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1. ITosicHUTEIbLHAA 3aMMNCKA

O0mas xapakrepucTuKa yueOHOro npeamera « ®uznka»

[Tporpamma 1o ¢u3uke 6a30BOro ypoBHS Ha ypOBHE cCpefHero oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B DPI'OC COO, a Takke ¢ ydéroM
denepanpHOl paboyeil MporpaMMbl BOCIHTAHHMS W KOHICHIMU MPENOJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii ~ dDenepanuu,
peaTn3yoIX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copnepxanue nporpaMMbl 1O (U3MKe HamNpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
HAY4YHOH KapTuHBI Mupa oOyuarommxcs 10 kimaccoB mpu oOydeHMH HUX (u3MKe Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. [lporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k 1mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKK€ YYMTHIBAET HEOOXOAMMOCTb pEalU3alMd MEXIPEIMETHbIX
CBsi3ell (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3ysbTaThl OCBOEHHUS Kypca (U3UKU: JIMYHOCTHBIE, METalpeAMETHbIE, NpeaMEeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHus..

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOrO
npeaMeTa B LIKOJIe, BHOCUT CYHIECTBEHHbIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpYyXarolleM MHpE.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHbBIX
IIPEIMETOB, MIOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBJIEHUH, U3y4aeMbIX
XUMHUeH, Ouosoruei, pusnueckoir reorpadpueil u actpoHomueil. Mcnonab3oBaHue U aKTUBHOE
IPUMEHEHHE (PU3NYECKUX 3HAHUN ONpENeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, TIOJIyYeHHs HOBBIX
MaTepuasoB C 3aJJaHHbIMU CBOMCTBAaMU U JIpyrux. M3ydeHune Gpu3nKu BHOCUT OCHOBHOW BKJIaj B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
PUMEHSTh HayYHBI METO/1 TO3HAHUS MPU BHIMOJIHEHUN UMHU Y4EOHBIX UCCIIEI0BaHUM.

B ocHOBY Kypca ¢u3uku JUist ypOBHS CpeHEero o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBISETCS JIOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’)KUT MaTepuaj U3 BCEX pa3fesioB (PU3HMKH, BKIIOYAET KaK BOMPOCH! KJIACCHUUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepHal Kypca GU3UKA 00bEAUHEH BOKPYT
¢uznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMUPOBAHUE MPEICTABIECHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BEUIECTBE U IOJIE.

Hoesn eymanumapuszayuu. EE peanuszanus mpeanosiaraeT UCMoIb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U YKOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npenmnosaraet 3HakOMCTBO C IITUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNH U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes »skonozcusayuu peasu3yercsi MOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBA3aHbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CyXAeHUs Mpo0IeM palliOHaIbHOTO MPUPOJIONIONIB30BAHUS U
HKOJIOTMYECKOIl 0€30MacHOCTH.

Crep>KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpOBHE CpeaHEro oOIero oOpa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu ((HOpMUPOBAHHE TMPEACTABICHUN O CTPYKTYpe MOCTPOEHUs



¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).
CucTeMHO-1eTebHOCTHBIN 1T0IX0/] B Kypce (DU3UKU pealln3yeTcs MPEexXIe BCEro 3a Cuér
OpraHu3aly SKCIIEPUMEHTAILHON JEATeIbHOCTH oOyudaronuxcs. J{ius 6a30Boro ypoBHsI Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOpbIE B MporpamMme Mo (U3UKe OOBEIUHEHBI B OOIIMIA CIIHCOK
YUEHHUYECKUX IPAKTUYECKUX paboT. BblaeneHue B yka3aHHOM IE€peyHE JIaOOpaTOpHBIX padoT,
IPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYLIECTBIISETCS Y4YaCTHUKaMH 0O0pa30BaTENIbHOTO
npolecca UCXOos U3 0COOEHHOCTEH IUIaHUPOBAHMS U OCHalleHUs kabuHeTta ¢usuku. Ilpu sTom
o0ecrieynBaeTcsl OBJIAJCHUE OOYYAIOUIMMUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHS,
UCCIICIOBAaHMsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.
Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacu€THBIX U KadecTBEHHBIX 3aj1ad. Ilpu sTom
JUIsL pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINbIO,
HO3BOJISIOIINE NPUMEHATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ MHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. i KaueCTBEHHBIX 3a/1a4 MPUOPHUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHE IpOTeKaHWs (U3MYECKUX SBICHUH M IPOLIECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3UUECKOW MOJCIH JJIsi CUTYallMH MPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.
B coorBerctBum c¢ TpeboBanusimu  PI'OC COO Kk MaTepHalbHO-TEXHHUYECKOMY
obecrnieyeHn0 yyeOHOro mporiecca 0a30Bbli ypOBeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs JTOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOwHeTa (hM3MKH WK B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAyUHOro IUKiIa. B kabunere
($U3HUKH T0JKHO OBITH HEOOXO0MMOE J1a00paTOPHOE 00OPYAOBAHUE I BBHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 10 (U3MKE YYEHHUECKUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyIoBaHue.
JleMoHCTpanoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C IMPHUHLUIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU M 00ecrevyrBaeT MOCTAaHOBKY IMEPEUYMCIEHHBIX B IpOrpaMMe Io
¢u3uKe KIIOYEBBIX JEMOHCTPALUH JUIsl WCCIEIOBAaHUS HM3y4aeMbIX SBICHUH M IPOLECCOB,
IMITUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.
JlaGopaTtopHoe 00OpYZOBaHUE AJISl YYEHHMUECKUX MPAKTHUECKUX paboT ¢dopmupyercss B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreunBaeTcs B pacdy€re OJHOrO0 KOMIUJIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThl J1aOOpaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBI Ha KOMIUIEKCHOM MHCIIOJIb30BAaHMM AaHAJIOTOBBIX M LU(POBBIX NPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.
Hesn n3ydyenus yueoHoro npeamera «®@uzuka»
OCHOBHBIMU LIENISIMU U3Y4YeHUs GUUKU B 0011IeM 00pa30BaHUU SBIISIFOTCSA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OO0y4arolMXcsi K HAayyHOMY M3yUEHUIO
IPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEJCTaBICHUH O HAy4yHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBIICHHSIM;

e (QopmHupoBaHHE HAYYHOIO MUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuy U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBSCHATH SIBIICHHSI C UCIIOJb30BaHUEM (DU3MUYECKIX 3HAHWNA U
HAyYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIU (U3UKHU JUISI pA3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTH.

JlocTxkeHune 3TUX Iieliell oOecreyrBaeTCsl pelieHHeM CIEAYIIUX 3afad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o011ero o0pa3oBaHus:



e [puOOpeTeHue CHCTEMBbl 3HAHUH 00 OOMMX (PU3NUYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHSIX, BKIIOYAsi MEXaHUKY, MOJIEKYJISIPHYIO (PU3HKY, JIEKTPOANHAMUKY, KBAHTOBYIO
(GU3UKY U 2TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHME YMEHMHA MNPUMEHATh TEOPETUYECKHE 3HaHMs M OOBSICHEHUS
(Gu3nyecKkux SBIEHUM B MNpUpOJNE M JUIsl NPUHATUS NPAKTUYECKUX pEIIeHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOGHHME CIIOCOOOB pEIICHUs pa3IM4YHBIX 337ad C SBHO 3aJaHHOM (u3nuecKoi
MOJIENIBIO, 3aJay, IOJPa3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHMe (PU3HUYECKON
MOJIEJIH, aJIEKBaTHOM YCIIOBUSIM 33]1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U IPUHIMUIIOB JCHCTBUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX ITPOLECCOB, UX BIUSHUS Ha OKPYXKAIOILYIO Cpeay;

e OBJIQJICHHE METOJAaMH CaMOCTOSITEIILHOTO IUIAHUPOBAHUS M MPOBEACHUS (PU3MUecKuX
OKCIEPUMEHTOB,  aHalW3a ©  WHTEpOpeTanud  HH(pOpMaruHu,  ONpeleeHUs
JIOCTOBEPHOCTH IOJYYEHHOT'O Pe3ysbTara;

® CO3JaHUE YCIIOBUHM JJIS Pa3BUTHUsI YMEHMM IIPOEKTHO-UCCIIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.

