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MOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢u3nke 06a30BOro ypoBHsS Ha YpOBHE CpegHero OoOIIero
o0pazoBaHusl pa3paboTaHa Ha OCHOBE IOJIOKEHUH U TpeDOBaHWN K pe3ysbTaTaM
OCBOEHMSI OCHOBHOHM 0Opa3oBaTeNnbHOW Mporpammel, npeactasieHHbix B OI'OC
COO, a Taxxe c yuéroM denepaibHOM pabodeil INporpamMMmbl BOCIUTAHUS U
KOHIIETILIUK TpernofaBanus y4deOHoro npeamera «@Dusuka» B 00pa3oBaTeIbHBIX
OpraHu3alusIx Poccuiickoi Oenepanuy, peaNu3yroInX OCHOBHBIE
oOpazoBaTenbHble IPOrPaMMBl.

Comepxkanue TmporpaMmbl 10 (U3WKe HalpaBIeHO Ha (hOpMUpPOBaHUE
€CTECTBEHHO-HAYYHOW KapTWHBI Mupa oOyuatommxcs 10-11 xmaccoB mpu
obyuennn ux (uszrke Ha 6a30BOM ypOBHE HA OCHOBE CHUCTEMHO-JEATEIBHOCTHOIO
noaxoza. Ilporpamma no ¢usnke cootBercTByeT TpeboBanusm ®I'OC COO k
JIAHKPYEMBIM JIMYHOCTHBIM, MPEAMETHbIM M METAIpPEeJMETHLIM pe3yJbTaTaM
o0y4eHHus, a TakyKe Y4YUThIBAET HEOOXONMMOCTh pealM3allii MEeXIPEIMETHBIX
eBsI3eil (U3UKU C ECTeCTBEHHO-HAy4YHbIMHM Y4eOHBIMH IpeaMeTamMH. B HeW
OTIPEJIEIISIFOTCSl OCHOBHBIE LleIM M3ydeHUs! (PU3UKH HAa ypOBHE CpejiHero obIuero
00pa3oBaHusl, IIAHUPYEMble pe3yJibTaTbl OCBOEHUs Kypca (DU3UKU: JIMUHOCTHEIE,
MeTanpeaMeTHbIe, IpeJMeTHbIE (Ha 6a30BOM ypOBHE).

[Tporpamma 1o (Gu3MKe BKIFOYAET:

o IUIAHMPYEMBIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 0a30BOM YPOBHE, B

TOM YFKCJI€ TIPEIMETHBIE Pe3yJIbTaThl [10 roiaM 00y4eHus;

e coxepkanue yuebnoro npeamera «Pu3nka» 1o rogam 00ydeHus.

dusrka Kak Hayka o Hauboiee OOLIMX 3aKOHAX IPHUPOJBI, BBICTYIas B
KauecTBe yuyeOHOro mnpeaMera B LIKOJIe, BHOCUT CYLLIECTBEHHBIN BK/IAJ B CHCTEMY
3HaHui 06 okpyskaroueM mupe. L1IkoabHbIH Kype GU3NKH — CHCTEMOOOpasyIOIIHH
JUISl €CTECTBEHHO-HAYUYHBIX YYeOHBIX MPEIMETOB, TOCKOJIBKY (PU3MYECKHE 3aKOHEI
nexxaT B OCHOBE TMPOLIECCOB W sIBJIEHWM, H3ydaeMblX XHMUeH, Ouonorues,
(usudeckoit reorpadueit u acrpoHomued. Icnomnp3oBaHue U aKTHBHOE
IpuMeHeHHe  (U3MYecKUX 3HAHWM  ONpeleseT xapakTep W pa3sBUTHE
pa3sHOOOpasHbIX TEXHOJOrMd B Cc(epe DSHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4eHMss HOBBIX MaTepUallOB C 3aJaHHBIMM CBOWCTBAMM M OPYTHX.
M3yuenve (GU3MKM BHOCHT OCHOBHOM BKNaJ B (OPMHPOBaHWE ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpa O0ydaroIluXcs, B (POPMUPOBAHHE YMEHHM MPUMEHSTH
HayYHBIA METOJI [TO3HAHUS IIPY BBITIOJIHEHUH UMY y4eOHBIX UCCIIeIOBAHUHM.

B ocHOBy Kkypca (Gu3MKHM [UIsi YpOBHSI cpefHero obuiero obpasosaHus
HONOXEH PsI WAeH, KOTOpbleé MOXKHO pacCcMaTpuMBaTh Kak TMPHHIMIBI €ro
MOCTPOCHHH.



Hoes yenocmuocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTMYECKH
3aBEpIIEHHBIM, OH COJEPIKUT MaTepHal U3 BCeX pas3/ieioB (PU3UKH, BKIIFOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK X COBPEMEHHON (U3HKH.

Hoea zenepanuzayuu. B COOTBETCTBHM ¢ Hel MaTepuan Kypca (QU3MKH
00benuHEH BOKpPYr Gusuyeckux Teopui. Bemymwum B Kypce SBIAETCA
(GOpMHpOBaHHE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHH, BEIIECTBE U
none.

Hoes oymanumapuzayuu. EE peanusauus mnpearnonaraer HCIOJb530BaHUe
ryMaHHTApHOro TMoTeHUHana (QU3MUecKod HayKH, OCMBICIEHHWE CBA3M Pa3BUTHA
Guzuku ¢ pasBuTHeM oOllecTBa, a TakXkKe C MHUPOBO33PEHYECKMMH,
HPABCTBEHHBIMHU M IKOJOTHYECKUMHU MPobIeMaMH. '

Hoes npuxnaonoii  Hanpasnennocmu. Kypc  Gusuku  mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKMX U TEXHOJOTMYECKHX IMPUITOKEHUH
M3yUYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozuzayuu peaiusyercs [IOCPEACTBOM BBEJEHHUS JJIEMEHTOB
Collep)KaHus, TOCBAIIEHHBIX JKOJIOIMYEeCKHM IpobjeMaM COBPEMEHHOCTH,
KOTOpbIE CBS3aHBI C PA3BUTHEM TEXHHKH U TEXHOJIOTHH, a Takxke 00CYKIeHHs
npo6JIeM PalMOHAIBHOTO IPHPOAOIIOIE30BaHUS ¥ 9KOJIOTHIECKOM Oe30IT1aCHOCTH.

CTep)XHEBBIMM 3JIEMEHTaMU Kypca (GHM3MKM Ha YPOBHE CpeIHero oOLIero
00pa3oBanus SIBISIOTCS (U3UYeckue TeopuH ((hOpMHUpOBAHUE IPEACTABICHUH O
CTPYKTYpEe TIOCTPOEHUs (PU3UIECKON TEOpUH, POIH (yHIaMEHTAIbHBIX 3aKOHOB U
MPUHLKIIOB B  COBPEMEHHBIX IPEACTaBIEHUAX O TMPUPOJE, TpaHULax
[IPUMEHUMOCTH TEOpUH, JUIs ONUCAHMA ECTECTBEHHO-HAYYHBIX SIBJCHHH U
MpPOLIECCOB).

CHUCTEMHO-eATeIbHOCTHBIA TOAX0 B Kypce (DM3MKHM pealld3yercs Mpexie
BCEro 3a CUET OpraHM3alUK AKCIEPUMEHTANBHON AEATENbHOCTH 00y4aromuXcs.
Ilns 6Ga30BOro ypoBHS Kypca (HU3MKM — O3TO HCIOJb30BAHHE CHCTEMBI
(QPOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPHMEHTOB U J1abopaTopHbiX palor,
KOTOpBIE B IIporpamme o (usnuke o0ObeJMHEHbl B OOIIMKA CIIUCOK Y4YEeHHYECKHX
npakTHUecKux paboT. BeimeneHue B yKazaHHOM IepeduHe JaOOpATOPHBIX pabor,
NPOBOAMMBIX [UIsi KOHTPOJIS M OILEHKH, OCYIIECTBISIETCS Yy4YaCTHHUKaMH
00pa3oBaTeNBHOTO Tpollecca HCXOAI M3 OCOOEHHOCTEH IUIAHWPOBaHWS U
ocHaumenus kabunera Gusuku. Ilpu >TOoM obecrieunMBaeTCs  OBJIaJICHUE
00y4aroLUMMKUCS YMEHHUSMU TMPOBOAUTE KOCBEHHBIE W3MEPEHHs, HCCIeIOBaHMs
3aBUCUMOCTEH (DU3MYECKMX BEIWYMH M TIOCTAHOBKY OIBITOB IO MpOBEpKe
MpeAoKeHHBIX THIIO0Tes.

Bosnplioe BHUMaHME VYAENseTCs PpeLIeHUI0 pacyéTHBIX M KavyeCTBEHHBIX
3amad. [Ipu 3TOM st pacdETHBIX 3a/lad NPHOPUTETOM SIBIIIOTCA 3aJaddl ¢ ABHO
3aJaHHON (U3UIECKON MOIEIBIO, ITO3BOMISIOINE IPUMEHSTh H3YUEeHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJJHOrO pasielna Kypca, Tak W HHTCrpupysd SHaHWd U3
pasHbIX pa3nenos. [ KaueCTBEHHBIX 3a/jad MPUOPUTETOM SABJIAIOTCA 3alaHiil Ha
oOBsICHEHHE MpOTEKaHUs (U3MYECKMX SBICHUH M TIPOLECCOB B OKpYIKarollen
JKu3HM, Tpebyrouue BbIOOpa (U3MUECKOW MOAENM I CUTyaluud MpaKkTUKO-
OpUEHTHPOBAHHOIO XapaKTepa. ‘

| B coorBerctBun ¢ Tpebosanusmu PIOC COO k MarepHaibHO-
TexHuueckoMy obecrieuenuio ydeGHOro mpouecca 0a30BbIM ypOBEHB Kypca
U3HKK HA ypOBHE CpejiHero o61ero 00pasoBaHus OIDKEH U3YHaThesA B yCIOBUAX
MpefMeTHOr0 kabuHeTa (QU3MKH WM B yCIOBHAX WHTCIPHPOBAHHOIO KabuHera
[peIMETOB €CTECTBEHHO-HaydHOro uukia. B kabunere GU3UKK JOIDKHO OBITH
HeobxomuMoe NabopaTropHoe 000pyJoBaHWe JUIS BBINOJHEHHS yKa3aHHBIX B
mporpamme Io (U3KKe YICHHIECKMX MPaKTHICCKIX paboT ¥ OEMOHCTPAIMOHHOE
o0opyI0BaHHKE.

JlemoHCTpanoHHoe o6opyaoBaHue (HOPMUPYETCS B  COOTBETCTBHM  C
MPUHLMIIOM ~MMHHMAalbHOW  JIOCTaTOYHOCTH U obecrieurBaeT I[IOCTaHOBKY
[epevncIeHHbIX B [porpaMme Mo (u3MKe KIOYEBBIX JEMOHCTpaLUi s
HCCNEeNOBAHMSI  W3yvaeMblX  SIBIEHMH M TPOLECCOB, OMIMPHYECKHX U
(yHIaMEHTaJIBHBIX 32aKOHOB, X TEXHHUYECKHUX MPUMEHEHHH. ’

JlaGopaTopHoe 00Opy/[OBaHHE Ui YYEHHUECKHX TMpakTHHeCKuX paboT
dbopMupyeTcsl B BHE TEMATHYECKMX KOMIUIEKTOB H obecrieunBaeTcs B pacuére
OHOrO KOMIUIEKTa Ha [OBYX 0Oydaromuxcs. TeMaTH4ecKue KOMIIICKTHI
11a6opaTopHOro 06OPY/OBAHMA OJDKHBI OBITH TMOCTPOCHEI Ha KOMILIEKCHOM
HCIIONB30BAHNM AHANOTOBEIX M LM(POBBIX IPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
M3MepHUTENbHBIX CUCTEM B BUJIE LIUPPOBBIX 1abopaTopui.

OCHOBHBIMH I[EJSIMH U3yueHus Gusnku B 0611eM 00pasoBaHUHU ABIISAIOTCA:

o (QOpMHMpOBaHWE HHTEpECA W CTPEMJICHHS oOy4alomuxcss K HayuyHOMY
W3YYEHWIO MPUPOBl, Pa3BUTHE MX HHTEIJICKTYAIBHBIX W TBOPHECKMX
criocoOHOCTeH;

e pAa3BUTHE NPEACTABIEHUH O HAyIHOM METOJE MO3HAHMA U GopMUpoBaHue
HccrenoBaTebCkoro OTHOLLEH S K OKPY KalOLLNM SBIEHUAM; -

o (OpMMpOBaHHE HAYYHOTO MHMPOBO33PEHMS Kak pe3ynbTara H3yqCHHA
OCHOB CTpOEHUS MaTepuH ¥ QyHIaMeHTalbHbIX 3aKOHOB huznkuy;

o (QopMmupoBaHHe yMeHHH OOBACHATh ABJIECHMA C  HCIOJIB3OBAHACM
hu3HMYeCKUX 3HAHWH ¥ Hay9IHBIX JI0Ka3aTeIbCTB;

o (OpMUpOBAaHUE MPENCTABICHHUI O POIH dusuky IS pasBUTHSA APYTHX
eCTeCTBEHHBIX HAyK, TEXHUKM U TEXHOJIOTHH.

