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PABOYAS ITPOTPAMMA

yueOHoro npeamera «®@u3zuka. bazoBblii ypoBeHb»

s ooydaroruxest 10-11 kimaccos



HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no ¢usuke 6a30BOr0 YpoBHS Ha YPOBHE CpPEAHEro oOIIero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE MOJOXEHUH U TpeOOBaHUU K pe3ylnbraraM OCBOECHHSI OCHOBHOM
oOpazoBarenbHOM Tporpammsbl, mnpeactaBieHHbx B @I'OC COO, a takxke ¢ yd4€Tom
denepanbHOil paboueill mporpaMMbl BOCIUTAHUS W KOHILEIMH MPENOAABAHUS y4eOHOT O
npeamera «®Puszuka» B 00paszoBaTeNbHBIX opraHu3anusax Poccuiickoit ®epepanuu,
peanu3yoIMX OCHOBHbBIE 00pa30BaTeIbHbIE TPOrPAMMBI.

Conepxxanuie  mporpamMmbl 1o  (u3MKEe HampableHO Ha  (GOpPMHUPOBAHHUE
€CTeCTBEHHOHAYUYHOU KapTUHbl Mupa oOyuarommxcsi 10—11 kmaccoB mpu 0O0ydeHUH HX
¢du3uKe Ha 6a30BOM YPOBHE Ha OCHOBE CUCTEMHO-AESATEIbHOCTHOIO noaxoaa. [IporpamMmma
no ¢usuke coorBeTcTBYyeT TpeboBaHusM PI'OC COO k miIaHUPYEMBIM JIMYHOCTHBIM,
OpPeIMETHBIM W METalmpeIMETHBIM pe3yibTataM oOOy4YeHMsl, a TaKXKe YUUTHIBACT
HEOOXOMMOCTD pealin3allii MEXIIPEAMETHBIX CBs3eH (DU3UKH C €CTECTBEHHOHAYYHBIMU
y4eOHBIMH TIpeIMeTaMu. B Hell ompenensitoTcsi OCHOBHBIC IENM U3YYCHHUS (PU3MKU Ha
YpOBHE CpeaHero ooOIero oOpa3oBaHUsA, IJIAHUPYEMbIe PE3yJabTaThl OCBOCHHS Kypca
(GU3UKU: TMYHOCTHBIE, METANPEAMETHBIC, TPEIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3Mke BKIIOYAET:

+ IUJIAaHUpPYEMbIEC pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B TOM

qHClie MPEAMETHbBIE PE3YJIbTAThI 110 TO1aM O0yUYEeHHUS;

- comepkaHue yuyeOHoro npenamera «Ou3nkay 1o rogaM 0OydeHHUs.

®du3nka Kak Hayka O Haubosiee OOIIMX 3aKOHAaX MPHUPObI, BBHICTYMAas B KaYECTBE
y4eOHOro TpeaMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIM BKJAJ B CHCTEMY 3HaHHI 00
okpyxkaromiemM mupe. LIKonbHBIN Kype PUBHKHA — CHCTEMOOOPA3yIOITUN 711 €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MPEAMETOB, TOCKOIBKY (HU3MYECKHE 3aKOHBI JieKAT B OCHOBE
MPOLIECCOB W SIBICHUM, M3ydyaeMbIX XUMHEH, Ouonorueid, usmdeckoir reorpadueid u
actpoHomueil. Micronbp3oBaHue v aKTUBHOE MPUMEHEHHE (DU3UYECKUX 3HAHUH OmpeiessieT
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B cdepe IHEPreTHKU, TPAHCIIOPTA,
OCBOEHUSI KOCMOCA, MOJYyYEHHUsI HOBBIX MaTE€PUAJIOB C 3aJJaHHBIMHA CBOWCTBAMU U JAPYTHUX.
N3ydenune ¢Gu3nKu BHOCHT OCHOBHOM BKIJIaJl B (JOPMUPOBAHHME €CTECTBEHHO-HAYYHOM
KapTHHBI MHUpa O0ydaronmxcs, B (HOpMHpOBAHWE YMEHUW MPUMEHSATh HAYYHBIA METOI
MO3HAHUS MIPU BHINIOJIHEHUU UMHU YYEOHBIX UCCIIEOBAaHUM.

B ocHOBY kypca Gu3UKH i1 YPOBHS CpEeIHEro OOIIEro 00pa3oBaHUs MOJIOKEH P
UJIeH, KOTOPBIE MOXKHO pACCMATPUBATh KAK MPUHIUIIBI €70 TOCTPOCHMUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEHM KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepHuajl U3 BCEX Pa3fesioB (PU3HMKHU, BKIIOYAET KaK BOIMPOCHI KIACCHUYECKOM,
TaK U COBPEMEHHOU (pU3UKHU.



Hoes cenepanuzayuu. B cOOTBETCTBUM C HEW marepuai Kypca pU3UKH OOBbEIHHEH
BOKpYT (pU3HUECKUX Teopuid. Benymum B Kypce aBisieTcst popMupoBaHUEe IPeICTaBICHUN
O CTPYKTYPHBIX YPOBHSIX MaTepHUH, BEIIECTBE U MOJIE.

Hoess  eymanumapuzayuu. EE peanuzanust mnpeamnosiaraeT  UCMOIb30BaHUE
I'YMaHUTapHOTO MOTEHIKaa (PU3NYECKON HAyKHU, OCMBICICHUE CBA3M Pa3BUTUSA (PUBHKH C
pa3BuTHeM oOIlIecTBa, a TaKkKe C MHUPOBO33PEHUECKMMHU, HPABCTBEHHBIMU H
HKOJIOTUYECKUMH MPOOJIEMaAMH.

Hoes npuxnaownoii nanpaenennocmu. Kypc pusuku mpenamonaraeT 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHMUYECKHUX M TEXHOJIOTHUYECKUX MPWIOKEHUN U3YYEHHBIX TEOPUN U
3aKOHOB.

Hoes skonocusayuu peanusyeTcsl IOCPEACTBOM BBEIECHUS JIEMEHTOB COAEPIKAHMS,
HNOCBSIMIEHHBIX JKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE CBS3aHBI C
pa3BUTHEM TEXHUKHM M TEXHOJIOTHH, a Takke OOCYKIEHUs MpoOjeM palnuoHaIbHOTO
IPUPOAOIIOIB30BAHUS U SKOJIOTNYECKON OE€30MaCHOCTH.

CrepkHEBBIMH  3JJIEMEHTaMU Kypca (U3MKM Ha YpOBHE CpeIHEro OoOIIero
oOpa3oBaHusi SIBIAIOTCS (Qu3nueckue Teopun (PopMUpOBaHHE NPEACTABICHUN O
CTPYKType TMOCTpOEHUS (U3UYECKON Teopuu, poiu (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B COBPEMEHHBIX MPEICTABICHUSAX O NPUPOAE, TpaHULAX NPUMEHUMOCTH
TEOPHl, ISl OUCAHUS €CTECTBEHHO-HAYUHbIX SBJICHUH U MIPOLIECCOB).

CHuCcTeMHO-IeSITETLHOCTHBIN MOAX0/ B Kypce (PU3NKHU peann3yeTcs Mpexkae BCero 3a
CUY€T OpraHu3aIMU SKCIEPUMEHTAIBHON IeaTelbHOCTH oOydaromuxcs. [lns 6a3oBoro
YpOBHS Kypca (U3UKH — ITO UCIIOJIH30BAHUE CUCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JJA00PATOPHBIX pabOT, KOTOPHIE B IMpOrpaMme 1o Gpusrnke oObeTUHEHBI B
OOIIMI CMMCOK YYCHHUECKUX MPaKTHUECKHX paboT. BeimeneHue B ykazaHHOM IEpEYHE
Ja00paTOPHBIX PadOT, TNPOBOAMMBIX IS KOHTPOJIS W OLECHKH, OCYIIECTBISCTCS
y4acTHUKaMH 00pa3oBaTeNIbHOTO IMpoIlecca MCXOAs M3 OCOOCHHOCTEH IJIAaHUPOBAHUS U
ocHaleHus kabwHera ¢uzuku. [Ipu 3TomM obecrieunBaeTcs OBIaAcHUE OOYYAOITUMHUCS
YMEHUSMHU TTPOBOJUTH KOCBEHHBIE N3MEPEHUS, UCCIICIOBAHUS 3aBUCUMOCTEH (Pr3nIecKux
BEJIMYMH U MMOCTAHOBKY OMBITOB IO MPOBEPKE MPEITIOKEHHBIX THITOTES.

Bonpiioe BHUMaHMEe yaensieTcsl PemIeHuI0 pacu€THRIX M KaueCTBEHHBIX 3anad. [Ipu
ATOM JIJI PacUETHBIX 3a]1a4 IPUOPUTETOM SIBISIIOTCS 33]1a4H C SIBHO 3aJaHHON (hU3UYECKON
MOJIETIBIO, TTO3BOJISIONINE MPUMEHATh W3yYCHHBIE 3aKOHBI W 3aKOHOMEPHOCTH Kak U3
OJTHOTO pa3jieia Kypca, Tak U MHTETpUPYs 3HAHUS U3 PA3HBIX pa3neioB. st kadueCTBEHHBIX
3a/1a4 MIPUOPUTETOM SIBIISTIOTCS 3a/IaHUS HAa OOBICHEHHE TPOTEKAHUS QU3HUUCCKUX SIBICHUN
U TIPOIECCOB B OKpYXKAIoIeH >Ku3HU, TpeOyrommue BbiOOpa (U3HUECKOW MOIEHH s
CUTYaIlUU MPAKTUKO-OPHUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ tpedoBanusmu PI'OC COO k MarepuaibHO-TEXHHYECKOMY
obecrnieueHnI0 yueOHOTOo npolecca 0a30Bblid YPOBEHb Kypca (PU3UKK HA YPOBHE CPEAHETO
o01iero o0pa3oBaHus TOJDKEH U3y4aThCsl B YCIOBHSAX MMPEAMETHOTO KaOMHEeTa (PU3HKHU UITH
B YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B



KaOuHeTe (U3MKH JOHKHO OBITh HEOOXOIHMMOE JiaboparopHOe O0OpYyAOBaHHE IS
BEITIOJTHEHUST YKA3aHHBIX B MPOTpaMMe MO0 (QU3HKE YICHUYESCKUX MPAKTHUYCCKUX padoT U
JAEMOHCTpPAaIIMOHHOE 000pyIOBaHHE.

JleMoHCTpanMoHHOE 00opynoBaHue (HOPMUPYETCS B COOTBETCTBUU C MPUHIIUIIOM
MUHUMAJIBHON JIOCTaTOYHOCTH U OOecreYnBaeT TIOCTAHOBKY IMEPEYUCICHHBIX B
nporpamme 1o (pu3uKe KIFOUYEBHIX JEMOHCTPALUHN JIJIS1 NCCISIOBAHNS N3yYaeMbIX SBJICHHII
U TPOLECCOB, HMIHUPUYECKUX U (yHIaMEHTAJIbHBIX 3aKOHOB, WX TEXHUYECKUX
IIPUMEHEHUM.

JIabopaTopHOe 000pyIOBaHHE IS YYCHHYECKUX MPAKTUIECKUX paboT hopMupyercs
B BUJIE TEMATUYECKUX KOMILJICKTOB M O0OECIEUMBAETCS B pacuéTe OJHOTO KOMILIEKTa Ha
naByX oOyuaroruxcsi. Temarndeckrue KOMIUIEKTHI TJaOOparopHOTro 000PYIOBaHUs JOKHEI
OBITh IOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX U MU(POBBIX IPUOOPOB,
a TaKke KOMITBIOTEPHBIX U3MEPUTEILHBIX CUCTEM B BUIE€ IM(POBHIX JabopaTopuil.

OCHOBHBIMH HIETISIMU U3y4eHUST GU3HUKH B 00IIeM 00pa30BaHHUH SIBIISIOTCS:

- (¢dopMuUpOBaHUE WHTEpECa M CTPEMIICHUS OOYUJAIONIUXCS K HAyYHOMY H3yUEHUIO
NPUPOBI, Pa3BUTHE UX HHTEIUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

+ pa3BUTHE TMPEACTABICHHA O HAyYHOM METO/AE IMOo3HaHWs u (opMHUpoBaHUE
UCCJIEIOBATENILCKOTO OTHOIICHUS K OKPY)KAIOIIUM SIBICHUSIM;

« (opmupoBaHHE HAy4YHOTO MHUPOBO33PEHHS KaK pe3ylbTaTa H3YYeHHUS OCHOB
CTPOEHHUS MaTepuH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

« (opmupoBaHre ymMeHHIl OOBSCHATH SIBICHHSI C HMCHOJIb30BaHUEM (DU3NYECKHUX
3HAHWM U HAYyYHBIX JOKA3aTEeJIbCTB;

- (opmupoBaHHE TpPEACTABICHUA O pOMU (PUIUKU IS Pa3BUTHS  JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTH.