MecTto yueOHOro npeamera «®Pusuka» B yueOHOM IJIaHe

Ha wusyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpOBHE cpenHero oomero oOpa3oBaHUS

otBoauTcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamme 1no Gu3nke nepeyeHsb J1adopaTOPHBIX U NPAKTUYECKUX padboT

SBJISICTCS PEKOMEHIOBAaHHBIM, YYHMTEJb JI€laeT BbIOOp IMpOBeAEHUs 1a0opaTOpHbIX paldoT U
OTIBITOB C YUETOM MHINBUAYAILHBIX OCOOCHHOCTEH 00YJarOIuXCsl.

2. Ilnanupyemble oOpa3oBaTe/ibHbIE Pe3yJIbTATHI

OcBoenne yueOHoro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0miero odpazoBaHUs
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYWTHh  JOCTHXKCHHE  CICIYIOIIMX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JINYHOCTHBIE Pe3VJbTAThI

JImaHOCTHBIE PE3yabTaThl OCBOCHHUS y4eOHOro mpeamera «Du3nka» AOHKHBI OTpaXkaTb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHOM BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMOH IIEHHOCTHBIX OpHEHTAllUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOrO  00IIecTBa,
pacHIMpEeHHe KU3HEHHOI'O ONBITA U OIbITa JAESITENIbHOCTH B MPOLECCE pPealn3alii OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOMN IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOY4YarOIIeTOCs Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPAJUIHUOHHBIX OOIIEYETIOBEUECKMX TYMAHUCTHYECKUX M JIEMOKPATHUYECKUX
LIGHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpEcax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMU ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW M BOJIOHTEPCKOM JIEATETLHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(hOpMUPOBAHHOCTh POCCUICKOMN TPAKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAM, JOCTUXKEHUSIM POCCUMCKUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

c(hOopMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHHUS;




CIIOCOOHOCTh OIICHHBATh CUTYAIIMIO M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B IEITEILHOCTH YIEHOTO;

OCO3HAHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MIPUCYIIETO
(bU3HIECKOI HayKe;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K PA3IUYHBIM cdepaM TpoPecCHOHATBHON NESTEIBHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBECHHBIC )KU3HCHHBIC TIJIaHBI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHUIO M CaMO0OOpa30BaHUIO B 00nacTu (PU3UKH HA
NPOTSDKEHUH BCEH JKU3HU;

6) 9K0JIOrH4eCKOr0 BOCIUTAHUS

c(OPMHUPOBAHHOCTh IKOJIOTHYECKOW KYJIBTYpBl, OCO3HAaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUIAHUPOBAHWE M OCYIICCTBICHHE NICHCTBHI B OKpY)KAlOIICH cpelle Ha OCHOBE 3HAHUS
L[eJI€N YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacuiMpeHre OmbITa JEATSIPHOCTH 3KOJOTMYECKOW HANpPaBICHHOCTH HAa OCHOBE
UMEIOIIMXCS 3HaHUH 10 (u3uKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MYECKON HAYKH;

OCO3HAHME [ICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE M3YUCHUST (PU3UKU
OCYILECTBIISATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO NESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

MeTanpeaMeTHbIe Pe3YJIbTATHI
IMo3naBaTeIbHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBble 1oruveckue aeicTBUA:

CaMOCTOSITENILHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPEACIIATh LENU JeSTeNbHOCTH, 3a]1aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHXKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh ITUIAH PEICHUs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3yNbTATOB LENSIM,
OILICHUBATh PUCKH MTOCIIEICTBUI I TETLHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

Ba3oBble nccienoBaTebcKue eiiCTBUS:

BJIQ/IeTh HAYYHOW TEPMHHOJIOTHEW, KIIOYEBBIMU MOHATUAMHU W MeToAamu (pu3mdeckoi
HayKH;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIIEOBATEIBCKON M MPOEKTHON AESITeThHOCTH B 00JacTU
(Gu3UKH, CIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITETFHOMY TIOMCKY METO/IOB PEIICHHS 3a1a4
(bU3UYECKOTO CoAepkKaHUS, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMS;

BJIAJICTh BHUJAMH JICATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHHS, €ro WHTEPIpETAINH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3JMYHBIX YUEOHBIX CHUTYallMsX, B TOM YHCIE MpH
CO3JIaHUHU y4EOHBIX MMPOCKTOB B 00J1aCTH (DHU3UKH;

BBISIBIIATh TIPUYMHHO-CIICACTBEHHBIC CBSI3U M aKTyaJlM3UpPOBATh 3ajauy, BBIJBUTATh
TUMOTe3y €€ pelieHus, HaXOJWTh AapryMEHTHI U JOKa3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;




QHWIN3UPOBATh IIOJYYEHHBIE B XOJ€ pELIEHWS 3aJaud pPe3yiabTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (POpMYIHpPOBATH COOCTBEHHBIC 3aJaud B O0OPa30BATEIBHOU JEATEIHHOCTH, B
TOM YHUCIIE IPU U3YYCHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MIEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTHUUECKYIO 00JIaCTh KUZHEICITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEU, IIPEAJIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

PatGora ¢ undopmaunmeii:

BJIAJICTh HABBIKAMHU MOJy4YeHUs MH(OpMaK (PU3NIECKOTO COJACPKAHUS U3 UCTOUHUKOB
pa3HbIX THWIIOB, CaMOCTOSATEIIBHO OCYHIECTBJIATh IIOMCK, AaHAIN3, CHUCTEMATHU3alUIl0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMPEICTABICHHS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMALIHH;

UCTIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, TUTHEHBI, PeCypcocOepeskeH sl, TPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOM O€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAaHUS B pa3NUYHBIX (opMmarax c y4EToM
Ha3HayeHus WHGOpPMAllMM M UEJIEeBOM ayAUTOpPHUM, BBIOUpas ONTUMAJIbHYIO (GopMy
IPEJICTaBICHUS U BU3YyaIU3a1H.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIC 1eliCTBUA:

OCYILIECTBIIATH OOIIEHUE HA ypoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIUKTHBIX CUTYAllM U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM S3BIKOBBIX
CPENCTB;

MOHMMATh U UCHOJIb30BaTh NPEUMYIIECTBA KOMAH/IHON U HHIUBUAYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI ¢ yu€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UieHa KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTH M KOOPAWHUPOBATH
JIEUCTBUSA 1O €€ JOCTHMIKEHHIO: COCTAaBJIATh IUIAH JEHUCTBUM, PACOPENCNISIThH POJIU C YYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThl;

OLICHMBATh KayeCTBO CBOETO BKJIAJa U KaXJOr0 yJaCTHHKA KOMaH/bl B OOLIUH pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLICHUBATh WAEH C IMO3ULMU HOBU3HBI, OPUTHMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B pPAa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIHATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATEJIbHYIO JESATEIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1aUH;

CaMOCTOSITENIbHO COCTABJIATH IUIAaH PELICHHUS] Pacu€THBIX M KAYeCTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl € y4ETOM MMEIOUIMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAIIOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYalIHsIM;

pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHHUIO SPYAULMH B 00IacTu (U3HKH,

MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOLHOHATBHBIH HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JESATEIBHOCTH, OIICHUBATDH
COOTBETCTBHUE PE3YJIbTATOB LIETISIM;

BJIa/IETh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICITUTENBHBIX MPOLECCOB, UX PE3YIBTATOB U OCHOBAHMIA;

UCIIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATH PELICHHUS 110 UX CHIKCHHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAIHU3E PE3yJIbTaTOB AEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTrUX HA OMIMOKH.