JloCTIKeHHe JTHX Lienel obecredrBaeTcs pelleHneM CIeyiolux 3anad b

Tpoliecce U3ydeHus Kypca GU3suKy Ha ypPOBHE CPEIHETo o0111ero 00pa3oBaHmsL:



o mnpuobpeTeHHe ~ CHCTEMbI  3HaHUH 00  o0umwmx  (pU3MYECKUX
3aKOHOMEPHOCTAX, 3aKOHaX, TeopusX, BKJIIOYast MEeXaHHUKY,
MOJIeKyJIApHYI0 (GU3HKY, OJIEKTPOIUHAMUKY, KBAaHTOBYIO busuky
3JIeMEHTEI aCTPO(U3UKH;

o QopMHpOBaHWE YMEHWH TpPUMEHATH TEOPETHYCCKME 3HAHWA ANl
0ObsiCHeHHsT (QU3MYECKUX SBJIEHWM B TPUpPoOAEe ¥ Ui TPUHATHA
IPaKTUYECKAX PEIeH i B OBCEJHEBHOM KHU3HH;

e OCBOGHME CIIOCOOOB pelLIeHUs pasIuYHBIX 3a/a4 C sBHO 3a1aHHON
dusmgeckoil Mofenbio, 3ajad, MOJPasyMEBAIOUIMX CaMOCTOATENBHO®
cosnanue GU3NYEeCKON MOJIENH, AEKBATHON yCIOBHAM 3a1adH;

o TOHMMAaHHE (U3MUECKMX OCHOB M MPUHLMIOB ACHCTBHS TEXHUIECKHX
YCTPOMCTB M TEXHONOTHYECKHMX MPOLECCOB, WX BIMAHMS HA OKPYKAFOLIYIO
cpeny;

o OBJIAZIEHWE METOJaMH CaMOCTOSTENILHOTO IUIAaHUPOBAaHMS U IIPOBEACHMS
hU3MUECKMX SKCIEPUMEHTOB, aHauu3a W HHTepIpeTalii wHOpMAaIH,
OTIpejiesIEHHsI JOCTOBEPHOCTH [IOY4EHHOIO Pe3yIpTaTa;

e CO3AHHE YCIOBMI IS Pa3BUTHA YMEHHUH IPOEKTHO-HUCCIE0BATENBCKOM,
TBOPUECKOU JEATENbHOCTH.

Ha wsyuenme Qusuxy (6asoBblii ypOBCHB) Ha YPOBHE CDEIHErO o01ero
o6pasosanus oTBoaUTCA 136 yacos: B 10 knacce — 68 uacoB (2 Jaca B HEZIeN0), B
11 xacce — 68 uacos (2 yaca B HEJIEIIO).

[IpennaraeMblii B MporpamMme Mo (U3MKe MEpeieHb 1abopaTOpHBIX |
[paKTHYeCKUX paboT sABIAETCS PEKOMEHIOBAHHBIM, YHHMTCIb IEIacT BBIOOD
mpoBezieHusl  1a00paTOPHBIX paboT ¥ OMNBITOB C Y4YETOM HHAMBHUAYalbHBIX
ocobeHHOCTEN 00ydaroLUMXCs. |



COJEP’KAHUE OBYUEHMS
10 KJIACC

Paszgen 1. ®u3uKa 1 MeTOAbLI HAYYHOI0 MO3HAHUSA

®usuka — Hayka o npupoje. Hayunble MeTO[B! MO3HAHMA OKPYKAIOIIEro
mMupa. Pomb 9KcrmepuMeHTa M TEOpHM B TIPOLECCE MO3HAHMS MPUPOJBL.
DKCIEpUMEHT B (DU3HKE.

MozenupoBaHue (Qu3MuecKux sBJIeHUH U mpoueccoB. HaydHble TUNOTE3E.
®usyueckre 3aKOHBI U TeOpuH. | paHHIlbl IPUMEHUMOCTH (DU3UUYECKUX 33aKOHOB.
[ TpUHIUIT COOTBETCTBHU.

Poss u MecTo (GU3MKKM B (POPMHUPOBAHHM COBPEMEHHOW HAyYHOH KapTHHBI
MHpA, B IPAKTHYECKOH JeATEIbHOCTH JIFOCH.

Lemoncmpayuu

AnanoroBsle W LUMPOBbIE HW3MEPHUTENbHBIE TPUOOPBI, KOMIBIOTCPHBIE
TaTYMKH.

Pasnen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe aBikeHHe. OTHOCHTENBHOCTh MEXaHWYECKOro JIBUKEHMS.
Cucrema otcuéra. TpaexkTopus.

[lepeMerneHne, CKOPOCTb (CpeHss CKOPOCTh, MIHOBEHHAs CKOPOCTb) H
YCKOpEHME MaTepUalbHOM TOUKHM, MX MPOEKIMH Ha OCH CHCTEMBI KOOPIHMHAT.
CrioeHre TIepeMeIleHnil i CIoXKeHHe CKOPOCTeH.

PaBHOMEpHOE H PAaBHOYCKOPEHHOE TNPSIMOIHHEHHOe IBIKEHHE. ['paduku
3aBUCHMOCTH KOODIMHAT, CKOPOCTH, YCKOpEHMd, IyTH ¢ ICpEeMCIICHH
MaTepraNtbHOU TOYKH OT BPEMEHH.

CpobGoHoe mafeHure. Y ckopeHne cBoOOJHOTO MaJeHus.

KpuponuneiiHoe jBwxeHue. JIBIDKEHHE MaTepUaIbHOM  TOYKH  IIO
OKPY)KHOCTH C TOCTOSIHHO# 110 MOJIyJIIO CKOPOCTEIO. YrioBas CKOpOCTh, JINHEWHAST
cxopocTh. Ilepron u yacToTa obpauieHust. LIeHTPOCTPEMUTENIBHOE yCKOPEHHE.

Texuuueckue YCTpoWcTBa U TPaKTHYECKOE [PUMEHEHWe: CIUAOMETP,
ABUIKEHME CHAPS0B, LeMHble U peMEHHbIE MEpeaadH.

Lemoncmpayuu

MoJieb CHCTeMbl OTCUETa, WITIOCTPaLKs KMHEMaTUIEeCKUX XapaKTepHCTHK
JBUYKEHUSL.

[Ipeo6pasoBanue ABMKEHUH C UCIIOIE30BAHUEM MPOCTBIX MEXaHU3MOB.

[Tasenue Tea B BO3AyXe U B Pa3perkeHHOM MPOCTPAHCTBE.

Habnrofenue BUYKEHUS Tena, OpOLIEHHOro IMOJ yIJIoM K TOpU3OHTY H
TOPU30HTAIBHO.



V3MepeHue yCKOPeHHs CBOOOHOTO MafeHHU.

Harmpasnenue CKOPOCTH MPH BUKEHHH 110 OKPYXKHOCTH.

Vuenuveckuil skcnepuvenm, 1a6opamopHsie pabomol

V3yueHne HepaBHOMEPHOTO JBIKEHUS C LEJBIO ONPEASICHIA MTHOBEHHOU
CKOpOCTH.

VccnenoBanie COOTHONIEHHsS MEXIy ITyTSAMH, MPOHMICHHBIMU TEIOM 34
noclefoBaTeNbHbIe paBHbIE IPOMEXYTKM BpPEMEHH TIpH PaBHOYCKOPCHHOM
JBIDKEHUH ¢ Ha4albHOM CKOPOCTHIO, PABHOM HYIIO.

Vzydenue NBXEHHUS [IAPUKA B BS3KOH KUIKOCTH.

V3yuenue IBWKEHHUs Tela, OpPOILEHHOro rOpU30HTANBHO.

Tema 2. Junamuxa

 Ilpuruun  oTHOcHTenbHOCTH  [anunes. [lepseiii  3axoH  HeroToHa.
MHepuuanbHble CHCTEMbI OTCHETA.

Macca Tena. Cusa. [IpHHIHMI cynepro3uiuu cuil. BTopol 3aKoH HeroTona
JUIsl MaTepuanbHo# Touky. TpeTni 3akoH HploToHA Ul MAaTEPUATbHBIX TOHCK.

3akoH BceMHpHOro Tarorenus. Cuna  THKECTH. IlepBasi KoCcMHYeCKasd
CKOPOCTE.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buzpl TpeHust (MOKOs, CKONBKEHHA, xauenus ). Cuna Tpenus. Cyxoe
tpenue. Cuila TpeHHUs CKONBKEHHUS U CUjla TPEHUA [TOKOAL. KoadduuueHt TpeHus.
Cyina COIPOTHBIIEHHUS IIPU JBUKEHUH Tejla B KUAKOCTH HIIA rase.

I[TocTynaTenpHOE U BpallaTelbHoe IBHKCHUS abCOTIOTHO TBEPOrO Tena.

MoOMEHT CHI5 OTHOCHTEIBHO OCH BpamleHus. Ilnedo cuiibl. YCIOBHS
paBHOBECHSI TBEPJOTO TENA.

' TexHuWueckHe YCTpOUCTBA ¥ MpPaKTAYeCKoe MPUMEHCHHE: IIOJIIAITHIKH,
JBM)KEHHE MCKYCCTBEHHbIX CITyTHUKOB.

Jemoncmpayuu

SIBneHue MHEPLIUHU.

CpaBHeHHe MacC B3aUMOZICHCTBYIOLINX Tell.

Bropoii 3akoH HproToHa.

M3mepeHue CHIl.

CrnoxeHue CHIL

3aBHCHAMOCTE CHJIBI YIIPYTOCTH OT Ae(hopMaLliH.

HesecomocTs. Bec Tena npu yCKOPEeHHOM MMOIbEME U TTaACHHH.

CpaBHeHWeE CHJI TPEHUS [10KOs, KaueHHs 1 CKOJIBKEHHUS.

Vcsi0BHs paBHOBECHS TBEPIOTO Tena. BHbl paBHOBECHA.

Vuenuueckuii sxcnepumenm, 1a60pamoprsle pabomai

Wsyuenue qBHKeHNs Gpycka Mo HAKIOHHOH TIOCKOCTH.



WcereoBanye 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHMKAIOMIMX B IPYKAHE H
pe3nHOBOM 006pa3iie, OT UX AehopMaryiy.

WccneqoBaHue YCIOBHI PaBHOBECHs TBEPIOTO Teia, HMEIOMIETo 0Ch
BpallleHuUs.

Tema 3. 3akoHbl COXpAHEHUS 6 MEXAHUKe

MMnynsc MaTepualbHOW TOUYKH (Tena), CHCTEMBl MaTEpUANBHBIX TOYEK.
UMIyabC CHIBI M M3MEHEHHEe HMITylbca Tela. 3aKOH COXpaHEHWs MMITyJbCa.
PeaxTrBHOE IBUKEHHE.

PaGota cunbl. MOLLIHOCTb CHJIBIL.

KuneTudeckass SHEprus MaTepuanbHOH Touku. Teopema 00 M3MEHEHHH
KUHETHYECKOHW SHEPTHH.

IToTeHiuanbHas 3HEPIrusl. [ToTenumanbHas SHEprus yIpyro
nedopmupoBanHoil  mpyxkumsl.  IloTenimanbHas — SHEPTHI Tena  BOIM3HM
MOBEPXHOCTH 3€MITH.

[loTeHiMaapHble W HENOTEHIWalbHbIE  CHIIBL Cesisb  paboTEHI
HeMOTeHIMATbHBIX CHAI C M3MEHEHHEM MEXaHWYEeCKOM SHEPIuH CHCTEMbL TCIL.
3aKOH COXpaHEHMS MEXaHUIECKON SHEPTUH.

Vipyrue u Heynpyrie CTOIKHOBEHHSL.

~ Texunueckne yCTPOHCTBA M MPAaKTUHECKOE MpyMeHeHUe: BOJAOMET, KOMED,
MpY)KUHHBII HCTOJIET, ABUKEHHE PAKET.

Jlemorcmpayuu

3aKOH COXpaHEHHUs UMITYJIbCa.

PeakTrBHOE IBUKEHHUE.

TTepexo IOTEHIUATBHO SHEPTHH B KHHETIHIECKYIO 1 oOpaTHO.

Vuenuueckuil sKkcnepumenm, 1a60pamopHele pabonvl

M3yuenue abGCOIOTHO HEYNpPYroro yaapa ¢ IOMOLIBIO ZBYX OJIMHAKOBBIX
HUTSHBIX MasTHUKOB.

WccnenoBanue CBs3u paboThl CHIIbI ¢ M3MEHCHUCM MEXaHWYECKOU 3HEPTUU
Tesa Ha IPUMeEpe PACTHKEHHUs Pe3SHHOBOTO XKIyTa.

Pasnen 3. MoJiekyasipHas (pu3HKa ¥ TepMOAHHAMHKA

Tema 1. OcHo6bI MONEKYNAPHO-KUHEHIUYECKOU Meopul

OCHOBHbIE [10I0YKEHHMS MOJEKYJIIPHO-KMHETMIECKOH TEOPUH | KX OTBITHOE
obocHOBaHKHE. DbpOyHOBCKOE [BHKEHHE. Judoysus. Xapakrep [ABWKCHHS H
B3aMMOJIEAiCTBHS 4acTull BellecTsa. Mojenu CTpoeHHs Ias3os, YKUIKOCTEN M
TBEPIBIX Tell 1 00BACHEHNE CBOWCTB BELIECTBA HA OCHOBE STHX mopene. Macca u
pasMmeps! MonekyJl. Konu4ecTBo BemecTBa. [TocTosiHHas ABOraapo.

TeruoBoe pasHOBecHe. TemIepaTypa U €€ U3MCpEHHUE. IlIkana Temmneparyp
[Tenbcusl.



Mogens  upeanpHoro rasa. OCHOBHOE — ypaBHEHHE  MOJEKYJAPHO-
KMHETHYECKOH TEOpUM HWjeallbHOro rasa. AOCONIOTHasg TemIeparypa Kak Mepa
cpemHell KMHETHYECKOM SHEprHy TeMOBOrO [BIXKEHUS TACTHI rasa. [lkamna
temmepaTyp KenbBuHa. ['a30Bble 3aKOHBI. YPaBHEHHE Menneneesa—Karneipona.
3axoH JlanbToHa. M3ompoliecchl B WeaibHOM rase ¢ MOCTOSHHBIM KOJIHHECTBOM
BellecTBa. I paduyeckoe NpeJCTaBIeHWe M30MPOLECCOB: M30TEpMa, H30X0pa,
u3obapa.

TexHuueckye YCTPOWCTBA M IpaKTHYecKoe IMpUMEHEHHe: TEepMOMETD,
OapoMeTp.

Jlemoncmpayuu

OmnBIThl, [JOKAa3LIBAIOIIHE [UCKPETHOE CTPOEHHME BEIICCTBa, doTorpadum
MOJIEKYJl OPraHUYEeCKUX COEIMHEHHUH,

OmbIThl 10 AU(dy3UH XKUIKOCTEN U Ia30B.

