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HOACHUTEJIBHAA 3AIINCKA

[IporpaMmma mo Qusuke 06a30BOTO ypOBHS Ha YPOBHE CPEAHEro OOIIETO
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IMOJOKEHHM U TPeOOBaHUU K pe3yjibTaTaM
OCBOCHMSI OCHOBHOW 00pa3oBaTeIbHON MporpaMmsbl, npeactaBieHHbix B OI'OC
COO, a Takxke c yuyérom (enepanbHOll paboyell MPOrpaMMbl BOCIUTAHUS H
KOHIICTIIINY MpPENnojaBaHus y4deOHoro mpeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpraHu3alusaX Poccuiickoii denepannu, peATU3YIOIINX OCHOBHBIE
oOpa3oBaTebHBIE TPOTPAMMBI.

Conepkanue mporpamMmbl 1o (¢GU3MKE HampaBieHO Ha (HOPMHUPOBAHKE
€CTeCTBEHHO-HAYyYHOW KapTUHB MHpa oOydarommxcs 10-11 xmaccoB mnpu
oOyuenuu ux ¢usznke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JEATEILHOCTHOTO
noaxojna. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiMm GI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTam
oOy4yeHHUs, a TaKXKe€ YUHUTHIBAET HEOOXOJMMOCTh peaau3alluu MEeXIPEAMETHBIX
cBs3ei (PU3UMKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHBIMH TmpeameTamu. B  Heil
OTIPEJICNISIIOTCS OCHOBHBIE €M M3yYeHHUs] (PU3UKH HA YPOBHE CpPEIHEro 0OIIero
oOpa3zoBaHusl, IIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (U3UKHU: JTUYHOCTHEHIE,
MeTarpeIMeTHbIe, TpeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma o pusrke BKIIOYAET:

e TIUIAHHpPYEMBbIE PE3YJIbTaThl OCBOCHUS Kypca GU3MKH Ha Oa30BOM YPOBHE, B

TOM YUCJIE MPEIMETHBIE PE3YyJIbTAThI 10 T0JIaM 00yUEeHHUS;

e cojepkaHue yueOHoro npeamera «dDuznkay no rogam oO0yyeHusl.

du3rka Kak Hayka o HaubOoJjiee OOIIMX 3aKOHAX NPUPOJIbI, BBICTYMas B
KauecTBE Y4eOHOIo MpeaMeTa B LIKOJIE, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUM 00 okpyxkaromieM mupe. [IKoabHBIN Kypc GU3NKHA — CUCTEMOOOpa3y o
JUISI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, MOCKOIBKY (QU3HUECKHE 3aKOHBI
JexaT B OCHOBE TPOIIECCOB M SIBICHUN, HW3yYyaeMbIX XHMHUEH, OHOJIOTHEH,
busnueckord reorpadueld u acTpoHomuel. lcmonp3oBaHWE U AKTUBHOE
npuMeHeHue (QU3MYECKUMX 3HAHWM  ONpeldeNsieT XapakTep U pa3BUTHE
Pa3HOOOpa3HbIX TEXHOJOTHMH B cdepe DSHEPreTuKu, TpPaHCIOPTa, OCBOCHUS
KOCMOCa, MOJIy4YeHUs] HOBBIX MaTepuajoB C 3aJaHHBIMU CBONCTBAMHU WU JPYTUX.
N3yuenne (u3NKM BHOCUT OCHOBHOM BKIJIaJl B (POPMHUpPOBAHHE €CTECTBEHHO-
HAYyYHOW KapTHHBI MUpa OoO0ydaromuxcs, B (HOPMUPOBaHHWE yMEHUH NPUMEHSTH
Hay4HbIA METO/I TIO3HAHUS [IPU BBIITOJTHEHUU UMH YUE€OHBIX HUCCIIEI0BAHU.

B ocHoBy kypca ¢usuku maisi YpoBHS cpeaHero oOmiero oOpa3oBaHUs
MOJIOKEH PAIl HUJed, KOTOpPhle MOXKHO pacCcMaTpuBaTh KaK MPUHIUIBI €ro
MOCTPOCHHSL.



Hoea yenocmnocmu. B COOTBETCTBUU C HEH Kypc SBISETCS JIOTMYECKU
3aBEpPIIEHHBIM, OH COACPKUT MaTepuall U3 BCEX pas3/iesioB (PU3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (PU3UKHU.

Hoesn cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (QU3HNKU
o0bequHEH BOKpPYr (Qusnueckux Tteopuil. Bemymum B Kypce sBisieTcs
dbopMupoBaHUE MPEJCTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUU, BEIIECTBE U
noJie.

Hoea eymanumapuszayuu. EE peanuzanusi MpeanonaraeT HMCIoJIb30BaHUE
TYMaHUTApPHOTO TOTEHI[Mana (PU3NYECKOM HAyKH, OCMBICIICHHE CBA3U Pa3BUTHUS
bu3nkn ¢ pa3BuTHEM OOIIEeCTBAa, a TakkKe C MHPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U HKOJOTHUYECKUMHU MPOOIEMaMHU.

Hoess npuknaowou  nanpasenennocmu. Kypc dusmkm  mpemamnosaraer
3HAKOMCTBO C IIUPOKUM KPYIOM TE€XHUYECKHX U TEXHOJOTUYECKUX MPUIOKEHUM
M3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TMOCPEICTBOM BBEICHHUS HJIEMEHTOB
COZIEpXAHUSI, TMOCBSIIEHHBIX 3KOJOTMYECKUM MpoOieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHHKHM M TEXHOJOTHUM, a TakKe OOCYKICHUS
po0JIeM pallMOHAIBLHOIO MPUPOIONOJIb30BAHUS U SKOJIOTMUYECKOW 0€30MacCHOCTH.

CrepKHEBBIMH DJIEMEHTaMHM Kypca (U3UKH Ha YPOBHE CpEIHEro oOIero
oOpa3zoBaHusi SABIAOTCA (u3udeckue Teopuu (HopMUpOBaHME MPEIACTABICHUMN O
CTPYKTYp€ MOCTpOeHUsl (pu3nueckoil Teopun, posiv PyHIaMEHTATbHBIX 3aKOHOB U
NPUHIUIIOB B COBPEMEHHBIX MPEACTABIEHUSIX O MPUPOJE, TpaHUIax
MPUMEHUMOCTH TEOpHUM, MJI1 ONUCAHUS E€CTECTBEHHO-HAYyYHBIX SBICHUU U
MIPOIIECCORB).

CucTeMHO-IeSITENbHOCTHBIM MOAX0M B Kypce (U3MKU peau3yercs MpexKie
BCEro 3a CUET OpPraHM3allMU SKCIEPUMEHTAIBHOU AEATENbHOCTH O00Yydaroluxcsl.
Jlns  GazoBoro ypoBHS Kypca GU3MKA — OTO HCIOJIB30BAHUE CHUCTEMBI
(GPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M Ja0OpaTOpPHBIX padoT,
KOTOpBIE B Mporpamme o (usmke oObEIUHEHBI B OONIUN CIHUCOK YUYEHHYECKHX
npakTuueckux pabotr. BeiaeneHue B ykazaHHOM MepedyHe JabopaTopHBIX padoT,
NPOBOJAUMBIX JUISI KOHTPOJISI W OIEHKH, OCYIIECTBISETCS YyYaCTHUKAMHU
o0pa3oBaTeNbHOrO MpOLECccCa MCXOJAs1 U3 OCOOCHHOCTEH IUIaHMpPOBAaHUA U
ocHamleHus: kabuHeta (¢usuku. Ilpm o>ToM obOecmeunBaeTcs OBJAJCHHUE
O0Oy4YarolUMHCSl YMEHUSIMH TPOBOJAUTh KOCBEHHBIE W3MEPEHUS, HCCIEIOBAHUS
3aBUCUMOCTEH (U3UYECKUX BEIUYMH U TOCTAHOBKY OIBITOB 10 TPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

bonbpiioe BHHUMaHUE yAENSETCA PEIICHUI0 PAaCYETHBIX W KAaYECTBEHHBIX
3amad. [Ipu sToM mist pacu€THBIX 3ajad MPUOPUTETOM SIBISIOTCS 3aJa4dl C SBHO
3aJJaHHOU (PU3UYECKON MOJIEIBI0, TTO3BOJISIONINE IPUMEHSTh U3yUCHHbIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeiia Kypca, TaK U HWHTETPHPYsS 3HAHHUS U3
pasHbIX pa3fenoB. JIJisi KaYeCTBEHHBIX 33J1a4 TPUOPUTETOM SIBIISIOTCS 3a7aHus Ha
OoOBsICHEHNE TPOTEKaHHsI (PU3NYSCKUX SBICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HM, Tpedylomue BblOOpa (QU3UUecKO MOJenu i CUTyallud MPaKTHKO-
OpUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpedoBanusimu DPI'OC COO k marepualibHO-
TEXHUYECKOMY O0O0eCleueHUI0 y4eOHOro mporecca 0a3oBBIM YpPOBEHb Kypca
(bu3MKKM Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHusl JOJDKEH U3ydaThCsl B YCIOBHSIX
MPEIMETHOTO KaOWHEeTa (U3WKU WU B YCIOBHSIX WHTEIPUPOBAHHOTO KaOWHETa
MpEeAMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHere (U3UKU JOJDKHO OBITh
HeoOXoauMoe J1abopaTopHOoe OO0OpYJIOBaHHME JUISl BBIMOJHEHHS YKa3aHHBIX B
nporpamMme Mo (Pu3MKe YUSHUIECKUX MPAKTUIECKUX PaboT U JEMOHCTPAIIMOHHOE
000pyI0BaHHE.

JemoHCcTpanmonHoe oOopyaoBaHue (HOpMHUpYeTCs B COOTBETCTBHH C
OPUHIIMIIOM MUHUMAQIBHOW JOCTATOYHOCTH W OOECIIEYMBAET IMOCTAHOBKY
MEPEYNCIECHHBIX B TMporpaMMe IO (QU3MKE KIIOUYEBBIX JIEMOHCTPAIMA IS
WCCIIIOBAHUS  HW3YYaeMbIX SIBICHUH W  TPOILECCOB, OMIUPHUUYECKUX M
byHIaMEeHTaTbHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHECHHM.

JlabopaTtopHoe 00OpyaOBaHWE JUISI YYEHWYECKHX MPAKTUYECKUX padboT
dbopmupyeTcsl B BHAE TEMAaTHYCCKUX KOMILIEKTOB M 00OeclednBaeTcs B pacuére
OTHOTO KOMIUJIEKTa Ha JBYX oOydaromuxcsi. TeMarndecKue KOMIUICKTHI
nabopaTopHOTO 000pY/IOBaHUS JOJDKHBI OBITh ITOCTPOEHBI HAa KOMILIEKCHOM
MCTIOJIb30BAaHUM AHAJIOTOBBIX W IU(POBBIX MPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTEIHHBIX CUCTEM B BUJE ITU(DPOBBIX JTa00OPATOPHIA.

OCHOBHBIMH LETSIMU U3y4YEHUS (PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opmupoBaHue wHHTEpeca M CTPEMIICHHS OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJIBI, Pa3BUTHUE WX HWHTEIUICKTYaIbHBIX M TBOPYECKUX
CITOCOOHOCTEH;

e Pa3BHUTHEC MPEICTABICHUIA O HAYYHOM METO/JIE MO3HAHUSA B (HOPMUPOBAHUE
UCCIICIOBATEITLCKOTO OTHOIIICHUS K OKPY KAIOIITUM SIBJICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHUS KaK pe3yJbTara H3yYeHUs
OCHOB CTPOCHHUS MAaTepuu U QyHIAMEHTAILHBIX 3aKOHOB (VU3HKU;

e (dopmupoBaHnne yMmMeHUIl OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
(bU3NYECKUX 3HAHWH M HAyYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHE NpEJACTaBICHUN O PO (PU3UKHA JUIST PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TCXHUKHU ¥ TEXHOJIOTHH.

JlocTmkeHne 3TUX Ienell o0ecreuynBaeTcs perieHueM CIeIyIOmuX 3a71ad B

mpollecce U3y4eHus Kypca GU3NK1A Ha YPOBHE CpeAHEro o0Iiero oopa3oBanusi:



e TmpuoOpeTeHue CHUCTEMBI 3HAHUU 00 00mux bu3nIecKux
3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHUSIX, BKJTIOYAst MEXaHUKY,
MOJIEKYJISIpHYIO (U3HKY, JJIEKTPOJWHAMHKY, KBAaHTOBYIO (HU3UKYy U
AJIIEMEHTHI aCTPOPU3UKY;

e (QopMHupOBaHME YMEHUU MPUMEHATH TEOPETHUUECKHE 3HAHUS s
oObscHEeHUs (PU3NYECKUX SABJICHUM B TPUPOJIE U I [PUHITHUS
MPaKTUYECKUX PEIICHU B TOBCETHEBHOM KM3HU,

e OCBOCHHME CIOCOOOB pEIHICHHUS Ppa3lIMYHbIX 3a7ad C SIBHO 3aJIaHHOMN
¢busznyeckoil MOAENbIO, 3ajad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3/1aHue (PU3NYECKON MOJIENH, aIEKBaTHOM YCIOBHSM 3a]1auH;

e TMOHMMaHUE (UUYECKUX OCHOB U TMPHUHIIUIIOB JEHUCTBHUS TEXHUYECKHUX
YCTPOMUCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOILY IO
cpeny;

e OBJIaJICHUE METOJaMH CAMOCTOSITEIHLHOTO IJIAHUPOBAHUS W MPOBEIACHUS
(buU3MUEeCKUX HKCIEPUMEHTOB, aHajlu3a M HMHTEPHpETaluyd WHPOpMaINH,
onpeJieJIeHUsl JOCTOBEPHOCTH MOJIyYEHHOTO Pe3yJIbTarTa;

e CO3JAaHHE YCIOBUHU IS PAa3BUTHS YMEHUM MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOMN AEATEIbHOCTH.

Ha wu3ydenue ¢usuku (0a30BBId YpOBEHb) HAa YpPOBHE CpPEIHEr0 OOIIero
oOpazoBanusi orBoauTcs 136 yacoB: B 10 xiacce — 68 yacoB (2 yaca B HeZENIO0), B
11 knacce — 68 yacoB (2 yaca B HEJIENIIO).

[Ipennaraemspiii B mOporpamme Mo (u3MKe nepedyeHb JIadopaTOpHBIX U
MpaKTUYECKUX paboT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb [E€lIaeT BbIOOP
MpOBEACHUS JIADOPATOPHBIX pPa0OT M OMNBITOB C YYETOM WHIUBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIIUXCHI.



COILEPKAHUE OBYUEHUSA
10 KVIACC

Paznen 1. ®u3uka U MeTOAbI HAYYHOI'0 NO3HAHUA

®usnka — Hayka o mpupone. HayuHble MeTOApl MO3HAHUS OKPY KAIOLIETO
mupa. Ponb »kcnepuMeHTa W TEOpUM B MPOLECCE NO3HAHUS MPUPOJBL.
DKCHEepUMEHT B (PU3HKE.

MopenupoBanne (pu3nUeCKUX SBICHWH M TporieccoB. HaydHbie THUIOTE3HI.
dusnueckue 3aKOHbI U TEOPUHU. ['paHUIIBI TPUMEHUMOCTH (U3UIECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUS.

Pons u mecto ¢uzuku B GOpMHUPOBAHUHM COBPEMEHHOW Hay4YHOUW KapTHUHBI
MHPA, B IPAKTUYECKON AEATEIBHOCTH JTIOACH.

Jlemoncmpayuu

AHanoroBele U UHUPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIBIOTEPHbIE
JATYUKHU.

Pasznen 2. Mexanuka

Tema I. Kunemamuka

Mexanndeckoe nBrkeHHe. OTHOCHTEIBHOCTh MEXaHHMYECKOrO JIBHIKCHUS.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTb (CpelaHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) H
YCKOPEHHE MAaTEpPUAIbHOM TOYKH, MX MNPOEKIHUH HA OCHU CHUCTEMBI KOOPIWHAT.
Cito)keHHe nepeMeIIeHUN U CII0)KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE NpSAMOJIMHEHHOE ABMKeHHE. [ 'paduxu
3aBUCUMOCTH KOODJWHAT, CKOPOCTH, YCKOPEHWS, IyTH U [E€PEMEIICHUSA
MaTepuaIbHONW TOYKU OT BPEMEHHU.

CBoOogHOe mazieHue. Y CKOpeHUe CBOOOTHOTO IMaICHHUSI.

KpuBosHeiiHoe  nBWKEHUE. J[BH)KEHHME  MaTEpUAIBHOW  TOYKH IO
OKPY>HOCTHU C TMTOCTOSIHHOM 0 MOJYJII0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEHHAS
ckopoctb. [leproa u yactota ooparienus. L{eHTpocTpeMuTEeNbHOE YCKOPEHHE.

TexHUYeCcKHe YCTPOHUCTBA M MPAKTUUYECKOE MPUMEHEHHUE: CIUJIOMETP,
JIBH>KCHUE CHAPAJIOB, LIETTHBIE U pEMEHHBIC TIEPEIAUM.

Jlemoncmpayuu

Mogens cucTeMbl OTCUYETA, WIIIOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHK
JIBUKCHUSL.

[IpeobOpazoBaHue TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenue aBmkKeHHUsI Tena, OpPOIIEHHOTO TMOJA YIJIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.



N3mepeHue yckopeHus CBOOOHOTO TaIeHuUs.

HamnpasneHnue CKOpoCcTH NpH ABUKEHUH 1O OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, 1abopamopmsvie pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEJIbIO OINPEIEIICHUS MTHOBEHHOMU
CKOPOCTH.

HccnenoBaHne COOTHOUIEHUS MEXKIY MNYTSIMH, NPONIACHHBIMU TEJIOM 32
MOCJIEIOBATEIIbHBIE PaBHbIE MPOMEXKYTKHM BpPEMEHHM TMPU PaBHOYCKOPEHHOM
JBIKEHUHU C HAYAJIbHOM CKOPOCTHIO, pABHOW HYJIIO.

N3ydeHune 1BUKEHUS IIapUKa B BA3KOM KU JIKOCTH.

N3yuenue nBuxeHus Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipunuun  orHocutenbHOCTH  ['ammnes.  Ilepsbid  3akoH  HbroToHa.
NuepumanbHbie CHCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3axkoH HeroroHa
IUIS MaTepUaNbHOU TOUKH. TpeTuii 3akoH Hpr0TOHA 111 MaTepuanbHbBIX TOYEK.

3akoH BcemupHOro Ttarorenus. Cuna Tsxkectu. IlepBas kocMmuyeckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH 'yka. Bec Tena.

Tpenue. Buasl TpeHus (Mokosi, CKOJbxxeHus, kaueHus ). Cuna tpenus. Cyxoe
Tpenue. Culia TpeHUs CKOJIbKEHUS U cuia TpeHus nokos. KoadduuueHnt tpenusi.
Cuita conpOTHUBIECHHS TPU JBUXKEHUHM TENA B AKUJIKOCTH WIIH rase.

[TocTynaTenbHOE U BpalaTelbHOE ABUKEHNUE A0COITIOTHO TBEPIOTO TENA.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHus. l[lnewo cunbl. Ycnosus
pPaBHOBECHUS TBEPIOTO TENA.

TexHrnueckne yCTpOMCTBA M IPAKTHUYECKOEC IPUMEHEHHUE: NOAIUIIHUKY,
JBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHHE MacC B3aUMOJICUCTBYIOIIUX TE.

Bropoii 3akon HeroroHa.

N3mepenue cui.

CnoxeHue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(popMaIiiu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NMOABEME U MTAJICHUH.

CpaBHeHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHHUS.

VYcnoBust paBHOBecHs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii skcnepumenm, 1abopamopmsvie pabomoi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOMW MJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM o0pasiie, OT ux jaedopmaluu.

HccnenoBanue yclaoBUWM paBHOBECHS TBEPAOrO Tela, HUMEIOUIET0 OCh
BpAILICHUSL.

Tema 3. 3akonvl coxpaneHus 6 mexanuke

NMnynbc maTepuanbHOW TOUYKHM (TeNia), CUCTEMbl MaTEpUaJIbHBIX TOYEK.
NmMnynbe cuiabl M M3MEHEHHE HMMIYJIbCa Tela. 3aKOH COXPAHEHUs HMITYJbCa.
PeakTuBHOE IBUKEHHUE.

PaGoTa cuibl. MOIITHOCTE CHITHIL.

Kunerudeckass sHeprusi MarepuaibHOM TO4kd. Teopema 00 U3MEHEHUU
KUHETUYE€CKOM SHEPTHM.

[ToreHumanbHast DHEPrus. [ToTeHumanbHas SHEPrus yIpyro
nebopmupoBaHHOM  TpykuHbl.  [loTeHIManpHas SHeprus  Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

[loTeHIManpHbIE U HENOTCHLUHWAIbHBIE  CHJIBL CBsi3b  paboThI
HEMOTCHIUAJIBHBIX CHJI C M3MEHCHHMEM MEXAHWYECKOM HDHEPTrMHU CHUCTEMBI TEIl.
3aKOH COXpPAHEHUS MEXAHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHrnueckne yCTpoONCTBAa M NPAKTUYECKOE NMPUMEHEHUE: BOJOMET, KOIEp,
MPYXUHHBIA UCTOJET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPaHEHUSI UMITyJIbCA.

PeakTnBHOE OBUKCHHUE.

[lepexoa MOTEHIIMATBLHOM SHEPTUH B KHHETUYECKYIO0 U OOPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yueHne aOCOJMIOTHO HEYNPYroro yaapa C MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MaATHUKOB.

HccnenoBanue cBsizu pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW SHEPruu
Tella Ha IPUMeEpE PACTSIKEHUS] PE3UHOBOTO KIyTa.

