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MNOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 6a30BOT0 ypOBHS Ha YPOBHE CPEAHEro 00Iero oopasoBanus pa3paboTaHa Ha
OCHOBE MOJIOXKEHUN U TpeOOBaHUM K pe3ybTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeNIbHOM MPOTrpaMMBbl,
npeacraBieHHbx B PI'OC COO, a Takxke ¢ yuétoM denepanbHoit pabodeit mporpaMMbl BOCIIUTAHUS H
KOHIICTIIUM TIpenofaBanus ydeObHoro mnpeaMera «®DPusuka» B 00pa3oBaTENbHBIX OpraHU3AIMIX
Poccuiickoit @enepannu, peaan3yonmx OCHOBHbIE 00pa30BaTeIbHbIC TPOrPAMMBI.

Copepxanuie IporpaMmsbl o (PU3MKE HAMpPaBiIeHO Ha (OPMUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHUHBI
mupa oOyyarommxcs 10-11 kiaccoB mpu oOydueHun ux ¢uszuke Ha 0a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-AEATENIbHOCTHOrO noaxoaa. [Iporpamma mo ¢usuke coorBercTByeT Tpeboanusm DPI'OC
COO k mnaHupyeMbIM JMYHOCTHBIM, IPEAMETHBIM W METANpEeIMETHBIM pe3ylbTaTaM OOydeHus, a
TaK)Ke YYUTHIBAET HEOOXOIMMOCTb pealli3alli MEXIPEIMETHBIX CBs3ed (DM3UKU C ECTECTBEHHO-
HAyYHBIMU y4YeOHBIMHU TpeAMeTaMu. B Hell ompenensioTcs OCHOBHBIC €N M3y4eHUs (PU3UKH Ha
ypOBHE cpeaHero oOmiero o0Opa3oBaHUs, IUIAHHPYEMBIE PE3yNIbTaThl OCBOCHUS Kypca (QHU3UKH:
JMYHOCTHBIE, METANpPEIMETHBIE, TPEIMETHBIC (Ha 0a30BOM YpOBHE).

[Tporpamma o (pu3mKe BKIIOYAECT:

. IUTAHUPYEMbIE PE3yJbTaThl OCBOCHHA Kypca (M3MKM Ha 0a30BOM YPOBHE, B TOM YHCIIE
peIMETHBIEC PE3yIbTaThl MO r0JIaM O0yUYEHUS;

. coaepkaHue yueOHoro npeamera «Ou3uKa 1mo rogaM o0ydeHHUs.

®du3rka KaK Hayka o Hanbosee 00X 3aKOHAX MPUPO/JIbI, BHICTYIIAS B Ka4eCTBE yUeOHOTro MpeaAMeTa B
IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJl B CHUCTEMY 3HaHUN 00 okpyxkaromiem mupe. LlkonbpHbI Kypce
GuU3MKKM — CcHUCTEMOOOPA3yIOUI JUIsl €CTECTBEHHO-HAayUHBIX YYEOHBIX MPEIMETOB, IOCKOJIBKY
¢u3nueckrue 3aKOHbBI JEeKaT B OCHOBE NPOLIECCOB U SIBICHUHM, M3ydyaeMbIX XUMHEH, OHOJIOTrHeH,
¢usuueckoil reorpadueir u actpoHomueil. lMcnonb30BaHNe M aKTHBHOE NMpPUMEHEHHE (U3UUECKUX
3HAHUW OMpeNeNsieT XapaKTep W pPa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B cdepe DHEPreTHKH,
TpPaHCIIOPTa, OCBOCHUS KOCMOCA, MOJYyYEHHUSI HOBBIX MaTepUasOB C 33JaHHBIMU CBONCTBAMU U JAPYTHX.
N3yuenne GU3MKN BHOCUT OCHOBHOM BKJIaJ B ()OPMHPOBAHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa
oOyyaromuxcs, B popMupoBaHHEe yMEHUIl MPUMEHATh HAy4YHBI METOJ MO3HAHMS MPHU BHIIOJIHEHUHU
UMHU Y9€OHBIX UCCIIECIOBAaHUH.

B ocHOBy Kkypca pu3uku 111 ypOBHSI CpelHEro oOIiero oOpa3oBaHUsl MOJOXKEH P UAEH, KOTOpbIe
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISETCS JIOTHUECKU 3aBEPUIEHHBIM, OH COJCPKHT
MaTepuan M3 BCEX pa3lienoB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIACCHYECKOM, TaK U COBPEMEHHOM
bu3uku.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ Hell Marepuan kypca (u3uku OOBEAUHEH BOKpPYT
¢usuueckux teopuil. Begymum B Kypce sBisercss (popMHUpOBaHHE IMPEICTABICHHH O CTPYKTYPHBIX
YPOBHSIX MaTE€pHUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusanus npeanonaraeT UCIojib30BaHNE TYMaHUTApHOTO MOTEHLIHaNa
¢busnyecKkoil HayKu, OCMBICIEHHE CBSI3U DPa3BUTUS (U3MKH C Pa3BUTHEM OOIECTBA, a TaKXkKe C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoesn npuknaonou nanpasnennocmu. Kypc GU3MKK npeArnonaraeT 3HaKOMCTBO C IIUPOKUM KPYyrom
TEXHUYECKHUX U TEXHOJIOTUYECKUX MPHUIIOKEHUN U3yUYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcsl MOCPEICTBOM BBEACHHS 3JEMEHTOB COJEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTHYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C PA3BUTHEM TEXHUKHU U TEXHOJOTHH,
a Takke OOCYXIeHHs TMpoOJieM palMOHAIBHOTO MPUPOIOINOIb30BAHUS U JKOJIOTMYECKOMH
0€30I1aCHOCTH.



CrepKHEBBIMU 3JIEMEHTAMU Kypca (DPU3MKM Ha ypOBHE CpeaHEero oOuero oOpa30BaHUs SBISIOTCS
¢u3uueckue Teopuu (HopMHpPOBAHKE MPEACTABICHUN O CTPYKTYpE MOCTPOSHHS (PU3UUECKON TEOpHUH,
ponu (QyHAaMEHTAIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O MPUPOAE,
IpaHUIIAX IPUMEHUMOCTH TEOPUH, Ul ONUCAHUSI €CTECTBEHHO-HAYYHbIX SIBJICHUIN U IIPOLIECCOB).
CuCTEeMHO-NIEATEbHOCTHBI MOJIX0A B Kypce (U3MKM peanu3yeTcss Npexae BCero 3a Cyér
OpraHu3ali SKCIEPUMEHTAIBHON JeATeNbHOCTH oOydatommxcs. [lns 06a30Boro ypoBHS Kypca
¢U3UKM — 3TO HCIOJNB30BAHHE CHCTEMBl (DPPOHTANTBHBIX KPATKOBPEMEHHBIX 3KCIIEPHMEHTOB H
1a0opaTOpHBIX paboT, KOTOPbIE B IpPOrpaMMe 1o (pu3rke 00beJUHEHBI B 00U CIIMCOK YYCHUUYECKUX
IPaKTUYECKUX PaboT. BeljesneHne B yka3aHHOM IepedHe J1a0opaTOpHbBIX padoT, MPOBOAUMBIX IS
KOHTPOJISI M OLEHKH, OCYHIECTBIJIIETCS Y4YaCTHMKaMHU 0O0pa30BaTEbHOIO IIpoliecca MCXO0nd U3
0c0OEHHOCTEH MIaHUPOBAHUS M OCHAIICHUs KabuHeTa Gpu3uku. [Ipu 3ToM obGecriednBaeTcsi OBIaIeHUE
00yYaroIMMUCST yYMEHUSIMH HPOBOJUTH KOCBEHHBIE M3MEPEHMs, MCCIEIOBAaHUS 3aBHCUMOCTEH
(GU3MUECKUX BETMUMH U IOCTAHOBKY OIBITOB 10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHHMMaHuE yaenseTcs PEIIEHUI0 pPAacYETHBIX M KayecTBEHHbIX 3aj1ad. llpu srtom ans
pacuéTHBIX 3a7ay I[PUOPUTETOM SBJSIOTCS 3aJayd C SIBHO 3aJaHHOW (U3NYECKOM MOJIENblo,
HO3BOJISIOIINE TPUMEHATh N3yUYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjerna Kypca, Tak
U UHTETpUPYS 3HAHUS U3 pasHbIX pazjesioB. J[Is1 KaueCTBEHHBIX 3a/au NPUOPUTETOM SIBIISIOTCS
3a/laHusl Ha OOBSICHEHME NMPOTEKaHUs (PU3MUECKHUX SIBICHUNH U MPOLECCOB B OKpYXKAaroIleW >KU3HH,
Tpebytomire BbIOopa GU3NIECKON MOJICNHN JJIsl CHTYalluy MPaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TtpeboBaHusmu PI'OC COO k MarepHaTbHO-TEXHUYECKOMY OOECHEUYECHUIO
yueOHoro mporecca 0a30oBblii YpoBEHb Kypca (PU3MKM Ha YpOBHE CpPEIHEro o0Iero odpa3oBaHUs
JIOJIKEH M3y4aTbCsl B YCIOBUSAX IMPEIMETHOro KaOuHeTa (U3MKU WM B YCIOBUSAX MHTETPUPOBAHHOIO
KaOuHeTa MpeMETOB €CTECTBEHHO-HAYYHOI0 LIMKJIa. B kabuHeTe pu3nku Jo0KHO OBITH HEOOX0UMOE
nabopaTopHoe 000py/IOBaHME AJISi BBIMOJHEHUS YKa3aHHBIX B Iporpamme Mo (pU3MKe y4eHHYECKHX
NPaKTUYECKUX paboT U AEMOHCTPALlMOHHOE 000py/JOBaHUE.

JleMoHcTpanoHHOEe 000pyAoBaHue (HOPMUPYETCSs B COOTBETCTBUU C MPUHLMIOM MHUHHUMAaJIbHOU
JIOCTaTOYHOCTU U 00OecreyrBaeT MOCTAHOBKY MEPEUUCIICHHBIX B MporpamMme 1o (u3MKe KIHYEBBIX
JEMOHCTpAlMM A  MCCIENOBAaHUS H3Y4aeMbIX SBICHMM M IPOLECCOB, SMIHUPUYECKUX U
(byHAaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaboparopHoe o00OpyJqOBaHHME Ul YUYEHUYECKUX MPaKTHUYECKUX paboT ¢opMupyercss B BHJIE
TEMaTHYECKUX KOMIUIEKTOB U 00ecreunBaeTcs B pacu€Te OJJHOT0 KOMIUIEKTa Ha JIBYX OOYYaroOlIUXCsl.
TemaTnueckue KOMIUIEKTBI Ja0OpaTOpHOTO 00OpYyIOBaHHS JIOJDKHBI OBITH TOCTPOEHBI Ha
KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX U IU(PPOBBIX MPHOOPOB, a TaKKE KOMITBIOTEPHBIX
W3MEPUTEIIBHBIX CUCTEM B BHE MU(PPOBBIX JTaOOpaTOpHid.