Moeib OpOyHOBCKOIO JIBIIKEHHMS.

Mogenb onbita LlTepHa.

OnpITh, JI0Ka3blBaAIOLLIHE CyLLeCTBOBaHUE MEXXMOJIEKYJIAPHOTO
B3aMMOJIEHCTBHUA.

Mojziens, HIUTFOCTPUPYOLas IpUpOo/y AaBlIeHUs rasa Ha CTeHKH COCYTa.

OnBITE, WIUTIOCTPUPYIOIME YpaBHEHHWE COCTOSHMs HACANBHOIO  Id3a,
H30TIPOLIECCHL.

Vuenuueckuil skcnepumenm, 1a60pamopHoie pabomal

Omnpezenenye Macchl BO3yxa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHH
06BEMA KOMHATEL, IaBICHHUS U TEMIIEPATYPBI BO3IyXa B HEH.

HccrnenoBanne 3aBUCHMOCTH MEX/LY TapaMeTpamMy COCTOSHUS pa3peKEHHOTO
rasa.

Tema 2. OcHo8bl MEPMOOUHAMUKU

TepmopvHaMudeckas cucTema. BHYTpEHH:S SHEprui TEPMOIUHAMUYIECKON
CHCTEeMBI M CIOCOOb! eé u3MeHeHus. KoIMuecTBO TenoThl U paboTa. BHYTpeHH:
SHeprus. ~ OJHOATOMHOrO  HMJEalbHOro  Tasa. Bunsl  Teruionepexavu:
TeTLIONPOBOAHOCTE, KOHBEKINUSA, U3ITyICHHE. VaenbHas TErI08MKOCTh BEIECTBA.
KonuuecTBO TEIUIOTHL IPH TeTionepeaade.

[lousite 06 ammabatHoM rmpouecce. IlepBelif 3aKOH TepPMOJIMHAMHKH.
[IpuMeHeHHe T1ePBOTO 3aKOHA TEPMOJMHAMHMKA K M3OMPOLECCAM. ['paduueckas
HHTepIpeTanus paboTsl rasa.

Bropoii 3akoH TepMoiuHaMuKy. HeobpaTuMoCTh MPONECCOB B IIPHPOAC.

TemmoBble  MamiMHbL.  [IpUHOUNBL  AEHCTBUA  TEIUIOBBIX  MAllMH.
[IpeoGpa3oBaHys SHEPrdH B TEIUIOBbIX MallMHaX. KoadpuimeHT M0JIE3HOTO
neficTeus TerutoBod Mammubl. Lukn Kapho u ero K02GhGUIMEHT IT0JIE3HOTO
NefcTBUA. DKONOrHYecKre NpodiieMpl TeMI0IHEPreTUKHY.



Texuuueckye YCTpOWCTBa U IpPaKTMYeCKOe NPUMEHEHHE: [IBUraTellb
BHYTpPEHHETO CropaHus, ObITOBO! XOJIOAUIBHUK, KOHAUIUOHE.

Lemoncmpayuu

Vi3sMeHeHre BHYTpeHHe#l dHepruy Tena HPH COBEPIICHHH PAOOTHI: BBUIET
npoOKky W3 OyTBUIKW TI0J NEWCTBHEM C)XKaToro BO3/yXa, HarpeBaHue spupa B
JIaTYHHOU TpyOKe ITyTEM TPEHU (BMI€0IEMOHCTpALIUA).

V3MeHeHe BHYTPEHHEN SHEPTHHU (TeMIepaTyphl) Tella Py TerIonepenaye.

OneiT nmo aauabaTHOMY pacCIIMpeHHI0 BO3Jyxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mozenu napoBoil TypOUHBL, ABUraTENss BHYTPEHHETO Cropanus, peakTHBHOI'O
JABUrarte’s.

Vuenuueckuii sxcnepumerm, 1a6opamopHsie pabomel

V3MmepeHue yIeIbHON TEMIOEMKOCTH.

Tema 3. Aepezammuvle cocmoanus gewjecmea. Dazogvie nepexoosl

[TapooGpaszoBanue U KoHAeHcanus. lcnapenue ¥ KUICHHE. AGcomnoTHas U
OTHOCHTEIbHAA BIAXHOCTh BO3Ayxa. HachlllleHHBIH map. Y/enbHas TeroTa
napoo6pasoBaHus. 3aBUCUMOCTh TeMIIEPaTyPhl KMIIEHUS OT NABICHUA.

Tsépnoe Teno. Kpucramimdgeckue u aMopdHbIE Tela. AHH30TPOIHUSI CBOMCTB
xpuctamnos. JKuaxme kpuctawisl. CoBpeMeHHbIE MaTCpHabL. [TnaBnenne
KpUCTATU3alys. Y ielibHas TeroTa M1aBIeHuUs. Cy6numarnus.

YpaBHeHHe TerioBoro 6anaxca.

_ TexHuueckye YCTpOWCTBA W MpPaKTHYECKOe MPUMEHEHHE: THUTPOMETP U
[ICHXPOMETP, KAJIOPUMETp, TEXHOJIOTHH [10JTy4eHNsl COBPEMEHHbIX MaTepUajoB, B
TOM 4HCJIe HAHOMATePHUasoB, i HAHOTEXHOJIOTHH.

Lemoncmpayuu

CaoiicTBa HACBIIIEHHBIX MTAPOB.

Kurenue rmpu MOHWKEHHOM [1aBIEHUU.

Crioco6b1 U3MepeHus BIaXHOCTH.

Ha6mo/ieHre HarpeBaHusl Y TJIaBJIeHUs] KPACTAIIIMIECKOTo BeIECCTBA.

JleMoHCTpalyst KPUCTAJIIOB.

Vuenuueckuil sxcnepumenm, 1abopamopHvle pabonbol

3MepeHre OTHOCUTENIbHOM BIIaKHOCTH BO3ZYyXa.

Pasznen 4. DJIeKTpOAHHAMUKA
Tema 1. Dnekmpocmamuxa
DnexTpu3anus Tel. ONeKTPUYeCKUH 3apsi. Jlsa BHaa 3JEKTPUYECKHX
3apsa0B. [IpOBOAHMKHM, [MIJIEKTPUKM M [01YNPOBOJAHHKH. 3aKOH COXpaHEHHMS
3JIEKTPHUYECKOro 3apsija.
BsaumoeiicTaie 3apsoB. 3akon Kymnona. ToueunsIi 3JIEKTPUYECKUH 3apsyl.
Dnextpudeckoe 1mone. Hampsok€HHOCTH  SIEKTPUIECKOTO MO [TpuHIMI



CYIEpIO3HIMK 3JIEKTPUYECKUX monei. JIMHIN HanpsHKEHHOCTH SJIEKTPHIECKOTro
MOoJIs.

- Pabora cumym  3J€KTpPOCTATHYECKOro  TIOJS. [Torenuuman. PasHocTb
MOTEeHLIMaNoB. IIpOBOAHMKMA W JHUSJIEKTPUKA B DJICKTPOCTATHIECKOM  IOJC.
JlusnexTpudecKkas IPOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHmeHecaTop. DNeKTpOEMKOCTh MIOCKOIO KOHAEHCATOPA.
DHeprust 3apsHKEHHOI0 KOHJEH caTopa.

TexHUUecKHe YyCTpOMCTBa M TMpaKTHUECKOe IpUMEHEeHMe: 3JEeKTPOCKOII,
SJEKTPOMETp, SJIEKTPOCTATHYEeCKasi 3allUTa, 3a3eMJIEHHe OIIEKTPONpHOOpOB,
KOHZIEHCATOP, KOMUPOBAIbHBIN arapat, CTPYAHBIA IPUHTED.

Llemoncmpayuu

YCTpoHCTBO M IPHHLMIL AEHCTBHS 3J€KTPOMETPa.

BsaumopeiicTBUE HA3JIEKTPU30BAHHbBIX TEJl.

DNeKTPHUECKOe 10JIe 3apsHKEHHBIX Tell.

[TpOBOIHMKY B 3JIEKTPOCTATHYECKOM I10JI€.

DiexTpocTaTUuecKas 3alluTa.

JIM3/IeKTPUKH B 3MEKTPOCTATHYECKOM MOJIE.

3aBUCHMOCTb JNIEKTPOEMKOCTH TMJIOCKOro KOHJEHCaTopa OT IJIolaiu
TIACTHH, PACCTOSHUS MEXKY HUMH M JMJIEKTPUIECKOH NPOHUIAEMOCTH.

DHeprus 3apsKeHHOr0 KOHEHCATopa.

Vuenuueckuil sxcnepumenm, 1a6opamopHuvle pabonol

M3Mmepenue dJIeKTPOEMKOCTH KOH/IEHCATOpa.

Tema 2. ITocmosannstii anekmpuyeckuii mox. ToKu 6 pasnuunplx cpeoax

DeKTpUYecKuii TOK. YCIOBHS CYIIECTBOBAHMS 3EKTPUYECKOro TOKa.
Ucrounuky Toka. Cuia Toka. [TocTosHHbIH TOK.

Hamnpsbxernue. 3akon OMa [yis yqacTKa LIETIH.

DIEeKTPUYECKOE COMPOTHUBIEHHE. YIENbHOE CONPOTUBIIEHHE BCIIECTBA.
[TocnenoBaTellbHOE, Napaie/lbHoe, CMELIaHHOe COeJUHEHNE TIPOBOAHUKOB.

PaGora snekTpuueckoro Toka. 3akoH Jhxoyns—Jlenna.  MommHocTh
5JIEKTPUYECKOTO TOKA.

DIIeKTpOJBIKYILAs CHIa W BHYTPEHHEE CONpPOTHBICHHE HCTOYHHKA TOKA.
3axon OMa I TIOJTHOM (3aMKHYTOM ) 3JeKTprdeckol ernu. KopoTkoe 3aMbIKaHUE.

DNeKTpOoHHAs ~ MPOBOJAMMOCTH  TBEPABIX  METAIIOB.  3aBUCHMOCTDb
COMPOTHBIIEHHS METAILIOB OT TeMIeparypbl. CBEpXIIPOBOAUMOCTB.

DrekTpudecKuit TOK B Bakyyme. CBOHCTBA 3JIEKTPOHHBIX ITyIKOB.

[TomyTpOBOJHMKH. CobcTBeHHass W [pUMecHas  IPOBOJIMMOCTH
nonynposoanukos. CBoficTBa p—n-Tiepexofa. I1omympoBoOHUKOBbIC puOOPHI.

DJeKTpUYECKMH TOK B  pacTBOpax W paciulaBax — 3JIEKTPOJIMTOB.
DJIeKTPOJIUTHYECKas JUCCOUMALMs. DNEKTPOIIH3.



DnekTpudeckuii TOK B rasax. CaMOCTOATENbHBI W HECAMOCTOATENBHBIH
paspsia. Monuus. [1naszma.

TexHudyeckre yCTpOHCTBa M MPaKTUUECKOE IIPUMEHEHHUE: aMIIEpMETD,
BOJNIETMETp, pEOCTaT, HCTOYHWKH TOKA, OSIEKTpoHArpeBaTeNbHble IpUOOpEI,
3IEKTPOOCBETHTENbHBIE IPUOOPEI, TEPMOMETDP CONPOTHBIEHHUS, BAKYYMHBINA IHO,
TEPMHUCTOPEI U (POTOPE3UCTOPBI, IOTYIPOBOAHUKOBBIN AUO, FalbBaHUKA.

Llemoncmpayuu

N3mepeHue CUIIbI TOKA U HAIIPSDHKEHUS.

3aBMCHUMOCTb COTMPOTHUBICHHS LMIMHIPUYECKUX TMPOBOAHMKOB OT MJIFHEI,
MJIOLIAU TOTepeYyHOro CeYeHusl U MaTepuana.

CMellaHHOE COoe/IMHEeHHe TPOBOJHUKOB.

[Ipamoe wW3MepeHHe dJIeKTpoABHXKylled cuibl. KopoTkoe '3aMbikaHue
raJlbBaHUYECKOT0 2JIeMEHTA U OLEHKA BHYTPEHHETO COMPOTHUBIIEHHUSL.

3aBHCHMOCTE COITPOTUBIAEHUS METAJLIOB OT TEMIIEPATYPBhI.

[TpoBOAMMOCTE JIEKTPOIIUTOB.

VIcKpoBO# pa3psii ¥ MPOBOAUMOCTE BO3IyXa.

OHOCTOPOHHSS MPOBOAUMOCTE JHUO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

3yuyeHre CMEIIaHHOTO COEUHEHHS PE3UCTOPOB.

3MepeHre 3IeKTPOJBIKYIIEH CHJlbl MCTOYHHKA TOKA U €ro BHYTPEHHETO
COTIPOTHUBIICHHUS.

HabGmronenue snexkTponusa.

MesxnpeaMeTHbIE CBA3H

Usydenue Kypca (usukn 6aszosoro yposHs B 10 kiacce ocyLIECTBIIAETCA C
yuéTOM COJEpIKATENIbHbIX MEXIPEJMETHBbIX CBfA3eH € KypcaMH MaTeMaTHKH,
OUMOJIOrUH, XUMHUH, Teorpadry U TEXHOJOTHH.

Meaicnpeomemivle noHAmus, CBA3AHHBIE C M3y4eHHEM METOIOB HAy4YHOTO
[O3HAHWS: SBIEHME, HAay4HbIA (akT, rurnoresa, (GU3MUEcKas BeIMIMHA, 3aKOH,
Teopus, HAOIIOIeH)Ee, IKCIIEPUMEHT, MOJIEJIMPOBaHNE, MOCIb, H3MEPEHHUE.

Mamemamuxa: pellleHHe CHUCTEMbl YpaBHEHMH, JuHedHas QyHKIHA,
napaboia, runepbora, UX rpadyuku ¥ CBOWCTBA, TPUTOHOMETPUYECKHE (pyHKLAU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTaHIeHC, OCHOBHOE TPUTOHOMETPUIECKOE TOKAECTBO,
BEKTOPHI M MX TPOEKLIMM Ha OCH KOOPJAMHAT, CII0KEHHE BEKTOPOB.

