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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpPOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IMOJIOKEHHM U TpeOOBaHUM K pe3yJsbTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c yuérom ¢enepanbHOl pabodyeil MmporpaMMbl BOCHHUTAHMS U
KOHIIENIINK TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBaresbHbIE MPOTPAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOUN KapTHUHBI Mupa oOydatomuxcs 10—11 kmaccoB mpu o0yueHun
ux Qu3uke Ha 6a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESTEIILHOCTHOIO MOAX0/Ia.
[Tporpamma no ¢usuke coorBeTcTBYeT TpedboBaHusiM GPI'OC COO k mraHupyeMbIM
JUYHOCTHBIM, NMPEIMETHBIM U METANPEAMETHBIM pe3yibTaTaM O0yUeHHUs, a TaKkKe
YUUTHIBAET HEOOXOJMMOCTh peaNM3alli MEXKIPEIMETHBIX CBsi3ed (U3HKU C
€CTECTBEHHO-HAYYHBIMHU yUE€OHBIMU IIpeIMeTaMu. B Hell onpenensorcs OCHOBHbIE
e U3ydeHust GU3NKU Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus, IUIAHUPYEMBbIE
pe3ynbTaTbl  OCBOEHUS Kypca (M3UKU: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma o pu3uke BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « Pu3nka» 1o rogam oOy4eHHs..

du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPUPOJbBI, BBICTyHas B
KayecTBe yueOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyskaromeMm mupe. [lIkonbHbINA Kype PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3ydaeMbIX XHMHUEH, OHOJIOTHEH,
dbusmyeckoir reorpaduerd W acTpoHoMmmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeNesseT XapakTep W pa3BHUTHE
pa3HOO00pa3HBIX TEXHOJIOTHI B c(pepe SHEPreTUKHU, TPAHCTIOPTA, OCBOSHHS KOCMOCA,
MOJIyYEHHUSI HOBBIX MATEpHANIOB C 3aJaHHBIMU CBOMCTBAMH M Jpyrux. M3ydenue
(bU3HKK BHOCUT OCHOBHOM BKJIa/1 B (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydarouuxcsi, B (OpMUPOBAHHE YMEHHN NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS [IPU BBINIOJHEHUU UMHU YYE€OHBIX UCCIIEA0BAHMIM.

B ocHOBY Kypca ¢pu3uKku 11 ypOBHS CpeIHEro 001mero 00pa3oBaHus IMOJI0KCH
pAI UAEH, KOTOPbIE MOYKHO PACCMATPUBATh KaK IPUHIUIIBI €r0 MIOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEHl Kypc SBISIETCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK ¥ COBPEMEHHOM (U3HKH.



Hoesn eenepanuzayuu. B cooTBeTCTBUM C HEWl Marepuan Kypca (GU3MKH
00beqMHEH BOKPYr (U3MYEeCKHX Teopwil. Bemymum B Kypce sBisieTcs
dbopMupoBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MAaTEpHUHU, BEIIECTBE U
oJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanojaraeT HCIOIb30BaHHUE
I'YMaHUTApPHOTO IMOTEHIMala (U3NYECKON HAyKH, OCMBICICHHE CBSI3U Pa3BUTHUS
bu3MKH ¢ pa3BUTHEM OOIIECTBA, & TAK)KE C MHPOBO33PEHUECKUMHU, HPABCTBEHHBIMH
Y 3KOJIOTMYECKUMU ITPOOIeMamMu.

Hoes npuxnaonoii nanpasnennocmu. Kypce pu3uku npeanonaraet 3HakOMCTBO
C HIMPOKHM KPYTOM TE€XHHYECKHX M TEXHOJOTMYECKUX MPUIIOKEHUN H3y4YEeHHBIX
TEOPUU U 3aKOHOB.

Hoes sxonocusayuu peann3yercs TOCPEACTBOM BBEACHHUS JIIEMEHTOB
COJCpKaHUS, MOCBSIIEHHBIX 3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU U TEXHOJIOTUH, a TaKXke O0O0CYKIEHUs
po0JieM PalMOHAIBHOTO MPUPOIOTIONH30BAHMS M SKOJIOTHUECKOI 0€30MacHOCTH.

Crep>xHEBBIMH 3JIEMEHTaMH Kypca (DU3MKHM Ha ypOBHE CpPETHETO OOIIero
oOpa3oBaHus SBISIOTCS (U3MUeckue Teopur ((popMUpOBAHUE MPEIACTABICHUN O
CTPYKTYpe TOCTpOeHUsI (HU3NUECKON TeopuH, poid (GyHIAMEHTAIbHBIX 3aKOHOB U
MIPUHIIATIOB B COBPEMEHHBIX MIPEICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBIICHUI U MPOLIECCOB).

CucTeMHO-AeSTeNbHOCTHBIN MOAX0A B Kypce (DU3UKU peanu3yercs Mpexkie
BCETO 3a CYET OpraHM3alUd IKCIEPUMEHTATBHON AESTEIBHOCTH O0YYaroIIuXCs.
Jyis 6a30BOTO YpOBHS Kypca PU3UKU — 3TO UCTIOIH30BAaHUE CUCTEMBI ()POHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTA00PaTOPHBIX pabOT, KOTOPHIE B IPOTPAMME
no ¢u3znuke OOBEAMHEHBI B OOLIMI CHUCOK YYEHHYECKUX MPAKTHUECKHUX padoT.
Beinenenne B yka3aHHOM IIepeyHe J1a0OpaTOpHBIX padoT, MPOBOJUMBIX IS
KOHTPOJIS Y OILIEHKH, OCYIIECTBIICTCS yUYaCTHUKAMHU 00pa30BaTeIbHOTO IMpoliecca
UCXOJIl U3 OCOOEHHOCTEW IJIAHUPOBAHMWS W OCHAIlleHUA KaOuHeTa (Quiuku. llpu
TOM O0ECleyuBaeTcsl OBJIAJEHUE OOYYAIOIIMMUCA YMEHUSIMU IPOBOJUTH
KOCBEHHbIE H3MEpPEHHs], HCCIEeIOBaHMS 3aBUCHUMOCTEH (DU3MUYECKUX BETUYMH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yesieTcs pEIIeHNI0 PACUETHRIX M KAY€CTBEHHBIX 3a/1ad.
[Tpu 3TOM 17151 pacu€THBIX 3a7a4 MPUOPUTETOM SBJISIOTCS 33J]a4M C SIBHO 3a/1aHHOM
¢u3uueckoil Monenplo, TO3BOJSIOMIME TMPUMEHATh HM3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pas3felia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HbIX pasnenoB. [ Ka4eCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 33JaHUS Ha
OOBSICHEHHE NPOTEKaHUS (PU3NYECKUX SBJICHUM U TPOLECCOB B OKpYXKarouleu
KU3HH, TpeOyromue BbiOOpa (U3NYECKOM MOJENH JUIsl CHTYallud IPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanusamu @I'OC COO k maTepralTbHO-TEXHUUECKOMY
oOecrieyeHuI0 y4yeOHoro mpoiecca 0a30BbI YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpeaHero oOiiero oOpa3oBaHMs JIOHKEH HM3y4aThCsd B YCIOBHUSX MPEIMETHOTO
kaOvHeTa (PU3MKK WIA B YCIOBUSAX HHTEIPUPOBAHHOIO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYYHOI0 ITMKiIa. B kabuHeTe PU3MKK TOMKHO OBITH HEOOXOIMMOE
nabopaTopHoe OOOpYJOBaHUE JMJi BBINOJTHEHUS YKa3aHHBIX B Iporpamme I1o
(bu3MKe yUSHUYECKUX MTPAKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000PYJOBaHUE.

JleMoHcTpanimoHHOEe  00Opy/ioBaHWEe (PopMUpYETCS B COOTBETCTBUU C
OPUHIIUTIOM MUHUMAJIBHOW JOCTaTOYHOCTH W OOECIEYMBAET IMOCTAHOBKY
MEPEUUCIEHHBIX B TMporpaMMe Mo (U3UKE KIIOYEBBIX JIEMOHCTPAIMM IS
UCCJICIOBAHMUSI  WM3Y4YaeMbIX  SBJICHUH ©  IPOIECCOB, OJMIUPHUYCCKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 000OpynOBaHHME I YYEHUUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIIEUMBAETCS B pacyeTe
OHOTO KOMIUIEKTa Ha JByX oOydJarommuxcs. TemMaTndeckue KOMILUIEKTHI
1a00paTOpHOTO OOOPY/IOBAHUSI JIOJKHBI OBITh IMOCTPOEHBI HAa KOMILIEKCHOM
WCIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJIE TU(POBBIX JabOpaTopuil.

OCHOBHBIMHU LIEJIAMH U3y4eHUs PU3UKHU B 001IEM 00pa30BaHUU SABIISIOTCS:

e (opMupoBaHHE HWHTEpeca M CTpEeMJCHHS OOYYaIOMUXCS K HAyYHOMY
W3YYEHUIO TPHUPOJbI, PA3BUTHE WX HHTEIUICKTyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS B (POPMUPOBAHKE
MCCIIEIOBATEFCKOTO OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHHUs] OCHOB
CTpOEHUs MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

e (QopmupoBanue yMeHUH OOBSCHATH SBICHUA C HKCIOJIb30BAHHEM
(bU3NYeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeIhCTB;

e (opmupoBaHue mpenCTaBICHUNA O pou (PUMKHU NS PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH.

JocTixkeHne 3TuX 1eneld oOecrneunBaeTcsl peleHueM CIeAyIoluX 3a1a4 B

npoIiiecce u3yueHus Kypca GU3UKU Ha YPOBHE CPETHEro O0IIero oopa3oBaHus:

e MpuoOpeTeHne CUCTEMBI 3HAHUHN 00 00X PU3MUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUAX, BKIIOYAS MEXAHWKY, MOJEKYSIPHYIO (PUBHKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HKY M 3JICMEHTBI aCTPO(PU3UKH;

e (QopmupoBaHMe yMEHHN NTPUMEHATh TEOPETUUYECCKHUE 3HAHUS  JUIS
oObsicHeHUs (U3WYECKUX SBJICHUH B TPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOEHHE CMNOCOOOB peUIeHHs] pa3iMYHBIX 3a7ad C SBHO 3aJaHHON
bu3nueckoil MOJENbI0, 3a/1ay, MOAPa3yMEBAIOIIUX CaMOCTOSTENIbHOE
co3faHue (pU3NYECKOr MOJEIH, aIeKBATHON YCIIOBUAM 33/1a4H;

e TMOHMMaHUE (PU3NYECKUX OCHOB U MPHUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUAHUS HA OKPYKAIOLTYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U IMPOBEACHUS
(U3HYECKUX SKCIEPUMEHTOB, aHANIM3a M HHTEpIpPETalud HHPOPMALINH,
OIPEJENICHHS TOCTOBEPHOCTHU MTOJIyYEHHOTO PE3yJIbTaTa;

e CO3JIaHHE YCJIOBHMM JJIsl Pa3BUTHsI YMEHHI MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wu3yuenne ¢usuku (0a30BbId ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBanus otBoautcs 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Henenio), B 11
KJ1acce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mnporpamMme 1o (QU3MKE TMepeyeHb JaOOpATOPHBIX M
MPAKTUYECKUX paldOT SBIAETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JEJaeT BbIOOD
MpoBeNeHUsT JTA0OPATOPHBIX pPabOT U OMBITOB C YYETOM WHIWBHUIYATbHBIX
0COOCHHOCTEH 00yJarOIUXCHl.



COJAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usnka — Hayka O npupone. HaydHbple METOIBI MO3HAHUS OKPYXKAIOILIETO
Mupa. Posib 3kcriepuMenTa v TEOpUH B IIPOLIECCE MIO3HAHMS TPUPOBL. DKCIIEPUMEHT
B pusuke.

MonenupoBanue (U3MUYECKUX SBIEHUN MU mpoueccoB. HayuHble runotessl.
dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHON KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AHanoroBble W IUGPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe naBmxeHre. OTHOCUTEIBbHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAasi CKOPOCTH) H
YCKOPEHHE MAaTE€pUajJbHONW TOYKH, MX IMPOEKIMM Ha OCU CHUCTEMBI KOOPIAWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPAMHAT, CKOpPOCTH, YCKOPEHMS, MYTH HW IEPEMEILICHHUS
MaTepUaJIbHON TOYKHA OT BPEMEHH.

CBoOoaHOE najzieHue. Y CKOpeHre CBOOOTHOTO MaICHMUS.

KpuBosmHeHOE NBMKEHUE. [[BHIKEHNE MATEPUAIIBHOW TOUKH IO OKPYKHOCTH
C IOCTOSIHHOM IO MOJYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHASI CKOPOCTb.
[lepuon u yactora oOpamienus. LleHTpocTpeMHUTeNIbHOE YCKOPEHHUE.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIHIOMETD,
JIBUYKEHUE CHAPSA0B, LIETTHBIE U PEMEHHBIE NIEPEIAYH.

Jlemoncmpayuu

Mopenb cucTeMBl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBHKCHUSL.

[Tpeobpa3zoBanue ABMKEHUIN C UCTIONB30BAHUEM MTPOCTHIX MEXaHU3MOB.

[Tanenue Tes B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGmionenue aBuKeHUs Tena, OPOLIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpapienue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJbIO OMPEICICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMM TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS IApUKa B BA3KOU )KUIKOCTH.

N3yuyenue aBuKEeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
HNueprumanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepno3unuu cuil. Bropoi 3akon HetoToHa auist
MaTepUAIBHOW TOUYKH. Tpernit 3akoH Hpr0TOHA 111 MaTe€pUaIIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (mokosi, ckoJibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU Te€Ja B AKUJIKOCTH WIIU ra3e.

[TocTynarenpHO€E U BpalaTeIbHOE BUKEHHUE a0COIIOTHO TBEPAOTO TeENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcHu BpamieHus. I[lnedo cunbl. YcinoBus
paBHOBECUS TBEPAOIO Tea.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHUCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIliu.

HesecomocTs. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.

YcnoBust paBHOBecHs TBEPAOro Tena. Buabsl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOM MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiuH.

HccnenoBanne yclioBHM PAaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvl cOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MaTEpHUAIbHBIX TOYEK.
Nmnynbc Cullbl M1 M3MEHEHUE HMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunetnueckas sHepruss MarepuajbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTenunanbHast SHEprusl. [ToTrenumnanbpHas SHEprus YIIPYTO
nedopMupoBaHHOM NPy KUHBL. [loTeHIMaNbHAS SYHEPTHS TeIa BOJIU3U TOBEPXHOCTH
3emun.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEN. 3aKOH
COXPaHECHUSI MEXaHUYECKOM SHEPTUM.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoOMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUsI UMITYJIbCA.

PeakTuBHOE IBHKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIBI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJla Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MoaekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKONM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwkenue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YaCcTHLl BelecTBa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJBIX TE U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3Mepsl Moseky. KomnyecTBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopens  unpeanpHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpUHM HJACaIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEe KWHETHYECKON SHEpPruM TEIIOBOTO JBIKEHUS uactull rasza. [llkama
temneparyp KensBuna. I'azoBble 3akoHBI. YpaBHeHue MenneneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpelncTaBieHHe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUM.

OmnwiTel 10 MU PYy3UN KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAS TPUPOLY NABICHUS ra3a HA CTEHKH COCyAa.

OnpIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy MapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI dHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnuectBo temnorsl U padbora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAIBHOrO0  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitTue 006 anmabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMHKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['padpuueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBaHust SHEpPrHUM B TEIUIOBBIX MamuHax. KoadduimeHT moie3Horo
nevctBua TteroBo mammubl. [{ukn KapHo u ero kosdduiumeHt mnose3HOro
JNENUCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuueckne yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHHE: JBUTaTEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH 3HEpruu Tejaa IpPU COBEPIIEHUU paOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIus).

N3meHenue BHyTpEeHHEW SHEpTrun (TeMIiepaTyphl) Tejla Npy TeIIonepeaaye.

OneIT 0 a1nabaTHOMY pacIIMPEHUIO BO3AyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mopnenu napoBoil TypOHHBI, ABUTAaTEsl BHYTPEHHETO CTOPAHHUs, PEAKTHBHOI'O
JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomol

N3mepenne yaenbHOM TEMI0EMKOCTH.

Tema 3. Acpecammusie cocmosanun eewyecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcauus. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTENbHASl BIAXHOCTh BO3AyXa. HacklieHHbI mnap. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHS.

Teépmoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctaiyioB. Kuakue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBieHue wu
KpucTayi3anus. Y aenbHas Tersiora miasiaeHus. Cyonumanms.

VYpaBHeHUE TEMIOBOTO OanaHca.

TexHnueckre yCTpONCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH IMOJTYYEHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJI€ HAHOMATEPUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX NAPOB.

Kunenune npu nNoHWKEHHOM JTaBJICHUH.

Crioco0bl U3MEPEHHUS BIAXKHOCTH.

HaGnronenune HarpeBanus U MJIaBiI€HUS KPUCTAIUNIMYECKOTO BEILIECTBA.

JleMOoHCTpanust KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHre 0OTHOCUTENIbHON BIAKHOCTH BO3/1yXa.

Paznen 4. DiaekTpoauHaMHKA
Tema 1. Inekmpocmamuxa
OneKkTpu3anust Tela. OJIEKTPUYECKHHM 3apsan. /[Ba BHaa 3IIEKTpUYECKHX
3apsa0B. IIpOBOAHUKH, AUBIIEKTPUKU M TMOJYNPOBOJHHMKU. 3aKOH COXPaHEHHS
IEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsanoB. 3akoH Kynona. TodeuHbIN 3JIEKTPUYECKAN 3apsI.
Onektpuueckoe mone. Hanpsok€HHocTs  dnekTpuyeckoro mnons.  [IpuHoun



CYNEPIIO3ULUN BJIEKTPUUYECKUX MOJIeh. JIMHUM HaANpsyKEHHOCTH BIEKTPUYECKOTO
TOJISL.

Pabota cui anekTpocrarudeckoro nosis. [lorenuan. Pa3HOCTh NOTEHITMATIOB.
IIpoBOAHMKM WM JHAJIEKTPUKMA B JJIEKTPOCTATUYECKOM moJie. Jludnexkrpuyeckas
MIPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, SJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpPUOOpPOB,
KOH/JIEHCATOp, KONMUPOBAJIbHBIN alIapar, CTPyHHbIIA TIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TElL.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTAaTHYECKAS 3aIUTA.

JIA3IIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIJIEKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. ITocmosannstit 31ekmpuyeckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIIOBUSI CYIIECTBOBAHUS DJIEKTPUUYECKOIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akoH OMa 1151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COEINHEHUE IIPOBOTHUKOB.

PaGora oamexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
ANEKTPUYECKOTO TOKA.

DNEKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HCTOYHMKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 351eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

ONEeKTpOHHAsT  MPOBOAMMOCTb  TBEPJBIX  METAIOB.  3aBUCUMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MMYyYKOB.

[1onynpoBOIHUKMY. CoOcTBeHHas 151 MIPUMECHAS MPOBOJIUMOCTh
noJIynpoBogHUKOB. CBoMCTBa p—n-niepexosia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALNS. DIEKTPOIH3.



DNeKTpuuecKu TOK B Ta3zaxX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lazma.

TexHudyecknue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAJIEKTPOHArpeBaTelibHble MPUOOpHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA 1 HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEYEHUsSI U MaTepHraIa.

CMemaHHOe COeTMHEHUE TTPOBOAHUKOB.

[IpssMoe wW3MepeHHne DIEKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONIPOTHUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEenaHHOrO COEIMHEHHS PE3UCTOPOB.

N3mepenne 3JIeKTPOABMKYILEH CHUIIBI MCTOYHHMKA TOKA W €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroienue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4HOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIMS,
napabona, runepbosia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPpUUYECKHE (YHKIIUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexanndeckoe IBUKEHUE B >KMBOW mpupoze, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BUbl TEIIONEpPENayH, TEIUIOBOE PAaBHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU MIPUPOJIE.

Xumus: JTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U Ia3oB,



DIIEKTPUUECKHE  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAs  JTUCCOIHAITHS,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE NBIKEHUH C HCTOJIH30BAHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKU, WCIOJIh30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbCa B TEXHHUKE (pakera, BOAOMET W Jpyrue), ABUTATEIh BHYTPEHHETO
cCropaHwusi, mapoBas TypOWHa, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepPHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpyHHBIN IIPUHTED, DIIEKTPOHArPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

ITocTosiHHBIE MarHUTHL. B3anMOIeUCTBUE TTIOCTOSTHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTtop MarauTHOM MHAYKUMU. [IprHIMI Cynepno3uiny MarHUTHBIX MTOJIEH.
JluHnn marHuTHOW wWHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WHIYKIAHW TIOJIS
MTOCTOSIHHBIX MarHuTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MAarHUTHOTO TOJISl JJIMHHOTO MPSMOTO HPOBOAHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKU ¢ TOKOM. OmnbIT OpcTeaa. BzauMoaencTBiue MpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HalpaBlieHUE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM MoJjie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKOUUA. [lOTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKIMHA. 3aKOH 3JIEKTPOMATHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3JeKTpUYECKOE TOJie. IDNEKTPOABIKYIIAs CHIa WHIYKIHH B
MIPOBOJAHUKE, IBMXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MarHUTHOM IIOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHE CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE TMPUMEHECHHUE: TIOCTOSIHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHULl, MHIYKIIMOHHAS TEYb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOIO MTy4YKa MAarHUTHBIM TIOJIEM.

JluHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictBue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3eKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh DJIEKTPOJBHKYILIEH CHJIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHIYKIUU.

Pasznes S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3n1eKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, dacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXvHHBIM MasATHUK. MaTeMaTUYECKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBparenne sHepruy Mpyu TapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOrus MEXIy MEXaHHUYECKHUMH WU
AIEKTPOMarHUTHeIMU  KojeOanusimu. @dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsX. BoIHYKIEHHbBIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKAa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U MOTPEOIICHUE IIEKTPUUECKOM
DHEPIUHU. DKOJIOTMYECKUE PUCKHU IIPU IPOU3BOJCTBE JIIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (MIPY>KUHHBIA WITH
MaTeMaTUYECKUI MasTHHK).



Hab0mroienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUM.

HaGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMmbl (3aBUCUMOCTH CUJTBI TOKA M HAMPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu TMOCIEIOBATENBHOM COEOUHEHUU PE3UCTOpPA, KATYIIKH
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb IMHUU 3JIEKTPOIEPEaAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomol

HccnenoBanne 3aBUCUMOCTH TIEpUOIa MaJibIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U Macchl Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LEIMH U3 MTOCIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaHeHnus. llepuon. CxopocThb
pacrpocTpaHeHuss W JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. [ poMmkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BektopoB E, B, V B anekTpomarauTHoil BosnHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEIOMIICHUE, Mospu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >ME€KTPOMArHUTHBIX BOJIH. [[puMeHeHHEe 3EeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI paguOCBS3U U TeNEBUACHUS. Panqronokanus.

DIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEBI.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paaroNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Koneo6mtomeecst Teso kak UICTOYHUK 3BYKa.

HabGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmronenne nuatepdepeHunu 1 1uppakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenrie cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanre CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJIOMIICHHUE,
noJispu3anus, tudpakius, tHTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCONIOTHBIN MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

Cobuparomire 1 paccenBarolye JuH3bl. ToHkas TuH3a. DOKyCcHOE pacCTosIHUE
U ONTHYECKas cwia TOHKOW JuH3bI. [locTpoenne n3o0pakeHuil B COOUpAIOMUX |
paccenBarolnX JUH3aX. PopmyJsia TOHKOU JIMH3bL. Y BEJIMYEHUE, 1aBAEMOE JTMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON OIITUKH.

BonnoBast ontuka. Wutepdepenunss cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBus HaOMIOAEHUS MAaKCHMYMOB W MUHUMYMOB B HHTEp()EpEeHIIMOHHOM
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JludpakiuoHHas pemérka. YCIOBUE HaOIIOCHUS
[JIaBHBIX ~MAaKCMMyMOB TIpM  MAaJACHUH MOHOXPOMAaTHYECKOrO0 CBE€Ta Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
dboToanmnapaT, MPOCKIMOHHBIA ammapaTr, MHUKPOCKON, TEIECKOI, BOJIOKOHHAS
OITHKA, TU(PPAKITMOHHAS PEHIETKA, TTOJIIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pAacHpPOCTPAaHEHUE, OTPAKEHHUE M MPEIOMIICHUE CBETA.
OnTuyeckue nprudOpBHI.

ITomHOE BHYyTpEHHEE OTpakeHne. Moienb CBETOBOAA.

HccnenoBanrie cBOMCTB U300paKeHUH B JIMH3AX.

Mozaenu MUKpPOCKOIIA, TEJIECKOIIA.

HaOnronenune natepdepeHinu crera.

Hab6mronenune nudpaxiuu ceera.

Hab6nronenue nucnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomy4yenue cnekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEMIETKH.

Habnronenue nosspusanuu CBETa.

Yyenuueckuii sxcnepumenm, 1abopamopuusie pabomol

N3mepeHne nokazaress npeaoMIEHUs CTEKa.



HccnenoBanre cBOMCTB M300paKeHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCUTEIBHOCTH
['paHuIBl TPUMEHUMOCTH KJIaCCHUECKON MeXaHHuKU. [locTynaTel crienaibHOM
TEOPUU OTHOCUTEJIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTENBHOCTH DWHIITENHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPrUel U UMITYJICOM PESITUBUCTCKON YaCTULIBI. DHEPrus
IIOKOS.

Pasznen 7. KBanToBast pusuka
Tema 1. Inemenmol K6AHMOGOI ONMUKU
®ortonsl. Dopmyna [1nanka cBs3u s3HEPrUn (POTOHA C €0 YACTOTOU. DHEPTHUA U
UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Goroaddexra. Onwitel A. I'. CTomeroBa. 3aK0HBI

dotorpdekra. YpaBuenue DunmreitHa 1 dotodrddexra. «KpacHas rpaHuia»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE EUCTBUE CBETA.

TexHuueckue ycTpoCTBA W MPaKTUYECKOE MpPUMEHEHUe: (OTOIIEMEHT,
dboTomaTYMK, COTHEYHAasi 6aTapes, CBETOANO/I.

Jlemoncmpayuu

®o1ordh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeNTHETo (oTodddekra.

CBeToauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccestHUO o -4acTHIL.
[InanerapHas wmoxenb artoma. [loctymarsl bopa. M3nmydyeHue u morioumieHue
(GOTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyrou. Bumwl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/a.

BomnnoBsie cBoiicTBa yactull. Bonusl ne bponss. KopnyckyisipHO-BOJHOBOM
JTyaTu3M.

CnoHTaHHOE U BBIHYKJCHHOE U3JIyYCHHUE.

TexHudyeckne yCTpOMCTBA M IIPAKTUYECKOE NIPUMEHEHME: CHEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopna.

Ornpenenenue JUIMHBIL BOJIHBI J1a3epa.

HabGnronenue nuHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

HaoGmronenre mMHe4aToro cuekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JTOKA3BIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
panuoaktuBHOCTU. OnbIThl Pe3epdopa rmo onpeneneHuo cocrapa pagioakTHBHOTO
m3nyuyenus.  CodictBa  anbda-, Oera-, ramMma-uziayudeHus.  BuusHue
PaaMOaKTUBHOCTH HA KUBbIE OPTAHU3MBI.

OTtkpeiTHE TpOTOHAa M HeWTpoHa. HykmonHas monens siapa I'eiizeHOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacnaa. DNEKTPOHHBIM U TO3UTPOHHBIM OeTa-pacnan. [amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

OHeprusi CBs3M HyKJIOHOB B sifipe. AnepHbie cuibl. [ledekT maccsl sapa.

S nepHble peakunu. JleneHue u CUHTE3 sIeEp.

SAnepusiii peaktop. TepMosnepHbiii cunTe3. [IpobieMbl M MEPCHEKTUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE ITO3UTPOHA.

MeTob1 HaOTIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTaIbHbIe B3auMOJEHCTBUA. EAMHCTBO Pu3nyueckoi KapTUHBI MUpA.

TexHuueckne yCTpoONCTBA U MPAKTUYECKOE NPUMEHEHUE: JTO3UMETP, Kamepa
Buinbcona, siiepHblil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TUrK MOHU3HUPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, n1abopamopmusie pabomol

HccnenoBanre TPEKOB YacTULL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Otansl pa3BUTHS aCTpOHOMUHU. [IpUKIIanHOE U MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3ZbI, IUIAHETHI, UX BUAMMOE
JIBUKEHUE.

ConneuHas cucrema.

Connne. ComHeuHass akTUBHOCThb. McTouHuk sHeprum CoyiHIIA W 3BE3L.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHbI Kilacc —
CBETUMOCTBY». 3BE3bl TJIABHOM MOCIEIOBATENIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3] IJIaBHOM MOCIENOBATENbHOCTU. BHyTpeHHEee cTpoeHue



3B€311. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosironuu ConHua u
3BE3]1. DTaNbI )KU3HU 3BE3I.

Mineunsiii [Iyte — nHama [Nanaktuka. Ilonoxxenue u nBuxxenue CoJiHIIA B
INamaktuke. Tunel ranakTuk. PaguoraiakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ia. Paz0eranue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe n3inydeHue.

Macmrabnas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpo0iaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOmroiennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BaHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN I ONpEeeTIeHUs MOJIOKEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBbIE co3Be3/11s CEeBEPHOro MOIYIIAPUs U SIPKUE 3BE3/BL.

Habmronenus B Teneckon Jlynsl, muranet, Mieanoro Ilytw.

O0o0maromuee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIMAJILHOM M ATHYECKOU cpepax esaTeTbHOCTH YEIOBEKa, POJIb U MECTO (DM3HKHU U
aACTPOHOMHH B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib GU3NUECKONU TEOPUH B
(bopMHpOBaHUU MPEACTABICHUH 0 (U3UUECKON KapTUHE MUpPa, MECTO (PU3HUECKOU
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYyYHBIX
MPEICTaBJIECHUH O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usnuku 0a3oBoro ypoBHs B 11 Kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBSA3CH C KypcaMH MATEMATHUKH,
Ouonoruu, XuMuH, reorpaduy U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3nMdeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemieHHWE CHCTEMBI YpPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKUIMU: CMHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX NPOEKUHUH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUSI TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIOIIAIN TUIOCKUX (puryp u o0béma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelIbHbIC
JIBUOKEHUS B KMBOM NMPUPOJAE, ONITUUYECKUE SABJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

Xumus: CTPOCHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PEeIETKU, CIEKTPATbHBIN aHAU3.



leoepaghusi:  MarHuTHBIE TIONFOCA 3€MJIM, 3ajJie)Kd MArHUTHBIX DY,
dhoTochEMKA 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocua: NWHUUA DJIEKTPOIEpENady, TEHEPATOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLIHOHHAs II€4b, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA alapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUNUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUSI yUeOHOro npeaMera «Du3nka» T0IKHBI
OTpaXaThb TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEHW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITa W OMbITA JEITEILHOCTH B IMPOLIECCE pealu3alliid OCHOBHBIX HampaBJICHUI
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WIE€HA POCCUIMCKOTO OOIIECTRA;

MPUHATHE  TPATUIIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIAHCKOIO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIIBHBIMA MHCTUTYTaAMHU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTb POCCUUCKOM I'PaKTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTIKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIEATENbHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MIOCTPOCHUE YCTOMUYUBOTO OYIYIIIETO;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO (PU3NUECKON HAyKe;

5) Tpy10BOI0 BOCIMTAHMS:



WHTEPEC K pa3IUyHbIM cdepaMm NnpodecCHOHANIBHONU AESTEIBHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKOM U TEXHUKOHM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caM0OOpa30BaHUIO B 00JACTU
(bU3HKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh JIKOJOTMUYECKON KYJIbTYpPbl, OCO3HaHHE TJIO0ATHLHOTO
XapakTepa HKOJOTUUECKUX MPoOIeM;

TUTAHUPOBAHUE U OCYILECTBJIEHHUE JCUCTBUM B OKPYKAIOIIEH CPEJIC HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA,;

pacuIupeHue OmbITa ACATETLHOCTH JKOJOTHYECKOM HaNpaBJICHHOCTH Ha
OCHOBE UMEIONIIUXCS 3HAHUH 110 QU3HKE;

7) UEHHOCTH HAYYHOI'0 NIO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTU HAy4YHOW JEeATEeIbHOCTH, TOTOBHOCTH B MpOIECCe
n3y4deHus! GU3UKHU OCYIIECTBISITh MPOSKTHYIO M UCCIIE0BATENIbCKYIO IEITEIbHOCTh
WHIUBUYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHUBEPCAJbHbIE YYeOHbIE 1eHCTBUSA
ba3oBble JJoruueckue 1eMcTBUS:
CaMOCTOSITeILHO  (OpMyIMpOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAesaTh LENN AEATEIIbHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJISITh ~ 3aKOHOMEPHOCTM M INPOTHBOPEUYMST B  PacCMATPUBAEMBIX
(hUBUYECKUX SABICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIN3a HUMEIOIINXCS
MAaTe€pPHUAIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B JICSATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
L[EJIIM, OIIEHUBATh PUCKH MOCJIEACTBUMN AEATEIBHOCTH,
KOOPJAUHUPOBATH U BHITIOJHATH Pa00TY B YCIOBUSIX PEAIbHOTO, BUPTYAJIIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIIEHUH KU3HEHHBIX TIPOOJIEM.
ba3oBble ucciieoBaTe/IbCKHe JAeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU MOHATHUSMH U METOJAMU
buznyecKkoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHOM 1eATEIbHOCTH B
obnactu (pU3MKU, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY IOMCKY
METOJIOB pelieHusl 3a/iay (U3MYECKOro COJepKaHUsl, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [T0O3HAHUS;

BJIAJECTh BHUJAMH JEATEIBHOCTH IO IIOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoO0pa3oBaHUI0 M NPUMEHEHUIO B pPa3IMYHBIX Y4E€OHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PU3HKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyalM3MpOBaTh 3ajaavy,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS], HAXOAUTh apPIYMEHTHI JUIsl JOKa3aTeIbCTBA CBOMX
YTBEPKACHUMN, 3a]1aBaTh MapaMEeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIECHUs 3aJaud pe3yJbTaThl,
KPUTUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallMsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEIAraTh OPUTrMHAIBHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 33/1a4H, IOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJ€Th HABBIKAMU MOJy4eHUs] MHPOpMaluu (U3HMUECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBJISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alMI0 M HHTEPIpPEeTalni0 MHPOPMAlUMU pa3IMYHBIX BHUJIOB U (opm
IPEJICTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 ¢ COOII0ICHNEM TPEOOBAaHUM SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3ITHYECKUX HOPM, HOpM HHGPOPMALMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (U3MUYECKOTO COAEpXk aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LEJIEBOM ayIUTOPUH, BEIOUpasi ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUu.

KoMMyHuKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€ el CTBHUSI:
OCYIIECTBJIATH OOIIECHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOU ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MJIMKTHBIX CHUTyallud ¥  CMSATYaTh
KOH(DIIUKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK) TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYaTbHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBI COBMECTHBIX NEHUCTBUMA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJJIEKTUBA;

MPUHUMATh 1EJIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacrpenensTh pojid C YYETOM MHEHHUM YYacCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJa M KAXJ0T0 YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

[peyiaraTb HOBBIE MPOEKTHI, OLEHHMBATh WAEHU C NO3UIUHA HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B Pa3IUYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISIBIISATH MPOOJEMbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIICHUS PACYETHBIX M KaYECTBEHHBIX
3ajJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANOYTEHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHMBATh IPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIACTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedieKCMW  KaK  OCO3HaHMS
COBEpIIAEMBIX JIEHCTBUA M MBICIHUTEIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI pediiekcrun IS OLEHKN CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAIM3E pe3yIbTaToOB
NeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHUMATh MOTHUBBI W apryMEHTHl JPYTHX TIpPH aHaIu3e pPe3yibTaToB
NeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mporiecce 1ocTrKeHNsI TMYHOCTHBIX PE3YIHTATOB OCBOEHUS ITPOTPAMMBI TI0
buzuke A YpOBHA cpeaHero oOmero oOpa3oBaHUs y  0OydYaromuxcs
COBEpPIIICHCTBYETCS HMOIIMOHATbHBIN HUHTEJUICKT, TIPEAIOIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIC, BUCTh HAIPaBIECHUS Pa3BUTHsI COOCTBEHHOW 3MOITMOHAIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHATEHBIM H3MEHEHHSIM U TTPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMJICHUE K JOCTHIKCHHIO IIETH |
yCrnexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE ICHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIOIICH CTIOCOOHOCTh MOHMMATh AMOIMOHAIILHOE COCTOSTHUE
JIPYTUX, YYUTHIBATh €r0 TIPH OCYIIECTBICHUH OOIIEHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTICPEKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 10 kjacce nmpeMeTHbIE pe3yJIbTaThl HA 6A30BOM YPOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIO,
WJICATIbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUIAKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur PU3NUECKUX 3a/1a4;

pacnio3HaBaTh (pU3MYECKUEe SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOECHHS BELIECTBA U



AIEKTPOAVMHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
cBOOO/IHOE MAJECHUE TeJl, JBUKEHHE IO OKPYKHOCTH, UHEpLUs, B3aUMOJCICTBHE
ten, nud@ys3usi, OpOYHOBCKOE JIBUIKEHUE, CTPOEHUE >KUIKOCTEH M TBEPABIX Tell,
U3MEHEHHEe O0bEMa TeN MpPU HAarpeBaHUM (OXJIAKIEHUH), TEIJIOBOE PABHOBECHE,
WCIIApEHNE, KOHJCHCALMs, IUIABJICHHUE, KPUCTAJUIM3aLMs, KUIIEHUE, BIIAJKHOCTD
BO3/lyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJE,
CBA3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IPOLECCaX, dJIEKTPU3aLHs Ted,
B3aMMOJICHCTBUE 3apsI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3ys (DU3MUECKHE BETUUYHMHBI:
KOOpJMHATa, IyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHME, Macca Tena, Cuia,
UMITYJIbC T€J1a, KUHETUYECKAs DHEPTHs], NOTCHUMAIbHAs DHEPrUs, MEXaHUYECKasl
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICIT HCIHOJB3YEMBIX BEJIWYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXoAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTUMHU
BEJINYNHAMMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBJICHMS,
UCTIONB3ysl (U3MUYECKHE BEIUYMHBL: JaBJIICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETHYECKasl SHEPIHsl XaOTHYECKOro JBMKEHUS MOJIEKYJ, CPEIHEKBAIpaTUYHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PULMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBHUraTels; MpPU OMHCAHHUU
NOPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJNBb3YEMbIX BEJIMYUH, UX
00O3HaUYeHHUs M E€OUHUIIBI, HAXOIUTh (OPMYJIbl, CBS3BIBAIOIIUE JAHHYIO
(bU3HYECKYI0 BEIUYHUHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCIIONB3Ysl (PU3NYECKUE BEITUUMHBL: DJIEKTPUUECKUN 3aps,
IEKTPUYECKOE T10JI€, HANPSKEHHOCTD I0JIsA, MOTEHIMAN, PA3HOCTh ITOTEHIMAJIOB;
Ipy ONHCAHUM TPABWIBHO TPAaKTOBAaTh (PUIMYECKUNA CMBICT HCIHOJb3YEMbIX
BEJIMYMH, MX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHaJIM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBICHUS, UCHOJb3Ys (PU3NUYECKHUE
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsaroreHus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS HMITYJbCa,
IIPUHLAI CYNEPNO3ULUNA CWI, NPUHIUI PABHOIPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUY€Ta, MOJIEKYISIPHO-KMHETHUECKYI0 TEOPHI0 CTPOEHHs BEIECTBA, Ia30BbIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPAHEHMUS
DIIEKTPUYECKOr0 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(GOpMyJIMPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHMIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMUIIBI JEHCTBUS MalIH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3auyarh yCJIOBHs UX O€30MacCHOr0 HCIOIb30BAaHUS B MTOBCEIHEBHOM
KHU3HU;

BBITIOJHATh JKCHEPUMEHTHI IO HCCICNOBAaHUIO (DU3MYECKHX SBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUl, MPH 3TOM
dbopmyHpoBaTh MpodIeMy/3a1ady U THIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI PU3NYECKUX BEIUUUH, PU
ATOM BBIOMpPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEIUYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUHM, MPU ITOM KOHCTPYHpPOBAaTh YCTAHOBKY,
(buKCHpPOBaTh PE3YNIHTATHI MOJTYYCHHON 3aBUCUMOCTH (PU3UUYECKUX BETUYUH B BUJIC
TaOIUI] ¥ TPaQUKOB, IENATh BEIBOJIBI 110 pe3yIbTaTaM HCCIICOBAHNS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESTEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarb pacy€THhlE 3aJa4yd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKHE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIIOBUS 3aJla4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYJIBI,
HEOOXOaUMBbIC ISl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3NYECKOMN BETUIHHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

MCTIOJIb30BaTh MPH PEIICHNH YIeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIMN U TPEICTABICHUS
y4eOHOM M HAy4YHO-NOMYJAPHON HH(POPMAIMK, TOJYYEHHOU W3 Ppa3IUYHBIX
HCTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYIKAIOIIET0 MUPa, B PA3BUTUE TEXHUKH
U TEXHOJIOTHM;

UCTIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM JKU3HU IS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpalieHuu ¢ NpUOOpaMH M TEXHUYECKUMH
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOJIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaIoIlel Cpejie;



paboTaTb B TpyHNe C BBINOJIHEHUEM pa3IUYHBIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBATh pabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh OO0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJIeKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE paCCMaTPUBAEMOM TPOOIEMBI.

K xonity o6yuenus B 11 kjacce nmpeiMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoil KapTUHBI MUDA;

YUUTHIBATh TPAHULBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBIM NCTOYHHMK CBETA, A/IepHas
MOJieJb aTOMa, HYKJIOHHas MOJeb aTOMHOTO fApa NpU peuieHUH (U3NYECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEWCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasE WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMKCS 3apsij, 3JIEKTPOMAarHUTHBIE KoOJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPaKEHHE, MPEIOMIICHUE,
uHTepdepeHysi, audpakuus W TONApU3ALMS  CBETa, JUCIEpPCUsl CBETa,
dbotoanekTpudeckuit 3pdekt (pororddekrt), cBeToBOE aBlieHHE, BOZHUKHOBEHHE
JMHENYaToro CHEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

PaaAOaKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAaramTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3JINYHbIX CpGI[) 151

AJIIEKTPOMArHUTHBIE $SIBJIEHUSA (TPOLECCHI), HCHONB3Yyd (U3UUYECKUE BEIUYUHBI:
AIEKTPUYECKUHN 3apsj, CHJIa TOKA, JJIEKTPUUYECKOE HAINPSKEHUE, DJIEKTPUUECKOE
COIPOTUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
WHIYKIHWST MAarHUTHOrO mojs, cuina Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTH
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
FApMOHMYECKUX D3JIEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUWIHHO TPAKTOBATh (PUIMUYECKUI
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHs] M €IUHMIIbI, YKa3blBaTh
(opMyJIbL, CBSA3BIBAIOIINE TAHHYIO (PU3HUYECKYIO BETUUHHY C IPYTMMHU BEIMUYUHAMH;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIC SBJICHUA W IPOLECCHI, HCIOJIb3YS
(bu3MYecKre BEIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U
4acToTa CBETa, YHEPrUs U UMITYJIbC (DOTOHA, IEPHO/ MOTypacnaia, YHEPTUs CBSA3H



aTOMHBIX SIZIEp, TPU OMUCAHWW TMPABUIBLHO TPAKTOBATh (DUIUUECKUNA CMBICIH
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS M €IWHUIIbI, yKa3biBaThb (POPMYIIBI,
CBS3BIBAIONINE JAHHYIO (U3MYECKYI0 BEIWYWHY C JPYTHMH BEJIUYHMHAMH,
BBEIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAM3UPOBATh (PU3UYECKHUE TMPOIIECCHl U SBICHUS, UCTONB3Ys (pu3nyeckue
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOTO U MapalIeIbHOTO
COCIMHEHUSI TNPOBOJHUKOB, 3aKOH Jlxoyns—JIeHua, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKITUHU, 3aKOH TMPSIMOJUHEHHOTO PACTIPOCTPAHCHUS CBETA, 3aKOHBI OTPAKCHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHUE DiHITEHa mis pororddekra,
3aKOH COXPAHEHMS DHEPruH, 3aKOH COXPAHEHHUS MMITYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3aps/ia, 3aKOH COXPAaHEHHsI MacCOBOTO YHWCIa, MOCTYJaThl bopa,
3aKOH PaIMOAKTUBHOTO PACIajia, Py 3TOM Pa3iudaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTEeMaTHYE€CKOE BbIPAXKEHHWE M YCIOBHS (TpaHHIlbl, O0JacTH)
MPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOPA WHIYKIIMH MarHUTHOTO TOJISI TIPOBOJHUKA
C TOKOM, CHJIBI AMriepa u cuitbl JIopeHta;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBa€MOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJIHATH JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHM: MPU HTOM
dbopMyIIHpoBaTh MPOOIEMY/3a/1ady U THIIOTE3y YUeOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000py0BaHUs, MPOBOAUTH ONBIT U (POPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIIAThH MPSAMBIC M KOCBEHHBIC M3MEPECHHS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO HM3MEPEHHS M HCIOJIb30BAaTh W3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN N3MEPEHHUI;

