE NBMKEHUE.

Ilepexosa MoTeHIMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yAapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u paboOThl CUIIBI ¢ U3MEHEHHEM MEXaHWYeCKOH SHepruu Teja Ha ImpuMepe
pacCTsKEHUs PE3UHOBOIO KIyTa.

Paszpnen 3. MoaekyasipHasi Gu3uKa ¥ TEPMOAUHAMMKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU mMeopuu

OcCHOBHbBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHYECKOH TEOPHUH M HX OIBITHOE 00OCHOBAaHHUE.
BbpoynoBckoe newxkenue. Juddysus. Xapaktep ABUKEHHS M B3aUMOJCHCTBHUS 4YacTHUI] BEIIECTBA.
Mogenu cTpoeHHs ra30B, XKUAKOCTEH W TBEPABIX Ted U OObSICHEHHE CBOWCTB BEIECTBA HAa OCHOBE
9THX Mojzenei. Macca u pazmepsl Mosekyil. KonmnuectBo Bewectsa. [loctossHHas ABorapo.

Temosoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mopnens wupeanpHoro rasa. (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU
UJeabHOTO ra3a. AOCOIIOTHAs TeMIlepaTypa Kak Mepa CpeHel KWHETUYEeCKOW 3HEPTUU TEIJIOBOIO
JNB>KeHUd dactull rasza. [llkana temneparyp KenbBuna. ['a3oBbie 3ak0oHBI. YpaBHeHHE MeHaeneeBa—
Knaneiipona. 3akon JlanpToHa. M3omporecchl B HI€aJbHOM Ta3e C IOCTOSHHBIM KOJWYECTBOM
BemlecTBa. ['paduueckoe npeacTaBieHre H30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETD, OapoMeTp.



Jlemoncmpayuu

OnbITHI, TOKA3BIBAIOIINE JUCKPETHOE CTPOCHUE BelIecTBa, (poTorpaduu MOJIEKYS OpraHMYECKUX
COCIMHECHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3aUMOACHCTBUSA.

Mopeinb, HIUTFOCTPUPYIOLLAsk TPUPOY JABJICHUS ra3a Ha CTEHKHU Cocya.

OMBITHL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJI€aIbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KJIACCHOW KOMHATE€ Ha OCHOBE U3MEPEHHI 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEK/y TApaMEeTPaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocno6vt mepmoounamuxu

TepmonunaMmuyeckasi cuctema. BHyTpeHHsIs1 SHEPTUsl TEPMOAMHAMUYECKON CUCTEMBI M CIIOCOOBI
e€ u3meHenusa. KomuuecTtBo TernoTel U paboTta. BHyTpeHHSS SHEprus OJHOATOMHOIO HJI€aTbHOTO
raza. Buzapl Temonepenauu: TEMIONPOBOAHOCTb, KOHBEKLHMS, U3IydeHUE. YelbHas TEIJI0EMKOCTh
BemiecTBa. KonnyecTBo TEMIOTHI MpH TEIUIONEpeaaye.

[Tonstue o0 ammabarHom mpouecce. IlepBbiii 3ak0oH TepMmoauHamuku. [IpuMmeHeHne nepBoro
3aKOHA TEPMOJAMHAMHKH K H30mporieccaM. [ padudeckast HHTepIpeTaus padoThl rasa.

Bropoii 3akoH TepmoannamMuki. HeoOpaTuMOCTh IPOLIECCOB B MIPUPO/IE.

TennoBeie MamuHbl. [IpuHIUIBL EHCTBUS TeIUIOBBIX MamiuH. [IpeoOpasoBaHus sHepruud B
TerioBbix MamuHax. KoadduuueHnt nmonesnoro aeiictBusi TemoBoi MamuHbl. [{ukn KapHo u ero
KO3 (UILIMEHT MOJIE3HOTO AEHCTBUSA. DKOJIOTHYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.

TexHuueckue ycTpoucTBa M MPAKTUUECKOE NMPUMEHEHHUE: JBUTaTellb BHYTPEHHErO CropaHus,
OBITOBOM XOJIOIUITFHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3menenne BHYTpEHHEW PHEPrUM Tella MPU COBEPIICHUU PAOOTHI: BBUIET MPOOKH U3 OYTHUIKU
MO/ JIEHCTBUEM C)KaTOrO BO3JyXa, HarpeBaHue H¢pupa B JATYHHOH TpyOKe MyTEM TpeHus
(BUI€OAEMOHCTpAIIHS ).

N3meneHnue BHyTpeHHEH dHepruu (TemrepaTypsl) Tela Ipu Teruionepeaaye.

