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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢uszuke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEr0o OOIIero
oOpa3oBaHus pa3padOTaHa HAa OCHOBE MOJIOKEHHM M TpeOOBaHUN K pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 0Opa30oBaTeIbHON MporpaMMmsl, npeactaBieHHbIX B PI'OC
COO, a Taxxke c¢ yuérom denepanbHOl pabodeil mporpaMMbl BOCHHUTAHUS U
KOHIIETIIMKA TIpernojiaBanusi yuyeOoHoro mnpeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHMu3aIuaX Poccuiickon Penepanuu, peAIN3YIOLINX OCHOBHBIE
00pa3oBaTeabHbIE IPOTPAMMBI.

ConepxaHue mnporpaMmbl 10 (U3MKE HAIpaBiieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAyYHOUW KapTUHBI MHupa obyuatrommxcss 10-11 kimaccoB mpu
oOydyeHun ux ¢usnke Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-AESITEIHbHOCTHOTO
noaxona. Ilporpamma mno ¢usuke coorserctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBbIM JIMYHOCTHBIM, MPEAMETHBIM M METaNpPeIMETHBIM pe3yJibTaTaM
oOydeHHus, a TaKKe YUYUTHIBAET HEOOXOAMMOCTb pEaM3alluid MEKIPEIMETHBIX
CBA3€H (UBMKM C €CTeCTBEHHO-HAy4YHBIMU Yy4e€OHbIMU TNpenMeramu. B Hel
ONPENENSIOTCA OCHOBHBIE LI€NM M3y4YeHUs (U3MKU HAa YpPOBHE 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 Oa30BOM YpPOBHE, B

TOM YHCIIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUs;

e conepkaHue yuyeOHoro mpenmMera «Pusnka» mo rojgam o0yueHusl.

du3nka Kak Hayka O HamOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTyMas B
KauecTBe y4eOHOro mpejMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUi 00 okpysxaroriemM mupe. LIIkoapHbII Kypc GU3HKK — cUCTEMOOOpa3yomuii
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3MYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHUW, W3yYaeMbIX XHUMHEH, OMOJIOTHEH,
dbu3ndeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNseT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, IOJIy4YEHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
W3ydyenrve (PU3MKM BHOCHT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydYarommxcs, B (HOPMUPOBAHHE YMEHUN MPUMEHSTH
HAY4YHBIH METO]I MO3HAHUS MPHU BBINOJIHEHUU UMU YU€OHBIX UCCIEOBaHUM.

B ocHOBy kypca (usuku Ui YpOBHS CpeIHEro ooOiiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpblE MOXXHO paccMaTpUBaTh KakK MPUHLHUIBI €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 MmaTepuan Kypca (U3MKH
o0bequHEH BOKpPYr ¢u3nueckux Teopuil. Benymmm B Kypce sBusiercs
dopMupoBaHrE MPEICTABICHUA O CTPYKTYPHBIX YPOBHSX MaTe€pUH, BEIIECTBE U
oJIe.

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

Hoesa npuxnaonoii  nanpaenrennocmu. Kypc ¢usukm npeamonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHMUYECKMX M TEXHOJOTMYECKHUX INPUIIOKECHUN
V3y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanu3yeTcss MNOCPEACTBOM BBEIEHHUS JIIEMEHTOB
COJIep)KaHus, IMOCBAMIEHHBIX JKOJOTHYECKUM IpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKHM M TEXHOJIOTMM, a Takxke 00CYXIeHHUs
npo0JIeM pallMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€301MacHOCTH.

Crep>KHEBBIMHU DJIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEJHEro OOIIero
oOpa3oBaHus SBIAIOTCSA (pusmueckue Teopuu (POpMUPOBAHUE MPEICTABICHUNA O
CTPYKType HOCTpOoeHusl (pU3NUECKOl Teopuu, poiu (pyHAaAMEHTAIbHBIX 3aKOHOB U
IPUHIMIOB B  COBPEMEHHBIX IPEACTaBICHUAX O IpUPOJE, TPAHMIAX
OPUMEHUMOCTH TEOpUHM, MJid OIUCAaHUS €CTECTBEHHO-HAy4YHBIX SIBIICHUH U
MPOLIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcsl Mpexse
BCEro 3a CY€T OpPraHM3aliU 3KCIEPUMEHTAIBHON JEeSTeIbHOCTH O0YyYaroUUXCs.
Jis  Ga30oBoro ypoBHA Kypca (HU3MKH — DOTO HCIOJIB30BAHUE CUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M J1a0OpaTOpHBIX padorT,
KOTOpBIE B Iporpamme mo (u3nKe 0ObeIUHEHBI B OOUIMI CIHMCOK YYEHHYECKHX
MpakTUYecKux padboT. Brijenenne B yka3aHHOM mepeyHe J1abopaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLICHKH, OCYIIECTBISIETCS  Y4aCTHUKAMHU
00pa3oBaTEIBLHOIO Mpollecca MCXOIs U3 OCOOCHHOCTEH IUIAHUPOBAHUS U
ocHalleHust kabuneta @usuku. Ilpu »3TOM oObOecnieunBaeTCs OBJIAJICHUE
0o0y4aronMMuUCs yMEHUSIMU MPOBOJUTH KOCBEHHBIE W3MEPEHMS, HCCIECIOBAaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJIMYMH M TIIOCTAHOBKY OIIBITOB IO IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PAcYETHBIX M KaueCTBEHHBIX
3anad. [Ipu 3TOM M1 pacd€THBIX 3a7a4 NPHOPUTETOM SIBJIAIOTCS 3aJa4M C SIBHO
3aJJaHHOW (PU3NYECKON MOJEIBIO, TO3BOJISIFOIINE TPUMEHSITh NU3yUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO pa3jena Kypca, TaK M WHTErpUpYys 3HAHUS W3
pa3HbBIX pa3nenoB. J[7s KaueCTBEHHBIX 3a/7a4 MPUOPUTETOM SIBIISIIOTCS 3a/IaHUs Ha
0o0BbsCHEHHE TMpOoTeKaHusi (U3MYECKUX SBJICHUM W TPOLECCOB B OKpYXKarollen
KU3HU, TpeOyromue BbIOOpa (PU3MUECKON MOJAeNU JUIsi CUTyalluud MPaKTUKO-
OpUEHTHUPOBAHHOT'O XapaKTepa.

B cootBerctBum ¢ tpeboBanumsimu PI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O€eCledeHHI0 Y4eOHOro mpoliecca 0a30BbIi ypOBEeHb Kypca
(bu3KMKK HA YPOBHE CpeHEro 00111ero o0pa3oBaHus JI0JDKEH U3ydaThCs B YCIOBUSAX
IpPEeIMETHOr0 KaOuWHeTa (PU3MKM WM B YCJIOBHUSX HMHTETPUPOBAHHOIO KaOWHETa
NpPEeAMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kabuHere (U3MKH JTOKHO OBITh
HE0OXoaMMOe J1abopaTopHOe OOOpYAOBaHHWE IS BBHITIOJHEHUS YKA3aHHBIX B
nporpaMme 1o (pU3MKe YYSHHYECKHX MPAKTHUYECKUX padOoT W JI€MOHCTPAIMOHHOE
060pyaoBaHUE.

JleMoHcTpallMoHHOE  00OpyJioBaHuEe (opMuUpyeTCs B COOTBETCTBUM C
OPUHLKAIIOM MHHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe 1o (U3UKE KITIOYEBBIX JAEMOHCTpAlUNA st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBJIGHUA UM  MPOIECCOB, OMIIUPUYECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlaGopatopHoe o00OpyJIOBaHME [Jisi YYEHUYECKUX MPAKTHUYECKUX pabdoT
(dopmupyeTcs B BUAE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEUMBAETCS B pacyéTe
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydJarommxcs. TeMaThudecKre KOMIUICKTHI
7a00paTOPHOTO O0OPYAOBAHMS JOJKHBI OBITH TOCTPOCHBI HAa KOMILJIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTENBHBIX CUCTEM B BUJIE IIU(PPOBBIX JTa00paTOPHUHi.