HCCJICIOBATh 3aBUCUMOCTH (PU3HUCCKUX BEJIMYUH C MCTIOIb30BAHUEM MPSIMBIX
W3MEpPEHUN: TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHUJE TaOIUI] M TPadUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIEIOBaHUS;

coOJro1aTh MpaBuiia 0E30MacHOr0 TpyAa MPpU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATEIIbCKON ¥ TMPOSKTHON
NESATETPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemaTth pacu€THbE 3aJa4d C SBHO 3aJaHHOW (PU3UYECKOM MOJIETBIO,
UCIIOJIB3YsI (PM3MYECKUE 3aKOHBI U MPUHIIUATIBI, HA OCHOBE aHAIM3a yCIIOBUS 3aa9H
BBIOWpATh (DPU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIIBI,
HeoOXoauMble NJisi €€ pellleHUs, MPOBOJAUTh PacdyEThl M OIEHUBATh PEaIbHOCTD
MIOJTYYCHHOTO 3HAYCHUS (PU3HUECKONU BEIMYUHBI,



penIaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuzuYecKue sIBJICHNUS,

WCITIOJIB30BATh ITPH PEIICHUH YIEOHBIX 33]1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUH [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAIIMN U TPECTABICHUS
y4eOHOM M HAy4YHO-NOMYJSAPHON HH(POPMAIMK, TOJYYEHHOU U3 Ppa3IWYHBIX
MCTOYHUKOB, KPUTHUECKH AaHAJIM3UPOBATH MOITYYaEMYI0 HH(OPMAIIHIO;

OOBSCHATh TPUHIUIBI JCHCTBUS MAaIlMH, NPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3inyaTh yCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B TTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MIPUMEPHI BKJIaa POCCHMCKUX M 3apyOeKHBIX YIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO MUpPA, B pPa3BUTHUE
TEXHUKH U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus 0€30MaCHOCTH MpU OOpalIeHUU ¢ NpUOOpaMH M TEXHUYECKUMHU
YCTPOMCTBAMH, JIJISi COXPAHEHUsS 30POBbS U COONIOAEHUS HOPM 3KOJIOIMYECKOTO
MOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpyNIle C BBIMOJHEHUEM PANTMUYHBIX COIHUAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TpyNIbl, PAUUOHAIBHO pacHpeleisTh OO0S3aHHOCTH WU
MJTAHUPOBATH JICATEILHOCTh B HECTAHAAPTHBIX CUTYaIlUSX, aJeKBaTHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uugposbIe
Ne i/m P KonrpoJsbnsie | IIpakTnyeckue (pp )
NpOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DU3UKA U METObI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa U METOABI HAYYHOI'O MO3HAHUS 2 bubmmorexa [JOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunemaruia > https://m.eds00.ru/7f41bf72
bu6nunorexa [JOK
2.2 Hlusamiuia / https://m.eds00.ru/7f41bf72
bubmnorexa [IOK
23 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.rw/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOM 9 1 bubanorexa [JOK
' TEOPUHU https://m.edsoo.ru/7t41bf72
bubmuoreka [JOK
32 OcHOBbI TepMOAHHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnuoreka [IOK

®a3oBEIC nepexoabl

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 no pazgeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bu6mmoreka [{OK

41 ueKTpocTatiia 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN dneKTpUYecKnid TOK. Toku B 12 bubnnorexa [JOK

' pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

11 KIIACC

Kosn4yecTBo 4acoB DJIeKTPOHHBbIE
HanMeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/m P Kontpoabnbie | IlpakTnyeckue (g )
NPOrpamMmsl Bcero o0pa3oBaTte/bHbIE
padoThI padoThI
pecypchl
Pazpen 1. JIEKTPOANHAMUKA
L1 MaruutHoe nosie. JIeKTpOMarHuTHas 1 1 3 bubnunoreka LIOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Ntoro no pazgeny 11
Paspen 2. KOJIEBAHUS U BOJIHBI
21 MexaHu4ecKue 1 AIEKTPOMArHUTHBIE 9 1 bubnmoreka [JOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHu4eCcKHUe U JIEKTPOMArHuTHbIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nuoreka [JOK
2. 1
3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznea 3. OCHOBBI CIEIIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIMaIBHOW TEOPUH 4 1 bubnuotexa [JOK
OTHOCUTEINBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHThl KBAHTOBOW ONTUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41¢c97¢



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

but6mmoreka [JOK

4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.3 ATOMHOE #1pO > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DJIeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa TIOK
https://m.edsoo.ru/7f41¢97¢

Hroro no paznemy 7
Pasznen 6. OBOBIAIOHIEE ITOBTOPEHHUE

6.1 Ob6o061matoiiee MOBTOPEHUE 4 ngg;;fg;gg}i 41697
Htoro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
®usuka — HayKa O PUPOJIE.
1 Hayunsie MCTZ bl HO:E)H;)HI/M 1 Bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIEer0 MUpPa
Ponb 1 mecTo husuku B

) (bopMHPOBAHUHU COBPEMEHHOM 1 bubnuoreka LIOK
Hay4HOU KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
IIPAKTUYECKOMN ACATEIBHOCTH JI0AEH
MexaHuyeckoe ABUKEHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOT'O 1 bubnuorexa [JOK
neuxenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE

4 PaBHOMepHOE NpsIMOJIMHENHOE 1 bubnuorexa [JOK
JIBUKECHHUEC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE | bu6mmoreka [JOK
JOBHWKCHHUC https://m.edsoo.ru/ff0c372¢

6 CBoOoaHoe majeHue. Y CKopeHue | bubnmnoreka [JOK
CcBOOOIHOTO IMAIEHUS https://m.edsoo.ru/ff0c39¢cc
KpuBosnHeliHOE ABUXKEHUE.

7 JBrm>KeHME MaTepUaIbHOM TOYKH T10 1 Bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [IpyHIMT OTHOCUTEIBHOCTH 1 bu6mmoreka [JOK



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

lNanunes. UnepuuaibHble CUCTEMBI
otcyerta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ff0c3bel

Macca tena. Cuina. [lpunnun

bu6moreka [JOK

MarepuaibHOi Toukn. Teopema 06
N3MEHECHNH KMHETHIECKOI OHEpPIruun

9 CyNepro3uIu cui. Bropoii 3akon
yrep t p . https://m.edsoo.ru/ff0c3be8
HproTona nist MaTepuanbHOM TOYKH

10 Tperuii 3akon HeroToHa 11 bubnuoreka LIOK
MaTEPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroTeHus. Cuna

11 TsKecTH. [lepBas kocMuueckast Bubmmorexa [IOK

- Hep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH I'yka. Bec bubmuoreka [{IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koo dumment

13 TpeHus. Cuia COnpoTUBIICHUS IPU bu6mmoreka [{JOK
JIBW)KECHUU Tela B ;KUAKOCTH WIHN https://m.edsoo.ru/ff0c3f76
raze
[TocTynaTenpHOE ¥ BpamaTeIbHOE

14 JBIDKEHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [{JOK
tena. MoMeHT cuibl. [1medo cumsl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
HNMnynec MaTepuanbHON TOYKH,

15 CHUCTEMBI MaTePUAIIbHBIX TOYCK. bu6mmoreka [JOK
Nmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTuBHOE MBUKEHUE
PaboTa 1 MOIIIHOCTh CHIIBL.

16 Kunernueckas sHeprust bubnuoreka LIOK

https://m.edsoo.ru/ff0c4502



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

17

[ToTreHmanbHas 3HEprus.
[ToTeHmanpHast YHEPTUS YIPYTO
nehOopMUPOBAHHON MTPYKUHBI.
[ToTeHmanpHas YHEPTUS TeIa
BOJIM3U MMOBEPXHOCTH 3EMITH

bu6mmoreka [{JOK
https://m.edsoo.ru/ff0c461a

18

ITorennmanabHBIE 1
HEMOTEeHITHANbHEIE CHITBI. CBA3b
paboThl HEMOTEHITUAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKOW SHEPTUuun
CHUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPrUr

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOThI CHITbI
C U3BMEHEHUEM MEXaHUYECKOU
SHEPIHUHU Teja Ha MpUMepe
PpacTsKEHUS PE3UHOBOIO KIYTa»

20

KonTponbhas padbota no teme
«Kunemaruka. J[uHamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOMN
Teopun. bpoyHOBCKOE ABUKEHHE.

Auddysus

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep JBUKEHUA U
B3aUMOJICUCTBUS YACTHI] BEILIECTBA.
Mojenu cTpoeHus ra3oB, KUIAKOCTEH
U TBEPABIX TEIl

23

Macca MOJICKYIJI. KomunuectBo
BemecTBa. IlocTossHHas Asor aapo



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

TernmoBoe paBHOBecue. TemnepaTypa

24 u e€ u3mepenue. [llkana Temmneparyp
Lenscus

)5 Wneanpuerii raz 8 MKT. OcHOBHOE bu6moreka [JOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcoutoTHast TeMrepaTypa Kak Mmepa

2% CpeIHeN KHHETUYECKON YHEPTUr bu6mmoteka [JOK
JIBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knaneiipona

27 3akoH /lanbToHa. ['a30BBIC 3aKOHBI
JlaGopaTopHas pabota

78 «HMccnenoBanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSHHS
pa3pexKEHHOTO ra3an

29 W3omporieccsl B U1€aJbHOM Ta3e U bubnuorexa [JOK
uX rpaduyecKoe MpeJICTaBICHHE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss 3Heprus
TEPMOIMHAMHYECKON CHCTEMBI 1

30 cnocoOb! e€ n3meHenus. Konuuectro bu6mmoreka [JOK
TEIJIOTHl ¥ paboTa. BHyTpeHHsis https://m.edsoo.ru/ff0c5952
SHEPTUsl OJHOATOMHOTO HUJICAIbHOTO
raza

31 Buael Teruionepenaun bubmmorexa LIOK

https://m.edsoo.ru/ff0c5¢36

VY aenbHas TEMIOEMKOCTH BEILIECTBA.