B npouiecce 1O0CTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MIPOrPaMMBI MO (pU3UKE AJIs
YPOBHSI CpeAHEro OOIIero oO0pa3oBaHUs y OOyYAIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEIJIEKT, MpeArnoaaraomui chopMupOBaHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI PAa3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIMPOBAHUS, BKJTIOYAOIIETO CaMOKOHTPOJIb, yMeHue NpUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOIIEW CTPEMIIEHHE K JOCTHIKCHHUIO IENd MU YCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/IS U3 CBOMX BO3MOYKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTuX,
YYUTBIBATh €T0 IIPU OCYIIECTBICHUH OOIICHHUS, CIIOCOOHOCTD K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

IIpenMeTHbIE Pe3YJILTATHI

K xonny oOyuenus B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHUI:

JIEMOHCTPHPOBATh HA TPUMepax poiib U MeCTO (U3MKK B (DOPMUPOBAHHH COBPEMEHHOU
HAY4YHOI KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TE€XHUKU M TEXHOJOTMH, B MPAKTUYECKOH
JNeATeILHOCTH JIFOIEH;

VUUTHIBaTh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3NYECKUX MOJENel: MarephalibHas
TOYKa, WHEepIHabHasl CHCcTeMa OTCUéTa, abCOIIOTHO TBEPIOE TEJO, WACATBHBIN Ta3, MOJCIH
CTPOEHUS Ta30B, XKUAKOCTEH M TBEPABIX TEJ, TOUCUHBIH AIIEKTPUUYECKHM 3apsii NMpU pEelIeHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIKYIISIPHO-KHHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBA M DJICKTPOJUHAMUKH:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JIBIDKEHUE TIO0 OKPY)XKHOCTH, WHEpLHMs, B3auMmojencTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEHHe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaXJeHNN ), TETIIOBOE paBHOBECHE, MCIIAPEHNE, KOHACHCAIHS, TUTaBJICHHEe, KPUCTAJUTA3AIINS,
KUTIEHHE, BIAXXHOCTh BO3[yXa, MOBBIIIEHUE JABJICHUS raza IMpPU €ro HarpeBaHWU B 3aKPHITOM
cocylzle, CBS3b MEXKIy IapaMeTpaMH COCTOSHHSI Ta3a B HW30MpoIeccax, JJIEKTPU3aIlus Te,
B3aMMOJICHCTBHE 3apsi/IOB;

OIMCBHIBATh MEXaHUYECKOE JBMIKCHUE, MCIIONB3YS (PU3UYECKHE BEIWYMHBI: KOOPIUHATA,
nyTh, NEepeMelIeHHe, CKOPOCTh, YCKOPEHHEe, Macca Tella, CUjla, UMIYJIbC Teja, KMHETHYecKas
DHEPTHUs, TOTEHIMAJIbHAS DSHEPIHs, MEXaHWdeckas paboTa, MeXaHWYecKas MOIHOCTh; IIPH
ONMHCAaHUM TPABWIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH MCIIOJIB3YEMbIX BEJIMYUH, HX




0003HaYCHHSI U CIUHUIIBI, HAXOAUTH ()OPMYIIbI, CBS3BIBAIONINE NAaHHYIO (PU3NYECKYIO BETUYUHY
C APYTHMH BEITMYUHAMU;

OMKCHIBATh HW3YYCHHBIC TEIIOBBIC CBOMCTBA TEN W TEIUIOBHIC SIBICHHS, HCIOJb3Ys
(dbu3MYeCKue BEIMYWHBL: JaBJICHUWE Trasza, TEeMIepaTrypa, CpPEIHss KHHETHYeCKas SHEPrus
XAO0TUYECKOTO JIBIKEHUS MOJIEKYJ, CpPEIHEKBaIpaTUYHAs CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSS DHEPrus, padoTa ra3a, Kod(pQPHUIMEHT MOJE3HOTO JCHCTBUS TEIUIOBOTO
JBUTATEIS; IPH OMUCAHUH MPABUIBLHO TPAKTOBATH (PU3UICCKUI CMBICI HCIIOJIb3yEeMbIX BEITUYHH,
uX OO0O3HAYEHUsS W EIUHUIIBI, HAXOAWTh (OPMYJIBI, CBS3BIBAIOIINE JaHHYIO (U3HUYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OTUCHIBATh M3YYCHHBIC SJIEKTPUUYECKHE CBOWCTBA BEIIECTBA W DJICKTPUUYECKHE SBICHHS
(mportiecchl), UCTIONB3YS (GU3MYECKUE BEIIMYUHBL: AJICKTPUUYSCKUHN 3apsiyi, SJIEKTPUUIECKOEe TOJIe,
HaINpsOKEHHOCTh  TMOJIS, TOTEHIMA, Pa3HOCTh MOTCHIIMAIOB, IPU ONHMCAHWM IPABHIBHO
TPAKTOBATh (PU3WYCCKUI CMBICT HCIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS W CIMHHIIBL;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DH3UYECKYIO BEIMUYMHY C IPYTHUMH BEIMYNHAMU,

AHATM3UPOBATh (U3WYECKUE TPOIECCHl M SIBIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIIEL: 3aKOH BcemupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHUS UMITYJIbCa, IIPUHIIAI CYTIEPIIO3UIIMHA CHJI, TIPUHIIATT
paBHOIPAaBUsI MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJICKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BCIIICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEIHEH KWHETUYECCKOW HHEPIHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmImepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUIECKOTO 3apsna, 3akoH KylloHa, MpW 3TOM pa3inyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BhIpaXEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIlIUH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTBI TI0 HUCCIICJOBAHUIO (PH3UYECKUX SIBICHUH W TIPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHUil, Mpu SToM  (HOpMyIHpOBaThH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIICCTBIISATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HHU3WYECKHX BEIWYWH, TPH ITOM
BBIOMpaATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJNb30BaTh W3BECTHBIE METOIbI OIIEHKHU
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OPSIMBIX  U3MEPCHH, TPH 3ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIBTATHI
MOJTyYEHHOW 3aBUCUMOCTU (PU3UYECKUX BEIUYHMH B BUJIE TaOIHUI] U TpadUKOB, JeNaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIEIOBAHNS,

coOnrofarTh mpaBuia O€30MacHOr0 TpyAa MPH MPOBEACHUM HCCIENOBaHUN B paMKax
y4eOHOrO0 OJKCIIEPUMEHTa, YUCOHO-UCCIICIOBATEILCKOH UM MPOCKTHOW  JEATEIHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pematk pacu€THhIC 3aJa4d C SBHO 33JaHHONW (DU3WYECKOH MOJIEIbI0, HCIIOIB3YS
dbuznyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOUpATh (PU3UUECKYIO
MOJICJTh, BBIICIATh (PU3NYCCKUE BEIMYMHBI W (OPMYJIBI, HEOOXOIUMBIC I e peleHus,
MIPOBOAMTH PACU€ThI U OLIEHUBATH PEAbHOCTD MOyYEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peliaTh KayeCTBCHHBIC 3ajaud: BBICTPAWBAThH JIOTHUSCKH HEMPOTHBOPEYHMBYIO IICMIOYKY
paccyXJIeHUl ¢ ONOpoi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHS;