OCHOBHBIMU LEJIAMU U3Y4YeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

o dbopMupoBaHHE HHTEpeca W CTPEeMJICHHsS OOYYalOIIMXCS K HAay4HOMY H3YYEHUIO MPHUPOJBDI,
Pa3BUTHE WX UHTEIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;

o pa3BUTHE MPEACTABIECHUI 0 HAYYHOM METOJ€ MO3HaHUs U (pOpMHUpOBaAHUE UCCIIEN0BATENHECKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSM;

o dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUsI OCHOB CTPOCHMSI MaTE€pPHUU
U QyH/IaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

o (GopMHpOBaHHE YMEHUIl OOBACHATH SBJICHUS C HCIOJb30BaHUEM (DU3MUECKUX 3HAHUHA U
HAy4YHBIX JI0Ka3aTEIbCTB;

o (GopMHpOBaHUE MPEJICTABICHUM O posid (PU3MKKM AN pa3BUTHS APYTrUX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTU.



JlocTrxeHne 3TUX Lieei o0ecreurnBaeTcsl pelieHneM CIeAyIoNMX 3aad B MPOLecce U3Y4eHUs Kypca
(¢u3uKM Ha yPOBHE CPEAHETO 00IIEro 00pa3oBaHUs:

o MpUOOpETEeHNE CUCTEMbI 3HaHUM 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXAaHUKY, MOJIEKYJISAPHYIO (PU3HKY, 3JIEKTPOAMHAMUKY, KBAHTOBYIO (DU3HMKY W DIIEMEHTHI
acTpopu3uKu;

o dopMHupoBaHHE yMEHUI NPUMEHSTHh TEOPETHYECKHE 3HAaHUS Ui OOBSCHEHUS (U3MUYECKUX
SBJICHUU B TIPUPOJIE U JUISl IPUHATHS MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM KU3HU;

. OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337a4 C SIBHO 33JJaHHOM (H3MUECKOM MOJIENbI0, 3a/1a4,
MOJIPa3yMEBAIOIINX CaMOCTOSITENIbHOE CO3JaHNe (PU3NUECKON MOJIEIH, aJIEKBaTHOM YCIIOBUSM 33J1a4H;
o NOHMMaHHe (HU3MUYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPENY;

o OBJIAJICHUE METOJaMHU CaMOCTOSITEIbHOTO TIUIAHUPOBAHUA U TPOBEACHUS  (PU3HMUECKHX
SKCIIEPUMEHTOB, aHalW3a W UHTeprnpeTanuu UHGOpMAlUU, ONpEAENeHUS JOCTOBEPHOCTH
MOJIy4YEHHOT'O PEe3yJIbTaTa;

o CO3JaHHME YCIOBHH Il pa3BUTHS YMEHHI TNPOEKTHO-HUCCIENOBATENbCKONH, TBOPYECKON
JESTENIbHOCTH.

Ha mn3ydenue ¢usuku (6a30BbIi ypOBEHB) HA YPOBHE CpeaHEro odmiero oopazoBanust orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B HEZIEIIO).
[Ipennaraemslii B mporpamme no (usuke nepeyeHs J1ad0paTOPHBIX U MPAKTHUECKUX PAOOT SIBIISETCS
PEKOMEHJOBAaHHBIM, YYUTENb JeJIaeT BHIOOP MPOBEIEHUS J1a0OpaTOpHBIX pabOT M OIMBITOB C Y4ETOM
MHAMBUAYaAJIbHBIX OCOOCHHOCTEN 00yJaromXcs.



COJEP)KAHUE OBYYEHUA
10 KJIACC

Pazgea 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®du3uka — Hayka o npupoze. HaydHbsie MeTOIbI TO3HAHKS OKPYXKaroLIero mupa. Poisb akcnepumenTa u
TEOPHH B MIPOIIECCE MTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (pH3HKe.

MogenupoBanue Qusnueckux sgBiIeHUH M mpoueccoB. Hayunele rumoressl. Ou3nuecKkue 3aKOHbI U
TeopHH. I'paHnIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpMHIIMI COOTBETCTBHUS.

Ponb u mecto ¢u3uku B (HOPMHUPOBAHUU COBPEMEHHOW HAy4HOM KapTUHBI MUpPA, B MPAKTUYECKOH
IEeITEIbHOCTHU JII0ICH.

Jlemoncmpayuu

Amnaiorossle ¥ IU(GPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBHKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOTro JBIKEeHHs. Cucrema OTCUETA.
Tpaexropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE MaTepuaibHOU
TOYKH, UX MPOEKLIUU HA OCU CUCTEMBI KOOpAUHAT. CII0KEHNE NTEPEMEIICHUI U CII0KEHUE CKOPOCTEN.
PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJMHEHHOE ABIKEeHUE. ['paduKku 3aBUCHMOCTH KOOpPIWHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEepEMEIEHUsI MaTepUaIbHOW TOUKH OT BPEMEHHU.

CBoOogHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonuneiinoe aBuxkeHue. JIBuxkeHWe MarepualbHOM TOYKHU MO OKPY>KHOCTU C TMOCTOSHHOW IO
MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOpPOCThb, JIMHEHHas ckopocTh. Ilepmon m yactota oOpalueHus.
LenTpocTpeMuTeabHOE yCKOPEHUE.

TexHn4eckne ycTporucTBa U MPAKTHIECKOE MTPUMEHEHNE: CITUAOMETP, IBIKEHNUE CHAPSIIOB, IICMTHBIC U
pEMEHHBIE MepeadHn.

Llemoncmpayuu

Monenb cucTeMbl OTCUETa, WILTIOCTPALMs KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.
[Tpeobpa3zoBanue ABMKEHUN € UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmronenue aBm>keHus Tena, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIIBHO.

N3mepenne yckopeHus cBOOOAHOIO MaJACHHUS.

Hampasnenue ckopocTH npu ABHKEHUU O OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEIBIO ONPEAEIEHNSI MTHOBEHHONW CKOPOCTH.

HccnenoBaHue COOTHOIIEHUSI MEXIY MYTSIMH, MPOWIECHHBIMU TEJIOM 3a IOCJIEN0BaTEIbHbIE PaBHBIC
IPOMEXKYTKHU BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHHUHU C Ha4aIbHOW CKOPOCTHIO, paBHOM HYIIIO.
N3yuenue nBUKEHUS 1IAPUKA B BI3KOM JKUIKOCTH.

N3ydenne nuxkeHus Tena, OpOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

[Tpunmun otHocuTenbHOCTH ["anunes. [lepsiii 3akoH HeroToHA. IHEpUMaIbHBIE CUCTEMBI OTCUETA.
Macca Ttena. Cuna. Ilpunuun cynepniosunuu cuil. Bropoit 3akon HeroToHa 115l MaTepuabHON TOUKH.
Tperunii 3akoH HbIOTOHA 17151 MAaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoro tsarorenus. Cuna tsoxectu. [lepBas kocMuyeckas CKOpOCTb.



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

Tpenue. Bunbl Tpenus (mokost, CKoibxeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia TpeHUs
CKOJIbKEHUS U cuiia TpeHus mokosi. Koaddurment tperus. Cuiia COnpoOTUBICHHS PU ABHKCHUN Tea
B KUJKOCTHU WJIM rase.

[ToctynarensHOe U BpallaTeiabHOE ABM)KEHHE aOCONMIOTHO TBEPIOTO TeNa.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpauieHusd. [leuo cuiel. Y ciioBUS paBHOBECUS TBEPAOIO Tea.
TexHuueckue yCTpONCTBAa M MPAKTHUYECKOE NMPUMEHEHHE: MOJAIIUITHUKYU, ABUKEHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HeroToHa.

N3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMaliiH.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEeHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3ydeHue ABM>KEeHUS OpycKa IO HAaKJIOHHOW TIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJT YIIPYTOCTH, BOSHUKAIOLINX B MPYKUHE U PE3UHOBOM 00pasiie, OT UX
nedhopmaruu.

HccnenoBanue ycnoBuil paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BPALEHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Hmnynsc MaTepualibHOM TOUKH (Tela), CHCTEMbl MaTepHANbHBIX TOYeK. IMITybC CUITBI M U3MEHEHUE
UMITyJIbCa TeJla. 3aKOH COXpaHEHUsl UMIyjbca. PeakTuBHOE ABMKEHUE.

Pa6ora cunbl. MOIIHOCTH CHUJTBL.

Kunerndeckas sHeprust MaTepuanbHON TOUKH. Teopema 00 H3MEHEHNN KHHETHUECKON YHEPTUH.
[TorenuuanpHas oHeprug. IloTeHunuanbHas dSHeprus yOopyro AeGOpMHUPOBAHHONW MPYKUHBL.
[ToTenumanpHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHmanpHbie W HEMOTEHIMAIbHBIE CHIIBL. CBSI3b paOOTHI HEMOTEHIIMATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON IHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKOM YHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4YecKrne yCTpPOWCTBAa W MPAKTUUYECKOE NMPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBIA THCTOJIET,
JIBIDKCHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHUs1 UMITYJIbCa.

PeakTnBHOE IBIIKEHUE.

[Tepexon moTeHIIMATbHON YHEPTUH B KHHETUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasSTHUKOB.
HccnenoBanue cBsi3u pabOThl CHJIBI C WU3MEHEHHEM MEXAaHMYECKOH JHEpruM Teja Ha MpHUMepe
PacCTsKEHUs pE3UHOBOTO JKI'yTa.

Pa3nen 3. MoJsekyasipHasi pM3MKa M TEPMOAUHAMHUKA
Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu



OcCHOBHbBIE TOJOXEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPUU M HUX ONBITHOE OOOCHOBAaHHE.
BpoynoBckoe nBmxenue. Auddysusa. Xapaktep ABWKEHHS U B3aUMOJCHCTBUS YacCTHI[ BELIECTBA.
Mogenu cTpoeHHs Ta30B, KUIKOCTEH U TBEPABIX TeJ U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
3TUX MoJzeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BewectBa. [loctosiHHas ABoraapo.

TemnnoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. lllkana remneparyp Llenbcusi.

Mopnens uaeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUHU HICAIbHOTO
rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpeAHeld KMHETHYECKOW SHEPIHH TEIUIOBOTO JIBUIKECHUS
yacruil raza. [llkana remneparyp KenbBuna. ['a30Bbie 3akoHbl. Y paBHeHHEe MenaeneeBa—KnanelpoHa.
3akoH /[lamproHa. WM3ompounecchl B HJI€aJbHOM Tra3e € IOCTOSHHBIM KOJMYECTBOM BELIECTBA.
I'paduueckoe mpeacraBaeHre U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuueckue yCcTporucTBa U MPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAIONIME TUCKPETHOE CTPOCHME BeliecTBa, (oTorpaduu MOJIEKYlT OpraHHYeCKHX
COCIMHEHU.

