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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0o OOILero
o0Opa3oBaHus pa3padOTaHa HAa OCHOBE MOJOKEHHM M TpeOOBaHUU K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa3oBaTeIbHON MporpaMmsl, npeactaBieHHbIX B PI'OC
COO, a Takxke c¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIETIIMKA TpernojiaBanusi yuyeoHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHMA3aIuaX Poccuiickon Penepanuu, peAIN3YIOLINX OCHOBHBIE
00pa3oBaTeabHbIE POTPAMMBI.

ConepxaHue mnporpaMmbl 10 (U3MKE HAIpaBiieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOUW KapTUHBI MHupa oOyuatommxcss 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HA OCHOBE CHUCTEMHO-AESITEIbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe YUYUTHIBAET HEOOXOAUMOCTh pEaM3alluid MEKIPEIMETHBIX
CBA3eH (UBMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4E€OHbIMU TNpenMeramu. B Hel
ONPENENSIIOTCA OCHOBHBIE LI€NM M3y4YeHUs (U3MKU HAa YPOBHE CPEAHEro OOLIEro
o0Opa3oBaHMsl, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOCHUSA Kypca (PU3UKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o u3nke BKIIOUYALT:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YpPOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUs;

e conepkaHue yuyeOHoro mpeamMera «Pusnka» mo rojgam o0ydeHusl.

du3nka Kak Hayka O HamOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauyecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuil 00 okpysxaroiem mupe. LIIkoapHbIN Kypc GU3HKK — cUCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUW, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
dbu3ndeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4YEHUS HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMHU M APYIHX.
W3ydenve (Pu3MKM BHOCHT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOpMUPOBAHHE YMEHUU MPUMEHSTH
HAy4YHbIN METO]I MO3HAHUS MPHU BBIOJHEHUHU UMU YU€OHBIX HCCIEOBaHUM.

B ocHOBy kypca (usuku i YpOBHS CpeIHEero ooOiiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpblE MOXXHO paccMaTpHBaTh KakK IPUHLHIBI €ro
HOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHua U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes cenepanusayuu. B COOTBETCTBMM € HeW MmaTepualn Kypca (U3UKH
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusercs
dopMupoBaHrE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MaTe€pHH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuszanusi NpearnojaraeT HCIOIb30BaHUE
TYMAHUTAPHOIO MOTEHIMaNa (PU3NYECKOM HAyKH, OCMBICICHUE CBS3M pPa3BUTHUSA
¢uszukn ¢ pasBuTHeM OOIIecCTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonoii  nanpaenennocmu. Kypc ¢usukm npeamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MNOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJIEp)KaHus, IMOCBAMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHM M TEXHOJIOTHM, a Takxke 0O0CYXIeHHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SABIAIOTCSA (pusmueckue Teopuu (POopMUPOBAHUE MPEICTABICHUNA O
CTPYKType HOoCTpoeHus: (u3nYecKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHIUIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IpUPOJE, TpaHMIAX
OPUMEHUMOCTH TEOpUHM, JMJId OIUCAaHUS €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3aliU 3KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUIUXCH.
Jis  Ga3oBOoro ypoBHA Kypca (HU3MKH — DOTO HCIOJIB30BAHME CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nKe O0ObEeIUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
MpakTUYeCKux padboT. Brijenenne B yka3aHHOM mepeyHe 1abopaTOpHBIX padoT,
IPOBOJUMBIX I KOHTPOJS M  OLCHKH, OCYIIECTBISIETCS  Y4aCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXOM U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabuHeta @u3uku. Ilpu »>TOM oObOecnieunBaeTCs  OBJIAJIEHUE
00y4aronMMUCs yMEHUSIMU MPOBOJUTH KOCBEHHBIE H3MEPEHMS, HCCIECIOBAaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M IIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM Ayid pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aa4M C SIBHO
3aJJaHHOW (PU3NYECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHSITh N3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pa3jena Kypca, TaK U WHTErpUpYys 3HAHUS W3
pa3HbBIX pa3nenoB. J[7s KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0o0bsCHEHHE TMpOoTeKaHUsi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAeNU JUIsi CUTyalluud MPaKTUKO-
OpUEHTHUPOBAHHOT'O XapakTepa.

B coorBerctBum ¢ tpeboBanmsimu DPI'OC COO k MarepHaabHO-
TEXHUYECKOMY OO€ecledeHnI0 Y4eOHOro mpoliecca 0a30BbI ypOBEeHb Kypca
(buU3HKK HA YPOBHE CpeHEro 0011ero o0pa3oBaHus JI0JDKEH U3y4aThCs B YCIOBUSAX
IPEeIMETHOr0 KaOWHeTa (PU3MKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NpEeAMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kabuHere (U3MKU JTOJKHO OBITh
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHHWE ISl BBHITIOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYSHHYECKHX MPAKTHUECKUX pabdoT W JI€MOHCTPAIMOHHOE
000pyaoBaHUe.

JleMoHcTpaniMoHHOE  00OpyJ0oBaHue (OpMUpPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 1o (U3UKE KITIOYEBBIX JAEMOHCTpAlUNA st
UCCJICIOBAHMSI  M3Y4YaeMbIX  SIBJIGHUA M  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe 00OpyJIOBaHME [JIsi YYEHUYECKUX MPAKTHUUYECKUX pabdoT
(dopmupyeTcss B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudecKre KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU AHAJOTOBBIX M IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CHCTEM B BUJIE ITU(PPOBBIX JTa00paTOPHUii.

OCHOBHBIMH HETIAMH U3y4eHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISFOTCS:

e (opmupoBaHue wuHTEpeca M CTpEeMJICHUS OOYYAOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTHE HMX MHTEIUICKTYyaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUA U (POPMHUpPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3yYEHUS
OCHOB CTPOCHHsSI MaTepHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBanue yMeHUH OOBSACHATH SBJICHHUS C HMCIOJb30BAaHUEM
(bu3NYeCcKuX 3HAHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONHM (PU3UKU IS PA3BUTHUS JAPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHue 3TUX 1elield 0O0ecrieunBaeTCsl pPelIeHUEM CIEAYIOIUX 3ajad B

nporecce u3yueHus Kypca GU3NKU Ha yPOBHE CPEAHEro 001ero oopa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHUH 00  oO0mmx  (usmyecKkux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, BJIEKTPOJMHAMHUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (dopMupoBaHHE YMEHHMI TPUMEHATH TEOPETHUYECKUE 3HAHUS IS
OoOBbsICHeHHUS (PU3WYECKUX SABICHUW B TPUPOAC H JUIsl TPUHATHS
MIPAKTUYECKUX PELICHUM B IOBCEIHEBHOMW KU3HU;

e OCBOCHHE CIOCOOOB peUICHUS pPa3jIUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MoOAENbI0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKO MOJeNH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMAaHHE (PUBNYECKUX OCHOB M MPHUHIMIIOB JECUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS U IMPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHAlW3a M HMHTEpHpeTanuu uHpopmanmu,
OIPEJENICHNS TOCTOBEPHOCTH ITOJIyYEHHOT'O PE3yJIbTaTa;

e CO3JIaHME YCJIOBHM HJisi Pa3BUTHS YMEHHUI MPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
obOpazoBanust otBoguTcsa 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HezIel0), B
11 kiacce — 68 4yacoB (2 yaca B HEZIEIIO).

