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MNOSACHUTEJIBHAS 3AIINCKA

IIporpamma 1o ¢u3rke 6a30BOr0 ypoBHS Ha yPOBHE CPENHET0 obLIero obpasoBanus pazpadboraHa
HA OCHOBE MOJIOKEHUH U TpeOOBaHHi K pe3y/bTaTaM OCBOCHHS OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMmBl,
npexacrasiednsix B ®T'OC COO, a Takxe ¢ yuéroM denepansHol paboyedl NporpaMMbl BOCIIMTAHUS
KOHIENIMKM MpenojaBanus ydeOHoro mpenaMera «@ushka» B 00pa30BaTENbHBIX OpraHU3alUsgX
Poccuiickoit ®enepanny, pean3yomuX OCHOBHBIE 00pa30BaTEIbHbIE IIPOIPAMMBIL.

Cozepxadyue NpPOrpamMMbl 10 (U3MKe HampaBlIeHO Ha (OPMHPOBAHHE €CTECTBEHHO-HAYYHOU
KapTHHBI Mupa obyvarommxcst 10—11 xiaccoB npu oOyueHHH UX Quskke Ha 6a30BOM ypOBHE Ha OCHOBE
CHCTEMHO-IeSTebHOCTHOTO noaxoa. IIporpamma o gusuke coorsetcTByeT TpeboBanusmM ®I'OC COO
K TUIQHMPYEMBIM JIHYHOCTHBIM, MPEAMETHHIM W METAlpeIMETHBIM pE3ysbTaTaM OOyYeHHs, a TaKkKe
YYHTHIBAET HEOOXOAMMOCTh PEATH3alHUN MEXKIPEIMETHBIX CBs3€H (QU3MKH C €CTECTBEHHO-HAYYHBIMH
y4eOHBIME IIpeaAMETaMH. B Heil onpenenstoTcss OCHOBHBIE HEH U3yYeHHs (QH3HKH HA yPOBHE CPEIHETO
obuiero o0pa3oBaHHWs, IUIAHUPYEMBIE pe3ylbTaThl OCBOSHHS Kypca (U3HKM: JIMYHOCTHEIE,
MeTanpeIMETHbIE, TPeIMETHBIE (Ha 6a30BOM YPOBHE).

[TporpamMma no gu3uke BKJIFOYAET:

e IUIaHWpPYEMBIE pe3yJbTaThl OCBOSHHS Kypca (HU3MKM Ha 0a30BOM YpPOBHE, B TOM 4YHCIE

IIpeMETHBIE Pe3yJIbTAaThl O rojlaM O0y4YEHHS;

e conepxxanue yueOHOro npenmera « @u3nka» 1o rogam oOy4eHHUs.

®usyka Kak Hayka O HauOonee OOIIMX 3aKOHAX IIPHPOABI, BHICTyHas B KauyecTBE Y4eOHOro
mpeAMeTa B IOKOJE, BHOCHT CYILIECTBEHHBIH BKIaJ] B CHCTEMY 3HaHMH 00 OKpyXarolleM MHpe.
IkompHEIA Kypc QHU3HMKM — CHCTEMOOOpa3yHOIHWH I €CTECTBEHHO-HAyYHBIX YYEOHBIX IIPEIMETOB,
TIOCKOJIBKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB M SBJICHUH, H3y4aeMBIX XMMHEH, OHOJIOTHEH,
dusmueckoii reorpadueit u actpoHoMueit. Mcronp3oBanue ¥ aKTHBHOE IPUMEHEHHE GU3MYECKUX 3HAHUT
ompeseNseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe DHEPreTHKH, TPaHCIOPTa,
OCBOEHHSI KOCMOCA, IOJIYYEHHs HOBBIX MaTepHaloB C 3aJaHHBIMU CBOHCTBAMH M JApYyTruX. M3ydenue
(U3HKE BHOCHT OCHOBHOH BKJIa/] B HOPMHPOBAHHUE €CTECTBEHHO-HAYYHOH KapTHHBI MHpa 00y JaroluXcs,
B (pOPMHpOBAaHHE YMEHMI NPHUMEHATh HAyYHBIH METOJ IO3HAHHS IIPH BBIIOJHEHHH MMH Y4YeOHBIX
HCCIIEIOBaHU .

B 0ocHOBY Kypca (pM3MKH Ul YPOBHS CpeIHEero oomero odpa3oBaHus MOJOXKEH Pl HAEH, KOTOpBIE
MOJKHO paccMaTpUBaTh KaK MPHHIIMIIEI €10 IIOCTPOEHHS.

Hoes yenocmuocmu. B COOTBETCTBHH ¢ HEH Kype SBISCTCA JIOTHUECKH 3aBEPIICHHBIM, OH
COZIEP’KMT MaTrepual M3 BCEX pa3lesioB (GM3MKH, BKIIOYAET KaKk BONPOCH! KIACCHYECKOW, TaK HU
COBPEMEHHOM (PH3HKH.

Hoea zemepanuzayuu. B cooTBeTCTBHH C Heil MaTepHal Kypca QU3HKH OOBEIMHEH BOKDYT
¢usuueckux Teopwit. BeaymmMm B Kypce sBiseTcs (GOpMHUpOBaHHE NPENCTABICHHH O CTPYKTYPHBIX
YPOBHSX MaTe€pHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanusi IpeanojaracT HCIOJNb30BaHHE TyMaHHTapHOTO
HoTeHIHana QU3MYECKON HayKH, OCMBICIICHHE CBSI3M Pa3BUTHS (H3UKH C Pa3BUTHEM ODINECTBA, & TAKKE
C MEPOBO33PEHYECKHMHU, HPABCTBEHHBIMH H SKOJIOTHUECKUMH IIPOOIEMaMH.

Hoes npuxnaonoi nanpagiennocmu. Kypc Gpu3nky npeanonsaraeT 3HakOMCTBO € ITHPOKHAM KPYroM
TEXHUYECKHUX M TEXHOIOTHYECKUX IPUTIOKECHUN H3YUYEHHBIX TEOPUH H 3aKOHOB.

Hoes sxonozuszayuu peaan3yeTcs MOCPEJACTBOM BBEICHHUS 3JIEMEHTOB COJEPXKAHHS, MOCBAIICHHBIX
5KOJIOTHYECKUM TIPOGJIEMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHBI C Pa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a
TaKxe 06CyKICHUS IPOOIEM PAIIHOHAIBHOTO IIPAPOIOIIONIB30BAHHUS M SKOJOTMIECKOH O€30IaCHOCTH.

CTepXXHEBBIMH dJIEMEHTaMH Kypca GU3MKH Ha YpOBHE CPEIHETO 06Iero oOpa3oBaHus SBIAIOTCS
¢usuueckre Teopur (HopMHpOBaHKME NPEACTABICHHH O CTPYKType MOCTPOECHHS (HU3MYECKOH TEOpHH,
pond GyHIaMEHTANBHBIX 3aKOHOB U IIPUHIMIIOB B COBPEMEHHBIX IPEACTABICHUAX O IPUPOJE, IPaHUIaxX
NPUMEHHUMOCTH TEOPHH, JUIS ONIUCAHHS €CTECTBEHHO-HAYYHBIX SBJICHUH M IIPOLIECCOB).



CHCTEMHO-/IeATebHOCTHBI TOAX0A4 B Kypce (UM3UKH peamusyeTcss Npexje BCero 3a Cuer
OpraHM3alluK SKCTIEPUMEHTATBHON NeATENBHOCTH 00y YalOIIHX . Jlns 6a30BOro ypoBHS Kypca (Gu3uku —
3TO HCIIONB30BAHHME CHCTEMBI (PPOHTATEHBIX KPATKOBPEMEHHEIX dKCIIEPUMEHTOB U 1a00PaTOPHBIX pabor,
KOTOpBIe B IIporpamMme 10 ¢u3nKe oObeAMHEHB! B OOLIMH CIHCOK yYCHMYCCKUX IPAKTHHECKUX pabor.
BhiyielleHre B YKa3aHHOM IepedHe J1abopaTOpHBIX paboT, NMPOBOIMMBIX ULl KOHTPOIA M ONCHKH,
OCYIIECTBJISETCS yYaCTHHKAMU 00pa3oBaTeIbHOTO IpoLecca HCXOAs U3 0COOEHHOCTEH MIAHMPOBAHHUS U
ocHamieHusi kabudera ¢usuku. Ilpu 3ToM oOecrieynBaeTCst OBJIAJCHUEC 00yYaloUMMUCS YMEHHUAMH
[IPOBOJMTH KOCBEHHBIE M3MEPCHHS, HCCIIENIOBAHMS 3aBUCHMOCTEH (Gu3HUUECKUX BETMYHH H MOCTAHOBKY
OIIBITOB TI0 IIPOBEPKE MPEATIOKEHHBIX THIIOTES.

BoJbinoe BHUMAHHE YENSeTCS PEIEHHIO PAacYETHBIX M KadyecTBEHHbIX 3amad. Ilpu sTOM s
pacyéTHBIX 3a7ad IIPHOPMTETOM SBJIAIOTCA 3aJayd C  ABHO 3aJaHHON (PH3MYECKOH MOJIEIBIO,
II03BOJISAONINE TIPHMEHSTh U3yUeHHbIE 3aKOHBI M 32aKOHOMEPHOCTH KaK M3 OJIHOro pasjielia Kypca, TaK u
MHTErpUpYS 3HAHUS M3 PasHbIX pa3zienos. Jlis Ka4eCTBEHHBIX 3214 MPUOPHTCTOM ABJIAOTCA 3a/1aHus Ha
0OBSCHEHHE TPOTEKAHMS (U3MYECKHX SBICHMH M TPOLECCOB B OKDYXAIOMIEH XH3HH, TpeOyrouye
BBIGOpA (PU3MUECKOH MOIEIH JUIs CHTYallMH NIPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa.

B coorBerctBuu ¢ Tpedopanusmu PI'OC COO x MarepHalbHO-TEXHHYECKOMY obecreueHUI0
ydae6GHOTO nponecca 6a3oBbli ypoBeHb Kypca GU3NKH Ha yPOBHE CPE/IHEr0 o611ero o6pa3oBaHus JODKEH
H3y4aThCd B YC/IOBHSX IPEAMETHOTO kKabuHeTa GU3NKM MM B yCIOBHSX WHTCIPHPOBAHHOIO KaOuHeTa
IPE/IMETOB  €CTECTBEHHO-Hay4HOro mHMKkia. B kaOuHere dusMKE OOMKHO OBITH HeoOXonuMoe
nabopaTopHoe OOOPYAOBaHHE Ul BBIIOJHEHHS YKa3aHHBIX B IIPOrpamMMe IO bu3uKe YYEHHUYECKHX
IPAaKTHYECKHX paGoT U JEMOHCTPAHOHHOE 000y IOBAaHHE.

JleMOHCTpauMoHHOe 060py0BaHHE (OPMHUPYETCS B COOTBETCTBMHM C MPUHIHIIOM MHHEMaJIBHOH
JOCTATOYHOCTH M O0ECIeYMBaeT IOCTAHOBKY IIEPEUHMCICHHBIX B IpOrpaMme IO ¢du3MKe KIIOYEBBIX
JNEMOHCTpAaldi JUIsl MCCIENOBAHHS M3YYaeMbIX SIBICHHH M TPOLECCOB, OMIHMPHUYCCKHX U
(yHIaMEHTANbHBIX 3aKOHOB, HX TEXHAIECKMX IIPHMEHEHHH.

JlabopatopHoe 00OpynOBaHME sl YYCHHYECKHX HNPAKTHICCKHX paboT (opMmHpyeTCs B BHIC
TeMaTHYECKUX KOMIUIEKTOB W ofecreunBaeTcss B pacyére OJHOTO KOMIUIEKTA HA ABYX OOyYalOIIHXCH.
TemaTHueckie KOMILIEKTHI JIAGOpaTOPHOro 000y JOBaHMs JOJDKHBI OBITh OCTPOCHB! HA KOMIIICKCHOM
HCIOJIb30BAHAK aHAJIOTOBBIX H LMPPOBBIX IPHOOPOB, a TAKKE KOMIBIOTCPHBIX H3MEPHTEIBHBIX CUCTCM B
BUjie IM(POBHIX 1a00PATOPHH.