Paznea 3. MoJsiekyasipHasi pu3uKa 1 TEPMOAMHAMMKA

Tema 1. Ocrnosbl MOEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUHU U HX OMBITHOE
obocHoBanue. bpoyHoBckoe nBuxkeHue. Juddysus. XapakTep IBIKCHHS W
B3aMMOJICVCTBUSA YaCTUI[ BemlecTBA. MOJEIN CTPOCHHUS Ta30B, XUIKOCTEH U
TBEPABIX TEJI U 0OBSICHEHHUE CBOIMCTB BELIECTBA HA OCHOBE 3TUX Mojeleid. Macca u
pasmepsl MosekyJi. KonnuectBo Bemecrna. [locrosunas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temmneparyp
Llenbcusi.



Mogens  ugeanbHoro ra3a. (OCHOBHOE€  YpaBHEHHME  MOJEKYJISIPHO-
KHHETUYECKONW TEOpUU HJIeaIbHOTO Ta3a. AOCOJIOTHas TeMmrepaTrypa Kak mepa
CpeAHEl KUHETHMYECKOW SHEpPruM TEIUIOBOrO JABMIKEHUsA wyactull rasza. [llkama
temneparyp KenbBuHa. ['a3oBbie 3akoHBI. YpaBHeHue MenaeneeBa—Knaneiipona.
3akoH JlanpToHa. M30mpoiecchl B HACATbHOM ra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe mpeacTaBiIeHUE H3OMPOIECCOB: M30TEPMa, H30XO0pa,
nu3o0apa.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE TNPUMEHEHHUE: TEPMOMETP,
O6apomerp.

Jlemoncmpayuu

OnbIThl, TOKA3bIBAIOIIUE JIUCKPETHOE CTPOCHHE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHHUYECKUX COCTMHEHUM.

OnpiThl 10 JUGPY3UU KUTKOCTEH U ra30B.

Mogenb OpOyHOBCKOTO JIBUKEHUS.

Mognens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYILIECTBOBaHUE MEXMOJIEKYJIIPHOTO
B3aMO/ICHICTBHS.

Mogenb, WILTIOCTpUPYIOLast IPUPOY JABJICHHS T'a3a HA CTEHKU COCyJa.

OnbIThl, WTIOCTPUPYIOIIUE YPABHEHUE COCTOSIHUSA MACAIBHOIO Tasa,
M30MPOIIECCHI.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomoi

OnpeneneHre Macchl BO3AyXa B KIIACCHOM KOMHATE€ HAa OCHOBE U3MEPEHUU
00bEMa KOMHATBHI, IaBJICHUS U TEMIIEpATyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]y MTapaMeTPaMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocrogvt mepmoouHamuku

TepMoauHamuyeckas cucreMa. BHYTpEHHSISI dHEPTUsT TEPMOJMHAMUYECKOU
CUCTEMBI U CcrocoObl €€ n3MeHeHus. KonndecTBo TermnoThl U pabota. BHyTpeHHss
SHEpPrus  OJAHOATOMHOIO  HJAEAIBHOrO  raza. Buael  Temonepenayu:
TEIUIONPOBOIHOCTb, KOHBEKIIMS, U3IIyUYEHHUE. Y I€lIbHAS TEIIOEMKOCTh BEILECTBA.
KosindecTBO TEIIOTHI P TEILIONEpeaaye.

[lonsitue o0 amuabarHOM miponecce. [lepBhIi 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHne mepBOro 3aKOHa TEPMOJMHAMUKHK K u3ompoiieccaM. ['paduyeckas
WHTEpIpeTaIus paboThl rasa.

Bropoii 3akon Tepmoaunamuku. HeoOpaTuMoCTh MPOIECcCOB B MPUPO/IC.

TennmoBble  MamuHbl.  [IpuHOMOBI ~ ACHCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeobpazoBaHusi >Hepruu B TEIUIOBBIX MamuHax. KosddumueHnt mnose3noro
nerictBus TemoBod MamwuHbL I{ukn KapHo m ero ko3d@uiiMeHT Imojae3HOTo
JEUCTBUS. DKOJOTHUUECKUE MPOOIEMBbI TEILIOAHEPTETUKHU.



TexHudyeckue yCTPONUCTBA U MPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb
BHYTPEHHETO CrOpaHus, OLITOBOM XOJOAMIHHUK, KOHIAUIIMOHED.

Jlemoncmpayuu

W3MmeneHnne BHYTpEHHEW JHEpruu Tejla NPU COBEPUICHUU PAOOTHI: BBUIET
npoOKu u3 OyTBUIKM MOJ JIEMCTBHEM CXATOTO BO3ayXa, HarpeBanue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHusl (BUICOIEMOHCTpAIIus).

H3menenne BHYTpEHHEHN dHEPTUM (TeMIIepaTyphl) Tella MpU Terjionepeaaye.

OnelT 1O aauabaTHOMY pACIIUPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mogenu napoBoif TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPaHUsI, PEAaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomoi

N3mepenne yaenbHON TeINIOEMKOCTH.

Tema 3. Acpecammusvie cocmoanusa eeuyecmea. Dazoevie nepexoont

[TapooOpazoBanue u xkonaeHcauus. Mcnapenue u kumnenue. AOGCONIOTHAA U
OTHOCHUTEJIbHAS BIIAKHOCTh BO3AyXxa. HacelieHHbId map. YaenpHas TEIIoTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPhbl KUTIEHUSI OT J1aBJICHHUS.

Teépnoe tenmo. Kpucrammmyeckue u amop@HbIie Tella. AHH30TPOMHS CBONCTB
kpuctaioB. JKunkue xkpuctamwisl. CoBpeMeHHbIE MaTepuanbl. [lnaBienue wu
KpUcTaiu3amus. Y genbHas TerioTa miasieHus. Cyonumarus.

VYpaBHeHue TemiaoBoro danaHca.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
TICUXPOMETP, KATOPUMETP, TEXHOJOTHHU TOJYUCHHUSI COBPEMEHHBIX MaTepuUalioB, B
TOM YHCJI€ HAHOMATEpUaIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MapOB.

Kunenue nmpu NoHMXEHHOM JaBJICHUU.

CriocoObl U3MepeHUsl BIAKHOCTH.

Habnronenve HarpeBaHus U IIaBISHUS KPUCTAIIMYECKOTO BEIEeCTRA.

JleMOHCTpanus KpucTajlioB.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomol

N3mepeHne OTHOCUTENbHOM BIAXKHOCTH BO31yXa.

Pa3znen 4. DaekTpoanHaMuKa
Tema 1. dnekmpocmamuka
OnekTpu3auus Ted. OJEKTpUYecKUi 3apan. J(Ba Buaa 3IEKTPUUYECKUX
3apsanoB. [IpOBOJHMKM, AMAIEKTPUKH M TOJYNPOBOJHUKH. 3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsia.
B3anmopeiicteue 3apsaaoB. 3akoH KynoHna. TodeuHbIi 3JIEKTPUYECKAN 3apsil.
OnekTpuyueckoe moJie. Hanpsk€HHOCTh  3ieKTpuyueckoro mnonsd. IIpuHuoun



CYNEPHO3UIIUMN BJIECKTPUYECKUX MoJied. JIMHUM Hanps>KEHHOCTH BJIEKTPUYECKOTO
MOJISL.

PaGota cunm  snekrtpocrarnueckoro  moiss. Ilotenmuan.  PasnocTh
noTeHuuanoB. [IpOBONHMKM W JHUAIIEKTPUKU B JJIEKTPOCTATUYECKOM  IOJIE.
JndiiekTpudeckas IpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaencaTop. DNeKTpOEMKOCTh MIOCKOTO0 KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuueckue YCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: BIEKTPOCKOIL,
AIEKTPOMETP, DJICKTPOCTATHUUECKas 3aluTa, 3a3eMJICHHE JJICKTPONpHOOpPOB,
KOHJICHCATOP, KOMUPOBAIBHBINA anmnapar, CTpyWHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO Y MPUHLIMII AEUCTBUS JJIEKTPOMETPA.

B3auMonencTBrue HadJIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TIOJIE 3aPSHKEHHBIX TEll.

[IpOBOHUKY B ANEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTUYECKas 3AINTA.

JIM3IIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIOU[aaH
MIJIACTUH, PACCTOSHUS MEXIY HUMU U IUDJICKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsHpKEHHOT0 KOHJIEHCATopa.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomoi

N3mepeHne anekTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoanuwtii 3nekmpuueckuit mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYLIECTBOBAHUS JJEKTPUYECKOTO TOKa.
Hcrounuku Toka. Cuna toka. [IocTOAHHBIN TOK.

Hanpspkenue. 3akon Oma 115t yyacTka 1ernH.

DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IEIIbHOE COMPOTUBICHUE BEIECTBA.
ITocnenoBarenbHOE, MapAJLIEIbHOE, CMEIIAHHOE COEUHEHUE TP OBOIHUKOB.

PaGota onekTpuueckoro Toka. 3akoH JDxoyns—Jlennma. MomHOCTb
AIEKTPUYECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTHUBJIEHHE WCTOYHUKA TOKA.
3akon OMa 17151 MOJTHOM (3aMKHYTOM) 3IeKTpudeckoi 1enu. KopoTkoe 3aMbIKaHHE.

DJIEKTpOHHAs  MPOBOJUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONIPOTHUBIICHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOAUMOCTb.

DJIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKHU. CoOcTBeHHas u MpUMeCcHas MPOBOJIUMOCTh
noynpoBoiHUKOB. CBoiicTBa p—N-nepexoaa. [loaynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B  pacTBOpax U  paciiaBax  dJIEKTPOJIUTOB.
DIIEKTPONIUTUYECKAS TUCCOLUALMNS. DIEKTPOIIN3.



DNeKTpuUecKuid TOK B Ta3zax. CaMOCTOATENbHBIA M HECAMOCTOSITEIIbHBIM
paspsan. Monnus. [1na3zma.

TexHudyeckue yCTpOWCTBA U NPAKTHUUECKOE MPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, pEOCTaT, HUCTOYHUKH TOKa, OJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOJYIIPOBOAHUKOBBINA U0/, TajibBaHUKA.

Jlemoncmpayuu

N3mepeHue cuiibl TOKa U HaMPSKEHUS.

3aBUCUMOCTh COINPOTUBICHUS] HWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI,
MJIOIIAJU MTONIEPEYHOr0 CEYEHUS U MaTepuaa.

CMeniaHHOe COeIMHEHUE TPOBOJHUKOB.

[IpssiMoe wu3MepeHue SIEKTpOABUKYyIeH cuibl. KopoTkoe 3ambikaHue
raJiIbBAaHUYECKOT0 AJIEMEHTA U OI[EHKa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHHS METAIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoil pa3psii 1 NPOBOJIUMOCTh BO3yXa.

OAHOCTOPOHHSS MPOBOJUMOCTD JTHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3ydeHune cMEaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepeHune 3MeKTpOJBIKYLIEH CHIIBI UCTOUYHHMKA TOKA U €r0 BHYTPEHHEro
COMPOTHUBIICHHUS.

Halmronenue anexTpoiausa.

Me:xnpeamMeTHble CBSI3U

Nzyuenue kypca ¢usnku 0a3oBoro ypoBHs B 10 kiacce OCyIIECTBIISIETCS C
YYETOM COAEPIKATENbHBIX MEXKIPEIMETHBIX CBA3€H C KypcaMH MaTE€MaTHKH,
OMOoJIOTUM, XUMUHU, Teorpadyu U TEXHOIOTHH.

Mesicnpeomemusie nouamus, CBSI3aHHBIE C U3YYEHUEM METOJIOB HAYUHOTO
MO3HAHUS: SIBJICHUE, HAy4HbIA (akT, TUNoTe3a, (u3udeckas BEIWYWHA, 3aKOH,
Teopusi, HaOJII0eHNE, SKCIIEPUMEHT, MOASITUPOBaHNE, MOJICIIb, U3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl ypaBHEHUM, JuHEWHass (QyHKIuS,
napabona, runepOosa, ux rpapuKu U CBONCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX TIPOCKIMU HAa OCU KOOPJUHAT, CIIO)KEHHE BEKTOPOB.

buonocusn: mexanndeckoe NBUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIBI TEIUIONEPEadu, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBICHUSI B )KHBOW MIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XUIKOCTEU M



ra3oB, JJICKTPUUECKHUE CBOMCTBA METAIJIOB, SJIEKTPOJIUTHUYECKAs JTUCCOIMALIUS,
rajibBaHuKa.

l'eoepaghus. BNaXKHOCTH BO3/1yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonoecus: mpeoOpa3oBaHWE NBMIKCHUN C HCIIOJb30BaHHEM MEXaHHU3MOB,
y4ET TpeHUsT B TEXHUKE, MOJIIUMHUKN, HUCHOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJibCa B TEXHUKE (pakeTra, BOJOMET W Jpyrue), IBUTaTellb BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBOW XOJOAMIBHUK, KOHAUITMOHEDP, TEXHOJIOTUH
MOJIYUYCHUsS] COBPEMEHHBIX MaTepuajgoB, B TOM 4YHCIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTHH, DBJIEKTPOCTATUUYECKasl 3alluTa, 3a3eMJICHUE JJIEKTPONpUOOpPOB,
KCEpOKC, CTpYUHBIHA IpUHTED, AIEKTpOHArpeBaTeIbHbIC puoOOpHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, raJbBaHUKA.

11 KVIACC

Pasznea 4. DiiekTpoaMHAMUKA

Tema 3. Macnummnoe none. In1eKmpomMazHUMHAA UHOYKYUA

IToctosiHHBIE ~ MarHuThl.  B3aumopaencTBHMEe  MOCTOSHHBIX  MarHUTOB.
MaruutHoe mnosne. Bexrop MarHUTHOM uWHAyKIuu. [IpuHnun cynepnosuuuu
MAarHUTHBIX MOJIeH. JIMHMM MarHUTHOM WHAyKUMH. KapTWHa JTUHUNA MarHUTHOW
WHIYKIWHU T0JISI TOCTOSTHHBIX MarHUTOB.

MarnutHoe 1moi€ TPOBOJHHMKA € TOKOM. KapTuHa JnHMHMI WHIYKIUU
MAarHUTHOTO MOJISI JUIMHHOTO MPSAMOTO HPOBOAHUKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHHUKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. BzanMmoneincTBue npoBOHUKOB €
TOKOM.

Cuita Amniepa, €€ MOyJIb U HAlPpaBJICHHUE.

Cuina Jlopeniia, e€ MoAyJib U HampaBlieHUE. [[BUKeHHE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM noJie. Pabora cunsl Jlopenua.

SBeHue JJIEKTpOMAarHUTHOW HHAYKOUU. [loTOK BEkTOpa MarHUTHOU
WHIYKIUWA. OJIEKTPOABMIKYILAS CWUJIa MHIYKOUUA. 3aKOH JJIEKTPOMAarHUTHOM
nHaykuuu dapanes.

BuxpeBoe »siieKTpuyeckoe TIoJie. DJIEKTPOJBHXKYILAS CUJa HHAYKIMU B
MPOBOJAHUKE, TBUKYILIEMCS TOCTYNATEIbHO B OJTHOPOJHOM MAarHUTHOM TOJIE.

IIpasuiio Jlenna.

NHAyKTUBHOCTh.  SIBJIeHHE CaMOMHAYKIMH. OJEKTPOABMIKYIIAs  CHJIA
CaMOUWHTYKIIHH.

DHeprusi MAarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpOMCTBA M TPAKTUYECKOE TMPUMEHEHHE: TOCTOSIHHbIC
MAarHUThl, JJEKTPOMArHUTHI, SJIEKTPOJBUTATENb, YCKOPUTEIU DSJIEMEHTAPHBIX
YacTHIl, MHAYKIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE PJIEKTPOHHOIO ITyYKa MarHUTHBIM IIOJIEM.

JIMHUY MHYKIIMU MarHUTHOTO ITOJIS.

B3auMoneincTBrue 1ByX MPOBOJHUKOB C TOKOM.

Cuita Amnepa.

JevicrBue cuiibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHNE HIEKTPOMArHuTHOW UHAYKLIUH.

IIpaBuno Jlenna.

3aBUCHMOCTbD JJIEKTPOJBIXKYILEH CHJIBI MHAYKLIUNA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO ITOTOKa.

SIBiieHre caMOUHAYKLIWH.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomoi

M3ydyenne MaroHuTHOIO IOJIsL KATYIIKHA C TOKOM.

HccnenoBanne NeCTBUSA TOCTOSSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JEKTPOMAarHUTHON MHYKIIUH.

Pazgesn S. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHble KOJ1€0AHUA

Konebarenvnass  cuctema. CBOOOIHBIE  MEXaHUYECKHUE  KOJeOaHUSI.
Napmonnueckue konebanus. [lepuon, vactora, ammautryga u ¢asza koneOaHUi.
[IpyxuHHBIM MasTHUK. MareMaTU4yeCKUN MAasATHUK. YPaBHEHUE TAPMOHUYECKUX
koniebanuit. [IpeBpailieHrie sHepruu Mpu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATbHOM KOJe0AaTeIbHOM KOHTYpe. AHAJIOTUS MEXIAYy MEXaHUYECKUMHU U
AIEKTPOMArHUTHbIMU KosieOaHusiMu. Popmyna TomcoHa. 3aKoH COXpaHEHUS
SHEPTHUH B UACAITBHOM KOJ€0aTEIbHOM KOHTYPE.

[IpencraBieHre o 3aTyXawlUX KojieOaHUsIX. BbIHYIEHHbIE MEXAHUYECKHUE
KoJnebanus. Pezonanc. BeiHYyKIeHHBIE AIEKTpOMArHUTHHIE KOJIeOaHusI.

[lepemennblii  TOK. CHHyCOMAANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
[IEPEMEHHOIO0 TOKa. AMIUIMTYAHOE W JCHCTBYIOIIEE 3HAYEHUE CHUIIbl TOKA U
HaIpsSHKEHUS.

Tpancdopmarop. [IpousBoacTBO, nepeaadya U MOTPEOICHUE DIEKTPUUECKON
SHEPTUH. DKOJOTMYECKUE PUCKU MPHU IMPOU3BOJCTBE 3JEKTpo3Hepruu. KynbTypa
MCIIOJIb30BaHMS AIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HHU.

TexHrnueckne yCTpOUCTBAa M NPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTeIbHOW CHUCTEMBI (MPYXUHHBIA WIH
MaTeMaTH4YeCKU MasiTHUK).



Habmronenue 3aTyxaromux KojaeOaHu.

HccnenoBanre CBOMCTB BBIHYKAECHHBIX KOJICOAHMIA.

Habntonenue pezoHauca.

CBOOOHBIE 2IIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcnumiorpaMMbl (3aBUCUMOCTH CUJIBI TOKA U HAIPSDKEHUS] OT BPEMEHH) st
AIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mpu mocneqoBaTebHOM COCIMHEHHH PE3UCTOpa, KaTYIIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Monens TUHUM 3JeKTpOoTepeauH.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomoi

HccnenoBanre 3aBUCMMOCTH TEPHOJIa MAIBIX KOJeOaHUI Ipy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue mMepeMEHHOTO TOKa B IIENM U3 TOCJEI0BATENIbHO
COEIMHEHHBIX KOHJICHCATOPA, KATYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIH bl

Mexannueckre BOJHBI, YcCIOBUsA pacnpoctpadeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi M JiuHa BoJHbL. [lomepeyHble W MPOJOIBHBIE BOJHBI.
WNurtepdepennus n qudpakius MEXaHHUIESCKUX BOJTH.

3Byk. CkopocTh 3ByKa. ' poMmKkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIEC BOJIHBL. Y CIIOBHUSI U3TYUYEHHs 3JEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenranust BektopoB E, B, V B snexkrpomarautHoi BonHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAKEHHE, MPEIOMIICHUE, MOJspU3anus, AUQppaKius,
unTepdeperuns. CKopocTb 3JEKTPOMAarHUTHBIX BOJIH.

[IIkana 37€eKTpOMAarHUTHBIX BOJIH. [[pMMeHeHHne 31EeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUKIIBI paANOCBA3U U TeleBUICHUS. Pannonokanus.

DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPYIKAIOIIEeH CPeIbl.

TexHudeckue yCTpOMCTBA MU NPAKTHUUECKOE MPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JAMArHOCTHKAa B TEXHUKE W MEIUIIMHE, pajaap,
paguonpuéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHKe U pacpOCTPAaHEHUE MOMEPEYHBIX U MPOJOJIbHBIX BOJIH.

Koneb6mtomneecs Teno Kak MCTOYHUK 3BYKa.

Habmronenve oTpaxkeHus U NpeaoMICHUS MEXaHUYECKUX BOJTH.

Hab6mronenue uarepdepeHium u qudpakiimy MEXaHUUIeCKUX BOJTH.

3BYKOBOI PE30HAHC.

HabGnronenre cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYIO0N U
4acTOTOM KoJieOaHuH.



HccnenoBaHue  CBOWCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpakeHHue,
MpeJIOMIICHHE, TTOJsIpr3aius, udpakius, uaTepdepeHus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsmonuHEWHOE pacnpoOCTPAHEHUE CBETA B
onHopoaHou cpene. JIyu cBera. TOUEUHBINM UCTOYHHUK CBETA.

OtpaxkeHue cBera. 3akoHbl OTpakeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
MIJIOCKOM 3€pKajie.

[Ipenomiienne cBeta. 3aKOHBI MPETOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeb
npenomienus. IlonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus ceeta. CnoxHBIN cocTaB 6enoro ceera. L[BerT.