OmnbIT 0 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YUTHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CTOPaHUsl, peaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusa eeujecmea. Pazoevie nepexoovl

[TapooGpazoBanue u koHaeHcarus. Mcmapenue u kxureHue. AOCONIOTHAS W OTHOCHUTEIbHAsS
BIQKHOCTh BO3AyXa. HacelmeHHBIH map. YAenpHas TemioTa mnapooOpa3oBaHUs. 3aBUCHMOCTH
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUSI.

Teépmoe Tteno. Kpucramnmueckue u amopdHble Tena. AHHU30TPOMUS CBOWCTB KPHUCTAJIOB.
Kunkue kpucramisl. CoBpeMeHHbIe MaTepuanbl. [lnaBnenne u kpucramuzanus. Y AelbHas TEIIoTa
riaBnenus. Cyomumarus.

VYpaBHeHHE TEIJIOBOTO OaaHca.

TexHudeckue yCTpPOWCTBA H TPAKTUYECKOE TMPUMEHEHHE: THTPOMETP U TICHXPOMETD,
KaJIOPUMETP, TEXHOJOTUU TOJIYYCHHSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAaHOMATEPHUAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILEHHBIX M1APOB.

Kunenue npu noHW>KEHHOM JaBICHUU.



CriocoObl U3MepeHus BIaXKHOCTH.

HaGmoneHne HarpeBaHus 1 IUIABJICHHUS KPUCTAUTHUECKOTO BEIIECTBA.
JleMOHCTpanust KpUCTaJLIIOB.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomol

M3mepeHne OTHOCUTENFHOM BIaKHOCTH BO3yXa.

Pa3znen 4. DiiekTpoanHamMuKa

Tema 1. Inexmpocmamuka

DJeKTpu3anus Tell. DJIeKTpuYecKui 3apsaa. JBa Buaa ayexkTpuueckux 3apsanoB. [IpoBoaHukw,
JUAJIEKTPUKHU U TTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUS dJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIN AJEKTPUUECKUN 3apsll. DIEKTPUUECKOE
noste. Hanpsok€HHOCTBH  3JEKTpUYECKOro moid. [IpuHOMN cynepno3uuuu 3JIeKTPUYECKUX IOJIEH.
JInHnM HaNIpsKEHHOCTH DJIEKTPUYECKOIO OIS,

Pabora cun snextpocratuueckoro nois. Ilorennman. Paznocts nmotenuuanos. IlpoBogHuku u
JUBJIEKTPUKHU B DJIEKTPOCTATUUECKOM ToJie. J{uanekTpruyeckas IpOHUIAeMOCTb.

OnektpoémkocTh. KoHaeHcaTop. DneKTpOEMKOCTh IJIOCKOIO  KOHJEHCATopa. JHEprus
3apsyKEHHOT0 KOHJIEHCATOpA.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE NPUMEHEHHUE: 3JEKTPOCKON, 3JIEKTPOMETP,
ANEKTPOCTAaTUYECKAsl 3alllMTa, 3a3eMIIEHHE JJIEKTPONpPUOOpOB, KOHACHCATOp, KOMUPOBaIbHBIN
anmnapar, CTpyWHBbINA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3anmoneiicTBre HaRNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DNeKTpocTaTUYeCKas 3allluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM IT0JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHcaTopa OT IUIOIAAM IUIACTHUH, PACCTOSHUS
MEXy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit anekmpuyeckuit mox. Toxu 6 paznuunsvix cpeoax

DNEeKTpUYECKH TOK. Y CIOBHS CYIIECTBOBaHUS 3JEKTpUUYECKOro Toka. Mcrounuku toka. Cuna
TOoKa. [ 1oCTOSTHHBIN TOK.

Hanpsioxenue. 3akon Oma ai1g yyacTka Henu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y IEIbHOE CONMPOTHBICHUE BemniecTBa. [locimemoBarenbHoeE,
napajuiesIbHOe, CMEIIaHHOE COeAMHEHNE TPOBOAHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlkoyns—JIenia. MOmHOCT AIEKTPUYECKOTO TOKA.

DNeKTpOABMKYIasi CHJIa M BHYTPEHHEE COINPOTHUBIEHHWE HCTOYHUKA ToKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM) AyieKTprudeckoii renu. KopoTkoe 3amMbIkaHue.

DNEeKTpOHHAasl MPOBOJAUMOCTh TBEPIBIX METAJIOB. 3aBHCHUMOCTb CONPOTHBICHUS METAUIOB OT
Temrneparypbl. CBEpXIIPOBOIUMOCTb.

DneKkTpuyecKuil TOk B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[HonynpoBonuuku. CobcTBEHHAs: U IPUMECHasi MPOBOJUMOCTD MOJIYIPOBOIHUKOB. CBOMCTBA P—
n-nepexona. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKMH TOK B pacTBOpax MW paciulaBax dJEKTPOJIUTOB. JIEKTPOIUTHYECKAsS
JTUccoumanus. JIEKTPOIH3.