OCHOBHBIMH LIEJISIMH H3ydeHus: GU3UKH B 0011IeM 00pa30BaHHH SBIISIOTCS:
¢ (opMHpOBAHME MHTEPECA M CTPEMJICHHS O0YYarOUMXCS K HAYYHOMY M3YHYCHHUIO IPHPOIBI, PA3BUTHE
MX MHTEJUIEKTYAIBHBIX X TBOPYECKHX CIIOCOOHOCTEH;

e pa3BUTHE MNPEJCTABICHHHA O HAYYHOM METOZE IO3HAHHS H (GopMUPOBaHHE HCCIIEN0BATEIBCKOTO
OTHOLUEHHS K OKPYKAIOIUM SIBJICHHUSIM;
e (opMHpOBaHME HAyYHOTO MHPOBO33DEHHMs KaK pe3yJbTaTa HM3yYeHHs OCHOB CTPOCHHA MATEpHH H
dyHIaMEHTATBHBIX 3aKOHOB QU3HKH;
e (popMHpOBaHHE YMEHHH OOBACHATH SBICHHS C HCIOJB30BAHHUEM Gu3MYECKNX 3HAHUH M Hay4YHBIX
JI0Ka3aTeNbCTB;
o (opMHEpoOBaHUE IIPEACTABICHHIT O POJIH QU3MKH JUIS PasBHTHS APYTHX ECTECTBCHHBIX HAYK, TEXHUKH H
TEXHOJIOI'HH.
JlocTIKeHHe STHX Hellell 00eCleunBacTCsl pellleHUeM ClIeyIOIuUX 3a1a4 B Ipouecce u3yHdeHus Kypea
du3MKH Ha yPOBHE CPeHEro oOmero 00pa3oBaHus:
e TpHOOpETeHHE CHCTEeMbl 3HaHMH 00 OOImMX (HU3MYECKMX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHIX,
BKJTIOUAs MEXAHHKY, MOJICKYJSIPHYIO (H3HMKY, SJICKTPOJMHAMMKY, KBAHTOBYIO GHU3NKY M BIIEMEHTHI
acTpodu3HKH;
e (HOpPMHpOBaHHE YMEHHH NPHMEHATH TEOPETHYECKUE 3HAHHMS IS 00BbsACHEHHS (PU3NUECKUX SBICHHH B
IIPMPOJIE U JUTs TIPHHSATHS IPAKTHUECKHUX PEIIEHHH B [IOBCETHEBHOM KU3HY;
e OCBOEHHE CIIOCOOOB PEIICHHsS PAsTHUHBIX 3a1a4 C ABHO 3a/[AHHOH (H3MUECKOH MOJENDIO, 3a1ad,
[10/Ipa3yMeBAaIOIIHX CAMOCTOSTEIBHOE CO3/1aHue PU3NIECKOH MOJIEH, aZleKBaTHOM yCIIOBHSM 3aJla4H;
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e MNOHMMAaHHE (PU3HYECKHX OCHOB M IPHHIHIIOB AEHCTBHUS TEXHUYECKHX YCTPOMCTB U TEXHOJOTHYECKHX

IIPOIIECCOB, UX BIHSHUS Ha OKPY’KalOILyIO Cpeny;

e OBJAJICHHE METOJaMH CaAMOCTOSTEILHOTO IJIAHUPOBAHUS M IIPOBEJCHUS (PU3HUECKHUX IKCIIEPUMEHTOB,

aHaIM3a U MHTEPIpETAIK HHYOpMaLHH, OTIpEENICHUS JOCTOBEPHOCTH MOy YEHHOTO pe3yJIbTaTa;

e CO3[aHHE YCIOBHHM JUIA pa3BUTHS YMEHHUH MPOEKTHO-HCCIIEN0BATEIBCKOM, TBOPYECKON EATEIBHOCTH.
Ha usyuenue ¢usuku (6a30BBIi ypOBEHb) Ha YPOBHE CpelHEro obmero oOpa3soBaHHs OTBOIMTCS

136 uvacos: B 10 kiacce — 68 yacos (2 yaca B Heneno), B 11 kiacce — 68 yacos (2 9aca B HEAENIO).
IIpennaraemMbiii B mporpamme no (usuke NepedeHb J1abOpaTOpHBIX M NPaKTHYECKHX paboT

ABIIAETCS PEKOMEH/IOBAHHBIM, YYHMTENb JeNlaeT BHIOOp NpPOBEJECHHS JaOOpaTOPHBIX PabOT U OIBITOB C

YYETOM HHAHBHIYTBHBIX OCOOEHHOCTEN 00yYaromuxces.

COAEPXAHUE OBYYEHHUSA

10 KJIACC

Pa3zgen 1. @u3uka U MeTOAbI HAYYHOI0 O3HAHUA
duszuka — Hayka o mnpupoze. HayuHble MeTonpl IIO3HAHHS OKpyXKaromero wmupa. Ponp
3KCIIEPUMEHTA U TEOPHH B IIPOIiecce MO3HAHHS NPUPOIBL. DKCIEPUMEHT B (PH3HKE.
MonenupoBanve Gpu3ndecKux siBJIeHHH U nporeccoB. Hayunele runoressl. OuU3HYeCKUe 3aKOHBI U
TEOpPHH. | paHUIIBI IPUMEHHMOCTH HU3NIECKHUX 3aKOHOB. [IpHHIUI COOTBETCTBHS.

Posb 1 MecTo pusuke B POPMHUPOBAHMH COBPEMEHHON Hay4HOH KapTHHBI MHDA, B IPAKTHYCCKOM
NeITeJbHOCTH JII0ACH.

Jemoncmpayuu
AHaJOroBsle | I pOBbIe H3IMEPUTENIBHBIE TPUOOPHI, KOMIIBIOTEPHEIE NaTYMKH.

Pa3nea 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe aBwxeHHe. OTHOCHTEILHOCTH MEXaHHUYECKOro IBIDKeHHs. CucTema oTcuéra.
Tpaexropus.

INepemerenue, CKOPOCTh (CPEIHsst CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE MATE€pHaIbHOM
TOYKHM, MX IIPOEKIIMH HA OCH CHCTEMbI KOOpAUHAT. CII0)KeHUe NIEpEMEILIICHHM 1 CI0XKEHHE CKOPOCTER.

PaBHOMEpHOE ¥ DPaBHOYCKOPDEHHOE TIpSMONMHENHOe JBIKeHHE. I'paduKk¥  3aBUCHMOCTH
KOODPJMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U NIEPEMEILEHNS MATEPUAIbHOM TOUKH OT BPEMEHH.

CoboaHoe mazeHue. Y ckopeHue cBOOOIHOTO IIaIeHHS.

Kpusosnuneiinoe aBrkeHue. JIBUkKeHHE MaTepHATBHON TOYKH IO OKPYKHOCTH C IOCTOSHHOMW IO
MOIYJIIO CKOPOCTBIO. YTJIOBasi CKOpOCTb, JIMHEWHas cKopocTb. Ilepmoa u dacToTa OOpallcHHS.
[{eHTpOCTPEMUTEIHHOE YCKOPEHHE.

Texuuyeckne yCTPOMCTBA M NPaKTUYECKOE INPHMEHEHHE: CHHIOMETD, MBHIKCHHE CHApS/IOB,
I[CIIHBIE U pEMEHHEBIE TIepe1ayH. '

Llemoncmpayuu

Monens cucTeMbl OTCUETa, HIDTFOCTPAIIMS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHIKCHHUS.

[IpeobOpa3oBaHue MBUKEHUH C HCIIOIB30BAHUEM IIPOCTBIX MEXAHHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM IIPOCTPAHCTBE.

Habmonenue ABHXEHUS Tena, OpOLIEHHOTO MO YIJIOM K TOPU30HTY U TOPH3OHTAJIBHO.

H3mepenue yckopeHUs] CBOOOIHOTO NaIEHHS.

Hanpagnenne cKopoCTH NIpH IBHKEHUH 110 OKPYKHOCTH.

Vuenuuecxuii sxcnepumenm, ra6opamoprule pabomal

N3yyenne HepaBHOMEPHOIO IBHIKEHUS C LIEJIBIO ONPEEIEH S MTHOBEHHOH CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXTY MyTSIMHU, IIPOHICHHBIMU TEJIOM 3@ ITOC/IEI0BATEIbHBIC pABHBIC
IPOMEXYTKH BPEMEHH [IPU PABHOYCKOPEHHOM JIBHXKEHHMH C HaYaJIbHOM CKOPOCTHIO, PAaBHOW HYJIIO.



I/I3y‘-ICHI’IC ABMXKCHUS LIapHKa B BSI3KOH JKHJKOCTH.
I/I3y‘ICHI/IC JABHOKCHHS TCJIA, 6p0HIeHHOFO TOPHU30OHTAJIBbHO.

Tema 2. /lunamuxa

IIpuanun otHocuTenbHOCcTH ['anunes. Ilepseiii 3akoH Heroorona. HMHepumanbHble CHCTEMEBI
oTcuéra.

Macca tena. Cuna. [IpuHnun cynepnosuuuu cuil. Bropoii 3akoH HeroToHa 11 MarepuanbHOM
ToukH. TpeTuii 3akoH Hpl0TOHA JIIS MaTepHaAJIbHBIX TOUYEK.

3akoH BceMHpHOro TsroteHus. Cuna TsokecTH. [lepBas kocMHuUYecKasi CKOPOCTb.

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

Tpeune. Buas! TpeHus (MoKos, CKOJIbXeHHs, kaueHus). Cuna tperus. Cyxoe TpeHue. Cuiia TpeHHs
CKOJIbXKEHHS M cujia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTHBICHUS IIPH ABMKCHHUHU TEIA B
XKUAKOCTH WM rase.

[ToctynarenpsHoE U BpallaTebHOE ABH)KEHHE aOCONIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpautieHus. [1nedo cumpl. Y cioBus paBHOBECHS TBEPIOTO Tela.

Texuuueckue yCTpOWCTBA U MTPAKTHYECKOE IPUMEHEHHE: TIOAIINITHAKY, IBHXEHHE UCKY CCTBEHHBIX
CIIy THHKOB.

Jlemoncmpayuu

SIBneHue UHEpPLHH.

CpaBHeHHUE Macc B3aMOJIEHCTBYIOIIUX TEIL.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CrnoxeHue cui.

3aBHCHUMOCTH CHUIBI YIIPYTOCTH OT AepopMallui.

HesecomocTs. Bec Tena npu yCcKOpeHHOM NOABEME U NAZCHUH.

CpaBHEeHHE CUIT TPEHUS OKOS, KAYEHHUS U CKOJIbKCHHS.

YcnoBus paBHOBecUsI TBEpAOIo Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

H3yueHue nBmkeHus Opycka 1o HaKJIOHHOH MIOCKOCTH.

Hccnenosanye 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHKAIOLIMX B MPYXHUHE U PE3UHOBOM 00pasLie, OT
ux aedopmanuu.

HccnenoBanue ycaoBUid paBHOBECHS TBEPAOTO Tejla, UMEIOIIET0 OCh BPAILCHHUS.

Tema 3. 3aKoHbI COXPAHEHUA 8 MEXAHUKE

HMmnynbc MarepuaibHOH TOYKHM (Tena), CHCTEMBl MaTepHallbHBIX ToueK. VIMIynpc cuibl U
H3MEHEHHE UMITYJIbCa Tella. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE ABHKECHUE.

PaboTa cuibl. MOIIHOCTE CHIIBL.

KuHeTH4eckas 3Heprusi MaTepualibHOM Touku. Teopema 00 H3MEHEHUH KMHETHYECKOHM SHEPIHH.

IlotennuansHas 5Heprus. [loTeHIMaNbHAS OSHEPrus YyNpyro aehOpMHPOBAHHOH IPYXKHHBL
[ToTeHuHanbHas 3HEPTUs TeJia BOJIU3U OBEPXHOCTH 3EMITH.

[ToTeHnHATBHBIC U HEMOTEHIIMAIBHBIE CHIBL. CBS3b pabOTHI HENOTEHIIHAIBHBIX CHJI C M3MEHEHHEM
MEXaHUYECKOH SHEPrHH CUCTEMBI Tell. 3aKOH COXPAHEHUs] MEXaHUYECKOH SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHMS.

TexHuueckue yCTpOHCTBA U MPAKTHYECKOE IPUMEHEHHUE: BOAOMET, KONIED, NPYKHUHHBIH ITHCTOJIET,
JIBUKCHHE paKerT.

Llemoucmpayuu

3aKOH COXpaHEHHS UMITyJIbCa.

PeakTUBHOE IBHXXEHHE.

[lepexox moTeHIHAILHON YHEPTUN B KHHETHYECKYIO U OOpaTHO.

Vuenuueckuii sxcnepumenm, rabopamophvie pabomul

H3yueHne abCcoOTHO HEYTIPYTOro yJapa ¢ HOMOINBIO ABYX OAUHAKOBBIX HUTAHBIX MAsSTHHKOB.



Hccnemosanue CBSI3H pa60TI>I CHJIBI C U3MCHCHHUEM MeXaHUYECKOU JHCPrUH TEjia Ha TIpUMEPEe
PacTsKEHHS PE3HUHOBOIO XKryTa.

Pazaen 3. MoJiekyasipHas ¢puzuka ¥ TepMOAHHAMHMKA

Tema 1. OcHO6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJOXEHHS MOJIEKYJISPHO-KHHETHYECKOH TEOpHH M HX OINBITHOC 000CHOBaHHUE.
Bpoynosckoe asmkenue. Jluddysus. XapakTep IBH)KEHHS M B3aHMOJCHCTBUS HYaCTHIl BCIICCTBA.
Mopend CTpoeHHs Ta30B, XKHIKOCTEH U TBEPABIX TEI U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE JOTHUX
Mojeneii. Macca u pasMeps! MoJIeKy 1. KoanyecTBo BEHIECTBA. [ToctosiHHas ABOrajapo.

TemnoBoe paBrHoBecue. Temneparypa U €€ H3MEpPEHHUC. [Ikana Temmnepatyp Llenscusi.

Mojenp uaeansHoro raza. OCHOBHOE YpaBHEHHUE MOJIEKY ISPHO-KHHETHYECKON TEOPHHU HACAITBHOTO
raza. AGCOTIOTHAsS TeMIepaTypa Kak Mepa CpeHeH KHHETHYECKOH JHEpPrHH TEelIOBOTO JIBMKCHHA
yacTun raza. 1llkara temneparyp KenpBuna. ['a30BbIe 3aKOHBI. Vpaeuenue Menneneepa—KaneipoHa.
3axon Jlansrona. M3onmponeccsl B HACATbHOM rase ¢ IOCTOSHHBIM KOMHICCTBOM BEIIECTBA. ['paduueckoe
TIpeCTaBlIeHHE H30TIPOIIECCOB: H30TEPMA, H30X0Pa, uzobapa.

TexHIYECKHE YCTPOMCTBA ¥ IPAKTHIECKOE IPHMEHEHUE: TEPMOMETD, GapomeTp.

Hemoncmpayuu

OmNBITHI, TOKA3BIBAIOIIKE AUCKPETHOE CTPOCHHE BELICCTBA, doTorpadur MOJIEKYJT OpPraHMYECKUX
COEIUHEHUH.

OmbIThl N0 AU Y31 XAIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO ABMOKCHHS.

Mogens onbita lllTepHa.

OIBITHL, JIOKA3IBAIOLINE CYIIECTBOBAHAE MEXMOJIEKYISPHOTO B3aHMO/IEHCTBHL.