UCIIOJIb30BAaTh TIPW  PEIICHUH YYeOHBIX 3ajad COBPEMEHHBbIC HWH()OPMAIMOHHBIC
TEXHOJIOTUH ISl TOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIMU W TPEACTaBICHHUS Y4eOHOU W
HAyYHO-TIOMYJISIPHON HWH(OPMAIMK, TOJYYCHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPHUTHICCKU
aHAIM3UPOBATH MOTydaeMyro HH(OpMAIIHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJIa POCCHUICKUX M 3apYOCIKHBIX yUEHBIX-(DH3UKOB B Pa3BHTHE
HayKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA,



HCIOJIB30BATh TCOPCTUYCCKUC 3HAHUSA 110 (I)I/I?)I/IKC B HOBCGHHGBHOﬁ KU3HU [OJIA
obecrieueHnst 0€30MaCHOCTH TIPU OOpAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIst
COXpPaHEHHS 3JI0POBbsSI U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAIOIICH cpene;

paboTaTh B TPYIIE C BHIIOJHCHUEM PA3IMYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh paboTy
TPYMNIbI, palMOHAIBHO paclpeneNniarTh OO0f3aHHOCTH W  IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CHUTYallUsX, aJeKBATHO OICHHBATH BKJIAJ KaXJIOTO W3 YYACTHUKOB TPYIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.



3. Conep:xxaHue yueOHOTI0 NpeaMeTa
10 KJIACC
Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
®usuka — Hayka o mnpupoxae. Hayunele MeToasl ITO3HaHMs OKpyxkarouiero mupa. Poib
HKCIEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MogenupoBanue (GHU3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Punueckue
3aKOHBI ¥ TeopuH. ['paHULIbI TPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpHHIINUIT COOTBETCTBHUSL.

Pome m mecto ¢usuku B (HOpPMUPOBAHMM COBPEMEHHOW HAaydyHOW KapTUHBI MHUpa, B
MPAKTUYECKOU EeATEILHOCTH JIFOICH.

Jlemoncmpayuu
AmnanoroBbie 1 U(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBuxkeHHe. OTHOCUTEIBHOCTh MEXAHMYECKOro JBMKeHus. Cucrema oTcuéra.
Tpaexropus.

[lepemerienue, CKOpPOCTh (CpelHSAsI CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUuaIbHON TOYKH, MX MPOEKIMU Ha OCU CHCTeMbl KoopauHar. CIOXKEeHHE TepeMElIeHUN H
CJIO’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEMHOE MABWXKEHUE. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMEIICHUSI MaTEPUAIbHOW TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe nBukenue. JIBuxeHne MaTepuaibHON TOUYKH IO OKPYKHOCTH C TIOCTOSIHHOM
10 MOJIYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIUHEHHAass cKopocTh. [lepuon u yactora oOpalieHus.
LleHTpoCcTpeMUTENBHOE YCKOPEHHE.

TexHuuyeckue yCcTpouCTBa U MPAKTHYECKOE MPUMEHEHHUE: CIUAOMETD, IBHKEHUE CHAPSAIOB,
LIETIHbIE U pEeMEHHBIE MTEPEAAUN.

Jlemoncmpayuu

Mopaenb cucteMbl OTCUETA, UILTFOCTPALIMS KHUHEMATUYECKUX XapAKTEPUCTUK JBUKEHUS.

[IpeoOpazoBanme ABMKCHHM C UCTIOIB30BAHUEM IPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Hab6nronenue aBuxenuns Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHus CBOOOTHOTO MaICHHUS.

Hanpasnenue ckopocT npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY MYTAMH, POUICHHBIMU TEJIOM 3a MOCIEAOBATEIIbHbBIE
paBHBIE MPOMEXKYTKH BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM
HYIIIO.

N3yuenne nBukeHUs MApUKa B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepsbiii 3akoH HproTona. MHepunanbHble CUCTEMBI
OTCYETa.

Macca tena. Cwuna. [lpunmun cynepnosunmu cui. Bropoit 3akoH HeloToHa ais
MaTtepraibHON TOUKHU. TpeTuit 3akoH Hpl0TOHA J171 MaTepHaIbHBIX TOYEK.

3akoH BceMUpHOTO TsArotenus. Cuna tspkectd. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckonbxenusi, kaueHus1). Cuna tpenus. Cyxoe tpenue. Cuna

TPEHHS] CKOJBXKEHUS M cuia TpeHus nokosd. Kosadduument tpenus. Cuna CONpOTHBICHUS MpPU
JBHYKEHUH Tejla B )KUIKOCTH WMIIU rase.



ITocTynaTtenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TeJa.

MOMEHT cuibl OTHOCUTENIBHO OCH BpaleHus. [linedo cuibl. YcioBus paBHOBECHS TBEPIOTO
Tena.

TexHudeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: IOAIIMIIHUKK, JBUXKEHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHME MHEPLUH.

CpaBHeHuE Macc B3aMMOJCHCTBYIOIIUX TEI.

Bropoii 3akon HeroToHa.

N3zmepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CUJIBI YIIPYTOCTH OT Je(OpMaLnu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U AJCHUH.

CpaBHeHHUE CHUII TPEHUS NIOKOs, KAUEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOW MJIIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHUJI YHPYIOCTH, BO3HUKAIOIIUX B IPY)KMHE U PE3UHOBOM
oOpasiie, OT ux JAehopMaIum.

HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonvl cOXpaneHusn 6 Mexanuke

Hmnynbe MaTepuanbHOW TOYKH (Tesla), CUCTEMbl MaTepHalbHBIX TOUYEK. VIMITyIbC CHUIIBI U
M3MEHEHUE UMITYJIbca Tejla. 3aKOH COXpaHEHUsl UMITyJibca. PeakTUBHOE BUKEHHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckass sHeprus marepuanbHOM Toukd. Teopema 00 HM3MEHEHUMM KHHETUYECKOU
JHEPIruHu.

[lorenunansHas sHeprus. lloTeHnuanbHas 3Heprus ynpyro AeQpOpMUPOBAHHON MNPYKUHBI.
[TorennuanbsHas SHEprys Tesia BOJIU3U MOBEPXHOCTH 3EMIIH.

[loreHnmanpHble W HENOTEHIMAJIbHBIE CHIBL. CBS3p pabOTHl HEMOTEHIMAIBHBIX CHII C
U3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPTUN.

Yipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOMEp, INPYKUHHBIN
MACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon moTeHIMAIbHON YHEPTHH B KHUHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHune aOCOIIOTHO HEYNpPYyroro yaapa ¢ IOMOUIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CUIIbI C U3MEHEHHEM MEXaHUYECKOW SHEPTuu Tejla Ha MpuMepe
pacTsKEHUs PE3UHOBOIO KIyTa.

Pa3nea 3. Mosekynsipuasi pu3nka 1 TepMOIHHAMHUKA
Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHBIE TOJOXKEHUSI MOJEKYISIPHO-KMHETHUECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAHMUE.
Bbpoynosckoe asmxenue. uddys3us. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YaCTHIl BEIIECTBA.
Mogenu cTpoeHHs Ta30B, KUAKOCTEH U TBEPIBIX TeJl M OOBSICHEHHE CBOICTB BEIlECTBA HA OCHOBE
3TUX MoJeneil. Macca u pa3mepsl mosiekyi. Konnuaectso Bemectsa. [loctossHHas ABoraapo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.