OmnbiTe! 10 AU} PY3UH KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO IBUKEHHUSI.

Mopaens onbita [TepHa.

OnbIThI, JOKA3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOIEUCTBHUSL.

Monens, WUTIOCTpUPYIOLIAs MPUPOLY JaBICHUS ra3a Ha CTEHKH COocyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OmnpeneneHnne Macchbl BO3yxXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHHl o0bEMa KOMHATBhI,
JTaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMU COCTOSIHUS Pa3peKEeHHOro rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepMoanHamuueckasi cuctemMa. BHYTpeHHsS SHEprusi TepMOJAUHAMUYECKOW CHUCTEMBI U CHOCOObI €€
u3MeHeHus. KonnuecTBo TemaoTel U pabora. BHyTpeHHss SHEprusi 0lHOATOMHOTO HJI€aIbHOrO rasa.
Buzasl Temmonepenauu: TEMJIONPOBOAHOCTb, KOHBEKLHMS, H3JIy4€HHE. YJelbHas TEIUIOEMKOCTh
BeniecTBa. KoanmuecTBo TEMIOTHI Py TEIUIONEpeaaye.

[Tonsarue o0 amuabatHoM mporiecce. [lepBriif 3akoH TepmonuHaMmuku. [I[puMeHeHne mepBoro 3aKoHa
TEPMOJMHAMUKH K u3onporeccaM. I'paduyeckas nHTepnperanus paboTs rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh mpoieccoB B MpUpoe.

TernoBeie MamuHbL. [TpuHIMIBI qeHCTBUS TEIUIOBLIX MamuH. [IpeoOpa3oBaHus SHEPTUU B TETUIOBBIX
mammHax. Koapdunuent noneznoro aeiictsus temnoBoid MamuHel. Hukin Kapuo u ero xoaddunnent
MOJIE3HOT0 AEUCTBUS. DKOJOTHUECKHE MPOOIEMbl TEIIOOHEPT€TUKH.

TexHUYECKHE YCTPOUCTBA U MPAKTUIECKOE MPUMEHEHHE: IBUTATEIb BHYTPEHHETO CrOpaHusi, OBITOBON
XOJIOAWIIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEHM SHEpruu Teja MpU COBEpPLIEHHH pabOThl: BbUIET MPOOKU M3 OYTBUIKU IOJ
NEHCTBHEM CKaToro BO3AyXa, HarpeBanwe oddupa B JaTyHHOM TpyOke MyTEM TpeHUs
(BHICOIEMOHCTpALIHS).

H3meHeHne BHYTpeHHEH sHepruu (TeMIeparypbl) Teja npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTUBHOTO JIBUTATETIS.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3Mmepenne yaenpHON TeMIOEMKOCTH.



Tema 3. Azpezammnsie cocmoanusn eeuwecmea. Dazoswvie nepexoonvl

[TapoobOpa3zoBanue u koHneHcarus. Mcnapenue u kuneHue. AOCONIOTHAsET W OTHOCUTEIIbHAsS
BIQXHOCTh BO3ayxa. HacelmeHHBIH map. YjaenbHas Temora MnapooOpa3oBaHus. 3aBHCUMOCTh
TEMIEPATypPbl KUIIEHUS OT J1aBJICHUSI.

TBépnoe teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KpucTawioB. JKuakue
kpuctauibl. CoBpeMeHHbIe MaTepuainbl. [lnaBiaeHume W KpucTaM3anus. YJenbHas TeIioTa
iasienus. Cyonumarus.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHuuyeckue yCTpoiCTBa M NPAKTHUECKOE MPUMEHEHHE: TMIPOMETP U ICHUXPOMETpP, KaJIOpHUMETD,
TEXHOJIOTMM TOJY4YEHUs] COBPEMEHHBIX MaTepUaioB, B TOM 4YHCIIE HAHOMATEpHAJIOB, U
HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MTApOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

Crioco0bl U3MepEHUs BIAKHOCTH.

Habmronenne HarpeBaHus ¥ MIaBiIeHHs KPUCTAILTUYECKOTO BEIECTRA.

JleMoHCTpanust KpUCTAIIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

H3mepenune 0THOCUTEILHOM BIAXKHOCTH BO3/IyXa.

Pasnen 4. daekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OnexTpuzauusl Tes. OJEeKTpUYeckuil 3apsia. JlBa Buaa dIeKTpUUEcKHX 3apsanoB. [IpoBonHukw,
JUDJIEKTPUKHU U TIOTYIIPOBOAHHUKHU. 3aKOH COXPAaHEHUS DJIEKTPUUECKOrO 3apsja.

Bsaumonericteue 3apsanoB. 3akoH Kynona. TodeuHbI 2eKTpUYECKUI 3apsl. DIEKTPUUECKOE IOJIE.
HanpskéHHOCTE By1ekTprueckoro mnosis. IIpuHOum cynepno3unuy AIeKTpUYecKux mnoseu. JIlnaum
HANPSHKEHHOCTH AJIEKTPUYECKOTO TTOJIS.

Pabora cun snekrpocrarnyeckoro mnons. Ilorenuman. Pasnocte moreHumanos. IIpoBoaHuku u
JUDJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJIe. J{MaIeKTpUUecKas IPOHULAEMOCTb.

OnexTpoéMkocTh. KoHneHcatop. DeKTpoEMKOCTh MIIOCKOIO KOHAEHCAaTopa. DHEPrusi 3apsHKeHHOIO
KOH/JIEHCATOopa.

TexHuueckue  ycTpoilcTBA M NPAKTUYECKOE  IPUMEHEHHE:  DIJIEKTPOCKOI,  JJIEKTPOMETP,
JJIEKTpOCTaTUYeCKas 3allluTa, 3a3eMJIEHHE 3JEKTPONpPHOOpPOB, KOHAEHCATOP, KOMUPOBAIBHBIN
anmapar, CTpyMHBIN IPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U NIPUHLIUIL JEHCTBUS DIIEKTPOMETPA.

B3aumoneiicTBue HadIEKTPU30OBAHHbIX TEIN.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[TpoBOAHMKH B 3JIEKTPOCTATHUYECKOM TOJIE.

DneKTpocTaTHYeCcKast 3allnTa.

JIN3IEKTPUKH B DJIEKTPOCTaTUIECKOM IIOJIE.

3aBUCHMOCTB DJIEKTPOEMKOCTH IIJIOCKOIO KOHIEHCATOpa OT IUIOINAAU IUIACTHH, PACCTOSIHUS MEXKIY
HUMHU U JUIIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCATOopPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

H3mepeHne 21eKTpOEMKOCTH KOHIEHCATOPA.



Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DNIEKTPUUYECKHUI TOK. Y CJIOBHS CYIIECTBOBAHUS AJIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka.
[TocToAHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

ODJIEKTpUYECKOE CONPOTUBIIECHUE. YIEJIbHOE CONpOTHBIEHHE BellecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COCIMHEHHE MPOBOIHUKOB.

Pabora anekrpuyeckoro Toka. 3akoH Jlxoynsa—JIena. MOIIHOCTh 3JIEKTPHUYECKOTO TOKA.
DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONPOTUBIECHUE HMCTOYHHMKA TOKa. 3akoH OMa uisl MOJHOMN
(3amMKHYTO#) 3ekTpuueckoi nenu. KopoTkoe 3ambIkaHue.

DJNIEKTpOHHAsE MPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COMNPOTUBIEHUS METAJUIOB OT
temriepaTypbl. CBepXIIPOBOIUMOCTb.

DIIeKTpUUYECKH TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass U MpPUMECHas MPOBOJUMOCTH MOJYNPOBOAHUKOB. CBoicTBa P-N-
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI.

DJNIEKTPUUYECKHI TOK B pacTBOpaxX M paciulaBax 3JICKTPOJUTOB. DJIEKTPOIUTHUYECKAS AUCCOLIMAIIMS.
DIEKTPOIH3.

DIIEKTpUUYECKH TOK B ra3zax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.
TexHuveckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: aMIIEpMETP, BOJILTMETP, PEOCTaT, HCTOUYHUKHU
TOKa, JJIEKTpOHArpeBaTejbHbIE  MPUOOPHI,  DJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,  TEPMOMETP
COMPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMHUCTOPHI U (OTOPE3IUCTOPHI, MOTYIPOBOJAHUKOBBIA NHOJ,
rajibBaHUKa.

Jlemoncmpayuu

H3mepenue cuiibl TOKa U HAPSHKCHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWJIMHAPUYECKUX IMPOBOJHUKOB OT JUJIMHBI, TUIOLMIAAM MOMEPEYHOTO
CEUYEeHMs U MaTepuaa.

CwmernranHOe COeTMHEHHUE TIPOBOHUKOB.

[Ipsimoe m3MepeHue HMEKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHE TajdbBaHUUYECKOTO dJIEMEHTa U
OIICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTh CONPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB AJEKTPOIUTOB.

W ckpoBo# pa3psa v IPOBOAMMOCTD BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne cMenmaHHOTO COCTMHEHHS PE3UCTOPOB.

N3mepenne >meKTpoABHKYIIEH CUITbI HICTOYHUKA TOKA U €r0 BHYTPEHHETO COTIPOTHUBIICHUS.
Habmonenue anektponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenune xypca pusuku 6a3oBoro ypoBHs B 10 Kiacce OCymECTBIAETCS ¢ YUETOM COJIEPKATSIBHBIX
MEXIPEIMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUHU, Teorpadu U TEXHOJIOTHH.
MeosicnpeOomemnovle nowsimus, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAy4YHOTO IIO3HAHUS: SIBJICHUE,
Hay4yHBIH (aKT, TUMOTe3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOMIOJeHUE, SKCIECPUMEHT,
MOJEJINPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHHH, nuHeWHas ¢yHKIUs, napalona, rumepOoina, HX
rpaduKd W CBOWCTBA, TPUTOHOMETpHUYECKHME (YHKIMU: CHHYC, KOCHUHYC, TAHTE€HC, KOTaHTEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI M UX MPOEKIMH Ha OCH KOOPAMHAT, CIIOKEHUE
BEKTOPOB.



buonocus: mexaHmdeckoe IBMKEHHE B >KMBOW mpupone, Iuddys3us, ocMOC, TEIJIOOOMEH >KHUBBIX
OpraHu3MoOB (BUABl TEIUIONEPENAaY, TEIIOBOE PABHOBECUE), JJIEKTPUUECKHE SIBICHUS B JKUBOM
IpUpOJIE.