1 KonuuecTBo TemnoTsl npu bu6mmoreka [{JOK

Terionepenaye. AnuadaTHbII
nporecc

https://m.edsoo.ru/ff0c5¢36



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

I1epBblii 3aKOH TEPMOJIMHAMUKHU U

bubmuoreka [JOK

33
€ro NPUMEHEHHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0cSefc
HeoOpaTtumocTs mporeccos B

34 Ipu (I)) e. Bropoii I;)aKOH bubmorexa HOK

pHposie. BTop hitps://m.edsoo.ru/f0c6230
TEPMOIMHAMUKHU

35 [Mpunuun nevictus u KITJI bu6mmoreka [JOK
TEIJIOBOM MAIlIMHEI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/{

37 DKOJIOTHYECKHUE TPOOIEMBI
TETJIOOHEPTETUKH
O0600I11aroUUHi YPOK

38 «Momnexyns Hazllr()l)I/ISI/IKa OCHOBBI bubmmorexa [JOK

yAp ’ https://m.edsoo.ru/ff0c6938
TEPMOTMHAMUKI)»
KonTponbhas padbota no teme
39 «Monekynspnas pusuka. OCHOBbI bubmmorexa LIOK
yAp | https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI)

40 [TapooOpa3zoBaHnue 1 KOHAEHCALMSL. bubnuoreka LIOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
AOcCoIroTHAs ¥ OTHOCUTEIbLHAS

41 BJIAKHOCTH BO311yxa. HachImeHHbIi bubmmorexa IIOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tépnoe Teno. Kpucramimdyeckue u
amop¢HbIe Tena. AHU3OTPOIHS
42 CBOMCTB KpUCTAJLIOB. JKuakue bubmmorexa TIOK
p ) A https://m.edsoo.ru/ff0c6510
kpuctawuibl. CoBpeMeHHbIE
MaTepuaibl
43 [InaByieHue u KpucTaIU3aIUSL. bu6mmoreka [IOK

Y aennHas TEIJIoTa MaBJICHMS.

https://m.edsoo.ru/ff0c6708



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c5efc

CyOnumarust

44 VYpaBHEHME TEIIOBOro dajganca bubmmorexa LIOK
p https://m.edsoo.ru/ff0c6820
DiexTpru3anus Tejl. DIEKTPHIECKAI
45 3aps, plIBa BHUA DJICKT szcxnx bubmmorexa [JOK
PAL. a1 p https://m.edsoo.ru/ff0c6bcc
3apsiioB
IIpoBOAHHKH, JUDIIEKTPUKH U
46 ncf)n TIPOBOIHUKU 3aK(I:H Bubmiorexa IIOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs IIEKTPUIECKOTO 3apsiaa
B3aumoneiicTBue 3apsiioB. 3aKOH
47 Kyiona. ToueuHbIN DJIIEKTPUYECKUN Eubmiorexa IIOK
y ' p https://m.edsoo.ru/ff0c6ces
3apsin
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
43 nons. [IpuHumn cynepnosuuuu bu6muoreka [JOK
IIEKTPUYECKUX MOJeH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTH
PaGora cun anekTpocTaTuuecKoro
49 noia. ITorenmman. PasnocTts Enbmaorexa ITOK
) tal. https://m.edsoo.ru/ff0c6f00
MIOTEHIINAIOB
ITpOoBOIHUKY U TUDJIEKTPUKU B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JvsnekTpudeckasi IpOHUITAEMOCTh
bu6mmoreka [IOK
51 ) g .K
JICKTPOCMKOCTD. ROHACHCATOP https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH IIIIOCKOTO
52 KOHIIEHCAaTOpa. DHEPI Ul bubmmorexa LOK
A pa. p https://m.edsoo.ru/ff0c72c0
3apsKEHHOT0 KOHJIEHCAaTopa
53 JIabopatopHas pabora "M3mepenne



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

3JIEKTPOEMKOCTH KOHAEHcaTopa'

54

[IpuHIMIT NEWCTBUS U IPUMEHEHHE
KOHJIEHCATOPOB, KOMTUPOBAIHHOTO
amnmapara, CTpyHHOTO IpUHTEpA.
DIIeKTpOCTaTUYECKas 3aIlHTA.
3a3emileHne AIIEKTPOIpruOOPOB

55

DJIEeKTPUIECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [[0CTOSIHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenne. 3akoH OMa jist
ydJacTKa [enu

56

[NocnenoBarenpHOE, ApATIIEIBHOE,
CMEIIaHHOE COeIMHCHHE
POBOJIHUKOB. JIabopaTopHast
paborta «M3yueHnue cMemanHoro
COCITMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

Pabora 1 momHOCTH
AIIEKTPUIECKOTO TOKA. 3aKOH
[xoyns-Jlenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 TOJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabota
«M3mepenne D/1C nctounnka Toka u
€r0 BHYTPEHHETO CONPOTUBIICHUS

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

KontposbpHas paboTa nmo teme
"DOnexTpoauHamuka' /
Bcepoccuiickas npoBepouHas
pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c8c56



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

60

O6o0maromuii ypox
«DNeKTpoAUHAMUKAY /
Bcepoccuiickas mpoBepodHas
pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOIUMOCTb
TBEPABIX METAIIOB. 3aBUCUMOCTD
COTPOTHUBIICHUS] METAJIIIOB OT
temrneparypbl. CBepXIIpOBOJIUMOCTh

62

DNEKTpUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

63

[ToynpoBOAHUKH, UX COOCTBEHHAS
U IIpUMECHAsA IPOBOIUMOCTE.
CaoiicTBa p—n-nepexoja.
[TomynpoBoAHUKOBBIE IPUOOPEI

bubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DNEKTPUUECKUH TOK B pacTBOPax U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIUALIMS.
DnexTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

65

DNeKTpUYECKU TOK B razax.
CaMOoCTOSTENLHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Monnus. I1nazma

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c84ae

66

DJeKTprYecKre MPHOOPHI U
YCTPOMCTBA U UX MPAKTHYECKOE
npuMeHenue. [IpaBuia TeXHUKH
0€e30IacHOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

67

KoHnTtponbHas pabora 1o Teme
«nektpocratuka. [locTosTHHBII

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be

3NIeKTpUYecKuil Tok. TokHu B
Pa3IUYHBIX Cpeax»

68 PesepubIil ypok. O6o06miaronmit

ypok o TemaMm 10 kiacca

bubnunoreka [JOK
https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Konrpoabnsie | IlpakTnyeckue
n/n Bcero u3yuyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
[TocTostHHBIE MATHUTHI U UX

| B3auMo/ieicTBUE. MarHuTHOE MOJIE. 1 bubmuoreka [JOK
BexTop MarHuTHOM UHAYKIMH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHAYKUUH
MarnuTHO€ 1noJje IpOBOJHUKA C

) ToKOM. OnbIT DpcTena. 1 bubanorexa [JOK
B3anmoneicTBre NpOBOIHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHnas pabota «M3yueHnue

3 MAarHUTHOTO TIOJISI KaTYILIKH C 1 1 bubmorexa HOK

y https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha
MPOBOAHUK ¢ TokOM. Cuita Amrepa.

4 JlaboparopHas paboTa | | bubmuorexa [JOK
«HccnenoBanme nercTBUS https://m.edsoo.ru/ff0c9ac0
MOCTOSITHHOTO MarHuTa Ha paMKy C
TOKOM»

JleficTBMEe MarHuTHOTO ITOJISI Ha

5 JIBIOKYIIYIOCS 3apsKEHHY IO 1 bubnuorexa [JOK
yacTuiry. Cwia Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHiia

6 DJIeKTpOMarHuTHast UHIYKIIHUS. 1



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

IToTok BekTOpa MarHUTHOM
nHaykiuu. JJ1C nHaykiuu. 3aKoH
ANIEKTPOMATrHUTHON MHIYKITUH
®dapanes

JlaGopaTtopHnast pabota
«UccnenoBanue SBieHUA
BHGKTPOMaFHHTHOfI HUHAYKIOUW

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cal 50

NHunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C
CaMOMHIYKIIUU. DHEepPrus
MarHUTHOTO TIOJISI KATYIIKA C TOKOM.
DIIeKTPOMArHUTHOE T0JIe

bubmnorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTporuCTBa U UX
IIPUMEHEHUE: TOCTOSIHHBIE MATrHUTHI,
AJIEKTPOMATHUTHI,
JIIEKTPOJBUIaTEINb, yCKOPUTEIIN
AJIIEMEHTApHBIX YaCTHIL,
WHIYKIMOHHAs NI€Yb

10

O6o6maromuit ypok «MarautHoe
noJie. DJIEKTpOMarHuTHas
UHTYKIHSD)

bu6nmorexa [JOK
https://m.edsoo.ru/ff0cabg2

11

KonTponbhas pabota mo Teme
«MarauTHoe 1ojJe.
DJIeKTpOMAarHuTHasi UHIYKIUS»

bubmuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OO/IHBIE MEXaHUYECKUE
kosnebanus. ['apMonuveckue
KosiebaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHUH.
IIpeBpaienue sneprun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06



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

13

JlaGopaTtopHnast pabota
«HccrnenoBanue 3aBHCUMOCTH
nepro/ia MajbIX KoJIeOaHui Tpy3a
Ha HUTH OT JUIMHBI HUTH U MacChl

rpy3a»

14

KonebaTenbHblii KOHTYD.
CB0OOHBIE AIIEKTPOMATrHUTHBIE
KOJIeOaHUS B UACAITEHOM
KOJIeOATETbHOM KOHTYpE. AHAJIOTHSI
MEXy MEXaHUUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAaHUSMU

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cb820

15

®opmymna Tomcona. 3akoH
COXpPAaHCHUS SHEPIrUn B UACAJIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacrasienue o0 3aTyxaromux
KosieOaHusx. BeHy X 1eHHbIE
MeXaHUYEeCKHe KoJieOaHusl.
Pe3onanc. BeiHyX1eHHBIE
ANIEKTPOMArHUTHBIE KOJICOAHUS

bubmnorexa [IOK
https://m.edsoo.ru/ff0cbb86

17

IlepeMeHHBIN TOK.

CuHycougaibHbIi IEPEMEHHBIN TOK.

MOIHOCTE IEPEMEHHOT0 TOKA.
AMIITUTYIHOE U IEHCTBYIOIIEE
3HAYCHUC CUJIbI TOKA U HAITPSKCHUA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
AIIEKTPUYECKOUN SHEPrUU

19

YCTpOUCTBO U ITPAKTUYECKOE
IIPUMEHEHUE MIEKTPUIECKOTO

bu6nuorexa [JOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
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3BOHKa, FeHepaTopa NepeMeHHOTr0
TOKa, JIMHUH 3JIeKTponepeaad

OKOJIOTUYECKUE PUCKU TTPU
IPOU3BOJICTBE MIEKTPOIHEPTUHL.

20 Kynbrypa ncnonp3oBanus
AJIEKTPOIHEPIUU B MOBCEIHEBHOM
KU3HU
MexaHnuveckre BOIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
21 CkopocTh pacrpocTpaHeHus U bubmmorexa HOK
https://m.edsoo.ru/ff0ccas4
JUTMHa BOJIHEL. [lonepeunsie u
MIPOJIOJTHHBIEC BOJTHBI
” 3ByK. CKOpOCTH 3BYKa. [ pOMKOCTh bubnnorexa [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHbIE BOJIHBI, UX
23 cBoicTBa U ckopocTs. [Ikana bubmorera [JOK
P ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJIH
[IpuHUMIIBI paTuoOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs13u. Paguonokanms
25 Kontponbhas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamonnHETHOE pacpOCTpaHEHUE
2% CBETa B OJHOPOJHOM CpeENIE. bubnnorexa [IOK
ToueuHbIil HICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBETa
27 OTtpakeHue cBeTa. 3aKOHBI bubnuorexa [JOK

oTpakeHus ceera. [loctpoeHue

https://m.edsoo.ru/ff0cd4e0



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

n300paKeHHIA B TUIOCKOM 3epKaie

28

IIpenomnenue ceera. Ilonnoe
BHYTpPEHHEE OTPa’KEHUE.
IIpenenbHbIN yroa NOJHOTO
BHYTPEHHEI 0 OTPaKEHUS

bu6nuoreka [JOK
https://m.edsoo.ru/ff0cd7{6

29

JlabopaTtopHas pabora «M3mepenue
MOKa3aTessl MPEeIOMIICHUS CTEKIIa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cd67a

30

JIunssl. [Toctpoenue n3odpaxxeHuit
B uH3e. PopMysia TOHKOU JIMH3BI.
YBennueHue JIMH3bI

bubmuoreka [JOK
https://m.edsoo.ru/ff0cddle

31

JlaGopaTtopHnas pabota
«HccienoBanre CBOUCTB
M300paXeHHU B TUH3AX)

32

Hucnepcus ceeta. CokHBIN COCTaB
oenoro ceera. L{Ber. JlabopaTopHas
paborta «HabOmronenue nucrepcuu
CBETa»