JlocTikeHure 3THX 1eNei obecrieunBaeTcs pelieHueM CIEAYIONUX 3a1a4d B MpoIecce

U3y4YeHUsS Kypca (PU3HKH Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHMs:

« MPUOOPETCHUE CHCTEMbI 3HAHUH 00 OOMMX (PU3MYECKHX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSX,  BKIIOYAsS  MEXAaHWKY,  MOJEKYISApHYIO  (U3HKY,
AIIEKTPOJIMHAMHUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPOPU3UKH;

« (opmupoBaHUE yMEHUN TMPUMEHATH TEOPETHUYECKHE 3HAHUS JJIsi OOBSICHEHUS
buznuecKuX SIBICHUN B MPUPOAEC W ISl MPUHATHS TPAKTUUYECKUX PEIICHUNA B
MOBCEIHEBHOM JKU3HU,

« OCBOEHHE CIIOCOOOB PEIICHUs Pa3IMYHBIX 3a7ad C SIBHO 3aJaHHON (HHU3UUECKON
MOJIEINIbIO, 3a/1a4, MOIPa3yMEBAIOLINX CAMOCTOATEIbHOE CO37aHue (HU3MUECKOi
MOJIEJIH, aJICKBATHON yCIOBUSM 3a/1a4H;

+ TOHUMaHUE QU3NUYECKUX OCHOB U MPHUHIIUIIOB JEHUCTBHUS TEXHUUYECKUX YCTPONUCTB
¥ TEXHOJIOTUYECKHUX MPOLECCOB, NX BIUSAHUS Ha OKPYKAIOLIYIO CPEAY:;

« OBJIAJICHHEC METOJAMU CaMOCTOSITEIBLHOTO IIJIAHUPOBAaHUS W  TPOBEIACHUS
¢u3HUecKX OKCIEPUMEHTOB, aHalW3a W WHTEpHpeTanuu uH(opMaImu,
OTIpeNieIeHHsI TOCTOBEPHOCTH MOTYyUYEHHOTO PE3yNbTara;



-+ CO3/laHWE YCJOBHHA [UIsI pa3BUTHA YMEHHH MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE CpEAHEro 00111er0 00pa30BaHUs
orBonuTcsa 136 yacos: B 10 kmacce — 68 vacoB (2 yaca B Heeno), B 11 kimacce — 68 gacoB
(2 yaca B HezeINIO).

[Ipenmaraemsliii B mporpamMme 1o pU3MKe MepeueHb JTa00paTOPHBIX U MPAKTUIECKUX
paboT sABIsETCS PEKOMEHIOBAaHHBIM, YUUTEIb JeTacT BEIOOP MPOBEACHHS Ja0OpaTOPHBIX
paboT U OMBITOB ¢ YYETOM UHAMBUAYATIBHBIX OCOOEHHOCTEN 00yUaIOIIKUXCS.

COAEP KXAHUE OBYYEHUA
10 KJIACC

Pasznen 1. ®u3nka v MeTOAbI HAYYHOI'0 O3HAHUS

du3znka — Hayka o nmpupoze. Hayunbsie MeTo1bl TO3HAHUS OKpYKaromero Mupa. Poib
HKCIEPUMEHTA U TEOPUH B IPOILIECCE O3HAHUS MPUPO/BL. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanue Gpu3nvecKux sBIeHUN U npoueccoB. HayuHble runoressl.
dusnyeckue 3aKOHbl U TeOpUH. ['paHULIBI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.
IIpyHIMI COOTBETCTBHSI.

Ponb u MecTto ¢u3nku B GOpMUPOBAHUM COBPEMEHHOW HAaydHOM KapTHHBI MHpa, B
MPAKTUYECKOU NEATEIBbHOCTH JIFONIEH.

Ilemoncmpayuu
AHaorospie U IUPPOBBIC H3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka
Mexannueckoe aBrxeHne. OTHOCUTEIBHOCTh MEXaHUUECKOr0 ABMKeHus. CucreMa

orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpenHsIst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE
MarepuaJbHON TOYKH, UX MPOEKIIMU HA OCU CUCTEMBbI KoopauHat. CloxeHue
MEPEMENICHHUM U CII0KEHUE CKOPOCTEN.

PaBHOMepHOE 151 PaBHOYCKOPEHHOE MPSMOJMHENHOE JIBUKEHUE.
I'paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHUS, ITyTH U TIEPEMEIICHUS
MAaTE€pUATBHON TOYKU OT BPEMEHMU.

CBobOonHOE MasieHne. YCKOpEeHHEe CBOOOIHOTO MaICHUS.

KpuBonuneiinoe nBuxeHue. [[BMKEHHWE MaTe€pUATIbHOM TOYKHA IO OKPYKHOCTH C
MOCTOSIHHOM TIO MOJYJII0 CKOPOCTBIO. YIIIOBasi CKOPOCTh, JINHEWHAs CKOPOCTh. [lepron u
yacTora oopaiieHus. LleHTpocTpeMUTeIbHOE YCKOPEHUE.



TexHn4ecKkue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHUE: CHUIAOMETD, JIBUKECHHE
CHAapSJI0B, LICTIHBIE U PEMEHHBIE TIEPEAAYH.

Jlemoncmpayuu

Mopens cHCTEMBI OTCYETA, WILIIOCTPAIM KHUHEMATUYECKUX XAPAKTEPUCTUK
JBH>KCHUSL.

[IpeoOpazoBanue TBUKEHHI C UCIIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B PA3PEKEHHOM IMPOCTPAHCTRBE.

HaGmionenne paBuxkeHHs Tena, OpOIIEHHOrO IO YIIOM K TOPU30HTY U
TOPU30HTAJIHHO.

N3mepenue yckopeHusi CBOOOTHOTO TaICHUS.

Hamnpasnenue ckopocTH pu JBUKEHUHU 1O OKPY>KHOCTH.

Yyenuueckuii skcnepumenm, nabopamopHwie pabomaoi

N3yueHue HEpaBHOMEPHOTO JABWXKEHUSI C IEIbI0 ONPENCICHU MIHOBEHHOM
CKOpPOCTH.

UccnenoBanue COOTHOILICHUS MEXKAY NyTIMH, MPONUJECHHBIMU TEJIOM 34
MOCJIEIOBATEIbHBIE PABHBIE MPOMEXKYTKA BPEMEHU MPU PABHOYCKOPEHHOM JIBUKEHHU C
Ha4yaJIbHOM CKOPOCTBIO, PABHOW HYITIO.

N3yuenue nBMXEHUA IIApUKA B BA3KON KUJIKOCTH.

N3ydenue nBmxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuaumn otHocutensHOCTH ['anmuies. Ilepseiii 3akoH Hbrorona. MHeprumanbHbIe
CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepno3uuuu cuil. Bropol 3akoH HeroTona st
MarepualibHOM TOUYKH. TpeTuii 3akoH Her0TOHA UIs1 MarepuaibHbIX TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsxectu. [IepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Buabl TpeHus (okost, CKobxeHus1, kaueHus). Cuiia tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbXKEHHS U cwia TpeHus mnokos. Kosddumment tpenms. Cuna
COIIPOTUBJIEHHUS ITPU JBUKCHUHU TEJIA B KUJIKOCTHU WJIU rase.

[TocTymarenpHOE M BpamiaTeIbHOE JBMKEHUE a0COTIOTHO TBEPAOTO TEa.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpaileHus. [lnedo cuibl. YcinoBus paBHOBECUS
TBEPAOTO Tea.

TexHn4ecKue yCTpoMCTBa U MPAKTUYECKOE MPUMEHEHUE: NMOAIINITHUKY, JIBUKECHUE
HCKYCCTBEHHBIX CITYTHHUKOB.

Jlemoncmpayuu

SIBrieHre nHEpIUH.

CpaBHeHME MacC B3aUMOJCHUCTBYIOIINX TEI.

Bropoii 3akon HeroToHA.

N3smepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CWJIbl YIIPYTOCTH OT JIe(hOpMaIIiH.



HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHME CUJT TPEHUS TTOKOS, KAYECHHS U CKOJIbKEHHS.

YemoBust paBHOBECHUS TBEPIOTO Teia. BUabl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamopnvle pabomul VI3yuenue

JBIKEHUS OpycKa M0 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH CHUJI YNPYTOCTH, BO3HUKAIOIIUX B TMPYXKHUHE H
PE3MHOBOM 00pasile, OT ux JedhopMaIuu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOTO TEJIa, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKoHbl COXPAHEHUS 8 MEXAHUKE

Nmnynbc MarepuaabHOM TOUYKM (TeNla), CUCTEMbl MaTepHATbHBIX TOUeK. MMITynbce
CHUJIbI M1 U3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXpaHEHUSI UMITYyJIbca. PEaKTUBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTE CHIIBL.

Kunetnueckass »dHeprusi MarepualbHOW TOYKUM. Teopema 00 U3MEHEHUU
KMHETUYECKOM SHEPTUHU.

[Torennuanbuas sHeprus. IloTeHIuanbHas SHEpPrus ymnpyro JaedpopMHPOBAHHON
npyxuHbl. [loTeHIInanbHas 3Heprus Tejia BOJU3H MOBEPXHOCTH 3EMJIH.

[ToTennuanbHple U HEMOTCHIMANBHBIE CUIIbI. CBsA3b paOOThl HEMOTCHITUAIBHBIX CHII
C M3MEHEHUEM MEXAHUYECKOW DHEPTUHU CHUCTEMBI TeJI. 3aKOH COXPAHEHUS MEXaHUYECKOU
SHEPIHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHS.

TexHnueckue yCTpPOIICTBA U MPAKTHYECKOE MPUMEHEHHE: BOAOMET, KOIED,
NPYXUHHBIN [TACTOJIET, IBUKEHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBUKEHHE.

[Tepexon moTeHIMATBHOM SHEPTUH B KUHETHYECKYIO U OOPaTHO.

Yyenuueckuii sxkcnepumenm, nabopamopHwvie pabomaoi

N3yuyeHne aOCOMOTHO HEYIPYroro yaapa ¢ MOMOMIBIO JABYX OJMHAKOBBIX HUTSAHBIX
MAasITHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHUYECKOM SHEepTruu Telia Ha
MIPUMEPE PACTKEHHS PE3UHOBOIO JKI'YTa.

Paznen 3. MosiekyasipHas pu3nka ¥ TepMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKOH TEOpUM U HUX OMBITHOE
obocHoBanue. bpoyHoBckoe aBwkenme. [Quddysua. Xapakrep IBWKEHUS U
B3aHMOJICHCTBHS YaCTUL] BEIECTBA. MoJenu CTPOEHHUS ra30B, )KUIKOCTEN U TBEPIBIX TEI
1 0OBbsICHEHHE CBOMCTB BEIIECTBA HA OCHOBE A3TUX Mojeneil. Macca u pa3Mepbl MOJIEKYI.
KonunuectBo Bemectra. [loctossHHass ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkamna remneparyp Llenbcus.



Monens wuaeanbHoro rasa. OCHOBHOE YpPaBHEHUE MOJEKYISIPHO-KUHETHYECKOU
TEOpUU HJICANBHOTO ra3a. AOCONIIOTHAsI TEMIlepaTypa Kak Mepa CpeaHEd KMHETHYeCKOU
DHEPIUM TEIUIOBOrO ABWKEHHs dactul rasa. lllkana temmneparyp KensBuna. ['a3zoBbie
3aKkOHbl. YpaBHeHue MennaeneeBa—Knaneiipona. 3akon [lansrona. HM3ompoueccel B
UJaJbHOM Ta3e C MOCTOSHHBIM KOJMYECTBOM BelllecTBa. ['paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEpMa, N30X0pa, n300apa.

TexHuueckue yCcTporCTBa U MPAKTUUECKOE MPUMEHEHUE: TEPMOMETP, OAPOMETD.