Mogaens wupaeanbHOoro raza. OCHOBHOE YpaBHEHUE MOJICKYJISIPHO-KUHETHYECKOU TEOPHUH
UJeaTbHOTO Ta3a. AOCOTIOTHAS TeMIIepaTypa Kak Mepa CpeaHell KHHETUIeCKOH YHEPTHH TEIJIOBOTO
nBkeHua dactul rasa. [llkama Ttemneparyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHEHUE
MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompoiiecchl B UACAIBHOM Tra3e C IMOCTOSIHHBIM
KOJMYeCTBOM BemiecTBa. ['paduueckoe mnpeacTaBieHHE H30IMPOLECCOB: H30TEpPMa, H30X0pa,
n3obapa.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, JOKa3bIBAIOIIME JTUCKPETHOE CTPOCHHME BellecTBa, (oTorpaguu  MOIeKys
OpPraHUYECKUX COCIMHEHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKEHHUSI.

Mogens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBUA.

Monens, WUTIOCTpUpYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCYAa.

OnBITHL, WUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUSA UJI€ATIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Omnpenenenre Macchl BO3AyXa B KIIACCHOW KOMHATE HA OCHOBE M3MepeHuil 00bEéMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKy TapaMeTPaMU COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHamuueckass cucteMa. BHYTpeHHsiE SHEprusi TEpPMOJMHAMUYECKOW CHUCTEMBI U
ciocoObl €€ m3meHeHus. KomuuecTBo TeruioTsl W pabota. BHYTpeHHSISI HEpPrusi OJAHOATOMHOTO
uJeanbHOro rasa. Buasl Tersonepenauu: TEMIONPOBOJHOCTh, KOHBEKIMS, U3IydeHUE. Y IeNbHAs
TEII0EMKOCTH BeliecTBa. KonnuecTBo TEIIOTHI MU TEIIonepeiaye.

[Tonstue 06 agunabaTHOM mporiecce. [lepBrlit 3akoH TepMmoauHamMuku. [IpumMeHeHne nepBoro
3aKOHa TEPMOJAMHAMUKH K H3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMoCTh MpoI1eccoB B IPUPOJIE.

TernoBbie MamuHbl. [IpuHIMIBL qeiicTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEprUu B
TerioBbiX MamuHax. Koadduiment nonesnoro nerictus terioBoit mamunbl. ki Kapho u ero
KO3 (HULMEHT MOJIE3HOro JEHCTBUSA. DKOJIOrHUECKHUEe TPOOIEMbI TEIII0IHEPTETHKY.

TexHnUeckue ycTporcTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTaTelb BHYTPEHHErO CrOpaHusl,
OBITOBON XOJOJUIBHUK, KOHJIUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHyTpeHHEH SHEPTUU Tejla MPU COBEPIICHUN pabOThl: BBUIET IPOOKHU U3 OYTHIIKU
Mo JEHCTBHEM CXKaTOro BO3JyXa, HarpeBaHue dSdupa B JAaTyHHOU TpyOKe NYyTEM TpEHUs
(BuIEOIEMOHCTpAITHS ).

N3menenue BHyTpeHHEH dHepruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATelNs BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO JIBUTATEIs.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomol

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammniuie cocmoanusa eeujecmea. Pazosvie nepexoonl

[TapooOpazoBanue U koHjeHcanus. Mcnapenue u kuneHue. AOGCONIOTHAS U OTHOCHUTEIIbHAS
BIIQXXHOCTh BO31yXxa. HaceimeHHbld map. YaenpHas TeIioTa MmapooOpa3oBaHMs. 3aBHCHUMOCTH
TEeMIIepaTypbl KUTIEHUS OT JaBJICHUSI.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMHS CBOWCTB KPHUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuanbl. llnaBnenwe w Kpuctammzauus. Y aelbHas
TerioTa miasneHus. Cyonumanus.

YpaBHeHHE TEIIOBOroO OaaHca.



TexHuueckue yCTpOMCTBa W MPAKTHYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTYYEHHUSI COBPEMEHHBIX MaTEpPHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIILEHHBIX MTAPOB.

Kunenue npu noHW>KEHHOM JaBICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHUS KPUCTALUTHIECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue OTHOCUTENBHON BIaXKHOCTH BO3/1yXa.

Pa3znea 4. JjekTpoguHaMuUKa

Tema 1. Inexkmpocmamuka

DJieKTpu3anus Tejl. JJIEeKTpUUeCcKuid 3apsa. [IBa Bua snekTpudyeckux 3apsaaoB. [[poBoaHukH,
JURJIEKTPUKU U TTOJIYIIPOBOIHUKH. 3aKOH COXPAHEHUS dJIEKTPUUYECKOTO 3apsia.

B3aumoneiicteue 3apsanoB. 3akoH Kynona. ToueuHblid 37IEKTPUYECKUM 3apsl. DIEKTPUUECKOE
nosie. Hampsix€HHOCTh 3JeKTpUYecKoro moiis. [IpuHImMn cyneprno3uiuy 3JIEKTPUUYECKUX TOJICH.
JIuHuM HanPsHKEHHOCTH 3JEKTPUUYECKOTO MOJISL.

Pabora cun snexTpocraTrueckoro moist. [lorernuan. Pasnocts morenmnuanos. [IpoBogHuku
U JUAJIEKTPUKU B 3JIEKTPOCTATUUECKOM I0J1€e. Ju3nexkTpudeckas NpoOHUIaEMOCTb.

OnexkrpoémkocTh. KoHaeHncatop. OIeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JDHEprus
3apsPKEHHOI0 KOHJIEHCATOpA.

TexHu4eckue yCTPOMCTBA W TNPAKTUYECKOE MPUMEHEHHUE: AIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsT 3allUTa, 3a3eMJICHUE SJIEKTPONPHOOPOB, KOHJEHCATOP, KOMUPOBAIbHBIN
anmapar, CTpyWHBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aunMopeiicTBrue Ha’IEeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHMKY B 3EKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIEKTPUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTD 3JEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOUIaAM IJIACTHH, PACCTOSHUS
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toku 6 paziuunsix cpeoax

DNEeKTPUYECKU TOK. YCJIOBHS CYIIECTBOBAHUS DSJEKTPUUYECKOTO TOKa. VMICTOUHWKHM TOKA.
Cuna Toka. [TocTosHHBIN TOK.

Hanpsokenune. 3akon Oma 1 ydacTka LEmu.

DNEeKTpUYECKOe COMPOTUBIICHHE. Y IeJIbHOE CONMpOTUBIIEHHE BeunlecTBa. [locnenoBarensHoe,
napajuiesibHOe, CMEIIaHHOE COeAMHEHHNE TPOBOJHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[koymns—JIena. MOMIHOCTB SMEKTPHUECKOTO TOKA.

DNEeKTPOABMKYIAs CHUJa W BHYTPEHHEE COMPOTHBICHWE MCTOYHHMKA TOKa. 3akoH Owma s
MOJIHOM (3aMKHYTOM) asekTpuueckoil nenu. Kopotkoe 3ambikaHue.

DneKTpOHHAs MTPOBOIMMOCTH TBEPABIX METANIOB. 3aBUCUMOCTh COTPOTUBIICHUS METAJUIOB OT
tTemriepaTypbl. CBEpXIIPOBOJUMOCTb.

DneKTpUYeCKHil TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB.



[TonynpoBonanku. CoOCTBEHHAs! U MPUMECHAsI TPOBOIUMOCTH MOJTYITPOBOAHUKOB. CBOMCTBA
p—n-niepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DJIEKTpUYECKMH TOK B pPacTBOpaXx M paciulaBax dJIEKTPOJHUTOB. JNEKTPOIUTHUYECKAsS
JUccoIanus. JIeKTPOIIn3.