Mozenb, HILTIOCTPHpPYOIast IIPUPOJLY IaBJICHHS ra3a Ha CTCHKH COCyJa.

OnbIThHI, WUTIOCTPHPYIOLINE YPAaBHEHHE COCTOSHUS HCATBHOIO ra3a, H30IpOreCcehl.

Vuenuueckuti sxchepumenm, 1a6opamopHvie pabomol

OnpesieieHre Macchl BO3JyXa B KJIACCHOH KOMHAaTeé Ha OCHOBC u3MepeHuil 00bEéMa KOMHATHI,
JaBJICHUS ¥ TEMIIEPATyphl BO3yXa B HEW.

Hccnenosanye 3aBUCUMOCTH MEXTy TapaMeTpaMy COCTOSHMS pa3pexkeHHOro rasa.

Tema 2. OcHo8bl MepMOOUHAMUKU

TepmonuHamudeckas cucteMa. BHYTpEeHHAA SHEPrus TepMOIMHAMHUYECKOM CHCTEMBI H CIIOCOOBI &
M3MeHeHns. KommuecTBo TemioTsl M pabota. BHYTpeHHsS SHEprusi OJHOATOMHOTrO HJCAIBHOrO rasa.
Bupl TeIUIONEpeayYt: TEIUIONPOBOAHOCTD, KOHBEKIIUA, U3ITyYCHUC. VY enbHas TEIIOEMKOCTD BELIECTBA.
KonuuecTBO TEILIOTHI MPH TEILIONepeaaye.

Moustitie o6 anmabaTHOM mpouecce. IlepBbil 3aKOH TepMOAMHAMHKH. IIpHMEHeHHE TEpBOrO
3aKOHA TEPMOJIMHAMKKH K H30mponeccam. I'paduieckas HHTEPIPETalHs paboTsl rasa.

Bropoii 3akoH TepMOAuHaMHUKH. HeoOpaTUMOCTh IPOLECCOB B IPUPOIE.

TemnoBble MAIIXHBL IIPHHIUNBI JEHCTBHS TEMJIOBBIX MAlIKH. IIpeobpazoBaHus JHEPTUH B
TeIUIOBbIX MamuHax. Ko3(hGHIMEHT MOoNe3HOro NeHCTBUS TEIUIOBOW MAlHMHBL [Muxn KapHo u ero
K03 PUIHEHT NONE3HOTO NeUCTBHS. DKONOTHYCCKHE 1po06JIEMBI TETUIOIHEPTETHKH.

TexXHHYECKHE YCTPONCTBA M NPAKTHYECKOE NPUMEHCHHE: JIBMTaTeNlb BHYTPEHHErO CTOpaHMA,
OBITOBOM XOJOIUIBHUK, KOHTUIIHOHED.

Jlemoncmpayuu

Vi3MeHeHHe BHYTPEHHEH SHEPrUy Tella IPH COBEPIIEHUH paboThI: BBUICT npoOKu U3 OYTBUIKK MOJ
JelCTBHEM CXKAaTOro BO3dyXa, HarpeBaHue odpupa B JaTyHHOM TpyOke myTéM  TpEHUA
(BUI€OIeMOHCTpALHS).

3MeHeHHe BHYTPEHHEN SHEPruH (TeMIEpaTyphl) Teja IIpH TEIonepeaate.

OnBIT 10 aMa0aTHOMY PaCUIMPEHHIO BO3AyXa (ONbIT C BO3TYIIHBIM OTHUBOM).

Moye/i TapoBOit TypOHMHBL, ABHTATENs BHYTPEHHETO CrOPaHHsl, PEaKTHBHOTO JABUIaTeIIA.



Vuenuueckuil axcnepumenm, 1abopamopruie pabomol

W3MmepeHne yAeIbHOH TENIOEMKOCTH.

Tema 3. Azpezamubie cocmoanun eewecmea. Pasoevie nepexoosl

IlapooGpasoBanue ¥ KoHaeHcaumus. Vicmapenue W KuneHue. AOCOMIOTHAA M OTHOCHTEIbHAA
BNAXKHOCTh BO3AyXa. HacelmeHHbli mnap. YzienbHas Temwiora napooGpasoBaHus. 3aBHCHMOCTb
TeMIIEPaTyphl KUIIEHHs OT JaBJICHHS.

Taépnoe Teno. Kpuctammueckue 1 aMopHBIe Tesa. AHU30TPOIHS CBOHCTB KPHCTAILIOB. Kunxue
kpuctamisl. CoBpeMeHHbIe Matepuanbl. IliapieHne W KpUCTAUIM3ALUs. Y AebHAsS TENJIOTa IIaB/ICHHS.
CyOGmMmanusi.

VpaBHeHuUE TEIIOBOTO HanaHca.

TexHWYECKHE YCTPOMCTBA M MPAKTHYECKOE NPUMEHEHHE: THIPOMETP M NICUXPOMETP, KaTOPUMETP,
TEXHOJIOTHHY TOJTyYEHHS COBPEMEHHBIX MATEPUATIOB, B TOM YKC/IC HAHOMAaTepHUaJIOB, M HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoCTBa HACHIIIEHHBIX NIAPOB.

Kumenye npu NOHUKEHHOM JIaBJICHHUH.

CriocoObI M3MEpPEHHUs BIAXKHOCTH.

Hab6moneHue HarpeBaHus U IUIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHCTpanusi KpUCTAILIOB.

Vuenuueckuil sxcnepumenm, 1a60pamopHsie pabomel

H3MepeHre OTHOCUTENBHOM BIaXKHOCTH BO3/IyXa.

Pazgen 4. JjaekTpoAHHAMHKA

Tema 1. Inexkmpocmamuxa

JNeKTpU3anys Tel. DJeKTpudecKuil 3apsia. J[Ba BHIa SIEKTpUYECKMX 3apsnoB. IIpopoanukw,
JIMJIEKTPUKH M TIOJYIIPOBOAHHKH. 3aKOH COXPAHCHHS JICKTPUIECKOro 3apsa.

BsanmozeiictBie 3apsnoB. 3akoH Kynona. TodeuHbId 3NMEKTPUYECKAN 3apsil. DIEKTPHUECKOE
noste. HanmpspkEHHOCTB 3IEKTPHYECKOro HOMst. IIPHHIMI CYTepro3HIMH JIeKTPHYECKUX MOJIeH. Jluaun
HaNpPsDKEHHOCTH 3IEKTPUIECKOTO MOJIS.

PaGoTa CHJI 3JEKTpocTaTHueckoro mojs. lloreHnuan. PassHocTe moTeHuuanos. 1IpOBOTHHMKH 1
JM3NIEKTPUKH B DIIEKTPOCTATHYECKOM MoJIe. JIManeKTpruyecKas NpOHHIAEMOCTb.

DiekTpoéMKocTh.  KoHmeHcaTop.  DNEKTPOEMKOCTh  IIOCKOIO — KOHJAEHCAaTopa.  DHEprus
3apsHKEHHOrO KOHeHcaTopa.

TexHuyeckue yCTpPOMCTBA M  IPAKTUYECKOE IPUMEHCHHE: JICKTPOCKOIL,  3JIEKTPOMETD,
3JIEKTPOCTATHYECKAS 3AIIMTa, 3a3€MIIEHHE IEKTPONPHOOPOB, KOHAEHCATOp, KOMUPOBATbHBIH anmnapar,
CTPYUHBIH IPHHTED.

Hemoncmpayuu

Y CTpoHCTBO ¥ IPUHLIMII ICHCTBHS 3JIEKTPOMETPA.

B3anMoeiicTBIE HAdIEKTPU30BaHHBIX TEL.

DIEeKTPUYECKOE M0JIE 3apSHKEHHBIX TEL.

[TpoBOAHUKH B IEKTPOCTATHIECKOM TIOJIE.

DJeKTpocTaTHUECKas 3allUTa.

JIM3JIEKTPUKH B DJIEKTPOCTATHYECKOM IIOJIE.

3aBUCHMOCTH 3JIEKTPOEMKOCTH ILIOCKOTO KOHIEHCATOpa OT IO 1 IUIACTHH, PACCTOSHHUA MEXKIY
HUMH M THIICKTPAYECKON IPOHHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEeHcaTopa.

Vuenuueckuii axcnepumenm, 1abopamopruie pabombt

N3mepeHue 31eKTPOEMKOCTH KOHAEHCATOPA.

Tema 2. [Tocmoannwtii 3nexkmpuyeckuti mox. Toku 6 pasiuuHbix cpedax

DNeKTpUUeCKUi TOK. YCIOBHS CYLIECTBOBAHHS JJIEKTPUYECKOTO TOKa. VICTOUHMKH TOKa. Cuna
ToKa. [TocTOSIHHBIN TOK.



Hanpsxenue. 3akon OMa Ui yJacTKa LEIH.

DIIEKTPUYECKOE CONMPOTUBICHHE. YENbHOE CONPOTHBIECHHE BellecTra. IlocnenosarensHoe,
napajuiesIbHOe, CMENIAHHOE COETMHEHHE IPOBOJHUKOB.

PaGorta snekTpuyeckoro Toka. 3akoH Jxoyns—JIenua. MOIMHOCTE 3IEKTPHYECKOTO TOKA.

DJIeKTPOABHXKYINAs CHJia X BHYTPEHHEE CONPOTUBIICHHE HCTOYHHKA TOKa. 3akoH OMa 1isl IIOJTHOH
(3aMKHYTOI) 311ekTpudeckoif nenu. KopoTkoe 3aMbIkaHue.

DNEKTPOHHAS MPOBOJUMOCTD TBEPABIX METAIOB. 3aBUCHMOCTH CONPOTHUBICHHS METALIOB OT
Temneparypsl. CBEpXIpOBOAUMOCTb.

OnexTpu4ecKuit Tok B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX IIy4KOB.

[Tonynposoauuku. CoGCTBEHHAs ¥ IPEMECHAs IIPOBOAMMOCTD MOTyNIPOBOAHMKOB. CBOKCTBA p—N-
nepexoaa. [TonynpoBoaHHUKOBBIE TPUOOPHL.

DNIEKTPUYECKHM TOK B paCTBOPAX M PACIIaBaX 3JEKTPOJIUTOB. DNEKTPOIUTHYECKAS JUCCONUALHS.
DNEKTpONU3.

DJIeKTpUYECKHi TOK B rasax. CaMOCTOSITEIBHBIA B HECAMOCTOSTENbHEIH paspsaa. Monnus. [Lnasma.

TexHu4ecKkHe yYCTPOMCTBA M NPAKTHYECKOE IPHUMEHEHHE: aMIIEpMETp, BOJBTMETP, peocTart,
HCTOYHHKM TOKA4, JJIEKTPOHArpeBareiibHble MPHOOPEI, 3NMEKTPOOCBETHTEIBHBIE MPHOOPEI, TEPMOMETD
CONIPOTHBIIEHHS, BaKyyMHBIH [IHOJ, TEPMHCTOPHl M (OTOPE3UCTOPHI, MOJYyIPOBOAHUKOBBIA JIHOL,
rajbBaHHKa.

Llemoncmpayuu

V3MepeHne cuibl TOKA ¥ HallPSKCHHUS.

3aBHCHMOCTE CONPOTHBIICHUS HMINHIPHYECKUX IIPOBOJHUKOB OT JUIMHBI, IUTONAIH MOIEPEIHOTO
CeUeHHsI U MaTepHaia.

CMenranHoe COeJMHEHUE TPOBOAHUKOB.

T[IpsiMoe u3MepeHHe IEKTPOABHXKYILEH cuibl. KOpoTkoe 3aMbIKaHKHe TalbBAHHYECKOTO JJIEMCHTA U
OIICHKA BHYTPEHHETO COIIPOTUBIICHMUS.

3aBHCHMOCTDH COITPOTHBIICHHS] METAJIOB OT TEMIIEPATYPBIL.

IIpoBOIUMOCTE 2TIEKTPOIUTOB.

HckpoBoii pa3psia U IpOBOAMMOCTh BO3yXa.

ORHOCTOPOHHSIS TPOBOJAUMOCTE THO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopruvie pabomul

H3yueHune cMEIaHHOr0 COSAMHEHUS PE3UCTOPOB.

W3Mepenwue 31eKTPOIBIKYIIEH CHIIBI HCTOYHUKA TOKA M €70 BHY TPEHHETO CONPOTHBIICHUS.

Ha6nronenue anexrpoinusa.

MexnpeaMeTHbie ¢BSI3H

Usyuenne kypca ©¢us3uku OazoBoro ypoBHs B 10 Kimacce OCYIIECTBIsETCS € Y4€TOM
COZIepXaTeNbHBIX MEXIIPEIMETHBIX CBS3el C KypcaMH MaTeMAaTHKH, OHOJOTHH, XHMMHH, reorpaguu u
TEXHOJIOTHH.

Meoicnpeomemnvie nonsimusi, CBI3aHHbIE C M3y4YEHMEM METOIOB HAYYHOIO IIO3HAHUS: SIBICHHE,
HayuHeli (akT, THnoTesa, (H3HUecKas BEJMYMHA, 3aKOH, TEOPHs, HAONIONCHHE, OSKCICPUMEHT,
MO/IEIUPOBAaHHUE, MOJIENb, H3MEPEHHE.

Mamemamuxa: pelleHHE CHCTEMbl ypaBHEHHM#, NuHelHas (yHKuus, napabona, rumepbona, mx
rpaduKK U CBOWCTBA, TPUTOHOMETPHUYECKHE QYHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXIECTBO, BEKTOPBI M HX MMPOEKIUK HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB.

Buonozus: MexaHHYECKOE ABIKEHHE B XXHBOM mpupone, muddysus, ocMoc, TEMIOOOMEH KHBbIX
OpraHM3MOB (BH/BI TEILUIONIEPEadH, TEIIOBOE PABHOBECHE), JIEKTPUUCCKHUE ABJICHHS B XUBOM PHPOJIE.