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

e (opmupoBanue wuHTEpeca M CTpEeMJICHUS OOYYAIOMIMXCA K HAyYHOMY
U3YYEHUIO TMPUPOJbI, PA3BUTUE HMX MHTEIUICKTyaJbHBIX W TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUA U (DOPMHUpPOBAHHE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHHUSM;

e (opmMupoBaHMEe HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa HU3y4YEHUs
OCHOB CTPOCHHsSI MaTepH U (hyHIAaMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (QopmupoBanue yMeHUH OOBSACHATH SBJICHHUS C MCIOJb30BAaHUEM
(bu3NYeCcKuX 3HAHUHN U HAYYHBIX JJOKA3aTEIbCTB;

e (opmupoBaHue mpenCTaBICHUNA O PONM (PUUKU IS PA3BUTHUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

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

nporecce u3yueHus Kypca GU3NKN Ha ypOBHE CPEAHEro 001ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHUH 00  oO0mmx  (usmyecKkux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIpHYIO (PU3UKY, BJIEKTPOJMHAMHUKY, KBAHTOBYIO GU3HKY U
AIIEMEHTBI aCTPO(PU3UKH;

e (dopMupoBaHHE YMEHHMI TPUMEHATH TEOPETHUYECKHUE 3HAHUS IS
oOBbsiCHeHHUS (PU3WYECKUX SABICHUHW B TPHUPOAC H ISl TPUHATHS
MIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOU KU3HU;

e OCBOCHHE CIOCOOOB peIICHUs pPa3IUYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckol MOAENbI0, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NYECKO MOJENH, aIeKBaTHON YCIOBHSIM 3a/1a4H;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHIMIIOB JACUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
bu3nyecKuX SKCIEPUMEHTOB, aHalW3a M HMHTEpHpeTanuu uHpopmammu,
OIPEJENICHMS TOCTOBEPHOCTH ITOJIyYEHHOT'O PE3yJIbTaTa;

e CO3JIaHME YCJIOBHMM MJisi Pa3BUTHS YMEHHUI NMPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3ydenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro 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
NPAKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb [E€laeT BbIOOP
NPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yYarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®usuka 1 MeTOAbl HAYYHOT 0 MIO3HAHUSA

®dusuka — Hayka o npupoze. Hayunbie MeTOIbl IO3HAHUS OKPYKAIOILIETO
Mupa. Ponb JKCnepuMeHTa M TEOpUM B TPOLECCE MO3HAHUS IPUPOJBIL.
OKCHEpUMEHT B (PU3HKE.

MopenupoBanue (pU3MYECKUX SBJICHUA U TpoiieccoB. HaydHble THMOTE3HI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHuIbl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mMecTto Qu3uku B (OpMHUPOBAHMU COBPEMEHHON HAy4YHOM KapTHUHBI
MHpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEN.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

Pa3gen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBUKECHUS.
Cucrema orcué€ra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpeaHsii CKOPOCTh, MIHOBEHHAs CKOpPOCTb) H
YCKOPEHHUE MaTepUajbHOW TOYKHM, UX MNPOEKUMH HA OCH CUCTEMbI KOOpPIMHAT.
CnoxeHue nepeMeleHuil U CI0KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MpsAMOJUHEHHOe aBuxkeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMS, MYTH U NEPEMEIICHUA
MaTepUaIbHOU TOYKU OT BPEMEHMU.

CBoOoaHoe nazieHue. Y CKopeHne CBOOOHOTO MaICHUSs.

KpuBosmHeitHoe  nBMKeHWE. J[BMKEHHWE  MaTepualbHOW TOYKM IO
OKPYKHOCTH C IMOCTOSIHHOW MO MOJYJIKO CKOPOCTBIO. YTJI0Basi CKOPOCTh, JJUHEMHAA
ckopoctb. [lepuon n yactora obparnienus. [lenTpocTpemuTenbHOE YCKOPEHHE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CHOUIAOMETD,
JBW)KEHUE CHAPSAIOB, LIEITHBIE U PEMEHHBIE ITEpEIaYH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WIUTIOCTPALUs KMHEMATHYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanue JBUKEHUIN C UCTIOJIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

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

HaOnronenue nBukeHus Tena, OpOILIEHHOTO IMOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepeHne ycKopeHHusi CBOOOJHOrO Ma eHHMS.

Hamnpasiienne CKOpOCTH IIPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmuvle padomul

N3yueHrne HEpaBHOMEPHOTO JABMKEHHS C LEJBIO ONPEAEIECHUsS MTHOBEHHOU
CKOpOCTH.

HccenenoBanne COOTHOWIEHHST MEXAY MYTSIMH, NPOUMACHHBIMU TEIOM 3a
IIOCJIEIOBATENIBHBIE PABHBIE IPOMEXYTKH BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHue NBUKEHUS LIapUKa B BA3KOU JKUIKOCTH.

N3ydenue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

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

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUISl MaT€pUAIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [U1s1 MaTepranbHbIX TOYEK.

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

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

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

[TocTynarensHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPIOTO TENa.

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

TexHuyeckue yCTpOWCTBA M IIPAKTMYECKOE IPUMEHEHHE: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Llemoncmpayuu

SIBnenue nHepuUM.

CpaBHEHME MacC B3aMMOJECUCTBYIOIINX TEI.

Bropoii 3akonH 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. Buabsl paBHOBeCHS.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul

N3yuyenue nBuKeHUs OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pPE3MHOBOM 00pa3siie, OT uX JeopMariuu.

HccnenoBanne yciaoBUM paBHOBECHUS TBEPAOrO TeJla, HMMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3axonvt coxpanenus 6 mexanHuke

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

Pabota cuibl. MOIIHOCTD CHJIBI.

Kunernueckass 3Heprusi MarepualbHOW TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUH.

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

[loreHnuanbHple W HENOTCHUUAIBHBIE  CHJIBIL. CBs3p  paboOTHI
HEMOTEHLIHAIbHBIX CUJ C M3MEHEHUEM MEXaHMYECKON JHEPruM CHCTEMBI TEll.
3aKOH COXpAHEHHUSI MEXaHUYECKON IHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

[lepexon MOTEHIMATBHON YHEPTUHN B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yyenue abCOMIOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBsi3M pabOThI CUJIbI ¢ UBMEHEHUEM MEXaHUYECKOW DHEPTruu
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Pasznes 3. MonekyasipHas (pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM U MX ONBITHOE
obocHoBanue. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrtep IBIKECHHUS U
B3aMMOJICUCTBUS YacCTULl BeUIECTBA. MoJenu CTPOEHMs Ta3oB, XUAKOCTEW U
TBEPBIX TEN U 00BICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojenel. Macca u
pasmepsl Mosekyil. KonnuectBo Bemectsa. [loctositHaas ABoraapo.

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



Mopens  upeanpHoro raza. (OCHOBHOE  YpaBHEHHE  MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPHH HACAIbHOTO raza. AOCONIOTHAs TeMIepaTypa Kak Mmepa
CpeaHEN KHWHETHMYECKOM SHEPruU TEIUIOBOTO JBWXEHUA dvactul rasza. Illkana
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHUe MenaeneeBa—KianeipoHna.
3akoH [lanprona. M3omnpoueccsl B UACATLHOM Tra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpencTaBieHHE H30MPOLECCOB: H30TEpMa, H30XO0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIONIME JTUCKPETHOE CTpOEHHE BemecTBa, (ororpadun
MOJIEKYJ OPraHUYECKUX COCTMHEHUIA.