Jlemoncmpayuu

OnbIThI, AOKA3bIBAIOIINE AUCKPETHOE CTPOCHHE BEIIECTBa, (oTorpaduu MOJIEKYJ
OpraHUYECKNUX COETUHEHUM.

OnpiThl 0 AU PY3UH KUIKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKECHHUS.

Mogens onsita IlTepHa.

OnbIThL, TOKa3bIBAOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOIO B3aUMOAECHCTBHS.

Monenp, HUTIOCTpUpYOIIas MPUPOAY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WITIOCTPUPYIOLINE YPABHEHUE COCTOSHUS MAEAJIBHOIO ra3a, H30IPOLIECCHI.

Yyenuueckuii sxkcnepumenm, nabopamopHwie pabomaoi

Omnpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE M3MEpeHHil o0bhEma
KOMHAThI, JABJICHUS U TEMIIEPATypbl BO3AyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMU COCTOSIHUS pa3peKeHHOTO rasa.

Tema 2. Ocnoebl mepmoOuUHAMUKU

TepMonnHamuyeckas cucteMa. BHyTpeHHsIsl 3HEPrUsl TEPMOJIUHAMUYECKON CUCTEMBI
u crnocobbl e€¢ u3meHeHus. KomnyecTBo TernoTel UM pabora. BHyTpeHHsst sHeprus
OJTHOATOMHOI'O MJ€aJIbHOTO ra3a. Buasl Terionepenadn: TEMIONPOBOJHOCTh, KOHBEKIIHS,
U3NlydeHUe. YaenbHas TEIUIOEMKOCTh  BemlecTBa. KoiMuecTBO  TEIJIOTHI  IPH
TeIIonepeaaye.

[Tonsitue 06 agmabarHom mporecce. [lepBoiit 3akoH TepMoauHaMuKku. [IpuMeneHune
MEPBOTO 3aKOHA TEPMOJUHAMUKH K H3ompolieccam. [ paduueckast uHTEpripeTaris padboTsl
rasa.

Bropoii 3akon TepMonnnamuki. HeoOpaTuMOCTh MPOIIECCOB B MIPUPOJIE.

TemnoBble MamuHbl. [IpuHUMNBL AeicTBUS TemIoBbIX MamuH. [IpeoOGpa3zoBanus
HHEPTUU B TEIUIOBHIX MarmuHaxX. KoadpuimenT noiae3Horo neicTBrs TEIIOBON MAaIIWHBI.
[ukn KapHo u ero xod(puIMeHT MONe3HOro IEHCTBUSA. DKOJIOTUYECKHE MPOOIEMBI
TEIJI0IHEPTEeTUKH.

TexHuueckue ycTpoiCcTBa M MPAKTHUUECKOE MPUMEHEHHE: JBUTATellb BHYTPEHHETO
CropaHus, ObITOBOM XOJIOAUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MmeHeHnne BHyTpEHHEW SHEPTUHU Tella PU COBEPIICHUU PaOOThI: BHIIET MPOOKU U3
OyTBUIKHU TIOJT IEUCTBUEM CHKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTYHHOU TpyOKe MyTEM
TpeHust (BUACOAEMOHCTPALIHS).



N3MmeneHnne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Tella P TeIlonepeaaye.

OnpIT 0 a1abaTHOMY PaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBod TypOWHBI, JABUIaTesisi BHYTPEHHETO CropaHHus, PEaKTUBHOIO
JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepeHue yaenbHOU TENI0EMKOCTH.

Tema 3. Azpecamnuvie cocmoanusn éewjecmea. Dazoevie nepexoonl

[TapooOpazoBanue u kKoHueHcanusa. Vcnapenue u kumnenwe. AOCOIIOTHAs U

OTHOCHUTENIbHASl  BJIAXXHOCTh BO3AyXa. HachelueHHbli map. YaenpHas — TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHHSI OT JAaBJICHHUS.

Teépnoe teno. Kpucramnuyeckue u amopdHble Tena. AHM30TPONUS CBOMCTB
kpuctaimioB. Kuakume kpuctamnbel. CoBpeMmeHHble Marepuaibl. [lnaBneHue wu
KpUCTajuIM3anus. YaeiabHas TeruioTa miasinenus. CyonuManms.

VYpaBHEeHUE TETIOBOrO OanaHca.

TexHuuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETP,
KaJIODUMETP, TEXHOJOTHM IIOJIyYEHUS COBPEMEHHBIX MAaTepHaioB, B TOM YHUCIE
HAaHOMAaTEepUAJIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenune npu noHW>KEHHOM JaBJIEHUU.

CriocoObl u3MepeHus BIaKHOCTH.

HaGmronenune HarpeBaHus U IJIABICHHS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanust KpucTaJljioB.

Yyenuueckuii sxkcnepumenm, nabopamopHvie pabomaoi

N3Mepenne OTHOCUTENIBHOM BIAXXHOCTH BO31YyXa.

Paznea 4. DiieKTpOAMHAMHUKA

Tema 1. Inexkmpocmamuxa

Onekrpuzanusa Ted. DIEeKTpUYecKuil 3apsa. [[Ba BuIa 3JIEKTPUUECKUX 3apso0B.
[IpoBOMHUKHK, AMDIEKTPUKUA U TOJYHNPOBOAHUKH. 3aKOH COXPAHEHHS JJIEKTPHUYECKOTO
3apsaa.

B3aunmopeiictBue 3apsaaoB. 3akoH KyinoHa. ToueuHbIi JIEKTpUYECKHIT 3aps/I.
Onekrpuueckoe nojie. Hanpsix€HHocTh anekTpudeckoro nois. [IpuHuun cynepno3uiuu
ANEKTPUYECKUX NoJIeH. JINHNK HAnPSKEHHOCTHU AJIEKTPUIECKOTO TOJIA.

PabGora cun smekrpocrarmueckoro mois. IloTenmuan. Pa3sHOCT, TOTEHITMATIOB.
[IpoBOOHMKM ¥ JOHUBJIEKTPUKH B  JJIEKTPOCTATHYECKOM mojie. Jludnexkrpuueckas
MPOHULIAEMOCTb.

OnekTpoéMKocTh.  KoHaeHcarop. OIEeKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHEPrus 3apsKEHHOr0 KOHJIEHCATOPa.



TexHudyeckue  ycTpOWCTBA M NPAKTUYECKOE  MPUMEHEHUE:  DIIEKTPOCKOII,
AIIEKTPOMETP, IEKTPOCTATUUECKAs 3aIIUTA, 3a3€MIICHHUE 3JIEKTPOIIPUOOPOB, KOHIEHCATOD,
KOIIMPOBAJIBHBIN aIlllapar, CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHLIMI ACHUCTBUSA DIIEKTPOMETPA.

B3aumozmencTBrue Ha3IEKTPU30BAHHBIX TEIL.

DIEKTPUUYECKOE TOJIE€ 3aPIKEHHBIX TEIL.

[TpoBOAHUKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DnekTpocrarnyeckas 3aluTa.

JIMRAEKTPUKH B AJIEKTPOCTATUYECKOM MOJIE.

3aBUCHMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaropa OT IUIOIIAAM IUIaCTHH,
PACCTOSAHUS MEXAY HUMU U TUDIEKTPUUECKON MPOHUIIAEMOCTH.

OHeprus 3apsKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxkcnepumenm, nabopamopHwie pabomaoi

N3mepenue aneKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuii mok. Toku é paznuunvix cpeoax

DNEKTPUYECKUM TOK. YCIIOBUSI CYIIECTBOBAHUSA AJIEKTPUUYECKOTO TOKA. MCTOUHMKH
Toka. Cuna toka. ITocTosSHHBIN TOK.

Hanpsixenune. 3akon OMa 7151 ydacTka LEMH.

DNEKTPUYECKOE  CONPOTUBIEHHUE.  YAEJIbHOE  CONPOTHUBICHUE  BEILECTBA.
[TocnenoBarenbHOE, NapaUIEIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOJHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH Jlxoynsa—JIenna. MoIHOCTh 37€KTPUYECKOTO
TOKa.

DNEKTPOABUKYILAS CHJIa U BHYTPEHHEE CONPOTUBIEHUE UCTOYHUKA TOKA. 3akoH OMa
JUIS1 TIOJTHOM (3aMKHYTOM) ieKTpuueckoil nenu. KopoTkoe 3aMbIkaHue.

DJNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METAIIIOB. 3aBUCUMOCTb COIPOTHUBIICHHS
METAJIJIOB OT TeMneparypbl. CBEpXIpOBOAUMOCTb.

DJNeKkTpuuecKuid TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBonuuku. CoOCTBEHHAss W MPUMECHAsE MPOBOJUMOCThH MOJYIPOBOJHUKOB.
CaoiicTBa p—n-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DJNEeKTpUYECKU TOK B PACTBOPAX U paciuiaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS
JCCOLMAIUsL. DIEKTPOJIHU3.

OnexkTpuueckuid TOKk B razax. CamMOCTOATEIbHBII U HECAMOCTOSITENIbHBIN pa3psi.
Momnnus. [lazma.

TexHn4yecKue yCTpOWCTBAa M MPAKTUYECKOE NMPUMEHEHHE: aMIIEPMETP, BOJIBTMETD,
peocTar, UCTOYHUKUA TOKA, AJIEKTPOHATPEBATEIbHBIC MPUOOPHI, AIIEKTPOOCBETUTEIHHBIC
pUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN AHO, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJYPOBOJIHUKOBBIN IO/, TaJIbBAHHKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAPSIKEHUS.



3aBUCHMOCTh COTPOTUBICHUS IMIHMHIPHUUECKIX MPOBOAHUKOB OT JJIMHBI, TUIOMIATH
MOTIEPEYHOT0 CEYCHHSI U MaTepHaIa.

CMemianHO€ COeTMHEHHNE POBOTHUKOB.

[Ipsmoe  um3MepeHwe  ANEKTPOABMKYyIIeH  cuibl.  KopoTkoe — 3aMblkaHuE
raJIbBaHUYECKOTO 3JIEMEHTA U OIICHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBHCHMOCTH COMTPOTUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTH IITEKTPOIUTOB.

HckpoBoii pa3psia ¥ IPOBOAUMOCTD BO3/1yXa.

OIHOCTOPOHHSISI TPOBOIUMOCTH IHO/IA.

Yuenuueckuii skcnepumenm, nabopamophwie pabomwi VI3yuenue

CMEIIIaHHOTO COEMHEHUS PE3UCTOPOB.

W3mepeHne SIEeKTPOABMKYIICH CHIIBI HMCTOYHHKA TOKA W €ro BHYTPEHHEro
COTIPOTHUBIICHHUS.

Habmonenue snekrponusa.

MesknpeaMeTHbie CBA3U

N3zyuenune xkypca ¢usuku 6a30Boro ypoBHs B 10 Kiiacce OCyIIECTBISETCS ¢ yIETOM
COZIEpKATEIBHBIX MEXKIPEAMETHBIX CBS3€H C KypcamMH MaTeMaTHK{, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJIOT HH.

Mesicnpeomemnvle nonsimusi, CBI3aHHBIE C U3YYEHUEM METO/IOB HayYHOTO
NO3HAHUS: SABJIEHUE, HAYYHBIN (DaKT, runoresa, pusndeckas BeIMIMHa, 3aKOH, TEOpHUs,
HaOJI0IeHNEe, SKCIIEPUMEHT, MOJIETTUPOBAaHKE, MOJIEITh, H3MEPEHHE.

Mamemamuxa: pernieHue CUCTEMBbl YpaBHEHUH, JHHEWHas (QyHKIUsA, Mapadoda,
runepoosa, ux rpa@uKkd U CBOWCTBA, TPUTOHOMETpUUYECKHUE (DYHKIIMHU: CHHYC, KOCHHYC,
TaHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKIIUU
Ha OCH KOOPAMHAT, CIIO)KEHUE BEKTOPOB.

bBuonocusn: mexanumdeckoe NBIKEHHE B JKMBOM mpupone, Auddys3us, ocMmoc,
TEIUIOOOMEH JKMBBIX OPTraHU3MOB (BUIbBI TEIUIONEpPENadH, TEIIOBOE paBHOBECHE),
ANEKTPUYECKUE SIBJIICHUS B KUBOU MPUPOLE.

Xumus: NHUCKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE arOMOB M MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TEJ, KUAKOCTEW U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJIIOB, AJIEKTPOJUTHYECKAS TUCCOLMALINS, TaJbBAHUKA.