Xumus: TACKPETHOE CTPOSHHE BEIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJIIpHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKHUAKOCTEH M Tra3oB, JJIEKTPUYECKHE CBOWCTBA METAJLIOB,
ANIEKTPOIUTHYECKAs] AUCCOLUALN, FaIbBAHHUKA.

T'eozpagpus: BIaXHOCTh BO3/lyXa, BETPHI, OApOMETP, TEPMOMETD.



Texnonozus: MpeoOpa3oBaHKe JIBHKEHUN € UCIIOIb30BAHHEM MEXaHH3MOB, y4&T TPeHUsI B TEXHHKE,
O/IIIMITHAKH, UCIIONB30BAHUE 3aKOHA COXPAHCHHS HMIIyJibca B TCXHHKE (pakeTa, BOZOMET M JpyIHe),
JBUraTeNb BHYTPEHHETO CTOpaHWs, MapoBas TypOHHA, OBITOBOH XOJNOMMIBHHK, KOHAHLHMOHED,
TEXHOJIOTMY TOJyUCHHS COBPEMEHHBIX MaTEPUANIOB, B TOM YHCJIE HAHOMATEpHanoB, W HaHOTEXHONIOTHA,
aIeKTpOCTaTHYECKas — 3allUTa, 3a3eMJICHHE 3JIEKTPONIPHOOPOB,  KCEPOKC, CTPYHHBIH  HPUHTED,
3JIEKTpOHArpeBaTeNIbHbIE IPUOOPHL, 3TIEKTPOOCBETHTENILHbIC npuOOPEI, rajlbBaHUKA.
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Pa3nea 4. JjeKTpOAHHAMHKA

Tema 3. Maznumnoe none. INeKmpoMazHUMHAaA UHOYKYUA

TTocToSHHBIE MArHUTHL. B3auMomelCTBHE IOCTOSHHBIX MarHMTOB. MarHUTHOE IOJIE. Bexkrop
MATHMTHOM WHAYKIUWA. TIPHHIMN CYNEpHO3MIMM MAarHUTHBIX TOJICH. JIMHMKM MarHUTHOM HMHJIYKIIWH.
KapTuna nunuii MarHUTHOH WHIYKIMH IIOJIs IOCTOSIHHBIX MAarHUTOB.

MarsuTHOE Mojie IPOBOJHUKA ¢ TOKOM. KapTuHa nuHui MHIYKIMA MarHATHOTO IO/ JUTHHHOTO
IPSMOTO HPOBOAHHUKA M 3aMKHYTOTO KOJBLEBOTO NPOBOAHHKA, KATYIIKH € TOKOM. OmnsiT Opcrena.
B3auMoaeiicTBHE ITPOBOJIHHUKOB C TOKOM.

Cuna Amiepa, e€ MOy b M HalpaBJICHHUE.

Cuia JlopeHna, e€ MOAyJIb W HampaBjeHHe. [IBHXCHHE 3apsHKEHHOH YacTHIBl B OJHOPOIHOM
MarguTHOM nose. Pabora cuiel Jlopeniia.

SlBnende  dneKkTpoMarHuTHO¥ — MHAykmmu. [lotok  BekTOpa MarHMTHOH  HHIYKIIHH.
IeKTPOABIKYITAs CHJIA MHAYKIMH. 3aKOH 3JIEKTPOMarHUTHOH MHJy KA @apages.

BHXpeBOe 3MEKTPHUECKOe Mojie. DNEKTPOIBIKYILAsi CHJIa HHLyKIMK B IPOBOJHHKE, JIBIOKYINEMCH
IOCTYHATEIBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jienna.

VIHAyKTUBHOCTS. SIBICHHE CAMOMHIYKIMH. DIEKTPOABIDKYIIAs CHla CAMOMH Ty KITAH.

DHeprus MarHUTHOTO HOJIS KaTyIIKH C TOKOM.

DJIeKTPOMArHUTHOE I10JIC.

TeXHUYECKHE YCTPOHCTBA U NPAKTHYECKOE IPAMEHEHHE: TOCTOSHHBIE MArHUTBI, 3JICKTPOMATHHUTBI,
3I€KTPO/IBHIaTelb, YCKOPUTEIH JJIEMEHTAPHBIX YaCTHIl, HHIYKIHOHHAS] TICHb.

Jlemoncmpayuu

OnwiT OpcTena.

OTKJIOHEHHE SIIEKTPOHHOT'O My4Ka MAarHATHBIM IIOJIEM.

JIuHMM MHIYKIIUH MAarHiTHOTO TIOJISL.

B3auMoieiCTBHE JBYX MPOBOJHHUKOB C TOKOM.

Cuna Amriepa.

JetictBre cuibl JIopeHIia Ha HOHBI JICKTPOJIMTA.

SIBJieHHE JIEKTPOMAarHUTHOM HHIYKIHH.

[Tpasuno Jlenna.

3aBECUMOCTD IEKTPOABHIKYLIEH CHIIBI HHIYKIIUH OT CKOPOCTH H3MEHEHHSI MATHUTHOTO II0TOKA.

SIBneHue caMOMHAYKIHH.

Vuenuueckuii skcnepumenm, 1abopamopnuie pabomeol

V3ydyeHre MarHUTHOT'O MOJIst KaTyIIKH C TOKOM.

HccnenoBaHue ASHCTBUS OCTOSHHOTO MarHWTa Ha PaMKy € TOKOM.

ViccnenoBaHKe BJIEHHS IEKTPOMAarHUTHOM HHYKIIMH.

Pasgen S. KoJsiebanus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMazHumMHble KONe0anu



KoneGarenphas cucreMa. CBOGOHBIC MeXaHMUecKue KoneGanus. |'apMOHHMYECKHME KONEeOaHHS.
Ilepuon, yacToTa, amIuMTyaa U dasa xoneGanuit. 1IpyKUHHBIA MasTHHK. MaremaTuuecKuii MasiTHHK.
Y paBHeHHEe rapMOHHYecKHX KoneGanui. [IpeBpaliieHre SHEPIruK NPH TrapMOHHICCKUX KoJIeOaHusAX.

KoneGatensublit  KOHTyp. CBOOOAHBIE — 9JIEKTPOMAarHATHbIE — KoJeOaHHs B HMACAIHHOM
Ko1e0aTeIbHOM KOHTYpe. AHAIOTHMS MEXIY MEXaHHYECKHUMH M JJICKTPOMAarHUTHBIMH K0JIcOaHUSMH.
®opmyita TomcoHa. 3aKOH COXpaHEHHUS SHEPIHH B HICATBHOM Kojie0aTeIbHOM KOHTYPE.

IlpencraBieHne O 3aTyXalomuX KojeOaHusX. DBBIHYXICHHBIE MEXaHHUCCKHE KoJeOaHus.
Pesonanc. BeIHyXI€HHbIE 3JIEKTPOMarHUTHBIE KOJIEOAHNS.

TlepeMenHbIii ToK. CHHYCOMAAIBHBIA TNEpEMEHHBIH TOK. MOIIHOCTS TIEPEMEHHOTO TOKA.
AMILTATYIHOE U JeHCTBYIONIEEe 3HAYEHHE CHJIbI TOKA U HANIPSHKCHHUS.

Tpanchopmatop. I[lpousBoicTBo, Tepefaya H  NOTpedleHHE JIIEKTPHUYECKONH  JHEPIHH.
DKOJIOTHYECKHE PUCKH TIPH IIPOU3BOACTBE NEKTPO3HEprud. KylnbTypa HCIIONb30BaHHS SIIEKTPOSHCPI UK
B IMIOBCEHEBHON JKU3HH.

TeXHMYECKHE YCTPOMCTBA M MPAKTUYECKOE NPHMEHEHHE: OJJIEKTPHYCCKHH 3BOHOK, IEHEpaTop
IIEPEMEHHOTO TOKa, TMHHH 3JIEKTpoTiepeiay.

Jlemoncmpayuu

HccienoBaHHe TNApaMETPOB KoJeOaTeNbHOH CHCTEMBI (NPYXXHHHBIA MM MaTeMaTH4eCKui
MAasiTHHK).

HabmroneHue 3aTyXaromux KoieOanui.

HccnenoBaHue CBOMCTB BHIHYKACHHBIX KOJIEOaHUH.

HaGmonenue pe3oHaHca.

CB0GOIHBIE JIIEKTPOMArHUTHBIE KOJIeOaHusl.

OcLuIorpaMMbl (3aBHCHMOCTH CHUIB! TOKA M HAIpPSDKEHHs. OT BPEMEHH) JUIA JEKTPOMArHATHBIX
KoJieOaHu .

Pe3oHaHc IIpH IOCIEOBATENbHOM COCJIHUHEHHH PpE3UCTOpa, KAaTylIKH HWHIAYKTUBHOCTH H
KOHJIeHCaTopa.

Moiens THHUH 3JIEKTPOIIEpEIadH.

Vuenuueckuil sxkcnepumenm, 1a60pamopHeie pabomot

HceneioBaHue 3aBUCMMOCTH TIEPHO/Aa MAIBIX KojleOaHUHM rpy3a Ha HATH OT JUIMHBI HUTH ¥ MacCChI
rpysa.

VcciienoBaHHE NMEPEMEHHOTO TOKA B ILIEMH M3 IOCIEHOBATENbHO COCTMHEHHBIX KOHIEHCATOPA,
KaTYIIK{ ¥ pE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMAZHUMHbIE 60IHbL

MexaHuuecKre BOJHBI, YCI0BHs pacnpoctpaHeHus. Ileproa. CKOpocTs pacipoOCTpaHEHHS U JTHHA
BoJHEL Ilonmepednsle U MpooabHbIe BOMHBL MHTephepenims u 1uhpaKiys MEXaHUIECKHUX BOJIH.

3Byk. CKOpOCTb 3ByKa. [ poMKOCTb 3ByKa. Bricora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL ~ YCJIOBHSA HM3JyYEHHS 3IEKTPOMArHUTHBIX — BOJH. B3anmuas
opuenTanus BektopoB E, B, V B snmexrpomarHuTHOW BoiHE. CBOHCTBA 3JICKTPOMATHHTHBIX BOJIH:
OTpakeHHe, TIpeTOMIIEHHE, Nomspu3anys, Juppakius, uaTepdeperus. CKOPOCTh 3IEKTPOMATHATHEIX
BOJIH.

[Ikana 31eKTPOMArHUTHBIX BOJIH. [IpuMeHeHHE 3IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpMHLHITE! PAJHOCBSI3H M TeJIEeBUACHUS. Paronokamus.

DNIeKTPOMArHATHOE 3arpi3HEHHE OKPYIKAKOMIEH CpeIbl.

TexHudeckHe YCTPOWCTBA M NPAaKTHYECKOE NPUMEHEHHE: MY3bIKaJbHBIE HHCTPYMCHTEI,
yIIBTPa3ByKOBas NMArHOCTHKA B TE€XHHKE M MEIWIMHE, pajap, PaJHONpPHEMHHK, TEJIECBU3OD, aHTCHHA,
tenedon, CBY-neus.

Lemoncmpayuu

OGpasoBaHHe U PACIIPOCTPAHEHHE MONEPEYHBIX H MPOJOIBbHBIX BOJIH.

Kone6momeecs TeN0 KaK HCTOYHMK 3BYKa.

Hab6monenue oTpakeHus: ¥ IPEIOMIICHUS MEXaHUIECKUX BOJIH.
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Hab6monenue naTephepeHInH U TPpaKii MEXaHHIECKUX BOJIH.

3BYKOBOMH pe30HaHC.

HaGroeHue CBSI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYI0H B YacTOTOH KOJIeOaHuid.

UccnenoBaHue CBOMCTB JJIEKTPOMArHUTHBIX BOJH: OTPaKEHWE, HPEJIOMIICHHE, NOJAsSpU3aliud,
nudpakus, UHTEpGHEpeHIU.

Tema 3. Onmuxka

['eoMeTpHyeckas oNnTHKa. [IpAMOJHMHEHOE PacIpOCTpaHeHHWE CBETa B OJHOPOAHON cpene. Jlyd
cBeTa. ToYeyHBI HCTOYHHK CBETA.

OTtpaxeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoenue H300paeHuH B IIIOCKOM 3epKaie.

I[Ipenominenne cBeta. 3aKOHBI NPETOMIIEHHS cBeTa. AOCOMIOTHBINM I10Ka3aresb MPEeIOMICHHS.
IMonuoe BHYTpeHHEe OTpaxkeHHUe. [IpeenbHbIi YToJl NOJIHOrO BHYTPEHHETO OTPaXKCHHUS.

Jucnepcus cBera. CiioxHbIN cocTaB Oenoro ceera. L[er.

CoGuparoliue U pacceuBarolye JIHH3bL. ToHKas HH3a. DOKYCHOE PaCCTOSHHE U ONTHYECKas CHla
TouKo# uH3BL. [TocTpoeHne H300paxeHui B COOMPAIOIMX U PaCCEHBAIOIIMX IHMH3aX. PopMyJia TOHKOH
JIMH3BL. Y BEJIMYEHHE, 1aBaeMO¢€ JINH30M.

[penenbl NPEMEHUMOCTH FE€OMETPUYECKOM OIITHKH.

BonuoBas onTtuka. MuTephepeHius cBeta. KorepeHTHble HMCTOUHHKH. YCIOBHS HaOIIOAEHHS
MaKCHMYMOB ¥ MHHHMYMOB B HHTep(hEpEeHIHOHHOH KapTHHE OT JBYX CHH(A3HBIX KOICpPEHTHBIX
HCTOYHUKOB.

Judpakuus ceera. JudpakuronHas pemeTKka. YcioBue HaOIIONEHHS TTIaBHBIX MaKCHMYMOB IIpH
HaJieHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PPAKLMOHHYIO PELIETKY .