[Ipennaraempiii B mporpamMmme Mo (QU3MKE MepeyeHb JabopaTOpHBIX U
IPAKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JE€laeT BbIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COIAEPKAHUE OBYUEHUA
10 KVIACC

Pa3znen 1. ®u3uka U MeTObI HAYYHOT' 0 MO3HAHUA

®dusuka — Hayka o npupoze. Haydunbie MeTOIBl IO3HAHUS OKPYKAIOILIETO
mupa. Ponb JKCnepuMeHTa M TEOpUM B IMPOLECCE MO3HAHUS IPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenvupoBanue (pU3MYECKUX SBJICHUA U TpoiieccoB. HaydHble THMOTE3HI.
®duznyeckue 3aKOHbBI U TeOpUH. ['paHUIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3MKu B (OPMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble M LHUQPPOBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABrMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHMS.
Cucrema orcué€ra. Tpaekropus.

[lepemelienre, CKOpOCTh (CpelHsii CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHUE MaTepUajbHOW TOUYKHM, UX MPOECKUMH HA OCH CUCTEMbl KOOpPIHUHAT.
Clio’)keHue NepeMENICHUI U CII0OKEHUE CKOPOCTE.

PaBHOMEepHOE W paBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBrxkeHue. ['paduku
3aBUCHMOCTH KOOPJIHMHAT, CKOPOCTH, YCKOPEHHMS, IIyTM U IIEpPEMEIICHUs
MaTEepUAIILHON TOYKU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKopeHne CBOOOHOTO MaICHUSs.

KpuBonmHeitHoe  nBMKEeHME. J[BMKEHHE  MAaTepUAIIBHOM  TOYKHA 11O
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JJUHEHAA
ckopocTb. [lepuon u yactora oOpaienus. LleHTpocTpeMuTeNbHOE YCKOPEHUE.

TexHuyeckrue yCTpOMCTBAa M MPAKTUYECKOE IPUMEHEHHUE: CHOUIAOMETD,
JBW)KEHUE CHAPSAIOB, IEIHBIE U PEMEHHBIE ITEpEIayn.

Jlemoncmpayuu

Mopens cucrteMsl OTCYETA, WILTFOCTPAUUs KUHEMATUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpa3zoBanue JBUKEHUIN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TameHnue Tes B BO3AyX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaOntonenue nBukeHus Tena, OpPOIIEHHOrO MOJ YIJOM K TOPU3OHTY U
TOPHU30HTANIBHO.



N3mepeHne ycKkopeHus: CBOOOJHOrO MaJ eHHMS.

Hamnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yyuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3yueHne HEpaBHOMEPHOTO JABWKEHHS C LEJIBIO ONPEAEIECHNUs MTHOBEHHOM
CKOpOCTH.

HccenenoBanne COOTHOWIEHHST MEXAY MYTSIMH, NPOMACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IIPOMEXYTKH BPEMEHM IIPU PAaBHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenue ABM>KEHUA Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuanun  otHocurenbHOCTM  ['anmunes. IlepBeiii  3akoH  Hprorona.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3aKkoH HproToOHA [U1s1 MaTepUanbHbIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tskectn. IlepBas kocMmuueckas
CKOpOCTb.

Cuita ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl Tpenus (1mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus nokos. Koagouiment tpenus.
Cuna conpoTUBIIEHUS IPU JIBUKEHUH TEJa B )KUIKOCTH HUJIU Tas3e.

[TocTynarensHOE U BpalllaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPIOTO TENa.

MoOMEHT cuiabl OTHOCUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECUs TBEPAOIO Tea.

TexHuyeckue yCTPOWCTBA M IIPAKTMYECKOE IPUMEHEHHE: IOALIMITHUKY,
JBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuUM.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akon HerotoHna.

N3mepenue cuil.

CnoxxeHue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JedopMaiuu.

HesecomocTts. Bec Tena npu ycKOpeHHOM OABEME U TAJCHUH.

CpaBHEHHE CUJI TPEHHUSI IIOKOS, KAUEHUSI U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3yuyenue nBuKeHUs OpyCcKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanre 3aBUCMMOCTUA CWJI YIIPYTOCTH, BO3HHUKAIOIIUX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JeopMariuu.

HccnenoBanne yclIOBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpalleHUS.

Tema 3. 3axkonwvl coxpaneHus 6 mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEpPHUAIbHBIX TOYEK.
NMnynbec cuibl U HU3MEHEHHE HMITyJIbCa Tella. 3aKOH COXPAHEHUS UMITYJIbCa.
PeakTuBHOE ABUKEHUE.

Pabota cuibl. MOIIHOCTD CHUJTBI.

Kunernueckass 3Heprusi MarepualbHOW TOYkM. Teopema 00 H3MEHEHUU
KUHETUYECKON YHEPTUH.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPIUs yIpyro
neopMUpOBaHHOM  TIpykWHBI.  [loTeHUManbHasT  2HEprus Tejda  BOJHM3U
MIOBEPXHOCTH 3E€MIIH.

[loTeHunanbHple W HEMNOTEHUUAJIbHBIE  CHJIBI. CBs3b  paboOTHI
HEMOTEHLIHAIbHBIX CUJ C M3MEHEHUEM MEXaHMYECKOW JHEPrUuM CHCTEMBI TEll.
3aKOH COXpAHEHUSI MEXaHUYECKON IHEPTUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckre yCTpOMCTBa W MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUM B KHHETUYECKYIO U OOpPaTHO.

Vuenuuecxuii sxcnepumenm, rabopamopvle pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThl CUJIbI ¢ UBMEHEHHEM MEXaHHYECKOW DHEPTruu
TeJla Ha IPUMEpE PaCTSKEHUS PE3UHOBOTO JKI'YTa.

Paznen 3. Moaexky/sipHast u3nka 1 TePMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep IBIKECHUS U
B3aMMOJICHMCTBUSl 4YacTUL[ BellecTBa. MOJENU CTPOECHUS Ta30B, XUAKOCTEH U
TBEPBIX TEA U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pasmepsbl Mosekyil. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmneparypa u e€ usmepenue. Illkama Ttemmneparyp
Llenbcus.



Mopens  upeanbHOro rasa. OCHOBHOE  ypaBHEHHME  MOJEKYJSPHO-
KMHETHYECKOW TEOPUH HACAIBHOrO raza. AOCONIOTHAs TeMIepaTypa Kak Mepa
CpeaHEN KHWHETHMYECKOM SHEPrud TEIUIOBOTO JBWXKEHUA dvactull rasza. Illkana
temneparyp KensBuna. I'a3oBbie 3akoHbI. YpaBHeHHMe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3ompoueccsl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBiIeHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
Oapomerp.