OnpiThl 10 MU PY3UU )KUAKOCTEH U Tra30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aUMOJECHCTBHUS.

Monens, miuTocTpupyomas Npupoay AaBiCHUs ra3a Ha CTEHKH COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS HJICAJIBbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

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

HccnenoBanre 3aBUCUMOCTH MEXKY IapaMEeTPaMU COCTOSIHUSL Pa3peKEHHOr0
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmoanHaMuueckass cucremMa. BHYTpeHHSE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3meHeHnus. KonuuecTBo TerioTel U pabota. BHyTpeHHs s
JHEprus  OJAHOATOMHOIO  MJAEAJBHOro  ra3a. Buiael  Temonepenayu:
TEIJIONPOBOHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAs TEIMIOEMKOCTh BELIECTBA.
KonuuecTBo TEIIOTH pH TEIIIONEpeaaye.

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

Bropoii 3akon Tepmoaunamuki. HeoGpaTtuMocTh MPOIIECCOB B MPUPO/IE.

TennoBple  MamuHbl.  [IpuHOMOBI  AEHCTBHS  TEIUIOBBIX  MAIMH.
[IpeoOpazoBanusi 3HEpPruv B TEIUIOBBIX MamuHax. KosdduuueHT mnosne3noro
neiictBus TemtoBo mammHbl. [{ukn KapHo m ero kosddummeHT moiae3Horo
JENUCTBUA. DKOJIOTHUYECKUE MPOOJIEMBI TETUIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTaTelNb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Llemoncmpayuu

M3mMeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TOJ JCHCTBHEM CXKAaTOro BO3/AyxXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

M3meHeHne BHyTpEeHHEN SHEpPruu (TeMIiepaTypsl) Teaa Ipu TeIlonepeaaye.

OnpiT MO anuabaTHOMY pacIIMPEHHI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu mapoBo¥l TYpOWHBI, TBUTATENSI BHYTPEHHETO CTOPaHUs, PEAaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepeHne yaernbHON TEMI0EMKOCTH.

Tema 3. Aepecammnvie cocmoanusn eeuwyecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHmeHcanus. Vcrmapenue u kuneHue. AOCONMIOTHAS U
OTHOCHUTEIIbHAsA BIIAXHOCTh BO3Ayxa. HacelmeHHbIM map. YaenpHas Temiora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tena. AHU30TPONMS CBOMCTB
kpuctaiioB. XKuakue kpuctaibl. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUcCTaJM3anus. Y ieiabHas TemioTa miasienus. Cyonumanusi.

YpaBHEHHE TEIIOBOTO OajaHca.

TexHu4yeckre yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUHU MOJYyUYCHHUS! COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM JIaBJIICHUU.

Croco0bl U3MEpPEHHUS BJIAKHOCTH.

HaOnronenue HarpeBaHust U MIIABJICHUSI KPUCTAIUIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenre 0THOCUTEILHON BIIaXKHOCTH BO3/yXa.

Paznen 4. JiaekTpoauHaAMHUKA
Tema 1. Inekmpocmamuxa
OneKTpu3aums Tel. OJIEKTpUYEeCKU 3apsia. JBa Buaa dIEKTPUYECKUX
3apsaoB. [IpOBOAHMKM, IOUANEKTPUKU W TOJYHNPOBOJHHUKH. 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsa.
BzaumopeiictBue 3apsaoB. 3akoH KysioHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  dnekTpuueckoro mnojia.  [IpuHnun



CyNEPHO3NULMM DJIEKTPUUECKUX MOJeH. JIMHMM HAnpsDKEHHOCTH DJIEKTPUYECKOIO
OJIAL.

Pabora cun  anexkrpocrarnueckoro  mons.  [lorenmuman.  PasHocTb
NOTEHUHANIOB. [IpOBOOHUMKM M AMDIIEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JndnekTpuyeckas NpOHULAEMOCTb.

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

TexHuueckue yCTpoWcTBa M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATUYECKAasl 3allluTa, 3a3eMJIEHHE DJIEKTPONpPUOOPOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN annapar, CTpyHHbBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO 1 MPUHLHUII IEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBrue HaJIEKTPU30BAHHBIX TEJ.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyecKas 3aluTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTbh  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXKAY HUMH U IUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOI0 KOHAEHCATOpA.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul

M3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DNEKTPUYECKUA TOK. YCIIOBHS CYIIECTBOBAHUS DJJIEKTPUYECKOIO TOKA.
Ncrounnku Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 151 ydacTKa LETH.

OJIIEKTPUYECKOE CONPOTUBIICHUE. YIEIBHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenpHOE, NapalIeIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOIHUKOB.

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

ONEeKTpOABMKYLIAsl CUjla UM BHYTPEHHEE CONPOTUBIICHHE HCTOYHMKA TOKA.
3axon Oma 1151 ONHOM (3aMKHYTOM) 3yieKTpuueckoi uenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONIPOTHBIIEHUS METAIIOB OT TeEMITEpaTypsl. CBEPXIPOBOAUMOCT.

DNeKTpuYecKuid TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX ITYYKOB.

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

ONEeKTpUYECKNA TOK B  pacTBOpax M  paciulaBax  JJIEKTPOJIUTOB.
DIEKTPOIINTHYECKAS TUCCOLMALUSA. DIIEKTPOIIN3.



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

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIepMeETp,
BOJIBTMETP, PEOCTAT, HWCTOYHUKU TOKA, DJIEKTPOHArpeBaTelibHbIE MPUOOPHI,
3JIEKTPOOCBETUTEIIbHBIC TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYTTPOBOTHUKOBBIN THOJ, TaThBAaHUKA.

Jlemoncmpayuu

W3mepeHune CUilbl TOKA U HaIpSKEHUS.

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

CMenianHoe COeIMHEHUE TPOBOHUKOB.

[Ipsamoe wu3MepeHue dIEeKTPOABWXKYILIEH cuibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 3JIEKTPOIUTOB.

HckpoBou pa3psia ¥ MPOBOJAUMMOCTD BO3/1yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IMO/1A.

Yyenuueckuii sxcnepumenm, 1abopamopuvie padbonul

N3ydeHne cMEemanHoro COeIMHEHUS pE3UCTOPOB.

N3Mepenune 3JIeKTPOABHKYIIEH CHIIbI MCTOYHHKA TOKA U €TI0 BHYTPEHHETO
COITPOTHUBIICHUS.

HabGnronenue snekrponusa.

MexknpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce OCyLIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3E€M C KypCcaMH MaTE€MaTHKH,
OnoJ0THH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meocnpeomemnvle nonsimusi, CBSI3aHHbIE C HU3YYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HBIM (akT, rumore3a, (puznueckas BeIWYWHA, 3aKOH,
Teopusi, HAOIIOIEHNUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl ypaBHEHUH, JWHEWHas (yHKIHS,
napabona, runep6oia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKECTBO,
BEKTOPHI U UX MPOEKIMUA HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonoeus: mexannueckoe ABWKCHHE B KUBOUM mpupoje, nuddysus, ocMoc,
TEMJI000MEH JKUBBIX OPTraHU3MOB (BHUbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIIPHAsE Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, KUAKOCTEU H



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHUYECKAS AUCCOLMALINS,
raJibBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JAPYIrHE), JBUrareilb BHYTPEHHEIO
CropaHus, naponas TypOuHa, ObITOBOI XOJIOAUIBHUK, KOHAULIUOHED, TEXHOJIOTUU
MOJIyYEHUSI COBPEMEHHBIX MATEpPHAIOB, B TOM YHCIIE HAHOMATEPHAIIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHbIE npuoOOpHI,
3JIEKTPOOCBETUTENBHBIE PUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pa3znen 4. JaekTpoauHaMHUKAa

Tema 3. Mazcnummnoe noe. IneKmpomacHUmMHAA UHOYKYUS

[locTossHHBIE ~ MarHUTHL.  B3aMMOAEHCTBUME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MaruutHoe mone. Bexkrop MarHuTHOM uHaykuumu. I[IpuHomn cyneprno3uuuu
MAarHuTHBIX noJsied. JInHMKM MarHuTHOM WMHAYKIMU. KapThHa nMHWUNA MarHUTHOM
WHIYKIUH TO0JI IOCTOSHHBIX MAarHUTOB.