DJIEKTpUYECKUN TOK B ra3zax. CaMOCTOSITENIbHBI M HECaMOCTOSATENIbHBIN pa3psan. MoaHusl.
[Tna3ma.

TexHuyeckue ycTpoilcTBa W MPAaKTUYECKOE MPUMEHEHUE: aMIIepMEeTp, BOJIBTMETp, PEocTar,
UCTOYHUKHA TOKA, OJIIEKTPOHArPEBATEIbHBIC MPUOOPHI, IIEKTPOOCBETUTEIBHBIC  MPUOOPHI,
TEPMOMETP  CONPOTHBIICHUS,  BaKyyMHbIl  JMOJA,  TEPMUCTOPHl U (POTOPE3UCTOPHI,
MOJIYTIIPOBOIHUKOBBII 1MO/I, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAMIPSIKEHHUS.

3aBUCHUMOCTh CONPOTHBIICHUS IMHJIMHAPUICCKUX TMPOBOJHUKOB OT JUIMHBI, TUIOMIAIH
MOTIEPEYHOr0 CEUEHUs U MaTepuaa.

CwmenianHOe COeIMHEHUE TPOBOTHUKOB.

[Ipsimoe u3MepeHHe AJIEKTPOABIKYIIEH cuiibl. KOpoTkoe 3aMmblkaHHe TajlbBaHHYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHHUSI.

3aBHCHUMOCTh COITPOTUBIICHHS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTh BO3/1yXa.

OaHOCTOPOHHSISI TPOBOJUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenune cMemanHOTO COETMHEHUS PE3UCTOPOB.

N3mepenue 3meKTpOABMKYIIECH CHIIbl MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Hao0rotenune amektposusa.

MexnpeamMmeTHbie CBSI3H

N3ydyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCymEeCTBISIETCS € y4ETOM
COJIEP>KaTENIbHBIX MEXIIPEJAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHKU, OMOJIOTHH, XUMHH, Teorpapuu
Y TCXHOJIOTHH.

MesicnpeOomemnvle noHsamus, CBSI3aHHBIE C HM3yYEHHUEM METOJIOB HAYyYHOTO TO3HAHUS:
SIBJICHUE, HAY4YHBIM (akT, TUMore3a, ¢u3nueckas BeIWYMHA, 3aKOH, TEOopus, HaOIIOJCHUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHE, MOJIE]Ib, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMBbI ypaBHEHUH, JMHeWHas (QyHKIHs, rmapadoia, runepoorna,
UX rpaduKu U CBOICTBa, TPUTOHOMETpUUYECKUE (PYHKIIMH: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTEHC,
OCHOBHO€ TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl W HX TMPOCKIMH Ha OCH KOOP/IHMHAT,
CJIO’KE€HHE BEKTOPOB.

buonocus: mexaHuuyeckoe IBUKEHHE B KUBOW mpupozae, AMPQy3us, ocMOC, TEMI000MEH
KUBBIX OPTaHM3MOB (BHBI TEIUIONEpeladyH, TEIIOBOE PABHOBECHE), DJCKTPHUECKHUE SBJICHHS B
YKUBOU MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBAa, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIIECTBa,
MOJISIpHAsI Macca, TeTUIOBBIE CBOMCTBA TBEPIBIX TEJ, )KUJIKOCTEH M Ta30B, dJIEKTPUUECKHE CBONCTBA
METAJJIOB, YIEKTPOIUTHYECKAS TUCCOIMAIINSI, TallbBaHHKA.

l'eoepaghus: BIaXHOCTh BO3/yXa, BETPHI, 0ApOMETpP, TEPMOMETD.

Texuonoeusn: nmpeobpazoBaHUE ABMKEHUN C HCHOJIb30BAaHUEM MEXAHU3MOB, YUET TPEHHUS B
TEXHHWKE, IOAIMNITHUKA, WCIIOJIh30BAaHUE 3aKOHA COXPAHCHHsI HMITYyJIbca B TEXHUKE (pakera,
BOJOMET U JpyTHE), ABUTATEIh BHYTPEHHETO CTOPaHMsl, mapoBasi TypOuHa, OBITOBOM XOJOAUIBLHUK,
KOHJIUIIUOHEP, TEXHOJIOTUU TIOJYICHUsI COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCJIE HAHOMAaTEePHAJIOB,
U HaHOTEXHOJIOTHH, OJJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpHOOpPOB, KCEPOKC,
CTPYHHBIA TPHUHTEP, JJICKTPOHATrpPEBATCIIbHBIC TPHOOPHI, 3JIEKTPOOCBETHTEIBHBIC TPUOOPHI,
rajibBaHUKa.



4. TemaTnyeckoe IVIAHHPOBaHNE C YKAa3aHHEM BHIa KOHTPOJIA

Ne HaumeHoBaHue pa3jieioB U KoanuecTBo 4acoB
n/m | TeM NpPOrpamMmsl Bcero KonTp Ipakr  DJEKTPOHHBIE
0JIbHBI HYeCK (uudpossbie)
e e oOpa3oBaTeJIbHbI
padot padort e pecypchl
bl bl
Pa3zjnen 1. ®usuka u MeTOAbl HAYYHOI0 MO3HAHUA (2 yaca)
1.1 dusnka 1 METOJIbI HAYYHOTO 2 https://m.edsoo.ru/7
[TO3HAHHS f41bf72
Pazgen 2. Mexanuka (18 yacoB)
2.1 Kunemaruka 5 https://m.edsoo.ru/7
f41bf72
2.2 JiHamMuKa 7 https://m.edsoo.ru/7
f41bf72
2.3 3aKOHBI COXpaHCHUS B 6 1 1 https://m.edsoo.ru/7

MCXaHHKEC

f41bf72

Pazpnen 3. MosekyasipHasi Gpu3uka U TepMoaAuHaAMuKa (24 yaca)

3.1 OCHOBBI MOJIEKYIIIPHO- 9 1 https://m.edsoo.ru/7
KHUHETHYECKOW TEOPHHU f41bf72
3.2 OCHOBBI TEPMOJUHAMHKH 10 1 https://m.edsoo.ru/7
f41bf72
3.3 ArperatHbie COCTOSIHUS 5 https://m.edsoo.ru/7
BernecTBa. Pa3oBhIC MEPEXOIBI f41bf72
Pa3znea 4. duekrpoannamuka (22 yaca)
4.1 DNeKTpocTaTHKa 10 1 https://m.edsoo.ru/7
f41bf72
4.2 [ToCTOSTHHBIH AITEKTPUUSCKHIA 12 1 https://m.edsoo.ru/7
TOK. TOKH B pa3IM4HbIX Cpeax fA1bf72
PeszepBHOe Bpemst 2
OBULIEE KOJIMYECTBO YACOB 68 3 3

I10 ITPOIT'PAMME
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5. IloypouHoe njiaHMpOBaHHE

Ne Tema ypoka Koumu Jara usyyenust DJIeKTPOHHbIE
€CTBO uudposbie
n/ 4acoB o0pa3oBareJib
n Inan dakT HbI€ peCypChbl
Pazgen 1. ®u3nka u MeTObI HAYYHOI' 0 MO3HAHMS (2 yaca)

1 dusrka — Hayka o npupoze. Hayunbie 1 06.09. https://m.edsoo.r
METO/IbI TIO3HAHUS OKPYXKAIOIIETO MUPa u/ff0c32e2