CobOupatoniue u  pacceuBaroniue JuH3bL. ToHkas nauH3a. DOKycHOe
paccTosiHMEe M ONTHYEecKas cujia TOHKOM nuH3bL. llocTpoenne wuzoOpaxeHuil B
coOuparommx U pacceuBaromux JnH3ax. opMyna TOHKOW JTUH3BL. Y BEIUYEHUE,
TaBacMo€ JIUH30H.

[Ipenesnbl TPUMEHUMOCTH TEOMETPUYECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOMIOAEHUS MaKCUMyMOB W MHUHUMYMOB B HMHTep(epeHIIMOHHON
KapTHUHE OT ABYX CHH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakius cBera. JudpakuuoHHas pemeérka. YCIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  MAJ€HUM MOHOXPOMATMYECKOrO0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEHIETKY .

[Tonsipuzanus ceera.

TexHrnueckne yCTpOMCTBA M IPAKTHUYECKOEC NPUMEHEHHE: OYKH, JIyMa,
doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKMOHHAsA PEUIETKA, OJIAPOUL.

Jlemoncmpayuu

[IpsaMonMHENHOE pacnpoCTpaHEHHE, OTPAXKEHUE U MPEIOMIIEHUE CBETA.
OnTtuyeckue mpudopHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Mojenb CBETOBO/IA.

HccnenoBanue cBOMCTB M300payKeHUM B JIMH3AX.

Monenu MUKpPOCKOIIA, TEIECKOIa.

HaGmtonenne natepdepeHiium ceera.

Hab6mronenue nudpaxiuu cera.

Habnronenue nucriepcuu cBeTa.

[TonydeHue crekTpa ¢ HOMOUIBIO TPU3MBI.

[TonyueHue criekTpa ¢ TOMOIIbIO TU(PPAKIIUOHHON PEIIETKH.

Habnronenue nonspusaiuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi



M3MepeHue nokasaress MPeJIOMIICHUS CTEKIIA.
HccnenoBanre cBOWCTB H300pakeHUH B JIMH3aX.
HaOnronenue nucnepcun cBera.

Pa3nesn 6. OCHOBBI CIeNIMAJIBHONM TEOPUH OTHOCUTEJIbHOCTH

['paHuIlbl  TPUMEHHMMOCTHM  KJIACCUYECKOW  MexaHukd.  llocrymarsl
CHEIUATBHON TEOPUU OTHOCUTEIIBHOCTU: HWHBAPUAHTHOCTH MOJYJSI CKOPOCTH
CBETa B BaKyyMe, MPUHIUI OTHOCUTEIbHOCTH DWHIIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKpAILCHUE
JUTMHBI.

DHEprus U UMIYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsi3bp MacChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YAaCTULBI. DHEPTHUs
MOKOSI.

Pa3nen 7. KBanToBasi pusuka

Tema 1. Dnemenmol KGAHM OGO ONMUKU

®otonbl. Dopmyita [lmanka cBs3u 3HEpTrUN (HOTOHA C €r0 YACTOTOW. DHEPTHUS
U UMITyJibC (hOTOHA.

OtkpeiTue u uccienopanue gorodddexra. OnbiTel A. I'. CtoseroBa. 3aKOHBI
dboTorddexra. YpapHenue DiHmTerHa s Gorodddekra. «KpacHas rpanuiiay
dboTorddekra.

JaBnenue ceeta. OnbiTel 1. H. JleGenena.

XHUMUYECKOE JECUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: (POTOIIEMEHT,
dhoTomaTunK, coTHEeUHas OaTtapesi, CBeTOIUOI.

Jlemoncmpayuu

dotor(pdekT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHEro (oTodddexTa.

Cseroauon.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mogenb aroma Tomcona. OnbiTel Pesepdopna mo paccessHuio o -4acTuil.
Ilmanerapnas mopnens aroma. Iloctynarsl bopa. M3nyueHue u moriouieHue
(GOTOHOB MpHU MEpexoJe aroMa C OJHOTO YPOBHS SHEPrUM Ha JApyro. Bunubl
cnekTpoB. CIEKTp YpPOBHEN SHEPTUH aTOMa BOJIOPOAA.

BosnnoBbie cBolicTBa yactull. Bonusl ne bpoiss. KopnyckylisipHO-BOJIHOBOM
Iy alli3M.

CIIOHTaHHOE U BBIHYKJIEHHOE U3JIyUCHUE.

TexHu4eckue yCTpONCTBa W TPAKTHUECKOE NPUMEHEHUE: CIEKTPaJIbHBIM
aHanu3 (COEeKTPOCKOM), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu
Monens onbiTa Pezepdopaa.
Omnpenenenune JJIMHBI BOJIHBI J1a3epa.
Habntonenue nuHeuaTbiX CEKTPOB U3TYyUCHHUS.
Jlazep.
Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomoi
Habmronenre nuHeHyaToro crekTpa.
Tema 3. Amomnoe aopo
DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOCHUS siapa. OTKpbITHE
pamuoakTuBHOoCcTH.  OmbITel  Pesepdopma  1mo  ompeaeneHui0  cocTaBa
paguoakTuBHOrO wu3nyueHus. CBoicTBa anbda-, OeTa-, ramMMa-uU3IydeHUS.
Biusinue paliOaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeITHe TIpoTOHA W HeWTpoHa. Hyknonuas mopens siapa [elizenOepra—
NBanenko. 3apsan saapa. MaccoBoe uncno sapa. M30Tomnsl.
Anbda-pacnaa. OIJIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacman. ['amma-
M3JIy4YCHHUE. 3aKOH PAJIMOAKTUBHOIO pacnajia.
DHeprus cBsI3U HYKJIOHOB B sizipe. Saepusbie cuibl. Jledekt Maccsl apa.
S nepubie peakuuu. JleneHue u CUHTES saep.
SAnepubiit peaktop. TepmosiaepHbii cuHTe3. [IpoOiieMbl M NEPCHEKTUBBI
AIEPHOUN SHEPTETUKU. DKOJIOTUUECKHUE ACIEKTHI SIEPHON YIHEPTETUKH.
DneMmeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.
Metoabl HAOMIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
dyHnaMeHTalbHble B3auMoAeiicTBUsI. ENMHCTBO (hU3MUYECKOM KapTUHBI MUpA.
TexHrnueckne yCTpoucTBa U MPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, sanepHsiil peakTop, atToMHas Oomoa.
Jlemoncmpayuu
Cu€TurK MOHU3UPYIOIINX YACTHIL.
Yuenuueckuii skcnepumenm, nabopamopmsie pabomol
HccnenoBanue TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zneua 8. JiieMeHTBI aCTPOHOMMHU U aCTPOPU3UKH

Otanel pa3BuThs acTpoHOMuUU. [IpukitaqHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bun 3Bé3nnoro ueba. CosBesnusi, spkue 3BE3IBI, TUIAHETHl, UX BUIUMOE
IBUKEHUE.

ConHeuHas cucrema.

Conuue. ConHeyHas akTUBHOCTh. McTounuk sHeprun ConHUA W 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. Jlnarpamma «CHEKTpaJbHBIA KJacc —
CBETUMOCTb». 3BE3/Abl TJIABHOW MOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3]] IJIaBHOM IMOCIENOBATEIbHOCTU. BHyTpeHHEEe CTpOeHHE



3B€31. COBpEMEHHBIE MPEACTABIEHUS O MPOUCXOXKIECHUN U 3Boiounu CojHLa U
3BE31. DTambl )KU3HU 3BE3I.

Mneunslii [lyte — Hama lamaktuka. Ilonoxkenne n nBwxeHue CoaHua B
IN'anaktuke. Tunsl ranaktuk. Paguoramaktuku v kBazapsl. UEpHBIE ABIPHI B AApaX
TaJIaKTHK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa006ma. Paz0beranue rajakTuk.
Teopus bosbiioro B3peiBa. PenukToBoe nsnydeHue.

MacmrabHnas crpykrypa Becenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUMU.

Vyenuuecxkue nabnooenus

Habnronenuss HeBOOPYKEHHBIM TJ1a30M C MCHOJb30BAHHEM KOMIIBIOTEPHBIX
MPUJIOKEHUM IS OTpeIelICHUs MOJ0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aMUs CEeBEPHOTO MOIMYIIAPHS U IPKHAE 3BE3BI.

Hab6ntonenus B Teneckon Jlynsl, minaner, Maeunoro [lytu.

O0o0maroIee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMHHU B OSKOHOMHUYECKOM, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOU c(hepax NesTebHOCTH YeI0BeKa, pojib U MECTO (U3UKU
1 aCTPOHOMHUHU B COBPEMEHHON HAy4YHOUN KapTHHE MHUPA, POJib (PU3MUYECKON Teopuu
B (GOpMHUpPOBAHMUU TPEACTAaBICHUNA O (U3HUECKOM KapTUHE MHUpPA, MECTO
¢bu3nuecKkol KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYyUYHBIX
MPEACTABIIEHUM O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢pusuku 0a30Boro ypoBHs B 11 kjacce ocymniecTBIseTcs ¢
YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBS3€d C KypCcaMH MAaTeMaTHKH,
OMOJIOTUM, XUMUHU, Teorpadru U TEXHOIOTHH.

Mesxcnpeomemuvie nouamusi, CBA3aHHBIE C MU3YYEHUEM METOJIOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, HAy4HbId (akT, TUNoTe3a, (usnyeckas BeIUYMHA, 3aKOH,
Teopus, HaOJII0ICHHE, SKCIIEPUMEHT, MOICIIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pEUIEHUE CHUCTEMBl yPaBHEHHUH, TPUTOHOMETPUYECKHE
(GYHKIUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJECTBO, BEKTOPBl M HMX IMPOEKUHWH HA OCU KOOPJMUHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIMM, TPU3HAKK TOAOOUS TPEYTrOJIbHUKOB,
onpeieNIeHUE MIIOMIAAN IIOCKUX GUryp u oobéma Tell.

buonoeusa: »snekrpuyeckue SABICHHUS B JKUBOW NPHUPOJE, KoJieOaTelbHbIE
JBIKEHUS B KUBOW MPUPOJIC, ONTUUECKUE SIBIICHUSI B KUBOUM MPUPOJE, NECUCTBUE
paaualyu Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJ, KPUCTANINYECKasl CTPYKTYpa TBEPIABIX
TeJd, MEXaHU3Mbl OO0pa3OBaHUS KPUCTAUIMYECKONW pEMIETKU, CHEKTPaIbHbIN
aHaus.



leoepagpus:  marHuTHBIE TOJIIOCA 3€MIIM, 3aJie)Kd MAarHUTHBIX Py,
dhoToCchEMKA 3eMHOMU MOBEPXHOCTH, ITPEACKAa3aHUE 3EMIICTPSICEHHIA.

Texnonocus: JWHAM DIEKTPONEPENAY, TEHEPATOpP MNEPEMEHHOTO TOKAa,
AJIEKTPOJABUTATENIb, WHAYKIIMOHHAA II€Yb, paaap, PaJAUONPUEMHHUK, TEICBU30D,
anTeHHa, tenedon, CBY-meuyb, MpOEKIIMOHHBIA anmapaT, BOJOKOHHAs ONTHKA,
CoJIHeuHas Oarapes.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yueOHOro mpeaMera «®Pu3uMKa» Ha YPOBHE CPEIHETO OOIIEero
oOpa3oBaHus (0a30BBI yPOBEHb) MOIKHO OOECHIEUUTh OCTHKEHUE CIIEAYIOIMIMX
JUYHOCTHBIX, METANPEIMETHBIX U MTPEAMETHBIX 00pa30BaTCIIbHBIX PE3YyJIbTAaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yNbTAThl OCBOCHUS yueOHOTO mpeameTa « Du3nKay JOJIKHBI
OTpakaTb TOTOBHOCTh U CHOCOOHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCS
chOpPMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JUYHOCTH, CHCTEMOM IIE€HHOCTHBIX
OpPHUEHTAlLIMM, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPACIIUPEHHUE >KU3HEHHOTO
ONBITAa U OMBITA AEATEIBHOCTH B IMPOLECCE PEANTU3AlMM OCHOBHBIX HANPABICHUM
BOCIIMTATEJIbHOMN AEATEIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIUU 00YHAIOLIErOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATAE  TPAJAUIMOHHBIX  OOIIEYEIIOBEUECKUX  T'YMAHHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAKIAHCKOIO
oO11iecTBa, yuacTBOBaTh B CaMOYIIpaBiIeHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBHUHU C
X QYHKIHUSAMU U Ha3HAYCHUECM;

TOTOBHOCTbh K TYMaHUTApPHOW W BOJIOHTEPCKOM JIESATEIIBHOCTH;

2) IATPUOTHYECKOTO BOCTIMTAHMA:

chOpMUPOBAHHOCTh POCCHICKOU TPaXIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTUKEHUIM
POCCUICKHUX YUEHBIX B 001aCTU (PU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEIACHUS,

CIOCOOHOCTh OILIEHMBAaTh CUTYallUI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACh HAa MOPAJIBLHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTUA YYEHOTO;

OCO3HaHUE JIUYHOTO BKJIa/la B IOCTPOECHHUE YCTOMUYMBOTO Oy IyLIETO;

4) 3cTeTHYeCKOT0 BOCTTHTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIKOYasi 3CTETUKY HAYYHOT'O TBOPYECTBA,
npucyiiero Gu3n4eckoil Hayke;



5) Tpy/10BOT0 BOCIIATAHUSI:

WHTEpPEC K pa3luyHbIM cdepam NpodecCHOHATBHON NeATeNbHOCTH, B TOM
YHCIIC CBA3aHHBIM ¢ (U3UKOW U TEXHUKOHN, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb M CITOCOOHOCTh K 00pa30BaHHIO U caM000Opa30BaHUIO B 00JaCTH
(bU3MKH HA POTSHKCHUH BCEH KU3HMU;

6) PK0JOrHYecKOro BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh IKOJOTHUUECKON KYyJIbTYphl, OCO3HaHHE TJIO0ATHLHOTO
XapakTepa IKOJOTHUUECKUX podeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE JIEUCTBUM B OKPYKAIOIIEN CPENE HA OCHOBE
3HAHUS 1eJed YCTOMUYMBOTO Pa3BUTHS YEIOBEUECTBA;

paciiipeHue OmbITa JeATETbHOCTH JKOJOTHYCCKOW HAIMpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 0 (DU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS (PU3HUCCKON HAYKU;

OCO3HaHWE IICHHOCTH HAyYHOW MAEATEIbHOCTH, TOTOBHOCTH B IIpOIleCcCe
u3ydeHus  (GU3UKA  OCYHIECTBISATH  IPOCKTHYH WM HMCCIIEIOBATEIBCKYIO
JCSITSIIBHOCTh UHANBUIYAJIBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE Y4eOHbIe AeiiCTBUA
Bba3oBble 1ornyeckue el cTBus:
CaMOCTOSITENIBHO  (pOpMYyJIMpOBaTH M aKTyaJW3UpoOBaThb  Mpoldiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpEAeNaTh LEIN JeATeNbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH W MPOTHBOPEYMS B  pacCMaTPUBAEMBbIX
(U3NYECKUX SBJICHUAX;
pa3zpabarbiBaTh IUIAaH PELICHUS NPOOJIEMBbl C YUYETOM aHaIu3a HMEIOIIHMXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTBH KOPPEKTUBHI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3yJIbTATOB
LEJIIM, OLICHUBATh PUCKH MOCIIEICTBUH 1€ITEIbHOCTH;
KOOPAMHUPOBATb U  BBINOJHATH paboTy B  YCIOBUSAX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPeaTHBHOE MBIIUICHHUE MPU PEIICHUU KU3HEHHBIX TTPOOIIEM.
Bba3oBble ncciienoBare/ibcKue AeiCTBUA:
BJIa/IeTh HAyYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU MOHATUSIMH M METOJaMHU
(bu3nyecKol HayKu;



BJIAJICTh HaBBIKAMU y4EOHO-HCCIIEIOBATEILCKONW U TPOEKTHOU JIEATEIIbHOCTH
B oOnactu (hpU3MKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY TOUCKY
METOZOB peIIeHUs 3a7ad (U3UYECKOTO COJEPIKAHUS, MPUMEHEHHUIO Pa3IMYHbBIX
METOJO0B MO3HAHUS,

BIAJCTh BUJAMH JIEATEIBHOCTH MO TMOJYYEHUID HOBOTO 3HAHUS, €ro
WHTEPIIPETAIlUU, MPEOoOpPa30BAHUI0 W TPUMEHEHUI0O B PA3JIMYHBIX YUeOHBIX
CUTYaIlMsX, B TOM YHCJIC IPU CO3IaHUHU YUEOHBIX TPOCKTOB B 001aCTH (DU3HKH;

BBISIBIIATh TMPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaJlU3upoBaTh 3ajauvy,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOIUTh apryMEHThI s J0Ka3aTelbCTBa
CBOMX YTBEPKIICHUI, 3a]1aBaTh MapaMeTPhl U KPUTEPUH PEILICHHUS;

aHAJIM3UPOBATh TIOJIYUYEHHBIE B XOJI€ pEIICHUS 3a7ayd  pe3yJbTarhl,
KPUTUYECKHU OIICHUBATh MX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3alauyd B 0Opa3oBaTEIbHOU
JEeSITEIbHOCTH, B TOM YHUCIIE NP U3y4eHUU (PU3UKU;

JlaBaTh OIIEHKY HOBBIM CHUTYAaIlUsM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCHTh 3HaHUSA 10 (u3MKe B TPAKTHYECKYIO 0OIaCTh
KHU3HECATEIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIJIBUTATh HOBBIC HCH, MTPEIaraTh OPUTHHAIBHBIC TTOIXOIbI M PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, JOMYCKAIONUE ATbTEPHATUBHBIC PEIICHHS.

PabGora ¢ uHpopmanmeii:

BJIQ/ICTh HaBBIKAMH TMONTy4YeHUsT WHGOpMAIK (PU3NYECKOTO COACpPKAHUSI 3
HUCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IIOWCK, aHaJu3,
CHUCTEeMaTH3allMI0 U HMHTEPHpETAi0 MHPOPMALMK PA3TUYHBIX BUIOB U (HOpM
MPEICTaBICHUS;

OIICHUBAThH IOCTOBEPHOCTH MH(POPMAIINH;

UCIIOJIb30BaTh  CPEICTBA HH(DPOPMAIMOHHBIX W  KOMMYHUKAIIMOHHBIX
TEXHOJIOTHHA B PEIICHUU KOTHUTHBHBIX, KOMMYHHKATHBHBIX U OpPTaHH3AI[MOHHBIX
3ajauy ¢ coOyrofeHueM TpeOOBaHUM DJProOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, pPECypcoCcOepeKeHusl, TMPAaBOBBIX W  JTUYECKUX HOPM, HOPM
HH(POPMAITMOHHOMN 0€30MacCHOCTH;

co37aBaTh TEKCThl (DU3UYECKOTO COJIEpkKaHUS B PA3IUYHBIX (Qopmarax ¢
y4ETOM Ha3HadyeHUs1 HH(OPMAIIUU U 1IEJICBOW ayAUTOPUH, BRIOUpas ONTUMATLHYIO
dbopmy IpeIcTaBICHUS U BU3yaIM3alluH.

KoMMyHUKaTHBHBbIE yHUBEpPCAJbHbIE YUeOHbIE el CTBUS:
OCYIIECTBIIATH OOIIEHNE HAa YpOoKax (PU3UKH U BO BHEYPOUHOU JEATEIbHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(IMKTHBIX CHUTyalludi ©  CcMsrdarh
KOH(JIMKTHI,



Pa3BEPHYTO W JIOTUYHO M3JIaraThb CBOK) TOYKY 3PEHUS C HCIIOJIb30BaHUEM
S3bIKOBBIX CPEJCTB;

IMOHUMATh M MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW W UHIAWBUIYAJIbHOU
paboThI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX JEHCTBHI ¢ yu€TOM OO0IIuX
VHTEPECOB U BO3MOKHOCTEN KaXKI0TO YJIEHA KOJJIEKTUBA,

MPUHUMATh [E€JIM  COBMECTHOW  JAEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPAMHHUPOBATHh JEUCTBHUSA II0 €€ JIOCTHUKEHHUIO: COCTABJIATH IUJIaH JCHCTBHUM,
pacnpeneNsaTh poiau ¢ y4€TOM MHEHUW YYaCTHUKOB, OOCYXXIaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHUBATh Kaye€CTBO CBOETO BKJIAJa M KaXIJOr0 YYACTHMKA KOMAaHIbl B
oO1IMi pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

IpeajiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HJEU C IMO3ULUU HOBU3HBI,
OPUTMHAIBHOCTH, ITPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B PA3IUYHBIX
CUTYAaLUX, IPOSIBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATHUBHBIM.

PeryasiTuBHbIE YHUBeEpPCcaJbHbIE yUeOHbIE Aei CTBUS
Camoopranu3zanus:

CaMOCTOSITEILHO OCYIIECTBIISATh MO3HABATEIBHYIO JEATEIIbHOCTh B 00JacTU
GU3MKM W acCTPOHOMHH, BBISBISITH MPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH
COOCTBEHHBIC 3aJ1a4H;

CaMOCTOSITEILHO COCTAaBIISITh IJIaH PEIICHUS PACYETHBIX W KaYECTBEHHBIX
3a]1a4, MJ1aH BBIMOJHEHUS PAKTUYECKO paboThl ¢ yUETOM HMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM;

pacumMpsATh paMKH Yy4€OHOTO NMPEIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JieNiaTh  OCO3HAHHBIA BBIOOP, apryMEHTHpPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 3a PEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO HPYIULIHMU B 00JIACTH
(bU3HKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIbHBINA HHTEJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyallUsM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTbD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISM;

BJIAJCTh HABBIKAMHU  IIO03HABATEIIPHOW  pedIeKCMu  Kak  OCO3HaHUs
COBEpIIAEMBIX JIEMCTBUUA M MBICIUTEIBHBIX MPOIECCOB, HUX pPE3yIbTaTOB U
OCHOBaHU;

UCIOJIb30BaTh MPUEMBI pedIeKCUr NI OLIEHKU CHUTYalllH, BEIOOpa BEPHOTO
pelieHus;



yMETh OIICHMBAaTh PUCKH M CBOCBPEMEHHO IPUHUMATh PEIICHHS 10 UX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBl JAPYTHX T[PU aHAU3€ pe3yIbTaToB
JeSITEIIbHOCTH;

NPUHUMATH ceOs, MOHUMAasi CBOM HEAOCTATKH M IOCTOUHCTBA,

IPUHUMATh MOTHBBI M apryMEHTHl JPYTHX TIPH aHaIM3e pPe3yIbTaToB
JeSITeTbHOCTH;

NPU3HABaTh CBOE MIPABO M MPABO APYTHX HA OIINOKH.