MaruuTHoe TION€ TPOBOJHMKA C TOKOM. KapTuHa JnMHUN WHIYKUWAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOrO IMPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoeiicTBue npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HanpaBlIeHUE. [[BUKEHHUE 3apsIKEHHON YaCTUILIbI
B OJJHOPOJTHOM MarHuTHOM MoJje. Pabota cunbl Jlopenna.

SIBiieHMEe 2NEKTPOMAarHUTHOM MWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOU
WHIYKIUU. OJEKTPOJABIKYINAA CWIA HWHAYKUUH. 3aKOH JJIEKTPOMAarHUTHOU
nnaykuuu Gapanes.

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

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLUMH. OJIEKTPOJABIXKYILAs CuUia
CaMOUHIYKIIUU.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: TOCTOSHHBIC
MArHUThbl, 3JEKTPOMArHUTHI, JJICKTPOJBUTATEIb, YCKOPUTEIU HJIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MAarHUTHBIM IOJIEM.

JIvHUYM MHIYKIUA MAarHUTHOTO TOJISL.

B3aumopenicTere 1ByX NPOBOAHUKOB C TOKOM.

Cua Amnepa.

JevictBrue cuiel JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiIeHME PTIEKTPOMAarHUTHON UHIYKLUH.

IIpaBuno Jlenua.

3aBUCUMOCTb JJIEKTPOJABHKYIIEH CHJIBI MHIYKUUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOUHIYKIUH.

Yuenuueckuii axcnepumenm, nabopamopusie pabomul

N3ydyeHrne MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

HccnenoBanne AeMCTBUSA IOCTOSTHHOTO MarHUTa Ha PaMKy € TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHUSI.
["apmonnyeckue konebanus. [lepumon, wacrora, amrummryga u (aza KoseOaHUM.
[IpyXMHHBIN MasATHUK. MareMaTU4eCKUil MasTHUK. YpPaBHEHHE TNapMOHUYECKUX
kosnebanuii. [IpeBpanieHue s3Hepruy Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KOJeOaHUS B
UJCAbHOM KOJIeOATeJIbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHUYECKUMU U
AIIEKTPOMarHuTHIMU  KoJjiebanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusAX. BrIHyX/IeHHBIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHy X 1€HHbIE 3JIEKTPOMarHUTHbBIE KOJICOAHMUS.

[lepemennbli  TOK. CHUHYCOMJANbHBIM TEPEMEHHBIM TOK. MOIIHOCTH
IIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ U JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHMUS.

Tpanchopmarop. IlponsBoacTBo, nepegada M MOTPeOICHUE AIIEKTPUIECKON
DHEPrUr. DKOJOTMYECKHE PUCKH IPU IIPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEITHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUU
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, JIMHUY JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KoJIeOATENbHON CUCTEMBI (NMPYKUHHBIA WU
MaTEeMaTUYECKUI MASTHHK).



HaGnronenue 3aTyxaromnmx KoaeOaHmii.

HccnenoBanre CBOWCTB BBIHYKICHHBIX KOJICOAHUI.

Hab6ntonenue pesonanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HANPSKEHUSI OT BPEMEHHM) IS
AIIEKTPOMATrHUTHBIX KOJICOAHHI.

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

Monenps TUHUM 3JIEKTPONEpEIayu.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonul

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

HccnenoBanne NEPEMEHHOIO TOKa B LENM W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOH/IEHCATOPA, KaTYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLIE 6OJIHbL

Mexannueckue BOJHBI, yciaoBus pacnpocTpaneHusi. llepuoa. CkopocThb
pacrnpocTpaHeHuss W JJuHa BOJIHBL. llomepeuHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdpepeHius u nuppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3JIYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentauusa BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEeIOMIICHUE, MOJspu3anus, Aupaxus,
uHTeppepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMIIBI pagUOCBA3H U TeIeBUAEHUS. Paguookanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPELBI.

TexHuueckue YCTpONCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl JIMarHOCTHKAa B TEXHHKE W MEAMIIMHE, pajaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Llemoncmpayuu

OOpa3oBaHue U paclpoOCTPaHEHUE MONEPEUHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs Te€10 Kak MCTOYHHK 3BYKa.

HaGnronenue orpaxeHus U NpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGntonenue cBsI3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYJOM U
4acTOTOW KoseOaHui.



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

Tema 3. Onmuxka

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

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

[Tpenomienue cBera. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTesb
npenomieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbI yroyl IOJHOIO
BHYTPEHHETO OTPaKEHHSI.

Hucnepcus ceeta. CioxHbIN cocTaB Oenoro ceeta. [Iger.

CobOuparomue W pacceuBaromye JUH3BL. ToHKas JuH3a. DokycHoe
paccTositHUE M ONTHYecKas cuiia TOHKOW JuH3blL. [locTpoenue u3oOpaxkeHui B
coOMparolMx U pacceuBaroluX JuH3aX. Dopmylia TOHKON JUH3BI. Y BEJIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHUHUMYMOB B HWHTEp(EpPECHIIMOHHOM
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpaknus ceta. Judpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM TAJE€HUH MOHOXPOMATHYECKOrO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipu3anus ceera.

TexHndeckre yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: OYKH, JyMa,
doToamnmapat, TPOEKIIMOHHBINA armapaT, MHKPOCKOM, TEJEeCKOI, BOJOKOHHAsS
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Llemoncmpayuu

[IpsmMonuHEeHOE pacIpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETa.
Ontuueckue mpuOOpHI.

[TonHOe BHYyTpeHHEE OoTpaxkeHrue. Moiesib CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.

Monaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOmronenune natepdepeHinu crera.

HaGmronenue nudpaximm ceera.

HabGmronenre nucnepcuu cBera.

[TonyuyeHne cuekTpa ¢ MOMOUIBIO IPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKU.

Habmronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusle padonul



N3Mepenue rnokazarens NpeioMIICHUS CTEKJIA.
HccnenoBanne cBOWMCTB M300paKeHUH B JIMH3AX.
HaGnronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI cIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl  IPUMEHMMOCTHM  Kilaccuyeckon — mexanuku.  [loctyinarsl
CIIELIMAIBHOM TEOPUM OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTh MOZYJISI CKOPOCTHU
CBETa B BAKyyM€, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHNE BPEMEHU U COKpAIEHUE
JUTVHBL.

DHEprus 1 UMIYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®oronsl. opmyna [InaHka cBsizu 3Heprun GOTOHA C €ro 4YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OTtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotodddexra. Ypapuenue DiHmTeHA 1711 doTodddexra. «KpacHas rpanuiay
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3d(hHeKT Ha YCTAaHOBKE ¢ IMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETro (GoTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Imanerapnas Mogmenbp aroma. lloctynater bopa. M3nydyenue u mnorsjomieHue
(GOTOHOB MpU MEpexojie aToMa C OJHOIO0 YPOBHS DHEPruu Ha JApyrou. Bumbl
criekTpoB. CIIEKTp YPOBHEW dHEPTMU aTOMa BOJOPOIA.

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

CrioHTaHHOE U BBIHYKJICHHOE U3ITyUYCHHE.

TexHuueckue yCTPOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: CIIEKTPajbHbIN
aHau3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.