Buonozus; MexaHHYecKoe NBHIKEHHE B JKMBOW Ipupoje, Au(dysusa, ocMoc,
TEMI006MEH KHBBIX OPTaHU3MOB (BUIb! TEMIONepeauy, TEMNoBOe PaBHOBECHE),
3JIeKTpUYECKUe SIBIEHHs B KUBOH MPUpPOJIE. ‘

Xumus: JMCKPETHOE CTPOCHUE BELLECTBa, CTPOEHHUE aTOMOB U MOJIEKYII, MOJIb
BeleCTBa, MOJSPHAS Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TelN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAILIOB, JJIEKTPOJMTHYECKAs IUCCOIIMAIIHS,
rambBaHUKA.

T'eozpaghusi: BIaxXHOCTH BO3/LyXa, BETPbI, 6apoMeTp, TEPMOMETP.

TexHonozus: npeodpa3oBaHue OBMIKEHUM C KCIIONB30BAaHUEM MEXAaHU3MOB,
y4éT TpEeHHs B TEeXHWKe, MOMAIIMIIHMKM, HUCIOJB30BAHME 3aKOHA COXpaHEHUs
MMITyJbca B TeXHHKe (pakeTa, BOAOMET U J[pyrue), IBUraTelb BHYTPEHHEIO
cropaHus, naposasi TypOuHa, ObITOBOI XONOAUIBHUK, KOHIUIIMOHED, TEXHOJIOTHH
TIOJly4YeHUsT COBPEMEHHBIX MaTepuaJoB, B TOM 4YHUCIE HAHOMATEpPUallOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATUYECKas 3allliTa, 3a3eMJIEHHE 3JIeKTPOIIpPUOOpOB,
KCEPOKC, CTpyHAHBIH IpUHTED, aJIeKTpOHArpeBaTeNbHbIe ipuOOopHI,
9JIEKTPOOCBETUTENbHBIE IPUOOPEI, rajlbBaHUKA.

11 KJIACC

Paznen 4. DekTpoanHaMHKa

Tema 3. Maznumnoe nosae. In1eKmMpoOMAZHUMHAA UHOYKWUA

[TocTosiHHble ~ MarHUTHL.  B3auMopmelcTBHE  [IOCTOSHHBIX ~ MAarHMTOB.
MaruutHoe mone. Bekrop MarHutHOW wWHAYKUMU. [IpuHOUMN cynepnosuuun
MArHUTHBIX Tosied. JIMHUM MarHuTHOW WHAYKUWHW. KapTuHa JIWHWHA - MarHUTHOH
WHIYKLMHU MOJIs1 TOCTOSIHHBIX MArHUTOB.

MaruutHoe TI0Jie TpPOBOAHMKAa C TOKOM. KapTuHa JIMHUM HHIYKIHH
MAarHMTHOTO I10JIS [JIMHHOTO TMPSMOrO IPOBOJHUKA W 3aMKHYTOr'O KOJIBLEBOIO
IIPOBOJIHUKA, KATYIIKU ¢ TOKkOoM. OnbIT DpcTena. B3aumoieiicTBre MPOBOIHUKOB C
TOKOM.

Cuna AmMrepa, e€ MOLY/b U HalpaBJIEHHE.

Cwuia Jlopennia, e€ MOy Tb ¥ HampasiieHue. [{BrKeHue 3apsHKeHHOH JaCTULIbI
B OIHOPOJHOM MaruutHoM mnoje. Pabora cunbl Jloperra.

SIBneHue OJIEKTPOMArHUTHOW MHAYkUMU. [loTok BekTOpa MarHUTHOM
MHIYKIWHA. DJEKTPOJABMIKYIIAs CHJIa WHAYKLUMH. 3aKOH 3JIEKTPOMarHUTHOH
uHaykuuu Papanest.

BuxpeBoe snexTpuueckoe Mosie. DNEKTPOIABIKYIIAs Cula HHAYKIWU B
MPOBOJHUKE, IBUXKYLIEMCS MMOCTYNATENBHO B OJ(HOPOJJHOM MAarHUTHOM II0JIE.

[IpaBuio Jlexua.

WHIyKTUBHOCTE. SIBIeHHEe CaMOMHIYKIMM. OJIEKTPOIBHKYINAs CHia
CaMOWHIYKIUH.

DHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DJIeKTPOMAarHUuTHOE TI0JIE.

Texuuueckue YyCTpPOMCTBA M IIpaKTUYECKOE TIPUMEHEHHUE: TIOCTOSHHBIC
Marg{TEl, 3JEKTPOMATHWTHI, JJIEKTPOJBUIATENb, YCKOPHUTENU JJIEMEHTapHBIX
YaCTHULl, MHAYKI[MOHHAS TIEYb.



Jlemoncmpayuu

OmneIT DpcTena.

OTKJIOHEHME 3JIEKTPOHHOIO I1y4Ka MarHUTHBIM I0JIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJIA.

B3aumonecTBHE IBYX IIPOBOJIHUKOB C TOKOM.

Cunia Amiepa.

Tleiictue cubl JlopeHila Ha HOHBI SJIEKTPOITHTA.

SIBiTeHye DIEKTPOMArHUTHON HHITYKIUH.

INpasuno Jlenua.

3aBUCHMOCTE IEKTPOABIKYLIEH CHITbl HHAYKUUH OT CKOPOCTH H3MEHEHHS
MarHMTHOIO MTOTOKA.

SBnenue caMOMHIYKLWH.

Vuenuueckuil skcnepumenm, 1a60pamopHsle pabomnbl

V3yueHrie MarHUTHOTO M10JIs KaTyIIKK C TOKOM.

VccneoBanue JecTBUS TTOCTOSHHOTO MarHuTa Ha paMKy ¢ TOKOM.

VccienoBaHue SBIEHUs J€KTPOMATHUTHON HHLYKIIUH,

Pazgen 5. Konebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmHsle KoneOanus

KoneGarenpuas  cucrema. (CBobomHble — MEXaHMYECKUC KoneOaHusl.
["'apmonmyeckie koneGamus. Ilepuon, vactora, aMILIMTYNa 1 dasa xoneOGaHUiL.
[TpyXUHHBIH MasTHHK. MareMaTH4ecKuii MasTHUK. YpaBHEHHE rapMOHMYECKHX
xonebanuii. [IpeBpallieHye SHepruy IpyU rapMOHNIECKUX KoJie0aHUIX.

Konebarenpubiit koHTyp. CBOOOIHBIE JJIEKTPOMAIHUTHBIC KonebaHUd B
AeanbHOM KOIeOaTebHOM KOHTYpe. AHANOrMs MEXIy MEXaHMIeCKuMH U
9IeKTPOMArHUTHbIMU ~ Konebanusimu.  Popmyia TomcoHa. 3aKOH COXpaHCHUA
SHEPTUM B USAbHOM KOJ1e0aTeNbHOM KOHTYPE.

[IpescTaBieHye O 3aTyXalolyX KonebaHusX. BLIHYKICHHBIE MEXaHUICCKHE
xone6anus. Pezonanc. BeIHYXI€HHBIC 3JIEKTPOMArHUTHEIC KoneOaHus.

Ilepevennbiii  TOK. CHHyCOUTaNbHbBIN nepeMeHHbI TOK. MOIIHOCT
[epeMeHHOTO TOKa. AMIUIMTYAHOE M [EHCTBYIOLIEE 3HAYCHHUE CHIIET TOKa H
HaNPSKEHUS.

Tpanchopmatop. ITponsBozcTso, nepeaaia u rnotpeblieHHe MeKTPHIECKON
SHeprud. DKONOTMYECKHEe PUCKU IPH MPOU3BOACTBE SJICKTPOIHEPTHH. KynsTypa
MCIIONb30BAHYS SIEKTPOSHEPTHI B TOBCEHEBHON XKHU3HH.

TexHUUECKUE YCTPOWCTBA M TIPAKTUYECKOoe MPUMEHEHHNE: 3NEKTPUYECKUI
3BOHOK, T€HEpaTop MepeMEeHHOr0 TOKa, IMHWK SJIEKTPONEpe/at.

Jlemoncmpayuu :

VccnenoBaHie MapaMeTpoB KonebGaTelbHOW CHCTEMBI (Mpy>XUHHBIA WX
MaTeMaTHIeCKUI MasTHUK).



Habirofienne 3aTyxarommx konebaHuii.

HccnenoBanue CBOMCTB BBIHYXIEHHBIX KOJIeOaHUH.

Habmonenue pezonanca.

CBoOOIHEIE 2TI@KTPOMATHUTHEIE KOJIeOaHHUs.

OcuusnorpaMme! (3aBUCHMOCTH CHIIBI TOKA M HATIPSDKSHHUS! OT BPEMEHH ) sl
3JIEKTPOMArHUTHEIX KOJIeOaHuH.

PesoHaHC mnpu nocnenoBaTeNbHOM COEJMHEHHH —PE3UCTOpa, KATYLIKH
WHIYKTHBHOCTH U KOHJEHCaTopa.

- Mogens IMHUE 3J€KTpONepeIayH.

Vuenuueckuii axcnepumenm, nabopamopmvie pabomei

VccrnenoBanue 3aBUCHMOCTH IIEPHOfA MaibIX KOJeGaHu# Tpys3a Ha HHTH OT
JUIMHBI HUTU U MacChl rpy3a.

MccnenoBaHue MNepeMEHHOr0 TOoKa B LENM H3  IOCIeNOBATEIBHO
COCAMHEHHBIX KOHAEHCATOPa, KATYIIKU H PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHummole 60JHbI

Mexanudeckue BOJNHBI, YCIOBHSL pacripoctpanenus. Ilepuos. CKopocTh
pacnpocTpaHeHuss M JJuHa BOJIHBL [lomepeuHble W NPOMONLHBIE BOJHBEL.
WuTepdepennus u Audpakiius MeXaHUUECKUX BOJIH.

3Byk. CkopocTs 3ByKa. ['poMKocTs 3ByKa. Beicota Tona. Tembp 3ByKa.

ONEeKTPOMarHUTHBIE BOJNHBI. Y CIIOBHS M3JIyYeHHs 3J1eKTPOMACHUTHBIX BOJIH.
Bsanmuas opuenrtanus Bektopos E, B, V B anexTpomaruutHoi Bosnze. CBolcTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPa)KE€HUE, MpPEeNoMIIeHHe, MoNspu3alus, qudpaKLus,
uHTepdepennns. CKOpOCTh 31eKTPOMArHUTHBIX BOJIH.

Illxana s/1eKTPOMarHUTHBIX BOJH. [IpHMeHeHNEe 3J1eKTPOMATHUTHBIX BOJH B
TEXHUKE U OBITY.

ITpHHIMIIBI paJHOCBSA3U U TeNleBUAEHMs. Paronokarus.

OJeKTPOMArHUTHOE 3arpsi3HEHHE OKPYIKAIOIIEH CpeIbl.

TexHuveckue yCTpOKCTBA M TNpaKTHYECKOe NPUMEHEHHE: My3BIKAIBHBIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas [MarHOCTHKAa B TEXHHUKE W MEIWIIMHE, pajap,
panuonpuEMHMK, TEIEBU30p, aHTeHHa, Tenedon, CBY-meys.

Lemoncmpayuu

OOGpasoBaHue U pacrpocTpaHeHHe MONEPEYHBIX W TPOIOTBHBIX BOJH.

Konebiromeecs Teso kak MCTOUHMK 3BYKA.

Habmonenue otpa)xceHus U NpeioMieHss MEXaHUYECKUX BOJIH.

Habmronenue untepbepeniiny u 1uppakiuy MeXaHHUeCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmonienne CBA3M T'POMKOCTH 3ByKa M BBICOTBI TOHA C AMIUIMTYIOH H
4acTOTOM KoJebaHuH.



WccnemoBanne  CBOWCTB — JJIEKTPOMArHUTHBIX — BOJH:  OTpakeHHE,
npeJloMJIeHHE, TTOJISIpU3alus, JUppakLusl, THTephepeHIns.

Tema 3. Onmuka

['eomeTpuueckasi ontuka. IIpsMonuHeiiHOe pacnpocTpaHEHHe CBETa B
oJHOpoiHOM cpene. Jlyu cBera. ToueuyHbId HCTOUHMK CBETA.

Orpaxcenue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. IlocTpoeHue usobpaxeHuil B
IUTOCKOM 3€pKalle.

ITpenomiienre cBeTa. 3aKOHBI IIpeIoMIIeHUs cBeTa. AOCOTIOTHEIH IoKa3aTenb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpefeNbHBIM yroy IMOJIHOIO
BHYTPEHHEIO OTpaXKeHUS.

Hucnepcus ceera. CrnoxHbIHM coctas Oenoro cera. Liser.

Cobuparorrie ©u  pacceuBaronye InuH3bL. ToHkas nuH3a. PokycHOe
pACCTOSTHWE W OITHYecKash cuia TOHKOW nuH3blL. [locTpoenue n300paxkeHWH B
coOMpaloIIUX W paccerBarolMX JuH3aX. DopMyna TOHKON JTUH3BL. YBEJIWYEHHE,
IaBaeMoe JTMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cpera. KorepeHTHbIE HMCTOYHUKH.
Venosus HaONIOAEHNMS MaKCUMyMOB W MHHMMYMOB B HMHTEp(EpEeHLHOHHON
KapTHHE OT ABYX CUH(A3HBIX KOTEPEHTHBIX HCTOUHHKOB.

ubpakuus cseta. JudpakuuoHHas peméTka. YcnoBue HabrOeHws
rIaBHBIX ~MaKCMMyMOB TIpH TaJeHUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(QPaKIUOHHYIO PEIIETKY .

ITonspuzanus csera.