Xumus: TUCKPETHOE CTPOECHHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUAKOCTEH M ra3oB, JIEKTPUUYECKUE CBOWCTBA METAILJIOB,
AJIEKTPOJINTUYECKAS IUCCOLMALINS, TaJIbBAHUKA.

l'eoepaghus: BIaxKHOCTH BO3lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUe ABM)KCHUN C MCIOJIB30BAaHMEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHKE,
MOJUINITHUKY, UCTIOJIb30BaHHE 3aKOHA COXPAHEHUS UMITYJIbca B TEXHHUKE (pakeTa, BOAOMET U Jpyrue),
JIBUTATENIb BHYTPEHHETO CropaHusi, MapoBas TypOMHA, OBITOBOW XOJOIMJIBHUK, KOHIWUIIMOHED,
TEXHOJOTMM IIOJIyYEHUS COBPEMEHHBIX MAaTEpUalOB, B TOM 4HCIE€ HAHOMATEpUAIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
MPUHTEP, FIEKTPOHATPEBATENbHBIE PUOOPHI, DIEKTPOOCBETUTENbHBIE TPHUOOPHI, raIbBAaHUKA.

11 KUIIACC

Pasznea 4. diekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMaeHUMHAA UHOYKUUSA

ITocrossnHble MarHuThl. B3anMoAeiCTBHE MOCTOSIHHBIX MAarHUuTOB. MarautHoe mnoJie. Bekrop
MarHuTHOM MHAYKUMHU. [IpUHIMO cynepno3uuuy MarHUTHBIX Mojeil. JIMHuM MarHUTHOW MHAYKIUU.
KapTrHa nuHui MarHUTHOM MHIYKLIUH TOJIS TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe mojie MpoBOAHUKA ¢ TokoMm. KapTuHa AWMHUN WHAYKIIMM MArHUTHOTO TIOJS JIJTMHHOTO
MPSIMOTO TIPOBOJIHMKA M 3aMKHYTOTO KOJIBIIEBOTO TMPOBOJHHUKA, KaTYIMIKH ¢ TOKoM. OmbIT Dpcrena.
B3anmopeiicTBre MPOBOIHUKOB C TOKOM.

Cuita AMniepa, €€ MOJlyJlb M HallpaBIICHHE.

Cuna Jlopenma, e€ MOaylb W HampaBiieHHWe. J[BHKeHHE 3apsHKEHHOW 4YacTHIBI B OJHOPOIHOM
MarHuTHOM moJjie. Pabora cumsl Jlopenna.

SIBneHue 3neKTpOMarHUTHOM MHAYKIMHU. [I0TOK BEeKTOpa MarHUTHOW MHAYKUHMH. DJIEKTPOJABMKYIIAS
cuia UHAYKIMH. 3aKOH 3JI€KTPOMarHuTHON MHAyKuuu Papanes.

BuxpeBoe snextpuyeckoe mose. IIEKTPOABIDKYIIAS CUJIa WHIYKIMH B MPOBOJHHKE, JBUKYIIEMCS
MOCTYNAaTEIbHO B OJTHOPOJTHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenuna.

NunykTuBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DIEKTPOABHKYIIAs CHUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO TIOJISl KATYIIIKUA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE NMPUMEHEHHE: MOCTOSHHBbIE MArHUTHI, AJIEKTPOMATHUTHI,
3JIEKTPOJIBUTATENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHULl, UHAYKIIMOHHAS T€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO My4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIMYA MarHUTHOTO TOJIA.

B3anmoneiicTBue IByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[enicteue cuisl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBrieHuE HNEKTPOMATHUTHON UHIYKIUU.

[TpaBuio Jlenua.



3aBUCUMOCTBD AIEKTPOJABHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHUS MATHUTHOI'O MTOTOKA.
SIBiieHME CAMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yueHne MarHuTHOTO MOJIs1 KaTYLIIKH C TOKOM.

HccenenoBanue 1ecTBUS OCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABiIeHUs 3JIEKTPOMArHUTHOM MHTYKIUU.

Pa3pen 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaAZHUmMHblE KOJ1€OAHUS

Konebarenpnas cucrema. CBoOOAHbIE MexaHWdeckue KkojeOaHus. ['apMoHHMuUecKue KoneOaHuUs.
[Tepuon, wacrora, ammmutyaa u ¢gasza konedbanuid. [IpyKuHHBIN MasTHHK. MaTreMaTH4ecKuil MasTHUK.
YpaBHeHHe rapMoHUYecKUX Kojiebanuil. [IpeBpalienre sHeprun npu rapMOHUYECKUX KOJICOaHUSX.
Koneb6arenbublii koHTYp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KOJEOaHUS B UAEAIbHOM Kojie0aTeIbHOM
KOHType. AHJIOTHUs MEXIy MEXaHWYECKUMHU U D3JIEKTPOMarHUTHbIMHM KoseOaHusiMu. Popmyna
TomMcoHa. 3aK0H cOXpaHEHUS SJHEPTUU B UJICAIbHOM KO0JIeOaTeIbHOM KOHTYpE.

[IpencraBieHue o 3aTyxaroIlux KojeOaHMsIX. BblHyX/1eHHble MexaHuueckue koseOaHus. PezoHaHc.
BbIHyX/1eHHBIE 3JIEKTPOMarHUTHBIE KOJICOAHUS.

[lepemennbiii  TOK. CHHYCOMJQIbHBIA IEpPEMEHHbII TOK. MOIIHOCTE NEPEMEHHOrO0  TOKA.
AMIUITUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHHUSL.

Tpancdopmarop. IIponsBoacTBo, nepesaya u NOTpedICHUE FNEKTPUUIECKON SHEPTrUH. DKOJIOTHUECKUE
PUCKM TIIpM IPOU3BOJACTBE AIIEKTPO3HEpruu. KynbTypa HWCHONB30BaHUS DJIEKTPOIHEPTUU B
IIOBCEJHEBHOM KU3HH.

TexHu4yeckue yCTpPOWCTBA W MPAKTUYECKOE IIPUMEHEHHUE: DJIIEKTPUYECKHM 3BOHOK, I'€HEpaTop
NIEPEMEHHOT0 TOKA, JIMHUU JIEKTponepeaay.

Llemoncmpayuu

HccnenoBanue napameTpoB Kosie0aTebHOM cucTeMbl (IPY>KMHHBIN WJIM MaTEMATUYECKUN MasTHUK).
HabGmronenue 3aryxaronmx KoieOaHuid.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJEOaHUIA.

Habmronenue pe3onanca.

CB0OOOIHBIE ANEKTPOMArHUTHbIE KOJIeOaHusl.

OcuuorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HAIpPSOKEHHUS] OT BPEMEHH) JUIsl 3JEKTPOMAarHUTHBIX
KOJIeOaHUH.

Pe3oHanc mnpu mocienoBaTENbHOM — COSAMHEHHWM PE3UCTOPA, KaTyIIKM HWHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Monenb TMHUY 37IEKTpoIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCHMOCTH MEPHOAA MallbIX KoJeOaHWH rpy3a HAa HUTH OT JUIMHBI HUTH M MaccChl
rpysa.

HccnenoBanue NEPEeMEHHONO TOKAa B LENMH M3 IOCIEIOBAaTENBHO COCIMHEHHBIX KOHJAEHCATOPA,
KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60JIHbL

MexaHnyeckue BOJIHBI, ycloBUs pacnpocrpaHeHud. Ilepuon. CkopocTs pacnpOCTpaHEHUs W AJIMHA
BOJIHBL. [lonepeunslie U npo1oabHbIE BOIHBI. MIHTepdepeHus u qudpakius MEXaHUYECKUX BOJIH.
3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.



DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJIOBHUS U3JyYEHHUs SJEKTPOMArHUTHBIX BOJIH. B3amMmHas opueHTanms
BekTOopoB E, B, V B anekrtpomaruutHoi BosiHe. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH: OTpPa)KEHUE,
nperoMIIeHUE, Mosipu3anus, qudpakiws, nuarepdeperius. CKOPOCTh NEKTPOMATHUTHBIX BOJIH.
[kana 31eKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 371eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[IpuHUMIIBI pagnoCBA3M U TeneBUIeHUs. Paqnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHME: MY3bIKAJIbHBIE  HHCTPYMEHTHI,
YJIbTPa3BYKOBasl JUAarHOCTHKA B TEXHUKE U MEAULMHE, pajaap, paaAuoNpruEéMHUK, TEIEBU30P, aHTEHHA,
tenepon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6mromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmonenue orpaxkeHus U NpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenne naTepdepeHnny 1 Tuppakind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmronenue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUTUTYAON U YaCTOTOM KOJICOaHHIA.
HccnenoBanue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH:  OTPAKEHHE, NIPEIOMIICHHE, MOJIpU3alus,
nudpaknus, nHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsMonuHeiiHoe pacnpocTpaHeHUe CBeTa B OAHOPOAHOU cpene. JIyu cBera.
TodeuHblii ICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbBI OTpakeHus cBeta. [locTpoeHne n300paxxeHui B IIIIOCKOM 3epKale.
[Ipenomiienue cBera. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb npeinomieHus. [lomHoe
BHYTpeHHee oTpaxkeHue. [IpenenpHblil yrojl MOJIHOTO0 BHYTPEHHETO OTPAKEHHUS.

Hucnepcus cBeta. CnoxxHbIi cocTaB 6emoro ceera. LIBer.

Cobuparoiue U paccenBaromue JUH3bl. ToHKas JnH3a. POKYCHOE PAacCTOSHUE U ONTHYECKasl cuia
TOHKOW JNuH3BL. [locTpoeHne M300pakeHHl B COOMPAIOIIMX M paccewBaromux JuH3ax. dopmyna
TOHKOM JIMH3BI. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenenbl IpPUMEHUMOCTH T'€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. UWutepdepeniuss cBera. KorepeHTHblEe HUCTOYHHMKH. YCJIOBHS HaOIIOJACHUS
MaKCUMyMOB M MHHMMYMOB B HWHTEpP(EPEHIIMOHHOW KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakmus cBeta. dudpakinuonHas pemeéTka. YcIoBHe HAOMIOACHUS TJIABHBIX MaKCHMYMOB TpU
MaJeHU MOHOXPOMATHYECKOTO CBETa Ha TUPPAKIIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHUYECKHE YCTPOWCTBA U MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oToanmapar, MpoeKIIMOHHBIN
anmapar, MEKPOCKOII, TEJIECKOTII, BOJIOKOHHAS ONTUKA, TU(PPaKIIMOHHAS PEIIETKA, TOJISIPOHI.
Jlemoncmpayuu

[IpssMonMHEITHOE pacpocTpaHeHne, OTpaXEeHUE U TIpesloMmiieHre cBeTa. OnTHYeCKre MPUOOPHI.
[TonHoe BHyTpeHHee oTpaxkeHue. Monens cBeToBoA.

HccnenoBanue cBOMCTB N300paykeHMI B JIMH3AX.

Mopenu MUKpPOCKOIIa, TeIeCKomna.

Hab6nronenue naTepdepeHIinm cBeTa.

Habmonenue nugpakuuu ceera.

Habmronenue aucnepcuu cBera.

[Tomy4yenue cnekTpa ¢ HOMOLIBIO PU3MBI.