T'eoepaghus: BNaXHOCTH BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonocusn: mipeoOpa3oBaHWE NBIKCHUM C HCIIONH30BAHUEM MEXaHU3MOB, YUET
TPEHHS B TEXHUKE, MOAIIMIIHUKH, WCIIOJIb30BAaHUE 3aKOHA COXPAaHEHHS HMITYJIbCa B
TeXHUKE (pakeTa, BOIOMET M JApPYrHe), ABUTArTelib BHYTPEHHErO CropaHus, MNapoBas
TypOMHa, OBITOBON XOJOAMIBHHUK, KOHAUIIMOHEP, TEXHOJOTHH TOTYYEHUS COBPEMEHHBIX
MAaT€pUAJIOB, B TOM YHMCJIE HAHOMATEpPUAJIOB, U HAHOTEXHOJIOTHUH, SJIEKTPOCTATUYECKAS
3aluTa, 3a3€MJICHUE AIIEKTPONPUOOPOB, KCEPOKC, CTPYWHBII IIPUHTED,
AJIEKTPOHArpeBaTENbHbIC IPUOOPHI, AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TaIbBAHUKA.



11 KIIACC

Pa3zneu 4. DiieKTpoAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTositHHBIE MarHuThl. B3anmMonencTBre MOCTOAHHBIX MArHUTOB. MarHuTHOE IoJIe.
Bextop marmutHOM MHAaykuuu. [IpuHIMN cynepno3uuuy MarHUTHBIX Iojed. JIuHuu
MAarHUTHONM WHAYKIWU. KapTWHAa JWMHHUI MarHUTHOW WHIAYKIUMUA TIOJNSI TOCTOSIHHBIX
MAarHuTOB.

MarauTtHo€ noJie TPOBOJAHUKA C TOKOM. KapTuHa TMHUIN MHIYKIUA MAarHUTHOTO TIOJIS
JUTMHHOTO TPSIMOTO TMPOBOJAHUKA M 3aMKHYTOTO KOJBLEBOIO MPOBOJHHUKA, KATYIIKU C
TokoM. OnbIT OpcTeaa. BzanmoneicTBue npoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOAY/b U HapaBJICHHUE.

Cuna JlopeHua, e€ mMonyilb W HampamjieHUE. J[BUKEHUE 3apSHKEHHOM 4YacTULBI B
OJTHOPOAHOM MarHuTHOM moje. PaGora cuibl JlopeHiia.

SBneHune BIEKTPOMArHUTHONW HHAYKIMHU. [[OTOK BEKkTOpa MarHUTHOMW WHIYKIIHH.
DNEKTPOJABUAKYIIAs CHJIa MHIYKIIMU. 3aKOH AJIEKTPOMArHUTHON MHAYKun Dapajes.

BuxpeBoe anekrpudeckoe mose. DIEeKTPOABUKYIIAs CHiia UHIYKIIMU B IPOBOJHUKE,
JBIOKYIIIEMCS MOCTYNATEIbHO B OJJHOPOJTHOM MAarHUTHOM MOJIE.

[IpaBuiio Jlenua.

NHAYyKTUBHOCTS. SIBnenue CAMOMHIYKIIUU. DNeKTpoABUKYIIAS cuia
CaMOMHIYKLIUH.

DHeprusi MArHUTHOTO TOJS1 KATYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MoJie.

TexHndeckue yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHUE: MOCTOSHHBIE MATrHUTHI,
ANEKTPOMArHUTBI, JIEKTPOABUTATENb, YCKOPUTEIH JJIEMEHTAPHBIX YACTHULL, UHIYKIMOHHAS
IeyYb.

Ilemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MATHUTHBIM MOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TTOJIS.

B3anmoneictBue ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JleiictBrue cuibl JIOpeHIIa HA MOHBI DJIEKTPOJIUTA.

SIBrieHrE 3IIEKTPOMArHUTHON UHAYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOABMKYIIEH CHJIbI MHAYKIUUA OT CKOPOCTH W3MEHEHHS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOUHIYKIIVH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomui 13yuenue

MAarHUTHOTO IOJS KaTyIIKU C TOKOM.



UccnenoBanue necTBUS NOCTOSHHOTO MarHUTa Ha paMKy ¢ TokoM. MccnenoBanue
SIBIICHUS DJICKTPOMArHUTHOW UHAYKIUU.

Pa3znea S. KosieOaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KO1€0AHUA

KonebarenbHasa cucrema. CBoOOIHbIE MeXxaHWYeckue Konebanusa. ['apmoHMUeckue
koneOanus. Ilepuon, dacrora, ammiauTyna U ¢asza konedaHuil. [IpyKUHHBIN MasSTHHK.
Maremaruueckuii MasTHUK. YpaBHEHHE TapMOHHYECKUX KojeOanuil. IlpeBpainenue
SHEPIUH MPU TAPMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIEC SJIEKTPOMArHUTHBIE KOJICOaHUs B UI€aTbHOM
KoJIe0aTeIbHOM KOHTYpE. AHAJIOTUSI MEXAY MEXaHUUECKUMH U DJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHHS DHEPTUH B UJI€aIbBHOM
KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaromux KkosneOaHusx. BbIHYXJeHHBIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHYX IeHHBIE JICKTPOMArHUTHBIC KOJICOAHMS.

ITepemennblii Tok. CUHYyCOMAAIbHBIA MEPEMEHHBIN TOK. MOIIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JICHCTBYIOIIEE 3HAUCHUE CUIIbI TOKA U HAIIPSKCHUSL.

Tpancdopmarop. [IponsBoncTBo, nepeaada u NOTPEOIICHUE ITEKTPUICCKOM
SHEPIruM. JKOJIOITMYECKUE PUCKH MPU NMMPOU3BOJCTBE 3IEKTposHepruu. Kynsrypa
UCITOJIb30BAHUS 3JIEKTPOSHEPTUU B IOBCETHEBHOM KU3ZHHU.

TexHnyeckue ycTpoiCcTBa U NMPAKTUUYECKOE NMPUMEHEHUE: AIEKTPUUYECKUN 3BOHOK,
reHEPAaTop NEPEMEHHOTO TOKA, JIMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB  KoieOarebHOW  CUCTEMBl  (MPYKUHHBIM — WIIH
MaTeMaTu4eCKui MasiTHUK).

Hab6nronenue 3aTyxaromux KoineoaHui.

HccnenoBanne cBOMCTB BEIHYKJICHHBIX KOJICOAHUH.

HaGnronenue pe3onaHca.

CBOOOIHBIEC PTIEKTPOMArHUTHBIE KOJICOAHNUS.

OcuuorpaMMbl  (3aBUCUMOCTUA CHJIBI TOKAa M HAIPSKEHUS OT BPEMEHM) IS
AIIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3onanc npu  mocnenoBaTENbHOM — COCIMHEHWHM  PE3UCTOPA,  KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUA 3JEKTPOIEPEAAUH.

Yyenuuecxuii sxcnepumenm, nabopamophvie pabomoi

HccnenoBanue 3aBUCUMOCTH NEPUOJA MAJIbIX KOJIEOAHUH T'py3a Ha HUTHU OT JJIMHbI
HUTH U MaccChl rpys3a.

HccnenoBanne nepeMEHHOTO TOKAa B LENM M3 IOCIEIOBATEIBHO COECAWHEHHBIX
KOHJICHCATOpa, KaTYIIK! U PE3UCTOPA.



Tema 2. Mexanuueckue u 371eKmpoMazZHuUmHble 60JIHbL

MexaHnudeckue  BOJIHBI, ycJIOBHS — pacnpoctpaHeHus. lIlepumon.  CkopocTh
pacrpocTpaHeHusl U JyInHa BOIHBL. [loniepeunbie U npoaoiabHbie BOIHBL. MHTEepdepenms
1 qudpakius MEXaHUUECKUX BOJIH.

3Byk. CropocThb 3ByKa. | poMkocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIEC BOJIHBL. YCIIOBHS M3JIyUYE€HUS SJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranus Bekropos E, B, V B anexkrpomarauTHoi BosHe. CBOMCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPayKEHUE, IPETIOMIICHUE, ToJsipru3alus, Tudpaxius,
untepdeperins. CKOpoCTh AIEKTPOMArHUTHBIX BOJIH.

[IIxana 37eKTpOMAarHUTHBIX BOJIH. [[puMEHEHHE IEKTPOMAarHUTHBIX BOJIH B TEXHUKE
U OBITY.

[TpuHIUIIBI paIUOCBA3U U TENEBUACHUS. Pagnonokausi.

DNEKTPOMAarHUTHOE 3arps3HEHNE OKPYKAIOIIEH Cpebl.

TexHuueckue YCTpOMCTBA U MPAKTUYECKOE IIPUMEHEHHUE:
MY3bIKaJbHbIE HHCTPYMEHTHI, YJIBTPAa3BYKOBasi JUATHOCTUKA B TEXHUKE U MEIULIMHE,
pazaap, paaiuoNpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBYU-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE MONIEPEYHBIX U TPOAOIBHBIX BOJIH.

Konebimomieecs Teo Kak MCTOYHUK 3BYKa.

HaGmronenue orpaxeHus U NpeoMIICHUs MEXaHUYECKUX BOJTH.

HaG6monenune nnrepdepennu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenue cBSA3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW U 4YaCTOTOU
KOJIeOaHMiA.

HccnenoBanue CBOWCTB 5SJIEKTPOMAarHUTHBIX BOJIH: OTpa)XCHUE, MPEJIOMIICHHUE,
noJisipu3anus, nudpaxiys, nHTepPepeHITUs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMoanHENHOE pacIpOCTPAHEHUE CBETA B OJHOPOIHOU
cpene. JIyu cBera. TodeuHbIN UCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHune n300pakeHnii B TNIOCKOM
3epKae.

[Ipenomienue cBera. 3akOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MoKa3aTesb
MIPEJIOMJIEHUS. [Tonnoe BHYTPEHHEE orpaxxenue. [IpenenbHblii yIoi
MIOJTHOTO BHYTPEHHETO OTPAKECHUSL.

Hucnepcus cBeta. CioxHbIN cocTaB 6enoro cBeta. L[Ber.

Cobuparomiue u pacceuBaroniue auH3bl. ToHkas nuH3a. POKYCHOE PAcCCTOSHUE U
onTHYeCKasl cuia TOHKOW JuH3bL. llocTpoeHue wuzo0paxkeHuid B coOuparonux U
paccenBarOnX JuH3ax. Popmysia TOHKOM JIMH3bI. YBEIINYCHUE, 1aBAEMOE JINH30M.

[Ipenensl TPUMEHUMOCTH F€OMETPUUECKON ONTHKH.



BonnoBas onrtuka. Uutepdepenius ceta. KorepeHTHble WCTOUHHMKHU. YCIOBUS
HaOIIONEHUST MAaKCUMyMOB M MHUHUMYMOB B HMHTEP(PEPEHIIMOHHOW KapTUHE OT JIBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuusa cseta. [ludpakunonHas pemérka. YciioBue HAOMIONEHUS INIABHBIX
MaKCUMYMOB TIPH MaJIeCHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHnueckue ycTpoHUCTBa U MPAKTUUECKOE MPUMEHEHHUE: OUKH, JIyTa, (oToarmapar,
MIPOEKIIMOHHBINA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OMNTHKA, NTU(PpPaKIUMOHHAS
pelETKa, MOISAPOUI.

Jlemoncmpayuu

[IpssMmonuHeliHOe  pacmpocTpaHeHWe, OTpaXeHWe U TPEJIOMJICHHE  CBeETa.
OnTruyeckue NpudopsI.

[TonHoe BHYTpeHHEe oTpakeHrne. Mojenb CBETOBO/IA.

UccnenoBanue cBOWCTB N300pakeHUH B JTMH3AX.

Monenu MUKpOCKOTa, TeJeCKona.

HaGnronenne uaTepdepeHnm creTa.

HaGnronenune audpakiuu ceera.

Habnmronenue nucnepcuu cBera.

[TonyuyeHune criekTpa ¢ MOMOILBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbI0 TU(PPAKITMOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yyenuueckuii sxkcnepumenm, nabopamopHie pabomaoi

N3mepenue nokaszaresns IpesioMIIEHUS CTEKJIA.

HccnenoBanne cBOMCTB N300pakeHUH B JTMH3AX.