TexHuyeckre YCTpoicTBA M TNpaKTU4eCKOe IpUMEHEHHE: OYKH, IIyIia,
Qoroamnmapar, MPOEKLIHOHHBIN ammnapar, MHKPOCKOI, TEJIeCKOM, BOJIOKOHHAS
OnTHKa, TU(PaKLIMOHHAs PELIETKaE, TOJIPOUI.

Hemoncmpayuu

[TpsiMoTMHEHOE pPAcCIpOCTpaHEHUe, OTpaKEHHe U TIpeJIOMIIEHHEe CBeTa.
Ontuueckue NpudOpsI.

ITonHoe BHyTpeHHee oTpaxeHune. Mojienb CBETOBO/IA.

HccnenoBanue CBOHCTB U300pakeHui B JIMH3aX.

Mopenu MUKPOCKOIIa, TeJIeCKOIIa.

Ha6monenue uaTepdepeHIuy CBeTa.

Hab6monenue nudpakiiyu cBera.

HabnrogeHnue aucrnepcuu CBeTa.

[TonydeHwue crieKTpa ¢ IIOMOILBIO IPU3MBI.

[TosydeHue CreKTpa ¢ MOMOIIBIO AU (PPAKIMOHHON PEIIETKH.

HabmroneHue nosisipyu3aliy CBETA.,

Vuenuueckuii sxcnepumenm, 1a6opamopHvie pabomul



H3mepenue Tioka3aTens IpeIOMIICHUS CTEKIIA.
VccnenoBanue CBOWCTB U300paxKeHU B IMH3aX.
HaGmronenue Aucepcuu cBera.

Paznen 6. OcHoBbBI crienuaibHONH TEOPHH OTHOCHTEJILHOCTH
['panwipl  OPUMEHMMOCTH  KiaccHueckod — MexaHukd.  IlocTymatsl
CTIeIHAIbHOW TEOPUH OTHOCHUTEILHOCTH: WHBAapUAaHTHOCTB MOJIYJSl CKOPOCTH
CBeTa B BaKyyMe, MPUHLUI OTHOCUTEIbHOCTA DUHIITEHHA.
OTHOCHTENBHOCTh OHOBPEMEHHOCTH. 3aMe/JIeHle BpeMeHH U COKpallleHHe
JUTAHBIL.
' DHeprusi U UMITYJIbC PEJIITUBUCTCKOM YacTHLBL.

CBsA3b Macchl ¢ SHEprueil U UMITyJIbCOM PEeNATUBUCTCKOM YaCTHIIbl. DHEPIrUs
IOKOSL.

Pazgen 7. KBantoBas ¢pusuka

Tema 1. Dnemennol K6AHMOBOU ONMUKU

dotonsl. Dopmyia [Tnanka cBs13u sHEpruu GOTOHA C €r0 YaCTOTON. DHEPrus
U UMITyJsC (OTOHA.

OrxpeiTre u uccienosanue Goroaddexra. Omerte! A. I'. CroneroBa. 3aK0oHBI
doroadbdekra. YpapHeHue DiHmTenHa A GorodddexTa. «KpacHas rpaHuia
(poToaddexra.

JlaBnenue cBeta. OneiTel [1. H. Jlebenena.

XHUMHUYECKOe JeHCTBUE CBETA.

Texuuueckue YCTpPOHCTBA M NPAKTUUECKOE IIPUMEHEHHE: (OTOSJIEMEHT,
boTogaTyuk, conHe4Has baTapes, CBETOAHOI.

Hemoncmpayuu

®oToaddeKT Ha yCTaHOBKE ¢ LUHKOBOM IIJTACTHHOW.

HMccrenoBanue 3aKOHOB BHEIIHETo (POTOa(dexTa.

CseToauo.

ConneuHnas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmeiTel Pesepdopnra nmo paccesHUO o -4acTHIL
[Tnanerapuas monens aroma. lloctynatel bopa. WM3nyuenuwe u MOrJIONIEHHE
(QOTOHOB MpH Hepexoje aTroMa C OJHOrO YPOBHsS JHEpPrMd Ha JApyrod. Bumsl
cniekTpoB. CrieKTp ypOBHEH IHepruu aroma BOAOPOA.

BosHoBBIe cBOMCTBa yacTUU. BonHsl ne bpoiins. KOpHyCKyHHpHO BOJIHOBOM
Iy au3M.

CrioHTaHHOE M BBIHYX/IEHHOE U3IIy4YeHHE.
TexHuueckwe yCTpOMCTBA M IPAKTUIECKOE MPUMEHEHME: CIIEKTPAlIbHBIN
aHaIM3 (CIIEKTPOCKOIT), Jlazep, KBAHTOBBIM KOMITBIOTED.



Hemoncmpayuu
Monens oneita Pesepdopa.
OmnpeneneHye JIMHBI BOIHBI Ja3epa.
Habnronenue nuHeRYaThIX CIIEKTPOB U3JTyYEHHUS.
Jlazep.
Yuenuueckuil sxcnepumenm, nabopamopHoie pabomol
Hab:roieHue nuHeiHuaToro crexkTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTEI, [OKA3bIBAIOIIMe CIOXHOCTh CTpoeHus sapa. OTKphITHE
paguoakTBHOCTH.  OmbiTel  Pesepdopna 1o ompeneneHHIo — cocTaBa
paguoakTuBHOrO wu3mydeHus. CBolicTBa anbda-, Oera-, ramMma-u3my4eHHUs.
BnusiHue paiiOaKTUBHOCTH HA KUBbLIE OPraHU3MBI.
OtkpeiTHe TpoTOHa W HelTpoHa. Hyknonnas mopens szapa ['eiisenOepra—
VBanenko. 3apsn sapa. Maccosoe 4ucio siapa. M3oTors.
Anbda-pacnajg. DNeKTPOHHBIM W TO3UTPOHHBEIA Oera-pacman. [‘amma-
M3JlydeHue. 3aKoH paZioaKTUBHOIO pacraja.
DHeprust CBA3M HYKJIOHOB B sijpe. AaepHbie cuibl. Jlepekt maccel sapa.
SnepHeie peakuuu. JleneHue U CUHTES SIEp. . '
Snepubiii peaktop. TepmosimepHbld cuHTe3. IIpoOneMbl W IMEPCIIEKTHBEIL
SIJIEPHOM SHEPTeTHKH. DKOJIOIMYECKHEe aCleKThl AAEPHONU IHEPTeTHKH.
DneMeHTapHble YacTULIbI. OTKPBITHE ITO3UTPOHA.
MeTtopl HaOMIOAEHUS U PETUCTPALIUK 3JIEMEHTAPHBIX YaCTHII,
dyunameHTaIbHbIE B3aUMO/IeHCTBUA. EAUHCTBO (U3HUeCKON KapTHHbL MUpA.
Texuuueckue yCTpOMCTBA M NMPAKTUYECKOE NPUMEHEHHUE: NO3UMETP, KaMmepa
BuiscoHa, sepHbI# peakTop, aToMHas Homoa.
Llemoncmpayuu
CuéTUHUK MOHU3UPYIOLIUX YACTHIL.
Vuenuueckuii sxcnepumenm, 1abopamopHuie pabomboi
HccnenoBanue TpeKoB YacTull (110 roToBBIM (oTorpadusim).

Pazaen 8. DiieMeHTbI aCTPOHOMHUH H AcTPOQHU3UKH

Drarnsl pa3BUTHS acTPOHOMMHU. [pyKkianHoe 1 MUPOBO33pEHYECKOe 3HAUECHHE
ACTPOHOMHMHU.

Bup 3séspnoro Heba. Co3Be3nusi, sipKue 3BE3JIBI, IUIAHETBI, UX BUAMMOE
JBYDKEHUE.

CoytHeuHas cucTeMa.

Comuue. ConHeyHas akTuBHOCTH. Mcrounwmk osHepruum ConHma U 3BE3L.
3BE31Bl, UX OCHOBHEIE XapakTepUCTHKU. [lMarpaMma «CIEKTpalbHBIA KJlace —
CBETUMOCTbY». 3BE3JBI TaBHOW IOCICHOBATENBHOCTH. 3aBUCHMOCTh «Macca —
CBETHMOCTBY Uil 3BE3] TJIABHOM IIOCIENOBATENEHOCTU. BHyTpeHHEe CTpoeHHe



3B€3/1. COBpeMeHHble MpeCTaBIeHUsl O NPOUCXOXKAEHUH U 3Botouud ConHua U
3BE3[1. DTarbl )KU3HU 3BE3 .

Muneunsiit Iyt — nHama ['anaktuka. Ilonoxkenwe u aBmxeHue ComHIA B
["anaktuke. Tunel ranaktux. Panuoranaktuku u kBazapsl. YEpHBIE OBIPEI B Sapax
rajlakTHK.

Bcenennas. Pacuupenue Beenennoit. 3akon Xa60sa. Pa3Oeranue ranakTuk.
Teopust bonsioro B3peiBa. PeimkroBoe usinydeHue.

Macutabnas ctpykrypa Beenenno. MeraranakTuka.

Hepeménnele npobiemMsl aCTpOHOMUH.

Yuenuueckue nabnoodenua

Habnronenns HeBOOPYKEHHBIM T7IA30M C HMCMOIB30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUHN 1151 ONpeaeneHus NMojoKeHUs HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
IaTy: OCHOBHbIe co3Be3ausi CeBepHOro nouylapus u spkue 3BE3/bL.

Habmonenus B Teneckon Jlyusl, mnanet, Muegynoro [lyTu.

O6o6maroiee NoOBTOpeHUE

Pone Qusuku u acTpOHOMHM B 3KOHOMUYECKOM, TEXHOJIOIMUECKO,
COLIMAJIBHOW U 3TUUECKOW cdepax IesTelIbHOCTU Yesl0BeKa, pollb U MeCTO (GU3UKU
¥ aCTPOHOMHH B COBPEMEHHOH Hay4yHOU KapTHHE MUPa, POJb (PU3NIECKON TEOpUH
B (OPMHpPOBAaHMHU IIPEACTaBICHUM O (QU3UYECKOM KapTHHE MHpa, MECTO
¢Gu3uUecKoi KapTUHB! MUpa B OOLIEM psAy COBPEMEHHBIX €CTeCTBEHHO-Hay4YHBIX
Ipe[CTaBIeHUH O IIPUPOLIE.

Me:xknpeameTHbIe CBSI3H

Wzyuenue xypca ¢usuku 0asoBoro ypoBHs B 11 kiacce ocylIecTBISIETCS C
YUETOM COJIepXKATENbHBIX MEXIIPEJMETHBIX CBfI3€M C KypcaMud MaTeMaTHKH,
OUOJIOTUH, XUMUU, Freorpaduu U TEXHOIOIUH. '

Meoicnpeomemnvie nonamus, CBA3aHHblE C U3y4YEHHEM METOIOB HAy4YHOI'O
MO3HAHMS: SBJIEHWe, Hay4dHbId (akT, rurnoresa, (Gusuyueckas BeIUYUHA, 3aKOH,
Teopusl, HabJIIoIeHUe, SKCIIEPUMEHT, MOAEIIUPOBaHUE, MO/Ie]Ib, U3MEPEHUE.

Mamemamuka: pellleHHWe CUCTEMbl ypaBHEHWH, TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE
TOXXIECTBO, BEKTOPHl U MX MPOEKIMM Ha OCH KOOPAMHAT, CIOXEHHE BEKTOPOB,
IIPOM3BOMHEIE DJJIEMEHTAPHBIX (DYHKIHMA, TpPU3HAKK TOHOOMS TPEeyroNbHUKOB,
orpezieNieHne IIolaau miockux Guryp u ooséma Teil.

Buonozus: >nekTpUyYecKue SBIEHUsS B JKUBOW IpUpoAe, KonebaTelbHbIe
IBIDKEHMS B YKUBOM MPUPOJIE, ONTHUECKHE SBJIEHUs B JXUBOW MPHUPOJE, NEHCTBHE
panualiy Ha YKUBble OPraHU3MBbI.
| Xumus: CTpOEHUE aTOMOB M MOJIEKYJl, KpUCTalJIMyecKast CTpYKTypa TBEPABIX
TeJd, MeXaHW3Mbl 00pa30BaHMs KPUCTAUIMYECKOW PpEIUETKH, CIEKTpalbHBIM
aHaJIU3.



Teozpagpua; MarHUTHBIE IOoca 3eMJIH, 3aleXH  MArHUTHBIX  PYL,
(hoToChEMKA 3eMHOM MOBEPXHOCTH, MPECKa3aHNEe 3eMJICTPSICEHUM.

Texnonozus: JWHUU DIIEKTporepeAad, IeHepaTop IEePEeMEHHOro ToKa,
3IIeKTPOBUraTeNb, MHIYKIMOHHAsS Teub, pajap, PalloNpUEMHUK, TEIeBU30D,
anrensa, tenedon, CBY-meus, TIPOEKITMOHHBIM armapar, BOJOKOHHas OINTHKA,
cosHe4yHas OaTapes.



TLJIAHUPYEMBIE PE3YJBTATHI OCBOEHUSI ITPOI'PAMMBI IO
®UN3UKE HA YPOBHE CPEJHET'O OBIIEI'O OGPA3OBAHMSI

OcBoenue yue6GHoro npeamera «®DusuKa» Ha YPOBHE CPEIHEro OOIIEro
o6pasoBanus (6a30BbIA ypOBEHB) JOMKHO OOECTIEUUTh JOCTHKEHHUE CIIeyIOIX
JIMYHOCTHBIX, METAIIPEIMETHBIX U IIPeMETHBIX 00pa30BaTelIbHbIX Pe3yIbTATOB.

JJUIHOCTHBIE PE3YJIbTATDI

JIngHOCTHBIE pe3ybTaThl OCBOeHUs yuebHOro npeamera « Du3nkay T0JKHBI
OTpaXkaTb TOTOBHOCTE M CIOCOOHOCTh OOy4arOLIMXCsS PYKOBOJCTBOBATHCH
chOpMUPOBAHHOM BHYTpEHHEH IIO3MIMEN JIUYHOCTH, CHCTEMOH LEHHOCTHBIX
OpHMEHTalMi, [O3UTHUBHBIX BHYTPEHHMX  YyO€XIEHWHH, COOTBETCTBYIOIIMX
TpaZMLIMOHHBIM LIEHHOCTAM pPOCCHIICKOro 0OlIeCTBa, pacIIMpeHne KU3HEHHOTO
OIBITA W OMBITA JESTeJbHOCTH B MPOLECCE peann3alldl OCHOBHBIX HalpaBieHHH
BOCIIMTATENILHOM AeITENbHOCTH, B TOM YUCIIE€ B YACTH!