[Tomyyenue cnekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.
HabGmonenue nonsipuzanuu cBera.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol
W3mepenue nokaszaresns IpeIoMIICHUS CTEKIIA.
HccnenoBanue CBOMCTB M300payKEHHM B JIMH3aX.
Hab6nronenue qucnepcuu ceerta.

Pa3znen 6. OcHOBBI crienMAJIbLHOH TEOPHUH OTHOCHUTEIBLHOCTH

['paHunBl  NPUMEHUMOCTH  KJIACCHMYECKOW  MexaHWukd. [locTymarel  clieHaIbHOW — TEOPHH
OTHOCHUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe, MPUHIUIT OTHOCUTEIBbHOCTH
OHHIITERHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAIIICHUE JJIMHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ PHEPTUEH U UMITYILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u sHEprun (HOTOHA C €T0 YaCTOTON. DHEPTHUs U UMITYJIbC (DOTOHA.
Otkpeitne u wuccnenoBanue Qoroddpdexra. Ombiter A. I'. CromeroBa. 3akonsl ¢oTodddekra.
VYpasuenue DitamreitHa 1151 porodddekra. «KpacHas rpanuina» ¢pororddekra.

JaBnenue cera. OnwiTel [1. H. JIeOenena.

XHUMHYECKOE IECTBHUE CBETA.

TexHuueckue ycTpoilcTBa M TNPAKTUYECKOE NPHUMEHEHHE: (OTO3IEMEHT, (OTOJATUMK, COJHEUHas
Oarapesi, CBETOAHOI.

Llemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

WccnenoBanue 3akoHOB BHELIHETO GoTodpdeKTa.

Cseroauog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Oneitel Pesepdopaa o paccesauro o -yactuil. [manerapuas Moenb aToma.
[Moctynarer Bopa. M3nydenwe u morjoieHHe (OTOHOB IMPH TEPEXO0Jie aToMa C OJHOTO YpPOBHS
SHepruu Ha Jpyroil. Buasl ciekTpoB. CieKTp ypOBHEH I3HEPTrUU aToMa BOJAOPO/IA.

BounHoBsie cBolicTBa yacTull. Bosusl ne bpoinsa. KopnyckyispHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE U BBIHY)KJIEHHOE HU3JTyueHHE.

TexHU4YecKkue yCTPOMCTBA M MPAKTUUYECKOE MNPUMEHEHHUE: CIEKTPaJbHbIA aHaiu3 (CHEKTPOCKOI),
na3ep, KBAaHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopna.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

HabmioneHne nuHeuaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

Habmionenue nuHeiuaToro crnekrpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, JOKa3bIBAIOIINE CIIOKHOCTh CTPOEHUS sAapa. OTKpbITHE PATUOAKTUBHOCTH. ONBITHI
Pesepdopna mo onpenenenuio coctaBa paanoakTUBHOTO u3nmydeHusi. CBolicTBa anbda-, 6eTa-, ramma-
u3yyeHus. BnusHue painoakTUBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTkpbeiTHE TIPOTOHA W HeWTpoHa. HykionHnas monens siapa I'eizenOepra—lMBanenko. 3apsa sapa.
MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. DJEKTPOHHBIM M  TO3UTPOHHBIK  Oera-pacman. ['amma-uznydenue. 3akoH
PaaAMOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sifipe. S nepHblie cuibl. JlepekT Macchl sapa.

Snepuble peakuuu. [lenenue u cCUHTE3 SAED.

SAnepubiii peakrop. Tepmosimepubiii cunTe3. IlpoOiaeMbl W TNEpPCIEKTUBBI SACPHONW DHEPTETHKH.
OKOJIOTUYECKHE ACIIEKTHI SIIEPHON IHEPTETUKHU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOACHUS U PETHUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaMeHTaIbHBIE B3auMoAecTBUS. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: JO3UMETp, KaMmepa BuibcoHa, snepHbII
peakTop, aToMHas 6omoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue TpekoB vacTuil (1o roTOBbIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHA acTpoHoMUU. [TpukiIagHOe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMHUH.

Bup 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE31bl, IIAHETHI, X BUAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. ConHeuyHast akTuBHOCTb. Mcrounuk sHeprun ConHua W 3BE3A. 3BE3IBI, UX OCHOBHBIE
XapakTepUCTUKU. JlmarpamMma  «CIEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI  TJIABHOU
MIOCJIE0BATENBHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTB) I 3BE3]1 [JIaBHOW MOCJIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. COBpeMEHHBIE TPEACTABIEHUS O IPOUCXOXKACHUN U 3Boatouu CoaHIa
1 3BE3J1. DTaIbl )KU3HU 3BE3]L.

Muneunsiii [Tyte — Hama ["anaktuka. [lonoxenue u asuxenne Connua B ['amaktuke. TUIbI rasakTUK.
Paguoranaktukuy u kBazapsl. YEpHbIE NBIPHI B siIpaxX rajlakTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon Xab606ia. Pasberanue ramaktuk. Teopust bonbmioro
B3pbIBA. PETMKTOBOE M3ITydeHHe.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepemménnsie npobiaeMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

Habmronennss HeBOOPYXEHHBIM TIJIa30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHJIOKEHUN st
onpezieNieHus] TOJIOXKEHUs] HEOECHbIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3Ius
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maree NOBTOpPeHNE

Ponb pusuku u acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOJIOTHUECKOU, COIMAILHON M dTUYECKON cepax
NeSITeIbHOCTH YellOBeKa, POjib U MECTO (PM3UKU M acTPOHOMUHU B COBPEMEHHOW HAay4yHOW KapTHHE
MHpa, posib (hu3HYecKoi Teopuu B (POPMHUPOBAHUM TMPEACTABICHUN O (hU3MYECKON KapTHHE MUpA,



MeCTO (HU3WUYEeCKOW KapTUHBI MHpa B OOIEM PSSOy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUI O IPUPOJE.

Me:xknpeamMeTHbie CBI3H

W3yuenue Kypca ¢pu3nku 6a30BOro ypoBHs B 11 Kitacce oCymeCTBISIETCS ¢ YIETOM COACpKATESIBHBIX
MEXIPEAMETHBIX CBSI3€H ¢ KypcaMHl MaTeMaTUKH, OMOJIOTHH, XMMHH, Teorpaduu U TEXHOJIOTHH.
MedsicnpeOmemnuvle nowsimusi, CBSI3aHHBIE C W3YYCHHEM METOJOB HAYYHOI'O IIO3HAHUS: SBJICHHE,
Hay4yHBI (aKT, TUMOTE3a, (U3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCIECPUMEHT,
MOJICJIMPOBAHUE, MOJICIb, H3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHCHHH, TPUTOHOMETPHUYCCKHE (DYHKIHH: CHHYC, KOCHHYC,
TAHTeHC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI U MX MPOCKIIMH HA OCU
KOOpJMHAT, CIIO)KEHHWE BEKTOPOB, MPOU3BOJHBIC SJIEMEHTAPHBIX (DYHKIMN, NPU3HAKH TOI00Us
TPEYroJILHUKOB, ONPEICIICHUE IUIOMIAIU TUIOCKUX GUTyp U 00bEMA Tell.

buonoecus: 3neKTpUUECKre SIBJICHHUS B )KUBOW MPHUPOJIE, KOJIeOaTeIbHbIC IBM)KCHUS B dKUBOM IIPHUPOJIE,
ONITHYECKHUE SIBJICHHSI B )KUBOU MPUPOJIE, ICHCTBUE paHAIlMH HA )KUBBIC OPTaHU3MBI.

Xumusi: CTpOCHHE aTOMOB W MOJICKYJ, KPHCTaJUIMYECKash CTPYKTypa TBEPABIX TeJ, MEXaHH3MBI
00pa3oBaHuUs KPUCTAUIMYCCKOM PEIIETKH, CIICKTPAJIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TIONIIOCA 3EMIIH, 3aJI€KH MarHUTHBIX PyJ, GOTOCHEMKA 3eMHOI TOBEPXHOCTH,
IIPEICKA3aHNUE 3EMIIETPSICCHUM.

Texnonoeus: NWHUM  3JEKTpOIlepenad, TEHEpaTop IEPEMEHHOr0 TOKa, d3JCKTPOIBUTATEIb,
UHAYKIIMOHHAS Te4b, pajap, paauoONpuéMHUK, TeNeBU30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONTHKA, COTHEYHAst OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMbBLI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHoro mnpeamera «®Pusuka» Ha ypoOBHE cpenHero obmiero oOpa3zoBaHus (0a30BBIN
YPOBEHb) JOJDKHO OOECHEeYUTh JOCTHKECHHE CIEAYIONIMX JIMYHOCTHBIX, METalPeIMETHBIX U
IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE Pe3y/IbTaThl OCBOCHUS YueOHOro npenmMera «Pu3nka» J0JKHBI OTPaXkaTh TOTOBHOCTh U
CHOCOOHOCTh 00YYaIOIIUXCs PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULIUEH JIMYHOCTH,
CHCTEMOW IIEHHOCTHBIX OPHEHTAIMi, TO3UTHUBHBIX BHYTPEHHHX YOEKICHUH, COOTBETCTBYIOIINX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUICKOro OOIIeCTBa, PACHIMPEHHE XHU3HEHHOIO OIbITa W OIbITa
NeSITeIbHOCTH B IPOLIECCE PEaM3allMd OCHOBHBIX HAIIPABICHUH BOCIHUTATEIbHOW AEATENbHOCTH, B
TOM YHCJIE€ B YaCTH:

1) rpa:xIaHCKOro BOCIIMTAHUS

c(OPMHUPOBAHHOCTh T'PAKIAHCKON MO3UIMKM O0YUarOIIErocss Kak akTUBHOI'O M OTBETCTBEHHOI'O 4WieHa
poccHiickoro o01ecTBa;

NPUHATHE TPATUIMOHHBIX 00MIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JCSTEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO OOIIECTBA, Y4aCTBOBATH B
caMmOyTpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIBHBIMA HMHCTUTYTAMH B COOTBETCTBMM C UX (YHKIMIMU U
Ha3HAuYCHUEM;

TOTOBHOCTH K TYMaHHUTapHOU U BOJIOHTEPCKOH IS TETHHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaXIaHCKON UAEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, TOCTH)KEHHUSM POCCHHCKHX YYEHBIX B
obnacTu GU3UKU U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OILIEHWBATH CHUTYAI[MI0 ¥ TPUHUMATh OCO3HAHHBIC pEIICHHs, OpPUEHTHPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIICHUE K MHUPY, BKITFOYAst 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO (PU3NIECKOM
HaykKe;

5) Tpy/A0BOT0 BOCTIUTAHUS:

UHTEpEC K pasnyHbIM chepaM NpodecCHOHaTbHON JeATeNIbHOCTH, B TOM YHCJE CBS3aHHBIM C
¢u3MKOW W TEXHUKOH, YyMEHHE COBepIlaTh OCO3HAaHHBIM BBIOOp Oyaymie mnpodeccun u
peamn30BBIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIAHEI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPA30BaHMIO B 00JaCTH (PM3UKU HA MPOTSIKEHUU
BCEH JKU3HU;