Ilonsipu3anud cBeTa.

TexHuueckne ycTpolicTBa K INIPaKTHYeCKOe NpPHMEHEHHe: OuKM, Jyma, (oroannapar,
IPOEKIMOHHbI anmapar, MHKPOCKOI, TEJCCKOI, BOJIOKOHHAs ONTHKA, AM(paKIUMOHHAs PelIETKa,
TOJISIPOH .

Lemoncmpayuu

[IpsMonHHERHOE PacIpOCTPaHEH e, OTPAKEHHE U IpeoMiIeH e cBeTa. OnTHYECKHe IPHOOPHI.

[TonHOE BHyTpeHHee oTpaxkeHHe. MoJelb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKeHUH B JIMH3aX.

Mojenn MUKPOCKONIa, TEIECKONa.

Habmonenue nHTepdepeHIny CBeTa.

Ha6monerue nudpakuun ceera.

HabmoneHnue nucnepcuy CBETa.

[TonmyyeHue crieKTpa ¢ HOMOIIBIO IPU3MEL.

IMoydyeHHe CeKTpa ¢ OMOLIBIO AUPPAKIIMOHHOH PEIIETKH.

Ha6nronenue nonsipysaliiu cBera.

Yuenuueckuii sxcnepumenm, 1abopamoprsle pabomal

Vismepenue moxa3aTest IPeIOMIICHHS CTEKIIA.

HccnenoBanne cBOMCTB H300paKEHHH B JIMH3AX.

HabnroneHue nucnepcuu CBETa.

Pa3zaea 6. OcHoBbI cHENHAJIBHOH TEOPHH OTHOCHTEJIBHOCTH
[paHuubl OPUMEHMMOCTH —KJIACCHUeCKOM MeXxaHWkH. IlocTymarsl cCHenuanpHOH —TEOpuM
OTHOCHTEJIFHOCTH: WHBApUAHTHOCTh MOJIYJIS CKOPOCTH CBETa B BaKyyMe, IIPHHIUII OTHOCHTEJIBHOCTH
OHmTeitHa.
OTHOCHTEITBHOCTD OJJHOBPEMEHHOCTH. 3aMeUIEHHE BPEMEHH M COKPAIICHUE JUIMHBI.
DHEPrus U UMILYJIbC PEIATUBHCTCKOM YaCTHIIBL
CBS3b MacChl C SHEPrUeH U HMITYJIBCOM PESTHBACTCKOM YACTHIIBL. JHEPIHsl HOKOSL.

Pasnen 7. KBanroBas pusuka
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Tema 1. Dnemenmsl K6armoeoil ONMUKU

®oronsl. Gopmyia Ilnanka cBs3u dHepruu GOTOHA C €r0 YaCTOTOH. DHEPrHs K HMILYJIEC ¢doroHa.

OtkpeiTe 1 uccinenoBanne Gorosddexra. OmbITH A. T. Croneropa. 3akonsl doroaddexra.
VpapHenne Diinureitna ms potosddexra. «KpacHas rpannna» dororddexra.

Jasnenue cera. Onbithl [1. H. JleGenera.

XuMuyecKoe AeHCTBHE CBETA.

TexHuUeCKHE YCTPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: (OTOIIEMEHT, $OoTOATUHNK, COHEUHAS
Oartapest, CBETOIHO.

Ilemoncmpayuu
®o1o3ddEKT Ha yCTAaHOBKE C IIMHKOBOM IIACTHHOH.

WccnenoBanue 3akoHOB BHeNHero Gotosdexra.
CeeTonuog.

Conneunas 6arapes.
Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OnpiTel Pesepdopaa no paccesnuro o -uactuil. IlranerapHas Mozenb
atoma. [Toctynats! bopa. U3inyduenne u ToOromeHue pOTOHOB IIPH NEPEXO/E aToMa € OJXHOTO yPOBHA
SHEpruM Ha Apyroil. Buas! criektpoB. CleKTp ypOBHEH HEPriUH aToMa BOJOpOa.

BoJIHOBBIE CBOCTBA yacTuil. BonHb! e Bpoitisi. KopiyckyIsIpHO-BOJIHOBOM Ty ailu3M.

CHOHTAaHHOE ¥ BHIHYXJICHHOE H3JIyYCHHE.

TexHuyeckue yCTpoHCTBA W NPaKTHYecKoe MPUMEHEHME: CIEKTPasbHbIA aHam3 (CHEeKTpOCKOID),
na3ep, KBAHTOBBIH KOMIIBIOTED.

Llemoncmpayuu

Mopgens onsita Pesepdopna.

Ompepenenne JUIMHEI BOJIHBI Jla3epa.

Habmoaenne nTuHeH4aThIX CIIEKTPOB U3.TyYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, 1a60pamopHsie pabomol

Habmonenue JTMHEHUaToOro CIeKTpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTH], JOKa3bIBAIOIIKE CJIOXKHOCTH CTpOeHHs Axpa. OTKPBITHE pajHOAKTHBHOCTH.
Onsitel Pesepopaa 1o ONpeeIeHAI0 cOCTaBa PaJHOaKTHBHOro u3iy4deHus. CBOHCTBA anbda-, 6era-,
raMMa-H3JydeHus. BivsHue paginoaKTHBHOCTH Ha )KUBBIE OPraHU3MBL.

OTKpbITHE TIPOTOHA ¥ HelTpona. HykinonHas Mozens sapa [eiisentepra—iBanenKo. 3apsn sapa.
MaccoBoe uncio sapa. U30Tonsl.

Aunbda-pacniafi. DIeKTPOHHBIH M TO3MTPOHHBIA OeTa-pacman. laMma-u3TyuyeHne. 3aKOH
paaroaKTHBHOTO paciaja.

DHeprus cBA3M HyKJIOHOB B siipe. SlnepHslie ciibl. JlepekT Macce! Aapa.
SlnepHble peakuuy. JleneHne u CHHTES SEp.

Snepubiit peaxrop. TepmosaepHbli cunTe3. [IpoGieMBl M NEPCIEKTHBbL SJIEPHOH JHEPrETHKH.
DKOJIOrH4YEeCKHE ACIIEKTHI ACPHOM YHCPreTHKH.

DneMeHTapHble 9acTUIbl. OTKPBITHE [TO3UTPOHA.
Metopl HaOIFOJEHUS M PETUCTPALIMY 3JIEMEHTAPHBIX YaCTHIL.
dyHIaMEHTabHbIE B3aUMOAeHCTBHA. EMMHCTBO (U3HYeCKON KapTHHBI MUDA.

TexHUYeCKre YCTPONCTBA M NPAKTHYECKOe IPHMMEHEHHE: JI03UMETp, Kamepa BuibcoHa, SIICPHBIN
peaxTop, aToMHas 6omba.

Llemoncmpayuu

CyéTurK HOHM3UPYIOLIMX YaCTHUII.

Vuenuuecxuil skcnepumenm, 1abopamopnuie pabomul
UccrenoBaHKe TPEKOB YacTHIl (10 FOTOBBIM (poTorpadusm).

12



Pa3nes 8. DJieMEHTbI aCTPOHOMHH H aCTPOPHINKHA

Tansl pa3BUTHA aCTPOHOMHUH. [IpUKIanHOE U MEPOBO33PEHYECKOE 3HAUCHIE aCTPOHOMHUH.

Bu 3Bé3gH0r0 HeGa. Co3Be3ans, spKue 3BE3/IbI, IIAHETHI, UX BUIMMOE JIBHKCHHUC.

ConHeuHasi CUCTEMA.

Conune. ConHeunass akTHBHOCTh. MicTounuk oHepruu ConHna u 3BE3A. 3BE3NBI, UX OCHOBHBIC
XapaKkTepUCTUKH. JlparpaMma — «CHOEKTPIbHBIH ~ KJacC —  CBETHMOCTDLY. 3Bé3ab1  IVIABHOM
IOCTIEIOBATELHOCTH. 3aBHCHMOCTh «Macca — CBETHMOCTB» IS 3BE3/ [JIABHOM IMOCNIENOBATEIbHOCTH.
BuyTtpenHee crpoeHue 38831, COBPEMEHHBIE NPE/ICTABICHHUS O IPOUCXOX/ICHAU H SBOIIOIHHA Conxua u
3BE371. DTANbl XKU3HU 3BE3.

Mneunsiii Ilyts — Hama [anmaktuka. Ilonmoxenue u JBHXKEHHC Cosnnna B lamaktuxe. Tumbl
rajlakTuK. PaguoragakTHKX ¥ KBazapbl. YEpHBIE ABIPEI B sSApax rajlakTHK.

Bcenennas. Pacumpenne Beenennoit. 3akon Xa66ma. Pasberanne ranakrux. Teopus Bonpinoro
B3pbIBa. PEIIMKTOBOE U3JTyYCHHUE.

MacmrabHas cTpykrypa Beenennoii. MeraranakTuka.

Hepeménspie npobieMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

Ha6mio/ieHHs. HEBOOPYXEHHBIM TJIa30M C KCIONBb30BAaHMEM KOMIBIOTEPHBIX MPUIOKEHHH st
oTIpesiesIeHHsl TIONOXKEHHsT HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JATy: OCHOBHBIC CO3BE3IHA CeBepHOro
TIOJTyHIapHs U IPKHE 3BE3/BL

Ha6monenus B teneckon JIyHsl, adeT, Miednoro IIyTa.

Ooo0maromee NOBTOPEHHE

Ponb (U3MKH M ACTPOHOMHH B SKOHOMHYECKOH, TEXHOJIOTHYECKOH, COLHANBbHOH H ITUUECKOH
cpepax IeSTeNBHOCTH YeI0BEKa, POlb U MECTO (U3MKH M aCTPOHOMHH B COBpPEMEHHOM Hay4YHOM KapTHHE
MHpa, POTb GU3MUECKOH TeOPHH B HOPMUPOBAHMHU MPE/CTABICHHI O QU3MIECKON KapTHHE MApa, MECTO
du3snyeckoil KapTHHBI MHpa B OOIIEM psilly COBPEMEHHBIX €CTECTBEHHO-HAy9HBIX MPEJCTaBICHUH O
MpHPOJE.

MexknpeaMeTHbIC CBS3H

Msyuenme kypca ¢usuku Gasosoro ypoHs B 11 Kiacce OCYIIECTBIACTCS C y4ETOM
COLePIKATETBHBIX MEXIPEIMETHBIX CBSI3eH ¢ KypcaMHM MaTeMarTHKH, OMOIOTHH, XUMHH, reorpaduy U
TEXHOJIOTHH.

Medcnpeomemnvie nonamusl, CBI3aHHBIE C M3YUCHHEM METOZOB HAYYHOTO MO3HAHMSA: SBJICHMC,
HayuHblil (akt, rumoresa, ¢u3MYECKas BEIMYMHA, 3aKOH, TEOpHS, HaOJIOIEHHE, JKCIIEPUMEHT,
MOJIEJIMPOBAHUE, MOJIENb, H3MEPEHHE.

Mamemamuka: pelIcHAE CHCTEMBI ypABHEHUIl, TPHTOHOMETPHYECKHE GYHKIHMH: CHHYC, KOCHHYC,
TAHTEHC, KOTAHTEHC, OCHOBHOE TPUTIOHOMETPHYECKOE TOXKJECTBO, BEKTOPBI H HX IIPOCKLMH Ha OCH
KOODIHMHAT, CIIO)KEHHWE BEKTOPOB, IIPOM3BOJHBIE 3JIEMEHTAPHBIX (GYHKIWH, NpU3HAKK o00us1
TpeyrobHUKOB, ONpeIeTeH e IIOMaTH IIOCKUX Guryp u o6béMa Tell.

Buonozus: >NEeKTPHUCCKHE SBICHHS B JKUBOM IpHpOAe, KolebaTebHble ABIXKCHHS B JKHBOH
IPAPOJIE, ONITUYECKHE SBICHUS B JKUBOH MPUPO/IE, JCHCTBHE PalHaliMK HA XHUBbIC OPraHH3MBI.

Xumus: CTPOEHHME aTOMOB M MOJEKYJ, KPHCTAIMYECKast CTPYKTypa TBEPABIX TEJ, MCXaHHU3MBI
06pa3oBaHUs KPUCTAUINYECKOH PEIIETKH, CIICKTPATbHBIH aHATIH3.

T'eocpagpus: MarHWTHBIE TIOMIOCa 3eMJIH, 3aJIieKH MAarHUTHBIX DY, ¢$oTOCBEMKA 3EMHOM
HOBEPXHOCTH, NPE/ICKa3aHUE 3EMIIETPICCHHUH.

Texnonoeus: JHHUM DJJIEKTPONEpENay, TeHepaTop IEPEMEHHOrO TOKa, JIICKTPOJBHUIaTelNb,
HHAYKIMOHHAS Ieyb, pajap, paguoNpUEMHUK, TEJIEBH30p, AHTCHHA, teaedon, CBY-neus,
TIPOEKIMOHHBIH anmapar, BOJIOKOHHas ONTHKA, CONHEYHast baTapes.