OnekTpuyeckuii TOk B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIA pa3psia. MoaHusl.
[Ina3zma.

TexHnueckue yCTpoOICTBA M NPAKTUYECKOE IMPUMEHEHHE: aMIIEPMETP, BOJBTMETP, PEOCTarT,
MCTOYHHUKH TOKA, 3JIEKTPOHArpeBaTelbHbIC NMPUOOPHI, dJIEKTPOOCBETUTEIbHBIE MPHOOPHI, TEPMOMETP
COINPOTUBIICHUS, BAKyyMHBIA JHMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOIYIPOBOJIHUKOBBIN TUO,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaAPSHKEHUS.

3aBUCUMOCTb  COINPOTUBIICHUS LMIUHAPUYECKMX IPOBOJAHMKOB OT JUIMHBI, IUIOLIAAU
IIONIEPEYHOI0 CEUYEHUS U MaTepuaa.

CMeniaHHOE COEJUHEHHNE ITPOBOJHUKOB.

IIpssmMoe w3MepeHue dIIEKTPOIABHKYILEW Ccuibl. KopoTkoe 3aMblKaHUE TaJIbBAHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OHOCTOPOHHSS TPOBOAUMOCTD AUOJIA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydyeHne cMeIIaHHOrO COEIMHEHUS PE3UCTOPOB.

N3mepenue 3neKTpoABMKYIIEH CHIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTHBIICHUS.

HabGrotenue amekTposu3a.

MexnpeamMeTHbie CBSI3H

W3yuyenne kypca ¢usuku Oa3zoBoro ypoBHsS B 10 Kkilacce OCYIIECTBISETCA C Y4ETOM
COJIEP>KATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTUKU, OMOJOTHH, XUMHH, reorpaduu u
TEXHOJIOTUH.

Meosicnpeomemnvle nonamus, CBI3aHHbIE C U3YUYEHHUEM METOJI0B HAYYHOT'O MO3HAHUS: SIBJICHUE,
Hay4HbId (akT, TUMoTe3a, (¢u3NUecKkas BEIMYMHA, 3aKOH, TEOPHs, HAOIIOJEHUE, SKCIEPUMEHT,
MOJIETUPOBAaHUE, MOIEINIb, U3MEPEHHE.

Mamemamuxa: perieHre CUCTEMbl YpaBHEHMM, JIMHeWHas QyHKUMs, mapaboia, runepbosia, ux
rpaduKd U CBOMCTBA, TPUTOHOMETpUYECKHE (YHKIMM: CHHYC, KOCHMHYC, TAaHI'€HC, KOTaHIE€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI M MX MPOEKIMHA HAa OCH KOOPJIMHAT, CIOKEHUE
BEKTOPOB.

buonocus: Mmexannueckoe ABMKEHUE B )KUBOU npupoze, nuddysus, ocMoc, Term1000MeH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpEadyH, TEIJIOBOE PAaBHOBECHE), JJIEKTPUUECKHE SIBJIECHUS B >KUBOMU
MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBAa, CTPOCHHE aTOMOB M MOJIEKYJ, MOJb BEIeCTBa,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPHABIX TelN, )KHJIKOCTEH M ra3oB, AJIEKTPUUYECKHE CBOWCTBA
METaJUIOB, 3JEKTPOJIUTUYECKAS TUCCOLIMALINS, TaTbBAHUKA.

l'eoepaghus: BI1a)XHOCTB BO3/lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeus: ipeoOpa3oBaHue JBMKEHUH C HCHOJB30BAHMEM MEXaHU3MOB, YYET TpPEHUS B
TEeXHHKE, TOIIUITHUKH, UCTIOJIb30BaHNE 3aKOHA COXPAHEHHs UIMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JABUTaTelb BHYTPEHHEro CropaHusi, mapoBas TypOuWHa, OBITOBOM XOJOJWIBHUK,
KOHUIIMOHEP, TEXHOJIOTHH IOJIyY€HUsI COBPEMEHHBIX MaTepuasoB, B TOM YHCIe HAHOMAaTepUasoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTaTUYECKas 3aIlIMTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, SJEKTPOHATPEBATENbHbBIE PUOOPHI, JIEKTPOOCBETUTENbHbIE TPUOOPHI, ralbBaHUKA.

11 KJIACC
Paznen 4. DiiekTpoaMHamMuKa



Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbIE MarHUThHl. B3auMOAEHCTBUE MOCTOSIHHBIX MAarHuTOB. MarHutHoe mnosue. Bekrop
MAarHUTHOM MHAYKUMHU. [IpUHLMIO Cyneprno3suuud MAarHUTHBIX NOJIEH. JIMHUM MarHUTHOM WHIYKLIHH.
KapTuna nuHMii MAarHUTHOM MHIYKIIMU TTOJISl IOCTOSIHHBIX MarHUTOB.