B mpoiiecce MOCTHXKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPAMMBbI
no ¢u3MKe I YpPOBHS CpEIHEro ooOmero oOpa3zoBaHus y OOyYaromuxcs
COBEPIIICHCTBYETCS AMOIMOHATBHBIN HUHTEIJIEKT, MpeANoJIararomnii
c(hOpMHUPOBAaHHOCTD:

CaMOCO3HaHMsI, BKIIFOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE SMOLIMOHATIBHOE
COCTOSTHUE, BUJICTh HAINPaBICHUS Pa3BUTHS COOCTBEHHOW dMOIIMOHATLHOU cephl,
OBITh YBEPEHHBIM B Ce0E€;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOIIETO CAMOKOHTPOJb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJalTHPOBAThCI K
AMOITMOHAIBHBIM U3MEHEHHUSM U TIPOSIBISTH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMU, BKIIOYAIOUIEH CTPEMJICHUE K JOCTUKECHUIO LIEIU U
yCrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh WMCXOMSl W3 CBOUX
BO3MOXKHOCTEH;

OIMIATHUH, BKITIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSIHUE
JIPYTUX, YYWATBIBAaTH €ro TIPU OCYIIECTBICHHHM OOIIEHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COIICPCKHUBAHUIO;

COIMAJIPHBIX HABBIKOB, BKIIIOUAIOIIMX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHHUSI
C IPYTUMU JIOJIbMH, 3200 TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOHMOIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kJjacce mpeamMeTHbIe pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Y O0yHAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha MHpHUMEpax pojb U MeCTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KApTUHBI MHUpPAa, B PA3BUTUHU COBPEMEHHON TEXHHKH H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEILHOCTH JIFOJIEH;

YUYHUTHIBATh TPAHUIBl TNPUMEHEHHUS W3YYEHHBIX (PU3NYECKUX MOJICICH:
MarepuaabHas TOYKa, HHEpIMaIbHas cUcTeMa OTcuYETa, abCOTI0THO TBEPIOE TEIO,
WJCaTbHBIN ra3, MOJIEId CTPOEHUS Ta30B, KUIAKOCTEH U TBEPABIX TEJ, TOUYCUHBIN
AIEKTPUYECKUM 3apsi]] IPU pPeIIeHUN HU3NIECKUX 3a7a4;

pacro3HaBaTh (PpU3NUECKUE SBJICHUS (IIPOIECChI) U OOBSACHITh UX HAa OCHOBE
3aKOHOB MEXAaHWKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS BELIECTBA U



AIEKTPOJAMHAMUKH:  PAaBHOMEPHOE W  PaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBUKEHHUE, CBOOOJIHOE TaJeHUuE Tell, JABWIKEHHE IO OKPYXHOCTH, HHEpIIUf,
B3aumozeiicTeue Tei, nuddysusi, OpOyHOBCKOE IBUKEHHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHNE 00bEMa Te MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIOBOE
paBHOBECcHUE, MCIApeHue, KOHJCHcAllus, IUIaBJICHHE, KPUCTAIIU3alMs, KUIICHUE,
BJIQKHOCTh BO3/yXa, MOBBIIICHHUE JABICHUS ra3a Ipu ero HarpeBaHUM B 3aKPHITOM
cocyle, CBSI3b MEXAYy MapaMeTpaMH COCTOSHMS Tra3a B H30Mpoleccax,
AIEKTPU3AIHUS TeJ, B3aUMOICHCTBHIE 3aps0B;

OMHCHIBATh MEXAHHUECKOE JBIKCHHE, UCHOJIb3YsS (PU3HUYECKHUE BEITUYUHBI:
KOOpJIMHATa, IYyTh, MEpEMEIleHHe, CKOPOCTb, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KMHETUYeCKas dHepTusi, MOTEHI[MaIbHas dHEPrusi, MeXaHUuecKas
paboTa, MeXaHHMUYeCKas MOIIHOCTb, MpPHU ONHUCAHUM NPABUIBHO TPAKTOBATh
(GU3HYECKU CMBICI HCMOJIb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS WU EIAUHUIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOLIME JAHHYIO (PU3UUYECKYIO0 BEJIMYHMHY C JAPYTUMU
BEJIMYMHAMU;

ONMCHIBATh W3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TE€N W TEIUIOBBIC SIBIICHUSA,
UCIIONB3YsS (M3MYECKHEe BENWYWHBL [IaBICHHWE Ta3a, TeMIeparypa, CpemHss
KMHETUYECKasi SHEPTHsI XaOTUYECKOrO IBMKEHUS MOJIEKYJ, CpEAHEKBaIpaTHUHAs
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSS HSHEPTHs, padoTa rasa,
KO3(PPUIIMEHT TMOJE3HOr0 JAEUCTBUS TEIJIOBOIO JIBUTaTelisl; MpU OMUCAaHUU
MpaBUJIbHO TPAKTOBaTh (U3UYECKUM CMBICI HCHOJB3YEMbIX BEJIHMYUH, HUX
0003HauUeHHSI W E€OUHHUIIBL, HAXOAUTh (OPMYJbL, CBS3bIBAIOLIME JAaHHYIO
(GU3NYECKYI0 BEIMYHUHY C IPYTUMH BEIMYHNHAM;

OTMCHIBATh N3YUYEHHBIE DJIEKTPUUECKHIE CBOMCTBA BEI[ECTBA M DIIEKTPUUECKUE
sBJIeHUs (TIPOLIECCHI), UCIONB3Y (DU3NUECKHE BEIMUYMUHBL: DIICKTPUUECKHUHN 3aps,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTH MOJIs, MOTEHIMAN, PA3HOCTh MOTEHIIHAJIOB;
MpU  OINKCAHUMU TPABUIBHO TPAKTOBATh (PUBHYECKUNA CMBICT HCIOIb3YEMBIX
BEJIMYUH, UX OOO3HAUYEHUS U CIUHUIILI;, yKa3blBaTb (POPMYIIBI, CBS3BIBAIOIINE
JTaHHYI0 (PU3NYECKYIO BEIMUYMHY C APYTUMHU BEIIMUUHAMU;

aHAJIM3UPOBATh (PU3MUECKUE MPOIECCH M SIBIICHUSI, UCIOJIB3Ysl (PU3ndeckue
3aKOHBI U MPUHLHUIBL 3aKOH BceMupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUs MEXaHUYECKOW »SHEpPruu, 3aKOH COXPAaHEHHUS HMITYJIbCa,
NPUHIHUIT CYNEPIO3UIMU CUJI, MPUHIIUI PaBHONPABUS HHEPLUHUAIBHBIX CHUCTEM
0TCuY€Ta, MOJEKYJISIPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW SHEPTHHU TEIJIOBOTO JIBIXKCHHS MOJIEKYJ C
aOCOIOTHOM TeMrepaTypou, MEepBbId 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsijaa, 3akoH Kynona, mpu 53TOM pas3nuyaTh CIOBECHYIO
(GbOopMYJIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHHE W YCIIOBUs (TPaHULIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSACHITH OCHOBHBIC TMPUHIMIBLI JCHUCTBUS MAalluH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inudaTh YCIOBHsS MX 0€30MacHOTO HMCIOJIb30BAHUS B
MOBCETHEBHOM JKU3HU;

BBITIOJIHSTh JKCIEPUMEHTBHI 10 HUCCIENOBAHUIO (U3UYECKUX SBICHUN H
MPOIIECCOB C HCIIOIb30BAaHUEM IMPSAMBIX W KOCBEHHBIX HU3MEPEHUM, MPU HTOM
dbopMynupoBath MpoOJaeMy/3agady ¢ THUIIOTE3Y Yy4YeOHOTO JSKCIEPUMEHTA,
coOuparh YCTaHOBKY W3 TMPEUIOKCHHOTO OOOpYI0BaHUS, MPOBOJIUTH OIBIT U
(bopMyJIHPOBATh BHIBOJIBL

OCYIIECTBIATh MPSAMbIE U KOCBEHHbIC M3MEpEHUsT (HU3NUECKUX BEJIUYHH, MPU
ATOM BBIOMPATH ONTHUMAIBHBIA CHOCOO WM3MEPEHUS M HCIO0JIb30BaTh HW3BECTHBIC
METO/IbI OIIEHKHU MOTPEITHOCTEH U3MEPEHU;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3UUYECKUMH  BEJIHUYMHAMHU  C
UCIIOJIb30BAaHUEM MPSIMBIX HM3MEPEHHM, MPU ATOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKcupoBaTh pe3yJbTAaThl MOJIYUYEHHOW 3aBHCUMOCTH (PU3UUYECKUX BEJIUYHUH B
BU/JIE TaOIUI U TPaPUKOB, JIeJaTh BBIBOJIbI IO pe3yJibTaTaM UCCIEIOBAHUS;

coOro1aTh MpaBuiia O€30MacHOro0 TpyAa MPU MPOBEACHUHM HCCIEIOBAHUI B
paMKax y4yeOHOTO »JKCIEPUMEHTa, Y4YeOHO-HCCIENOBATENbCKOM W MPOEKTHOU
JESATEIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M J1a0OPATOPHOTO
000pyI0BaHMS;

pemiath pacy€THblE 3a/laud C SIBHO 3aJaHHOW (U3MYECKOM MOJIETbIO,
UCIOJIb3Ys (PU3HUECKHE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHalli3a yCJIOBUS 3a7a4u
BbIOMpATh (PU3UYECKYIO0 MOJEINb, BBIACIATh (PU3UUECKUE BEIUUYMHBI U (HOPMYIIbI,
HEOOXOUMBbIE NIl €€ pellIeHMs, MPOBOAUTh PACU€Thl U OLEHUBATH PEATbHOCTh
MOJIYYE€HHOT'0 3HaYeHUs (PU3NYECKOI BETUYNHBI,

pelarb KaueCTBEHHbBIE 33]]a4u: BBICTPAUBATD JIOTHYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXIECHUU C OMOpOM Ha HM3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nUecKue sIBICHUS,

UCIOJIb30BaTh ~ NPW  PEIIEHHH  y4eOHbIX  3ajad COBPEMEHHBIE
WH()OPMALIMOHHBIC TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINH
U TIpeACTaBICHUs Y4eOHOU M Hay4YHO-TIOMYJISIpHOW MHGOpPMAIUU, MOJYYSHHOU U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKHU aHATM3UPOBATH MOJIy4yaeMyr0 HHGOPMAIUIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyO0ekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOLIECCOB OKPYKAIOIIEr0 MHpaA, B pPa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJTb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUisi obecrieueHus: 0€30MacHOCTH MpH OOpalleHuu ¢ MprUObopaMu U TEXHUYECKUMHU
YCTpPOMCTBAMU, NIJii COXPAHEHUsS 3I0POBb U COOJIIOJEHUS HOPM SKOJOTHYECKOTO
TOBEJCHUS B OKPYKAIOIIEN CPENE;



paboTarh B TPYIIE C BBIMNOJHCHUEM PAa3IUYHBIX COLUAIBHBIX POJICH,
IJIAaHUPOBATh palbOTy TPYIIbBI, pPAMOHAIBHO pacHpenensiaTh OOS3aHHOCTU W
IJIAHUPOBATh JIESATEIHHOCTh B HECTAHIAPTHBIX CUTYallUSIX, aJICKBATHO OIEHUBATH
BKJIQJl KQXJ0TO U3 YYaCTHUKOB TPYIIIILI B PEIICHUE pacCMaTpuBacMoil IpoOIeMBbl.

K koniy oOyuenuss B 11 kijacce mnpeaMeTHble pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMHUPOBAHHOCTH Y O0yHAIOIIUXCS YMEHUIA:

JEMOHCTPUPOBATh HA TpHUMEpax pojb U MecTo (pu3uku B (HOpPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHU COBPEMEHHOW TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKOU NEATEIBHOCTH JIOJIEH, IEIOCTHOCTh U €IUHCTBO
(bu3HYecKol KapTUHBI MUDPA,

YUYUTBIBaTh TpaHULBl TMPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIeTeH:
TOYECUHBINA AIEKTPUUYECKUI 3apsif, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, siACpHAs
MOJIEJIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO siipa MPHU PElIeHUH (PU3NYECKUX
3ajay;

pacno3HaBaTh (pU3NUECKUE SABICHUS (MPOLECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKUA U KBAaHTOBOM (DPM3UKHU: 3JIEKTPpUUECKasi MPOBOJIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MATHUTHOE JAEHCTBUSI TOKAa, B3aUMOJICHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKUUSA, JACMCTBUE MArHUTHOrO IIOJS Ha
MPOBOJHUK C TOKOM W JBWKYIIUWCSA 3apsll, JIEKTPOMAaTrHUTHBIC KOJIeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pAacHpOCTpaHEHHE CBETa, OTpa)KeHUe, MPETOMIICHHE,
uHTepdepeHuns, auPpakuus U TMOJApU3ALMs  CBETa, JUCIEpPCUs CBeTa,
dbortosnexktpuaeckuit 3Ppdext (hotordpdexT), cBeToBOE AaBlIeHNE, BOSHUKHOBEHHUE
JUHEWYaTOTO CIIEKTpa aroMa BOJOPOJla, €CTECTBEHHass W HMCKYCCTBEHHAas
PaaNOaKTUBHOCTD;

ONUCHIBaTh HM3YYEHHBIE CBOICTBA BEIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKUE,  DIIEKTPUYECKYIH)  MPOBOAMMOCTb  pa3lIMYHBIX  Cpel) H
AIICKTPOMArHUTHBIE sIBIEHUS (TPOIECChI), HUCIONB3Yys (U3NUECKHE BETUYUHBI:
AIEKTPUYECKHUM 3apsiji, CUia TOKa, AJEKTPUUYECKOE HAINPSHKEHUE, DJIEKTPUUECKOe
COMPOTHUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYIAs cuiia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO Tmojsi, cuna Awmmepa, cuina JlopeHnla, WHIYKTHBHOCTH
KAaTYIIKH, SHEPTrusi JIEKTPUYECKOr0O M MArHUTHOTO IMOJIEeH, MepuojJ M YacroTa
KojiebaHUM B KOJeOaTeNbHOM KOHTYpe, 3apsll M CcWia TOKa B Ipollecce
FapMOHMYECKUX DSJEKTPOMAarHUTHBIX KoJieOaHUM, (QOKYyCHOE paccTOsSHUE U
OTNTHYECKas CUJia JIMH3bI, NMPU ONMUCAHUU TMPABUILHO TPAKTOBATh (HU3UUECKUI
CMBICJI UCIOJIb3YyEMbIX BEIWYWH, HMX OOO3HAYEHUS U E€IUHUIIBI, YKa3bIBaTh
dbopmyJibl, CBA3BIBAIOIIME JaHHYIO (PU3MUECKYI0 BEJIMYMHY C JAPYTUMU
BEJIMYUHAMU;

OMHUCHIBATh HW3YYEHHbIC KBAHTOBBIC SIBICHUS U IIPOIIECCHI, HCIOJIb3YS
du3nUecKre BEIMYHMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JIJIMHA BOJHBI U



4acToTa CBETa, YHEPTHS U UMITYJIbC (hOTOHA, TIEPUO]] MMOTypacnaaa, YHEPTUs CBA3U
aTOMHBIX siiep, TpPU ONUCAHUU TPABUIBLHO TPAKTOBATh (PU3MUECKUUA CMBICI
UCIIOJIb3YEMBIX BEJIMYHMH, UX OOO3HAYEHUS W EAWHUIIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3bIBAIOIIME JAHHYI (U3UYECKYI0 BEJIMYMHY C JPYTMMH BEIUYMHAMM,
BBIYHCIISTh 3HAaUCHUE (DU3NUECKOU BEJIMUHUHBI,

aHAJIM3UPOBaTh (PU3HYECKUE MPOLIECCHl U SIBICHUS, UCHOJb3Ysl (PU3UUECKUE
3aKOHBI ¥ MPUHIUIIBL: 3aKOH OMa, 3aKOHBI MOCIEI0BATEILHOIO U MapalIeIbHOTO
COCIMHEHUSI TPOBOJHHUKOB, 3akoH Jkoyms—JIeHna, 3aKOH 3JIEKTPOMarHUTHOMN
WHIYKIUH, 3aKOH TMPSMOJUHEHHOTO PAaCcCHpOCTPAHEHUS CBETA, 3aKOHBI OTPaXKCHUSI
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHHE DilHImTeilHa mis dhoTodddekTa,
3aKOH COXPAHEHMS DHEPrHH, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXpPaHEHHs MacCOBOI0 4ucia, mocryiaTel bopa,
3aKOH PaJMOaKTUBHOTO pacrmajia, Ipu 3TOM pa3indarh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOE€ BbIpAXKEHUE M YCIOBUS (TpaHUIbl, 00JIacTH)
MPUMEHUMOCTH;

ONpEeNENsATh HAllPaBJIE€HUE BEKTOPA UHAYKIUHU MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CHJIbI AMIiepa u cuiibl JIopeH1a;

CTPOUTh U OIKCHIBATh H300pa)K€HUE, CO3[aBA€MOE€ IUIOCKHUM 3€pKaJIoM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTBHI MO HUCCIENOBAHUIO (U3UYECKUX SIBICHUU U
MPOIIECCOB C HCIOJB30BAaHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHUM: MPHU 3TOM
dbopMynupoBath MpoOJaeMy/3agadyy ¢ THUIOTE3Y y4YeOHOTO SKCIEPUMEHTA,
coOHUpaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYy0BaHUS, MPOBOJIUTH OMBIT H
(GbopMyJIHPOBATH BHIBOJIBL

OCYUIECTBIIATH MPSIMbIE U KOCBEHHbIE M3MEPEHUS (HU3NUECKUX BEIIMYUH, TPU
HTOM BBIOMpPATh ONTUMAIBHBIN CIOCOO W3MEPEHHS M MCIOJIb30BAaTh W3BECTHBIC
METO/IbI OIIEHKH MOTPEITHOCTEH U3MEpPEHU;

UCCJIEIOBAaTh 3aBUCHUMOCTH (DU3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSIMBIX U3MEPEHUN: TMPHU DTOM KOHCTPYHUPOBATh YCTAaHOBKY, (UKCUPOBATH
pe3yabTaThl MOJTYUYEHHOUW 3aBUCUMOCTH (PU3MYECKUX BEIWYUH B BHUJAE TaOIUI U
rpaduKoB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEA0BAHNUS,

cobroaTh mpaBmia 0€30MacHOTO Tpyda NP MPOBEACHUU HCCIIEIOBAaHUNA B
paMKax y4yeOHOTO DSKCIEPUMEHTa, Y4YeOHO-HCCIENOBATENbCKOM W MPOEKTHOU
JESITeTLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMUS;

pemiate pacy€THbIe 3aJauyd C SBHO 33JaHHOW (PU3UYECKOH MOJEIbIO,
UCIIOJTb3Ys (PU3UYECKHE 3aKOHBI ¥ TIPUHIIUIIBI, HA OCHOBE aHalli3a yCJIOBUS 3a7auu
BBIOMpaTh (U3UUYECKYIO0 MOJEINb, BBIACIATh (U3UUYECKUE BEIUYUHBI U (HOPMYIIHI,



HE0OXOoUMBbIE NIl € pEelICHUs, MPOBOJUTh PAcUYEThl U OLIEHUBATH PEATbHOCTH
MOJIYUYEHHOT0 3HAYeHU S (PU3UUECKO BETUUNHBI,

peniaTh KaueCTBEHHbBIC 3a]]a4u: BBICTPAUBATDH JIOTHYECKH HEMTPOTHUBOPEUUBYIO
LEMOYKY PACCYyX IEHUU C OMOpON Ha M3YyUYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYecKue SIBICHUS;

UCIOJIb30BaTh ~ NPU  PEIIeHMH  y4eOHbIX  3ajay COBPEMEHHBIE
WH()OPMAIIMOHHBIC TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINH
U TIPEJCTaBICHUS YUeOHOW M HAy4YHO-TIOMYJISIPHOW MHGOPMAIUU, MOTyYESHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKHU aHATM3UPOBATH MOJIy4yaeMyr0 HHGOPMAIUIO;

OOBSACHATh TPUHIMUIIBI JCHCTBUS MalIuH, NOpUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyuaTh YCIOBUS X 0€30MaCHOTO MCHOJIb30BaHUS B TTOBCEIHEBHOM
YKU3HH;

MPUBOJAUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBICHEHUE MPOILIECCOB OKPYKAIOIIEr0 MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHII;

UCIIOJIb30BAaTh TEOPETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOU KU3HU
u1si o0ecrieueHus: 0€30MacHOCTH MPU OOpaIICHUH ¢ ITPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMU, ISl COXPAHEHUS 370POBBS U COONIOACHUS HOPM DKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B Tpynmne C BBHIIOJHEHUEM PAa3JIMYHBIX COLMAIBHBIX POJIEH,
IJIaHUPOBaTh palbOTy TPYIIbl, pPalUMOHAIBHO pacHpenensiaTh OO0S3aHHOCTU H
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYalUSIX, aJleKBAaTHO OLEHUBATh
BKJIQJl KQXI0T0 U3 YYaCTHUKOB TPYIIIIBI B PEIIEHUE paccMaTpUBaeMO MPOOIEMBI.