IJJAHAPYEMBIE PE3YJIbTATHI OCBOEHMSI TIPOIr'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSI
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OcBoenue yueGHOro npenmera «®dusnka» Ha ypoBHE CpemHETo obmero obpasoBaHHs (0a3oBbIM
YPOBEHB) JIOJDKHO 00ECIEUHTh TOCTIXEHHE CIIEMYIOLIMX IMNIHOCTHBIX, METAIPEIMETHBIX M IIPEJMETHBIX
06pa3oBaTeNbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHEIE pe3yIbTaThl OCBOCHHS ydeOHOro npeaMera « Gu3uka» NOKHBI OTpaXaTh FOTOBHOCTD
M CIIOCOGHOCTH O0YYAIONIMXCS PYKOBOACTBOBAThCS CHOPMUPOBAHHOM BHYTPEHHEH MO3HUIUEH JTMIHOCTH,
CHCTEMOM LEHHOCTHBIX OpHEHTAllMi, IIO3UTHBHBIX BHYTPEHHHMX YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJHMIMOHHBIM [EHHOCTSAM pPOCCHiCKOro oOmIecTBa, pPAacIIMpEHHE >KU3HEHHOTO OIbITa M OIbITa
JeSTeIHOCTH B TIPOIIECCE PeaNu3aliiil OCHOBHBIX HAIlPaBIEHUH BOCIUTATEIBHOM JEATENIBHOCTH, B TOM
YHCJIC B YaCTHU:

1) rpa’kIaHCKOro BOCIIMTAHHS:

c(OPMHPOBAHHOCTh TPAXKJAHCKOH MO3MIMH OOYyYaromerocs Kak akTHBHOTO M OTBETCTBEHHOIO
YjIeHa POCCHICKOro o0IecTBa;

PUHSTHE TPAIUIHOHHBIX OOIIEYEIOBEYSCKHX IYMAHHCTHIECKUX U IEMOKPaTHYECKHX LICHHOCTEH;

FOTOBHOCTH BECTH COBMECTHYIO JIEATENBHOCTD B HHTEPECAX TPaXIaHCKOro OOUIECTBa, y4aCTBOBATh
B CaMOyIIpaBJIeHHU B 00pa30BaTEIbHON OpraHu3allii;

YMeHHe B3aUMOJIEHCTBOBATh ¢ COLMAIBHBIMH HHCTHTYTAMH B COOTBETCTBHHM C MX (QYHKIMAMH H
Ha3zHAUCHHEM;

TOTOBHOCTH K T'YMaHHTapHOH U BOJOHTEPCKOM JIEATCIBbHOCTH;

2) NATPHOTHYECKOI0 BOCIIHTAHHS:

c(OPMHUPOBAHHOCTb POCCHHCKON IPaXIaHCKOM MICHTHIHOCTH, IATPHOTH3MA,

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSM POCCHHCKHMX YYCHBIX B
o0nacTi PHU3NKH U TEXHUKHY;

3) IyXO0BHO-HPaBCTBEHHOI'0 BOCIIUTAHHS:

c)OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO NIOBEJICHHS;

CTIOCOOHOCTh OLEHMBATH CHTYAllMIO W TPHHMMAaTh OCO3HAHHBIE DPEUICHHS, OPUCHTHPYACh Ha
MOpalIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHHE yCTOHUMBOrO Oy Iy1IIETO;

4) 3CTEeTHYECKOr0 BOCIINTAHHS:

3CTETHUECKOE OTHOIINEHHE K MHpY, BKJIIOYas OICTETHKY HAy4YHOrO TBOPYECTBA, IPHCYIIETO
¢duznUecKoi HayKe;

5) TpynoBoro BocnuTaHus:

HHTEpEC K pasnuuHbiM chepaM NpodecCHOHANBHOH NEATENBHOCTH, B TOM 4YHCJIE CBA3aHHBIM C
(u3MKOi M TEXHHMKOH, yMEHHE COBEpIIATh OCO3HAHHBIN BBHIOOp OyIdylled NPO(YEeCCHH H peanu3oBbIBATE
COOCTBEHHBIE KU3HEHHBIE TUIAHEI,

FOTOBHOCTH M CHOCOGHOCTH K OOpAa3OBAHMIO W camoo0pa3oBaHMIO B 00nacTH (H3MKH Ha
IIPOTSDKEHUH BCEH JKU3HU,

6) 3K0JIOrH4ecKOro BOCIIMTAHMS:

c(OPMHEPOBAHHOCTE ~ JKOJIOTMYECKOH  KYNBTYpPHl, ~ OCO3HaHHMe  [JIOOAIBHOTO — XapaKTepa
9KOJIOTUIECKUX HpobiieMm;

IIAHHPOBAaHHE M OCYIIECTBIEHHE NCHCTBMA B OKpYXaloOIEH cpelie Ha OCHOBE 3HaHHs LeneH
YCTOMYHUBOTO Pa3BUTHsI YEJIOBEYECTBA,

pacIIMpEeHHe OIbITa AEATEIBHOCTH 3KOJIOTHYECKOU HanpaBneHHocm HAa OCHOBE HMEIOIIUXCS
3HaHUU 10 PU3HKE;

7) IEeHHOCTH HAYYHOI0 NO3HAHMA:

chOpPMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOLICTO COBPEMEHHOMY YPOBHIO Ppa3BUTHA
¢u3ndeckoii HayKH;

OCO3HAHHE LEHHOCTH HAYYHOH JEATENbHOCTH, TOTOBHOCTH B TPOIECCE H3ydeHUs (QU3NKH
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEA0BATENILCKYO IESITEIBHOCTD HHANBUIYAIPHO U B TPYIIIIE.
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METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/bHbIE YHHBepPcaabHbIe y4eOHbIC NeiicTBHSA
Ba3zoBble Joruyeckue AeficTBud:

CaMOCTOATENIEHO (GOPMYIIHPOBATH H aKTyalIM3HPOBaTh IPOOJIEMY, pacCMaTpUBATh €€ BCCCTOPOHHE;

OIIPEIEIAT LeH AEATENbHOCTH, 3a4aBaTh IapaMETPhl M KPUTEPHH HX JOCTIKCHHUS;

BBIABJIATH 3aKOHOMEPHOCTH M [IPOTHBOPEYHS B PACCMATPUBAEMBIX (PH3HUECKUX SBJICHUSX;

pa3pabarhiBaTh IUIAH pEIICHUS NpPOOJEMBI ¢ y4€TOM aHalM3a HMCIOLIMXCA MaTepHalbHBIX H
HeMaTepHaIbHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JIEITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIENISAM, OLCHUBATDH
PHMCKH MTOCJIEACTBUI 1S TeTbHOCTH;

KOOpJAHHHMPOBATH M  BHIIOJHATH pab0Ty B  YCIOBHSX peajibHOrO, BHPTY&JIBHOIO H
KOMOHMHHPOBAaHHOT'O B3aUMOICHCTBUS;

Pa3BHBATh KPeaTHBHOE MBILIJICHHE NP PEIICHUHU XH3HEHHBIX IPOOTIEM.

ba3zoBble uccaeqoBaTeIbCKHE NeHCTBHA:

BIIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KITIOYEBHIMH NOHITHAMH H METOJaMH (GM3MIECKOH HAYKH;

BIIAJIETh HABBIKAMH Y4€OHO-KCCIIEN0BATENBCKOW U TIPOSKTHOM AESATEIBHOCTH B 0071acTH (H3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSTEILHOMY TOMCKY METOJOB peIleHHs 3a1ad (Qu3udecxoro
COJIEp)KaHUsl, IPUMEHEHHUIO Pa3IMYHbIX METOJAOB II03HAHHS,

BIAJETh BHJAMH JEATENbHOCTH II0 TMOJYYEHHIO HOBOTO 3HAHMs, €ro HHTEPIPETALHH,
Ipeo0pa3oBaHUI0 M NPHUMEHEHHIO B PA3lM4YHBIX Y4YeOHBIX CHTyalUsX, B TOM YHCIE TPH CO3IaHUU
y4eOHBIX HPOEKTOB B 00JIaCTH (PHU3UKH;

BBIIBJIATH TPUYHHHO-CJICACTBEHHBIE CBSI3M M aKTyalM3MpOBaTh 3ajady, BBIIBHUIATh THIOTE3y €€
pellleHnsl, HaXOJUTh apryMEHTHI IJIS J0Kas3aTelbCTBA CBOMX YTBEDXKICHMH, 3aJaBaTh NapamMeTpsl U
KPUTEPUHU PELLECHUS;

AHAJIM3MPOBATh IOJyYCHHBIE B XOJE PEIICHMS 3aJadd Pe3yNbTaThl, KPUTHUYCCKH OILEHHUBATH HX
JOCTOBEPHOCTH, IPOrHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHSAX;

CTaBHUThH M (POPMYJIHPOBATH COOCTBEHHBIE 3a1a4i B 00pa30BaTE/IbHOM NEATENLHOCTH, B TOM YHCIIE
[IPY U3y4YeHUH (PU3HKH;

J1aBaTh OIIEHKY HOBBIM CHTYallUsIM, OLICHHBATh IPUOOPETEHHBIH OIIBIT;

YMETD IIEPEHOCUTH 3HAHUA 1O QHU3UKE B IPAKTHIECKYIO 001aCTh )KU3HEAEATEIbHOCTH;

yYMETh HHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTeH;

BBIIBUTaTh HOBBIE HJIEH, IpeJiaraTh OPUTHHAIBHBIE TOAXOABI M PEIICHHUS,

CTaBUTH IPOOJIEMBI U 314U, IOy CKaIONINe aTbTePHATUBHBIEC PELICHHS.

Pabora ¢ undopmanmueii:

BIAJETh HABBIKAMH IOJyYeHUS HHPOpMAUMH (U3NYECKOTO COACPIKAHUS M3 UCTOYHHKOB PA3HBIX
THIIOB, CaMOCTOSATEIBHO OCYIIECTBIATh IIOUCK, AaHalW3, CHCTEMATH3AlMI0O M HMHTEPIPETAIHIO
HH(GOpMAIMY Pa3IMIHBIX BAAOB U (OPM IIPEACTaBICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HHGOpMAIHH;

HCIIONIF30BAaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHMKALMOHHBIX TEXHOJOIHH B PpEIICHHH
KOTHHTHMBHBIX, KOMMYHHMKATHBHEIX M OpPraHM3allHOHHBIX 3amad C coOmoJeHHeM TpeboBaHHMi
SPrOHOMHKH, TEXHHKH OE30IIaCHOCTH, TMIMEHBI, PECypcocOEpeXeH s, MPABOBBIX H ITHYECKHX HODM,
HOpM HH(OpMaMOHHOH 0€30I1aCHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEpPXaHHS B pa3IHYHBIX popmarax ¢ y4éTOM Ha3HAYCHHS
uHGOPMAIIMH U LENeBOi ay IMTOPHUH, BEIOHpas ONTUMAIIbHYIO GOpMY NPEICTABICHUSA B BU3Y ATH3aALIH.

KomMMmyHHuKaTHBHBIE YHHBepCaIbHbIe yueOHbIe AeiicTBHSA:
OCYHIECTRIIATH OOIIEHUE HA ypokax (PU3HKU B BO BHE-YPOUYHOH NEATENLHOCTH,
PACHO3HABATh MPEANOCHUIKH KOHGIMKTHBIX CHTYallli B cMAr4aTh KOHQIMKTHI,
Pa3BEPHYTO M JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHMS C HCIOJIb30BAHMEM A3BIKOBBIX CPE/ICTB;
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IOHHMATh | UCIIONB30BaTh IPEHMYLIECTBA KOMAHIHOM ¥ MHANBHIYalbHOH paboTsL;

BHIOMpAaTh TEMATHKy M METOABl COBMECTHBIX JIEHCTBUMH C y4€TOM OOIMX MHTEPECOB H
BO3MOXHOCTEH KaX/I0TO 4eHa KOJIIEKTHBA,

IIPHHAMATH 11€JIM COBMECTHOM [€STEIbHOCTH, OPraHM30BbIBATH ¥ KOOPAUHHPOBATH JEHCTBHA 11O €8
JOCTHIKEHHIO: COCTaBIATh IUIaH JAEHCTBHM, paclpeneNsarTb pOMM C Y4ETOM MHEHHH Y4acTHHKOB,
06CyXIaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATH KAaueCTBO CBOEr0 BKJIANa M KAXKIOIO YYacTHHKAa KOMaHIbI B OOIMA pe3ynbTar IO
pa3pabOTaHHBEIM KPHTEPHSIM;

lpennaraTb HOBBIE IIPOEKTHI, OLECHHBATh HIEHM C TO3MUAH HOBH3HBI, OPHIHHAILHOCTH,
HPaKTHYECKON 3HAaUUMOCTH;

OCYIIECTBJIATh MO3MTUBHOE CTPATETHYECKOE IMOBEJCHHE B DA3IMYHBIX CUTYalMsAX, MPOABIATH
TBOPYECTBO H BOOOpa)keHHE, OBITH MHMIMATHBHBIM.

PeryasiTHBHBbIE YHUBEPCAIbHbIEC Y4eOHbIE 1€HCTBUS
Camoopranmnsanms:

CaMOCTOSTEIFHO OCYIIECTBIISTH IO3HABATENBHYIO JEATEIBHOCTD B 0071aCTH (QU3HUKH U aCTPOHOMUH,
BBISBJISITH NIPOOJIEMBL, CTABUTH ¥ (POPMYIMPOBATh COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIHO COCTABJIATE ILIaH PEelIeHHs Pacu€THHIX M KaYECTBEHHBIX 3a/1a4, I/1aH BLITOJHECHHSA
IIPAaKTHYECKOM paGoTHI ¢ yUETOM MMEIOLIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH H PEANIOYTEHHUH;

JIaBaTh OIICHKY HOBBIM CHTYyaLlHsIM;

PaCUIMPATH PAMKH y4eOHOTO IPeIMETa Ha OCHOBE JIMYHBIX IIPEAIOYTCHUM];

JIeIaTh OCO3HAHHBIH BHIOOD, apIyMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PELICHHUE,

OLIEHHUBATh NPHOOPETEHHBIN OIIBIT,

CII0COGCTBOBATH (POPMHPOBAHMIO ¥ [POSBICHHIO SPyIMIMH B 00nactd GU3HMKH, MOCTOSHHO
HOBBIINATE CBOM 00pa30oBaTeIbHbIN M KyJIBTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJILHbIN HHTEJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYallUsiM, BHOCHTb KOPPEKTHBBI B [JESTEIbHOCTh, OIICHUBATDH
COOTBETCTBHE PE3yIbTATOB LIETAM;

BIaJeTh HABHIKAMH IO3HABATENHHON peIEKCHHM Kak OCO3HAHMS COBEPIIAEMBIX ACHCTBHH H
MBICJIMTENBHEIX IPOIECCOB, HX Pe3YJIbTaTOB U OCHOBAHMH;

HCIIOJIb30BaTh IPHEMBI pedIIEKCHH TS OLICHKH CHTYalldH, BBIOOpA BEPHOTO PEIICHHS,

YMETE OLIEHUBATH PUCKH K CBOEBPEMEHHO IPHHAMATH PELICHUS 110 UX CHIKEHHIO;

NPUHUMATH MOTHBbI M apTYMEHTHI JIPYTHX IIPH aHATM3€ PE3yJIbTATOB AEATEIbHOCTH;

IOpUHUMATH ce0s, TOHUMAasi CBOM HEIOCTATKH M JIOCTOHHCTBA;

NpYHAMATH MOTHBBI H apTYMEHTHI APYTHX IIPU aHAIM3E Pe3YJIbTAaTOB JEATEIbHOCTH;

NPU3HABATH CBOE MPABO U IPABO APYTHX HA OIUOKH.