1) rpakaaHcKOro BOCNUTAHUS:

chOpMUPOBAHHOCTD MPAXKAAHCKOH TTO3ULKMKI 00yYar0IIerocs Kak akTHBHOTO U
OTBETCTBEHHOIO YJieHa POCCUICKOro 0011ecTBa;

MPUHATHE  TPAIULUOHHBIX  OOIIEYeNOBEYECKUX  TI'yMAaHHCTHYECKHX U
JIEMOKPaTHYECKUX LIEHHOCTEH;

rOTOBHOCTH BECTH COBMECTHYIO JAEATEIBHOCTh B HMHTEpecax IpakJaHCKOro
06I1ecTBa, y4acTBOBATh B CaMOyIIpaBlIeHHH B 00pasoBaTeIbHOM OpraHu3alliy,

YMEHHE B3aMMO/IeHCTBOBATh C COLMAIbHBIMUA MHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSAMY U HA3HAUYEHHUEM,

FOTOBHOCTH K TYMaHUTAPHOH 1 BOJIOHTEPCKOM [esATeNIbHOCTH;

2) NaTPHOTHYECKOr0 BOCTIHTAHHSA:

chOpMHUPOBAHHOCTH POCCUMCKON rpayK1aHCKOH WUIEHTUYHOCTH,
ATPUOTU3MA;

[IEeHHOCTHOE OTHOIIEHHe K TOCy[apCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCUHCKVX y4EHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIHTAHUS:

c(OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, 3THIECKOTO MIOBECHHS,

CIIOCOOHOCTH OIIEHMBATH CHUTYyalMI0 W IPUHMMATh OCO3HAHHBIC DELICHUA,
OpUEHTHPYSCH Ha MOPalbHO-HPABCTBEHHbIE HOPMBI M LEHHOCTH, B TOM HHCIC B
JIeSITENIBHOCTH YYEHOI0;

OCO3HAHME JMYHOTO BKJIaJa B IOCTPOEHKHE YCTORYMUBOro Oy AyILero;

4) 3¢TeTHYeCKOro BOCNUTAHMS:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIIOUas SCTETHKY Hay4uHOIrO TBOPYECTBA,
MPUCYLIETO (PU3NYECKON HayKe;



5) Tpya0BOro BOCIIMTAHUS:

MHTEpec K pasivuHbIM chepaMm NpodecCHOHaNIbHOH NEATENHHOCTH, B TOM
yHCIIe CBA3AHHBIM C (M3UKON ¥ TEXHUKOMN, yMEHHE COBEPIIATh OCO3HAHHEIN BBIOOP
6ymylei mpodeccuy ¥ peany3oBbIBaTh COOCTBEHHBIE JXU3HEHHBIC IITaHBI,

FOTOBHOCTb ¥ CIOCOGHOCTH K 0GPa30BaHMIO U camMo00pa30BaHuIO B 06MnacTy
(GU3UKY Ha IPOTSKEHUU BCCH JKU3HH;

6) 3K0JIOrH4eCKOro BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTE IKOJOTUUYECKON KYNBTYPBI, - OCO3HAHUE r7100aJIBHOTO
XapaKTepa dKOJOTMYECKUX MPodiem; |

[IAHKPOBAHKE W OCYLLECTBCHNE AeHCTBH B OKPYXKAIOLIEH Cpejie Ha OCHOBES
3HAHUS LieJledl YCTOWYHUBOr0O Pa3BUTHS YeI0BEYECTBA;

pACIIFPEHKE OIBITa JAEATeNBHOCTH OKOJIOTMYEeCKOH HANpaBiCHHOCTH Ha
OCHOBE UMEIOLIMXCS 3HAHUH 110 QU3HUKE;

7) HEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOPMUPOBAHHOCTE MHMPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs PU3MUECKON HAYKH;

OCO3HAaHWe IIEHHOCTH HAy4YHOM [esTelbHOCTH, IOTOBHOCTB B TIPOIECCE
u3ydeHHs  (DU3MKM  OCYLIECTBIATH — MPOGKTHYIO M HMCCICNOBATENbCKYIO
NesTeNIbHOCTh HHIAMBUAyaIbHO U B I'pyIIIE.

"METAIIPEJIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/bHble YHHBEpPcalbHbIe YueOHble 1eiicTBHS
BazoBble JloruvyecKue 1eidcTBusi:
caMocToATeNnsHO  (opMynupoBaTh U aKTyallM3UpOBaTh npobnemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ompejieNaTh LeMd NesTeNbHOCTH, 3aJaBaTh IapamMeTpel W KPUTEpUH HX
JOCTHKECHHUS,
BBIIBJIATH  3aKOHOMEDHOCTH U  IPOTUBOpEYMs B  pacCMaTpUBACMbIX
(hU3NIECKUX ABIICHUAX]
pa3pabaThiBaTh IUIaH pPelleHus NpobiemMbl ¢ y4ETOM aHalu3a MMEIOIHXCs
MaTepUAIbHBIX U HEMaTePHallbHbIX PECYPCOB,
BHOCHTb KOPPEKTHBBI B IESATENBHOCTD, OLIEHUBATE COOTBETCTBUE PE3yILTATOB
[IeJIsIM, OLIGHMBATh PUCKU MOC/IEACTBUH AeATeIbHOCTH;
KOODJMHUPOBATh ¥  BBHINONHATH paboTy B YCIOBHSX — peajbHOro,
BHPTYaTbHOTO U KOMOWHHPOBAHHOTO B3aMMONEHCTBUL,
pa3BUBaTh KPEATHBHOE MBILIIEHHE [IPY PENIEHHIH KU3HEHHBIX MPOOIIEM.
Ba3oBble HCC/IeI0BATEIbCKUE AeHCTBHA:
BIa/ieTh HAy9IHOW TEPMHHOJOTMEH, KIFOYEBBIMU IOHATHAMH W METONaMH

(hu3uIecKol HAYKH,



BJIAIETh HABBIKAMHU y4eOHO-HCCIIEIOBATENECKON ¥ NIPOEKTHOW IEATEeIbHOCTH
B 001aCTH (PU3UKH, CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSIT@IBHOMY IIOMCKY
METOIOB pEIleHUs 3a7a4 (U3MUEcKOro CoJepiKaHus, TPUMEHEHHUIO  PasIuYHbIX
METO/IOB [IO3HAHUS,;

BIAJleTh BUAAMM JIEITEIBHOCTH MO [OJYYEHHIO HOBOTO 3HAHUI, €ro
WHTEPIPETAlAY, TPeo0pasoBaHu0 W TNPUMEHEHWIO B DasiMYHBIX y4eOHBIX
CUTYaIUIX, B TOM YHCIIE TIPH CO3MAHHH yIeOHbIX IPOEKTOB B 00IacTH (QU3UKH;

BBISBIISATE INPUYMHHO-CJIEICTBEHHBIE CBS3W M aKTyalMs3sHpoBaTh 3ajady,
BBIBUIaTh THIIOTE3Y €€ pelleHusi, HaXOAWUTb apryMEeHTBI MIJI HOKa3aTelbCTBa
CBOMX YTBEP)KICHUH, 3a1aBaTh IIapaMeTphl ¥ KPUTEPUN PEILICHUS;

aHaIM3MPOBATh [ONyYEHHblEe B XOJAE pElIeHWs 3aJavd pe3ylbTaThl,
KPUTUYECKH OLEHHBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBuUTh M (POpPMYJIMpOBaTE COGCTBEHHbIE 3a4a4u B 00pa3oBaTelIbHOH
NEeSTeNbHOCTH, B TOM YHMCTIE TIPU U3YUEHUN (QU3KKH;

NlaBaTh OLEHKY HOBBIM CUTYyalMsiM, OLleHUBATh NPUOOPETEHHBIN OIIBIT;

YyMETh TIepEeHOCHThH 3HaHWs [0 (U3MKE B MPAKTHYECKYI0 OOIacTh
KU3HEIeATeIbHOCTH;

yMeTh HHTEIPUPOBATH 3HAHKS U3 Pa3HBIX IPEIMETHBIX 00JacTel;

BBIIBUTaTh HOBBIE HIEH, IIpeiaraTh OpUruHallbHbIE TIOJX0/bl U PEIICHNUS;

CTaBUTH NPOOJIEMBI ¥ 3a/1auM, JIOIyCKalOIKe albTepHATHBHBIC PEIICHHS.
PaGora ¢ unpopmanuei:

BIIaJIeTh HABBIKAMH I1OJydeHUs UHPOPMALUK (U3MIECKOTO COMCpIKaHUSI U3
FCTOYHHMKOB pAasHbIX THUIIOB, CaMOCTOSTENHHO OCYIIECTBIATh IIOMCK, aHAIM3,
CHCTEMATH3ALMIO ¥ WHTEPIpeTaluio MH(QOPMAlNK PasTUYHBIX BUIOB U (HOpM
npeAcTaBIeHNS;

OLIEHHMBATE JIOCTOBEPHOCTH HH(OPMAIIWH;

HCIIONB30BAThE  CPENCTBA  MHOOPMALMOHHBIX W KOMMYHHKAllHOHHBIX
TEXHOJIOTUI B PEIIEHWH KOIHUTHUBHBIX, KOMMYHUKATHBHBIX M OpraHM3allHOHHBIX
3amay ¢ coburojeHueM TpeGOBaHWE SPrOHOMHKH, TEXHMKH 0e30MacHOCTH,
THTHEHBl, pEecypcocOepesKkeHus, NpaBOBhIX ¥  ITUYECKUX HOPM, HOPM
uH(GOPMaIMOHHON 0€3011aCHOCTH;

co3/[aBaTh TEKCThl (DPU3MYECKOTO COAepKaHWs B pasjiMYHbIX (opmarax c
yu8TOM HazHa4eHWs HHPOPMALMK ¥ LIeNeBOH ayIuTOPHH, BEIOKpast ONTHMAaIbHYIO
bopMy npejicTaBIEHHs U BU3YaIU3alHH.

KoMMyHHKAaTHBHbIE YHHBEpCaJIbHbIE YUeOHbIe I1eHCTBUS:
OCyIIeCTBIATh OOlieHMe Ha ypokax (W3UKM M BO BHE-yPOUHOH
IesTeIbHOCTH;



pacro3HaBaTh MPENNOCHUIKH  KOH(IMKTHBIX CUTyalluii M  CcMAr4arh
KOH(IUKTEI,

pa3BEPHYTO ¥ JIOTMYHO M3jararh CBOIO TOHUKY 3pEHHS C HCII0JIb30BaHUEM
SI3BIKOBBIX CPEJICTB;

[IOHMMATb ¥ FCIOJIB30BaTh IPEHMYIeCTBA KOMAaHIHON U WHIMBUIYAIbHOH
paboTEHI;

BHIGMpATh TEMAaTHKy M METOJbl COBMECTHBIX AEHCTBHH C y4ETOM o0Imux
MHTEPECOB M BO3MOXKHOCTEHN KaXK[O0T0 4IeHa KOJIIEKTHBE,

MPUHMMATH ~LENM COBMECTHOH  [eATeNBHOCTH, OpPraHW3OBBIBATE M
KOOPJIMHUPOBATH [EHCTBHA 1O €€ NOCTHIKEHHIO: COCTaBJLATE TIaH neucTBUM,
pacrpelnelisTh pony C y4€ToM MHEHWH Y9acTHHKOB, 06Cy)IaTh pe3ylbTaThl
COBMECTHO# pabOTHI;

OlleHMBATh KAyecTBO CBOEro BKJIaJa W KakK/IOro ydacTHHMKA KOMaHZbl B
o061 pe3ynbTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;

mpejiaraTh HOBBIE INPOEKTBI, OLEHWBATh MJEH C IO3HIMH HOBU3HEBL,
OPMTHHAIIBHOCTH, IPAaKTUYECKON 3HAYMMOCTH,;

OCYIIECTBIATh [IO3UTUBHOE CTPATEIMYEcKOoe IIOBEICHUE B PasIMIHBIX
CUTYALWsX, TIPOSIBIISTH TBOPYECTBO M BOOOP@XKEHHE, OBIT HHULAATHBHEIM.

PeryisaTHBHbIE YHHBEPcaIbHbIE y4eOHbIe aefcTBHSA
CamMoopraHusaums:

CaMOCTOSTENIBHO OCYILECTBISTh O3HABATEIbHYIO NEATEIbHOCTE B obnactu
OU3MKM M aCTPOHOMHH, BbISABIATH MPOOJIEMbl, CTABUTE U (hopMyIupoBaTh
coOGCcTBEHHBIE 3a/1a4H;

CAMOCTOSITEIGHO COCTABIIATEL IUIAH pEIIeHUs PacyeTHBIX MU KadeCTBEHHBIX
3434, TUIAH BBIIOJTHEHWS IPAKTUUECKOH paboThl ¢ yHETOM MMEFOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH ¥ MPEATIOUTEHH)H;

JIaBaTh OLIEHKY HOBBIM CHTYaLUsIM;

PACIIUPSATH PAMKH yIeOHOTO NpeMeTa Ha OCHOBE JINTHBIX MpeAroYTeHUH;

menaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaTh E€ro, 6path Ha cebs
OTBETCTBEHHOCTH 32 PEIICHUE;

OLIeHUBATH IPUOOPETEHHBIN OTBIT;

criocobeTBOBaTE  (POPMUPOBAHMIO Y TIPOSIBICHUIO OPYIHIHH B obnacTH
)M3MKH, IOCTOSHHO MOBBILIATH CBOH o6pa3oBaTesbHbIA U KYJIbTYPHBIH yPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAIbHbIH HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHTYyallMsM, BHOCHTb KOPPEKTHBBI B JATEIBHOCTD,
OIIeHMBATH COOTBETCTBUE PE3YJIbTATOB LIEJIAM,

BIajeTh  HABbIKAMHM  TIO3HABAaTeNbHOW  peduexcud  Kak — OCO3HAHH:
coBepIAeMBIX JIEHCTBUE M MBICIMTENBHEIX TPOLECCOB, HX PE3yNbTATOB U
OCHOBaHMW;



HCIIONIb30BATh TPUEMBI PE(IIEKCHUH s OLEHKHM CHTyallid, BbIOOpa BEPHOIO
peLIeHus;

yMeTh OLIEHMBATh PUCKM M CBOEBPEMEHHO MPUHUMAThL PEIICHHA IO HX
CHHKEHUIO,;

NPUHUMATh MOTHBBI W apryMEHThl [PYruX I[IpH aHaju3e pe3ysbTaToB
HesITeIbHOCTH;

IpUHUMATh cebs, TOHUMas CBOM HEIOCTATKH M JIOCTOMHCTBA;

MPUHUMATE MOTHMBBl W apryMeHThl JPYrWX @pU aHanu3e pe3ylbTaToB
NesITeNIbHOCTH;

NpU3HABATH CBOE MIPaBO U IIPaBO JAPYTUX Ha OUIMOKH.