TEMATHUHYECKOE IINIAHUPOBAHHUE

10 KUIIACC
KoaunvecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (undgposBbie)
Ne ni/nn Kontponbnsie | IIpakTHyeckue
NMpPorpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThl padoThbl
pecypchbl
Paznen 1. ®U3UKA U METO/Abl HAYYHOI'O ITIO3HAHUS
but6moreka [IOK
1.1 dusrka ¥ METOIbl HAYYHOTO TTO3HAHUS 2 httns://m.edsoo.ru/7fA1bf72
Hroro no pazneny 2
Pazgen 2. MEXAHUKA
bubmoreka [IOK
21 Kunemaruia > https://m.eds00.ru/7f41bf72
bu6mmoreka [IOK
22 Hunamika ! https://m.edso0.ru/7f41bf72
bu6munoreka LIOK
2.3 3aKOHBI COXPAHEHHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bf72
Hroro no pazmeny 18
Pa3nea 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJICKYJIIPHO-KUHETUYECKOU bubnunoreka [HOK
3.1 9 1
TEeOpUn https://m.edsoo.ru/7f41bf72
bubmmoreka [IOK
32 OCHOBBI TEPMOHHAMHKI 10 . https://m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bubmuoteka [JOK

da3oBbI€ IEPEXOIbI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Hroro o pazmeny 24
Paznen 4. JJEKTPOAUHAMUKA
bu6moreka [IOK
41 ueKTpocTaTika 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3eKTpUUECKUi TOK. TOKHU B bubmuoteka [JOK
4.2 12
Pa3IMYHBIX Cpellax https://m.edsoo.ru/7f41bf72
Utoro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KIIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM undposbie
Ne n/m P Kontpouabnbie | IIpakTuyeckue (ucpp )
NPOrpaMMmblI Bcero o0pa3oBare/ibHbIE
padoTsI padoThI
pecypcsbl
Pazgea 1. QJIEKTPOAUHAMUKA
MaruuTtHoe nose. DIeKTPOMarHUTHAs bubnuoreka [IOK
11 11 1 3
WHTY KLU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
51 MexaHnueckue 1 3JIeKTPOMarHuTHbIE 9 1 bubmmoreka [IOK
' KoneOaHust https://m.edsoo.ru/7f41c97¢c
29 MexaHuuecKkue U 31eKTPOMarHuTHbIE 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasaen 3. OCHOBBI CIIELIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI ClIEUATILHON TEOpUHU 4 1 bubnuoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
. bu6mmoreka [IOK
4.1 DJIeMeHThI KBAHTOBOM ONTHKHU 6 https://m.edsoo.ru/7f41c97¢
4.2 Crpoenne aroma 4 bu6imoreka [IOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE A11pO

bubmuorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasgeiy

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHThI aCTPOHOMUH U acTPO(YUUKH 7 ?::Ssﬂ;;r?”lfgigrc:}; £41c07¢
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE IOBTOPEHHUE
Htoro no pazneny 4
PesepBHOE BpeMs 3
OBUIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE

Ne Hara uugposbie
Tema ypoka Kontpoabubie | [IpakTHueckue

n/n Bceero u3yuyeHusi | oOpa3oBaTesbHbIE

padoThsI padoThl
pecypcbl
®dusuka — HayKa 0 IpUpPOJIE.
1 Hayunsie MCT(})IK bl nofHapHH;I 1 bubmmorexa [JOK
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEro MUpa
Ponw 1 MecTo dpusuku B

5 (hopMHEpOBAaHUY COBPEMEHHOMN 1 bubnmnoreka [[OK
Hay4YHOW KapTUHBI MHUpPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AeSITeNbHOCTHU JTIOACH
MexaHuyeckoe JABHKEHUE.

3 OTHOCHTEIBLHOCTh MEXaHUUECKOI'O 1 Bubnuoreka LIOK
nBxkeHus. [lepemelienue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE npsiMOIMHENHOE 1 bubmmoreka [IOK
JIBU)KCHME https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOJIMHENHHOE 1 bubmuoreka [IOK
NIBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe mageHue. Y CKOpeHue 1 bubnmnoreka [JOK
CBOOOIHOTO MaJIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe ABUKEHUE.

7 JIBmkeHre MaTepuaIbHON TOYKH I10 1 bubmorexa [JOK

p https://m.edsoo.ru/ffOc3ada
OKPY)KHOCTHU
8 [Ipunuun otHOcUTenbHOCTH ["anues. 1 Bbubnunoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HHepumanbHble CUCTEMBI OTCUYETA.
[TepBeiit 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunuun

9 cymepno3unuu cui. Bropoit 3akon bubsmorexa [IOK
yrep 1 ’ p . https://m.edsoo.ru/ffOc3be8
HproToHa 1151 MaTepHanbHOU TOYKH
Tpetuit 3akon HeroToHa asis Bubnuoreka [IOK

10
MaTepHUaATbHBIX TOUYEK https://m.edsoo.ru/ffO0c3be8
3aK0H BCeMHPHOTO TAroTeHMs1. Cria

11 Tsokectr. [lepBas kocmMuyeckast bubmorexa OK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnunorexa HOK
TeJa https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoadgduimeHnt tpenus.

13 Cuia cIc))n OTI/IBJIGI?I/?})I npu BI/DII)(CHI/II/I bubmmorexa [JOK

p P https://m.edsoo.ru/ff0c3f76
TeJia B XKUAKOCTH WIIH rase
[TocTynaTenpHOE M BpamaTeaIbHOE

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bubnmnoreka [IOK
MowmenT cuibl. [lnedo cuibl. Y cnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHs TBEPAOIO Tella
NMnynec MatepuaabHOM TOUYKH,

15 CHUCTEMBbI MaTE€pPUATbHBIX TOUYEK. bubnmnoreka [JOK
NMnynec cumbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTHBHOE JIBIDKEHUE
PaGora 1 MOIIIHOCTE CHJIBL.

16 Kunernueckas sHeprust MaTepuanbHOW bu6mmoreka [IOK
Touku. Teopema 00 U3MEHEHUN https://m.edso0.ru/ff0c4502
KMHETUYECKON SHEPTUU

17 [ToTenmanpHas SHEPrusl. bubnuoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[loTenuuanbHas FHEPrUsl yIpyro
1e(pOpPMHUPOBAHHOM MPY>KUHBI.
[NorennuanbHast 3Heprus Tena BOINU3U
MMOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[loTenunanbHble ¥ HEMOTEHLUAIbHbBIE
cuiibl. CBsI3b paboThHI
HENOTEHLNAIbHBIX CHJI C U3BMEHEHUEM
MEXAaHUYECKON SHEPTUU CUCTEMBI TEJ.
3aKOH COXPaHEHUs] MEXaHUYECKOU
SHEpPrux

bubnuorexa LIOK
https://m.edsoo.ru/ff0c478c¢

19

JlaGopatopHnas paborta
«HccnenoBanue cBsi3u pabOTHI CUITBI C
M3MEHEHHEM MEXaHUYECKOH sHeprun
TeJla Ha IPUMEpe PACTHKCHUS
PE3HHOBOTO JKI'YTa»

20

KontponsHnas pabora o Teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUS B MEXAHUKE»

bubnuoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KHWHETHUYECKOU Teopuu. bpoyHOBCKOe
nswkenue. Juddysus

Bbubnuorexa LIOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep IBUKEHUS U
B3aUMOCHCTBHS YACTHI] BEIICCTBA.
Mojenu cTpoeHus Ta30B, KUJIKOCTEN
U TBEPIBIX TEII

23

Macca moneky:n. KonuuectBo
Bemectra. [locrositnuas ABoraapo

24

TemnoBoe paBHOBecue. Temmneparypa
u e€ u3mepenue. llkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Ienscus

Wneanpusiii raz 8 MKT. OcHoBHOE

Bubnuoreka LIOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGconoTHas TeMIeparypa Kak Mepa
26 CpeIHeH KHHETUYECKOU DHEPTUH bubnmnoreka HOK
JBHYKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanmpToHa. ['a30BbIE 3aKOHBI
Jlaboparopnas pabota
28 «MccnenoBanue 3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOSTHUS
Pa3pexEHHOTO Taza
29 W3onporneccsl B UaeaIbHOM I'a3e U UX bu6muoreka [IOK
rpadudeckoe npeacTaBIcHUuE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3MeHeHus. KonruectBo bubmuorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.eds00.ru/ff0c5952
SHEPrus OAHOATOMHOTO UJICATLHOTO
rasa
31 Buap! Termonepenauun bubmorexa LIOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTh BEIIECTBA.
32 KonnyecTBo TemioTs! npu buomorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenave. AnnadbaTHbINA poIece
33 [lepBrlii 3aKOH TEPMOJMHAMUKHU U €TO bubmuoreka [IOK
IPUMEHEHUE K U30MpoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoGpaTumocTs mporieccoB B bubmuoreka [{OK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupoae. Bropoii 3akoH
TEPMOAUHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunuun gevicteus u KIIJ[ reruoBoi

Bubnuoreka LIOK

3 MaIlIMHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKOJIOTHYECKUE MPOOIEMBbI
TEIUIOIHEPTEeTUKH
38 O6o06matromuii ypok «MonekysipHast bubmuorexa [IOK
¢uzuka. OCHOBBI TEPMOINHAMHKI https://m.edso0.ru/ff0c6938
Kontponrshas padora o teme
39 «MonpeK st Hzﬂ ¢usnka. OCHOBBI bubmmorexa LOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHUKI
40 [Tapoobpa3zoBaHue 1 KOHIEHCALMSI. bu6mmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS U OTHOCHUTENbHAS
41 BIAXXHOCTB BO3ayxa. HachlmeHHbIi buGnuorexa [IOK
yxa. https://m.edsoo.ru/ff0c64d8
nap
Teépnoe teno. Kpucraummueckue u
42 amopdHble Teraa. AHU30TPOIHUS bubnuoreka [IOK
CBOMCTB KpucTayIoB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctaiibl. COBpeMEHHBIE MaTepHAIIBI
[InaBnenue U KpuCTAIIA3AIMAL.
43 VnenbHas TEII0Ta MJ1aBJICHUS bubmmorexa [JOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numanus
bubnuorexa LIOK
44 YpaBHeHHE TEII0BOro OanaHca httns-//m.edsoo.ru/ff0c6820
45 DnexTpu3anus Tesl. DIeKTPUUECKUM bubnmoreka [JOK

3apsn. I[Ba BHJA SJICKTPUUYCCKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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3apsiioB

[IpoBOIHUKH, TUDIIEKTPUKHU U

bu6nmoreka LIOK

46 [IOJIYIIPOBOAHUKU. 3aKOH COXPAHEHUS
YHpOBOZ p https://m.edsoo.ru/ffOc6bcc
3JIEKTPUUECKOTO 3apsiia
BzaumoperictBue 3apsaoB. 3aKOH
47 Kymouna. ToueuHsblil DIEKTPUYECKUNA buGnuorexa [IOK
Y ) p https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpsk€HHOCTB 371EKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnunorexka HOK
3JIEKTPUYECKUX MOJIeH. JIMHUN https://m.edsoo.ru/ff0c6df2
HaIps>KEHHOCTH
Pabota cui 3meKTpOCTaTUIECKOTro
49 moss. [lorenuman. PasHocts bubmmorexa [JOK
) ait. https://m.edsoo.ru/ff0c6f00
[IOTEHI[HAJIOB
H OBOIHHUKU U TUDJICKTPUKHU B
50 3J1p€KT OCTaTUYECKOM H(i)Ie Bubmiorexa HOK
p ' https://m.edsoo.ru/ff0c7018
Jysnektpudeckasi MPOHULIAEMOCTb
bubnuoreka [IOK
51 DaexkTpoéMkocTh. KoHnencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIOCKOTO
52 KOHJIEHCATOpa. DHEPIUS 3apsHKEHHOTO Bubmiorexa HOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCaTopa
53 JlaGopaTtopHnast padota "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
[TpuHIIMI AEHCTBUS U TPUMEHEHUE
54 KOHJICHCATOPOB, KOMTUPOBAIBHOTO

amnmapara, CTpyHHOro pUHTepa.
OneKTpocTaTU4ecKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

3azeMIIeHHE AIIEKTPOITPUOOPOB

55

DNEKTPUUECKUM TOK, YCIOBHS €TO
cyuiectBoBaHusA. [I0CTOSIHHBIN TOK.
Cuna Toka. Hampsoxenne.
Comnpotusienue. 3akod Oma st
ydacTka LenH

56

[MocnenoBarenbHOE, MapalIEIbHOE,
CMEIIIaHHOE COCMHEHHE
IPOBOJAHUKOB. JlaboparopHas paboTa
«3y4eHne cMEIaHHOTO COCTUHCHUS
PE3UCTOPOBY

0.5

bubnuorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

Pabota 1 MOIIHOCTH ANEKTPHUUECKOTO
Toka. 3akoH [[xoymnsa-Jlenma

bubmuorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMma Jy1s MOJIHOH (3aMKHYTOM)
anexTpuyeckor nenu. Koporkoe
3aMbIkaHue. JlaboparopHas paboTa
«3mepenne DJIC nctounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7ae0

59

PesepHbliil ypok. KoHTpobHAA
pabota o teme "DnekTpoauHaMuka" /
Bcepoccuiickas mpoBepouHas padbora

bubnuorexa [IOK
https://m.edsoo.ru/ff0c8c56

60

O06o0marmuii ypox
«OnexTpoauHamukay / Beepoccuiickas
MpOBEpOUHas pabora

bubnuorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DJIeKTPOHHAs MPOBOAUMOCTH TBEPBIX
METAaJJI0B. 3aBUCUMOCTD
COMPOTHBIICHUS METAJIIOB OT
Temreparypbl. CBEpXIpOBOIUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUI TOK B BaKyyMe.

62 CBoMCTBa AJIEKTPOHHBIX ITyYKOB L
[omynpoBoAHUKH, UX COOCTBEHHAS U

63 IpUMECHas MPOBOIMMOCTh. CBONCTBA 1 bubnuoreka [IOK
p—~n-niepexoaa. I1omyrnpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
pUOOpPHI
DNEeKTPUYECKHid TOK B pacTBOpax U

64 pacIuiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DNEKTPOTUTUIECKAS TUCCOITHAIIHS. https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNEeKTPUUECKUH TOK B ra3ax.

65 CaMOCTOsTEIIbHBIN U 1 bubmuorexa [IOK
HECaMOCTOSITENIbHBIN pa3psia. MonHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpudecKue mpudopsl 1

66 YCTPOMICTBA U X MPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3omacHocTH
Kontponbhas padora o teme

67 «QnexTtpocTaruka. [locTosHHBII 1 bubnuoreka [IOK
BIIEKTPUYECKUI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3UYHbIX Cpeaax»

68 PesepHblit ypok. O600maronmii ypok 1 bu6mmoreka [IOK
o remaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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11 KUIACC

KoaunvecTBo yacoB DJIEeKTPOHHbIE
°
Jrj;n Tema ypoka Beero KonTpoabubie | IlpakTuueckue i[:;:ennﬁ :)I;Il()l;l;zz:fenbﬂme
padoThI padoThI pecypeEI
[TocTosiHHBIE MAarHUTHI U X

1 B3aMMOJIeHCTBHE. MarHuTHOE IOoJe. 1 Bubnunorexa [IOK
BexTop MmarHuTHOM MHAYKUMH. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHON WHITYKIIHN
MarautHo€ noJie NpOBOIHHUKA C

) TokoM. OmbIT DpcTena. 1 Bubnunorexa [IOK
B3aumopencTBue nmpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparoprast pabora «M3ydeHue 1 1 bubnmoreka [JOK
MAarHuTHOTO I1OJIA KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTIO IOJISI HA
MPOBOJHUK ¢ TOKOM. Cuna Amnepa.

4 Jlaboparopnas pabora 1 1 bubnmoreka [JOK
«Hccnenosanue neUCcTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM
JlelicTBHE€ MAarHUTHOIO MOJIA HA

5 JBIKYIIYIOCS 3apsKEHHYIO YaCTHUILy. 1 bubnmoreka [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenna
DnexTpoMarHuTHas HHIYKIUs. [ToTok

6 BEKTOpa MarHuTHOM HHAYKIHH. DJ1C 1

HHAYKIAU. 3akoH BHGKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu dapanes

Jlaboparopnast pabora
«HccnenoBaHue sIBJICHUS
AJIEKTPOMArHUTHOW MHTYKITHI)

bubnmoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTH. SIBNEHUE
camounaykiuu. IJ1C caMOUHTyKIIUH.
DHeprusi MAarHUTHOTO TIOJISI KATYIIIKH C
TOKOM. DJIEKTPOMAarHuTHOE TOJIe

Bubnuoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne yCTpoucTBa U UX
MPUMCHCHUC: MTOCTOAHHBIC MAIrHUTHI,
SJICKTPOMArHUThI, 3JICKTPOABUTATCIIb,
YCKOPUTEIH 2JIEMEHTAPHBIX YacTHLl,
HHAYKIMOHHAA MCYb

10

Oo6o06maromuit ypok «MarauTHoe
T10JIC. 3HeKTpOMaFHI/ITHaﬂ HHIAYKIOUA»

Bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTtponsHhast paboTa 1o teme
«MarHuTtHoe 1more.
BHGKTpOMaFHI/ITHaﬂ HHIOYKIWA»

Bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CBOOOTHBIC MEXAaHUYECKHE
Kojebanus. ['apmonnyeckue
KosieOaHus. Y paBHCHHE
TapMOHUYECKUX KOJIeOaHUH.
[peBpaineHre SHEPrUH

Bubnuorexka LIOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabora
«HccnenoBanue 3aBUCUMOCTH
MepHoIa MJTbIX KOJIeOaHUH rpy3a Ha
HUTH OT JUIMHBI HUTHU U MACChI TPy3a»

14

KonebarenbHblil KOHTYp. CBOOOAHBIE

Bubnuorexa LIOK
https://m.edsoo.ru/ff0cb820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

SJICKTPOMArHuTHLBIC KoJIcOaHHS B
nacaJlbHOM KoJIe0aTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKUMHU U
SJICKTPOMAriuTHBIMHU KOJICOaHUIMU

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUs SHEPTUHU B UACaTHHOM
KoJebaTeIbHOM KOHTYpe

bubnuorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBieHue o 3aTyXarOUNX
KoJeOaHusX. BolHyK/1eHHbIE
MexaHHJeckue konebanus. Pe3oHaHc.
BrIHy K IeHHBIE DJIEKTPOMArHUTHBIC
KoJIeOaHus

bubnuoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennblit Tok. CUHYCOUIabHBIN
MEPEMEHHBIN TOK. MOIIIHOCTD
MEPEMEHHOI0 TOKA. AMIUTUTYAHOE U
JICUCTBYIOIIIEE 3HAYCHHUE CUIIbI TOKA U
HaIpsHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpaucdopmarop. [IpousBoacrso,
nepeaaya u norpediaeHne
AJIEKTPUYECKOU SHEPTUU

19

Y CTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHUE JIEKTPUUECKOr0 3BOHKA,
reHepaTopa NEPEMEHHOTO TOKA,
JIMHUM 3JIeKTponepeaady

bubnuorexa LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKHU TIPH
MIPOM3BOJICTBE JICKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHON
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexaandeckue BOJIHBI, YCJIOBHA

pacmpoctpanenus. [lepuoa. Ckopoctb

bubmuoreka [IOK

21 pacIpoCTpaHEHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Toriepeynslie ¥ MPOJOIHHBIE BOJTHBI
99 3Byk. CkOpocTh 3ByKa. [ poMKOCTH bubnmoreka [JOK
3ByKa. Beicota ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DJEeKTpOMarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U ckopocTs. Illkana bubmmorexa [IOK
https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIMITBI paROCBSI3U U
24 TeneBuieHus. PazBurue cpeacTn
cBs3u. Paguonokarys
o5 KonTponbhnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeHOE pacnpoCTpaHEHUE
26 CBETa B OJIHOPOJIHOM CcpeJie. Bubnunoreka LIOK
ToueunbIit UCTOUYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHnue cBera. 3aKOHbI
27 oTtpaxeHnus ceta. [loctpoenue bubmmorexa [JOK
. https://m.edsoo.ru/ff0cd4e0
n300paKeHH B MJIOCKOM 3epKaje
[Ipenomnenue cBera. [lomHoe
28 BHyTpeHHee oTpakeHue. [IpenenbHblin bubnuoreka [IOK
YI0JI IIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpa’KEeHUs
29 Jlaboparopnas pabora «3mepenue bubnuoreka [IOK
IIOKA3aTeIs IPEJIOMIIEHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzel. [locTpoenue u3oOpakeHuit B bubmuoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nH3e. Popmysia TOHKOW JIMH3BI.
VYBenuueHue JIuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnast pabora