B mpoiecce JOCTHKEHUS IMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS POrpaMMBl [0 GU3HKE IS YPOBHS
cpemHero obmero o0pa3oBaHHs y OOYYAIOIIMXCS COBEPHICHCTBYETCS OMOLHMOHAIBHBIA HHTEUIEKT,
npeanoararomui copMupoBaHHOCTh:

CaMOCO3HAHHUS, BKITIOYAIOIIETO CIIOCOOHOCTh MMOHHMATh CBOE 3MOLIMOHATIBHOC COCTOSHUE, BUACTH
HAIPaBJICHHS PA3BUTHA COOCTBEHHOM SMOLMOHAIBHON cepsl, OBHITh YBEPEHHBIM B cele;

CAMOPETYIHPOBAHHS, BKTIOYAOIIET0 CAMOKOHTPOIIb, YMEHHE PUHAMATb OTBETCTBEHHOCTB 32 CBOE
TIOBe/IEHHE, CIIOCOGHOCTD aIAlITHPOBATHCS K SMOMOHATLHBIM H3MEHEHHSM H IPOSIBIIATH THOKOCTD, OBITh
OTKPBITHIM HOBOMY

BHYTPEHHEH MOTHBALIMH, BKJIIOYAIOMIEH CTPEMIICHUE K JOCTHXCHHIO LU M YCIeXy, ONTHMU3M,
MHHUIMATHBHOCTh, YMEHHE JeHCTBOBATH HCXOs M3 CBOUX BO3MOXKHOCTEH;

IMIATUH, BKIIOYAIOMEH CIIOCOOHOCTh MOHUMATh SMOLMOHAIBHOE COCTOSHHE JIPYTHUX, YUHTHIBATH
€ro IpH OCYILIECTBICHUHU OOLIEHHUS], CTIOCOOHOCTH K COYIYBCTBHIO U CONEPEKHUBAHMUIO;

COIMATBHBIX HABBIKOB, BKJIIOYAIOIIHX CIIOCOOHOCTH BBHICTPAUBATh OTHOILICHHUS C JPYTHMH JIFObMH,
3a60THTECA, IPOSBIIATH HHTEPEC M pa3peliaTh KOHQIMKTHL.

16



IMPEAMETHBIE PE3YJIbTATDBI

K xonny o6ydenus B 10 kjacce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(OpMHPOBAHHOCTD y 00Yy4arOIIHUXCs YMEHHUHM!

JIEMOHCTPHPOBATh Ha IpUMEpax pojb U MecTO (PU3MKU B GOPMUPOBAHUH COBPEMEHHON Hay4HOR
KapTHHBI MHPA, B Pa3BUTHU COBPEMECHHON TEXHHUKM M TEXHOJIOTHH, B MPAKTHYECKOH IEATENBHOCTH
JFOJICH;

YUATHIBATh TPAHMIBI NPHMEHEHHs M3YYEHHBIX (HU3WYECKUX MojeNeil: MaTepuajipbHasd TOYKa,
HHEpITHATbHAS CUCTeMa OTCU&Ta, abCONMIOTHO TBEPAOE TENO, MACAIBHBIH Ia3, MOJEIM CTPOEHHUS Ia3os,
MKMIKOCTEM M TBEPIBIX TeJI, TOUSUHBIH dJICKTPHYECKUI 3aps]] IPY peIleHUH QU3HYECKUX 3a/aY;

pacmo3HaBaTh (U3UUECKUE SBJICHUS (IPOLECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXAHMKH,
MOJIEKYJIIPHO-KMHETHYECKOH TEOpUM CTPOCHMsI BELIECTBA M JJIEKTPOJMHAMUKH: PaBHOMEPHOE H
PaBHOYCKOpPEHHOE MpPSMOJHMHEHHOE ABUXKEHHE, CBOOOJHOE NAJCHME Tell, ABHXCHHE IO OKPYXHOCTH,
HHEPIUsA, B3auMoneicTBre Tel, Tuddy3usi, OpOYHOBCKOE IBH)KEHHE, CTPOCHHME XHUIAKOCTEH M TBEPIBIX
TEJ, W3MEHEHHEe 00BEMa TEN NpU HArpeBaHWH (OXJIAXJEHHH), TEIJIOBOE PAaBHOBECHE, HCIAPEHHE,
KOHJICHCAIHs, IIJIABJICHHUE, KPUCTAJUIM3AIMS, KATICHUE, BIAXHOCTL BO3/yXa, IIOBHIIIEHHE JAaBJICHUSA rasa
IpPH €r0 HAarpeBaHUU B 3aKPHITOM COCYJIE, CBSA3b MEXIy IapaMeTpaMU COCTOSHHSA ra3a B H30IIpoleccax,
3JIEKTpH3aLUs TeJl, B3aUMOICHCTBHE 3apsi/iOB;

OIMCHIBATE MEXAaHHYECKOE JIBM)KCHWE, UCIONIb3ys (GU3UYeCKHEe BEJIMYHHBL KOODAMHATA, IIyTh,
IepeMeleHe, CKOpPOCTh, YCKOpEHHEe, Macca Tejla, CHJIa, MMIIYJIbC Tejla, KHHETHYeCKas OSHEprus,
MTOTCHIIHATIbHAS SHEPrUs, MeXaHuyeckas pabora, MExaHHUYECKasi MOIIHOCTD; IIPH ONMCAHHMU NPABHUILHO
TPAKTOBaTh (PU3MUECKHI CMBICI HCIIOJIB3YEMBIX BEJIWYMH, UX OOO3HAuYeHHs M €IMHHIBI, HAXOAUTh
(OpMYJIBI, CBS3BIBAIONIHE JAHHYIO (PU3HUECKYIO BEITUYHHY C JPYTHMH BEIMUYMHAMM,

OIIKMCHIBATh H3y4YEHHBbIC TEIJIOBBIE CBOWCTBA TE€J M TEIUIOBHIE SBJICHUS, HCHOJb3Ys (PU3HYECKHE
BEITMYMHBI: JaBJIEHUE Ta3a, TeMiepaTypa, CpelHss KUHETHYECKas 3HEPIrus XaoTHYECKOIo JABHIKCHMS
MOJIEKYJI, CPETHEKBapaTHYHAs CKOPOCTh MOJIEKYJI, KOJHYECTBO TEIUIOTHI, BHYTPEHHSS SHEPrus, pabora
rasa, K03QGpUIUEHT MMOJEe3HOro JSHCTBUS TEIIOBOTO JBUTATellsl; IIPH ONMCAHHH NPABUJIBHO TPAaKTOBATh
(U3UYECKHIi CMBICT HCIOJb3YEMbIX BEJUYHH, MX OOO3HAUCHHS U ENUHHUIBI, HAaXOAUTb (OPMYJIB,
CBSI3BIBAIONINE JaHHYIO QHU3HUYECKYIO BEIMYHHY C JPYTUMH BeJTHYMHAM;

OMMCHIBATh HW3YYCHHBIE DJIIEKTPHYECKHE CBOWCTBAa BEHIECTBA U JJIEKTPHYECKHE SBJICHHS
(mporecchl), HCHONB3YS (GU3MYECKHE BETUYMHBL OJJICKTPHUYECKUH 3apsll, JJIEKTPHYECKOE IIOJIE,
HANpPsDKEHHOCTD IOJISI, MOTEHIUAJ, Pa3HOCTh MOTEHIMAJIOB; IIPH ONMCAHWM IPAaBHIBHO TPaKTOBATh
(GHU3UYECKHH CMBICT HCMOIB3YEMBIX BEIHYHH, MX O0O3HA4YeHMs W CAWHMIBI, YKa3bIBaTh (GopMyIIbl,
CBS3BIBAIOIINE JAHHYIO HU3MUECKYIO BEJIUUHUHY C IPYTUMH BEITHYUHAMH;

AQHAJTU3UPOBATh (PU3MYECKHE MPOIECCHl U SIBJICHUS, UCHONB3Ys (PU3NYECKHE 3aKOHBI U IIPHHIHIIBL:
3aK0oH BceMupHoro Tarotenus, I, I u Il 3akonsl HeioTOHA, 3aKOH COXpaHEHHS MEXAHHYECKOM SHEPIHUH,
3aKOH COXpaHEHMSI UMILYJIbCa, MPHHIMII CYTNEPIO3HIMN CHJI, IIPHHIMUI DPAaBHONPABHS HHEPUHUAIBHBIX
CHUCTEM OTCUETa, MOJIEKYJISPHO-KMHETHYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, a30BBIE 3aKOHBI, CBA3b
cpeaHel KMHETHYECKON 3HEPrUH TEIUIOBOTO JIBUXKEHHUS MOJIEKYJ ¢ abCOIIOTHONH TeMIEpaTypoH, NEPBLIX
3aKOH TEPMOJUHAMHKH, 3aKOH COXpaHEHHS JJIEKTPHUECKOro 3apsaa, 3akoH KyioHa, pu 3TOM pa3inyarhb
CITOBECHYIO (OPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BhIpaXKEHHE H YCJIOBHS (TpaHHUIBI, 00J1acTH)
IIPUMEHUMOCTH;

OOBSICHATP OCHOBHBIC TIPHHIMIBI JEHCTBHS MalINH, TPUOOPOB M TEXHHYECKHX YCTPOMCTB,
pa3nuyath yCJIOBHS UX 6€30I1aCHOTO UCNOIb30BaHMs B IOBCEHEBHOM KH3HU;

BBIIIOJIHATH OKCIIEPUMEHTHl IO HCCIENOBAHHIO (HU3UYECKUX SBICHHH M  IIPOLECCOB C
HCIIONIB30BAHUEM MPSAMBIX W KOCBEHHBIX M3MEPEHHUH, NMpH 3ToM (opMyaMpoBaTh npobiieMmy/3afady U
THIIOTE3Y Y4eOHOTO SKCIEPUMEHTA, COOMPATh YCTAHOBKY M3 IPEUIOKEHHOTO 000py10BaHuUs, IPOBOJAUTH
OMBIT U GOPMYIHPOBATH BHIBOJIBI;
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OCYILIECTBIATh IPSMBIE ¥ KOCBEHHbIE M3MEpeHHsS (U3MYECKHX BENMYMH, IPH 3TOM BHIOMpPATH
ONTHMAJILHBEIA CIHOCOO HM3MEPEHHMS M HCIIOJIB30BaTh M3BECTHBIE METOIBI OLEHKHM IIOTPEIIHOCTEH
HU3MEPEHHUH;

HCCIIEIOBATh 3aBUCHMOCTH MeEXIy (GH3WYECKHMHU BEIWYMHAMU C HCHOJNB30BAHHEM IIPSMBIX
U3MEPEHHH, IPH 3TOM KOHCTPYHUPOBAaTh YCTAHOBKY, (QUKCHPOBATH PE3yNIbTAThI IOy YEHHOH 3aBHCHMOCTH
¢Gu3HUYECKHX BEITUYMH B BUJIE TaOIUI] U rpadHKOB, J€IaTh BBIBOBI 110 PE3YJIbTATaM HUCCIIEIOBAHUS;

cobmmoaTh npaBuia Ge30MaCHOrO TpyJa IPH NPOBEICHUHM HCCIENOBaHMHM B pamKaX y4eOHOro
SKCTIEPUMEHTA, Y4eOHO-HCCIIEAOBATENLCKOM M INIPOEKTHOM  JIEATENBHOCTH € HCIOJIb30BAaHHEM
U3MEPHUTEIBHBIX YCTPOMCTB U 1a00paTOpHOro 000pyIOBAHHUS;

pelaTh pacuéTHHIE 3aJa4yd C SBHO 3aJaHHOM (H3MYeCKOM MOAENBIO, MCIONb3ys (u3HYecKue
3aKOHBI M NPUHIMMIIGI, HA OCHOBE aHATH3a YCIOBHS 3aa4yd BBIOMpATh QU3MYECKYIO MOJENb, BBIIEIATH
(du3MYecKHe BeIHYMHBI U (HOPMYIIBI, HEOOXOAUMBIE AN €€ PEIleHHMs, IPOBOJUTEL PacUYEThl U OLICHUBATD
PEANLHOCTH MOJIYYEHHOTO 3HaYeHUs (PU3HIECKOH BEINYHHEI,

pelars KayecTBeHHbIE 3aJayd: BBICTPAMBATh JIOTMYECKH HENPOTHBOPEYMBYHO  IIEHOYKY
PacCyKIEHHI ¢ OIOPOH Ha M3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U QH3HYECKHE ABIECHHUS;

HCIIOJIB30BATh IIPH pENIEHMH YYeOHBIX 3a1a4 COBPEMEHHbIE HH()OPMAIHMOHHBIE TEXHOJIOIHH UL
HOKMCKA, CTPYKTYypPHUPOBAaHHs, HHTEPIpPETAllMd M NPEACTABICHHS YYeOHOH M HAay4HO-MOIYJISPHOM
AHGOPMALMK, MOJTYyYEHHOU M3 Pa3IHYHBIX MCTOYHHKOB, KPHUTHYECKH aHAIM3UPOBATH MOJIy4YaeMyro
HHGOPMAIIHIO;

NPHMBOJMTL NPHMEPH! BKJIaJa POCCHICKHX W 3apyOeXHBIX Y4YEHBIX-QH3MKOB B Pa3BUTHE HAyKH,
00BICHEHHE MPOIIECCOB OKPYIKAIOINET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOIHI;

HCIIONB30BaTh TEOPETHUECKUE 3HAHHA MO (H3MKe B IIOBCEJHEBHOH >XKU3HH A 00eCredeHus
0€30MIaCHOCTH IpH¥ OOpallleHHH ¢ NpUOOpaMH M TEXHHYECKHMM YCTPOWCTBAaMHM, Ui COXPaHEHUS
3JI0pPOBbsl M COOJIIOJICHUS] HOPM 3KOJIOTHYECKOro MOBEICHHS B OKPYXKaloIeH cpefie;

paboTaTh B IPYIIIE C BHIIOJHEHHEM PA3IMYHBIX COIHATBHBIX POJIEH, IIAHMPOBATh pabOTy IPYMIIbI,
palMOHAJIBHO pacipenesaTh o0S3aHHOCTH U IIAaHUPOBATh JEATEIBHOCTh B HECTAHAAPTHBIX CHTYalHsX,
aJIeKBaTHO OIICHMBATH BKJIaJ KaXIOr0 U3 yYaCTHUKOB IPYIIIHI B pelIEHUE PacCMaTPHBAaEMOM IPOOIEMBIL.