MarnuTHO€ noJie MPOBOJIHUKA ¢ TOKOM. KapTuHa TMHUI MHAYKIIMM MarHUTHOTO IOJISI JNIMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHMKA, KaTyIIKU ¢ TOKOoM. OmbIT Dpcrena.
B3anMopeiicTBre MpOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJib U HallpaBJICHUE.

Cuna Jlopenna, e€ MOaylb W HampaBjieHHUE. [[BHkeHME 3apssKeHHOW YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. Pabora cumsl Jlopenia.

SIBnenue  dimeKTpOMarHUTHOM  mMHAYKOuW. [IoTOK  BeKTOpa  MAarHUTHOM  MHIYKLIMH.
DNEKTPOABUKYIIAS CUJIAa UHAYKIIMU. 3aKOH 3JIeKTpOMarauTHo unaykuuu dapazes.

BuxpeBoe nsnexTpuueckoe moJsie. OJIEKTPOABMXKYIAs CHJIA HHIYKIMM B IIPOBOJHUKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuiio Jlenua.

NHIyKTUBHOCTD. SIBI€HME CAMOUHAYKLIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHudeckue  yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: IOCTOSIHHBIE  MarHHTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN 3JIEMEHTAPHBIX YACTUII, UHTYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHUE FIIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIMHUY MHIAYKIIMY MarHUTHOTO MOJIS.

B3aumMopeiicTBre JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SBneHune ANEKTPOMArHUTHON UHAYKITHH.

[IpaBuio JleHna.

3aBUCHUMOCTD AJEKTPOJIBHXKYIIEH CHIIBI MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBneHne caMOMHAYKIUY.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

UccnenoBanue neCTBUSI TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 3J1€KTPOMAarHUTHOW WHIYKITUU.

Paspnen 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KOAEOAHUA

Konebarenbnas cucrema. CBoOOAHBIE MeXaHHUECKHUe Konebanus. ['apMoHnYeckue KoneOaHusl.
Ilepuon, wacrora, ammnuTyaa u ¢aza konedbanuid. [Ipy>xuHHBIA MasTHUK. MaTeMaTu4eckuii MasiTHUK.
VYpaBHeHHE rapMOHUYECKHX KoseOanuil. [IpeBpaiienue sHeprun Npu rapMOHMYECKUX KOJIeOaHUIX.

Konebarenpupiit  kOHTYp. CBOOOJHBIE OSJIEKTPOMArHUTHBIE KONEOAHWS B  HICATHHOM
KoJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHUYEeCKUMH M DJIEKTPOMArHUTHBIMU KOJIEOAHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUH B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxarouMx KojeOaHUAX. BbIHyXIeHHbIE MeXxaHHYeCcKHe KojeOaHus.
Pe3onanc. BeiHyX)I€HHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[Tepemennbiii TOk. CHHYCOMIAIBHBIA TEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJTbI TOKA U HATIPSIKEHUS.



Tpancdopmarop. IlpousBoacTBo, mnepeaaya W HOTPEOJNIEHUE DIEKTPUYECKOH HHEPIUU.
OKOJIOTMYECKME PHUCKM TIpH  IPOU3BOJACTBE  3JeKTposHepruu. KynbTypa  ucnonp3oBaHus
AJIEKTPO3HEPTUHU B ITOBCETHEBHOM JKU3HH.

TexHudeckue yCcTpoHWCTBa M IIPAKTUYECKOE NPHUMEHEHME: DJIEKTPUYECKUM 3BOHOK, I'€HEpaTop
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOnepeiay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoIeOaTEIbHON CHCTEMbI (NPYKUHHBIM WU MaTeMaTU4YeCKUi
MasITHHK).

Habmonenue 3aTyxaroniux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

HaGmonenue pe3oHanca.

CB00O/IHBIC AJIEKTPOMArHUTHBIE KOJICOAHHMS.

OcmorpaMMsl (3aBUCUMOCTH CHIIBI TOKA U HANPSHKEHUS OT BPEMEHU ) AJIs DJIEKTPOMArHUTHBIX
KoJeOaHuH.

Pe3onanc npu mnocnenoBaTeIbHOM COEQUHEHUU PE3UCTOpa, KAaTyIIKd WHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mopenb TUHUU 3EKTPOIepeaayuH.

Vuenuueckuii sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue 3aBUCHUMOCTH IE€pHOJa MajiblX KojeOaHUM rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Ipysa.