31 «HccnenoBanue cBOICTB
M300paKCHHIA B JIMH3AX)
Hucniepcus cBeta. CoxHBIN cOCTaB
39 6enoro ceeta. L{get. JIabopaTtopHas
pabota «HaOmroneHue qucnepcun
CBETa»
Wnrepdepentms cera. Judpakums bu6muoreka [IOK
33 .
cBera. JludpakuuonHas pemeTka https://m.edsoo.ru/ff0ced22
IlonepeyHOCTh CBETOBBIX BOJIH. bu6muoreka [IOK
34
[lonstpuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 Onruueckure npruOOpPHI U YyCTPONCTBA U
YCIIOBHSI MX 0€30MacCHOTO PUMEHEHHUS
['paHuIIBI TPUMEHUMOCTH
36 KJIaccuueckoil Mmexanuku. [locTynarsl bubnmnoreka [IOK
ClelMaIbHONU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBHOCTH
OTHOCUTETHLHOCTH OJTHOBPEMEHHOCTH.
37 3amMeieHue BpEMEHH U COKpaIleHHe bubmorexa HOK
P P https://m.edsoo.ru/ffOcfas42
JUTAHBI
DHEprusi ¥ UMNYJbC PEIATUBUCTCKON
38 gacThibl. CBs3b MacChl C SHEPrueh u Bubmuorexa HOK
) https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs TTOKOS
Konrponshas pabota «OnTHKa.
. bu6mmorexka [IOK
39 OCHOBHI CcrienMaIbHOW TEOPUHU

OTHOCHUTCIIbHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otonbl. opmyina [1nanka. DHeprus

Bubnuoreka LIOK

40
U UMIyIbC (hOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEOBAHNE B 10K
noJIMOTEeKa
41 porospexra. Omurrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTod(dekra. YpaBHEHUE
42 BﬁHmTegI)Ha nn(};(lbeToaq)geKTa bubmmorexa [IOK
' https://m.edsoo.ru/ffod015e
«Kpacnas rpanuna» gporospdexra
JlaBnenue ceera. OmnbiThl I1. H.
43 JlebeneBa. XMMHYECKOE JICHCTBIE bubmorexa HOK
scBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCTpoucTBa U
MPAKTUYECKOE TPUMEHEHHE:
44
¢dorodneMenT, POTOIATUHK,
CoJIHEYHast OaTapesi, CBETOINOT
45 Pemenne 3agau 1mo reme « IEMEHTHI Bubnunoreka LIOK
KBAHTOBOI OIITHKI https://m.edsoo.ru/ff0d0302
Mopens atoMa TomcoHa. OTBITEI
46 Pesepdopra o paccestHuro o-4actu bubmmorexa LIOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas Mozeib aroma
Bubnuoreka LIOK
47 IT b
OCTYJIaTH! Hopa https://m.edsoo.ru/ff0dOafa
W3nydenne u noriomneHne (OTOHOB
48 I Hyne ex0JIe aTOMellJl co Hj:“O OBHS bubmmorexa [IOK
P pexoa . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTUU Ha JIPYroid. BUpl CrieKTpoOB
BonnoBbIe cBOMCTBa yacTull,. BoHEI
. bu6nmmoreka LIOK
49 ne bpoiins. KopryckynspHo-

BOJTHOBOM ayanu3M. CIIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
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https://m.edsoo.ru/ff0d0302
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BBIHYKJICHHOC U3JTYy4YCHUC

50

OTKpbITHE PAAUOAKTUBHOCTH. OTIBITHI

Pesepdopma no onpenenenuro cocraBa

PaaAnOaKTUBHOI'O U3ITYUYCHUA

bubnmoreka LIOK
https://m.edsoo.ru/ffod0fd2

51

CgoiicTBa anbda-, 6era-, raMmma-
n3iyyeHus. Bnusinue
PaIMOAKTUBHOCTH Ha )KUBBIE
OpraHu3MBbl

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oTombl. Anbda-pacman.
DJEeKTPOHHBIN 1 IO3UTPOHHBIN OeTa-
pacnan. ['aMmma-n3imydenue

Bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBSI3U HYKJIOHOB B fJIpe.
SnepHbie peakuuu. S nepHblii
peakTop. [IpoGiemsl, TepCeKTHBHI,
9KOJIOTUYECKHE ACTIEKTHI SIEPHOM
SHEPTETUKU

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble YacTUIlbl. OTKPBITHE
MO3UTPOHA. METO Il HAOTIOICHUS U
PEruCTpALMK 3JIEMEHTAPHBIX YaCTHII.
Kpyraeiii cton «®yHaaMeHTaabHbIE
B3auMoaercTBus. EAUHCTBO
¢bu3nuecKoil KapTUHBI MUPaAY

bubnuorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

Drarbl pa3BUTHS aCTPOHOMUM.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YEHUE aCTPOHOMHMHU. Bun
3BE€31HOTO Heba. Co3Be3aus, sipKue
3BE3/bI, INIAHETHI, UX BUIUMOE
nemxenue. CoaHeuHas cucTeMa



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Connue. ConHeyHasi ak TUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3]

57

3BE3bI, NX OCHOBHbBIE
XapaKTEPUCTUKHU. 3BE3/1bI ITIaBHOU
MOCJIeI0BAaTENbHOCTU. BHyTpeHHee
cTpoenue 3B€31. COBpEMEHHBIE
IIPEJICTaBICHMSI O IPOUCXOXKACHUN U
ssosrrory CoTHIIA U 3BE3L

58

Mneunsiii [1yTe — Hama ['amakTuka.
ITonoxxenne n nBmxenne ConHLa B
INanakruke. ['anaktuku. Yépuoie
JBIPBI B AIpax rajJaKTHK

59

Bcenennas. Pa3Oeranue rajgakTHk.
Teopus bonbuioro B3psiBa.
PenukToBO€ HU3NyueHHe.
MerarajakTuka

60

Hepemmennsie mpo6ieMbl aCTPOHOMUU

61

KonTponsHas padora « IIeMEeHTBI
ACTPOHOMHH U aCTPODUZUKID)

62

Oo6o06maromuit ypok. Pois ¢pusuku u
aCTPOHOMHHU B 3KOHOMHUYECKOU,
TEXHOJIOTHYSCKO, COITUAIbHOM 1
ATUYECKOM chepax AesITeNbHOCTH
YyesjoBeKa

63

O6o6matomuit ypok. Pons u Mmecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOM HayYHOH KapTUHE MHpa

64

O6o06maromuii ypok. Porb




¢busngeckoii Teopuu B GopMupOBaHUH
npeacTaBiIeHuit o puznyeckon
KapTUHE MHUpa

O6o6maromuit ypok. Mecto
65 ¢bu3ngecKoil KapTUHBI MUpa B 001IEM
PSy COBPEMEHHBIX €CTECTBEHHO-

HAayYHBbIX HpeI[CTaBJ'IeHI/Iﬁ O Ipuponac

66 Pe3epBHbIil ypok. MarautHoe nose.
ONeKTpOMarHuTHasT UH Ty KLU

PesepBubIil ypok. Ontuka. OCHOBBI
67 CHeIHMaTbHON TeOprun
OTHOCHUTEJIBHOCTH

Pesepwnbiii ypok. KBanrosas ¢usuka.
68 DJIeMEHTBI aCTPOHOMHH U

actpom3uku

Bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBULIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI

10 KVIACC

Kon
MpoBepsieMoro
pe3yJbTara

IIpoBepsiemMble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHNSI OCHOBHOM
00pa3oBaTe/IbHON NMPOrPaMMBbI CpeIHero o0mero 00pa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha TpUMEpax poidb U MecTo (U3MKU B
dbopMHUpPOBaHUM COBPEMEHHOIN HAy4HOW KapTUHBI MUpPA, B Pa3BUTUU
COBPEMEHHOHN TEXHUKHU M TEXHOJIOTUH, B NPAKTUYECKOU NEATEIBHOCTH

moaei

10.2

YuuThBaTh rpaHULIbl TPUMEHEHUS! W3YUYEHHBIX (PU3HUECKUX MOJemeil:
MaTepuaibHas TOYKa, WHEpIMaIbHas cHUCTeMa OTCu€Ta, aOCOIIOTHO
TBEPAOE TEJIO, NACATBHBIA T'a3; MOJENHN CTPOCHMS Ia30B, KUAKOCTEH U
TBEPABIX TEJl, TOYEUHBIM DJEKTPUUECKUH 3aps] — NpU pPEIICHUU

bu3NIECKUX 3a/1a4

10.3

PacnosnaBath (pusndeckue siBiaeHUs (MPOILecchl) U OOBSICHITh WX Ha
OCHOBE 33aKOHOB MEXaHMKH, MOJIEKYJSIPHO-KUHETHYECKON TeopHuH
CTPOCHHS BEIIeCTBA W  DJEKTPOJUHAMHKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE TPSIMOJIUHEHHOE IBMKEHHE, CBOOOJHOE IajeHue
TN, JBW)KCHHME IO OKPY)XHOCTH, HMHEpLHMs, B3aUMOJEHUCTBUE TEIl,
mudpy3usi, OpOYHOBCKOE JBWKEHUE, CTPOCHHE IKUAKOCTEH U
TBEPIBIX  TeN, H3MEHEHHEe o00bEéMa Tel TNpU  HArpeBaHUH
(oxJaxJeHUM), TEIUIOBOE paBHOBECHE, HCHApeHHue, KOHACHCAIMS,
IUTaBJICHUE, KPHUCTAJUIM3AIMSA, KHUIIEHHE, BIAXHOCTH BO3/AYyXa,
MOBBILIIEHUE JIaBJICHUS Ta3a MPU €ro HarpeBaHUU B 3aKPHITOM COCY/IE,
CBA3b MEXKJAy TIlapaMeTpaMu COCTOSHHS Ta3a B H30IpoIeccax;

SJICKTpHU3anus TCII, B3aUMOJICICTBHE 3apdaa0B

10.4

OnucbiBaTh MEXaHUYECKOE JIBIJKEHUE, HCIOJIb3yd (U3NUECKue
BEJIMYMHBI: KOOPAUHATA, IyTh, NEPEMELICHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, Cuaa, MMIYJIbC Teja, KHUHETUYECKas JHeprus,
NOTEHIMAJIbHAsE DJHEPrusi, MexaHudeckas paboTa, MexaHHuecKas
MOIIHOCTb; IIPU ONMCAHUM MPABUIILHO TPAKTOBATh (PU3NYECKUHA CMBICI
UCMOJIb3YEMbIX BEIMYUH, MX O0O3HAUCHHS W EIAUHUIIbI, HAXOAUTh
(bopMyJIbl, CBS3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMYHUHY C JPYyTUMHU

BEJINYNHaAMUN

10.5

OnuceIBaTh HU3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TEII M TEIUIOBEIC




SBIICHUSI, MCTONb3ysd (U3NYECKUE BEIMYMHBI: JaBJICHHUE Tasa,
TeMIlepaTypa, CpeIHsAs KHMHETUYEeCKas DSHEpPrus XaoTHYECKOIO
IBUKEHUS MOJIEKYJ, CpeJHEKBaJgpaTH4Has CKOpPOCTb MOJIEKYI,
KOJIMYECTBO  TEIUIOThl, BHYTPEHHssl OSHeprus, pabota rasa,
KOA(pGUIMEHT TMOJIE3HOTO JEWCTBUSA TEIJIOBOTO JBHUTATENsl; INpHU
ONMCaHUU IPAaBUIIBLHO TPaKTOBATh buznyeckuit CMBICIT
UCTIOJIb3yEMbIX BEIWYMH, UX OO0O3HAYEHUsS] M €JMHUIBI, HAXOJUTh
dbopMyIIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEJIMYUHY C APYTUMHU

BCINYHUHaM

10.6

OnucelBaTh HM3yYEHHBbIE JJIGKTPUYECKUE CBOMCTBa BELIECTBA U
JJIeKTpUYECKUe  sBICHMA  (IIPOLECChI), HCHOIb3yd  (U3MYECKHe
BEIMYMHBL:  QJIEKTPUYECKUH  3apsil,  DJIEKTPUYECKOe  IIOJIE,
HanpsOKEHHOCTh  ITOJIA, MOTEHIMAJ, Pa3HOCTh IOTEHLIMAJIOB; IIPH
OINMCaHUU MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICI HUCHOJb3YEMBIX
BEIMYMH, WX OOO3HAYECHHSI W EAWHUIIBI; YyKa3blBaTh (HOPMYJIBI,
CBS3bIBAIOIME  JIAHHYIO  (U3MYECKYI0 BEJIWYMHY C  JpyTUMHU

BCINYHNHaAMMN

10.7

aHATM3UPOBATh (PU3MUECKUE TIPOLECCHl W  SIBICHUS, HCIIONB3YS
¢du3nyeckue 3aKOHbI U NMPUHIMIIBL: 3aKOH BceMupHoro Tsrotenus, |, I
u |l 3akonsr HbploTOHA, 3aKOH COXpaHEHUs] MEXaHMUYECKOW IHEpIHuH,
3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUI CYNEPIIO3ULUN CHUJI, TPUHIUI
paBHONpaBUsS HHEPLMAIBHBIX CHCTEM  OTCYETA; MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOEHUs BEILECTBA, I'a30BbI€ 3aKOHBI, CBS3b
CpelHEel KHWHETHYECKOW SHEpPruH TEIIOBOTO [IBMXKEHHUS MOJIEKYJI C
abCOJIIOTHON TeMIepaTypoil, MepBbld 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMs >JEKTPUYECKOro 3apsana, 3akoH KyioHa; mpu 3TOoM
pas3nuyuaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOe

BBIpa)XKEHUE U YCIIOBUS (TPaHHUIIbI, 001aCTH) MPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MNPHUHLUIBI JACUCTBUS MAIlWH, NPUOOPOB U
TEXHUYECKHX YCTPOHCTB;, pa3in4arh YCIOBHUA HUX 0€30MacHOTrO

HCIIOJb30BaHUsA B HOBCCI[HCBHOﬁ KU3HU

10.9

BBINONHATE SKCIEPUMEHTBI 110 UCCIIEOBAHUIO (DU3NYECKUX SBICHUHN U
IIPOLIECCOB € UCIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX M3MEPEHUN; IIPU
3ToM (QOopMyIUpOBaTh MpodieMy (3agady) W TUNOTE3y Y4eOHOro
JKCIIEPUMEHTa,  cOoOMpaTh  YCTAaHOBKY W3  MPEUIOKEHHOTO

000pyAOBaHUs, IPOBOJUTD OMBIT U (POPMYITUPOBATH BHIBO/IBI

10.10

OC}’HICCTBJ'IHTI) npsAMbBIC W KOCBCHHBLIC H3MCPCHUSA (1)I/I3I/I‘-I€CKI/IX

BEJINYHMH; TPU 3TOM BBIOMpATh ONTUMAIIBHBIA CIIOCOO0 HM3MEpEeHUs U




HCII0Jb30BaTh N3BCCTHBIC MCTOAbI OLICHKH HOI‘peIHHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXTY (DHU3HMUECKMMU BETUYMHAMU C
UCTIONB30BaHUEM TPSAMBIX HU3MEpPEHUH; MpH 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (DUKCHPOBATh pPE3yJbTaThl TOJYyYEHHOW 3aBHCHMOCTHU
(GU3NYIECKUX BEITUYHMH B BUC TaOIUI] U TpadUKOB, JCNIaTh BBIBOJBI IO

pe3yiabTaTaM UCCICIOBAHUA

10.12

CobOmtopate mpaBuiaa  Oe3omacHOro Tpyda IpH  MPOBEACHUU
UCCIIEIOBAaHUM B  paMKax ydyeOHOro OSKCHEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENbCKOM U MPOEKTHOM JEATeNbHOCTH C HCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOpHOTO 000PYI0BAHUS

10.13

Pemate pacuérHeie 3agaun ¢ SBHO 3aJaHHOW (PU3UYECKON MOJEINbIO,
UCTIONB3ysl (U3UYECKHE 3aKOHBI M TPUHIMIIEI, HA OCHOBE aHAM3a
yCIOBUSL  3a/laud  BBIOMpaTh  (U3MYECKYI0 MOJENb, BBIICIATH
¢dusnueckrue BETUUMHBI M (POPMYIbI, HEOOXOIUMBIE Ui €€ pelIeHus,
OPOBOJUTH PACUYETHl U OLEHUBATH PEATBHOCTh MOJTYYEHHOTO 3HAUYEHUS

(bU3HYECKON BETUIHHBI

10.14

Pemats Ka4eCTBEHHBIE 3a/1a4u: BBICTPAUBAaThH JIOTUYECKU
HEMPOTHUBOPEUMBYIO LIEMOYKY PACCYXKICHHUM C ONMOPOM Ha U3yUYECHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH 1 (bHBI/I‘IeCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MpH  pelleHMH Y4eOHbIX 3a/a4  COBPEMEHHbIE
UHQOPMAIIMOHHBIE TEXHOJOTUU JUIsl TOHMCKa, CTPYKTYpPHUPOBAaHWS,
UHTEPIpETallid M TPEJCTABICHUS y4eOHOM W HAy4HO-TIOMYJISIPHON
UHpOpPMAaLUY, TOJYYEHHOM M3 PA3JIUYHBIX MCTOYHHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOTYYAEMYI0 HH(OPMALINIO

10.16

[IpuBoaMTE TIpUMEPHI BKJIAJa POCCHUCKHUX M 3apyOeKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOILEIro

Mupa, B pa3BUTUC TCXHUKH U TEXHOJIOTUH

10.17

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS IO (HU3MKE B IOBCETHEBHOM
JKU3HU JUTsi obecrieueHns 6€30MacHOCTH MPU 0OpaIIeHud ¢ MpUdopamMu
U TEXHUYCCKUMHU YCTPOMCTBAMH, JUISI COXPAHEHHUs] 370POBbS W

COOJIIOJICHHUS HOPM 2KOJIOTMUYECKOT0 MOBEICHHSI B OKpY KarowIei cpene

10.18

PaGoTaTh B rpymnme ¢ BBIIIOJIHEHHEM PA3IAYHBIX COIUAIBHBIX POJIEH,
IUIaHUPOBaTh  paboOTy  IpyIIbl, palUOHAIbHO  pacHpelesiTh
00513aHHOCTM M IUIAHUPOBATh JEATEIBHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXJOT0 M3 YYaCTHHKOB

IpYyMIIbl B pelIeHHe paccMaTpUBaEMOM MPOOIIeMbI




11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOI
0o0pa3oBaTeIbHOM NMPOrPaMMbl CpPeHero o0mero 00pa3oBaHusd

11.1

JlemMoHCTpUpOBaTh Ha TMpUMEpax poiib U MecTo (GU3UKH B
(GhopMUPOBAaHUM COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHOM TEXHHUKHU W TE€XHOJIOTHUM, B MPAKTUYECKON JIEATEIIbHOCTH

HIOHCﬁ, OCIO0CTHOCTb U €AUMHCTBO (I)HSHHGCKOﬁ KapTHUHBI MUpa

11.2

Y4YUTBIBaTh IPaHUIBI TPUMEHEHUSI U3YyUEHHBIX (PU3NYECKUX MOJEINeH:
TOYEYHBIN DJIEKTPUUECKUN 3apsf, sAAepHas MOJEIb aTOMa, HyKJIOHHAas

MOJIEJIb AaTOMHOTO Siipa TP PelIeHUH (HU3NIECKHUX 3a/1a4

11.3

Pacno3naBate (usnyeckue siBjaeHUs (Mpouecchl) U OOBSICHATH UX HA
OCHOBE 3aKOHOB  JJIGKTPOAMHAMHUKM U  KBAHTOBOM  (PU3UKHU:
AJNIEKTPUYECKasi TPOBOJANMOCT, TEIUIOBOE, CBETOBOE, XUMHYECKOE,
MarHuTHOE JeiCcTBUS TOKa, B3aUMOJICHCTBHE MarHuToB,
9JEKTPOMArHUTHAasE WHIYKIUS, JEeHCTBUE MAarHUTHOTO TIONS Ha
OPOBOJHUK C TOKOM M JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHUTHHIE
KojeOaHusT M BOJHBI, TNPSIMOJIIMHEHHOE pACHpOCTpPaHEHUE CBETa,
OTpaXEHHE,  TpelioMyieHue, uHTepdepeHys, audpakmus u
HOJISIpU3aLUsl CBeTa, JUCIEpcUs CBeTa, (poToanekrpuueckuit s dext
(oroaddekr), cBeToBoe naBieHHE, BO3HHUKHOBEHHE JHHEHYATOTO
CIEeKTpa aTroMa BOJOPOZAA, €CTECTBEHHass W  HMCKYCCTBEHHas

PaaIuOaKTUBHOCTD

11.4

OnucbiBaTh ~ M3y4YEHHBbIE CBOWCTBA  BelIeCTBA  (JIEKTPUUYECKHUE,
MarHuTHBIE, ONTUYECKHE, JICKTPUUECKYIO MPOBOAUMOCTD PAa3TUIHBIX
Cpell) M DJEKTPOMArHUTHbBIE SIBIEHHUS (IIPOLIECCHI), MCHOIb3Ys
¢u3nueckue  BEIMYMHBL:  DJIEKTPUYECKUM  3apsa, cuila  TOKa,
JNEKTPUYECKOE  HANpPSDKEHUE,  DJIEKTPUYECKOE  CONPOTHBIICHHE,
pasHocTh mnoteHuuanoB, IJIC, pabora TOka, WHAYKIHS MarHUTHOTO
nonsi, cwia Awmmepa, cwia JlopeHna, WHIYKTHBHOCTH KATYIIKH,
SHEPrusi 3JEKTPUYECKOIO0 M MArHUTHOTO IOJEH, MepuoJl U YacToTa
KosnebaHuil B Kosie0aTeIbHOM KOHTYpE, 3apsj U CHila TOKa B Ipolecce
rapMOHHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, (dhoxycHoe
paccTosiHEe M ONTHYECKas CHJIA JIMH3BIL, MPH OMHMCAHUU TMPaBUIBHO
TPAKTOBaThb (PU3MUECKUH CMBICI HUCMOJb3YEMBIX BEJIMYMH, HX
00O3HAaYeHHUsT W EAWHUIIBI; YKa3blBaTh (DOPMYIIBI, CBSI3BIBAIOIIUC