B nporecce MOCTMKEHUS JTUYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTrpaMMBI
mo (u3MKe HINA YPOBHsS cpenHero obulero o6paszoBaHus y O00ydYarommxcs
COBEpILIEHCTBYETCS AMOIMOHAJIBHBIN WHTEIUIEKT, Mperonaraoyum
COPMUPOBAHHOCTE:

CaMOCO3HAHUS, BKIIFOUYAIOIIEro ClI0COOHOCTh [TIOHMMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUETh HAlpPaBJIEHNs Pa3BUTHsI COOCTBEHHON SMOIMOHAIBHOM ChepHI,
OBITH YBEPEHHEIM B Ce0€;

caMOperyJupoBaHusi, BKJIHOYAKOLIEr0 CaMOKOHTPOJIb, YMEHHE [PYHMMATH
OTBETCTBEHHOCTh 3a CBOE [OBeleHHe, CIOCOOHOCTh aanTHpOBaThes K
3MOIMOHATIBHBIM U3MEHEHUSAM U TPOSBIISITE THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEW MOTHBALMM, BKIIFOYAIOIIEH CTpeMIICHHE K JOCTIKEHHUIO LEIH 1
yCIIeXy, ONTHMH3M, WHUIMATHBHOCTh, YMEHHE MACHCTBOBATH HCXONS U3 CBOMX
BO3MOXXHOCTEH;

SMITIATUH, BKIIIOYAOIIEeH CriocOOHOCTh [IOHMMATh SMOITMOHAIBHOE COCTOSHUE
IpYr¥X, YUYMTHIBaTH €ro IpH OCYIIECTBIEHHM OOIIeHHs, CIOCOOHOCTE K
COYYBCTBUIO U CONEPEKUBAHUIO;

COLIMATBHBIX HABBIKOB, BKIIIOUAIOLIMX CIIOCOOHOCTE BEICTPAUBATh OTHOIICHHS
C APYTMMHE IIOBMH, 3a60THTHCS, IPOSIBILTE HHTEPEC U PaspernaTh KOHQIUKTBL.

NPEIMETHBIE PE3YJIbTATbI

K xomiyy obyuenust B 10 kuacce IpeiMeTHBIE pe3yibTaThl Ha 06as0BOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTh Y 00y4aIOLIMXCsl yMEHUH:

NIeMOHCTPUPOBATh Ha IpHMepax pojib U MecTo (QU3MKU B (OPMHPOBAHUH
COBpEeMEHHOM HaydHOW KapTHHBI MHpa, B Pa3sBUTUM COBPEMEHHOHM TEXHHMKM H
TEXHOJIOTHHA, B IPAKTHYECKOH NesTeTbHOCTH JIFOIEH;

YUUTHIBATH TIPAHMIBl TPUMEHEHWs W3YyYEHHBIX (U3MUECKMX MOJeIIeid:
MaTepHalbHas TOYKa, HHepLualbHas cucteMa 0Tcuéra, abCONOTHO TBEPOE TENO,
WIeaTbHBIM Ta3, MOJENH CTPOEHHs Ta3oB, )KUAKOCTEH M TBEP/BIX TeJ, TOYEYHBIH
SNEKTPUUECKUH 3apsi NIPY peleHny QU3MIeCcKux 3anay;



pacro3HaBaTh (U3MUecKye sBIeHHs (MPOLECCh) U 00BACHATh UX HA OCHOBE
3aKOHOB MEXaHUKHU, MOJEKYISPHO-KMHETUYECKONW TEOpPHM CTPOEHMs BEIIECTBA U
JEKTPOJMHAMUKA:  DABHOMEPHOE M  PABHOYCKODEHHOe  MPSIMONMHEHHOE
NBIDKeHHe, CBOOOJHOE MajeHHe Tell, [BWXKEHHE I10 OKPYXHOCTH, HHEepIus,
B3amMoeiicTBre Tel, Tuddy3us, 6pOyHOBCKOE IBIDKEHHE, CTPOEHHUE XKUAKOCTEH
¥ TBEPJIBIX TeJl, M3MeHeHue 00bEMa Tell IPU HarpeBaHuy (OXJIaX/EHHUH), TEII0BOE
paBHOBeCHe, HCIapeHHe, KOHJIEHCAlus, TIaBleHHe, KPUCTAJIM3alKs, KUNCHUE,
BIIAYKHOCTH BO3JyX4, [TOBBIIIEHNHE AaBIEHUS Ia3a IIPU €ro HarpeBaHUU B 32KPHITOM
cocysle, CBA3b MEXAy TapaMeTpaMd COCTOSHMS ra3a B H30Npoueccax,
3JIEKTPU3ALKs TeJl, B3aUMOAEHCTBHE 3aps/I0B; |

OIUCHIBATh MEXaHMYECKOe [BIKEHHE, WUCIONb3ys (U3UUECKHE BEITUYMHBL:
KOOpJMHATa, [yTh, MEpeMelleHne, CKOPOCThb, YCKOpEHMe, Macca Tena, CHIa,
UMITYJIbC TeNa, KMHETHYeCKas SHeprus, MOTeHlWaibHas SHEprus, MeXaHudecKasd
paboTa, MexaHWYecKas MOLIHOCTh; [pH ONMCAHWM MPaBUIIBHO TPAKTOBATE
(QH3UUECKUA CMBICH HCIONB3YEMBIX BENMUYWH, WX OOO3HAYCHWS M EJMHHUIBL
HAXOIUTh (DOPMyYJIbl, CBSI3BIBAIOIME NAHHYIO (PU3MUECKYIO BEIMYHHY C APYTHMH
BEJINYMHAMH;

OIIMCHIBATh WM3y4EHHBIE TEIUIOBBIE CBOMCTBA TeJl M TEIUIOBbIE SABICHHS,
WCIIONB3yss (DM3WYECKHe BeNWYMHBI: J[aBJieHHe TIa3a, TeMIleparypa, CpeiH:d
KHHETHUYECKAs SHEPrUsl XaOTUYECKOTO IABMIKEHMS MOJICKYJ, CpeJHEKBaJpaTHiHas
CKOPOCTH MOJIEKYJI, KOJMYECTBO TEIUIOThl, BHYTPEHHss SHeprus, paboTa rasa,
K03((QUIMEHT [ONE3HOT0 JIeHCTBUS TEIUIOBOrO JBMUraTensd; IpH ONUCAHWUH
NPaBWIBHO TPakTOBaTh (M3MYECKUH CMBICH HCIOJB3YEMBIX BEJNHYHH, HX
0603HaueHKsi W eIMHMLBI, HAXOAWTh (OPMYIIbI, CBS3BIBAIOLINE  JAHHYIO
(pu3HUecKyIO BEMUHHY C APYTMMU BEJHUMHAM; _

OTIMCHIBATEH U3YyUEHHBIE ANEKTPUUECKUE CBONCTBA BEIIECTBA U dJIEKTPUIECKIEe
sBJIeHUs (IPOLIECCHI), UCTIONB3Ys (PU3MUECKHe BEIMIMHBI: DIEKTPUYCCKUH 3apas,
3J1eKTPUYECKOe TI0JIe, HAIPSHKEHHOCTD MOJIs, TTOTEHIINAN, Pa3sHOCTh [O0TCHIHAIIOB;
IpH ONKCAHWM [IPABUJIBHO TPAKTOBaTh (GU3WYCCKUH CMBICI HCIIOJB3yCMBIX
BEIMYMH, MX OOO3HAYEHMS M EIWHMIIBI, YKa3bplBaTh (OPMYJIBI, CBS3BIBAIOLINE
NAHHYIO (PU3UYIECKYIO BEIMUMHY C APYyTMMHU BeIUYUHAMU;

AHAJM3HPOBATH (U3MYECKHME MPOLECCH ¥ SABIEHMS, WCIONbB3Yys (QU3MIECKUe
3aKOHBI ¥ [IPUHIIUIBL: 3aKOH BCEMUPHOIO TSATOTEHMS, I, IT u III 3axonsl HeroTOHA,
3aKOH COXPaHEHHS MEXaHWYeCKOW OHEpruu, 3aKOH COXpaHEeHHUs WMITyibCa,
MPUHLMII CYNEPIO3ULIMK CHJI, MPUHLMII PaBHONpPAaBUs WHEPLUAIBHBIX CHCTEM
oTcuéTa, MOJEKYJISPHO-KMHETHYECKYIO TEOPHUIO CTPOEHHs BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeaHell KMHETHYECKOH SHEPruy TEMJIOBOrO JBIKEHUs MONEKYI C
aGCOJIOTHON TeMIepaTypoi, MepBel 3aKOH TEPMOIMHAMHUKH, 3aKOH COXPaHECHH
SEKTPUUECKOro 3apsiiia, 3akoH KyioHa, mpy 3TOM pasiudaTh CIOBECHYIO



(GopMyIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe BRIp2KEHNE M YCJIOBUS (TPaHUIIBL
obnacTu) IPUMEHUMOCTH;

OGDBSICHST OCHOBHbIE [PHHIMIIBI JeCTBHMS ~MaliMH, NpHOOpOB M
TeXHUYECKUX YCTPOMCTB; pasiuyarh yCIOBHUs MX 0€30IIaCHOTO HCIONB30BAHUA B
MOBCEIHEBHOMN XKU3HU;

BEIMONHAT OKCIEPUMEHTBI 10 KCCIeI0BaHMI0 (U3MYECKUX SBICHUH W
fIpOLIECCOB C KCTOJIB30BaHMEM MpPAMBIX M KOCBEHHBIX M3MEPEHWH, MpH 3TOM
dopMyupoBath mpobiemy/3ajady M THTOTe3y y4eOHOro SKCIepPHMEHTa,
coOHpaTh YCTAHOBKY W3 MPENNOKEHHOro O00OpyIOBaHHsA, IPOBOAMTH OIBIT H
(opMyTHpPOBaTEH BBIBOBI;

OCYILECTBIIATD IIPSAMBIE U KOCBEHHBIE M3MepeHuUs (PU3MUICCKUX BETUIUH, IPH
3TOM BBIOMPATh OINTHUMANBHBIA CIOCOO M3MEPEHHs W HCIONB30BaTh H3BECTHBIC
METO/IbI OI[EHKH TIOTPEITHOCTEeN U3MEPEHNUH;

HcCIenoBaTh  3aBUCUMOCTH  MeXIy  (U3MYECKMMH  BelIMYMHAMH  C
MCIIONB30BAHMEM TIPSAMBIX HM3MEpEeHWH, IpH 3TOM KOHCTPYMPOBATh YCTaHOBKY,
DUKCHpPOBaTh pe3y/bTaThl IOTYYEHHOH 3aBUCAMOCTH (DU3UYECKUX BEIAYMH B
BHle TaOIKL ¥ rpad)MKOB, [eaTh BHIBOJIBI 110 pe3ynbTaTaM UCCIIeI0BAHN;

co6mrofaTh mpaBuia Ge30MacHoro Tpyza NMpU MPOBEIEHUH HCCIEOBAHUK B
paMKax y4eGHOro OSKCIEpHUMEHTa, y4eOHO-MCCIIefOBATENbCKOR ¢ . POEKTHOM
NeATeNbHOCTH C WCIONB30BaHUEM M3MEPUTENIBHBIX YCTPOWCTB U J1abOpaTOpHOTO
o0opynoBaHus,

pemaTh pacuéTHble 3aJaud C SBHO 3aJaHHOW (HU3MIECKOH MOJIEIBIO,
MCTIONB3Ys (PU3UUECKUe 3aKOHBI M PMHIIMIILI, Ha OCHOBE aHAJIK3a yCIOBUS 3a/1a4H
BHIOMPATh (DM3MUECKYIO MOJENb, BBIIENATH (HU3MUECKUE BENMUMHBL U dbopMyIIbI,
HeoOXOmUMBIe [l e pelleHus, IPOBOAMTh Pacy€Tel U OLEHMBATh PEalbHOCTH
MOJTy9eHHOT0 3HAYCHNs (PU3NYECKOM BETUUHMHBI,

pelnaTh KaueCTBEHHbIE 3a/[a4i: BRICTPAUBATE JIOTHYECKH HENPOTHBOPEIUBYIO
LEMOYKy PpAcCyXIEHHH C OINOpod Ha W3y4YeHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(uznyecKue sBICHUS,

HCIIONB30BATh ~ [IPU  pellleHHd  yueOHBIX ~ 337a4  COBPEMEHHbBIC
UH(GOPMALIMOHHBIE TEXHOJIOTMH I MOWCKa, CTPYKTYPUPOBAHHS, HHTEPIPETALHH
W TIpeCTABIEHHUs yueGHON ¥ Hay4HO-TOMyJIAPHOH MHQOPMALNH, MONYICHHOH 13
Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3MPOBATE MOJIy1aeMyIo nHbOpMAIHIO;

NPUBOMTH IPHMEPHI BKJIA/[a POCCHICKHX U 3apyOeXKHBIX Y4EHBIX-(QU3UKOB B
pasBUTHE HayKd, OOBSCHEHHE IIPOLECCOB OKPYXAIOMEro Mupa, B pPasBUTHE
TEXHUKU ¥ TEXHOJIOTUM;

HCTIONB30BATh TEOPeTUUIECKHe 3HAHMS 10 (U3KMKe B I[OBCCIHEBHOH JKM3HH
utst obecriederust 6e30MacHOCTH MpH 00paIeHny ¢ IpUOOpamMy U TEXHHIECKUMU



YCTPOMCTBAaMH, [JI COXPaHEHHS 3J0POBBSl H COOMIOAEHHUS] HOPM IKOJIOTHIECKOrO
[OBEJIEHHUS B OKPYIKAIOILEH Cpejie; '

paboTaTe B TIpynne C BBINOJIHEHHEM Pa3lMYHBIX COLUANBHBIX pOJieH,
MJIaHUPOBaTh paboTy TpyNINbl, palMOHANBHO paclpefensiTs OO0sS3aHHOCTU U
IUIAHUPOBATE JIEATEIbHOCTh B HECTAHIAPTHBIX CHUTYallMsX, aIeKBATHO OIEHWBATh
BKJIa[l KaXJ0r0 U3 yYaCTHUKOB IPYMIIEI B pellieHue pacCMaTpHUBaeMOM MpoOIEMBI.