HccnenoBanue mepeMEHHOIO TOKA B IIENM U3 IOCJEA0BAaTENIbHO COEAMHEHHBIX KOHAEHCATOPA,
KaTyUIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60IHbL

MexaHnuyeckue BOJIHBI, ycioBHUs pacnpocTpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHUs U
mnuHa BoJHBL. [lomepeunsle W mpojofibHBIE BOJHBL. VHTepdepeHuns u nudpaxkius MeXaHHYeCKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIOBHS M3JIy4YEHHsS JJIEKTPOMArHUTHBIX BOJIH. B3aumnHas
opueHTtanusi BeKTopoB E, B, V B snexrpomarnutHoii BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)kKEeHUE, IIPEJIOMIIEHUE, HoJIIpU3aLus, Tudpakuus, UHTEepEpEHIIHSL. CkopocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[Ikana sekTpoMarHuTHHIX BOJIH. [IprMeHeHHe 2J1eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpyHIMIIBI paguOCBsI3U U TeNeBUACHUA. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpoHCTBa W NPAKTUUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIIbTPa3BYKOBasi AMATHOCTHKA B TEXHUKE U MEAMIIMHE, pajgap, paIuonpuéMHUK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoCTpaHEHHUE TOMEPEUHBIX U MPOJOIBHBIX BOJIH.

Konebomeecs Teno Kak HCTOYHHK 3BYKA.

Habmtonenue oTpaxeHus U MpeToMICHUS MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHunu u qupakiini MEXaHHIECKUX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmronenne cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpPakKeHUE, NpPEIOMIICHHE, MOJIIpU3aLus,
mudpakmus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. [IpsamonuHeliHOE pacpoCTpaHEHUE CBETa B ONHOPOAHOU cpene. Jlyu
cBeTa. TOYeUYHbIN UCTOYHUK CBETA.



OTtpaxxeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue n300paXkeHui B INTIOCKOM 3epKalie.

[Ipenomiienne cBera. 3aKOHBI MPETOMIICHUSI cBeTa. AOCOIIOTHBIN IMOKa3aTelnb MPETOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxeHue. IIpenenbHbIi yroil MoJIHOro BHYTPEHHETO OTPAKEHMUS.

Hucniepcust csera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

Cobuparonue U pacceuBaroniue JuH3bl. ToHkas nuH3a. DOKYCHOE PAcCTOSHUE U ONTUYECKas
cuiia TOHKOM nuH3bl. [locTpoenue n3o0pakeHuil B COOMPAOIINX U paccerBaronux JnH3ax. Gopmyna
TOHKOM JIMH3bI. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonroBas ontuka. MHTepdepenius cBera. KorepeHTHbIE MCTOYHHMKHU. Y CIIOBUS HAOIIOICHUS
MaKCUMyMOB M MHUHHMYMOB B HMHTEP(PEPCHIMOHHONW KApTHHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakus ceera. [udpakunonnas pemérka. YcnoBHe HaOIIOJCHHUS TJIaBHBIX MAaKCHUMYMOB
IIPY NMaJeHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoHCTBa W MPAKTHUECKOE NPUMEHEHHE: OuKH, Jymna, QoTroamnmnapar,
MPOEKIIMOHHBINA ammapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS ONTHKA, AU(pPaKIMOHHAS peléTKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsiMonuHEtHOE pacrpocTpaHeHue, OTpaKeHHe U pesioMyieHue cBeta. OnTuyeckue npudopsI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mojiens CBETOBOAA.

HccnenoBanue cBONCTB N300paXeHU B TMH3AX.

Mopenu MUKpOCKOMa, TEJIECKOIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakiuum cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue cekTpa ¢ TOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIHOHHON PEHIETKY.

HaGmronenue monsipusaiuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne nokazarens NpeoMIIEHUs CTEKJIA.

HccnenoBanmne cBOWCTB 300paKeHHi B TUH3aX.

Habmonenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crieMATbHOM TEOPUHM OTHOCHTEJILHOCTH

'panuubl NTPUMEHUMOCTH KJacCMYecKor wmexaHuku. [locTynaTel CcHnenHalbHOM TEOpHH
OTHOCUTEIbHOCTH: MHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETa B BaKyyMe, IPUHITUIT OTHOCHUTEIHHOCTH
DUHIITENHA.

OTHOCHUTENHHOCTH OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIEHNE JJTHHBI.

DHeprusi ¥ UMNYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YAaCTUIIBI. DHEPTUSI TIOKOSL.

Pa3nea 7. KBantoBas puszuka

Tema 1. Dnemenmol KEAHM OGO ONMUKU

®oronsl. Popmyna Ilmanka cBsizu sHepruud (HOTOHA C €ro YACTOTOW. DHEPrHsi M HMITYIbC
¢dboToHa.