Llemoncmpayuu

OneIThl, JOKa3bIBAIONINE JTUCKPETHOE CTpOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COECTMHEHUIA.

OnpiThl 10 TUDPY3UU )KUAKOCTEH U ra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, niutocTpupyomas Ipupoay AaBiICHUs ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJICAJIBbHOTO Tasa,
U30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHUM
00bEMa KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXKy apaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

TepmoanHaMuueckasi cucremMa. BHYTpeHHSIE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crioco0bl e€ u3meHeHnus. KonuuecTBo TeroTel U padota. BHyTpeHHss
JHEprus  OJHOATOMHOIO  MJAEANBHOro  ra3a.  Buiael  Temonepenayu:
TEIIONPOBOJHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEIMIOEMKOCTh BELIECTBA.
KonnuecTBo TEIIOTH NpH TEIIIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. llepBblii 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHnue nepBOoro 3akoHa TEPMOJMHAMUKHU K u3ompoieccam. ['paduueckas
UHTepIpeTanus paboTsl rasa.

Bropoii 3akon Tepmoaunamuki. HeoGpaTuMocTh MPOIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIlMH.
[IpeoOpazoBanusi 3HEpPruv B TEIUIOBBIX MamuHax. KosdduuueHt mnosne3noro
neiictBus TemtoBo mammHbL. [{ukn KapHo m ero kosddumumeHT moiae3Horo
JENUCTBUA. DKOJIOTHYECKUE MPOOJIEMBI TETUIOIHEPTETUKH.



TexHuyeckre YCTpOHUCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEpPruM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3JAyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHre BHyTpEeHHEN SHEpruu (TeMIiepaTypsl) Teaa Ipu TeIlonepeaaye.

OnpiT MO anuabaTHOMY pacIIUPEHHI0 BoO3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu mapoBoi TYpOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTUBHOTO
JBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3mepeHnne yaeinbHON TEMI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrmapenue u kuneHue. AOGCONMIOTHAS U
OTHOCHUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHHbl map. YpaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONMS CBOWMCTB
kpuctaioB. Kugkue kpucrtauibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue u
KpUcCTaJIM3anus. Y ieiabHas TemioTa miasienus. Cyonumanusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJI€ HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

Croco0bl U3MEpPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHust U MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

N3MepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJEKTpUYECKU 3apsia. J(Ba Buaa dIEKTPUYECKUX
3apsaoB. [IpOBONHUKM, OUANEKTPUKU W TOJYIPOBOJHHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsia.
BzaumopeiictBue 3apsaoB. 3akoH KysoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
Onektpuueckoe mnoje. Hanpsok€HHOCTh  dnekTpuueckoro mojia.  [IpuHuun



CyNEPHO3ULMM JJIEKTPUUECKUX IOJeH. JIMHMM HAnpsHDKEHHOCTH DJIEKTPUYECKOIO
OJIAL.

Pabora cun  anexkrpocrarnueckoro  mois.  [lorenmuman.  PasHocTb
NoTeHUHANOB. [IpOBOOHUMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JudnekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. Konaencarop. DineKTpOEMKOCTh INIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOT0 KOHAEHCaTopa.

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3eMJIEHHE DJIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN aNnapar, CTPyHHbBIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO 1 MPUHIHUII IEUCTBUS SJIEKTPOMETPA.

B3anMozeiicTBrue HaJIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH ILIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii moxk. Toku ¢ paziuunvix cpedax

ONEKTPUYECKUNA TOK. YCIOBHS CYIIECTBOBAaHUS DJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 151 ydacTKa LETH.

OIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBIICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEIMHEHUE IIPOBOIHUKOB.

PaGora snektpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
IIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYLIAsl CUla UM BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma a1 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. KopoTrkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHBIIEHUS METAILIOB OT TeEMIIEpaTypbl. CBEPXIPOBOAUMOCT.

DNeKTpUYeCcKuid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TosrynnpOBOJHUKH. CobcTBeHHas U IIpUMeECHas IIPOBOJMMOCTh
noJIyIpoBOJHUKOB. CBoiicTBa p—n-nepexoa. [lonynpoBoHUKOBBIE TPUOOPHI.

ONEeKTpUYECKHA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DNEKTPOIINTHYECKAS TUCCOLMALUS. DIIEKTPOJIH3.



DJIEKTpUUYECKUl TOK B ra3zax. CaMOCTOATENBHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMeETp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTesibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TaThBAHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIpSKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS HWIMHAPUYECKUX MPOBOJHUKOB OT JIMHBI,
IJIOIAV TTONIEPEYHOr0 CEUYCHUS U MaTepuala.

CMeniaHHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wu3MepeHue dIEeKTPOABMXKYILIEH cuibl. KopoTkoe 3amblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB JIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IMO/1A.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

N3ydeHne cMEemanHoro COeIMHEHUS pE3UCTOPOB.

N3Mepenune 3JIeKTPOABHXKYIIEH CHIIbI MCTOYHHUKA TOKA M €r0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGnronenue snekrponusa.

MexknpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypCcaMH MaTE€MaTHKH,
OMoJ0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C HW3YYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIM (akT, rumore3a, (puanueckas BeIUYMHA, 3aKOH,
TEeopusi, HAOIIOIEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPECHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JWHEWHas (QyHKIHS,
napabona, runepbosia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonoeus: mexannueckoe NBWKEHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BHUBI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIApHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIUTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

l'eocpaghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0ApPOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOJNb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIIHUKH, HCIIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET WM JApPYIrHE), JBUrareilb BHYTPEHHEIO
CropaHus, naponas TypOuHa, ObITOBOI XOJIOAUIbHUK, KOHAULIUOHEP, TEXHOJIOTUU
MOJIyYEHHUSI COBPEMEHHBIX MATEpPHUAJIOB, B TOM YHCIIE HAHOMATEPHAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuoOOpkI,
3JIEKTPOOCBETUTENbHBIE PUOOPHI, TaJIbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHaAMHUKA

Tema 3. Macnummnoe none. IneKmpoMazHUMHAA UHOYKUUA

[loctossHHBIE ~ MarHUTHL.  B3anMOAEHCTBHME  TOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uWHaykuuu. I[IpuHnomn cynepro3uuuu
MAarHuTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JWHUNA MarHUTHOM
WHYKIUH TO0JI IOCTOSHHBIX MAarHUTOB.

MaruuTHoe TION€ TPOBOJHMKA C TOKOM. KapTuHa JnWMHUN WHIYKUUH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT Dpcrena. BzaumoneiicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib M HanpaBlieHUE. [[BUKEHHUE 3apsIKEHHON YaCTUILIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopenna.