Jlemoncmpayuu
Monens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGntonenue TnHeHyaThIX CIEKTPOB U3ITyUYECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopusle padonul
HabGmroierre TMHEHIaTOr0 CreKkTpa.
Tema 3. Amomnoe a0po
OKCIEpUMEHTBI, JTOKA3bIBAIOLIME CJIOKHOCTh CTpPOEeHMUS sAnpa. OTKpbITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocTaBa
paavoakTuBHOrO wu3nMyuyeHus. CBoiictBa anbda-, Oera-, ramMma-u3Iy4deHHUs.
BiisiHue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTkpbiTHE TIpOTOHA W HeWTpoHa. HykionHas monens sgpa [eitzenOepra—
NBanenko. 3apsn saapa. MaccoBoe unciio sapa. M30tormsi.
Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIA Oeta-pacman. [‘amma-
U3JIy4YEeHHE. 3aKOH PaJMOaKTUBHOI'O pacaja.
DHeprus CBs3M HYKJIOHOB B sifipe. SAnepubie cuibl. Jledext maccsl siapa.
SnepHble peakuuu. Jlenenue u CUHTE3 sAa€p.
Anepnwiii peaktop. Tepmosinepusiii cunte3. IIpoGraemMbl U MEPCHEKTUBBI
SIEPHON DHEPreTUKU. DKOJIOTUYECKNE ACTIEKTHI IAEPHON YIHEPTETHUKH.
DOneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
Mertoabl HAOJIIOACHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHII.
®dyHIaMeHTaabHble B3aUMOJAEHCTBUA. EAMHCTBO (pu3nuecKkoil KapTUHBI MUpA.
TexHuyeckue yCcTpouCTBa M NMPAKTHYECKOE ITPUMEHEHHUE: TO3UMETD, Kamepa
Buiibcona, simepHbliii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
Cu€TYyMK HOHU3UPYIOLINUX YACTHL.
Yyenuueckuii sxcnepumenm, 1abopamopuvie pabonul
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGU3MKH

Otansl pa3BATHS acTpoHOMUU. [IprKnagHOe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3Bé3gnoro HeOa. Co3Be3naus, sSpKUe 3BE3NBI, TUIAHETBI, UX BHUIUMOE
JNBUKCHUE.

Conneynas cucrema.

Comuue. ConHeuHass akTHUBHOCThb. McTounuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPHUCTHKHU. Jlnarpamma «CHEKTpanbHBIM KIAacc —
CBETHMOCTb». 3BE3/bl TJIaBHOW IOCJIEIOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTb» JUIsl 3BE3] TJIABHOM IOCIENOBATENbHOCTU. BHYTpeHHEee cTpoeHue



3BE311. COBpEeMEHHBIEC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Bodtonnu CoJiHIa U
3BE3/1. DTallbl )KU3HU 3BE3].

Muieunsiii I[Tyte — Hama T'anmaktuka. Ilonmoxenue m aBuxkenue CoiHLA B
INanaxtuke. Tunel ranaktuk. Paguoranaktuku u xkBaszapsl. YEpHBIE ABIPBI B sApax
rajJaKkTHK.

Bcenennas. Pacmpennie Beenennoit. 3akon Xa06:a. Paz0eranue rajiakTuk.
Teopus bonpmoro B3psiBa. PeMKTOBOE M3IIyYEHHE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMHUHU.

Vuenuuecxue nabnooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMITHIOTEPHBIX
MPWIOKEHUHN I ONPeIeNIeHUs MOJI0XKEHNSI HEeOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBbIE c03Be31us CEeBEpHOro MOoJylmapus U IpKHe 3BE3/bI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O06o0maroiiee NOBTOPEHUE

Pony Qusukn wu acTpoHOMHH B IKOHOMHUYECKOM, TEXHOJOTHYECKOM,
COILIMAJIbHON M 3TUYECKOHN cepax NedaTebHOCTH YeI0BEKa, POJib U MECTO (U3UKHU
¥ aCTPOHOMHUHU B COBPEMEHHOU HAay4YHOM KapTHUHE MUPA, poib (PU3UUECKON Teopuu
B (opMUpOBaHMM MPEACTABICHUN O (PUIUYECKOM KApTUHE MHUpPa, MECTO
(bU3MYECKON KapTUHBI MHUpaA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEJICTABJICHUH O TIPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypcaMHM MaTE€MaTHKH,
OuoJI0TNH, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C HW3YYEHHWEM METOJIOB HAY4YHOTO
NO3HAHUA: SIBJIEHWE, HAay4YHbIA (akT, runoresa, (puamyeckas BeIUYMHA, 3aKOH,
TeOopusi, HAOJIIOJIEHHUE, SKCIIEPUMEHT, MOJISTUPOBAHUE, MOJIEh, U3MEPECHUE.

Mamemamuka: pelmIEeHHE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUYECKUE
GbyHKIUN: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IMPOEKLIHMH HA OCHU KOOPIAWHAT, CIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK MOJ00US TPEYyroJbHUKOB,
OMpeIeJICHHUE TUIOMIAU TIIOCKUX Uryp u o0bémMa Tell.

buonoeus: »>nekTpuueckue SBICHUS B JKHBOW MPHUPOJIE, KoIeOaTeIbHBIC
JBWXEHHUS B )KUBOW NPUPOJAE, ONTUYECKUE SIBJIICHUS B )KUBOM MPUPOJIE, IEUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

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



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX Py,
dboTochEMKa 3eMHOM IMMTOBEPXHOCTH, MIPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocus: JNWUHUM DJIEKTPONEpeNay, TIECHEPATOP NEPEMEHHOIO TOKa,
DJIEKTPOJABUIaTENIb, WHAYKIMOHHASA II€4b, pPajap, pPaJIUuONPUEMHHUK, TEIEBU30D,
anteHHa, teiedoH, CBYU-neub, MPOEKIIMOHHBIN ammapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mpenamera «®Du3nMka» HA YPOBHE CpPEIHEro OOIIETo
oOpazoBaHus (0a30BBIM YPOBEHb) JOJDKHO OOECHEUHTh JOCTHXKCHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMUHOCTHBLIE PE3YJIBTATHBI

JIn4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOro nmpeamera «Dusnukay A0HKHbBI
OTpaXaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPCHHEHW TMO3UIMEH JUYHOCTH, CHCTEMOW IIE€HHOCTHBIX
OpUEHTAllUi, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOLECCE PEAIN3aUUH OCHOBHBIX HANpPaBICHUN
BOCMUTATEJIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD IPAKIAHCKON MOZHUIIMK 00YYarOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOLIEYETOBEYECKUX T'YMAaHUCTUUYECKUX U
JIEMOKPATUYECKHUX LIEHHOCTEM;

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

YMEHHE B3aUMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOU W BOJIOHTEPCKOU JAEATEIBHOCTH;

2) IAaTPMOTUYECKOT0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIEC B
JESATEIIbHOCTU YYEHOT0;

OCO3HAHME JIMYHOTO BKJIJa B TOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIIOUYAs] 3CTETUKY HAYYHOI'O TBOPYECTBA,
IpUCYLIEro (pU3NYECKOI HayKeE;



S) TPy10BOI0 BOCIIUTAHMS

MHTEPEC K pa3IuyHbIM cdepam mpodhecCHOHANTBHOU JeATEILHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oyaymieit mpodeccuu U peaau30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh U CITIOCOOHOCTHh K 00pa30BaHMUIO U CAMOOOPA30BaHUIO B 00JaCTH
(bU3HKY HA IPOTSHKEHUU BCEH KU3HH,

6) 3K0J10rM4eCKOro BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbI, OCO3HaHUE TIJI00aIbHOTO
XapakTepa dKOJOTMYECKUX MpobIieM;

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

paclIMpeHUe ONbITa JEATEIIbHOCTH SKOJOIMYECKOM HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3UKeE;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3UIECKON HAYKH;