JAHHYI0 (U3MUYECKYIO BETUUUHY C APYTUMHU BETUYMHAMHU
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OnuceiBaTh U3YUYEHHBIE KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCTIOIb3YsI
¢u3nUecKre BEITUYHMHBI: CKOPOCTh 3JCKTPOMATHUTHBIX BOJIH, JTMHA
BOJIHBI M YacTOTa CBETa, JHEPrus U HUMIYJIbC (POTOHA, MEPHOJ
nojlypacrnazia, »HEprusi CBA3M AaTOMHBIX SJ€p; 0OpU ONUCAHUU
MPaBUIBHO TPAKTOBATh (PUIUUYECKHI CMBICI UCIOIb3yEeMbIX BEJIMYUH,
uX 0003HAUCHWS W CJWHHIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIHC
JaHHYI0 (PU3UYECKYI0 BETMYHHY C IPYTUMU BEIMYUHAMH, BEIYHCIISTH

3HauYeHue (HPU3NUECKOI BEITMUHNHbI

11.6

AHanu3upoBarh (U3UYECKHE TMPOLECCHl U  SIBICHUS, HCIHOJb3Ys
(1)I/I3I/I‘I€CKI/I€ 3aKOHBI nu HpI/IHIII/IHI)II 3aKOH OMa, 3aKOHBI
MOCNIEZIOBATEILHOTO W MApaJIeIbHOIO COEIUHEHHs] MPOBOIHUKOB,
3akoH Jlkoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIWHU, 3aKOH
MNPSIMOJIMHENHOTO PacHIpOCTPaHEHUSI CBETA, 3aKOHBI OTPAXKEHUSI CBETA,
3aKOHBI ~ TMPEJOMJICHHUS  CBETa, YypaBHEHHWE  OWHINTEWHA I
dororddekra, 3aKOH COXpaHEHUS DHEPrUH, 3aKOH COXPaHCHHS
UMITyJIbCa, 3aKOH COXpPAaHEHHsI DIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHHUsi ~ MaccoBOro  4HcCla, MmocTyinarsl  bopa,  3akoH
paaMoOaKTUBHOIO paclaja; IMpd HTOM pa3jaudyaTh CJIOBECHYIO
GbOpMyITHPOBKY 3aKOHA, €T0 MAaTEMAaTUUYECKOE BHIPAKEHUE U YCIOBHS

(rpaHUIBI, 00JACTH) TPUMEHUMOCTH

11.7

OHpGI[eJISITB HalpaBJICHUC BCKTOpa HWHAYKIUW MArHuTHOI'O I10JIA

MIPOBOJIHMKA C TOKOM, CHJIbI AMTiepa U cuiibl JIopeHiia

11.8

CTpOI/ITB n  OIIKMChIBATH I/1306pa>KeHI/Ie, Co3JaBacMoOC  INJIIOCKHM

3epKajaoM, TOHKOW JIMH30M

11.9

BEIMOTHATE SKCIIEPUMEHTHI TI0 UCCIIE0BAHNIO (DU3UUECKUX SBICHUH U
HPOIIECCOB € MCIOJIb30BAaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUIA; MPU
5ToM (opMyIupoBaTh MpodieMy (3ahady) M TUIOTE3y Yy4eOHOro
IKCIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  IPEJIOKECHHOTO

000py10BaHUS, IPOBOJUTH OMBIT U (POPMYIIUPOBATH BHIBOJIBI

11.10

OcyIJ_IeCTBJ'ISITB npaMbIC W KOCBCHHBIC H3MCPCHHUA (1)I/I3I/ILICCKI/IX
BCJIIMYHMH; IIpU 3TOM BBI6I/IpaTL ONTHUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCII0Jb30BaTh N3BCCTHBIC MCTOAbI OLICHKH HOI‘peIHHOCTef/'I I/IBMepeHI/If/'I

11.11

HccnenoBaTh 3aBUCUMOCTH (DU3MUECKHUX BEIUYUH C HCIOIH30BAHUEM
NPSAMBIX HM3MEPEHUM; IpU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
duKcHpOBaTh PE3yJbTAThl TOJYYECHHOW 3aBUCHUMOCTH (PUINICCKUX
BCJIMYMH B BUJIC TaOJIHII U TpadUKOB, JIeJaTh BEIBOJBI MO PE3yIbTaTaM

HucciaecJ0BaHuA

11.12

CobOmtomath mpaBmiaa 0e30MacHOTO TpyJAa TpPH  MPOBEICHUU




UCCIIEIOBAaHMH B paMKax ydeOHOro SKCHEpUMEHTa, Y4eOHO-
HCCIIEOBATENBCKON U NIPOEKTHOM AEATENBHOCTU C MCIIOJb30BAHUEM

W3MEPUTEIbHBIX YCTPOMCTB M JTaOOPAaTOPHOT'O 000Dy AOBAHMS

11.13

Pemarp pacu€THele 3a7auu C SBHO 3aJaHHON (PU3MUYECKON MOJEINBIO,
UCTIONB3ysl (U3MYECKHE 3aKOHBl M TPUHIMIIEI, HA OCHOBE aHaJH3a
yCIIOBUSL  3a7laud  BBIOMpATh  (PU3NYECKYI0 MOJENb, BBLACIATH
bu3nUeckue BEIMYMHBI U (POPMYIIBI, HEOOXOUMBIE ISl €€ PEIICHHS,
OPOBOJUTH PACUYETHI U OLEHUBATH PEATbHOCTh MOJTYYEHHOTO 3HAUYEHUS

(U3NIECKON BEITMINHBI

11.14

Pemate Ka4eCTBEHHBIE 3a/1a4u: BBICTPAUBAaTh JIOTUYECKU
HENPOTUBOPEUMBYIO LIETIOYKY PACCYKJICHHUM C OMOPOM Ha U3y4YEHHBIE

3aKOHBbI, 3dKOHOMCPHOCTH 1 (I)I/I3I/I‘-ICCKI/IC SABJICHUA

11.15

Hcnonp3oBaTh MpH  pelleHMH Y4eOHBIX 3a/ad  COBPEMEHHbIE
UH(QOPMAIIMOHHbIE TEXHOJOTUU ISl TOHMCKa, CTPYKTYpPHUPOBAaHMS,
UHTEpIpEeTallud M MPEACTaBICHUS Y4eOHOW M Hay4HO-TIOMYJISAPHOU
UHpOpPMaLKY, NOJYYEHHOM M3 PA3IUYHBIX UCTOYHHUKOB; KPUTHUECKU

AHAJTM3UPOBAThH TOIYIaeMYI0 HH(POPMAIIHIO

11.16

OOBSICHATh NMPUHIUIBI JEHCTBUS MAaIlUH, TPUOOPOB M TEXHUYECKHX
YCTPOWCTB; pazinyaTh YCJIOBUS HMX O€30MacHOr0 HCIOJIb30BAaHUS B

IOBCEIHEBHOU KU3HU

11.17

[IpuBoAMTE TpUMEPHI BKJIaJa POCCHUCKUX M 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE TPOILIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOTHH

11.18

Hcnonp3oBaTh TEOpETHUECKUE 3HAHUS IO (U3MKE B IMOBCECTHEBHOM
JKU3HU JUTsi oOecrieueHrs 6€30MacHOCTH MPU 0OpaIIeHur ¢ MpudopamMu
U TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHHUs] 30POBbS H

cOOJTI0/IEHNST HOPM DKOJIOTHYECKOTO MOBEJICHUS B OKPY KaIOIIEH cpejie

11.19

Paborate B rpynme C BBIMOJHEHHEM Pa3IMYHBIX COIUAILHBIX POJICH,
IUTAHUPOBaTh ~ paboOTy  Tpynmbl,  palWoOHAILHO  PACHPENesiTh
00s3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B  HECTaHJAPTHBIX
CUTyallMsX, aJeKBAaTHO OIICHMBATh BKJIAJ KaXJIOTO M3 YYaCTHHKOB

IPYMIIBI B pellIEHHE paccMaTpUBaeMOi poOIIeMbl




HHPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KVIACC

Kox
paszaeJia

Koa nposepsiemoro
3JIeMeHTa

IIpoBepsieMble 3J1eMEHTHI COACPKAHNS

OU3NKA U METOIbI HAYYHOI'O ITIO3HAHUA

11

®uszuka — Hayka o npupome. Hayunbie
METO/Ibl TIO3HAaHUS OKpYyXkaromero Mupa. Posb
JKCIIEpUMEHTa W TEOpUM B  IIpoOLECcCe

IMMO3HAaHUA IMPUPOIBI. 3KCHepI/IMCHT B (I)I/ISI/IKe

1.2

MopenupoBanue (GU3MUECKUX SBICHUA U
nponeccoB. Hayunele runoressl. Ouzndeckue
3aKOHBl M TE€OpHUH. ['paHMUIBl MPUMEHUMOCTH
(buznyeckux 3aKOHOB. [punuun
cooTBeTcTBUsA. Poimp u Mecto ¢uU3MKM B
(hopMHpOBaHMHM  COBPEMEHHOW  Hay4HOM
KapTUHBI MUpa, B MIPaKTUYECKON

ACATCIIbHOCTHU J'IIOI[CI71

MEXAHHUKA

##HPar##KNHEMATHUKA

2.1.1

MexaHu4deckoe IBHKEHUE. OTHOCUTEIIFHOCTD
MECXaHUYCCKOI'O ABHMIXKCHMH. Cucrema orcuéra.

Tpaekropus

2.1

2.1.2

[lepemerienue, ckopocTh (CpenHsisi CKOPOCTb,
MIHOBEHHas  CKOpOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, HUX IMPOEKIUH HA OCH
CHCTEMBI KOOpJMHAT. Crnoxenue

NEPEMEILIEHUI U CII0KEHUE CKOPOCTEN

2.1.3

PaBHOMEpHOE 51 PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBH)KEHUE. I'padpuku
3aBUCUMOCTH KOOpIMHAT, CKOpOCTH,
YCKOpEHUS, Iy TH u MepEMEIICHUS

MaTepHallbHON TOUYKH OT BPEMEHHU




2.1.4

CBoOoiHOE majieHNe. Y CKOPEHHE CBOOOTHOTO

naacHuAa

2.15

KpuBonuneitHoe nBwxenue. PaBHOMepHOe
NBIDKEHUE  MaTepUallbHOW  TOYKHM IO
OKPYKHOCTH. YTJIOBasg CKOpPOCTb, JIMHEHHAas
CKOPOCTb. [lepuon u 4acTora.

LlenTpocTpeMUTENBHOE YCKOPEHUE

2.1.6

TexHuueckue yCTpOWCTBA: CIIUJIOMETP,
JBVKCHHE CHapsANOB, LEIMHBIE U PEMEHHBIC

nepeaavyn

2.1.7

[IpakTuueckue paboThL Hsmepenue
MT'HOBECHHOH CKOPOCTH. HccnegoBanue
COOTHOUIEHUSI MEXIY IMyTIMH, NPOHICHHBIMHU
TEIOM 32  IIOCJIEIOBAaTElbHbIE  PaBHBIE
MIPOMEXXYTKH BPEMEHH MPH PABHOYCKOPECHHOM
JIBIDKEHUU C HAYaJIbHOM CKOPOCTBHIO, PaBHOM
Hyt0. M3ydeHue ABMKEHUS IIapUKa B BSI3KOH
KUOKOCTU.  M3ydeHwe  JBIDKEHHMs] — Tea,

OpOIIEHHOTO TOPU30HTATHHO

2.2

#iHParf## IMHAMUKA

2.2.1

[TpuHIMT OTHOCHUTEJILHOCTH T"amumes.
IlepBeiii 3akoH HproToHa. HHepuumanbHbie

CUCTEMBI OTCYETA

2.2.2

Macca Ttena. Cwna. IlpuHnun cynepnozunuu

CHJI

2.2.3

Bropo#t 3akon Hberorona miisg MarepuanbHON
TOYKA B MHEpPLUUAIBHOM CHUCTEME OTCYETa
(UCO). Tpermit 3axkon HeroroHa st

MaTCpUuaIbHbIX TOYCK

2.2.4

3aKoH BCCMUPHOTI'O TATOTCHUS. Cuna TsSKeCTH.

IIepBas kocmuueckas ckopocTs. Bec tena

2.2.5

Cwita ynipyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe tpenue. Cwiia TpeHHs
CKOJBKEHHUS W CWia TPEHHA  IOKOsl.

Kosdpdumment tpenus. Cuna conpoTuBIeHUS




Ipu ABHXKCHUU TCJIa B ) KUAKOCTH WUJIA I'a3C

2.2.7

HOCTyrIaTeJ'II)HOC " BpalmaTCJIbHOC IBMIXCHUC

a0COJIFOTHO TBépI[Ol"O TC1a

2.2.8

MOMEHT CHJIbl OTHOCUTEILHO OCH BpaIlICHUA.

[Inedo cunbl. YcioBus paBHOBECHs TBEPIAOTO
tena B ICO

2.2.9

TexHmyeckue YCTp OHCTBa: INOAIIMITHUKH,

JABMXKCHUEC HCKYCCTBCHHEBIX CITYTHHUKOB

2.2.10

[TpakTdeckue paboThl. M3ydeHue IBUKEHUS
Opycka TO HaKJIOHHOH IUIOCKOCTH  MOJ
neiicTBueM Heckoiabkux cui. HMccienoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIHUX
B JaedopmMupyemMoil MpyXHUHE U PE3UHOBOM
oOpasiie, OT BeIMYMHBI HUX Jedopmaluu.
HccnenoBanue ycinoBHii paBHOBECHUS] TBEPIOTO

TeJa, IMEIOIIETO OCh BPAICHHS

2.3

###Par###3AKOHbI COXPAHEHUA B MEXAHUKE

NMnynec maTepuaNbHOW TOYKHM, CHUCTEMBI

23.1 MaTepHalbHBIX TOuYeK. VMmyJabc culbl U
U3MEHEHHUE UMITyJIbCca Tela
232 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeakTuBHOE 1BUIKEHUE
2.3.3 PaGora cumbl
2.3.4 MouHOCTh CUJIBI
235 Kunernueckas sHeprus MaTepuaibHOW TOYKHU.
o Teopema 0 KHNHETUYECKOM SHEPTUU
[lorenumaneHas d3Heprus. IlorenumanbHas
236 SHeprus yIpyro nehopMUPOBAHHOK
- npyxunel. [loTeHnmanbpHas »>HEprus Tena
BOJIN3M TIOBEPXHOCTH 3eMIIH
[loTennuanbHble W HEMOTEHIIUATIbHBIC CHUIIBL.
237 CBsi3p  pabOTHl HEMOTEHIHMAIbHBIX CHJI C

HN3MEHCHHUEM MEXaHHIECKOM OHCPIrun

CHCTCMBI TCII. 3aKkoH COXpPaHCHUA




MEXaHUYECKON YHEPTUU

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4ecknue yCTpOMCTBA: JBWKEHUE PaKeT,
o BOJOMET, KOIIEP, IPY>KMHHBII MHCTOJIET
[Ipaktuueckue paboTel. M3ydenwe CBs3H
23.10 CKOpOCTEH Tel TMpu HEympyroMm yjaape.

Uc CJICOJOBAaHHUC CBiA3HU pa6OTBI CHJIBI C

M3MEHEHHEM MEXaHUIECKOM OHCPIrum Teia

MOJIEKVYIJIAAPHAS ©®U3UKA U TEPMO/IMHAMUKA

3.1

#iH#Par###OCHOBBI MOJIEKY JIIPHO-KUHETUYECKOI TEOPUU

3.1.1

OcHOBHBIE HOJIOKEHUS MOJIEKYJISIPHO-
KHHETUYECKOH TEOPUM. bpoynoBckoe
newkenue. nuddysus. Xapakrep IBHKEHUS U

BBaHMOHCﬁCTBHH qacCTull BEIICCTBA

3.1.2

Mopgenu cTpoeHHMsI Ta30B, JKHUIKOCTEH U
TBEPABIX TeI HW  OOBIACHEHHE  CBOMCTB

BEIIIECTBA HA OCHOBE 3TUX MOACTIEH

3.1.3

Macca w™onekyn. KommyectBo —BemiecTBa.

[TocTositnuass ABoraapo

3.1.4

TemoBoe paBHOBecue. Temmeparypa u eé

u3Mmepenue. Ilkana remneparyp Llenscus

3.15

Monens UIEAIbHOTO  Tasa. OcHOBHOE
ypaBHECHHE MOJIEKYJISIPHO-KHHETHYECKON

TCOpHUU NACAJILHOI'O Ira3a

3.1.6

AOGconoTHas TeMIeparypa Kak Mepa cpeaHei
KMHETUYECKOM DHEPTHH TEIUIOBOTO JBUKCHMS

yactul raza. [llkana remnepatyp KenbBuna

3.1.7

VpaBuenne Kunanelipona — MeHaerneesa.

3akoH JlanmpToHa

3.1.8

I"a30BBIE€ 3aKOHEIL I/I30Hp0ueccm B NACAJIbHOM
ra3c¢ C IIOCTOAHHBIM KOJHYCCTBOM BCIHICCTBA:

U30TEepMa, U30Xopa, u3odapa

3.1.9

TexHuueckue YCTpOMCTBA: TEPMOMETP,

OGapomMeTp




3.1.10

[IpakTnueckue paboTel. M3MepeHne Macchl
BO3JyXa B KJIacCHOM KomHare. MccnenoBanue
3aBHUCHUMOCTU MEXIY MapaMeTpaMu COCTOSTHUS

pa3pekeHHOro rasa

3.2

OCH

OBbI TEPMOJIMHAMMKHA

3.21

TepmonuHamuyeckass cucrema. BHyTpeHHss
SHEpPrus TEPMOAUHAMHUYECKONM CHCTEMBI U

CIIOCO0BI €€ U3MEHEHUS

3.2.2

KonuuectBo TemnoTsl u pabota. BHyTpeHH: s

OHCPIruAa OAHOATOMHOTO UACAIIBHOI'O I'a3a

3.2.3

Buasl Teruionepenauu: TETUIONPOBOIHOCTD,
KOHBEKIMs, M3IydeHHe. TeruoéMKOCTh Tena.
VnenpHasT TEIIOEMKOCThL BemiecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPU TCIIONICPEaAAYC

3.2.4

IlepBblii 3ak0H TepmoarHAMUKU. [Ipumenenune
IIEPBOIO 3aKOHa TEPMOJAUHAMUKH K
u3onporeccaM. ['padudeckass HHTEpIIpeTaus

paboThI raza

3.2.5

TemnoBele Mamwusbl. [IpuHUUMIBL  OEHCTBUA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus dHEPruu
B TemioBbiXx MamuHaxXx. KoaddunueHt
nosiesHoro  jgeWictBus  (mamee —  KIIM)

temioBoi mammubl. [{ukn Kapuo u ero KII/]

3.2.6

Bropon 3aK0H TEPMOJIUHAMHUKU.
HeobpaTtumocTs  TpoIlecCCOB B TPUPOJIE.
TermoBblie JIIBUTATEIIN. DKOJIIOTHYECKHE

HpO6H€MI)I TCINIOOHCPICTHKHU

3.2.7

Texnnueckne yCTpoOiicTBa: JIBUTATEIb
BHYTPEHHET O Cropaus, OBITOBOI

XOJIOAWJIbHUK, KOHAUITUOHCP

3.2.8

[IpakTrueckue padotel. I3MepeHne yaenpHOU

TEeIUIOEMKOCTH

3.3

###Par### AT PEIATHBIE COCTOSHMA BELLIECBA. ®A30BbBIE

INEPEXO/IbI




3.3.1

[Tapoo6pa3oBanue u kKoHaeHcaws. Mcnapenue
51 KUIIEHUE. VY nenbHas TEIUIOTa
apooOpa3oBaHusl. 3aBUCHMOCTh TEMIIEpaTyphl

KHUIICHHUA OT JaBJICHUA

3.3.2

AOCOIIIOTHAS M OTHOCHTENbHAS BIIAXKHOCTh

BO31yxa. HachklleHHbIi nap

3.3.3

Teépnoe TEJIO. Kpucrammmueckue u
amopdHBIe Tema. AHH30TPOINUS  CBOWCTB
KPUCTAJJIOB. Kunkue KpUCTaJLIBL.

CoBpemeHHbIe MaTepraibl

3.3.4

[InaBnenue u Kpucraumsauus. Y JAelbHas

TCIJIOTA IJIaBJICHUS. Cy6JII/IM alysa

3.35

VYpaBHeHHE TEIIOBOTO OajaHca

3.3.6

TexHuueckue yCTpoicTBa: TUIPOMETP U
IICUXPOMETP,  KaJOpUMETpP,  TEXHOJIOTUHU
IIOJIy4YEHUSI COBPEMEHHBIX MAaTEpUAJIOB, B TOM

YUCJIC HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUU

3.3.7

[IpakTnueckue paboTHL Hsmepenune

BJIA’KHOCTHU BO3yXa

SJIEKTPOAMMTHAMUKA

4.1

##H#Part###JIEKTPOCTATUKA

41.1

Onexkrpu3anys Tell. DNEeKTpUdeckui 3apsia. [Ba

BU A SJICKTPUICCKHUX 3apA10B

4.1.2

[IpoBoaHUKMN, JUAJIEKTPUKU "

MOJYTPOBOIHUKH

4.1.3

3aKkoH COXPaHCHUS DJICKTPUUCCKOI'O 3apsia

4.1.4

BzaumoneiictBre 3apsaoB. 3akon Kymona

4.1.5

DJNIeKTpUYECKOe ToJie. Hanpsixéanoctsb
3JIEKTPUUYECKOTO TOJIAL. [Ipunuun
cynepno3uiyu.  JIMHMM ~ HaNpsHKEHHOCTH

QJICKTPUUCCKOT'O IOJIA

4.1.6

PaGota cuim  3JIEKTPOCTATHYECKOTO  TOJISL.