SIBiieHME 2JEKTPOMAarHUTHOM MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. OJIEKTPOJABIKYIIAA CWIA HWHAYKUMH. 3aKOH JJIEKTPOMAarHUTHOU
unaykuuu Gapanes.

BuxpeBoe nsnektpudeckoe moje. OIEKTPOABMKYINAS CHJIA WHAYKUHU B
IIPOBOJIHHUKE, IBUKYIIEMCS TIOCTYIIATEIIbHO B OJHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJABIXKYILIAs CuUia
CaMOUHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMATHUTHI, JJIEKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Llemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIUA MAarHUTHOTO TOJISL.

B3aumopenicTere 1ByX NPOBOJAHUKOB C TOKOM.

Cua Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHUE PTIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHKYIIEH CHJIBI MHAYKUUHA OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padonul

N3ydyeHrne MarHuTHOTO TMOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

Pa3znea 5. KoJsieOanust ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumon, wacrora, amrummryga u (aza xoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUil MasTHUK. YPaBHEHHE TNapMOHUYECKUX
konebanuii. [IpeBpailienre >HEPrun Npu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AJIEKTPOMarHuTHeIMU  KoJjiebanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIIbHOM KOHTYE.

[IpencraBienne o 3aTyxaronux KOJIeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
kosnebanus. Pezonanc. BeiHyKIeHHBIE STIEKTPOMArHUTHBIC KOJICOAHMS.

[lepemennbli  TOK. CHUHYCOMJANbHBIM TMEPEMEHHbIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE W JACHUCTBYIOIIECE 3HAUYEHUE CUJIBI TOKA H
HaIpsHKEHUSL.

Tpanchopmarop. IlponsBoacTBo, nepegada U MOTPeOICHUE AIEKTPUIECCKON
SHEPIUM. DKOJIOTMYECKHE PUCKHU IPU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: DIIEKTPUUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, TUHHUM JIEKTPOIIEpEaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUNA MASTHHK).



HaGnronenue 3aTyxaromnmx KoaecOaHmii.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUI.

Ha6ntonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMATrHUTHBIX KOJICOAHHH.

Pe3onanc mnpu 1MocienoBaTENbHOM COEIMHEHUM PE3UCTOpa, KaTyLIKH
MHIYKTUBHOCTH U KOHJIEHCATOpA.

Monens TUHUM 3JIEKTpONEpeIayun.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

HccnenoBanue 3aBUCMMOCTH MEpUOJIa MajblX KoseOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl rpy3a.

HccnenoBaHne NEPEMEHHOIO TOKa B LENH W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 60IHbL

Mexannueckue BOJHBI, yciaoBus pacnpocTpaneHusi. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuMHA BOJIHBL. [lomepeuHble W TPOJIOJIBHBIE BOJIHBI.
HNuTtepdpepeHius u nuPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTtb 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauusa BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MpEeIoMIICHUE, Mospu3anus, 1udpaxus,
uHTeppepenus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 3J1€KTPOMarHUTHBIX BOJIH. [I[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeIeBUAEHUS. Paguoiokanms.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuueckue YCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [MAarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3oBaHue U paclpOCTPAHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

HaGnronenue otpaxeHus U NpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTOW KoseOaHui.



HUccnenoBanne  CBOMCTB ~ JJIEKTPOMArHUTHBIX  BOJIH: OTpa’KeHHUe,
pesioMIICHUE, MOIspu3als, udpakius, nHTephepeHITus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. IIpsMosMHENWHOE pacHpoOCTPaHEHUE CBETA B
OZHOpOIHOU cpene. JIyd cBera. TOUEUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
IJIOCKOM 3€pKalle.

[Tpenomienue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHS.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro cBeta. [Iger.

ColOuparomue W pacceuBaromye JuH3BL. ToHKas JuH3a. DokycHoe
paccTosiTHUE M ONTHYecKas cuiia TOHKOW JuH3bl. [locTpoenune u3oOpaxkeHuid B
coOuparolMx U paccerBarolux JuH3ax. Dopmylia TOHKOW JUH3BI. YBelUYEHUE,
JaBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBusi HaOMOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakaus ceta. Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipu3anus ceera.

TexHndeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: OYKH, JyMa,
doToamnmapaT, NPOEKIIMOHHBINA ammapaT, MHKPOCKOM, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsmMonuHEHOE pacHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHne. Moiesib CBETOBOAA.

HccnenoBanue cBOWCTB U300paKeHUH B JIMH3AX.

Monaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaGmronenune natepdepeHinm crera.

HaGnronenue nudpaxium ceera.

HabGmroienune nucnepcuu cBera.

[TonyueHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Habmronenue nonsipuzanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul



N3Mepenue rnokasaress NpesioMIICHUS CTEKJIA.
HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.
HaGnronenue aucnepcuu cBera.

Paznen 6. OcHOBBI CIEUAIBHON TEOPHUHU OTHOCUTEIHLHOCTH

['panuubl  IPUMEHMMOCTH  Kilaccuyeckon — mexanuku.  [loctynarsl
CIIELIMAIBHOM TEOPUM OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOZYJISI CKOPOCTHU
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aME/JICHNE BPEMEHHU U COKpAIIEHUE
JUTVHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBS13b Macchl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Paznen 7. KBanToBasi pusnka

Tema 1. Dnemenmovl KBAHMOBOU ONMUKU

®dotonsl. opmyna [lnanka cBs3u sHEprun GOTOHA C €T0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3akOHBI
dbotodddekra. YpapHenue DiiHmTerHa 111 Gortodaddekra. «KpacHas rpanuna»
dboTorddexra.

Hasnenue ceera. OnbiTel I1. H. JIeGenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
dboToaaTUYMK, COJIHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢(hHeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETro (GpoTodddekra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[ImanerapHas mogmenb aroma. lloctynater bopa. M3nyduenue u mnorsjomieHue
(GOTOHOB MpU MEepexojie aToMa C OJHOIO YPOBHS JHEPruu Ha Jpyrou. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPTrUU aTOMa BOJOPOIA.

BonnoBelie cBoiicTBa yactuu. Bonnsl e bpoinsa. KopmyckynsipHO-BOJIHOBOM
JTyau3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuueckue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPajbHbIN
aHau3 (CIEeKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Llemoncmpayuu
Monens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGntonenue TuHeHyaThIX CIEKTPOB U3ITyUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvle padomul
HabGmroieare IMHEHYaTOro0 CreKkTpa.
Tema 3. Amommnoe aopo
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIUE CJO0KHOCTh CTpPOEHMUS sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
paavoakTuBHOrO wu3nyuyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4deHHUs.
BiisiHue paaoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIPOTOHA W HeWTpoHa. HykionHas monens sgapa [eizenOepra—
NBanenko. 3apsa saapa. MaccoBoe uncio sapa. M30tormsi.
Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIA OeTa-pacman. [‘amma-
U3JTy4YeHHE. 3aKOH PaJMOaKTUBHOI'O pacraja.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext maccsl siapa.
SnepHble peakuuu. Jlenenue u cCUHTE3 sAIEp.
Anepnwiii peaktop. Tepmosinepusiii cunte3. IIpoGraemMbl U MEPCHEKTUBBI
SIEPHON DHEPreTUKHU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON IHEPTETHUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertoabl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.
®dyHIaMeHTaIbHble B3aUMOJEHCTBUA. EAMHCTBO (pu3nuecKkoil KapTUHBI MUpA.
TexHuyeckue yCcTpoWCTBa U MPAKTHYECKOE IIPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TYyMK HOHU3UPYIOLINUX YACTHL.
Yuenuueckuii sxcnepumenm, n1abopamopusie padonul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM QoTOrpadusim).