OtkpeiTue u uccienoBanue Gorodpdexra. OnbiTel A. I'. CTonmeroBa. 3akoHbl GoTodPdeKTa.
VYpasuenue DitnmreitHa 1151 hotoddpdekra. «KpacHas rpanuia» hotodrddekra.

JlaBrenne cBera. OnwiThe [1. H. JIeOenena.

XUMHUYECKOE ICMCTBHUE CBETA.

TexHuyeckue ycTpoiicTBa M TPAKTHUECKOE TpUMEHEHue: (oTodnemMeHT, (OoTomaTUHK,
CONTHEYHas Oarapesi, CBETOIHO/I.



Jlemoncmpayuu

@013 eKT Ha YCTAaHOBKE C IUHKOBOU IIIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTodddekra.

Cseroauos.

Connevnas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pesepdopnaa mo paccesHuto o -yactuil. [lmanerapHas Moaens
aroma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB IPU NEPEXOJE aTOMa C OJJHOI'O YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTrUU aTOMa BOJIOPO/aA.

BousiHoBBIE cBOMcTBa yacTull. BonHbl ae bpoins. KoprycKyispHO-BOJIHOBOM 1yanu3Mm.

CrioHTaHHOE U BBIHYKJEHHOE U3ITyYCHHE.

TexHnyeckue ycTpoicTBa U MPaKTUYECKOE IIPUMEHEHHUE: CIIEKTPAJIbHBIN aHalIu3 (CIIEKTPOCKOII),
Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopna.

Omnpenenenne AJIMHBI BOJIHBI JIa3epa.

HaGnroneHnue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaGroienne JIMHeWHYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, J0Ka3bIBAIOIIUE CIOKHOCTh CTPOECHHA sAapa. OTKpeITHE pPaguOaKTUBHOCTH.
OmnbiThl Pezepdopna o onpeaeneHno cocraBa paJuoakTUBHOro u3iydeHus. CBolicTBa anbga-, Oera-,
ramMMma-u3ilydeHus. BiusHue paaiMoakTUBHOCTH Ha )KMBBIE OPIaHU3MBI.

OTtkpeiTHEe TpoTOHa M HeWTpoHa. HykionHas monens saapa I'elizenGepra—lBanenko. 3apsin
sapa. MaccoBoe uncio saapa. U30Tomsl.

Anbda-pacnaa. ONEKTPOHHBIN M TO3UTPOHHBIM Oera-pacnan. ['amma-usnydyeHue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl siipa.

SAnepHsle peakuuu. JleneHre U CUHTES SAEp.

Snepusiii peakrop. TepmosinepHblit cuHTe3. [Ipo0neMbl 1 MEPCHEKTUBBI AEPHON 3HEPreTHKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

OnemeHTapHbIe YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PETUCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIe B3auMoeicTBus. EqUHCTBO (pr3nueckoil KapTUHbBI MHpa.

TexHuueckue ycTpOMCTBa M IPAKTHUYECKOE NPHUMEHEHHE: JO3UMETp, Kamepa BuibcoHa,
SJIEpHBIN peakTop, aToMHas boMOa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

HccnenoBanue TpeKoB 4acTHIL (IO TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BUTHS ACTpOHOMMH. [IpHUKIaHOE 1 MUPOBO33PEHUYECKOE 3HAYEHUE aCTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUIUMOE ABH)KEHHUE.

Conneynas cucrema.

Comuue. CosHeuHasi akTUBHOCTh. McTtounuk sHeprun CosiHIAa U 3BE3/A. 3BE3MBI, UX OCHOBHBIC
XapakTepUCTUKU. JluarpaMma «CHEKTpPaJbHBI KJIACC — CBETUMOCTb». 3BE3JBl  TJIaBHOU
IIOCJIE0BATEIBHOCTU. 3aBUCUMOCTD «Macca — CBETUMOCTb) Ul 3BE3]1 TJIaBHOM IOCIIEN0BATEIBHOCTH.



BuytpenHnee crpoenue 38€31. COBpeMEHHBIE MTPEICTABICHHS O IPOUCX0XKIEHUH 1 3Bomtonuu ConHia
1 3BE3/1. DTaIlbl )KU3HU 3BE3.

Mneunsiii [lyte — Hama T'anaktuka. [lonoxenue u nBuwkenue Connna B ['anmaktuke. Tumbl
rajylakTuk. Paguoranaktuky u kBaszapel. YEpHBIE ABIPHI B sIpax TAAKTHK.