K xonuy oOyuenusst B 11 kuiacce mpeaMeTHBIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JJOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCST YMEHWH:

JIEMOHCTPUPOBATh Ha IpPHMEpax pojib U MecTo (U3UKU B (OPMHUPOBAHHUU
COBPEMEHHOM HayyHOW KapTHHBI MHpa, B Da3BHUTHU COBPEMEHHOM TEXHHKH H
TEXHOJIOTUH, B TNPAaKTUYECKOH [EATENBHOCTH JIOAEH, LEJIOCTHOCTh U EeIUHCTBO
(U3UYECKON KapTHHBI MHPa;

YUHTBIBaTh TIPaHULbl [PUMEHEHUsS M3YYEHHBIX (U3UUECKUX MOJIelNek:
TOYEYHBIN 3JIEKTPUUECKUH 3apsiji, JIyd CBeTa, TOYEYHBIM UCTOUHUK CBETa, SAepHas
MOJIENIb aTOMa, HYKJIOHHAas MOJEeNb aTOMHOrO si[pa IpU pelIeHHH (QU3NIECKHX
3ajay;

pacro3HaBaTh (pU3MYecKue sBIeHUs (IIpolecchl) U OOBICHATh UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKY U KBAHTOBOU (DU3MKU: dNIEKTpUIeckas MPOBOAUMOCTE,
TEIJIOBOE, CBETOBOE, XMMUYECKOe, MarHUTHOE JeHCTBHS TOKa, B3aUMOJIEHCTBHE
MAarHuTOB, OJIEKTPOMArHUTHAs WHAYKLUS, [EHCTBME MArHUTHOTO TIIONsS Ha
IIPOBOJAHMK C TOKOM M [BWXKYIIMWCS 3apsill, 3JEKTPOMAarHUTHBIE KoJieOaHUS U
BOJIHBEI, NPSAMOJWHEHHOE paclpocTpaHEeHUWEe CBEeTa, OTpa)keHue, MpeloMIIeHHe,
uHTephepeHLns, AUdpakuus ¥ IOJIpU3alMs CBeTa, [IHUCIEPCHs CBeTa,
borosnextpuueckuit a3¢dext (poToaddexr), CBeTOBOE NaBieHUe, BOZHUKHOBEHUE
JAMHEHYaTOro CHEeKTpa aToMa BOJOPOJa, €CTeCTBEHHass M UCKYCCTBEHHAs

pPazvoaKTUBHOCTE; .
OTMCHIBaTh M3yYEHHbIE CBOWCTBa BelIeCTBa (dJEKTpUUYECKHE, MAarHUTHEIE,
ONTHYECKUE,  DJEKTPUYECKYI0  MPOBOJMMOCTbL  pa3IM4YHBIX  Cpex) |

ONEKTPOMArHUTHEIE SIBICHUs (IPOLIECCHI), MCMONB3Ys (PU3UYECKUE BEIUYMHBL:
9NIeKTPUUECKUM 3apsifi, CHJia TOKa, AJIeKTpUUeckoe HalpshKeHUe, dJeKTPUYecKoe
COTIPOTUBIIEHNE, PA3HOCTH MOTEHITHAJIOB, 3JIEKTPOABIKYINAs cuia, paboTa TOKa,
UHIYKIUS MarHUTHOro mouns, cuna Amrmepa, cuna JlopeHiia, HHIYKTHBHOCTB
KaTyIIKH, SHEPTUs DJIEKTPUYECKOr0 M MAarHUTHOTO IOJeH, Mepuoj M YacToTa
KojebaHMi B KoyneOaTenbHOM KOHTYpe, 3aps] M CHJa TOKa B Ipolecce
rapMOHMYECKMX JJIEKTPOMArHWTHBIX KonebaHWM, (OKyCHOe pacCTOsSHHE |
ONTHYECKas CWJla JIMH3bl, [IPU OINMCAHUK IPAaBUIIBHO TPaKTOBaTh (DU3UUECKUit
CMBICI MCIOJIB3YEeMBIX BENWYHMH, HMX OOO3HAaYeHHs M eIUHMIIBI, YKa3blBaTh
(opMyJibl, CBf3BIBAKOLIME JaHHYIO (U3MYECKYIO BEJIMYMHY C JIpYTUMH
BEJIMYUHAMU; |



OIKCHIBATH M3yuYeHHBIC KBAaHTOBBIE SBIEHMS M IIPOLECCHI, HCIONB3YA
(u3HYIeCKUe BEIUUIMHBI: CKOPOCTH 3JCKTPOMATHMTHBIX BOJH, MITHHA BOJHBI 1
YaCTOTA CBETA, SHEPIUs U UMITYJIbC (POTOHA, EPUOJ 110JTypacIiazia, SHEPTH CBsI3U
ATOMHBIX Si7Iep, NpPU OINWCAHWM [PABUIBHO TPAKTOBATH (U3MUECCKHH CMBICI
HCTIONB3YEMBIX BETMYMH, MX OOO3HAYeHHs M CJIMHHUIBI, YKasblBaTb (OPMYIEL,
CBA3BIBAIOIME JAHHYIO (QU3WYECKyl0 BeIW4YMHYy C JpYT'MMHM BEIUYMHAMH,
BBIYUCIIATE 3HaYeHne HU3NIeCKON BETUINHBL;

AHAIM3UPOBATH (DU3UUECKHME IPOLECCHl U SBJEHHUS, UCIOJB3Ys (u3MIecKue
3aKOHbl M MPUHLMIIBE 3aK0H OMa, 3aKOHbI [10C/Ie/I0BATEIbHOI0 U MapajljielbHoro
COeNVHEHMs] TIPOBOAHMKOB, 3aKoH Jhioyns—JleHua, 3aKOH OJIEKTPOMarHATHOM
UHYKIMK, 3aKOH IPAMOJIMHEHHOTO PACTIPOCTPAHEHHUs CBETA, 3aKOHBI OTPAKEHH
CBeTa, 3aKOHBI IIPEJOMIEHMsS CBeTa, ypapHeHue Oifnmreiina just GpoTodddexra,
3aKOH COXPaHEHMSI SHEPTUM, 3aKOH COXpaHEeHWs WMITyJIbCa, 3aKOH COXpPaHCHMA
3NEKTPUIECKOr0 3apsifia, 3aKOH COXPAaHeHHs MacCOBOrO 4MCIIA, MOCTYJIaThI bopa,
3aKOH paJMOaKTUBHOIO pacraja, Mpu 9TOM pa3iiidaTh CIIOBECHYIO (GOopMyITUPOBKY
3aKOHA, €ro MaTeMaTHYeckoe BBIpOKeHWEe U ycnoBus (TpaHuusl, 00IacTH)
PUMEHUMOCTH;

ompesieNATh HalpaBlIeHHe BeKTOpa WHAYKLMU MarHUTHOTO II0JIs [IPOBOHHKA
C TOKOM, cuibl AMriepa v cuiiel JlopeHna;

CTPOMTH ¥ OIMCBHIBATH M300paKEHHE, CO3/aBacMOE ILIOCKAM 3EpKajioM,
TOHKOM JINH30H;

BBIIIOJHATE OKCIEPUMEHTHI 110 HCCIIEIOBAHUIO cpmﬂqecmx SBIICHUN U
TIPOIIECCOB C HCIIONB30BAHUEM IMPSMBIX W KOCBEHHBIX M3MEepeHUii: IpU 3TOM
bopMmynupoBaTh mpoGiieMy/3ajady M TMIOTe3y y4eDHOro  9SKCIEpAMEHTa,
coOUpaTh YCTAHOBKY M3 IPEIJIOKEHHOro 000pyIOBaHHMs, MPOBOAHUTE OIBIT H
(hopMyIupOBaTh BEIBOALI;

OCYIIECTBIIATH NPSMBIE W KOCBEHHBIE M3MEpeHHs (U3MYECKHUX BEIMIMH, IPH
3TOM BBHIOGMpPATh ONTHMAJIBHBIA CIIOCOO H3MEpeHHsA U HCIONB30BaTh M3BECTHBIC
MeTOIb! OLIEHKM MOTPEIIHOCTEeN U3MEPEHHUH;

HCCJIeIOBATh 3aBUCUMOCTH  (DM3MUECKMX BEIWYHH C  HCIIOJB30BaHHEM
NpsMBIX HM3MEPEHHMil: MpU 3TOM KOHCTPYHMPOBAaTh YCTAHOBKY, (DMKCHPOBATE
pe3yJIBTAThl MOJIYYEHHON 3aBUCHMOCTU (QU3UYECKHMX BEJIUIUH B BHUAC TabnuL U
rpa)uKOB, JeaTh BEIBO/IbI [10 PE3yJIbTaTaM UCCIEA0BAHNS;

cobmopare npasuia 0e30MmacHoOro TpyAa MpH MpOBEACHUH HcClejoBaHu# B
paMKax y4eOHOro 9KCIEpUMEHTa, y4eGHO-MCCIIeIoBATENbCKON U IIPOEKTHOM
JeSTeBHOCTH C UCMOJNB30BAHUEM M3MEPUTENLHBIX YCTPOKCTB M J1a00paTopHOro
000pyIOBaHuUS;

peliaTh pacy€THbIe 3a7a4d C ABHO 3aaHHON (PU3UYECKONM MOJIETIBIO,
MCIIONIB3YS (hU3MUecKue 3aKOHBI ¥ IIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBHUA 3a/lan



BHIOMpPATh (DU3UUECKYIO MOJENb, BBIAENATh (DU3UISCKUE BENUIMHBI U bopmyJibl,
HeoOXOAUMEIe Ul eé pelleHus, IPOBOAUTh pacdEThl U OLEHHMBAThH PeabHOCTD
TONY4YEHHOTO 3HAUeHUs PU3MIECKON BETUIKHBI;

pelaTh KaueCTBEHHbIE 3a/1auk: BbICTPAUBATD JIOIMUECKH HENPOTHBOPEIUBYIO
[EMIOUKy PACCYXIEHHUI ¢ ONOpOH Ha M3yYeHHEIE 3aKOHBI, 3aKOHOMEPHOCTH H
(usuuecKue sABIEHUS;

HCTIONB30BaTh ~ IpW  pelieHud  yueOHBIX ~ 3a7a4  COBPEMEHHBIC
MHGOPMAIMOHHEIE TEXHOJIOTHY JUIs [IOUCKa, CTPYKTYPUPOBAHUS, HHTCPIPETALIMH
W TIpeJICTaBJIeHNs yueOHOH 1 HAy4HO-IOMyISPHOH WHGOPMAIH, NIOTyUYEeHHON 13
Pa3NYHBIX HCTOYHUKOB, KDUTHIECKH aHaIH3MpOBaTh ToJTy4aemMyto HHGOPMALHIO;

OOBACHATh MPHUHIMIBI [eHCTBUS MAIIMH, MPUOOPOB U  TEXHHYECKHX
yCTpOHCTB, pasinudarh yclIoBUs ux 0e30macHOro MCIONb30BAHNUS B ITOBCEHEBHOM
KU3HH,

MPVBOJIMTH NPUMEPBI BKIIA/a POCCUICKUX U 3apyOeiHbIX yuEHBIX-(QU3UKOB B
pa3BUTHE HayKd, B OOBACHEHHE MPOLECCOB OKPYXKAOUIET0 MHPA, B PA3BUTHE
TeXHUKHA U TEXHOJIOTUH; ,

MCIIOB30BATh TEOpeTHYEeCKUe 3HAHWs M0 (HU3MKe B IMOBCEJHEBHOH JKH3HU
uIs1 obecrieyenyst Ge30MacHOCTH [Py 0OpaIeHUH ¢ IPUOOPaMy 1 TEXHUIECKUMH
yCTpOICTBAMH, ISl COXPAHEHUs 37I0POBbsS U COOMIOIEHHUA HOPM SKOJOTHIECKOro
MOBEIEHNUS B OKPYIKAIOLIEH Cpefie;

paboTaTh B TpyNNe C BBHIMOJHEHHEM PA3IHUYHBIX COLUAIBHBIX poJtet,
IUTAaHUPOBaTh paboTy TIPYNIIb, palMOHAILHO PacIpe/eNaTh OO0sM3aHHOCTH |
ITAHAPOBATh /IESTeIBHOCTh B HECTAHAAPTHBIX CHTYalWAX, aleKBaTHO OLCHUBATH
BKJTAJ] KXKOTO U3 YIaCTHUKOB IPYIIIB! B PElIeHHEe PACCMaTpUBaeMOH npo0JIEMEL.
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