Pa3znes 8. DiiemMeHTHI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BUTHS acTpoHOMUU. [IprKnagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3Bé3gnoro HeOa. Co3Be3maus, SpKHe 3BE3NBI, IUIAHETBI, UX BUIUMOE
JBH)KCHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTHUBHOCThb. McTounuk sHeprun ConHUAa M 3BE3N.
3BE3/1bI, UX OCHOBHbBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpasbHBIM Kiacc —
CBETHUMOCTb». 3BE3/bl TJIaBHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOW IOCIENOBATENbHOCTU. BHYTpeHHEe cTpoeHue



3BE311. COBpEeMEHHBIEC MPECTABICHUS O MPOUCXOXKACHUU U 3Bodtonuu CoJiHIa U
3BE3/1. DTAaIlbl )KU3HU 3BE3].

Muieunsiii I[lyte — Hama T'anaktuka. Ilonmoxenue m asuxkenue CoiHIA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHbIE ABIPBI B sApax
raJaKkTHUK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE U3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpobsieMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJOXKEHUsI HEeOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NoJIylmapus U IpKHe 3BE3/bI.

HaGmronenus B Teneckon Jlynsl, mianet, Miieunoro Ilytu.

O0o01maromiee NOBTOPEHUE

Ponp ¢usukm wu acTpoHOMHH B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHON M 3TUYECKOHN cepax NedaTebHOCTH YeI0BEKa, POJib U MECTO (U3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOM KapTUHE MUPA, poJib (PU3UUECKON Teopuun
B (opMUpOBaHMM MPEACTABICHUNA O (PUIMYECKOM KApTUHE MHUpPa, MECTO
(bU3UYECKON KapTUHBI MHUpaA B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MIPEJICTABJICHUH O IIPUPOJIE.

Me:xnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MaTHKH,
OMOJ0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAYyYHOTO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, rumnoresa, (puanyeckas BeIMYHMHA, 3aKOH,
Teopusi, HAOJIIOJICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelmIEeHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl U MX IMPOEKLIHMH HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKK MOJ00US TPEYyroJbHUKOB,
OTpeIeJICHHUE TUIOMIAIU TIIOCKUX (Uryp u o0bEéMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPUPOJIE, KoIeOaTeIbHBIC
JBWXEHHUS B )KUBOW NPUPOJAE, ONTUYECKUE SBJIICHUS B )KUBOM MPUPOJE, IEUCTBUE
paauanny Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTALNIUYECKAS] CTPYKTYypa TBEPIBIX
TENl, MEXaHU3Mbl OOpa30BaHUA KPUCTALIMYECKON PEHIETKH, CHEKTPAIbHBIN
aHaJus.



l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dboTochEMKa 36MHOM IMMOBEPXHOCTH, MIPEJCKA3aHHUE 3eMIICTPSCCHUI.

Texnonocus: JNWUHUM DJEKTpPONEpenay, TIECHEPATOP NEPEMEHHOIO TOKa,
AJIEKTPOABUIaTENIb, WHAYKIMOHHASA II€4b, pPajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBYU-meub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
CoJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

OcBoenue yueOHOro mpenmera «®Du3nka» HA YPOBHE CpPEIHEr0 OOIIETo
o0Opa3oBaHus (0a30BBIM YPOBEHb) JOJKHO OOECHEUHTh JOCTHKCHHE CIICTYIOIINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTAaTOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIC PE3yJIbTaThl OCBOCHHUS y4eOHOTro npeaMera « OU3uKay AOJKHbI
OTpakaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPCHHEW TMO3UIMEH JUYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbITa JICATEIBHOCTH B MPOIECCE peai3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MOZHUIIMK 00YYarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOLIEYETOBEYECKMX T'YMAaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B MHTEpPECAX TPaXJAHCKOIO
00111ecTBa, y4acTBOBaTh B CAMOYIIpaBJICHUHU B 00pa30BaTeIbHON OpraHu3alluu;

YMEHHUE B3aUMOJEHCTBOBATH C COLMAIIbHBIMU UHCTUTYTaMU B COOTBETCTBUM C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAaHUTAPHOU W BOJIOHTEPCKOU JAESATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOMU WJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITHYECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JINYHOTO BKJIJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMSL:

3CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKOil HayKe;



5) Tpy10BOr0 BOCIIMTAHMS:

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANBHOU JeATEILHOCTH, B TOM
YHClie CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHMIO U CaMOOOPA30BaHUIO B 00JIaCTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rH4eCKOro BOCIUTAHNS:

c(hOPMHUPOBAHHOCTh DKOJIOTHUECKOM KYJIbTYpbI, OCO3HaHUE TIJI00aIbLHOTO
XapaKTepa dKOJOTUYECKHUX MPOoOeMm;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JICICTBUM B OKPY>KAIOIIEH Cpelle Ha OCHOBE
3HaHMS LEJIed YCTOMYMBOIO Pa3BUTHs YEIIOBEYECTBA;

pacCHIMPEHHE OIbITa JIEATEIHOCTH DSKOJOTUYECKOW HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKE;

7) UEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NIECKON HAYKH;

OCO3HaHUE LIEHHOCTH HAYYHOW MAESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU ~ OCYIIECTBJISITh  TMPOCKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble Jiornyeckue aeicTBUA:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalM3UpoOBaTh  MpoOsiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh UENU JCATEIbHOCTH, 3aJaBaTh MapaMETpbl U KPUTECPUH HX
JIOCTHOKCHMUS;
BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PaCcCMATPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHS] MPOOJIEMBI C YYETOM aHAM3a WMEIOIIUXCS
MaTEpUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJIECACTBUM AEATECIHLHOCTH;
KOOPAUHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIUICHHUE TIPH PEIICHUH )KH3HCHHBIX ITPOOIIEM.
ba3oBble ncciaenoBarTeabCKHe JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUSMU M METOAAMHU
buznyecKoil HayKu;



BJIa/IETh HaBBIKAMH Y4eOHO-UCCIIEI0BATEIBCKONW U MPOCKTHOU AESITENbHOCTH
B oOnactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB penieHusl 3a/ay (U3UUYECKOTO COJEpKaHUsl, TPUMEHEHHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;

BJAJIeTh BHUAAMU JCATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAlUNA, MPEeOOpPa3OBaHUI0 ¥ TPUMEHEHWI0O B PA3IMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3IaHUH YYEOHBIX POEKTOB B 001acTH (PU3UKH;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOIUTh apryMEHTHI I JI0Ka3aTeIhCTBa
CBOUX YTBEPXKICHHM, 3a/1aBaTh TApAMETPhl M KPUTCPUH PEIICHIS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (OpMyJIUMpOBaTh COOCTBEHHBbIE 3aJayd B 00pa3oBaTEIbHON
JESTETHFHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEpPEHOCUTh 3HaHuUA 10 (Qu3MKe B MNPAKTUYECKYyI0 00JaCTh
KU3ZHEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IaCTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PEIICHUS.