33

Wnrepdepennus ceeta. dudpaxius
cBeta. Jludpakunonnas peneTka

bubmnoreka [IOK
https://m.edsoo.ru/ff0ced22

34

[TorepeyHOCTh CBETOBBIX BOJIH.
[Tonsipusanusa cBera

bu6nmnorexa [JOK
https://m.edsoo.ru/ff0cf02e

35

Ontuueckue mpuOOPHI U YCTPOKUCTBA
U YCIIOBHS X 0€3011acHOTO
MMPUMCHCHU A

36

['panuuel npuMEeHUMOCTH
KJIACCUUECKOM MEXaHUKH.
[TocTynaTel cnennanibHON TEOPUU
OTHOCHUTEIBHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cd67a

OTHOCHTEIBHOCTE

37 OJIHOBPEMEHHOCTHU. 3aMeIJIEHNE bbmmorexa [TOK
AHOBD ’ a https://m.edsoo.ru/ff0cfa42
BPEMEHHU U COKpAITICHUE JIITHHBI
OHeprus U UMIYJIbC
18 peNATUBUCTCKON YacTulpl. CBs3b bubnnorexa [JOK
MacChl C SHEPTUEN U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTponbHas pabota «OnTuka.
39 OCHOBBHI CIEIIUATBHON TEOPUHT bubmmorexa [IOK
i P https://m.edsoo.ru/ff0cf6 0
OTHOCUTEITLHOCTHY
40 ®oronsl. Gopmyna I1nanka. bub6nuoreka [IOK
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE B LIOK
nonMoTeka
41 orospdexra. OnbiTol A. I'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHUE
42 DiiHmTelHa 11 pororddexra bubmorexa OK
a ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddekra
Jasnenune ceera. OnbiTol I1. H.
43 JleOeneBa. XMMHUYECKOE EHCTBUE bubmorexa LOK
’ https://m.edsoo.ru/ff0d04a6
CBeTa
TexHu4eckue ycTponucTBa u
44 MPaKTUYECKOE TPUMEHEHHE:!
¢doTorsieMeHT, POTOIaTUHK,
COJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenwne 3agad mo TeMe «DJIEMEHTBI bu6nmoreka [JOK
KBAaHTOBOW ONTHKI)) https://m.edsoo.ru/ff0d0302
46 Mopens atoma Tomcona. OnbITEI bu6nmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cffc4
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Pesepdopna mo paccestauto o-

qacCcTHI. HnaHeTapHa;I MOZ€CJIb aToOMa

https://m.edsoo.ru/ff0d091a

bu6mmoreka [{OK

47 Hoctyxatet bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u normiouieHue GoTOHOB

43 IIpY IIEpEX0/i€ aToMa C OJTHOTO bubnuorexa [JOK
YPOBHS SHEPTrUU Ha Apyroil. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BosiHOBBIE cBOMCTBA YacTHIl. BOaHBI

49 ne bpoiura. KopryckynspHo- bubnnorexa [JOK
BOJTHOBOM myanmn3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY’)KJICHHOE U3ITy4YCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omnbitel Pesepdopaa no bubnmnoreka [JOK
OIPENICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaIMOAKTUBHOTO U3ITYUCHUS
CoiicTBa anb(a-, 6era-, ramma-

51 u3ily4eHus. BiausHue
PaIMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBI
OTKpbITHE IPOTOHA U HEUTPOHA.

57 N3otonsl. Anbda-pacna. bu6nuoreka [IOK
ONEKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-nusiydenue
DHeprus CBsA3M HYKJIOHOB B sJIpe.

53 SlnepHble peakuuu. S nepHbli bu6nmoreka [JOK

peaktop. [Ipobraemsbl, TepCIeKTUBHI,
AKOJIOTUYECKUE ACTIEKThI IEPHOU

https://m.edsoo.ru/ff0d1356
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SHEPreTUKU

54

OnemeHTapHble yacTULbl. OTKpbITHE
nmo3uTpoHa. MeTo bl HaOIIOIeHUS U
PETUCTPALN FIIEMEHTAPHBIX
yactul. Kpyrislii cron
«DyHnamMeHTanbHbIE
B3auMoJiercTBUA. ENUHCTBO
bu3nYecKoil KapTUHBI MUPa»

bubmnorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Drarmsl Pa3sBUTHUA aCTPOHOMHU.
[TpuknagHOE€ 1 MUPOBO33PEHUYECKOE
3HaYEHUE aCTPOHOMHUH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/bI, JIAHETHI, UX BUIUMOE
nemkenne. ComHeyHas cucTeMa

56

Comnnane. ConHeuHast aKTHBHOCTb.
HcTtounuk sHeprun ConHua v 3BE3]1

57

3BE3/bI, NX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3/IbI IIIaBHON
IoCJIeA0BaTENbHOCTH. BHYTpeHHEE
ctpoeHnue 3BE311. CoBpeMEHHbIE
IIPEJICTaBICHMSI O IPOUCXOXKIEHUU U
sBostonny ConHIa U 3B€31

58

Mneunsiit [Tyt — Hama
INanaxTtuka. [lonoxenue u
nemxkenne Connna B ['anakTuke.
I"aynaktuku. YEpHBIE ABIPBI B A1pax
TaJIAKTUK

59

Bcenennas. PaszOeranue rajaxkTuk.
Teopus bosblioro B3peisa.



https://m.edsoo.ru/ff0d0e38

PennkroBoe n3nyudeHue.
MeraranakTuka

60

Hepetennsie mpo6iieMbl
aCTPOHOMUU

61

O06o0manmui ypox. «IeMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

Ob6o6maromuit ypok. Poib pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COITMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJI0BeKa

63

Ob6o6matomuit ypok. Pons u Mecto
(GU3KUKYN U ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o6maromuii ypok. Pois
(bu3HYECKOI TeOpHHU B
(GhOpMUPOBAHUH TIPEICTABICHHUI O
(bu3nvecKoit KapTHHE MHUpa

65

Oo6o0mmaromuii ypok. Mecto
(bU3NYECKOM KapTUHBI MUpPa B
00IIIeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MIPEJICTABICHHUI O MPUPOJIC

66

PesepBHbIi ypok. MarautHoe nose.
DIEKTPOMAarHuTHAas NHAYKIHS

67

PesepBubIit ypok. Ontuka. OCHOBBI
CIIEHMAJILHOM TEOpUHU




OTHOCUTCIBHOCTHU

68 DneMEeHTbl aCTPOHOMUU U

acTpOpU3UKH

Pesepusriii ypok. KBantoBas ¢usnka.

bubmnorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBFPA30BATEJBLHOM ITPOI'PAMMBI

10 KJTACC

Kon
NpoBepsaAEeMOro
pe3yJbTara

IIpoBepsiemble peaAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeiHero 001ero 0opa3oBaHusi

10.1

JleMoHCTpHUpOBaTh Ha TpUMEpax poidb U MECTO (U3UKH B
(GbopMHpPOBaHUHM COBPEMEHHOW HAyYHOW KapTHHBI MHPA, B PA3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUIA, B IPAKTUYECKOUN AEATEIIBHOCTH

JTonei

10.2

Y4uTHIBaTh IPaHULBI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOIETICH:
MaTepHuaibHas TOYKa, MHepIHUalbHas CUCTeMa OTCU&Ta, aOCOIIOTHO
TBEPJOE TEJ0, UACATBHBIN a3; MOJEIH CTPOCHHUS Fa30B, )KUJIKOCTEH U
TBEPABIX TEJ, TOYEUYHBIM DIEKTPUYECKUU 3apsa] — IPU PELICHUU

(1)I/I3I/ILI€CKI/IX 3aJa4

10.3

Pacno3naBath ¢u3nueckue sBaeHus (Ipouecchl) U 0ObICHATh UX HA
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KHHETHYECKOH TEOpHH
CTPOCHHsSI BEIIECTBA M JJICKTPOJAWHAMHUKH: pPAaBHOMEpPHOE W
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE Ta/IeHNe
TeN, JBUKEHHUE II0 OKPYXKHOCTH, MHEpPLHUs, B3aUMOJEHCTBUE TeEl,
muddys3usi, OpOYHOBCKOE JABIKEHHE, CTPOCHHE >KUIKOCTEH W
TBEPABIX TeJ, U3MEHEHHWe o00bEéMa TeJl NpU HarpeBaHUU
(oxJaxXAeHWHn), TEIJIOBOE PaBHOBECHE, WCIIAPECHHE, KOHJCHCAIIHS,
IUTaBJICHUE, KpPUCTAIM3allus, KUIIEHUE, BIIAXHOCTh BO3/yXa,
IOBBIIICHWE JIABJICHMsI Ta3a IpPHU €ro HarpeBaHUU B 3aKPBITOM
cocyle, CBf3b MEXIy IapaMeTpaMu COCTOSHUS Tra3a B

H30IIpoHeccCax; SJICKTpU3anusa T, B3aHMOﬂeﬁCTBHe 3apsaa0B

10.4

OnucelBaTh MEXaHUYECKOE JIBIJKEHUE, HCIONb3ys (PU3UUYECKHe
BEJIMYMHBI: KOOPAWHATA, ITyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
macca Teja, CWIa, MMIYJbC Tejla, KHHETHYecKass »JHeprus,
NOTEHIMAJIbHAs JHEPrusi, MeXaHudeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; IpPH ONHUCAHUM MPABUIBHO TPAKTOBATh (U3UUECKUI
CMBICIT HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS U €JAMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (PU3NYECKYIO BETUUUHY

C ApYyTMMH BCINYNHaAMU

10.5

OnuceIBaTh HN3YYCHHBIC TCIIJIOBLIC CBOMCTBA TEII H TEIUIOBBIE




SBJICHUS, HUCIOJb3ys (PU3MUECKUE BEJIUYMHBL: JaBJIICHUE Tras3a,
TEMIlepaTypa, CpeaHsAs KHUHETUYECKash DSHEPrus XaoTUYECKOIO
JBIDKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4Has CKOPOCTb MOJEKYII,
KOJIMYECTBO TEIUIOThI, BHYTpPEHHSs »JHeprus, pabora rasa,
KOA(QUIIMEHT TO0JIE3HOTO JEHCTBHS TEMJIOBOI'O JBUTATENsS; MpPH
ONMHCAaHUM  MpPaBUJIBHO  TPAKTOBaTh  (PU3WYECKUH  CMBICI
UCTIOJIb3yEeMBbIX BEJIMYMH, UX O0O3HAUEHUS U €JAMHHULBI, HAXOJIUTh
(GopMyJibl, CBA3BIBAIOLIUE JIAHHYIO (U3UYECKYI0 BEJIUYHMHY C

APYTrUMH BCIIMYHUHAM

10.6

OnucelBaTh M3y4YEHHBIE DJJIEKTPUYECKHE CBOWMCTBAa BEIIECTBA W
JJIeKTpUYEeCKUe sBIEHUS (TpoIecChl), HCMONb3ysl (U3NYECKUe
BEJIMYMHBL:  DJIEKTPUYECKUM  3apsii,  JJIEKTPUYECKOE  TIOJE,
HanpsHKEHHOCTh  1OJIA, MOTEHLHAN, Pa3sHOCTh MOTEHIMAJIOB; IpHU
ONMCAaHWM  TPABWIBHO  TPAaKTOBaThb  (PU3MYECKUH  CMBICT
UCIIOJIb3YEMbIX BEJIUYMH, UX O0O3HAYEHUs U CJAMHUIIBI; yKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOLIUE JAaHHYIO (U3NYECKYIO BETUUHUHY C IPYTUMHU