OCO3HaHWE LIEHHOCTH HAYYHOW MAESTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3yueHus: (U3UKU  OCYIIECTBJISITh  MPOCKTHYHD U HCCIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUIYATbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBble JJornueckue aeicTBUs:
CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyaJIM3UpoOBaTh  MpoOsemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh UEIU JCATEIbHOCTH, 3aJaBaTh MapaMETpbl U KPUTEPUH HX
JIOCTHOKCHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MNPOTHUBOPEYMSI B  PaCCMATPUBAEMBIX
(bUBUYECKUX SIBICHUSX;
pa3pabaTpiBaTh IUTAH PEIICHHS] MPOOJIEMBbI C yYETOM aHAM3a WMEIOIIUXCS
MaTE€pUAITBHBIX U HEMATEPHUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKU MOCJECACTBUMN AEATEIHHOCTH;
KOOPJAUHUPOBATh M  BBHIMOJHATH pabOTy B  YCIOBUSIX  PEAIBHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aUMOICHCTBUS;
pa3BUBaTh KPEATHBHOE MBIIICHHUE TIPH PEIICHUH )KH3HCHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTelbCKHe J1eCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOUYEBBIMU MOHATUSMU M METOAAMHU
buznyecKoil HayKu;



BJIa/IeTh HaBBIKAMH Y4eOHO-HCCIIEIOBATEIBCKON U MPOCKTHOU ACSITENbHOCTH
B o0Onactu (pu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY
METOJIOB pelieHusl 3ajay (U3UUYECKOTO COJEpKaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB TTO3HAHUS;

BJAJIETh BHUAAMU JEATEIHHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUS, €ro
WHTEPIPETAlUHA, MPEeoOpPa3OBaHUI0 M TPUMEHEHUI0O B PAa3IMYHBIX YUEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPU CO3IaHUH YYEOHBIX MPOEKTOB B 001acTU (PU3UKH;

BBISIBJISITh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh THUIOTE3y ©€ pelIeHUs, HaXOIUTh apryMEHTHI I JIOKa3aTeIbhCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh TApAMETPhl M KPUTCPUH PEIICHIS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHUS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BaTEIbHON
JESATETHLHOCTH, B TOM YHCIIC TIPU U3YICHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATH TPUOOPETEHHBIN OIBIT;

yMETh TMEpPEHOCUTh 3HaHUA 10 (U3MKe B MNPAKTUYECKYyI0 0O0JaCTh
KU3HEACITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCcTeH;

BEIJIBUTATh HOBBIC UJCH, TIPEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUS,

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

Pa6ora ¢ undpopmanmeii:

BJIa/IeTh HABBIKAMH TOJyYeHUS WHPOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYLIECTBIIATH MOWCK, AaHAJU3,
CHUCTEMATH3AIMI0 W WHTEPIpETalri0 WH(OpPMAIMU Pa3IWYHBIX BUAOB U (QopMm
IIPE/ICTaBIICHNUS,

OILICHUBATh JOCTOBEPHOCTHh HH(POPMAIINH;

WCIIOJIB30BaTh  CpelICTBa  MH(MOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpPTaHU3aIMOHHBIX
3a71a9 ¢ COOJIOJICHHEM TPeOOBaHWM JSPrOHOMHMKH, TEXHHUKH OE€30MMacHOCTH,
TMTHUEHBI, pecypcocOepeKeHusi, MPaBOBBIX U  ITUYECKUX HOPM, HOpPM
nH(pOpMaIIMOHHOM 6€30MaCHOCTH;

co37aBaTh TEKCTbl (PU3MUECKOTO COJAEpP)KaHUS B Pa3IMYHBIX (GopMarax c
y49€TOM Ha3HAYCHUST HHPOPMAIIUU ¥ TIEICBON ayIUTOPHH, BEIOMpAas ONITUMAIIbHYIO
dbopMy TIpencTaBICHUS U BU3yaJIU3aIiH.

KoMMmyHHKAaTHBHBIE YHUBeEpPCcaIbHbIEe YueOHbIe 1elCTBUA:
OCYIIECTBJISATh OOIIEHWE Ha ypokax (U3UKK © BO BHE-YPOUHOUH
NeSTEIbHOCTH;



pacro3HaBaTh MNPEANOCHUIKM  KOH(MJIUKTHBIX CUTyallud U  CcMsr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOIO TOYKY 3pPEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIUBHUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEWUCTBHHN C yd€TOM OOmIHUX
MHTEPECOB U BO3MOKHOCTEMN KaXKJI0T0 YJI€HA KOJIJIEKTUBA;

NPUHUMATh 1€MW  COBMECTHOM  JEATEIbHOCTH, OPraHU30BbIBaTH U
KOOPJAWHUPOBATh JACUCTBUA NO €€ NOCTHXEHHIO: COCTAaBIISITh IUIAH JEUCTBHUI,
pacmpenensiaTh pojad ¢ Yy4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh PEe3YyJbTaThI
COBMECTHO pabOTHI;

OIICHMBAaTh KAaueCTBO CBOEr0 BKJAJa M KaXXJOT0 y4YaCTHHMKAa KOMAaHIbI B
00IIMI1 pe3yJIbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

[peJiaraTb HOBBIE NPOEKTHI, OLECHHMBATh WAEU C MO3UIUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSIBIIATh TBOPUECTBO U BOOOpaXKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
GU3MKM U acCTPOHOMHHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHEBIC 3aJ1a4H;

CaMOCTOSITEJIbHO COCTABJISATh IUIAH PEIIECHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, TUTaH BBIMOJHEHUS MPAKTUYECKONW paboThl ¢ YUETOM UMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLICHKY HOBBIM CHUTYaLHsIM;

paciupsaTh paMKU y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEATNIOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, OpaTrb Ha cels
OTBETCTBEHHOCTb 3a PEILIECHHUE;

OLICHUBATbH MTPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAHULMKA B 00IacTU
(bU3HKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIENISM;

BJa/JeTh  HABbIKAMU  IO3HABATEJIbHOM  pediekcud Kak  OCO3HaHHUSA
COBEpLIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHMUI;



WCIIOJIB30BaTh MPUEMBI peIIeKCUU IS OLICHKU CUTYaIllH, BEIOOpa BEPHOTO
penieHus;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMCHHO IPUHUMATH PEIICHUS IO HX
CHUKEHUIO;

NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TMIPU aHAINW3E pPe3yIbTaTOB
NEeSTENHHOCTH;

MPUHUMATh ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3C pe3yJIbTaTOB
NEeSATENHHOCTH;

MPU3HABATH CBOE MPaBO U MPABO APYTUX HA OIIHOKH.

B mporecce mocTrkeHHs] TMUYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro oOmero oOpa3oBaHHUs Yy OOyYarOlIuxcs
COBEPILICHCTBYETCS SMOITMOHAJIBHBIN UHTEJICKT, TIPEAIOJIarafo I
c(hOpMUPOBAHHOCT:

CaMOCO3HAHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHMMATh CBOE AYMOITMOHAIEHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTH COOCTBEHHOUN SMOIMOHAIBHOU Chephl,
OBITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHHMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEACHHE, CIIOCOOHOCTh aJalnTHPOBAThCA K
HYMOIMOHATILHBIM U3MEHECHHSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKIIOYAIOIICH CTPEMJICHUE K JIOCTHKCHUIO LU U
yCHeXy, ONTHMH3M, WHHUIMATHUBHOCTH, YMCHHE JCHCTBOBATH HMCXOJIS M3 CBOMX
BO3MO>KHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh IMOIIMOHATBLHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUH OOIIEHHUs, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKIIFOYAIOIIMX CITOCOOHOCTh BBICTPAUBAaTh OTHOIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITE HHTEPEC U Pa3peIiaTh KOHQIUKTHI.