Pabora ¢ nundpopmaunmeii:

BJIa/IETh HABBIKAMH MOJyYeHUS WHGOPMAIMU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBIATH MOWCK, AaHAJU3,
CHUCTEMATH3AIMI0 U WHTEPHIpPETalnui0 WH(OpMAIMU pa3IUYHBIX BUIOB U (PopM
IIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh  CpelICTBa  WMH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPraHU3AIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TPeOOBaHWM JSPrOHOMHMKH, TEXHHUKH O€30MMacHOCTH,
TMTUEHBI, pecypcocOepekeHusl, TMPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COAEpPKAaHUA B Pa3IMYHBIX (GopMarax c
y49€TOM Ha3HAYCHUST HHPOPMAIIUU ¥ TIEICBOUN ayIUTOPHUH, BEIOMpAas ONTUMAIIbHYIO
dbopMy TIpencTaBICHUS U BU3yaJIU3aIiu.

KoMMyHHKATHBHBIE YHUBepPCcaJIbHbIEe YUeOHbI€e 1elCTBUA:
OCYIIECTBIIATH OOIIEHNE HA YpOKax (U3HKU U BO BHEYPOUHOM JIEATEILHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM  KOH(JIUKTHBIX CHTyallMd ®  CMsr4aTh
KOH(DJIMKTHI;



pPa3sBEPHYTO U JIOTUYHO U3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U KCIIOJIB30BATh IPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEN KAKJIOTO YJI€HA KOJIJIEKTUBA,

IIPUHMMATh  [EJIM  COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH W
KOOPAMHUPOBATb IEUCTBUSA 10 €€ NOCTHXKECHHUIO: COCTABJIATH IUIAH JIEWCTBUH,
pacnpenensiath pojad € Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXKIaThb pe3yJbTaThl
COBMECTHO pabOTBHI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJIAJa M KaXKIOr0 Y4YaCTHUKA KOMAaHIBI B
oO1IMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

[pe/Jlarartb HOBBIE IIPOCKTHI, OLEHMBATh HUIEU C IIO3ULUUA HOBU3HBI,
OPUT'MHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLICCTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYaLUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHUBepCaJbHbIE y4eOHbIe AeiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENIbHYIO JESATENbHOCTh B 001acTU
(U3MKM U aCTPOHOMMHM, BBISABIATH MPOOJEMBI, CTaBUTb U (POPMYIUPOBATH
COOCTBCHHEIC 3aJ1a4H;

CaMOCTOSITENIbHO COCTaBIATh IUTAH PEHICHHUS] PACYETHBIX M KAaY€CTBEHHBIX
3aJ1a4, IJI1aH BBIMOJIHEHUS IPAKTUYECKON pabOThl ¢ YUETOM UMEIOUINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IPEAIIOUYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacimupsaTh paMKH y9eOHOTO MPEeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO JPYAUIMU B 00JaCTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOIIUOHATbHBI HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJIeTh  HABBIKAMH  TO3HABATENBHON  pedrekcun Kak  OCO3HAaHUSA
COBEpIIAeMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, HMX pPE3yJIbTaTOB U
OCHOBAaHUI;

UCIIOJIb30BaTh NPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyalluH, BbIOOpa BEPHOTO
pelIeHus;



YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO TNPUHUMATH PEIIEHUS IO WX
CHUXEHUIO;

NPUHUMATh MOTHMBBI WM apryMEHTHl JPYTHMX TIpU aHalu3e pPe3yJbTaToB
JeSITeIbHOCTH;

PUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIW3Ee pe3yIhTaTOB
NEeSITENHHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OMIUOKH.

B mporecce AOCTHXKEHHS] TUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaMMbI
no ¢u3uKe g YPOBHS CpeIHEro oOIero oOpa3oBaHUs Yy OOydarolUUXcs
COBEpIICHCTBYETCS AMOIMOHAIIbHBIN WHTEJICKT, MPEANoIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs1, BKIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHOUN AMOIMOHAIBHON cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNnTUPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSM U TIPOSBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpEMIICHHE K JOCTIKEHUIO e U
yCcrlexy, ONTUMH3M, WHUIMATHUBHOCTH, YMEHHE JEHCTBOBATH HCXOJIS M3 CBOWX
BO3MO>KHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh AYMOIIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIICCTBICHHH OOIIEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKIIFOUAIOIIMX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCSA, TIPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHQIUKTHI.

IHNPEJIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMECHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (UMK B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHbI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOW JEATEIIbHOCTH JIFOEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJENCH:
MaTepualibHasl TOYKA, HHEPIUAIIbHAS CUCTEMA OTCU€Ta, aOCOJIIOTHO TBEPAOE TEINO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] PU pelIeHUH PU3NYECKUX 3a]1ay;

pacno3HaBath (U3MYECKHUE SBJICHUS (MPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOJUHAMUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  IPSMOJIMHEWHOE
JIBIDKCHHE, CBOOOJHOE IIaJICHUE TeJ, JBW)KCHHE IO OKPYXHOCTH, HWHEPIIUS,
B3auMoJiericTBue Tel, nuddy3us, OpOyHOBCKOE JBMKCHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUu (OXJIAXKIEHUHN ), TETNIOBOE
paBHOBECHE, HUCHAPEHHE, KOHJCHCALMS, IJIABJICHUE, KPUCTALIM3ALMSA, KUIICHUE,
BJIAJKHOCTh BO3]1yXa, MOBBIIICHUE JABJICHUS I'a3a IPU €r0 HAarPEBaHUU B 3aKPBITOM
COCylle, CBSI3b MEXKJAY IIapaMeTpaMHM COCTOSIHMSI Tra3a B HM30IPOLECCax,
AIEKTPU3AIUA TEJI, B3AUMOJCHCTBUE 3aPSJI0B;