HabGnronenne nucnepcuu cBera.

Pa3znesa 6. OcHOBBI ClelIHATBLHOH TEOPUN OTHOCUTEILHOCTH
I'paHnnbl PUMEHUMOCTH KIIACCUYECKOM MexaHUKHU. lloctymarsl crienuanbHOU
T€OPUU OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAKYYME, IIPUHIIUIT
OTHOCHUTEIBHOCTH DHWHIITCHHA.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U COKPAIIEHUE JJIMHBI.
DHEPrus 1 UMNYAbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b MaCCHhI C DHEPTUEH U UMITYJIbCOM PEIISITUBUCTCKOM YaCTHUIIBI. DHEPTHS MOKOSI.

Pasznen 7. KBanToBasi pusnka
Tema 1. Dnemenmovl K6AHMOBOU ONMUKU
®oronbl. @opmyna [lnanka cBsi3u 3Hepruv (PoTroHa € €ro 4acToTol. DHEpPrus u
UMITYIIbC (POTOHA.



OtkpeiTue u wuccienaoBanue @ororddexra. Onbitet A. I. CromeroBa. 3aKOHBI
doroadpdexra. VYpaBHenue OitHmrerHa 8 (dortodrddexra. «KpacHas rpaHunan
dotorddekra.

JlaBnenue ceeta. OnbiThl [1. H. JleOGenena.

XUMHYECKOE JECUCTBUE CBETA.

Texnnueckue ycTpoHuCTBa U MPAKTUYECKOE MPUMEHEHUE: (OTOIIEMEHT, (POTOAATUHUK,
coJIHeYHas 0arapesi, CBETOANO/I.

Jlemoncmpayuu

®otordhPekT Ha YCTAHOBKE C ITMHKOBOU TJIACTUHOM.

UccnenoBanue 3akoHoB BHelTHEro Gororddexra.

CBeToauon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OnbiTel Pe3epdopa mo paccesHUIO o -4acTHII.
[Tnanerapnast mogens atoma. [loctynarel bopa. U3nydenue u nornomnienue GpoToHOB pH
NEPEXOJIE aTOMA C OAHOTO YPOBHS dHEPruu Ha Ipyroil. Buael cnektpoB. CekTp ypoBHER
SHEPI'uM aromMa BOAOPOJa.

BonnoBbie cBoicTBa uyactull. Bomusl ge bpois.  KopnyckynsipHO-BOITHOBOM
JyaJTU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3Jy4YCHHE.

TexHnudeckue yCTpOWCTBa M IPAKTUYECKOE ITPUMEHEHHE: CIIEKTPAJIbHBIM aHAIU3
(criexTpocKoI), Jlazep, KBAHTOBBIN KOMITBIOTE.

Jlemoncmpayuu

Monens onsiTa Pezepdopna.

OrnpeneneHue JIMHBI BOJIHBI JIa3epa.

HaGnronenune muHEHYATHIX CIIEKTPOB M3TyYCHHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopHvie pabomaoi

HaGmronenue nuHeiyaToro crekrpa.

Tema 3. Amommnoe a0po

OKCHEPUMEHTHI,  JIOKa3bIBAIOIIUE  CIOXKHOCTh CTpOEHHS  siapa. OTKpbITHE
paanoaktuBHOCTH. OmBITH Pe3epdopaa mo onpeneneHnto cocTaBa paaioaKTUBHOTO
uznydenus. CBoicTBa anbda-, 6era-, raMMa-u3nydeHus. BiusiHue pagnoakTHBHOCTH Ha
YKVBBIE OPTraHU3MBL.

OTtkpeITHE TPpOTOHA U HEeWTpoHA. HyknoHHas mozaens siapa ['elizenoepra— MBaneHko.
3apsn saapa. MaccoBoe uncio sjpa. M30Torsbl.

Anbda-pacnan. DIeKTPOHHBIA U MO3UTPOHHBIN OeTa-pacnaa. 'amMma-u3nyyeHue.
3aKOH paAMOaKTUBHOIO pacraja.

DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. JJedekt Maccel sapa.

SAnepHble peakunu. JleaeHUe U CUHTES sAlIEp.



SAnepublii peaktop. TepmosinepHblii cunTe3. [IpobieMbl U MepCHeKTUBbI SAEPHOU
DHEPIreTUKN. DKOJIOTUYECKNE ACTIEKTHI SIAEPHOU JHEPTETUKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTtoabl HaOIIOAEHUS U PETUCTPALUU JIEMEHTAPHBIX YACTHII.

®dyHaaMeHTalbHbIe B3auMoaecTBUs. ENMHCTBO (pr3nyeckoil KapTUHBI MUpA.

TexHnueckue yCTpOMCTBA M IPAKTUYECKOE MPHUMEHEHUE: JO3UMETp, Kamepa
Buiibcona, siaepHblil peakTop, arToMHast 6oMoa.

Jlemoncmpayuu

CYéTYnMK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxkcnepumenm, nabopamopmnvie pabomur iccnenopanue

TPEKOB YaCTHIL (TI0 TOTOBBIM (PoTOrpadusim).

Pasnen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPHU3UKH

Oranbl pa3BUTHUA acTpoHOMHH. lIpuKiazHOE W MHMPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMUM.

Bun 3Bé3gnoro neda. Co3Besnusi, spKkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JIBUKEHUE.

ConHeuyHas cuctema.

Connue. Conneunast akTuBHOCTb. Mctounuk sHeprun ConHia U 3BE34. 3BE3MbI, UX
OCHOBHBIE XapaKTE€pPUCTUKU. Jlnarpamma «CHEKTPaJIbHBIM KJIaCC — CBETUMOCTB». 3BE3/bI
IVIABHOM TOCJIE10BAaTEIbHOCTH. 3aBUCUMOCTh «MacCa — CBETUMOCTb I 3BE3/ IIaBHOM
nocienoBareabHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE NPEACTABICHUS O
OPOUCXOXKIEHUH U 3BostonMK CoNHIA U 3BE3A. DTallbl )KU3HU 3BE3I.

Mueunsiii [TyTs — Hama anaktuka. [lonoxenue u aeukenne CoinHia B ['anakTuke.
Tunbl ranaktuk. PaguoranakTuky v kBazapbl. YEpHBIE IBIPHI B IpAaX raJIaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ma. Pazberanue rajgakTuk.
Teopus bonbioro B3peiBa. PemkToBOE M3TyYEHHE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie npo0iaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaGmionenuss HEBOOPYXKEHHBIM TIJ1a30M C  HKCIIOJIB30BAHUEM  KOMITBIOTEPHBIX
MIPUIIOKEHUH TSI OTIPEICTICHUS TTOJIOKEHHSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be311s CeBEpHOro MOIYyIIaApUs U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIynsl, mianet, Mneanoro Ilytu.

O0o0aro1ee TOBTOPEHUE

Ponb ¢u3uKM 1 aCTPOHOMHHM B YKOHOMHUYECKOM, TEXHOJIOTHYECKOW, COIMATBHON U
THYECKOU cdepax IeATETHPHOCTH YeIOBEKa, POJb W MECTO (PU3WKH W acTPOHOMHH B
COBPEMEHHOM HAy4yHOH KapTHHE Mupa, poiib (U3MYEeCKOM Teopuu B (POPMHUPOBAHUU
MpeACcTaBIeHUN 0 (U3NYECKON KapTUHE MUPA, MECTO (PU3NUYECKON KapTUHBI MUpPa B 0011IeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O IPUPOJIE.



MesknpeamMeTrHbie CBA3U

N3yuenue xypca pusuku 06a30Boro ypoBHs B 11 kiacce ocymecTBisieTcs ¢ y4EToM
COJIEPIKATENIbHBIX MEKIPEAMETHBIX CBSI3€M ¢ KypcamMH MaTeMaTHK{, OMOJIOrHMH, XUMHUH,
reorpauu U TEXHOJIOTHUH.

Mesicnpeomemmnule nousmusi, CBI3aHHbIE C N3YyYEHUEM METOI0B HAyYHOTO NTO3HAHMSL:
ABJICHUE, HAYYHbIN (akT, runoresa, puanyeckas BeIUUYMHA, 3aKOH, TEOpUs, HAOII0AeHHE,
AKCIIEPUMEHT, MOAEINPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: pelleHHEe CUCTEMBbl ypaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMH:
CUHYC, KOCHUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO,
BEKTOpPbl M MX IMPOEKIUU HA OCHU KOOPJMHAT, CJIO)KEHHWE BEKTOPOB, IPOU3BOJIHbBIEC
AIIEMEHTAPHBIX (YHKIUH, MPU3HAKU TMOAO0OUS TPEYrojlbHUKOB, OMpeleJeHUE IJI0Ian
IIOCKUX (puryp u o6bEMa Ten.

buonozus: snekrpuyeckue sIBJICHUS B )KUBOU NMpUPOJIE, KoJieOaTebHbIe ABUKCHUS B
KUBOU MpUPOJIE, ONTHUECKUE SBJICHUS B )KHUBOU MPUPOJE, ACHCTBUE PaUallNM HA KUBbIE
OpraHu3MBbl.

Xumus: CTpPOGHUE aTOMOB U MOJIEKYJ, KpUCTAJUIMUECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUS KPUCTANIMYECKON PEIIETKU, CIIEKTPATIbHBIN aHAIN3.

l'eocpagusa: mMarHUTHBIE TIONIOCA 3€MJIM, 3aJIeKM MAarHUTHBIX pyad, (OTOCHEMKA
3eMHOM MOBEPXHOCTH, IIPE/ICKa3aHUE 3eMJIIETPSICEHUIA.
Texnonocusi:  NWUHUM  DIIEKTpONEpelnady, TeHepaTop  MEpPeMEHHOro  TOKa,

AIIEKTPOJIBUTATENb, UHIYKIIMOHHAS TI€Ub, pajiap, paAHuONpPUEMHUK, TEIEBU30p, aHTEHHA,
tenedon, CBU-neub, MpOEeKIIMOHHBIN arnapar, BOJOKOHHAs! ONTHKA, COTHEeYHas Oarapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O PU3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuebHoro npeamera «Pu3nka» Ha ypoBHE CpEIHETO 001Iero o0pa3oBaHus
(6a30BBIA  YPOBEHB) JOMKHO OOECIEYUTHh JOCTH)KEHHE CIEAYIOMINX JIMYHOCTHBIX,
METaIpeIMETHBIX U MMPEAMETHBIX 00Pa30BaTEIbHBIX PE3YJIBTATOB.

JINYHOCTHBIE PE3VYJIBTATHI

JInuyHOCTHBIE PE3YJAbTAaThl OCBOCHUS ydyeOHOTo TmpeaMeTa «®Pu3rka» JOJKHBI
OoTpakaTb ~ TOTOBHOCTh W CIIOCOOHOCTh  OOYyYaroIIuMXCs  PYKOBOACTBOBATHCSA
copMupoBaHHON BHYTPEHHEN MO3UIMEN TMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIIUH,
MO3UTHUBHBIX BHYTPEHHHUX YOCKIECHUM, COOTBETCTBYIOIIUX TPAAUIMOHHBIM IIEHHOCTSIM
POCCHICKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO OMNbITa M OIBITA JACATEIbHOCTH B