2 Ponb 1 MecTo Qu3HKH B pOPMUPOBAHUT 1 06.09. https://m.edsoo.r
COBPEMEHHOW HayYHOU KapTHHBI MUPA, B u/ff0c33e6
MIPAKTUYCCKOM JICATEIILHOCTH JIFOJICH

Paznen 2. Mexanuka (18 yacoB)

3 MexaHn4ecKoe JBUKEHHE. 1 13.09. https://m.edsoo.r
OTHOCHUTETHPHOCTh MEXaHUIECKOTO u/ff0c3508
npwkenus. [lepemernienue, CKOPOCTb,

YCKOpCHHE

4 PaBHOMEpHOE MpSIMOTIMHEIHOE 1 13.09. https://m.edsoo.r
JIBHDKCHUE u/ff0c3620

5 PaBHOYCKOpEHHOE TPAMOIMHEHHOE 1 20.009. https://m.edsoo.r
JBUKCHHE u/ff0c372e

6 CBoOoiHOE MajieHue. Y CKOpeHHe 1 20.009. https://m.edsoo.r
CBOOOIHOTO TIaICHUS u/ff0c39cc

7 Kpusonuneiinoe ABrkeHue. J[BIKCHIE 1 27.09. https://m.edsoo.r
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH u/ff0c3ada

8 [MpuHimn otHOCHTENFHOCTH ["anuies. 1 27.09. https://m.edsoo.r
WNHepuunanbHble CUCTEMBI OTCUETA. u/ff0c3be8
[Iepsslii 3ak0H HproTOHA

9 Macca tena. Cuna. [Tpuniun 1 04.10. https://m.edsoo.r
cyrnepro3uiuu cui. Bropoit 3akoH u/ff0c3be8
HprotoHa i MarepuanbHON TOUKU

10 Tperwii 3akoH HerotoHa miist 1 04.10. https://m.edsoo.r
MaTepUATbHBIX TOYCK u/ff0c3be8

11 3akoH BceMHUpHOTO TsroteHus. Cuiia 1 11.10. https://m.edsoo.r
TskecTH. [lepBas kocMHuYeckast CKOPOCThb u/ff0c3d00

12 Cwuua ynpyroctu. 3akoH ['yka. Bec temna 1 11.10. https://m.edsoo.r

u/ff0c3el8

13 Cwuina tpenus. KoaddurmeHt tpenus. 1 18.10. https://m.edsoo.r
Cua conmpoTHBIEHUS NPH IBUKEHUU u/ffoc3f76
TeNa B )KUIKOCTH HITH Ta3e

14 [ToctynaTtensHOE U BpamaTeabHOE 1 18.10. https://m.edsoo.r
JIBIKCHUE a0COIOTHO TBEP/IOTO Tea. u/ff0c41a6
MowmenT cuisl. [liieuo cumel. YcnoBus
paBHOBECHS TBEPAOTO TElIaA

15 Wmmynbc MaTepraIbHOM TOUYKH, CHCTEMBI 1 25.10. https://m.edsoo.r
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MaTepHaIbHBIX TOUEK. VIMITyJIbC CHIIBI.
3aKOH COXpaHEHMs UMITYJIbCA.
PeakTuBHOE IBUXKCHUE

u/ff0c43d6

16

17

18

19

PaboTa 1 MOITHOCTb CHIIBI.
Kunernueckast sHeprust MaTepuagbHON
tTouku. Teopema 00 n3MeHEHUN
KMHETUYECKOU SHEPrUu

IToTrenumanpHas SHEPTHsL.
IloTeHumanpHas 3HEPrUs ynpyro
nepopMUPOBaHHON TPY>KUHBI.
ITorennuansHast sHeprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIN

HOTGHL{I/IaJIBHBIe N HCIIOTCHI M AJIBHBIC
cuibl. CBSI3b pa6OTBI HCIIOTCHIIMAJIbHBIX
CHJI C U3MEHEHHEM MEXaHUYCCKOM
OHCPIur CHUCTCMBI TCII. 3aKoH
COXpPAaHCHUA MEXaHUYECKOM OHCPIrun

JlaboparopHas pabdora «MccnenoBanue
CBSI3H PabOTHI CHJIBI C U3MEHEHHEM
MEXAHUYECKOW SHEPTUU TEJa Ha IPUMEPE
PaCTSHKEHHSI PE3UHOBOTO HKI'YTa»

1 25.10.

1 08.11.

1 08.11.

1 15.11.

https://m.edsoo.r

u/ff0c4502

https://m.edsoo.r

u/ffOc46la

https://m.edsoo.r

u/ffOc478c

20

21

22

23

KonTponbhast padbota no teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHHUS B MEXaHUKE

Pa3nes 3. MoJsiekyasipaasi pu3uka u TepMoIuHaMuKa (24 yaca)

OcCHOBHBbIE TOJIOKEHUS MOJIEKYJIIPHO-
KHMHETHYECKOI Teopuu. bpoyHoBCcKoe
nskenue. nddysus

XapakTep ABUKECHUS U B3aUMOJICHCTBUS
4yacTHL BeuecTsa. Monenu cTpoeHus
ra3oB, KUIAKOCTEH U TBEPIBIX TEIl

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHHass ABoraapo

1 15.11.

1 22.11.

1 22.11.

1 29.11.

https://m.edsoo.r

u/ffOc4b74

https://m.edsoo.r

24

25

TennoBoe paBHoBecue. Temneparypa u
e€ usMmepenue. lllkana remneparyp
Henscus

Wneansusii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

1 29.11.

1 06.12.

u/ffOc4dc?2

https://m.edsoo.r

u/ffOc4fde

26

27
28

29

AbcoutoTHas TeMnepaTypa Kak Mepa
CpeHEW KMHETUYECKON YJHEPTUU
JBUKEHMSI MOJIEKYJI. Y paBHEHUE
MenneneeBa-Kianeiipona

3axon [lanpToHa. ['a30BbIe 3aKOHBI

JlabopaTopHas pabota «lccnenoBanue
3aBHUCHMOCTH MEXIy MapameTpamMu
COCTOSTHUS pa3pEeKEHHOTO ra3a

H3onporiecchl B H€ambHOM ra3e u ux

1 06.12.

1 13.12.
1 13.12.

1 20.12.

https://m.edsoo.r

u/ff0c511e

https://m.edsoo.r
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rpadguvecKoe MpecTaBICHNE

u/ff0c570e

30 BHyTpeHHsIst sHEpTrHS 1 20.12. https://m.edsoo.r
TEePMOAMHAMHUYECKON CHCTEMBI U u/ff0c5952
crocoObl e€ n3Menenus. Konnyectso
TEIJIOTHI M paboTa. BHYTpeHHss sHEprHs
OJTHOATOMHOTO HEaIbHOI0 rasa

31 Bunsl Temionepeaaun 1 27.12. https://m.edsoo.r

u/ff0c5c36

32 VY nenbHas TEII0EMKOCTh BEIICCTBA. 1 27.12. https://m.edsoo.r
KonndecTBo TEILUIOTHI MPH u/ff0c5¢36
Terionepenade. AanabaTHbIN Mporece

33 [epBblit 3aKOH TEPMOJTUHAMUKH U €TO 1 10.01. https://m.edsoo.r
IPUMEHCHHE K U30IPOIIECcaM u/ffOc5efc

34 HeoOpaTuMOCTh MPOIIECCOB B IPUPOIC. 1 10.01. https://m.edsoo.r
Bropoii 3ak0H TepMOAMHAMHUKI u/ff0c6230

35 [punmmn aeiicteus u KITJ] teroBoi 1 17.01. https://m.edsoo.r
MaIluHEI u/ff0c600a