6) IKOJIOrHYEeCKOT0 BOCTIUTAHMSA:

C(OPMHPOBAHHOCTb HKOJOTHUECKOW KYJIBTYphl, OCO3HAHHE IJIO0AILHOIO XapakTepa KOJIOIMYECKHX
npobiewm;



MJAHUPOBAHUE U OCYILECTBICHUE JEHUCTBUUA B OKPYXKAIOIIEH CpeAe Ha OCHOBE 3HAHUS IIeJel
YCTOMYMBOIO PAa3BUTHS YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATEIbHOCTH IKOJIOTMYECKON HAINPaBJICHHOCTH HAa OCHOBE MMEIOIIUXCS 3HAHUM
1o pu3HKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢du3nUecKoil HayKu;

OCO3HAaHWE IICHHOCTH HAyYHOW JESITCJIBHOCTH, TOTOBHOCTH B TMpoOIlecCe H3yUYeHUS (PHU3HKHU
OCYIIECTBIISATH MMPOCKTHYIO U UCCIIEI0BATEIBCKYIO JICSITSIIbHOCTh HHINBUIYAIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTe/bHBbIE YHHBepCaIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble JJornueckue 1eMCTBUSA:

CaMOCTOSITEIILHO (POPMYITUPOBATEH U AKTYaTM3UPOBAThH IPOOJIEMY, pACCMATPUBATH €€ BCECTOPOHHE;
OTIPENIETIATH LEIH ACSITEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHUKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B PACCMAaTPUBAEMbBIX (PHU3NYECKUX SBICHUSX;
pa3pabaTeiBaTh IUIAaH pEIICHHUS NPoOJeMbl C Y4ETOM aHalu3a HMMEIOIIUXCS MaTepHalbHBIX U
HEMaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTH, OIICHHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEJSIM, OICHUBATH
PUCKH MOCTEACTBUHN ACSITEIBHOCTH;

KOOPJAMHHUPOBATH M BBITIONHATH Pa0OTy B YCIOBUSX PEaTbHOTO, BUPTYATHHOTO U KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MPU PEIICHUH KMU3HEHHBIX MPOOJIEM.

ba3oBble uccienoBare/ibCKue AeiCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMH MOHATHAMHI U METO1aMU (DU3MUYECKOM HAYKH;

BJIQJIETh HaBBIKAMU Y4YEOHO-MCCIEAOBATEIbCKOM M MPOEKTHON JesATeNbHOCTH B 00macTu (U3HKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEHICHUS 3a/1a4d (PU3UIECKOTO
CoJIepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQ/IETh BUJAMH JIEATEIHHOCTH 110 MOTyUYEHUIO0 HOBOTO 3HAHMSI, €0 HHTEPIIPETALUU, TPE0OPa30BaHUIO
U IPUMEHEHHIO B PA3IMYHBIX YYEOHBIX CHTYAIUSIX, B TOM YHUCIIE TPU CO3/IaHUU YYEOHBIX MPOCKTOB B
obnactu pusmku;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3a/lady, BBIJIBUTATh THUIIOTE3y €&
pElIeHUs, HaXOUTh apryMEHThI AJisi JI0Ka3aTelbCTBAa CBOMX YTBEpPXKICHUM, 3a/1aBaTh MapaMeTphbl U
KPUTEPUU PEIICHHUS;

aHAJM3UPOBATh TOJTYYEHHBIE B XOJ€ PEIICHUs 3a7a4d pPe3yJbTaTbl, KPUTUYECKH OIICHHBATh WX
JIOCTOBEPHOCTH, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H B 00Pa30BaTENBHON AEATEIHHOCTH, B TOM YHCIIE TIPU
U3YYEHUU (DU3HKHY;

JIaBaTh OIEHKY HOBBIM CHUTYaIIHsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HaHUS MO (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEACITEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEU, TIPEIaraTh OPUTHHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]]a4UH, TOMYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

Patora ¢ undopmanmeii:



BJIAJICTh HABBIKAMHU IOJIY4YEHUs HMH(OpMAIMM (PU3NUECKOTO COACPIKAHUS U3 HMCTOYHMKOB Pa3HBIX
TUIIOB, CaMOCTOATEJIBHO OCYLIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATH3aLlUI0 M HHTEPIPETALMIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCNOJIb30BaTh CpEICTBA HH(MOPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX TEXHOJIOTMHl B pELICHUU
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPIraHM3AlMOHHBIX 33a4ad C COOJIOJCHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKH O€30MacCHOCTH, TUTUEHBI, PECypcoOCOepeKeH s, MPABOBBIX U 3TUYECKUX HOPM,
HOPM HH(}OpPMAIIMOHHOM 0€30MacCHOCTH;

CO3/1aBaThb TEKCThl (PU3UYECKOIO COAEP)KAaHUS B pa3iIMuHbBIX (opmarax ¢ y4€TOM Ha3HAYEHUS
uHPOpPMALlMM W LEJNEeBOM ayAuTOpuHu, BBIOMpAs ONTUMAIbHYIO (OpMYy TMpPEICTaBICHUS U
BU3yaJIN3aLUU.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

OCYIIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIUKTHBIX CUTYAIH U CMATYATh KOH(IUKTHL;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOIO TOUKY 3pPEHHsSI C UCIIOIb30BaHUEM S3BIKOBBIX CPE/CTB;
IOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMaHIHOW Y MHMBHyaIbHON paboThI;

BBIOMPATh TEMATHKY U METOJbI COBMECTHBIX ACUCTBUI ¢ YUETOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH
Ka)JI0T'0 WIEeHa KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JesITEeIbHOCTH, OPraHU30BbIBATh U KOOPJIUHHPOBATH JAEUCTBUS IO €&
JOCTHKEHHUIO: COCTaBJIATh IUIAH JEHUCTBUM, PAcCHpelesaATh POJIM C y4ETOM MHEHUH YYacTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM paldoThI;

OLCHUBATb Ka4Y€CTBO CBOCTO BKJIaJa M KaXIOTO YYaCTHHMKAa KOMAH/bI B O6HIPII>1 peE3yiabTaT 110
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJUiaraTb HOBBIE NIPOEKTHI, OLIEHUBATh UJIEU C IMO3ULNUN HOBHU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYHIICCTBIATL IMO3UTUBHOC CTPATCTHUYCCKOC IMOBCACHUC B PA3JIMYHBIX CHUTyallUdX, IIPOABIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuszaums:

CaMOCTOSITENIFHO OCYILECTBIISATh MO3HABATEIbHYIO JEATEILHOCTh B 00JaCTH (PM3UKU U aCTPOHOMUH,
BBISBIISATH MPOOJIEMBI, CTABUTH M (POPMYITUPOBATH COOCTBEHHBIE 3a]1aUH;

CaMOCTOSITENIbHO COCTABJIATH IUIaH PEUIeHMs] Pacu€THBIX U KaYeCTBEHHBIX 3aJ]ay, IJIaH BBIOJIHEHUS
PAKTUYECKOH paboThl € Y4ETOM HMEIOIIUXCS PEecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacImupsATh paMKH y4eOHOT0 MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHI;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTh 3a PELICHHUE;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U IPOSIBICHUIO SPYIUIIMH B 00JaCTH (PU3UKH, TIOCTOSHHO MOBBIIIATh
CBOM 00pa3oBaTeNbHBIN U KYJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIA HHTEJIEKT:

J1aBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE
PE3yJIbTAaTOB LIEISM;



BJIJICTh HAaBBIKAMH [I03HABATEILHON pe(IEKCHH KaK OCO3HAHHS COBEpPIIAEMbIX JCUCTBUU U
MBICJIMTCIIBHBIX ITPOLICCCOB, UX PCIYJIbTATOB U OCHOBaHI/II;'I;

UCTIOJIb30BaTh MPUEMBI pEIIEKCUU JIUIsl OLICHKH CUTYaIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHHS 10 HX CHIKCHHIO;

NPUHUMATh MOTHBBI M aPT'YMEHTBI IPYTUX TPU aHATU3E PE3YJIbTATOB IS TEIbHOCTH;

MMPpUHHUMATDb CC6SI, IIOHHMMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

[PUHUMATb MOTHUBBI U apI'yMEHTBI APYTUX [IPU aHAIIU3€ PE3YIbTAaTOB IEATCIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce MOCTHKECHUST JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMMbl 10 (PHU3MKE JUTS YPOBHSI
cpenHero obmiero oOpa3oBaHUs y OOYYAIOIIUXCS COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEJICKT,
IPEANOoararui ChOPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAOIIETO CIOCOOHOCTh MOHMMATh CBOE IMOIMOHAIBHOE COCTOSHHUE, BUIETH
HAIpPaBJICHUS Pa3BUTHS COOCTBCHHOW 3MOIMOHAIBLHOMN c(epbl, ObITh YBEPEHHBIM B celOe;
caMOperyJIMpOBaHuUs, BKIIOYAIONIET0 CAMOKOHTPOJIb, YMEHHE MPUHAMATh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHUC, CIIOCOOHOCTH AallITUPOBATLECA K OMOUMOHAJIBHBIM H3MCHCHUSAM W IIPOABIIATH FI/I6KOCTB,
OBITb OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHBAI[MH, BKJIIOYAMONICH CTPEMJICHHE K JOCTH)KCHHIO IEIU M YCIEXY, ONTHMHU3M,
HHUIUATUBHOCTb, YMCHHC HeﬁCTBOBaTB UCXO0Os1 U3 CBOUX BO3MO)KHOCTef/'I;

OMIIaTuuy, BKJHO'—IaIOHICfI CIIOCOOHOCTH IIOHUMATh OMOIMUOHAJIBHOC COCTOAHHUEC APYTHUX, YUUTBIBATH €I'0
IPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHHIO;

COILMAIBHBIX HAaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C JPYTHMMHU JIFOJIBMHU,
3a00TUTbHCS, IPOSBIIATH UHTEPEC U pa3periaTh KOHPIUKTHI.

NPEMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 10 kiacce mpeaMeTHbIe pe3yibTaThl HA 0a30BOM ypPOBHE JOJIKHBI OTpPaKaTh
c(hOpPMUPOBAHHOCTH Y OOYUAIOLTUXCS YMEHHI:

JEMOHCTPUPOBaTh Ha MpPUMEPAX poJib U MecTO (U3UKU B (OPMUPOBAHUM COBPEMEHHOW HaydHOMU
KApTHUHBI MUpPa, B Pa3BUTUN COBPEMEHHON TEXHHMKU W TEXHOJOTHH, B NMPAKTHYECKOW JEATEIBHOCTH
JIOAEH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEeHHBIX (U3NYECKUX MOJeNel: MaTepuanbHas TOYKa,
WHEpIMaIbHAs CHCTEMa OTCUéTa, aOCOFOTHO TBEPAOE TEJIO, UICATbHBIN Ta3, MOJCIH CTPOSHHUS Ta30B,
KUAKOCTEN U TBEPJBIX TEJl, TOUSUHBIN AMEKTPUUYECKUH 3apsijl IPH pelieHnn (PU3NUECcCKUX 3a1ad;
pacro3HaBaTh (pu3MUecKue sBIEHUS (MPOILECChl) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXAHUKH,
MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU CTPOCHMS BEIECTBA M HJIEKTPOJMHAMUKHU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE IBWKEHHE, CBOOOIHOE TaJIeHHUE TeJ, IBM)KCHHUE IO OKPY)KHOCTH,
MHEpLHUs, B3auMo/eiicTBue Ten, 1uddy3us, OpoyHOBCKOE ABMKEHUE, CTPOCHHE KUAKOCTENH U TBEPIBIX
TeN, U3MEHEeHHe o0BhEMa Ten MpU HArpeBaHUU (OXJIAXKICHHH), TEIJIOBOE PAaBHOBECHE, HCIIAPEHHE,
KOHJICHCAllUs, TUIABJICHUE, KPUCTAJUIM3alMs, KUIMEHUE, BIAXKHOCTb BO3]yXa, MOBBILIEHUE IABJICHUS
rasa HpI/I ero HaI‘peBaHI/II/I B SaKpI)ITOM cocygle, CBSI3b Me>1<)1y napaMeTpaMI/I COCTOAHHA Ta3a B
M30IpoIieccax, AMEKTPU3aIUs TeJl, B3aUMOJICHCTBHE 3apsI/IOB;

OIMUChIBATh MCXAHHUYCCKOC IOBUKCHUC, I/ICHOJII:BYSI (I)I/IBI/I‘IGCKI/IC BCJIMYUHBEI:. KOOpI[I/IHaTa, nyThb,
nepeMeInieHne, CKOpoCTh, YCKOpEHHE, macca Teja, Cujia, UMITYJIbC Teja, KMHETHYecKas SHeprus,
MOTCHIIMAIbHAS DJHEPrus, MeXaHW4deckas paboTa, MeXaHWYECKas MOIIMHOCTh, TPH OMNMHCAHUHU
MPaBUJIILHO TPAKTOBATh (DU3WYECKUM CMBICI HCIIONB3YEMBIX BEJIWYWH, UX O003HAUEHUS W CIHHHIIBI,
HaXOJUTh (POPMYIIBL, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BETUUMHY C IPYTMMHU BEIUYHMHAMU;



ONKCHIBATh HW3YYEHHbIE TEIJIOBBIE CBOMICTBA TEN W TEIUIOBBIE SIBICHHUS, HCHONB3YS (U3HUECKUe
BEJIMYMHBI: JABJICHHUE Ta3a, TeMIIepaTypa, CPeaHssi KUHETHUECKas DHEPrus XaOTUYCCKOTO IBMKCHUS
MOJICKYJI, CPEIHEKBaJIpaTHUHAs CKOPOCTh MOJEKYJ, KOJWYECTBO TEIUIOTHI, BHYTPCHHSISI SHEPTUS,
paboTta raza, k03(pQUIHMEHT NOJE3HOTO NEHCTBUS TEILUIOBOTO JBUTATENs; MPU ONKUCAHUU MPABUIHHO
TPaKTOBaTh (PU3UYECKUN CMBICT UCHOJB3YEMBIX BEIMYMH, UX OOO3HAYEHHS W EIUHMIIBI, HAXOAWUTH
(bopMyIIBI, CBS3BIBAIOIINE JAHHYIO (PM3HUECKYIO BEIHUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYEHHBIC JIEKTPUYCCKHE CBOMCTBA BEUIECTBA U JJIEKTPUYECKHE SBICHUS (IIPOLIECCHI),
UCHOJNB3YS (U3MUECKHUE BEIUYMHBI: AJIEKTPUUYECKUI 3apsij, SJIEKTPUUYECKOE IoJie, HANpsKEHHOCTH
0JIs1, MOTEHLIMAN, PA3HOCTh OTEHIIUAJIOB; MIPH OMKUCAHUU IPABUIIBHO TPAKTOBATh (YU3MUECKUN CMBICI
UCTIOJIb3YEMBIX BEIMYHMH, UX 0003HAYCHUS M CUHHIIBI; YKAa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE TaHHYIO
(GU3HYECKYIO BEIMYUHY C IPYTUMU BEIIMYUHAMU;

aHAIM3UPOBATh (PU3MYECKHE MPOLECCHl W SBICHUS, UCHONB3YS (PU3NYECKHE 3aKOHBI U MPUHIUIIBL:
3akoH BcemupHoro tsrotenus, |, |l u Il 3axkonsl HproToHa, 3aKOH COXpaHEHHS MEXaHUYECKOM
SHEPrUH, 3aKOH COXPAHCHHSI HMITYJIbCA, TPUHIUI CYNEPIO3WIIMA CHJI, TPHHIMII PABHOIPABHUS
WHEPIHUATHHBIX CUCTEM OTCYETA, MOJICKYISIPHO-KHHETUICCKYIO TEOPUIO CTPOCHHSI BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CpPEIHEH KWHETUYECKOW HHEPrMH TEIUIOBOTO JBIJKEHUS MOJEKYNI ¢ abCONIOTHOU
TEMIEPaTypoil, MEepBbI 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHHS SJIEKTPHUUECKOTo 3apsijia, 3aKOH
KyrnoHna, mpu 3T0M pa3inuyaTh CIOBECHYIO (JOPMYIIHPOBKY 3aKOHA, €T0 MAaTEMATUYECKOE BBIPAKCHHUE U
yCJIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIUIIBI ICHCTBUS MAIllMH, IPUOOPOB U TEXHHUUECKUX YCTPOMCTB; pa3inyaTh
yCIIOBUS UX 0€30MacCHOT0 UCTOIb30BaHUS B TIOBCETHEBHOM KU3HH,

BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PH3UICCKUX SIBJICHHN M TIPOIECCOB C UCIOJIb30BAHUEM
IPSIMBIX U KOCBEHHBIX U3MEPEHUM, ITPH 3TOM (POPMYIHPOBaTh NpodIeMy/3a1auy U TUIIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHMs, MPOBOAUTH OMBIT U
dbopMyITUpPOBaTH BHIBOJIBI;

OCYIIECTBIISATh TPSIMBIE M KOCBCHHBIE H3MEPECHHS (DU3MUECKHX BEJIMYUH, MPH 3TOM BBIOMPATH
ONTHMATBHBIA CIIOCO0 HM3MEPEHUsS W WCIOJIh30BaTh HW3BECTHBIE METOJBI OICHKH MOTPEITHOCTEH
U3MEPEHHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXIy (U3MUECKUMU BEIWYMHAMH C HCIIOJB30BAHHEM TMPSMBIX
U3MEpPEHUI, TMPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3YJIbTAThI IOTYICHHOU
3aBUCHMOCTH (DM3HUYECKUX BEIIMYUH B BUJC TAOIWI M TrpaduKOB, JejJaTh BBIBOABI MO pPE3yJIbTaTaM
WCCIICJIOBAHHS,

coOnrofaTh TpaBWia OE€30MacHOrO Tpyda MpH TPOBEIACHHHM HWCCIEIOBAaHHA B paMKax ydeOHOro
IKCIIEPUMEHTa, y4eOHO-MCCIIEA0BATEILCKOM W TPOSKTHOW JEATCIILHOCTH C  HCIIONh30BaHHEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHMUS;

pemiaTh pacy€THbBIE 3a7]a41 C BHO 33JaHHON (U3NYECKON MOAEIBI0, UCTIONB3YS (PU3UUYECKUE 3aKOHBI U
NPUHIIMITBI, HAa OCHOBE AaHallM3a YCJIOBHUS 3aJa4yd BBIOMpATh (U3UUYECKYI0 MOJENb, BBIACIATH
dusnyeckue BEIMYUHBI U (QOPMYJIBI, HEOOXOAUMBIC I €€ pPEIICHUs, TPOBOJHUTH PACUYETHI U
OIICHUBATh PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PHU3UIECKON BETMUNHBI,

peliaTh Ka4eCTBEHHBIE 3a]]aui: BBHICTPAUBATh JIOTHYECKH HEMPOTHBOPEUUBYIO IETIOYKY PACCYXICHUIMA
C OIMOPOH Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHUS;

UCIIONIb30BaTh MPU pPEIIEHUH Y4YEeOHBIX 3aJady COBPEMEHHbIEe WH(OPMALMOHHBIE TEXHOJIOTUU ISt
MOKCKA, CTPYKTYPUPOBAHUS, MHTEPHpPETALUMU U TPEACTaBICHUS Y4eOHOM M HAy4YHO-TIOMYJIPHOM
uH(pOpMAIIUH, MOJYYCHHON W3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUYECKH AHATU3UPOBATH MOIYy4aEMYIO
UH(OPMALIUIO;



IPUBOJIUTH MPUMEPHI BKJIAJa POCCUHUCKUX M 3apyOeKHBIX Y4YEHBIX-(QU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOILEr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BAaTh TEOPETUYECKHUE 3HAaHUS N0 (U3MKE B TOBCEIHEBHOW KHM3HHM JUIsI OOecredeHus
0e30MacHOCTH TpU OOpalleHHH ¢ OpuOOpaMu U TEXHUYECKHMMH YCTPOWCTBAMH, U COXpPaHEHUs
3JI0POBBS U COOJIIO/ICHUS HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY>KaIOLIeH cpee;

paboTare B rpymIme C BBIIOJHEHHEM Pa3IMYHBIX COLMAJIBHBIX POJICH, MIaHUPOBATh PabOTy TPYIIIHL,
palMOHANIBHO pacupelessITh OOA3aHHOCTH M IUIAHMPOBAaTh JEATEIbHOCTh B HECTaHJIAPTHBIX
CUTyallusX, aJeKBaTHO OIICHMBAaTh BKJAJ KaXJOro W3 YYaCTHMKOB TpPYIIbl B pEIICHUE
paccMaTpuBaeMoil POOIEMBI.