Mpolecce pean3aiii OCHOBHBIX HANpPAaBIICHUN BOCHUTATCIIBHOW ACATEIBHOCTH, B TOM
YHCJIC B YACTH:
1) rpaxIaHCKOr0 BOCIIUTAHUSA:
c(hopMHPOBAaHHOCTH TPAXKTAHCKON TTO3UIIUHA 00YJAFOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOIO YIEHA POCCUICKOTO OOIIECTBA;
MIPUHATHE TPaJUIIHOHHBIX 00IIEeYeTOBEYECKUX T'YMaHUCTUYCCKHUX u
JEMOKPATUYECKUX IIEHHOCTEH;  TOTOBHOCTh BECTH COBMECTHYIO JCATEIBHOCTh B
WHTEpECax rpakIaHCKOTO
o011ecTBa, y4acTBOBaTh B CaMOYIPABICHUU B 00pa30BaTe/IbHON OpraHU3alliy; YMEHUE
B3aMMOJICHCTBOBATH C COIMATLHBIMA HHCTUTYTaMHU B COOTBETCTBHH C UX
(GYHKIMSAMU ¥ HA3HAYCHUEM; TOTOBHOCTh K TYMaHUTApPHOU ¥ BOJIOHTEPCKOH JIEATSILHOCTH;
2) MaTPHOTHYECKOT0 BOCTUTAHMS: C(OOPMUPOBAHHOCTh POCCUHCKON IpaskIaHCKOH
UJACHTHYHOCTH, TMATPUOTH3MA; IICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM
CHUMBOJIaM, JTOCTH)KCHUSM
POCCHIMCKUX YYEHBIX B 00MacTH (U3UKM W TEXHUKH, 3) AYXOBHO-HPABCTBEHHOTO
BOCIUTAHMS: CHOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHWS, STUYCCKOTO TOBCJICHHMSI;
CIIOCOOHOCTh OIICHMBATh CUTYAIMIO M MMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B JACATCIBHOCTH YYEHOTO;
OCO3HaHHWE JIMYHOTO BKJIaJla B MOCTPOEHUE YyCTOMYMBOrO Oyayiero; 4) 3¢TeTHYeCKOro
BOCIIUTAHMSA: OCTETUYECKOE OTHOLIEHHWE K MHPY, BKIIOUas OSCTETUKY HaydyHOTO
TBOPYECTBA,
npucymiero (pU3M4eckoi Hayke; 5) TPyA0BOro BOCHHUTAHMSA: MHTEPEC K Pa3IMYHBIM
chepam mpodeccroHaTbHON NEATEIHPHOCTH, B TOM YHCIE CBS3aHHBIM C (PU3MKOW W
TEXHUKOM, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp Oymymiedr mpodeccun
peanu30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IUJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
00pa3oBaHUIO U caMOOOPa30BaHUIO B 00IaCTH
(bu3MKU HA TPOTSHKEHUU BCEH JKU3HU; 6) IKOJIOTHYECKOr0 BOCTIUTAHUS:
c(hOpMHUPOBAHHOCTH IKOJIOTUIECKOU KYJIBTYpPbI, OCO3HAHHE TIT0OAIBHOTO XapaKTepa
AKOJIOTHYECKHUX MPOOTIEM; TUTAHMPOBAHUE W OCYIIECTBICHUE NEHCTBUU B OKPY)KAIOIIEH
Cpelle Ha OCHOBE
3HAHMS 1eJIe yCTOWYMBOTO Pa3BUTUS YETIOBEUYECTBA; PACIIMPEHHUE OMBITA JCSITEIBHOCTU
HKOJIOTUYECKOM HAMPABICHHOCTH Ha OCHOBE
MMEIOIINXCS 3HAHUHN TI0 (PU3HKE; 7) IEHHOCTH HAYYHOr0 MO3HAHUS: CPOPMUPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs GU3NUECKON HAYKH; OCO3HAHUE IICHHOCTH HAYYHOU JESITEIIbHOCTH, TOTOBHOCTH
B MIpOIIeCCE M3yUeHUS (PU3UKN OCYIIECTBIATh  MPOCKTHYIO U
HCCIIeIOBATEIIbCKYTO NEeSATENHHOCTh HHINBHUIYATbHO U B TPYIITIE.



METAIIPE/IMETHBIE PE3VYJIBTATDBI

ITo3HaBaTe/IbHbIC YHUBEPCAJIbHBbIE Y4eOHble aelicTBus ba3oBbie
JOrMYeCKHe NefCTBUA:
CaMOCTOSITEILHO (DOPMYITUPOBATH U aKTyaJIM3UPOBATh MIPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONpEeAeNATh LEIU JCATEIbHOCTH, 3aJaBaThb IMapaMeTpbl W KPUTEPUH HX
JNOCTWKCHUS, BBISIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B paccMaTpPpUBAEMBbIX

buznIecKux
SIBJICHUSIX;

pa3pabarkIBaTh TUIaH PEIICHUS TPOOIEMBI C YUETOM aHaM3a UMEIOIINXCS
MaTepUaJIbHBIX M HEMaTepHajbHbIX PECYPCOB; BHOCUTH KOPPEKTUBBI B JEATECIBHOCTD,

OIIEHUBATh COOTBETCTBUE PE3YJITATOB
LEJIIM, OLICHMBATh PUCKU TMOCJIEACTBUM NESATETbHOCTH; KOOPJIAUHUPOBATH U BBHITIOJIHSITH

paboTy B YCIOBUSX PeabHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS; pa3BUBATh KPEATUBHOE MBIIIICHUE TIPU

pEIIeHNHU KU3HEHHBIX MPOOIeM.

Ba3oBble ucciaeaoBareibckue AeiCTBYA:

BJIaJIETh HAYYHON TEPMUHOJIOTUEN, KIIFOUEBBIMHU MOHATUSMH H METOAAMU
¢uznueckoil HayKu; BJIaJeTh HaBBIKAMH Y4YeOHO-MCCIIEIOBATEIbCKOW U TMPOEKTHOM
NESITENBHOCTH B 00J1IaCTU (PU3UKHU, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSTEIEHOMY
MOMCKY METONIOB PEIICHUS 3aJa4 (U3MUECKOTO COACpPKaHUs, MPUMEHEHUIO Pa3INYHBIX
METOJIOB [TO3HAHUS;

BIaIETh BUJAMH JIEATEIIBHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETALIUH,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX CUTYaIMsX, B TOM YHCIIE MPU
CO3/IaHMH y4E€OHBIX MPOEKTOB B 001acTH (DU3UKHU; BBIABIATH MPUYMHHO-CIICICTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3a/1a4y, BBIIBUTaTh TUITOTE3Y €€ PEUICHUS], HAXOAUTh apTyMEHTHI
JUI TOKa3aTeabCTBA CBOMX YTBEPXKICHUM, 3a/aBaTh NapaMeTPbl U KPUTECPUU PELICHUS,
AHAJIM3UPOBATH MOJIYYEHHBIEC B XO€ PELICHUS 3214l PE3YJIbTaThl, KpUTUUECKH
OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX; CTABUTh U

dbopMynupoBaTh COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON
JESTENHHOCTH, B TOM YHUCJIC TIPH U3YYCHUH (PU3MKH; 1aBaTh OIEHKY HOBBIM

CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TEPEeHOCUTHh 3HaHWS 1O (u3MKe B  MPAKTUYECKYHD  00JIacTh
KU3ZHEIESITEIbHOCTH; YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX O0IacTei;
BBIJIBUTaTh HOBBIE WJICH, NPEAJIararb OPUTHMHAJBbHBIE TOAXOIbl U PEIICHUS; CTaBUTh
poOJeMbl U 3a/1a4M, JOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHMUS.

Pabora ¢ undopmanuei:



BJa/JIeTh HaBbIKAMHU TOJIy4YeHUs HUHPOpManuu (U3HMUYECKOTO COAEPKAHUS U3
MCTOYHHKOB PA3HBIX THUIIOB, CAaMOCTOSITENIBHO OCYIIECTBIATH IIOWCK, aAHAJIN3,
CUCTEMATU3alMI0 W HWHTEPIpPETAlUI0 HHPOpPMALUMU PA3NMYHBIX BHIOB U  (HopM
MIPE/ICTAaBICHUS; OLEHUBAaTh JOCTOBEPHOCTh HWH(GOPMALIMM;  HMCIOJIb30BaTh CpPENCTBA
MH()OPMALIMOHHBIX ¥ KOMMYHHUKAIlMOHHBIX TEXHOJIOTM B pPEIIEHWU KOTHUTHBHBIX,
KOMMYHUKAaTUBHBIX U OPraHU3aLMOHHBIX 3a]1a4 C COOJII0ICHIEM TPEOOBAHUM HIPTOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYpPCOCOEPEKEHUS, MPABOBBIX U ITUYECKUX HOPM,
HOPM MH(POPMALMOHHON 0€30MaCHOCTH; CO3/]aBaTh TEKCThI (PU3MUYECKOrO COAECPKAHUS B
pasnuuHbIX (opmarax ¢ yY4y€TOM Ha3zHaueHHs WHOOpPMAIMM W LEJIEBON ayluTOpHH,
BbIOMpasi ONTUMAaIbHYI0 (POPMY MPEICTABICHUS U BU3yaIU3AIUH.

KoMMyHHMKATHBHBIC YHUBEPCAJIbHbIC YUeOHbIe 1eiiCTBUSA:

OCYILIECTBIISITh OOIEHWE Ha ypoKaxX (PU3UKH U BO BHE-YPOUHOU JEATECIbHOCTH;
pacrio3HaBaTh MPEANOCHUIKM KOH(IMKTHBIX CHTYallMd W CMSAT4aTh KOH(IIUKTHI,
Pa3BEPHYTO U JJOTMYHO U3JIaraTh CBOIO TOUYKY 3pPEHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPENCTB;
MOHMMATh U UCTOJb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIMBUYyaJIbHOU
paboThl; BHIOMpPATh TEMAaTUKYy M METOIbl COBMECTHBIX NEHCTBUHA C y4€TOM OOLIUX
UHTEPECOB
U BO3MOXKHOCTEW Ka)XIOTO 4WiI€Ha KOJUIEKTHBAa;  INPUHHUMAarh LEJIU COBMECTHOM
NEeATENIbHOCTH, OPTraHW30BBIBATh U KOOPAWMHUPOBATH JEUCTBUS MO €€ IOCTHKEHUIO:
COCTaBISITh IUUIAH JIEWCTBUM, paclpefeisTb pOoJH ¢ YYETOM MHEHHH YYaCTHUKOB,
o0CyXJaTh pe3yJbTaThl COBMECTHON paboThI; OIEHHWBAaTh KAaueCTBO CBOErO BKIJIala M
Ka)I0r0 Y4aCTHHUKA KOMaH/bl B 00NN
pE3ybTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM; MPEAiaraTb HOBbIE MPOEKTHI, OLICHUBATH HJICH
C O3ULIMA HOBU3HBI,
OpUTMHAJIBHOCTH,  MPAKTHUYECKOW  3HAUYUMOCTH; OCYILIECTBISTh  MO3UTHUBHOE
CTPaTErn4eCKOe NOBEACHHUE B PA3JIMYHBIX CUTYALUAX,
MIPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaabHbIe y4eOHbIe AeiicTBUs CaMoopraHu3anms:
CaMOCTOSITETTFHO OCYIIECTBIISITH TTO3HABATENIBHYIO JIEATETLHOCTh B 0071aCTH (PU3HKHU
U aCTPOHOMUH, BBISIBISTH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a]1a4M;
CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PEIICHUS PACUETHBIX M KA4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHUSI TIPAKTHUYECKOH pabOThl ¢ YYETOM HMMEIOIIMXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW M MPEANOYTEHUI; 1aBaTh OLEHKY HOBBIM CUTYAIUsIM; PACIIUPSITH PAMKH
y4eOHOro mpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN; JIeJlaTh OCO3HAHHBIN BHIOOP,
apryMeHTHUpOBaTh €ro, Oparb Ha ce0st
OTBETCTBEHHOCTb 3a PEILICHUE; OIICHUBATh
MPpUOOPETEHHBIN OIBIT;



CroCcOOCTBOBaTh (POPMUPOBAHUIO U
MIPOSIBJIICHUIO SPYAUIIMU B 001aCTH
duzukwy,
MOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTeIbHbINA U KYJIBTYPHBIM YPOBEHb.

CaMOKOHTPO/Ib, IMOIIUOHAIbHBIN HHTEJLJIEKT:
JlaBaTh OIIEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIIHHOCTD,
OIICHUBaTh COOTBETCTBUE PE3YJIbTATOB IEsIM; BJIQJCTh HABBIKAMHU I[1O3HABATEILHOMN
pediekcuu Kak 0CO3HAHUSI COBEPIIIAEMBIX
JEUCTBUM M MBICIIUTEIIBHBIX MPOIIECCOB, UX PE3yIbTaTOB U OCHOBAHWM; WCIIOJIb30BaTh
npuéMbl pedIeKCUM JIJIsl OIIEHKHU CUTYallluH, BLIOOpa BEPHOTO
pelieHus; yMeTh OIIEHMBATh PUCKHM M CBOEBPEMEHHO MPUHUMATh PEHIEHUs MO HUX

CHWIKEHUIO; IPUHUMATh MOTUBBI M ApTYMEHTHI IPYTUX MPU aHAIIU3E PE3YJIbTaTOB
NeATeIbHOCTH, IPUHUMATh ce0sl, TOHUMasi CBOM HEIOCTATKU M JIOCTOMHCTBA; TPUHUMATD

MOTHBBI M apTYMEHTHI APYTUX MPU aHAJIU3E PE3YJIBTATOB
NeATeNIbHOCTH, TIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA

OIIINOKH.