HHPEIMETHBIE PE3YJIBTATHBI

K xoniy oOyuenus B 10 kjacce mpeaMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JEMOHCTPUPOBATh Ha IMpUMepax pojib U MecTo (GU3NKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpaA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIIOAEH;

YUUTBHIBaTh TPaHUILBl MPUMEHEHUS W3YUYEHHBIX (U3NYECKUX MOJENEH:
MaTepHalibHasl TOUKa, MHEpIUaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICATbHBIN a3, MOJEIU CTPOECHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
IIEKTPUYECKUH 3apsij IPU PEIICHUH PU3NYECKHX 3a]1ay;



pacrnio3HaBaTh (pU3MUYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKONM TEOPHUM CTPOECHMS BELIECTBA U
ANEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IPSAMOJIMHEWHOE
JBUKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBMKEHHUE IO OKPYXHOCTH, HHEpLHS,
B3auMojielicTBue Ted, nuddy3us, OpOYHOBCKOE JBHXKEHUE, CTPOCHUE >KUAKOCTEN
¥ TBEPBIX TEJ, U3MEHEHHE 00bEMA TEN MPU HArpeBaHUU (OXJIAXKICHUN ), TETIOBOE
paBHOBECHE, UCIIAPEHUE, KOHACHCALMs, IUIABJIICHHE, KPUCTAJUIM3alus, KHUIICHUE,
BJIQYKHOCTb BO3/lyXa, OBBIIICHUE ABJIICHUS ra3a IPU €ro HarpeBaHUM B 3aKPbITOM
cocyle, CBSi3b MEXKIy IapaMeTpaMu COCTOSIHHMA Tra3a B HM30Ipolieccax,
AIIEKTPU3ALUs TN, B3aUMOACICTBUE 3aps/I0B;

OINUCHIBATh MEXAHWYECKOE JBUKEHHUE, UCIOJIb3Ys (PU3UUECKHE BEINYUHBIL:
KOOpJIMHATa, MyTh, NEPEMEIIEHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprus, MOTEHUUAJIbHAS DHEPIusi, MEXaHU4YecKas
paboTa, MexaHWYecKas MOIIHOCTh; IPU OINHUCAHUM MPABUIBHO TPAKTOBATH
(Gu3NYECKU CMBICT HCHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHHIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYI (PU3NYECKYIO BEIUUYMHY C APYTUMHU
BEJINYMHAMU;

ONUCHIBATh HM3YyYECHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIJIOBBIE SBJICHUS,
UCTIOJIb3Ysl (DU3MYECKHE BEJIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETHYECKasi HEPIUsl XaOTUYECKOro JBH)KEHUS MOJIEKYJI, CPEIHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padbora rasa,
KO3 (PUIIMEHT TMOJe3HOT0 JAEUCTBUS TEIUIOBOTO JIBUTATENs; MpPH ONUCAHUU
IPaBUWIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJB3YEMbIX BEJIWYUH, HX
0003HAYEHUS W €IUWHUIBI, HAXOAUTHh (OPMYIbI, CBA3BIBAIOIINE JaHHYIO
(pU3MYECKYIO BEIMUUHY C JPYTUMHU BEJINYNHAM;

ONMCBIBATh U3YUYECHHBIC FJIEKTPUUECKUE CBOKCTBA BEIIECTBA U AIEKTPUUECKUE
sBJICHUsI (IIPOLIECCHI), UCTIONIBb3Ys (PU3NYECKUE BETUUYMHBI: AJIEKTPUUECKUI 3apsij,
ANEKTPUUECKOE MOJIe, HANPSLHKEHHOCTD IMOJIsl, MOTEHLIUAJ, PA3HOCTh MOTEHIMAJIOB;
OpU ONHCAHWM TMPABWJIBHO TPAKTOBATh (DU3MUECKHI CMBICI HCIOJIb3YEMBIX
BEJIMYMH, X OOO3HAUEHMS U EIUHMIIBI; YKa3bIBaThb (OPMYJIbI, CBA3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BEJIMUYHUHY C APYTUMH BEIMUYUHAMY,

aHAJIM3UPOBATh (PU3UYECKHUE IMPOLECCHl U SIBJICHUS, UCIOJIb3Ys (PU3NYECKHE
3aKOHBI Y IIPUHIUIIBLI: 3aKOH BceMUpHOTro TaroreHus, I, II u III 3akonsr HeroToHa,
3aKOH COXPAHEHUsl MEXaHWYECKOW DSHEpPruM, 3aKOH COXPAaHEHUs MMIIYJIbCa,
NPUHLHUIN CYNEPNO3ULUHA CWJI, HPUHIUI PABHOMNPABUS HHEPLHUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHI0 CTPOEHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW 3HEPIUM TEIIOBOTO JABUKEHUS MOJIEKYII C
aOCOJIOTHOM TEMIIEpaTypoOM, MEPBbIA 3aKOH TEPMOIAMHAMUKH, 3aKOH COXPaHEHUs
JIEKTPUYECKOr0 3apsja, 3akoH KylloHa, Hpu 3TOM pas3iIvyarh CIOBECHYIO



(OpMYIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUA (IpaHMLIbI,
0071aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE TPHUHIMIBI JEHCTBUS MAlllUH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHS MX 0€30MacHOr0 HCIOJIb30BaHUS B
IMOBCEJIHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSAMBIX M KOCBEHHBIX W3MEPEHHH, IMPU 3TOM
dbopMmynupoBath mpobieMy/3aadyy M TUIOTE3y Yy4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOIO0 00OpYyAOBAaHMS, MPOBOAUTH OMNBIT U
(OopMyIMpPOBATH BHIBOJIBL;

OCYIIECTBIISATh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUYECKUX BEJIUYMH, IPU
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHS U HCIOJIb30BaTh HU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHHU;

UCCJIEIOBATh  3aBUCHUMOCTHM  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKcHpOoBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH B
BU/JIe TaOIUIl U TpaUKOB, IeTaTh BEIBOBI IO pe3yJIbTaTaM UCCIIEI0BaHNUS;

cobroaaTh npaBuiaa 0€30MacHOTO TPyJa NP MPOBEICHUM HCCIIEIOBaHUI B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEeNOBATEIbCKOW U MPOEKTHOM
JEATENBHOCTH C HMCIOJIb30BAHHEM H3MEPUTENBHBIX YCTPOMCTB U J1A0OPATOPHOIO
000OpyTOBaHUS;

pemiath pacuéTHble 3aJayd C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHalIM3a YCIOBUS 3a1a4u
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOJUMbIE JUIsl €€ pelleHus, MPOBOJUTh PAcu€Thl M OLIEHUBATH PEaIbHOCTh
MOJIy4YE€HHOT0 3Hau€HUs1 (PU3NUECKOIN BEIIUYUHBL;

peniaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTUYECKH HETPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
dbu3nYecKue sIBJICHUS,

UCIOJb30BaTh  MpPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHbBIE
uH(OPMAIIMOHHBIE TEXHOJIOTHH JJI MOUCKA, CTPYKTYPUPOBAHMS, MHTEPIIPETALIUU
U IPEICTaBIICHUS YYEOHOW U HAay4YHO-MOMYJSAPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUECKH aHAIIM3UPOBATH MOTYyYaEMYI0 HH(OpMaLKIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIET0O MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
i obecrieyeHus: 6€30MaCHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU



YCTPOUCTBAMHU, /JISI COXPAHEHUS 3JI0POBbSI U COOIIOJICHUSI HOPM SKOJOTMYECKOI0
MIOBEJICHUS B OKPYKaKOUIEH Cpee;

paboTath B TpYyIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX POJICH,
MJIaHUPOBaTh palbOTy TPYIIbI, pPalMOHAIBHO pacHpeAcssiTh OO0S3aHHOCTH U
MJIAHUPOBATH JICSATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIUSIX, aJI€KBATHO OICHUBATH
BKJIa/] KQXJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE paccMaTpUBAEMOU MPOOIIEMBI.