ONUCHIBATh MEXAaHWYECKOE JBUKEHUE, HMCIOJIb3ys (PU3MUEeCKHe BEIUYUHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIA,
MMITYJIbC TeJIa, KHHETUYECKasi SHEPTHs, MOTCHIUAIbHAS SHEPIUs, MEXaHUYECKas
paboTa, MexaHWYECKas MOIIHOCTh; IIPH ONHCAHUM MPABUIHLHO TPAKTOBATH
(GUBUYECKUIT CMBICT HMCIOJIB3yEMbIX BEIWYMH, WX OOO3HAYCHHUS W EIUHHUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIIUYMHY C JAPYTUMU
BEJIMYUHAMU;

OIMCBHIBATh M3YYECHHBIC TEIUJIOBBIE CBOMCTBA TE€JI W TEIUIOBBIC SIBJICHUS,
UCIIONB3ysSd (U3WYECKUE BEJIMYMHBIL: JaBJICHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHYECKAsT YHEPIUsl XaOTUUYECKOTO JBUKEHHS MOJIEKYJ, CPEAHEKBAApATUUHAS
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSSI JHEprus, pabora rasa,
KOA((PHUIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; TPH ONMUCAHUU
NPaBWJIBHO TPaKTOBaTh (DU3UYSCKUN CMBICT HCIOJB3yEeMbIX BEIMYHMH, WX
0003HAYEHUS W CAWHUIBI, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(GUBUYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKMCHIBATh U3YUYEHHBIEC AIEKTPUUYECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (DU3NUSCKUE BEIUUMHBI: DJICKTPUUYCCKHUMA 3apsij,
AJIEKTPUYECKOE T0JI€, HAMPS)KEHHOCTD IMOJIsI, MMOTEHIMAJ, PAa3HOCTh MOTCHIIUAJIOB;
NPy ONHCAHWHM TIPABWIBHO TPAKTOBAaTh (U3UYECKHH CMBICT HCIOIb3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS] M EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOLINE
JTAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMM;

aHAJIM3UPOBATh (PU3UYCCKHE MPOLECCHl U SBJICHUS, HCIOIB3Ys (PU3HMUYECCKUE
3aKOHBI ¥ NIPUHUMIIBL: 3aKOH BceMUpHOro TsaroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAHWUYECKOM DSHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHIUIT CYNEPNO3UIMUA CHUJI, IMPUHIMII PABHOINPABUA HWHEPLHUAIBHBIX CHUCTEM
OTCYETA, MOJICKYISIPHO-KUHETHYECKYI0 TEOPUI0 CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEJHEN KMHETUYECKOM SHEPTUU TEIJIOBOTO JIBUKECHUSI MOJIEKYJ C
aOCOJIFOTHON TeMIepaTypoi, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHCHUS
3JIEKTPUYECKOTO 3apsiga, 3akoH KynoHa, mpu 3TOM pa3jinyarh CIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKEHHE W YCIIOBHS (TPaHMUIIbL,
00J71aCTH) MPUMEHUMOCTH;



OOBSICHST OCHOBHBIE NPUHIMUIIBI JEUCTBUSL MAalllMH, HOPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paznuyaTh YCJIOBHS MX O€30MacHOTO HCIOIb30BAaHUS B
MOBCEIHEBHOM )KU3HH;

BBINIOJIHATD JKCIEPUMEHTHl MO HCCIEJAOBAHUIO (PU3MYECKUX SIBICHUN U
IIPOLIECCOB C HCIIOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NPU ITOM
dbopMmynupoBaTh MmpobOIeMy/3amady ¥ THUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOIO0 O00OpYAOBaHHSA, MPOBOAUTH OMNBIT U
(bopMyIMpOBaTH BHIBOIBI,

OCYILIECTBIIATh MPSMbIE M KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
TOM BBIOMpPATh ONTHUMAJBHBIIA CHOCOO M3MEPEHUS M MCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXKIY  (U3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BaHUEM IMPSMBIX M3MEPEHUH, MPHU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKcHpoBaTh pE3yNbTaThl MOJIYYEHHOM 3aBUCHUMOCTU (DU3UYECKUX BEIUYHMH B
BUje Tabnuil U TpaduKoB, AeTaTh BHIBOABI IO PE3yJIbTaTaM MCCICAOBAHNUS;

coOiroaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIIEI0BAaHUN B
paMKax y4eOHOro »JKCIEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbLCKOW U IMPOECKTHOM
NEeSATENbHOCTH C MCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py10BaHUS;

pemiaTte pacuy€THBIE 3aJadud C SBHO 33JaHHONW (U3MYECKON MOJEINbIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHalIM3a YCIOBUS 3a1a9u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIE NJisi €€ PEelIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATH PEATbHOCTH
MOJIY4YEHHOI'0 3HaYEHUs PU3UUYECKON BEJIUUUHBI;

pelIaTh KAYECTBEHHbBIE 33/1a4M: BBICTPAUBATh JIOTHUYECKH HEIPOTUBOPEUUBYIO
LIENIOYKY PACCYKIECHMM C ONOpPOM Ha WM3Yy4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue IBICHUS;

UCIIOJIb30BaTh ~ MpPU  pPEIIeHHH  y4yeOHbIX  3aJady  COBPEMEHHbIE
nH(OPMAITMOHHBIC TEXHOJIOTHH JJIS TOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETAIIAN
Y TIPEJICTaBIICHUS YYEOHOW U HAyYHO-MOMYJISIPHON HH(POPMAIINH, TTOTYYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOTYyYaeMyIo HH(pOpMaIuio;

MPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEIKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKW, OOBICHEHHE IHPOLECCOB OKPYKAIOIIEro MHUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAaHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUIst o0ecriedeHus: 0€30MacCHOCTH MpU OOpaIlEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUsI 3J0POBbsl M COOJIIOJIEHUSI HOPM 3KOJOTHUYECKOIrO
MOBEJICHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpyNNe C BBHIIOJIHEHUEM pPaA3JIMUHBIX COIUMAIBHBIX POJEH,
IUTAHUPOBATh padOTy TPYIIbI, PaAlMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
IJIAHUPOBAThH JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIQJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PELICHUE paccMaTpUBAEMOM MPOOJIEMBI.