B mnporiecce mocTukeHUS JIMYHOCTHBIX PE3YJABTATOB OCBOSHUSI TPOTpPaMMBI 10
dbu3uKe 11 ypOBHS cpeiHero ooiiero oopa3oBaHus y 00yUYarOIIMXCs COBEPIIIEHCTBYETCS
AMOITMOHATBHBIN UHTEJUICKT, IPEATIoarami cOpMUPOBAHHOCT:

CaMOCO3HAHHUS, BKIIOYAIOIIETO CIIOCOOHOCTH ITOHMMAaTh CBOE SMOIIMOHAILHOE
COCTOSIHME, BUJICTh HAMPABICHUS PAa3BUTHUS COOCTBEHHOW AMOIIMOHAIBHOU Chephl, OBITH
YBEPEHHBIM B cebe; caMOperylnMpoBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJb, YMECHHUE
IPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHUE, CIIOCOOHOCTH aJalTHPOBAThCS K
OMOITMOHATBHBIM H3MEHEHUSM M TPOSBISITh THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTHXKCHHIO IIEJIH M YCIIEXY,
ONTHUMHU3M, WHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATh HMCXOS M3 CBOMX BO3MOYKHOCTCH;
OMITIATUH, BKJIIOYAIOMICH CIOCOOHOCTh IMOHHMMATh 3MOIIMOHAIBHOE COCTOSHHE APYTHX,
VYUTBIBATh €r0 MPHU OCYIIECTBICHUU OOIICHHS, CIHOCOOHOCTh K COYYBCTBHUIO U
COTICPE)KMBAHUIO; COIMAIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh
OTHOIICHHUS C
JIPYTUMU JTIOABMU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3peniaTh KOHMIUKTHL.

HNPEAMETHBIE PE3YJIBTATbBI

K xoHmy oOyuenuss B 10 Kjacce mpeIMeTHbIE pe3ylbTaThl HA 0a30BOM YpOBHE
JOJIKHBI OTpaxaTb CPOPMUPOBAHHOCTh Y OOYUAIOIIUXCSI YMEHUM:

JNEMOHCTPUPOBaTh Ha TMpUMEpax pojib M MecTo (U3MKM B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHUH,
B MPAKTUYECKOMN AEATEIbHOCTH JIFONIEH;



YUYUTHIBATh TPAHULIBI TPUMEHEHUS U3YYEHHBIX (DU3NUECKUX MOJIETIEH: MaTepuabHast
TOYKa, WHEpIMaJibHAs CHCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TENO, HACANbHBIN Tas3,
MOZIEIU CTPOECHHUS I'a30B, JKUAKOCTEN U TBEPABIX TEJl, TOUCYHBIN NICKTPUUECKUH 3aps IIpU
peuieHnd (QuU3MUECKUX 3aj]ad; pacro3HaBaTh (u3nuecKue sBiIeHUs (Mpolecchl) U
OOBACHATP MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KHUHETHUUYECKOU TEOpUHU
CTPOEHUSI BEIIECTBA M DJJEKTPOAMHAMUKHU: DPABHOMEPHOE M  PAaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBI)KCHHE, CBOOOJHOE TMaJeHUE Tel, JABUXKEHUE IO OKPYKHOCTH,
UHEepLMs, B3aumozaeiicTBue Tten, naud@ysusa, OpOyHOBCKOE JBUKEHHE, CTPOEHUE
KUJKOCTEH W TBEPHABIX TeEJ, U3MEHEHHUE OoOBEMa TeNn MpHU HarpeBaHUM (OXJIAXKIACHUN),
TEIJIOBOE PaBHOBECHE, UCIAPEHUE, KOHJCHC AL, TUIaBI€HNE, KpPUCTAIUIN3ALUs, KUTIEHUE,
BJIQXKHOCTH BO3/1yXa, MOBBIIIEHUE JJABJICHUS ra3a IIpU €ro HarpeBaHUM B 3aKPHITOM COCY/IE,
CBA3b MEXKIYy IIapaMeTpaMHM COCTOSIHMSI ra3a B H30MpOLECCax, JJICKTpU3alMs Ted,
B3aUMOJICHCTBUE 3apsJI0B; OMTMCHIBATh MEXAHUYECKOE JIBHXKCHHUE, UCTIONB3YS (PU3NUECKUe
BEJIMYMHBI: KOOPJIMHATA, MyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, Cuia,
UMITYJIbC T€Jla, KHHETHYeCKasi SHEPTusl, OTCHIINAIbHAsL YHEPTHsl, MEXaHndecKkas padora,
MEXaHU4eCKasi MOIIHOCTb; MPHU OMHCAHUU TPABUIBLHO TPAKTOBATh (PUBMYECKUIN CMBICT
UCIIOJIb3YeMBIX BEJIMYMH, WX OO0O3HAYEHUS U CIUHMIIBI, HAXOAUTh (POPMYIIHI,
CBSI3bIBAIOIIME JIAHHYIO (M3MYECKYIO0 BEIMYMHY C JAPYTUMHU BEJIMYHMHAMU; ONUCHIBATH
U3yYEHHbIE TEIUIOBbIE CBOMCTBA TEJN M TEIUIOBBIC SBICHHS, HCIOIB3YS (U3HUECKUE
BEJIMYMHBI: JIaBIICHHUE ra3a, TEMIIEPATypa, CPEAHAS KUHETHYECKAs] SHEPTHUSI XaOTHYECKOTO
IBUKEHUSI MOJIEKYN, CPEIHEKBAJpPAaTUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIUIOTHI,
BHYTPEHHsISI JHEprusi, pabora raza, KodpOUIMEHT MOJE3HOro IEHCTBUS TEIUIOBOTO
JBUTATENIS; TIPU ONMHMCAHUM TPABWJIBHO TPAKTOBATHh (PU3WYECKUI CMBICT HCIOIB3YEMBIX
BEJIMYMH, UX OOO3HAYEHUS W EIUHUIIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIONIUE TAaHHYIO
(Gu3MUECKyI0 BETUYMHY C IPYTMMHU BEIMYWHAM; OMKCHIBATH M3yUYEHHBIE AJIEKTPUUECKUE
CBOICTBA BEIIECTBA W JJIEKTPUUECKUE SIBICHHS (MPOLIECCHI), HCIONB3YS (PU3HUECKUE
BEJIMYUHBI: DJIEKTPUYECKHI 3apsl, OJIIEKTPUUECKOE TMOJ€, HANpsSKEHHOCTh MOJs,
MOTEHIINAJI, Pa3HOCTh MOTECHIIMAJIOB; TIPU OMMCAHUH MPABUIBLHO TPAKTOBATH (MU3HUECKUN
CMBICIT HCIIOJIb3YEMbIX BEIWYWH, UX O0O3HAUCHUS WU EIUHUIIBI; YKa3bIBaThb (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYHUHY C APYTMMHU BEIMYMHAMHE; aHATH3UPOBAThH
duznuecKue MpoIecchl M SBICHUS, UCTIONB3yd (PU3NYECKHe 3aKOHBI U TPUHIINIBI: 3aKOH
BcemupHoro tarorenus, I, I u Il 3akonsl HeroTOHA, 3aKOH COXpaHEHHSI MEXaHHUYECKON
SHEPIruM, 3aKOH COXPAaHEHUS WMIYJAbCa, MPUHLUI CYNEPHO3ULUUA CUJI, MPUHIUI
PaBHONPaBHsl WHEPLUHUAIBHBIX CHCTEM OTCYETA, MOJIEKYISPHO-KMHETHYECKYIO TEOPHUIO
CTPOCHHS BELIECTBA, Fa30BbIE 3aKOHBI, CBA3b CPENHEN KHHETUYECKOW SHEPIUH TEIJIOBOTO
JBUKEHUSI MOJIEKYJ ¢ a0COJIIOTHOM TeMIlepaTypou, NEepPBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH
COXpaHEHUs JIIEKTPUUYECKOTO 3apsAna, 3akoH KymoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GOpMYIHPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBIPAXKEHUE U YCIOBUSI (TPAHUIIbI, OOJIACTH)
MIPUMEHHUMOCTH;

OOBACHATH OCHOBHBIE NPUHIUIIBI JACHCTBHUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyarh yCIOBUS UX O€30MACHOTO UCIOIb30BAHUS B IOBCEIHEBHOM KU3HMU;



BBITIOJTHATH JKCTIICPUMEHTHI IO HWCCIICNOBAHUIO (M3WYECKUX SIBICHUW M TPOIECCOB C
WCIIOJIb30BAHMEM TIPSMBIX W KOCBEHHBIX HW3MEPCHHH, TpHU ITOM (POPMYIUPOBATH
npobieMy/3aayy M THUIOTE3y Y4eOHOro HKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJIOKEHHOTO  00OpYIOBaHUS, TMPOBOAUTH ONBIT ¥  (QOPMYITHPOBATH  BBIBOJIHI;
OCYIIECTBIATh TPSAMbIE M KOCBEHHBIC H3MEpEHUS (PU3NYSCKUX BEIWYUH, TPH 3TOM
BBIOMPATH ONTHMAJIBHBIN CIIOCO0 M3MEPEHUS U UCIIOIB30BaTh N3BECTHBIC METOMIBI OIICHKU
MOTPEITHOCTeH  W3MEPEHHM; HCCIIeoBaTh 3aBUCHUMOCTH  MEXIY  (U3UYCCKUMU
BEJIMYMHAMHM C WCIOJB30BAaHUEM TMPSAMBIX HM3MEPEHUH, IMPU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PUKCHPOBATh PE3YJIBTAThI MOTYYEHHOW 3aBUCUMOCTH (DU3UYECCKUX BEITUYHMH B
BUjIe TAOMUI] U TpadUKOB, JEJaTh BBIBOABI MO pe3yJbTaTaM HCCIICIOBaHUS; COOIOAaTh
npaBuia 0E30MacHOTO Tpyda MPH MPOBEJACHUHM HCCIEAOBAHUN B paMKax yd4eOHOTo
OKCIIEPUMEHTa,  Yy4eOHO-HCCIEOBATEIbCKOH M TPOEKTHOW  JACSITENbHOCTH  C
UCIIOJIb30BaHUEM H3MEPUTEIBHBIX YCTPOMCTB M JaOOPATOPHOTO OOOPYIOBAHUS; PEIIaTh
pacuéTHbBIC 3aJaud C SBHO 3aJaHHOW (PU3WYECKON MOJCNBIO, UCTONB3YS (HU3HMYCCKUE
3aKOHBI ¥ TPUHITUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 3a/1a9M BEIOMPATh (PU3NYCCKYIO MOJICITb,
BBIJICIIATH (PU3NUECKUE BETMIMHBI M (DOPMYITBI, HEOOXOIUMBIE JIJIS €€ pelIeHUs, IPOBOIUTH
pacuéThl M OILICHWBATh PEaJbHOCTh TOJYYCHHOTO 3HAYCHHUS (U3MYCCKOW BEITUYHHBL,
peliarh KaueCTBCHHBIC 3aJ]aud: BHICTPAMBAaTh JIOTUYCCKH HEIMPOTHBOPCUMBYIO IICTIOUKY
paccyXJIeHui ¢ Omopoi Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBICHUS;
UCTIONIB30BaTh TMPH PEHMICHUH YYeOHBIX 3aJa4 COBpPEeMEHHbIE HH(OPMAIMOHHEIC
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUH U MTPEICTABICHUS YIeOHOM
U HAYYHO-TIOMYJSIpHOW WHGOpMAIMK, TONYYeHHOW W3 pa3jMYHBIX HWCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATh MOTyYaeMyr0 WHGOpPMAIUIO; MPUBOAUTH MPUMEPHI BKIIana
POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAyKH, OOBSCHEHHE IMPOIIECCOB OKPYXKAIOIIETO MUpPA, B Pa3BUTHE TECXHUKU H
TEXHOJIOTHH; UCIIOJB30BaTh TCOPETHUSCKHUE 3HAHUS MO0 (PU3MKE B MOBCEIHEBHOW JKU3HH
s obecriedeHuss 0€30MacHOCTH TpU OOpalieHuH ¢ MPUOOpaMH M TEXHUUYECKUMH
YCTpOWCTBAMHU, JJII COXpPAaHEHUS 370POBbS W COONIONEHUS HOPM DKOJIOTHUYECKOTO
MOBE/ICHHSI B OKpYXKaromieil cpene; paboTaTh B TPYMIE C BBIMOJTHCHHEM Pa3IMYHBIX
COIIMAJIBHBIX POJIEH, TUTAHMPOBATh pPaldOTy TPYIIBI, PANUOHATIBHO PACTIPEACIAThH
00s13aHHOCTH W TUIAHUPOBATH ACSATEIBHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJCKBATHO
OIICHMBATh BKJIAJl Ka)XJOTO M3 YYAaCTHUKOB TPYIIBI B pEHICHHE paccMaTpUBAeMOM
POOIIEMBI.

K kxoHmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE
JOTHKHBI OTPaXkaTh CHOPMHUPOBAHHOCTH y OOYJAFOIINXCS YMECHHI:

JEMOHCTPUPOBaTh Ha TMpUMEpax poiib M MecTo (HU3MKKM B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOU KapTUHBI MUPA, B PA3BUTHUU COBPEMEHHON TEXHUKH U TEXHOJIOTHH,
B MPAKTUYECKON NEATEIbHOCTH JIIOJIEH, [IEJIOCTHOCTh U €IUHCTBO (PU3HUECKON KapTHUHBI
MHUpA; YUUTHIBATh T'PAHULIBI IPUMEHEHUSI U3YUYCHHBIX (PU3UUYECKUX MOJETIEH: TOUECUHBIN
ANEKTPUYECKUI 3apsiji, JIyd CBETAa, TOYEYHBIM MCTOUYHUK CBETA, sAJAEpPHAs MOAECIb aToMma,



HYKJIOHHAsT MOJIeJIb aTOMHOTO si/ipa MpU PEIICHUH (DU3NUYECKUX 3a/ay; paclo3HaBaTh
dbuszndeckue sipneHust (MpoLecchl) U OOBICHITH UX HA OCHOBE 3aKOHOB AJIEKTPOJMHAMUKH
Y KBaHTOBOW (DU3UKH: dJIEKTpUUYECcKasi MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XMMUYECKOE,
MarHuTHOE JIEUCTBUSL TOKA, B3aMMOJCHCTBUE MATrHUTOB, SJCKTPOMArHUTHAasT MUHIYKIIUS,
JNEeUCTBHE MATrHUTHOTO TIOJSL Ha TMPOBOAHMK C TOKOM M JBIDKYIIUWCS 3aps,
AJICKTPOMATHUTHBIC KOJIEOAHUSI W BOJIHBI, NPSIMOJIMHEMHOE paclpOCTPaHEHHE CBETA,
OTpakeHue, TMpesjoMiieHne, uHTepdepeHius, audpakiuus U ToJdIpuU3alus CBETA,
nucriepcus cBeta, (otosnekrpuueckuii 3ddext (pororddexr), cBeToBOE HaBICHHUE,
BO3HMKHOBEHHE JINHEHNYATOTO CIEKTpa aromMa BOJIOPOJa, €CTECTBEHHAs U MCKYCCTBEHHAS
PaIMOaKTUBHOCTh;, OIMUCHIBaTh HW3YYEHHBIC CBOWMCTBA BeIIECTBA (DJIEKTPUUECKUE,
MAarHuTHbIE, ONTHYECKHE, DJIEKTPUUYECKYI0 MPOBOJUMOCTh pPa3IMYHBIX Cpel) U
ANIEKTPOMATHUTHBIC  SBJICHUS  (TIPOLIECCHI), HUCMONB3yS  (U3UYECKUE  BEIUYUHBI:
MEKTPUYECKUIM 3apsifl, CUja TOKa, OJJICKTPUUYECKOE HaMpsKEHUE, ODIICKTPUIECKOE
COTNPOTUBIIEHUE, PA3HOCTh IMOTEHIIMAJIOB, OJJICKTPOABMIKYINAs cujia, paboTa TOKa,
WHIYKIHAST MAarHUTHOTO MOJsi, cuia Amrepa, cuna JlopeHra, HHAYKTUBHOCTh KaTYIIIKH,
DHEPrHsl JJICKTPUYECKOTO M MArHUTHOTO TIOJICH, TEPHOJ W 4YacToTa KojeOaHuW B
KoJie0aTeIbHOM KOHTYpe, 3apsji W CWIa TOKa B TMPOIECcCe TapMOHUYECKUX
AJIEKTPOMATHUTHBIX KosieOaHui, (POKYCHOE PAacCTOSHHE U ONTHYECKas CWiia JMH3BI, MPU
ONMKMCAHUM TPABUIBHO TPAKTOBATh (PUIWYECKUI CMBICT HMCHOJIB3YEMBIX BEJIUYMH, HX
00O3HAaYeHHs] U EAMHUIIBI, YKa3bIBaTh (hOPMYIIbI, CBA3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTMMH BEIWYMHAMH; OINHUCHIBATh H3Y4YCHHbIE KBAHTOBBIC SBICHUS U
IPOIIECCHI, UCTIONB3Ys (U3UUECKUE BEJIMUYMHBI: CKOPOCTD JIEKTPOMArHUTHBIX BOJIH, JJTMHA
BOJIHBI M YACTOTA CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPUO/T MOTypaclaia, YJHEPTUs CBI3U
aTOMHBIX SIJIEP, PU ONMCAHUU TTPABMIIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCTIOIB3YEMBIX
BEJIMYMH, UX OOO3HAYCHHS U EIUHUIIBI, YKa3bIBaThb (DOPMYIIbI, CBS3BIBAIOIIUE JTaHHYIO
(Gu3MUECKy0 BEIWYUHY C JAPYTMMU BEJIUYMHAMH, BBIYUCIATH 3HAYCHUE (PU3MUECKON
BEJIMYMHBI; aHAM3UPOBATh (DU3UUYECKHUE TMPOIIECCHl U SBICHUS, UCTOIB3YS (PU3NUECKUE
3aKOHBl W MPHUHIUINBL: 3aKoH OMa, 3aKOHBI MOCIENOBAaTENBbHOTO W MApaslIeIbHOTO
COCIMHEHUS NMPOBOAHUKOB, 3aKOH Jlxkoynsa—JIeHna, 3aK0H 3J€eKTPOMarHuTHOW WHAYKIIHH,
3aKOH NPSIMOJIMHENHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
MPEJIOMJICHHSI CBEeTa, ypaBHeHUe OuWHITeHHa i (ortodrddekra, 3akoH coxpaHeHUS
SHEPI'UH, 3aKOH COXPAHEHUS UMIYIIbCa, 3aKOH COXPAaHEHUS JIEKTPUUECKOIO 3apsiaa, 3aKOH
COXpaHEHUs MAaCCOBOTO 4HWcia, MOCTynarbl bopa, 3akoH paJiMOaKTUBHOIO pacrnaja, npu
ATOM Pa3INydarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MATEMaTHYECKOE BBIPAKEHUE U
yca0BuUsl (TpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

ONpENENATh HAMPABICHUE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJIsl MPOBOJIHUKA C

TOKOM, CHJIbl AMIiepa U cuiibl JIopeH1ia; CTpOUTh U ONMKUCHIBATh M300paXKEHUE, CO3/1aBAEMOE
IJIOCKUM 3€PKAJIOM, TOHKOU

JIMH30M; BBIMOJIHATH SKCIIEPUMEHTBI 10 UCCIEAOBAHUIO (PU3NYECKUX SBJICHUI U MPOLIECCOB

C UCIIOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HM3MEpPEHUI: mpu 3TOM (HOPMYIUPOBATH



npobieMy/3aiayy W THUIOTE3y Y4eOHOro OJKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3
MIPEIJIOKEHHOTO  000PYIOBaHUsS, TPOBOAWTH OMNBIT W  (POPMYIUPOBATH BHIBOJIHI,
OCYIIECTBIATh TPSAMBIE M KOCBEHHBIC H3MEpPEHHUS (DU3NUECKUX BEIWYWH, TPH ITOM
BBEIOMPATH ONITHMAJIBHBIN CITOCO0 M3MEPEHUSI M HCTIONh30BaTh H3BECTHBIC METOIbI OIICHKU
MOTPEITHOCTeH W3MEpPEHU; WCCIeN0BaTh 3aBUCUMOCTH (U3UYECKUX BEIMYHUH C
WCIIOJIb30BAHUEM  TPSMBIX HM3MEPEHHI: TP 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(UKCHPOBATh PE3YNIBTAThl TOTYYEHHOW 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHJIC
TaOJIUIl ¥ TpaUKOB, Je1aTh BEIBOMBI IO PE3yJbTaTaM UCCIICIOBAHMS; COOIONATh MPaBUIIa
0e30MacHOro TpyAa MpH MPOBEICHUH HUCCICIOBAHUN B paMKax Y4eOHOTO SKCIIEPHMEHTA,
y4eOHO-UCCIIEIOBATEIbCKOM W TPOEKTHOM  ACSITENBHOCTH C  HCIOJIB30BAHHEM
U3MEPUTEIIBHBIX YCTPOUCTB U JJa00OpATOPHOTO 000PYIOBAHUS; PEIIaTh PACUETHHIC 3a1a91
C SIBHO 3aIaHHON (PU3UYECKON MOJIEIBIO, HCTIONB3Ys (PH3NYCCKUE 3aKOHBI M IPUHIIMIIBI, Ha
OCHOBE aHaJIM3a yCIOBUS 3aa4U BHIOMpATh (YU3UUECCKYIO MOJIEIb, BBIICIATh (PH3NUYCCKHE
BEJIMYHUHBI U (OPMYJIbI, HEOOXOIUMBIE IS €€ PEIICHHMS, POBOAUTH PACUETHl U OIICHUBATh
pPCaJbHOCTh TIOJYYCHHOTO 3HaueHUs (PU3NYCCKOW BEJIMYMHBI; pEIlaTh KaueCTBCHHBIC
3aJ1a4yM: BEICTPAWBATh JIOTUYCCKH HEIPOTHBOPECUUBYIO IIETTOUKY PACCYKICHUH C OTIOPOH Ha
W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH W (U3MYCCKUE SIBJICHUS, WCIOJIb30BaTh IPHU
pelICHUM YYCOHBIX 3a7ad COBPEMCHHBbIC HMH(OPMAIMOHHBIC TEXHOJIOTHHU IS TOWCKA,
CTPYKTYPHPOBAHWUsI, HHTEPIPETALUN U TPEICTABICHUs YIeOHON W HAayYHO-TIOMYIISIPHOM
UHPOpMAINH, TOTYYCHHOW W3 Pa3UYHBIX HCTOYHHKOB, KPUTHYECKH aHAIM3UPOBAThH
NoTydaeMyro WHQPOpPMAINIO; OOBSCHATh TPUHIUIBI JCUCTBUS MAIIWH, MPHOOPOB H
TEXHUYECKUX YCTPOKCTB,

pa3nuyaTh YCIOBHS X 0€30IaCHOTO MCIIOH30BAHUS B TIOBCEHEBHOW KU3HU, TPUBOIHUTH

pUMEpPHI BKIIaa POCCHUCKHUX U 3apYOeKHBIX YIEHBIX-(U3UKOB B

pa3BUTHE HAYKW, B OOBSICHCHHE TIPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHH; UCIIONB30BaTh TCOPETHUSCKHUE 3HAHUS MO0 (PU3MKE B MOBCEIHEBHOW JKU3HH
s obecriedeHus: 0€30MacCHOCTH TpU OOpalieHUuH ¢ MPUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMHU, JJII COXpPAaHEHUsS 370POBbSI W COONIOACHHS HOPM 3KOJIOTHYECKOTO
MOBE/ICHHSI B OKpYXKarolieil cpene; paboTaTh B TPYyMNE C BBIMOTHEHHEM Pa3TUYHBIX
COIIMAJIBHBIX POJIEH, TUTAaHMPOBATh pPaldOTy TPYIIBI, PANUOHATIBHO PACTIPEACIIThH
00s13aHHOCTH W TUIAHUPOBATH ACSATEIBHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJCKBATHO
OIICHWBATh BKJIAJl KaXJOTO0 W3 YyYaCTHUKOB TPYIIBI B pEHICHUE paccMaTpUBACMOM
pPOOIIeMBI.
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