Bcenennas. Pacuupenue Beenennoii. 3akon Xa06ia. Pazoeranue ramaktuk. Teopus bonbiioro
B3pbIBA. PeTMKTOBOE M3iIydeHuUe.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

HaGnronenuss HeBOOPY>KEHHBIM TJIa30M C HCIIOJIB30BAHHEM KOMIBIOTEPHBIX MPHIOKEHHNA IS
OIIpeNIC/ICHUs] TOJIOXKEHHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro nostymapus 1 sipkue 3BE3/bI.

Hab6monenus B reneckon Jlynsl, raner, Maeunoro [lyru.

Oo6o0maromnee NnoBTOpeHne

Ponb ¢u3uku U acTpOHOMUU B HKOHOMUYECKOM, TEXHOJIOTUYECKOM, COUMATbHON M ATHUECKON
chepax NesATENIbHOCTH YelOBEKa, POJib U MECTO (PU3MKM U aCTPOHOMHHM B COBPEMEHHOW HAay4YHOMN
KapTUHE MHpa, Poib GU3NYECKON Teopur B (OPMUPOBAHUU MPEICTABICHUM O (HU3MUECKON KapTHHE
MHUpa, MecTo (U3MUECKOW KapTUHBI MHUpPa B OOIIEM POy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPO/IE.

Me:xnpeamerHble CBSI3U

Wzyuenme kypca ¢usuku 0OazoBoro ypoBHs B 11 Kilacce ocymiecTBisercs ¢ yd4éTom
COJIEP>KATEIIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpapuu u
TEXHOJIOTHH.

Mesicnpeomemmnvle noHamus, CBI3aHHbIE C U3YUYEHHEM METOJI0B HAYYHOTO MO3HAHUS: SBICHUE,
Hay4yHBI (akT, TUMOTe3a, (U3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HAOMIOJEHUE, IKCIEPHUMEHT,
MOJIETUPOBAHUE, MOIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHWH, TPUTOHOMETpPUYECKHE (DYHKLIMU: CHHYC,
KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX IPOEKLIUU
Ha OCH KOOPJIMHAT, CI0KEHHE BEKTOPOB, IPOU3BOIHBIE AIEMEHTAPHBIX (DYHKINH, TPU3HAKHU TI000Us
TPEYTOJILHUKOB, ONpeeIeHNe TUIOMAAN TUNIOCKUX GUTyp U 00bEMa Tell.

buonocus: snekTpuyeckue SIBICHUS B KUBOHM MpuUpoae, KojeOaTenbHbIE ABIKEHUS B KUBOM
MPUPOJIE, OITUYECKUE SIBJICHUS B dKUBOM MPUPOE, NEHCTBUE paauallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOGHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAs] CTPYKTypa TBEPIBIX TN, MEXaHU3MBbI
o0pa30BaHMs KPUCTAUNINYECKON PEIIETKH, CIEKTPAIbHBIA aHAIN3.

l'eocpagpus: MaTHUTHBIE TIONIOCAa 3€MJIM, 3alie)KM MAarHUTHBIX pyl, (GOTOChEMKA 3E€MHOM
MOBEPXHOCTH, MPEJCKA3aHNE 3eMJIETPSCEHUH.

Texnonocus.: NTUHUN QJICKTpoIepeaay, reaeparop NEPEMCHHOTO TOKA, 3JICKTPOABUTaTCIIb, UHAYKIIMOHHAA €YD,

pamap, paauoNpUEMHHEK, TEIeBU30p, aHTeHHa, TenedoHn, CBU-meub, MpoeKIMOHHBINA anmnapaT, BOJOKOHHAS ONTHKA,
conHEeYHas OaTapest.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC

Ne | HammeHnoBaHue KonnuectBo yacoB DnekTpoHHbIC (IU(PPOBHIE)

n/m | paszgenoB uTeM | Beero | KoutponbHbie | IIpakTuueckue o0pa3oBaTenbHbIE PECyPChI

MIPOTrPaMMBI paboTHI paboThI

Paznen 1. DU3UKA U METO/IBI HAYYHOI'O ITIO3HAHU S

1.1 | ®dusukau 2 [[BubmuoTeka [JOK
METObI https://m.edsoo.ru/7f41bf72]]
HAy4YHOTO
TIO3HAHUS

J106aBUTH CTPOKY

HToro no pazaeny | 2 |

Pa3nea 2. MEXAHUKA

2.1 | Kunemaruka 5 [[bubmuoteka [IOK

https://m.edsoo.ru/7f41bf72]]
2.2 | Ilnnamuka 7 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41bf72]]

2.3 | 3aKoHbI 6 1 1 [[bubmuoteka [IOK
COXpaHEHHS B https://m.edsoo.ru/7f41bf72]]
MEXaHHUKE

Jl06aBHUTB CTPOKY

Wroro no pazneny | 18 |

Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIMHAMHUKA

3.1 | OcHoBBI 9 1 [[bubmuoteka [IOK
MOJICKYJISIPHO- https://m.edsoo.ru/7f41bf72]]
KUHETUYECKON
TEOpUU