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOIITUXCSI YMECHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTo (GU3NKKM B (HOPMHUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHbI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B TPAKTUYECKOU NEATEIBHOCTH JIFOACHU, LEIOCTHOCTh U €IUHCTBO
duznyecKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIeTeH:
TOYEYHBIN AJIEKTPUYECKUH 3apsijl, JIyd CBETA, TOYCUHBIA UCTOYHHUK CBETA, SACPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOIrO siipa MpH pelieHUuH (PU3NYECKUX
3aj1ay;

pacrno3HaBaTh (pU3MUYECKUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB JJIEKTPOJIMHAMUKU W KBAHTOBOM (DU3MKHU: AJIEKTPUUECKAsT MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHCTBUS TOKA, B3aMMOJIEHCTBUE
MarHuTOB, DJICKTPOMAarHuTHas WHAYKIUS, JACHCTBUE MAarHUTHOrO TIOJSI Ha
MPOBOJAHUK C TOKOM M JBIKYILIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KoJieOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTpAHEHUE CBETa, OTPAXKEHHE, MPEIOMIICHHUE,
uHTeppepeHus, audpakuus W TOJApU3alMs CBETa, JHUCIEPCUsS CBETa,
dboToanekTpudeckuii 3pdext (poTodaddexT), CBeTOBOE JaBIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEeKTpa aTroma BOJOPOJia, €CTECTBEHHAass W HCKYCCTBEHHas

PaarOaKTUBHOCTb;
ONUCHIBATh M3YUYCHHBIE CBOWCTBA BEUIECTBA (AIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  AJIEKTPUUYECKYI0  MPOBOJMMOCTb  Pa3M4YHbIX  Cped) U

AJIEKTPOMArHUTHBIE $IBJIEHUS (TIPOLECCHI), MCHOJNB3YySd (U3MYECKUE BEIMYMHBIL:
ANEKTPUYECKUH 3apsiji, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJIEKTPUUYECKOe
CONPOTHUBJIEHUE, PA3HOCTh MOTEHUMAIOB, 3JEKTPOJABIKYLIAasl CUia, padoTa TOKa,
WHIYKIUST MAarHUTHOrO mojs, cwia Awmmepa, cuwia JlopeHna, MHIyKTHBHOCTb
KATYILLIKW, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO TMOJEH, MEPUOJ] W YacTOTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiJl U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHUE U
ONTHUYECKAasi CHUjla JMH3bI, NPU OINMCAHUU MPABWIBHO TPAKTOBATh (HHU3HUECKUN
CMBICII HCIIOJB3YEMBbIX BEJIWYWH, WX OOO3HAYEHUS W EIUHUIIbI, YKa3bIBaTh
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEJIMYUHY C JAPYTUMHU
BEJIMYMHAMU;

ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOLECCHI, HCIOIb3YS
¢dbu3nUecKrue BEIMYUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETa, YHEPTHUsS U UMITYJIbC (POTOHA, IEPUOA TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX Si7Iep, TPU ONMUCAHWW TMPABUIBLHO TPAKTOBATh (DU3UYECKUN CMBICT
UCIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHWs W EJIMHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIONIME JAaHHYIO (U3MUYECKYI0 BEIWYMHY C JAPYTUMHU BEIUYHHAMH,
BBIUMCIISITH 3HaUeHNE (PU3UUYECKOIN BEIMYNHBL;

aHAM3UPOBaTh (PU3MUECKHE MPOLIECCHl U SBICHHS, UCIONB3Yys (hU3HUECKUe
3aKOHBI M MPUHIUIBL 3aK0OH OMa, 3aKOHBI MOCJIEI0BAaTEIBHOIO U NapauIeIbHOro
COCIMHEHMS TPOBOJHMUKOB, 3akoH Jlkoyns—JleHra, 3aKoH 3JEKTPOMArHUTHOU
WHAYKIIMH, 3aKOH MPSMOJIMHEHHOTO pacIpOCTPaHEHHUsI CBETa, 3aKOHBI OTPaKeHUs
CBETa, 3aKOHBI MPEIIOMIICHUSI CBETa, ypaBHEHHE DWHIITEeHHA s GoTodddekTa,
3aKOH COXpaHEHMsI SHEPruHu, 3aKOH COXPAHEHHUS HMITYJIbCa, 3aKOH COXPAaHEHUs
3JIEKTPUYECKOIr0 3apsijia, 3aKOH COXpPaHEHMsI MacCOBOI'0 4YHMCia, MOocTylaTel bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Ipu 3TOM pas3linyaTh CIOBECHYIO POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOe BBIPAKEHHE U YCJIOBUS (TpaHUIbI, 00JIACTH)
IPUMEHUMOCTH;

OTIpe/IeATh HAIIPABJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TIOJISI IIPOBOIHHUKA
C TOKOM, cujibl Amrnepa u cuibl JlopeHna;

CTPOUTh W OIMHCHIBATH HM300paKEHUE, CO3[aBaEMOE IUJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU W
IPOLECCOB C HCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUN: IpPU ITOM
dbopMmynupoBath MpodieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOupaTrh YCTaHOBKY W3 TPEUIOKEHHOTO O0OpYAOBaHHSA, MPOBOAWTH OMNBIT U
(GbOopMyIHpPOBATH BHIBOIBI,

OCYIIECTBJISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEIUUMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh 3aBUCHMOCTH (PU3MYECKHMX BEIMYMH C HCIIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (PHUKCHUPOBATH
pe3yiabTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BUIC TAOJHUIl H
rpaduKoB, 1enaTh BEIBOABI IO pe3yjIbTaTaM UCCIIEI0BaHNUS;

cobroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIEIOBAHUI B
pamMKax y4eOHOTO DJKCIEepHMMEHTa, Y4YeOHO-MCCIEI0BATENbCKOW W MPOEKTHOM
JeSITEIbHOCTH C WCIMOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000opyT0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (hU3UUECKHe 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa4n
BEIOWpATh (PU3UYECKYI0O MOJECIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOoOXoaMMbIe NIl €€ PEIIeHHs, TPOBOIUTh PACUYEThI M OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEITNINHBI,

peliaTh KaueCTBEHHBIC 331aU: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUUBYIO
IIEMIOYKY PACCYXKICHUN C OMOpPOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuzuYecKue sIBJICHNUS,

WCIIOJIB30BaTh ~ MPU  PEIICHHMH  y4eOHbIX  3aJad  COBPEMCHHBIE
uH(OPMAITMOHHBIC TEXHOJIOTHH JJIA TMOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETAIIUN
Y TIPEJICTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POPMAIUH, TOJTYICHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYCCKH aHAIM3UPOBATH MMOTydaeMyIo HH(popMaIuio;

OOBSACHATh TPUHIUIIEI JEHCTBUS MAaIlWH, NPUOOPOB M TEXHUYCCKUX
YCTPOMWCTB, pa3inyaTh yCIOBUS UX O€30MaCHOTO HUCIIOIb30BaHUS B IMOBCEIHEBHON
KU3HH,

IPUBOIUTH TPUMEPHI BKJIaJIa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHUE IPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOW >KU3HU
i obecriedeHus: 6€30MacCHOCTH NP OOpaIeHUH ¢ MPUOOPAMH U TEXHHYECKUMU
YCTPONCTBAMH, NI COXPAHCHUSI 3JOPOBbS M COOJIIOICHUS HOPM JKOJOTHYECKOTO
IIOBEJICHUS B OKPYKAIOUIEH Cpele;

paboTaTh B TpYyIIE C BBHINOJHEHUEM PA3JIUYHBIX COIUAILHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbI, PAlMOHAIBHO pACHPENeNsiTh OO0S3aHHOCTU U
IUTAHUPOBAThH JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalHMsX, aJcKBaTHO OICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.
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