Tlorenmuan. Pa3HOCTE MOTEHIIMATIOB

4.1.7

HpOBO,Z[HI/IKI/I U IOU3JICKTPUKU B IMOCTOSIHHOM




JJEKTpUUEcKOM  monie.  JluanekTpuyeckas

IPOHUIIAEMOCTD
ONEKTPOEMKOCTD. Konnencarop.
4.1.8 DNEeKTPOEMKOCTh  IIOCKOTO KOHJIEHCATopa.
OHeprus 3apsyKEHHOT0 KOHJEHCATOpa
TexHuueckne  yCTpOMCTBA:  3JIEKTPOCKOIL,
419 3JEKTPOMETP, AJIEKTPOCTaTHUYECKask 3allluTa,
o 3a3eMJIEHHE 3JIEKTPONpHOOpPOB, KOHIEHCATOP,
KCEpOKC, CTPYHHBIW PUHTEP
4110 [IpakTnueckue paboTHL N3mepenne

3JIEKTPOEMKOCTH KOHJEHCATOPa

4.2

HHHPar##HIIOCTOSIHHBIN DJIEKTPUYECKHIU TOK. TOKU B

PA3JIMYHBIX CPEJIAX

YcaoBus CyHICCTBOBaHUs IIOCTOAHHOI'O

4.2.1 3JeKTpuuecKoro toka. Mcrounuku toka. Cuna
Toka. [locTosTHHBII TOK
4.2.2 Hamnpsokerne. 3akon Oma 1 ydacTKa Ienu
123 DNEeKTpUYecKoe COMPOTUBJICHUE. Y IeIbHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarensHOE, napaienbHOe,
o CMEIIAHHOE COEIMHEHHUE MTPOBOJHUKOB
Pabora snexTpuyeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MONIHOCTh JIEKTPUUYECKOTO TOKA
anekTpoaBwkymias cuna (gamee — J/1C) u
127 BHYTPEHHEE COINPOTHUBIIEHUE MUCTOYHHMKA TOKA.
o 3akon Oma U1 TONHOM  (3aMKHYTOM)
aneKkTpuueckoil nenu. Koporkoe 3ambikanue
DJeKTpOHHAas MIPOBOJNMOCTh TBEPABIX
128 METaJuIOB.  3aBHCHUMOCTb  COIPOTUBIICHUS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD
429 OnexTpuueckuii TOK B BakyyMme. CBoiicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[onynpoBoanuku. CobcTBEHHAs U IPUMECHAs
IIPOBOAMMOCTD TOJYNPOBOIHUKOB. CBoiicTBa

p-n nepexoxa. ITonynpoBoaHUKOBBIE IPUOOPHI

4.2.11

OJIEKTPUYECKUA  TOK B DJIEKTPOJIUTaX.
DNEKTPOIUTHYECKAs JUCCOIAIHS.

DneKTpoau3

4.2.12

DNEeKTPUIECKU TOK B rasax.
CaMOCTOSTENILHBIIE ¥ HECAMOCTOSITEbLHBII
pa3psa. PaznmuydHble THITBI CaMOCTOSTEIBHOTO

pazpsga. Monnus. [liazma

4.2.13

TexHuueckue YCTPOMCTBA: amIiepMmeTp,
BOJILTMETP, PEOCTaT, MCTOYHMKM  TOKa,
3JIEKTpOHArpeBaTeIbHbIE pubopHI,
3JIEKTPOOCBETUTENLHBIE TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BAKYYMHBIN JHoJ,
TEPMUCTOPbI 51 (doTope3ncTopsl,

HOJ'IyrIpOBOI[HHKOBBIﬁ U0, raJiIbBaHUKa

4.2.14

[IpakTnueckue paboThL N3yuenue
CMEIIAHHOTIO COCVHEHUS PE3UCTOPOB.

WN3mepenne OJIC wucTOYHMKA TOKa U €ro
BHYTpPEHHEro conpotuBieHusa. HalOmonenue

QJICKTPOJIN3a

11 KVIACC

Kon Koanposepsiemoro
pasaesa 3JIeMeHTa

HpOBepﬂeMue JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMMTHAMUKA

#HHPar##H#MATHUTHOE I1OJIE. SJIEKTPOMAI'HUTHAS MHAYKIIMA

43.1

IlocTtosuable Mar"HuTel. B3aumonaeiicTBue

IIOCTOSAHHBIX MAarHuTOB

4.3

4.3.2

MaruutHoe mone. BekTop MarHuTHOU
nHayknud.  [lpuHnoun — cynmepnosunuu.
Jluanmn mMarnuTHOM wuHAYKUMU. Kaptuna

JMHUA  MAarHuTHOM  MHIOYKIHMH  TIOJS




IIOCTOSAHHBIX MAarHuTOB

MarauTHoe IIojIe IIpOBOAHUKA C TOKOM.
KapTI/IHa JIMHAK TI0J1 JJIAHHOTO TIPAMOTO

IIPOBOAHHMKA W 3aMKHYTOI'O KOJBLIEBOI'O

4.3.3 MPOBOJHMKA, KATYIMIKH C TOKOM. OTbIT
Opcrena. BzanmoaencTere NpoBOJHUKOB C
TOKOM
434 Cuiia Amrnepa, e€ MOayJIb U HalpaBJICHHUE
Cuna JlopeHnua, e€ MOIyJb U HANIPaBIICHUE.
JIBrKeHHEe  3apsHKEHHOM  4YacTHULbl B
433 OJTHOPOJIHOM MarHuTHoM Tione. PabGora
cunbl Jlopenna
4.3.6 SBneHne AIEeKTPOMArHUTHON WHIYKITUH
4.3.7 [ToToK BEKTOpa MarHUTHON UHIYKIIMH
OC uHayKIMu. 3aKOH JIEKTPOMArHUTHOMN
4.3.8 nHaykuun dapanes
BuxpeBoe anexktpuueckoe mnone. IC
WHAYKIMM B TPOBOJHHKE, JBIDKYIIEMCS
439 MOCTYMATEBHO B OJTHOPOTHOM MAarHUTHOM
roJje
4.3.10 [IpaBumno Jlenma
NuaykTuBHOCTD. SIBIIeHHME CAMOWHIYKIIHUU.
4311
OJ1C camouHAyKLINUU
DOHeprus MarHUTHOTO TIONS KATYIIKH C
4312
TOKOM
4.3.13 DNEeKTPOMAarHUTHOE TOJIe
TexHnueckne  yCTPOWMCTBA:  TOCTOSTHHBIC
MarHuTEhI, AIICKTPOMATrHUTEI,
4.3.14
AJIEKTPOBUTATETb, YCKOpHUTEIN
AJIEMEHTAPHBIX YaCTHUI, UHAYKIIMOHHAS TIeUh
IIpakTrueckue paboTHI. N3y4yenune
4315 MAarHUTHOTO TOJsI KATyIIKH C TOKOM.

I/ICCJICI[OBEIHI/IC HeﬁCTBHH IHOCTOSAHHOI'O

MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue




SIBJICHHUA SHGKTpOMaFHHTHOﬁ WHAYKIUH

KOJIEBAHUMA 1 BOJIHBI

5.1

#HHPartHHMEXAHUYECKHUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarensuas  cucrema. CBOOOIHEBIE
koseOanus. [apMoHHMUecKkue KoJieOaHusI.
Ilepwion, wdacrora, ammuTyaa © (¢asza

KOJIcOaHui

5.1.2

[IpyxunHbI MasTHUK. MareMaruyecKkui

MasITHUK

5.1.3

YpaBHEHHE TapMOHHYECKUX KOJeOaHUM.
Kunemaruueckoe u JTUHAMHYECKOe

OITHCaHUE KOJIE0ATEIbHOIO JABHKXCHUA

5.1.4

[IpeBpamenue SHEPIUU pu
TFapMOHHUYECKHX  KOJICOAHUSX. Cps3b
aAMIUIATYIBI KoJIeOaHui HCXOIHOU
BEJIMYUHBI C aMIUTUTYAaMU KOJleOaHuil eé

CKOPOCTH U YCKOPEHHS

5.1.5

Konebarenpupii  koHTYyp.  CBOOOIHBIE
AIEKTPOMArHUTHBIC KOJIeOaHus B
UaeabHOM  KOJebaTeIbHOM  KOHTYDE.
AHanoruss MeXJy MEXaHUYeCKUMH U
AIEKTPOMArHUTHBIMH KOJIEOaHUSIMU.

®opmyna Tomcona

5.1.6

3aKOH COXpaHEHUS! PHEPIHH B HJICATHHOM

K0JIe0aTeIIbHOM KOHTYpPC

5.1.7

BrbIHyX1eHHbIE MEXaHHUUYECKUE KOJEeOaHusI.
Pe3onanc. Pe3onanchHas KpHUBas.
BoiHyX1eHHBIE 3JIEKTPOMAarHUTHBIE

KoJicOaHus.

5.1.8

Ilepemennbii  TOok.  CuHycOMAAIbHBIN

MePEMEHHBIN TOK.

5.1.9

MomHocTb IIEPEMEHHOT0 TOKa.
AMIUINTYIHOE W JEMCTBYIOILEE 3HAUYECHHE

CHJIbI TOKA U HAIIPAKCHUA




5.1.10

Tpaucdopmarop. [IpousBoacTso, nepemaya
U NOTPeOJICHUE 3IIEKTPUYECKONH IHEPTUm.
DKOJIOTUYECKUE PUCKU IPU MPOU3BOJCTBE
IJEKTPUUECKON  DHEPIHM. Kynprypa
UCIIOJIb30BAHUS 3JIEKTPOIHEPTUU B

NOBCEIHEBHOU KU3HU

5.1.11

Texuuueckue ycrpoiicTBa: ceiicMorpad,
AIIEKTPUIECKHUI 3BOHOK, JMHUH

QJICKTponcpecaad

5.1.12

[Ipaktuueckue padotel. HMccnenoBanue
3aBUCUMOCTH IEpHOJia MajblX KoOJeOaHUi
rpy3a Ha HUTH OT JJIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanne nepeMeHHOro TokKa B
LEeNU M3 MOCIEA0BATEIbHO COEINHEHHBIX

KOHJIEHCATOPa, KaTyLIKH U pE3UcTopa

5.2

##PartH#MEX AHUYECKUE U SJIEKTPOMATHUTHBIE BOJIHBI

521

Mexannueckne BOJIHBI, YCIIOBUS
pacnpoctpanenus. Ilepumog.  Ckopoctb
pacnpocTpaHEeHUss W JJUHA  BOJIHBL

HonepeqHHe H IPpOJOJIbHBIC BOJIHBI

5.2.2

##HPar## Nurepdepenuns u audpaxius

MEXaHHNYECCKHUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3Byka

5.2.4

DONEeKTPOMAarHUTHBIE  BOJIHBL. Y CJIOBHSA
M3ITyYCHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranust BektopoB E, B u v

B AJIEKTPOMArHUTHOI BOJIHE B BaKyyMme

5.2.5

CBoiicTBa  HJIEKTPOMAarHUTHBIX  BOJIH:
OTpa’KE€HHUEe, MPEJOMJICHUE, MOJSIpU3aIUs,
midpakuus, uHTepdepeHuus. CKoOpocTb

QJICKTPOMArHuTHBIX BOJIH

5.2.6

[MIxana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHHe 3IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpyHLIMIIBI PAagUOCBA3U U TEIEBUACHUS.
Pannonokanus. DJEeKTpOMarHuTHOE

3arpsiI3HEHUE OKPYIKAIOIIEH Cpebl

5.2.8

TexHuueckne yCTpOMCTBA: My3bIKaJIbHBIE
WHCTPYMEHTBHI, YAbTPa3ByKOBas
IMArHOCTHKAa B TEXHUKE U MEAMIIMHE,
pazgap,  paaMONpPUEMHHUK,  TEIEBU30D,

anTeHHa, tenedon, CBU-neun

5.3

#HH#HPar##HOIITUKA

5.3.1

[IpsamonuHelHOe paclpocTpaHEeHHEe CBETa

B OJIHOPOJHOU cpexe. Jlyu ceera

5.3.2

OTpaxxeHrue cBeTa. 3aKOHbI OTPAKECHUS
cBerta. IloctpoeHre M300paKEHUI B TIIOCKOM

3epKaiie

5.3.3

IIpenomnenne cBeTa. 3aKkOHBI IPEIOMIICHUS
CBETA. AOGCOIIOTHBIN nokasareJb

IIPEJIOMIIEHUS

5.3.4

[TosmHoE BHYTPEHHEE OTPOKEHUE.
[IpenenbHBIA yron MOJHOTO BHYTPEHHETO

OTpakKeHHUs

5.35

Hucniepcust  cBera. CIOXHBII  cocTaB

oenoro ceeta. Liger

5.3.6

Cobuparolyie W pacceuBaIONINE JIMH3HI.
Tonkasa nuH3a. DOKYyCHOE pPACCTOSTHUE H
onTHYECKass  Cujga  TOHKOW  JIMH3BI.
[Toctpoenne nzo0pakeHuii B COOUPAIOIINX
U pacceuBarolmx JuH3aX. Dopmyna
TOHKOM JIMH3bl. YBEJIMYEHHE, [aBAEMOE

JIMH30U

5.3.7

[Ipenenbl TPUMEHUMOCTH TEOMETPUYECKOM

OIITUKH

5.3.8

Wnrepdepents  cBera.  KorepeHTHbIe
HCTOYHUKH. Ycnosus HaOIro1eHUS
MaKCUMYMOB u MUHHMYMOB B

UHTEpPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(l)aSHbIX KOI'CPCHTHBIX HCTOYHHUKOB

Hudpakmmst CBETA. JudpaknuonHas
pemérka. YcrnoBue HaOMIOJEHHS TJIABHBIX
5.3.9 MaKCHMYMOB npu MaJCHUN
MOHOXPOMAaTHYECKOTO CBETa Ha

IU(PPaKLUOHHYIO PEILETKY

5.3.10 [Monspuzanus cBera

TexHuueckue yCTpOMCTBA: OYKH, JyIa,

¢doroannapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHKPOCKOTI, TEJIECKOTII, BOJIOKOHHA
OITHKA, T paKkMOHHAs pemeérka,
TIOJISIPOU T
[IpakTHueckue paboTHI. N3mepenue

ImoKas3areciid IPCIOMIICHUS. HCCJ’IG}IOB&HI/IC
5.3.12 } ¥
CBOUCTB I/I306pa)KCHI/II/I B JIMH3ax.

Habmonenue qucnepcun cBeta

BJIEMEHTEI CIIELUAJILHOM TEOPMU OTHOCUTEJIBHOCTU

I'panunpl OPUMEHMMOCTH  KJIACCUYECKOU
MEXaHUKHU. [TocTynatet TEOPUH
6.1 OTHOCHUTEIIBHOCTH: VHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CBETa B BaKyyME,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

OTHOCI/ITCJ'IBHOCTB OlIHOBpCMeHHOCTI/I.
6.2 3ameyieHMe BpPEMEHH U COKpalleHUe

JJIUHBI

6.3 DHeprus ¥ UMITyJIbC CBOOOIHOM YaCTHUIIbI

CBsI3p MacCchl C DHEPrHEH W HUMITYJIbCOM
6.4 CBOOOJHOM 4YAaCTHUIBL. JHEPrHsl TOKOs

CBOOOTHOMN YaCTHULIBI

KBAHTOBA ®M13UKA

7.1

#i#HPar###3JIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Popmyia [1naHka cBs3M dHEPrun
7.1.1 ¢boTOHA ¢ ero yactoTroil. OHeprus u

UMITyJIbC (DOTOHA




7.1.2

OTtkpeiTHE U uccnenoBanue Gorodddexra.
Ombitet A.I. CroneroBa.  3akoHBI

dotorpdekra

7.1.3

YpaBHeHue OUHIITENHA U1

dotorddekra. «Kpacnas TpaHUIa»

dotorhdexta

7.1.4

Jasnenue cera. Onbitel [1.H. JIcOeneBa

7.1.5

XUMHYECKOE IEUCTBUE CBETA

7.1.6

TexHuueckne ycTpoicTBa: (OTOIIEMEHT,
¢doronaTuuK, COJIHEYHas! Oarapes,

CBETOIUOI

7.2

CTPOEHUE ATOMA

7.2.1

Monens atoma ToMmcoHa. OIBITE
Pesepdopra o ucciaenoBaHUIO CTPOSHUS

aToMa. HnaHeTapHaﬂ MOJCJIb aTOMa

71.2.2

[Toctynatel bopa. Nznyuenue u
noryiomeHue (GOTOHOB IpH  MEPEexoje
aTOMa C OJHOIO YpPOBHSA DJHEPrMM Ha
npyroi. Buapl cnektpoB. CnekTp ypoBHEN

OHCPIrur aroMa BOoAOpoaa

7.2.3

BomHoBrle cBoiicTBa yactull. BOJHBI 1€
bporiins. KopnyckynspHO-BOIHOBOM
nyanu3Mm. Jludpakius 2JIEKTpPOHOB Ha

KpHUCTaiax

7.2.4

CroHTanHoe U BBIHYXXACHHOC H3JIYUYCHHUC.

VYCTpoiicTBO U pUHIMIT padOTHI JTa3epa

7.2.5

TexHuuecknue yCTpOWCTBA: CHEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOM), Jla3ep, KBAHTOBBIM

KOMIIbIOTEP

7.2.6

[lpaktuyeckue  paborel.  HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MCTOI[BI Ha6J'IIOI[eHI/I$I n peructpanuu

OJICMCHTAPHBIX YaCTHIL




7.3.2

OTKpbITHE  PATUOAKTUBHOCTU.  OTBITHI
Pesepdopna mo ompeneneHurO cocrasa
paaroakTHUBHOTO W3nydeHwms. (CBOHCTBa
anb(a-, Oera-, raMmma-u3ydeHus. BausHre

PaaAOaAKTUBHOCTHU Ha JKUBBIC OPIraHU3MbI

7.3.3

OTkpelTHE  IIPOTOHA W HEWTPOHA.
Hyxnonnas mozens simpa ['eiizenbepra —
WBanenko. 3apsn sapa. MaccoBoe 4ncio

sapa. M3oTonsl

7.3.4

Aunbda-pacma. DNEeKTPOHHBIN "
MO3UTPOHHBIN Oera-pacma. l'amma-
U3JIy4eHue. 3aKOH  paJgMOaKTHUBHOIO

pacmnana

7.3.5

9Hepr1/m CBA3HU HYKJIOHOB B sape.

Anepusie cunsl. edexT macce sapa

7.3.6

Snepuble peakiuu. JleneHne W CUHTE3

aaep

7.3.7

SAnepusii peakTop. TepmosiaepHbIi
cuHre3. [IpoOGiaembl U  HEpPCHEKTUBHI
SAIEPHOM  DHEPIeTUKU.  DKOJOTUYECKHE

ACIEKTBI ICPHOU YIHEPTETUKHU

7.3.8

OneMmeHTapHble  YacTullbl.  OTKpbITHE
MO3UTPOHA. dyHIaMeHTalIbHbIE

B3auM OﬂCﬁCTBHH

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
kamepa BunbcoHa, saepHbBII peakTop,

aroMHas 6oMm0Oa

7.3.10

[lpaktuyeckue pabotel. HccnemnoBanue
TPEKOB YaCTHIL (o TOTOBBIM

¢dororpadusim)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mgHoro Heba. CosBe3ausi, spKue

3Bé3,[[]51, IJIAHCTBI, X BUAUMOC IBUKCHUC

8.2

Conueunas cucrema. IlmaHeTsl 3eMHOI




IPYIIIBL. [Inanerel-ruranTel M HX
CIlyTHUKH, KApPJIUKOBBIE IUIaHETbl. Maibie

Tena COTHEYHOU CUCTEMBI

8.3

Comnnie, ¢dorochepa wu  atmocdepa.

ConHeuHast aKTUBHOCTh

8.4

NcTtounuk sneprun ConHua u 38€31

8.5

3BE31pl, MX OCHOBHBIE XAPAKTEPUCTHKHU:
Macca, CBETUMOCTb, paauyc, TEMIIEparypa,
nX B3aMMOCBSI3b. Hunarpamma
«CHEKTPAIbHBI KJIACC — CBETUMOCTBY.
3BE3/bI  TJIABHOM  IOCJENOBATEILHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTL» JJIA

3BE31 IJIABHOMU MMOCJIEIOBATEILHOCTHA

8.6

###Par###BHyTpeHHEe  CTpOEHUE  3BE3L.
CoBpemMeHHbIE HpeICTaBIICHUS 0
NpOUCXOXKIAeHUU | 3Bostoimn ConHua u

3BE3. DTanbl )KU3HU 3BE3]1

8.7

Mneunsiii  Ilyte — Hama ['amakTuxa.
CnupanbHast ~ cTpykTypa  ['ajmakTuky,
pacnpeneneHue 3BE3N, Tra3a U MbUIN.
Ilonoxxenne wu nBwxkenue ConHua B
lamaktuke. Ilmockas W  cdepuueckas

HOACUCTEMBI | aJlTakKTHKU

8.8

Turnsl TaJIaKTHK. Paguoranaktuku u

KBazapbl. YEpHBIE ABIPHI B sIpax rajlakKTUK

8.9

Bcenennas.  Pacmmpenne — BceneHHOI.
3akoHn XaO0ma. PazOeranuwe ranakTHK.
Bo3pact u pamuyc BcenenHou, Tteopus
bonmpmoro B3peiBa. Mognens  «ropsueit

Bcenennoi». PenukroBoe nsnmydenue

8.10

MacmtabHast ~ cTpykrypa  BceneHHOM.
Meraranaktuka. Hepeménusie npobiaembl

aCTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

METOANYECKHUE MATEPUAJIbBI 1JISs1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