3.2 | OcHOBBI 10 1 [[BubmuoTexa [JOK
TEPMOJIMHAMUKHU https://m.edsoo.ru/7f41bf72]]

3.3 | ArperarHbie 5 [[BubmuoTeka [JOK
COCTOSIHUS https://m.edsoo.ru/7f41bf72]]
BEIIECTBA.
®da3oBbIie
nepexoabl

J106aBUTh CTPOKY

Hroro no pazzneny | 24 |

Pa3nen 4. JIEKTPOJIMHAMUKA

4.1 | DnexTpocTaTuka 10 [[BubmmoTeka [IOK

https://m.edsoo.ru/7f41bf72]]

4.2 | IlocTossHHBIM 12 1 [[BubmmoTeka [IOK
AIIEKTPUIECKUI TOK. https://m.edsoo.ru/7f41bf72]]
Toxu B pa3nmnyHbIX
cpenax

J106aBUTB CTPOKY

Wtoro no pazneny 22 \

Jlo6aBUTH MOTYTTH

JloGaBuTh pazaen

PezepBHoe Bpemst 2 1

OBILIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME
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11 KJTACC

No | HaumeHnoBaHue pa3/ieinoB KomnuecTBo yacos DnekTpoHHbIE (IUPPOBHIE)
/1 U TeM IPOTrPaMMBI Bcero | Konrponsabie | [Ipaktudeckue | 00pa3oBaTEIbHBIE PECYPChI
paboThl paboThl

Paznen 1. JIEKTPOIMHAMUKA

1.1 | MarauTHOE TOJIeE. 11 1 3 [[PubmuoTexa [JOK
DJeKTpoMarHuTHast https://m.edsoo.ru/7f41c97c]]
WHTYKIHSI

Jl06aBUTB CTPOKY

Hroro no pazueny | 11 |

Paznen 2. KOJIEBAHUWS Y BOJIHBI

2.1 | MexaHUYECKHE H 9 BBEIUTE 1 [[Bubmmoteka LIOK
9JIEKTPOMArHUTHBIE 3HAaYEeHHE https://m.edsoo.ru/7f41c97c]]
KoJIeOaHus

2.2 | MexaHu4eckue u 5 1 BBE/IUTE [[bubmuoteka [IOK
3JIEKTPOMArHUTHBIC 3HAYCHUE https://m.edsoo.ru/7f41c97c]]
BOJIHBI

2.3 | Onruka 10 BBEIUTE 3 [[BubmmoTtexa LIOK

3HA4YEHHE https://m.edsoo.ru/7f41c97c]]
J106aBHUTB CTPOKY
Wroro no paszneny | 24 |

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJILHOCTH

3.1 | OCHOBBI crHICIIUATIBLHOM 4 1 BBEJIUTE [[Bubmmoteka LIOK
TECOPHH 3HAa4YEHHE https://m.edsoo.ru/7f41c97c]]
OTHOCUTEIIbHOCTH
Jl06aBUTH CTPOKY
Wroro no pazueny \ 4 \
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 | DnemMeHTHl KBAaHTOBOM 6 BBEJIUTE BBEJIUTE [[BuGmmoTteka [IOK
OINTUKHU 3HAYCHUE 3HAYCHUE https://m.edsoo.ru/7f41c97c]]
4.2 | CtpoeHue aToma 4 BBEIUTE BBEIUTE [[BubmunoTexa [JOK
3HAYCHUE 3HAYCHUE https://m.edsoo.ru/7f41c97c]]
4.3 | AToMHOE SApO 5 BBEIUTE BBEIUTE [[BubmunoTexa [JOK
3HAYCHUE 3HAYCHUE https://m.edsoo.ru/7f41c97c]]
J106aBUTh CTPOKY
Hroro no paszzneny | 15 |

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKH

5.1 | DnemMeHTBI aCTPOHOMUU 7 1 BBEIUTE [[BubmuoTexa [JOK
U acTpOPU3UKH 3HAYCHHE https://m.edsoo.ru/7f41c97c]]

J106aBUTH CTPOKY

Wroro no pazneny \ 7 \

Pa3nesn 6. OGOBIIAIOIHIEE IOBTOPEHUE

6.1 | O6o0maromee 4 BBEIUTE BBEIUTE [[BuoauoTexa [JOK
MOBTOPCHHE 3HAYCHHE 3HAYCHHE https://m.edsoo.ru/7f41c97c]]

Jl06aBUTH CTPOKY

Hroro no paszzaeny | 4 ]

Jlo6aBuTH MOJYJIb

JloGaBuTh pazaen

Pe3epBHOE Bpems 3

OBUIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME
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