K xoniy oOyuenus B 11 kjacce mpeamMeTHbIE Pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MECTO (PU3NKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUM, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3HUecKoil KapTUHBI MUPA,

YUYUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIeTeH:
TOYCUHBIN AIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, si/IepHas
MOJIeNTb aTOMa, HYKJIOHHas MOJENIb aTOMHOTO sfpa MPHU penieHUuU (PU3NIECKUX
3a/1ad;

pacno3HaBath (pU3NYECKHE SIBJICHUS (MPOLECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHN U KBAHTOBOU (DU3UKH: DJICKTPUUECKAsI POBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEWCTBUSI TOKA, B3aMMOJICHCTBUE
MarHuTOB, DJICKTPOMarHuTHAas WHAYKUHUS, JACHCTBME MAarHUTHOrO TIOJSI Ha
IIPOBOJTHUK C TOKOM W JIBIDKYIIMICS 3apsll, SJIEKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE PAacCIpOCTPAHEHUE CBETAa, OTPAXKEHHE, IPEIOMIICHHUE,
uHtepdepennus, audpakius W MOOJApU3alMig  CBETa, JUCIEPCUS CBETa,
dotornexTpuaeckuit 3GpdhexT (hoTtodddekT), cBeToBOE NaBieHNUEe, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aTomMa BOJOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaauO0aKTUBHOCTB;

OMKCHIBATh W3YUYEHHBIE CBOMCTBA BEILIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTUYECKHE,  DJICKTPUUYECKYI0  MPOBOJMMOCTh  pa3IMYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SBJICHUS (MPOIECCHI), HCMONB3Ysl (PU3MUECKHUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsij, CHJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJBIDKYIIAs Cuiia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJjs, cwia Awmmepa, cwia JlopeHiia, MHIYKTUBHOCTb
KATYIIIKW, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO TMOJied, MEPHOJl U YacToTa
KojeOannii B KoseOaTeTbHOM KOHTYpe, 3apsii W CWiIa ToKa B TIpolecce
TapMOHUYECKUX JJICKTPOMATHUTHBIX KoJiebaHuM, (OKYCHOE pacCTOsHuE U
ONTHYECKasi CUJIa JIMH3bI, TIPU OMUCAHUU MPABWIBHO TPAKTOBATh (DU3NUYECKU
CMBICI UCIOJb3YEMbIX BEJIMYMH, MX OOO3HAYEHUSI U €JAUHUIIBI, YKa3bIBaTh
GbopMyIIBI, CBSA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIWYUHY C JAPYTUMH
BEJIMYMHAMU;



ONUCHIBATh M3YYCHHBIE KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3YS
¢dbu3nUecKrue BEIMYUHBI: CKOPOCTb JJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETa, YHEPTUS U UMITYJIbC (POTOHA, EPUOJI TIOJypaciajia, SHEPTrus CBI3U
aTOMHBIX SJIEp, NPU OINUCAHWM TPABWIBHO TPAKTOBATh (DU3WYECKUN CMBICI
UCIIOIb3YEMbIX BEJIWYUH, UX OO0O3HAUCHMS] M €JIUHMIIBI, yKa3bIBaTh (DOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUINHBI,

aHAJIM3UPOBATh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ysl (PU3NYECKUE
3aKOHBI U MPUHUUIBE: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIbHOIO U MAPAIEIbHOTO
COCIMHEHU NPOBOJAHUKOB, 3aKOH Joyns—JIeHla, 3aKOH BIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHE OWHINTeHHA it doTtodrddexra,
3aKOH COXPAaHEHUs JHEPrUH, 3aKOH COXPAHEHMSI UMIIYJIbCA, 3aKOH COXPaHEHUs
AJIEKTPUYECKOTO 3apsilia, 3aKOH COXPAaHEHUs MAacCOBOrO YHMCIIA, MOCTYJIaThl bopa,
3aKOH PaJIMOAKTUBHOTO PacMaja, Py 3TOM pas3iindaTh CJIOBECHYIO (DOPMYyIHUPOBKY
3aKOHAa, €ro MaTeMaTU4YeCKO€ BBIPAKEHHE M YCJIOBHUS (TPaHHUIBI, OOJIACTH)
IIPUMEHHUMOCTH;

OTPEICIISITh HAMPABJICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TOJISI TPOBOJHUKA
C TOKOM, cujibl Ammnepa u cuiibl Jlopenua;

CTPOUTh W OINHCHIBATH HM300paKEHUE, CO3[aBaEMO€ IUJIOCKHM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI MO HCCIEJAOBAHUIO (DU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUU: MPU ITOM
dbopMmynupoBaTh MmpobOIEeMy/3aady ¥ THUIOTE3y YyYeOHOTO DKCIICPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0O0pY/IOBaHHUSA, MPOBOJUTH OIBIT U
(GbopMyIMpPOBaTH BHIBO/IBI,

OCYULIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3MUECKUX BETUYHH, IIPU
9TOM BBIOMpATh ONTUMAJBHBIA CIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKH MOIPEIIHOCTEN N3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSIMBIX M3MEPEHUH: MpPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3UYECKUX BEJIUYMH B BUJE TaOJUIl U
rpaduKoB, J€JIaTh BBIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOr01aTh NpaBwiia 0€30MacHOr0 TPyJa MpU MPOBEAECHUU HCCIEIOBAaHUMN B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIENOBATEILCKOW W IMPOECKTHOM
NESATENBHOCTH C MCIOJIb30BAHUEM H3MEPHUTEIBHBIX YCTPONUCTB U J1AOOPATOPHOTO
o00opy10BaHUS;

pemath pacy€THBIC 3a7a4d C SIBHO 3aJaHHON (U3WYECKOW MOJEIBIO,
UCTOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAlIM3a YCIOBUS 3a/1a9u



BbIOMpaTh (PU3UYECKYIO MOJAEIb, BBIACIATh (PU3MUECKHE BETUYMHBI U (HOPMYIIHI,
HEOOXOUMbIE JUIsl €€ pelleHus, MPOBOJUTH Pacu€Thl M OLIEHUBATH PEaIbHOCTh
HOJIyYE€HHOT'0 3Hau€Hus (PU3MUECKON BEIINYUHBL;

penaTh KaueCTBEHHbIE 33/1a4d: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY pPACCYXKIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHUS;

UCIIOJb30BaTh  MpPH  pELIEHUH  ydyeOHBIX  3aJady  COBpPEMEHHbBIE
UH(POPMALIMOHHBIE TEXHOJIOTMU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALUN
U IPEICTaBIICHUS YYEOHOW U HAay4YHO-MOMYJSPHON MH(POPMALIMH, MTOTYYEHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJTydaeMyto HHPOPMAIIHUIO;

OOBSCHATh MNPHUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCIOBUS UX O€30MaCHOIO MCMOIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IPOLIECCOB OKPYKAIOIIEr0 MHUpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOM >KU3HU
JUIsl o0ecriedeHus: 0€30MaCHOCTH MpU OOpaILEHUU ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBAMHU, NIl COXPAHEHUsI 3J0POBbsSI M COOJIIOJIEHUSI HOPM 3KOJOTHUYECKOIrO
MIOBEJICHUS B OKPYKAIOLIEH CpEE;

paboTaThb B TIpyHIe C BBIIOJHEHUEM pa3IMYHBIX COLHUAIbHBIX pOJIEH,
IUIAaHUPOBaTh pabOTy TIpyNIbl, PALUOHAIBHO PpACHpENeisaTh OO0S3aHHOCTH U
IUTAHUPOBATH JIESITEIbHOCTh B HECTAHIAAPTHBIX CUTYAlMsIX, aIEKBATHO OIIECHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEIICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.
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