K xouuy o6ydenus B 11 kiiacce npeMeTHBIE pe3yIbTaThl Ha 6a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(OPMUPOBAHHOCTH y 00yUarOIUXCs YMEHUIA:

JIE€MOHCTPHUPOBATh Ha MPUMEPAX POJIb B MECTO (HU3UKH B (POPMHUPOBAHHH COBPEMEHHOM Hay4YHOU
KapTUHBI MHpa, B Pa3BUTHH COBPEMEHHON TEXHMKH M TEXHOJOTHH, B NPAKTHMYECKOH NEATEIHHOCTH
JOZieH, IEJIOCTHOCTD W €IMHCTBO (PU3UYECKOI KapTHHBI MHPa;

YUYHUTHIBATh TPAHHUIIbI IPUMEHEHUS HU3YUCHHBIX QU3HYECKUX MOJENEH: TOUEHUHBIH 3JIEKTPHYCCKHUM
3apgi, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, sAEpHas MOJENb aToMa, HYKIIOHHas MOJEIb aTOMHOIO
siApa TPy PEUICHHN GU3NYECKUX 3a]ad;

pacmo3HaBaTh (pu3HuYecKHe sBIEHHS (Tpolecchl)) M OOBACHATL MX HA OCHOBE 3aKOHOB
JJIEKTPOJAMHAMHMKM HM KBaHTOBOM GM3UKM: 3JIEKTpHYECKas INPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE AEHCTBHS TOKAa, B3aWUMOACHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHas HHIYKIIHS,
JICMCTBME MAarHUTHOTO IOJII Ha IPOBOJAHUK C TOKOM H JBHXKYLIMWCS 3apsl, 3J€KTPOMarHUTHBIC
KoNeOaHWss W  BOJIHBL, TPSIMOJMHEHHOE paclpoCTpaHECHHE CBETa, OTPAXKEHHE, IMPEIOMIICHHE,
HHTephepeHIys, TU(PAKIKs W IOJApU3aUMs CBeTa, AMCIEPCHs cBeTa, (OTOdNIEKTpUUYECKHH >PheKT
(boroaddekrt), cBeTOBOE JaBICHHE, BO3HHKHOBEHHE JMHEMYAaTOro CIIEKTpa aroMa BOJOpOJa,
€CTeCTBEHHAs U HCKYCCTBEHHAs PaJHOaKTUBHOCTb;

ONMCHIBATh M3YYEHHBIE CBOMCTBa BemecTBa (QJIEKTPMYECKHE, MAaTHHTHBIE, OITHYECKHUE,
3JIEKTPHYECKYIO [TPOBOJMMOCTE Pa3THYHBIX CPell) U JIEKTPOMArHUTHBIE ABJICHHS (IPOLECCHL), HCIONB3Y S
du3HYECKHe BETUYUHBL: JEKTPUUECKUH 3aps], CHiIa TOKa, JJIEKTPUYECKOE HANPSIKEHUE, JIEKTPUICCKOE
COIIPOTHBJICHHE, PA3HOCTH MOTEHIIMATIOB, JJEKTPOBIKYIAd CHIa, paboTa TOKa, HHAYKIHS MarHUTHOTO
o, cuiia AMiepa, cuia JlopeHiia, HHIyKTUBHOCTb KaTyIIKH, SHEPIHsl SJIEKTPHYCCKOrO ¥ MarHUTHOTO
nosieii, mepuoa W dYacrtota KoyieGaHHii B KojeOaTeNbHOM KOHTYDE, 3apsji H CHJIa TOKa B Ipolecce
rapMOHHYECKHX JJIEKTPOMArHUTHBIX KojeOaHui, POKycHOE pacCTOSHME ¥ ONTHYECKAs CHJIa JIMH3BI, IPH
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ONHCAaHUH MPABHJIBHO TPAKTOBATh (PU3UYECKHUA CMBIC]I HCIONB3YEMBIX BEJIHYMH, UX O00O3HA4YCHHS H
CIMHUIBL, YKa3blBaThb (OPMYJIBL, CBS3BIBAIOINNE JAHHYIO (H3UYECKYIO0 BEIHYHHY C JpPyTHMH
BEITMYNHAMU;

ONUCBHIBATh W3YyYEHHBIC KBAHTOBBIC SIBJICHUS U IIPONECCHI, UCHOJIB3YsT (PU3HYECKHE BEIUYMHBI:
CKOPOCTb JJIEKTPOMArHHTHBIX BOJIH, IJTHHA BOJHBI M YacTOTa CBETA, JHEPTHUS U UMIYJIbC GOTOHA, IEPUOLT
IoJIypacriaja, 3HEprus CBA3H aTOMHBIX AP, IPU ONMCAHUH MPABHILHO TPAKTOBATH (PU3HUYECKHI CMBICI
HCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUCHUS M €IWHUIIBI, yKa3blBaTh (POPMYJIBI, CBSI3BIBAIOIINE NAHHYIO
(HU3NYECKYIO BEJIMUMHY C APYTHMH BETHYHMHAMH, BBIYHACIIATEH 3HAUCHUE (PU3NUECKOI BETMYHHBI;

AHAIM3MPOBATh (PU3MUECKUE MPOIECCH M ABICHUSA, HCIONB3YS (PU3HYECKHE 3aKOHBI U TPUHIIMIIBL:
3akoH OMa, 3aKOHBI MOCTIEIOBATENBHOTO H MAPAUICTBHOTO COSIMHEHHS ITPOBOJIHUKOB, 3aKOH JIKOyIs—
JleHna, 3aKOH 3JIEKTPOMAarHUTHOM HHIYKIIHH, 3aKOH IPSIMOJIHUHEHHOTO PacHpOCTPAaHEHHUs CBETA, 3aKOHEI
OTpPaXKeHHSI CBETa, 3aKOHBI IpPEJIOMJICHHS CBETa, ypaBHEHHe OiHINTedHa s ¢orodddexra, 3akoH
COXpaHCHHSI SHEPrHH, 3aKOH COXPAHCHHUS MMITYJIbCa, 3aKOH COXPAaHEHMs! 3JIEKTPHUECKOrO 3apsia, 3aKOH
COXpaHEHHs] MacCOBOr0 YHCIIA, TOCTYJaThl bopa, 3aKOH paJliOaKTHBHOTO pacriaja, IIPH 3TOM pa3indarhb
CITIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BHIPAXXEHHE W YCJIOBHS (TpaHMLBI, 001acTH)
MIPUMEHUMOCTH;

OTIpEeNICNIATh HANpPaBJICHHUE BEKTOpAa WHAYKIMM MAarHUTHOTO IIOJISI IIPOBOJHUKA C TOKOM, CHIIBI
Awmnepa u cunel JIopeHiia;

CTPOMTH M OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE INIOCKUM 3€PKaJIOM, TOHKOH JIMH30H;

BBIMOJIHATh OKCIEPHUMEHTHI 110 HCCICAOBAHMIO (U3WYECKUX SBJICHHH M IIPOIECCOB C
HCIIOJIb30BAHUEM MMPSMBIX U KOCBEHHBIX HM3MEpEHH: MpH 3TOM (opMyHpoBaTh mpobiemy/3agady H
THIIOTE3Y Y4eOHOrO 3KCIIEpPHMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOT0 000pyA0BaHHUs, IPOBOIUTD
OIBIT ¥ (POPMYTUPOBATH BHIBOIBI;

OCYIIECTBIIATH NPSAMbIE U KOCBEHHbIE HM3MEPEHHsS (U3NYECKHUX BEJIUYMH, IIPU 3TOM BEIOHpAThH
ONTUMAJIBHBIA CIOCO0 HM3MEPEHWss W HCIIOIB30BaTh HM3BECTHBIE METOABI OIEHKH IOIPEeLIHOCTEH
HU3MEpEHUH;

HCCIICIOBATh 3aBUCHMOCTH (H3UYECKUX BEJIMUMH C UCIIOIH30BAHHEM IPSIMBIX HW3MEPECHHHU: IPH
3TOM KOHCTPYHpPOBaTh YCTAaHOBKY, (PMKCHpPOBATH pE3yJIbTAaThl IOJYYEHHOH 3aBUCHMOCTH (PU3HMUYECKHX
BEJIMYMH B BHJIE TAaOIUI ¥ rpadUKOB, JeaTh BBIBOBI 110 PE3yJIbTaTaM HCCIIEAOBAHNUS;

cobmonars npaBuia 0e30MACHOTO TpyJa IPH IPOBEINCHHH HCCICNOBAaHMHA B paMKax y4eOHOro
IKCIIEPUMEHTA, Y4eOHO-HCCIIEOBATEILCKOH M MPOEKTHOM JEATETHHOCTH C  HCIIOJIb30BAaHUEM
H3MEPHUTENBHBIX YCTPOUCTB U JabopaTopHOro o60pyI0BaHUS;

peliaTh pacuyéTHblE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOil MOMENBIO, MCHONB3Ys (GH3HMYECKUE
3aKOHBI M HPUHIMIBI, Ha OCHOBE aHAIM3a YCJIOBHS 33/1a4d BBIOMPATh (PU3UYECKYIO MOJENb, BBIICIATH
(bu3HYecKre BEJIHYHHEI ¥ GOPMYIBI, HEOOXOIMMBIC JUIs €€ pelleHHs, TIPOBOUTE pacuéThl U OLICHUBATh
PEaTbHOCTD MOJTyYSHHOTO 3HAYeHHs (PHM3MYECKO# BETMUHUHEL,

pelnarth KaueCTBEHHBIE 3aJayd: BBHICTPAMBaTh JIOTHYECKH HENPOTHBOPEUMBYIO  LIEMNOYKY
pacCyXIeHHit C OMOPOii Ha H3yUYCHHBIE 3aKOHBL, 3aKOHOMEPHOCTH U (PU3HYECKUE SBICHHS;

HCIIOJIB30BaTh NPU PEIICHUH Y4YeOHBIX 33/1a4 COBPEMEHHbIE WH(GOPMAIMOHHBIE TEXHOIOTHH AJISA
MMOMCKA, CTPYKTYpPUPOBaHHS, HHTEpHpETAllMH M TMPEICTaBICHUS Y4eOHOH M HaydHO-IIONYJLIPHON
dHpOpMaAlIMH, MOIYYSHHON H3 pa3IMYHBIX HMCTOYHHKOB, KPHUTHYECKH aHAJM3UPOBaTh MHOIY4YacMyOo
uHpopmaIuio;

OOBSICHATH NPUHIMIBI JCHCTBUS MAaIOWH, NPUOOPOB M TEXHHYECKUX YCTPOWCTB, pa3nvyarb
YCJIOBHS X G€30MacHOT0 UCIOJIB30BAHHUS B TOBCETHEBHOM XKH3HH;

IPUBOJUTE IIPUMEPHI BKJIaJa POCCHHUCKUX H 3apyOeKHBIX yYEHBIX-(OH3UKOB B Pa3BUTHE HAyKH, B
00BSCHEHHE NPOIIECCOB OKPYIKAIOIIEr0 MHPA, B pa3BUTHE TEXHUKU H TEXHOJIOTHH;

HCIIONIb30BAaTh TEOPETHYECKHE 3HAHUS MO (U3HUKE B IMOBCEAHEBHOW JKH3HM IS OOECIEeYeHHs
Oe3omacHOCTH TpH oOpaileHHH C TpUOoOpaMH M TEXHUYECKUMH YCTPOHCTBaMH, A COXPaHEHHUs
3JIOPOBbSI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOTO MOBEICHHUS B OKpYIKaroIleH cpene;
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paboTaTh B IpyIIe ¢ BEINOIHEHUEM Pa3IHYHBIX COLMATIBHBIX POJIei, IIIAHKPOBATh paboTy IPyIIIEL,
PallHOHANIBHO PACIPENEsATh 00SI3aHHOCTH M IUIAHUPOBATh [EATENIBHOCTh B HECTAHAAPTHBIX CHTYAIMSX,
aJICKBaTHO OLICHUBATh BKJIA/] KAXXIOT0 U3 YYaCTHUKOB IPYIIBI B PEIICHUE pacCMaTPHBAEMOM MPOOIIEMEL.
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