36 Huxn Kapno u ero KITJ{ 1 17.01.

37 DKOJOTHYECKHE MTPOOIEMbI 1 24.01.

TEIUIOIHEPTETUKU

38 O6o6maromuii ypok «MoteKysipHast 1 24.01. https://m.edsoo.r
¢uznka. OCHOBBI TEPMOJUHAMUKI u/ff0c6938

39 KonrponsHas pabora o Teme 1 31.01. https://m.edsoo.r
«MonekynsipHas pusrka. OCHOBBI u/ff0c6a50
TEPMOJIUHAMHUKINY

40 ITapooOpa3oBaHue U KOHIECHCAIIHSL. 1 31.01. https://m.edsoo.r
Vcniapenue u KumeHune u/ff0c63b6

41 AOCOIIOTHAS U OTHOCUTEIbHAS 1 07.02. https://m.edsoo.r
BJIQXKHOCTb BO3yXa. HackleHHslii nap u/ff0c64d8

42 Teépnoe Teno. Kpucramnyeckue u 1 07.02. https://m.edsoo.r
amop(dHbIe Tesna. AHU30TPONHUS CBOWCTB u/ffOc65f0
KpucTauioB. JKukne KpruCTaib.

CoBpeMeHHbIC MaTEPUAITBI

43 [TnaBneHue U KpUCTAIITH3AIIHS. 1 14.02. https://m.edsoo.r
V nenpHAas TEIUIOTA TIJIABJICHUS. u/ff0c6708
Cybnumarus

44 YpaBHEHHE TEIIOBOTO OaaHca 1 14.02. https://m.edsoo.r

u/ff0c6820
Paszgea 4. duekrpoaunamuka (22 yaca)

45 DreKTpu3aIys Tei. IIEKTPUISCKUI 1 21.02. https://m.edsoo.r
3apsif. [[Ba BUOa SJEKTPUUECKUX 3apsiioB u/ffOc6bcc

46 [TpoBOIHUKH, TUIICKTPUKA U 1 21.02. https://m.edsoo.r
MOJIYTIIPOBOTHUKH. 3aKOH COXpaHEHHS u/ffOcébcc
DIIEKTPUYECKOTO 3apsiia

47 BsaunmoseiicTBre 3apsiioB. 3aKoH 1 28.02. https://m.edsoo.r
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Kynona. ToueuHslil 2JIeKTpUYECKUI
3apsn

u/ffOc6eced

48

49

Hanpssk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[TpyHIMI Cynepno3uLuy dJIEKTPUUECKUX
nosiel. JInHuy HanpsKEHHOCTH

Pabota cuit 3IeKTpOCTaTHYECKOTO MO,
ITorennuan. PasHOCTb TOTEHIINAIOB

28.02.

06.03.

https://m.edsoo.r

u/ffOc6df2

https://m.edsoo.r

u/ffoc6f00

50

HpOBOI[HI/IKI/I N JUSJICKTPUKU B
QJICKTPOCTATUYCCKOM I10JIC.
HI/IBHCKTpI/I‘ICCKaH IIPOHULIACMOCTD

06.03.

https://m.edsoo.r

u/ff0c7018

51

52

DnekTpoéMKocTh. KoHnieHncatop

DNeKTPOEMKOCTH IIIOCKOTO
KOHJIEHCATOpa. DHEPrus 3apsKEHHOIO
KOHJICHCATOpa

13.03.

13.03.

https://m.edsoo.r

u/ff0c7126

https://m.edsoo.r

53

54

55

JlaGopaTopHas pabora "M3mepeHue
AIEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMIT NEWCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMUPOBAJILHOTO
amnmapara, CTpyHHOro MpUHTEpa.
DJIEKTpOCTaTUUYECKas 3aluTa.
3a3eMIIeHHE AIEKTPONpuOOpOB

DNEeKTPUUYECKHUI TOK, YCIOBUSI €T0
cymectBoBanus. [locrosunsiii Tok. Cuia
toka. Hanpsbxenue. ConpoTuBiieHue.
3akon Oma i1 ydacTka nenu

20.08.

20.03.

03.04.

u/ff0c72c0

56

57

58

59

[TocnenoBarensHOE, MapaieabHOE,
CMEIIaHHOE COEMHEHHE IIPOBOIHUKOB.
JIaGopartopHas pabota «3yuenue
CMEIIaHHOTO COEMHEHHSI PE3UCTOPOBY

PaboTta u MOIITHOCTH ANEKTPUIECKOTO
Toka. 3akoH Jlxoyns-Jlenmna

3axon OMa 11 TOJIHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe
3ambikanue. JlaboparopHas padota
«M3mepenne DJIC ncToyHMKa TOKa U €ro
BHYTPEHHETO COMPOTHBIICHUS»

DneKTpOHHask IPOBOJAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METaJIJIOB OT TEMIIEPATypPHI.
CBepxnpoBOIMMOCTb

03.04.

10.04.

10.04.

17.04.

https://m.edsoo.r

u/ff0c74f0

https://m.edsoo.r

u/ff0c7838

https://m.edsoo.r

60

61

DNEKTPUUECKUN TOK B BaKyyMe.
CBoliCTBA 3JIEKTPOHHBIX ITY4YKOB

[TonynpoBOTHHUKH, UX COOCTBEHHAS U
IIpUMeCHas MpoBoAUMOCTh. CBOMCTBA
p—~n-niepexoaa. IloynpoBoIHUKOBBIE
npubopsI

17.04.

24.04.

u/ffOc7ae0

https://m.edsoo.r

u/ff0c84ae
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62 DJIeKTPUYECKUI TOK B paCTBOPAxX M 1 24.04. https://m.edsoo.r
pacriiiaBax 3JeKTPOJIUTOB. u/ff0c82ba
DNEeKTPOTUTHIECKAS TUCCOIIAAIIHS.

OneKTpoan3

63 DJIEKTPUYECKUI TOK B Ta3ax. 1 08.05. https://m.edsoo.r
CaMOCTOSITE/IbHBIN U u/ff0c84ae
HECaMOCTOSTENbHBINA pa3psax. MoiHus.

[Ina3zma

64 DieKTpuUecKue MpUOOpPhI U yCTPOMCTBA 1 08.05. https://m.edsoo.r
U MX NIPAKTUYECKOE IPUMEHCHUE. u/ff0c86fc
[TpaBuiia TeXHUKU OE30MACHOCTH

65 O06o0mammuil ypox 1 15.05. https://m.edsoo.r
«IJEKTPOAUHAMHUKAY u/ff0c88be

66 KonTponbHas pabota mo teme 1 15.05. https://m.edsoo.r
«Qnekrpocratuka. [1oCTOSHHBIN u/ff0c8a8a
JIEKTPUYECKUI TOK. TOKH B pa3iM4HbIX
cpenax»

67 Pe3sepBHbiii ypok. KonrpoJibHasi pagora 1 22.05. https://m.edsoo.r
10 TeMe «DJIEKTPOTUHAMUKAY u/ff0c8c56

68 PesepBHbiit ypok. O000IIaOIHI YPOK T10 1 22.05. https://m.edsoo.r
temam 10 kiacca u/ff0c8f6c

YueOHO-MeTOANUYECKOE 00ecTIeUueHne 06pa30BaTeJ'[I)HOF0 nmpouecca

®wusuka, 10 knace/, Mskumes I'.5., byxosues b.b, Corckuii H.H.; mox pegakiueit H.A.
[Tapdénoroii: U3natenscTBo: «IIpocBenieHue»,
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