K konmy obyuenus B 11 kJjacce mpeIMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPAXkaTh
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCA YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEPAX poJib U MecTO (GU3UKU B (OPMUPOBAHMM COBPEMEHHOW HAyYHOU
KapTUHBl MUPA, B Pa3BUTHUU COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B MPAKTUYECKON AESITeTbHOCTH
JOJIeH, IIETOCTHOCTh U €IMHCTBO (PU3UUECKON KapTUHBI MUDA;

YYUTHIBATh TPAHUIIBI NMPUMEHEHHUS W3YYEHHBIX (U3MYECKHX MOJEJCH: TOYECUHBIH SIEKTPUYCCKUI
3apsif, Jy4 CBEeTa, TOYCUHBII MCTOUYHUK CBETA, S/IEpPHAsl MOJENh aToMa, HYKJIIOHHAsI MOJENb aTOMHOTO
A1pa MpH perieHny PU3NUECKUX 3a1ad;

pacnio3HaBaTh (QU3MYECKUE sBJICHUS (Tporlecchl) W OOBACHAT, WX HA OCHOBE 3aKOHOB
AJIEKTPOJIMHAMUKM M KBAaHTOBOM (PU3MKHU: 3JIEKTpUYECKass MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOEe, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJCHCTBHE MAarHUTOB, IEKTPOMArHUTHAS WHIYKIIHS,
JIEMCTBUE MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM M ABMXKYIIMKCA 3apsil, AJIEKTPOMArHUTHBIE
KoieOaHusi W BOJIHBIL, MPSMOJMHEHHOE pacHpOCTPaHEHUE CBETa, OTpPaXKEHHE, MPEIOMIICHHE,
uHTepdepeHys, AMPpaKkKs U MOJIpU3aLUs CBETa, TUCHEPCUs CBETa, (OTOAIEKTpUUYECKUl AP et
(poTorddexT), cBeTOBOE NaBiE€HHE, BO3HUKHOBEHME JIMHEHYATOro CIHEKTpa aToMa BOJOpOJa,
€CTECTBEHHAsl U UCKYCCTBEHHAs paAMOAKTUBHOCTD;

ONKCHIBaTh  M3y4YCHHBbIE CBOWCTBAa  BEIIECTBAa  (DJIEKTPUYECKHWE, MArHUTHBIE, ONTHYECKUE,
JNEKTPUYECKYI0 MIPOBOAMMOCTh PAa3jIMYHBIX Cpel) U DBJIEKTPOMarHUTHbIE SIBJICHHS (TPOIECCHI),
UCTIONB3Ys (pU3MUECKUe BENIWYMHBL: IEKTPUUYECKUM 3apsjl, CHila TOKA, HJIEKTPUYECKOe HaNpsKeHHUE,
JJIEKTPUUECKOE COIMPOTHUBIIEHUE, PAa3sHOCTh IMOTEHLUAIOB, 3JIEKTPOJABMKYIIAs cujia, padoTa TOKa,
WHAYKIIMS MarHUTHOTO moJisd, cuja Amrmepa, cwia JlopeHna, WHIYKTHUBHOCTh KaTYIIKH, SHEPrus
JJEKTPUYECKOTO U MarHUTHOTO IOJIEH, MEpPHOJ U YacToTa KosiebaHuil B KojebOaTeIbHOM KOHTYpE,
3apsl M cUa TOKa B TPOILECCE TapMOHUYECKHMX 3JIEKTPOMAarHUTHBIX KojeOaHWH, (OKycHOe
paccTosHUE U ONTHUYECKas CWia JIMH3BI, MPU OMUCAHWH MPABHIBHO TPAKTOBATH (PU3UYECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMYHMH, UX 0003HAUEHMSI U €IMHUIIBI, YKa3bIBATh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO
(bu3HYECKyIO0 BEIMYMHY C IPYTUMU BEINYUHAMM;

OINKCBHIBATh M3yYCHHbIC KBAHTOBBIE SBJICHUS U IPOLECCHl, HUCNONb3YysAd (U3NYECKHE BEIUYHHBI:
CKOPOCTh AJICKTPOMATrHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETa, DHEPrUs U UMITYyIbC (DOTOHA,
nepuoj, MojJypacrajga, SHEpPrus CBSI3M aTOMHBIX sIep, NpPU OMNHMCAHWU MPaBWIBHO TPAaKTOBATh
¢bu3nyecKuil CMBICT HCIOJIb3YEMbIX BEWYHMH, UX OOO3HAYEHHWS U €MHUIIBI, YKa3bIBaTh (POPMYJIBI,
CBSI3BIBAIOIIME JaHHYI0 (U3NYECKYIO0 BEIMYMHY C APYTMMU BEIWYMHAMH, BBIYUCIATH 3HAUYCHUE
(bU3UYECKON BETUYMHBL;

aHAIM3UPOBATh (PU3MUECKHE MPOLECChl U SBJICHUS, UCHONb3Ys (PU3MUECKHe 3aKOHbI U MPUHIUIbL:
3akoH OwMa, 3aKOHBI MOCIEAOBATEIbHOIO U TMapajieIbHOIO COEAMHEHUS IPOBOJHUKOB, 3aKOH
Jxoynsa—JIeHna, 3aKOH 3JEKTPOMArHUTHOM MHIYKLUHU, 3aKOH IPSAMOJIMHEMHOIO PACIPOCTPAHCHUS
CBETa, 3AaKOHBl OTPAXKEHUS CBETA, 3aKOHbl NPEJIOMJICHHS CBETa, YpaBHEHME OWHINTEHHA i
doToaddekrra, 3aKOH COXpaHEHHs] DHEPTUH, 3aKOH COXPAHCHHS HUMITYJIbCAa, 3aKOH COXPAHCHHS



JNEKTPUYECKOTO 3apsAla, 3aKOH COXPaHEHHS MAaccoBOro uwWcia, mnoctynatel bopa, 3akoH
paZIMOAaKTUBHOTO pacmajga, MOpU ATOM pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAKEHUE U YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHHUMOCTH;

OTIpe/eIIATh HalpaBiIeHHE BEKTOpa UHAYKIIMU MarHUTHOTO MOJIS IPOBOJHHUKA C TOKOM, CUJIbI AMrepa
u cuiibl Jlopeniia;

CTPOUTH M OIHCHIBATh N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€PKAJIOM, TOHKOH JIMH30M;

BBITOJIHATH SKCIEPUMEHTHI TIO UCCIIEJOBAHUIO (PU3UUECKUX SIBJICHUH U MPOIECCOB C MCIIOJIBb30BAaHHEM
IPSIMBIX ¥ KOCBEHHBIX U3MEPEHUI: IPU 3TOM (POPMYITUPOBATH MpobdiieMy/3aauy U TUIOTe3y Y4eOHOTO
9KCIIEPUMEHTa, COOUpPATh YCTAHOBKY W3 MPEAJIOKEHHOT0 O00O0pPYAOBAaHUS, MPOBOAUTH OIBIT U
(GbopMyITUPOBATH BEIBOJIBI;

OCYIIECCTBIISITh TPSMBIE M KOCBEHHBIE HM3MEpEHHUs (U3MYECKHX BEIMYUH, MPU 3TOM BBIOUPATH
ONTUMAJBHBIA CMOCO0 M3MEpPEeHUs M HCIOJIb30BaTh H3BECTHBIE METOJbI OLIEHKH TIOTPELIHOCTEN
U3MEPEHU;

UCCIIEIOBATh 3aBHCUMOCTH (DPU3NYECKUX BEIUYMH C WCIOJIH30BAHUEM TIPSMBIX M3MEPEHHINA: TIPU ITOM
KOHCTPYHPOBATh YCTaHOBKY, (UKCHUPOBATh pPE3yIbTAThl IMONYYEHHOH 3aBUCHMOCTH (DU3NIECKHUX
BEJIMYMH B BUJIE TaOnuIl U TpaduKOB, AeNaTh BHIBOBI IO PE3yIbTaTaM UCCIEIOBAHUS;

coOnrofaTh mpaBuia O€30MacHOr0 Tpyda MpH MPOBEACHUH HCCIEJOBAHMM B paMKax y4eOHOro
IKCIEPUMEHTa, Y4eOHO-MCCIENOBATENIbCKOW U TMPOEKTHOW JAEATEIBbHOCTH C  MCIOJIb30BAaHUEM
U3MEPUTENBHBIX YCTPOUCTB U TAOOPaTOPHOTO 00OPYAOBAHUS;

peliaTh pacy€THbBIC 3a]]a4 C SIBHO 33JaHHON (U3NYECKON MOAEIBIO, UCIIONb3YS (PU3NUYECKUE 3aKOHBI U
NPUHIIMIIBI, HAa OCHOBE aHallu3a YCJIOBHUS 3aJadyd BBIOMpaTh (U3UYECKYID MOJENb, BBIACIATH
¢u3nveckne BETUYMHBI M (OPMYIBI, HEOOXOOUMBIE Ui €€ pEeHIeHHs, MPOBOAMTH PACUETHl H
OILIEHUBATh PEATTLHOCTH MOTyYEHHOTO 3HAYCHUS (PH3UUECKON BETMUMHEI;

peliaTh Ka4eCTBEHHbBIE 3a7]aui: BBHICTPAUBATh JIOTHUECKH HEMPOTUBOPEUHUBYIO LIETIOUKY PacCyKIECHUN
C OIOPOM Ha N3yYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS;

UCTIOJIB30BaTh TNPH PEIICHHH Yy4eOHBIX 3a/a4 COBPEMEHHBIE WH(POPMALMOHHBIC TEXHOJOTHH JIJIS
MIOWCKA, CTPYKTYPUPOBAHHs, WHTEPHPETAIMA W TPEACTABICHUS Y4eOHOW W HAYYHO-TIOMYIISIPHOU
uH(pOpMaIIMH, MOJYYCHHON M3 Pa3IMYHBIX HCTOYHHMKOB, KPUTHUECKHU aHAIM3UPOBATH MOIYYaeMYIO
UH(POPMALIUIO;

OOBSACHATH TPUHIUTIBI ISHCTBUS MAIIMH, IPUOOPOB U TEXHHUYECKUX YCTPONCTB, pa3IudaTh YCIOBHUS MX
0€30IaCHOTO MCIIOJIb30BaHMS B TTIOBCEHEBHOM KU3HHU;

OPUBOJIUTH MPUMEPHI BKJIAJla POCCHUMCKUX U 3apyOeKHBIX YUYEHBIX-(PU3UKOB B pPa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCTIONIB30BaTh TEOPETUYECKHE 3HaHUS TO (U3MKE B IOBCETHEBHOW KH3HH JUISI OOECIEeUYeHUS
0€30MacCHOCTH TIpU OOpAaIIeHWH C NPUOOpaMH W TEXHUYECKHMMH YCTPOWCTBAMHM, JUISI COXPAaHEHUS
3JI0pOBbsI U COOJIIOJIEHHSI HOPM KOJIOTMYECKOT0 TIOBEACHHUS B OKpY Karollei cpejie;

paboTaTh B IpyIIE C BBINOJHEHUEM PA3IUYHBIX COIUANBHBIX POJICH, MIAHUPOBATH PabOTy TPYIIIIHI,
palMoOHAIFHO — paclpeneNaTh OO0S3aHHOCTH W IUIAHUPOBATh JIESTEIBHOCTh B HECTaHAAPTHBIX
CUTyallusX, aJeKBAaTHO OICHWBATh BKJIAJ KaXIOTO W3 YYAaCTHHUKOB TPYNIBI B pEHICHUE
paccMaTpuBaeMOi MPOOIIEMBI.
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