BCINYHUHaAMH

10.7

aHAJIM3UPOBATh (PU3UUYECKHE TIPOIECCHl M SIBJIICHUSA, WCIOIB3YS
(u3nUecKkre 3aKOHBI ¥ MPUHIIMITBL: 3aKOH BCEMUPHOTO TATOTeHHUS, I, 11
u III 3akonsl Hbl0TOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHITUIT CYTIEPIIO3ULIAN CUJI, TPUHLIUIT
PAaBHONPABUSA HWHEPUHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYIO0 TEOPHUIO CTPOCHHMS BEIIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b
CpeHEel KUHETUYECKOW DHEPTHM TEIJIOBOIO JBUKEHHS MOJIEKYJI C
aOCOJIIOTHOW TeMITepaTypoH, TEPBBIA 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpAHEHUs BJIEKTPUYECKOro 3apsiaa, 3akoH KyioHa; mpu sTom
pa3inyuaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €T0 MAaTEMATHUECKOE

BBIp@XEHHE U yCIIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIC TMPHUHIIMIBI JCUCTBUS MAIIWH, TPUOOPOB U
TEXHUYECKHUX YCTPOWCTB; pasziuyaTh YCJIOBUS HX 0€30MacHOro

HCIIOJIBb30BAaHUA B HOBCG[[HGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUECKUX SIBICHUN
U NIPOLIECCOB C UCIOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUN;
pu 3ToM (OPMYIHPOBATE IPoOIEeMy (3a/1a4y) U TUIIOTE3y Y4eOHOTO
JKCHEpUMEHTa,  coOMpaTh  YCTAaHOBKY M3  IPEJI0KEHHOTO

000pyI0BaHUS, POBOAUTH OIBIT M (HOPMYITUPOBATH BEIBOIBI

10.10

OcyH_IeCTBJ'IﬂTB OpsIMBIC W KOCBCHHBIC UW3MCPCHUSA (bI/I3I/I‘ICCKI/IX

BEJIMYMH; MPU 3TOM BBIOUpATh ONTHUMAJbHBIN CIIOCOO W3MEpPEHUs U




HCII0JB30BAaTh U3BCCTHHIC METOAbI OLICHKH HOl"peH_IHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HccrnenoBaTh 3aBHCHUMOCTH MEXAY (GHU3UUECKUMH BEITUUYMHAMH C
WCIIOJIb30BAHUEM IMPSIMBIX M3MEPEHUH; IIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCHpOBaTh pE3yJbTaThl IMOJTYYEHHOM 3aBUCHUMOCTH
¢u3nUecKrux BEIUYMH B BUJIE TaOIUI] U TpaUKOB, eJ1aTh BHIBOIBI 10

pe3ylibTaTaM UCCICA0OBAHUA

10.12

Cobnromate mpaBwia 0e30MacHOrO TpyAa TMpHU  MPOBEACHUU
UCCIIEIOBAaHUM B paMKax y4yeOHOro »JKCIEpUMEHTa, Yy4eOHo-
HCCIIEIOBATENILCKOM U MPOEKTHON AEATEIbHOCTH C MUCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB M 1a00paTOPHOTO 000PYAOBAHHUS

10.13

Pemate pacu€THbie 3a1auu ¢ SBHO 3aJlaHHON (PU3NUECKON MOJIETIBIO,
UCTIONB3Ys (PM3MUECKHUE 3aKOHBI M TIPHUHIIMIIBI, HA OCHOBE aHAN3a
YCIIOBUSL 33/Jlauyd  BBIOMpATh (PU3UYECKYI0 MOJEJb, BBIICTATh
du3ndecKue BETUIUHBI U (OPMYJIbI, HEOOXOUMBIC I €€ pelieHus,
MPOBOJIUTh pacy€Tbl M OLIEHMBATh PEAIbHOCTh MOJYYEHHOI'O

3Ha4YeHUs] PU3NUECKON BEITMUMHBI

10.14

Pemate Ka4CCTBCHHBLIC 3aga4u: BBICTpAanBaTh JOTHYCCKH
HCIIPOTHBOPCUYNBYIO LICTIOYKY paCC}/)K,Z[eHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘I€CKI/I€ SABJICHUS

10.15

Hcnonp3oBaTh mpH pelIeHUH Y4YeOHBIX 33/7a4 COBPEMEHHBIE
MH(QOPMALIMOHHBIE TEXHOJOTMU JUIsl TIOUCKA, CTPYKTYPHPOBAHUS,
MHTEPIIPETALMY U TPEJCTABICHUS y4eOHOW M Hay4YHO-IOIYJISIPHOM
UH(POPMALIUH, TOTYYEHHONW U3 PA3IUYHBIX UCTOYHUKOB; KPUTHUECKU

aHAJIU3UPOBATh MOIyYaeMy0 HH()OpMaIUIO

10.16

[IpuBoAMTH MpHMEpPHI BKJIAZa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKU, OOBICHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOJIOTHI

10.17

Hcnonp30BaTh TEOpETUYECKUE 3HAHHS MO (PU3MKE B MOBCEIHEBHOU
KU3HM I oOecriedeHus Oe30MmacHOCTH TpH  OOpalieHuH C
npubopaMl M TEXHHUUECKUMH YCTPOMCTBAMH, JUIS COXpaHEHUS
3I0POBbSI M COOJIIOJICHHSI HOPM DKOJIOTHYECKOTO TIOBEJCHHUS B

OKpPY’Karolleu cpene

10.18

PaGoTaTh B rpyIie ¢ BHIMOTHEHHEM PA3TUYHBIX COLUATBHBIX POJIeH,
MJIAaHUPOBATh PabOTy TPYNNbl, PAMOHAIBHO  pacHpeieisaTh
00SI3aHHOCTH U IUIAHUPOBATh JEATEIBbHOCTh B HECTaHAAPTHBIX
CHUTyaIMAX, aJeKBaTHO OLIEHUBATh BKJIAJ Ka)KIOI'0 U3 YYaCTHUKOB

IPYIIIbI B pELLIEHUE pacCMaTpUBaeMOU MpoOIeMBbI




11 KIIACC

Kon
NpoBepPsieMoOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ILHON MPOrPaMMBbI CPeTHET0 00IIEro 00pa3oBaHuUsI

JleMoHCTpUpOBaTH Ha TMpuUMEpax pojib U MeCcTOo (U3UKU B
(dbopMUPOBAHUN COBPEMEHHOW HAYYHOW KapTHHBI MUpPA, B Pa3BUTUU
COBPEMEHHOMN TEXHUKHU U TEXHOJIOTUIA, B PAKTUYECKOUN AEATEIIbHOCTH

JrO/IEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KApTHHBI MUPA

11.2

YauTeIBaTh I'paHUIbI IPUMCHCHUA N3YUCHHBIX (1)I/ISI/I‘I€CKI/IX MOI[GJ'ICﬁZ
TOYCUHBIN BHGKTpI/ILIeCKI/Iﬁ 3apAan, AACpHasa MOACIIb aTOMAa, HYKJIOHHAA

MOZCIIb aTOMHOTO s[pa IIpU PCIICHUN (1)I/I3I/I‘leCKI/IX 3aaad

11.3

PacnioznaBaTh ¢dusznueckue siBiIeHUS (IMIPOIECChI) U OOBICHATh UX Ha
OCHOBE 3aKOHOB OJIGKTPOAMHAMUKMA M  KBAHTOBOM  (DU3HUKH:
AJIEKTPUYECKAsT TPOBOAMMOCTD, TEILIOBOE, CBETOBOE, XUMHUECKOE,
MarHUTHOE  JEMCTBUS  TOKA,  B3aMMOJCHCTBHE  MAarHUTOB,
ANEKTPOMArHUTHAS WHAYKIHS, JEHCTBHE MArHUTHOTO TOJS Ha
NPOBOJHUK C TOKOM W JBFIKYIIUICS 3apsi, SJIEKTPOMAarHUTHBIE
KOJICOAHUS W BOJHBI, NPSMOJMHEHHOE pAaCHpOCTPaHEHUE CBeTa,
OTpaKEHHe, TMpelloMiicHHe, wuHTepdepeHus, audpakmus u
HOJISIPU3AIUS CBETA, JHUCIIEPCUs CBETa, (POTOINEKTpHUECKUi AP ekt
(poroaddexr), cBeTOBOE naBieHHWE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa aToMa BOJOPO/AA, €CTECTBEHHAss W HCKYCCTBEHHas

pPaanoOaKTUBHOCTD

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBa BelIeCTBA (AJIEKTPUUYECKUE,
MAarauTHBIC, OIITUICCKUEC, SJICKTPUUCCKYIO ITPOBOAUMOCTD PA3JIMYHBIX
Cpel) ¥ DOJIEKTPOMArHUTHBIC SIBICHUSA (IPOLECCHI), HCIONb3YS
¢usnyeckue BENUYMHBL: JJEKTPUYECKUH 3apsl, CuiIa TOKa,
ANIEKTPUUECKOE  HAIpPSIKEHUE, DJIEKTPUUYECKOE  COIMPOTHUBIICHHUE,
pasHocTh noteHnuanos, DJIC, pabora Toka, HHAYKIHS MarHUTHOTO
nons, cuna Ammepa, cuina JIopeHla, MHIYKTUBHOCTb KAaTyIIKH,
SHEPrusl IEKTPUUECKOro M MarHUTHOTO TOJEH, Meproj U 4acToTa
Kosie0aHui B K0s1e0aTeIbHOM KOHTYpE, 3aps/] U CUJla TOKa B IIPOLIEcCce
TapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojebOaHu#,  (OKycHOe
PACCTOAHNEC U ONTUYCCKAA CHJIa JIMH3bI, IIPHU OINHMCAaHWU IIPaBHUJIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI HCIOJNb3YEMBIX BEIUYMH, HX
0003HAUECHHUST M EIUHUIIBI; YKa3bIBaTh (OPMYIIbI, CBS3bIBAIOIINE

JAHHYIO (PH3UYECKYIO BETMUMHY C IPYTHMMHU BEIIMYMHAMHI




11.5

OnuceiBaTh HM3yYEHHBIE KBAaHTOBBIC SBICHUS M IPOLECCHI,
UCTIOJB3Ys (PU3MUYECKHE BEITUYMHBI: CKOPOCTH 3JIEKTPOMATrHUTHBIX
BOJIH, JUIMHA BOJIHBI U 4acTOTa CBETA, SHEPTUsl M UMITYJIbC (OTOHA,
IIEpUOJ MOJypacnaa, SHEPTUsl CBSA3U aTOMHBIX sJ1€p; IIPX OIIMCAHUH
OPaBUJIBHO TPAaKTOBaTh (PU3MUECKHH CMBICH  HUCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYEHHsS U EJUHUIBI; YKa3blBaTh (HOPMYJIBI,
CBS3BIBAIOLINE JIAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH

BCJIIMYWMHAMMH, BBIYHUCIIATHh 3HAYCHUC (bHSI/I“IGCKOfI BCJIMYHUHBI

11.6

AHanu3upoBaTh (PU3NICCKUE TMPOIECCHl W SBJICHHS, WCIOIb3YS
dusznyeckue 3aKOHBI M MOPUHIUOBL: 3akoH Owma, 3aKOHBI
MOCJEA0BATEILHOI0 W MapajuIeIbHOTO COEIWHEHUS MPOBOJIHHUKOB,
3akoH />xoyins — JIeHna, 3aKk0H 3JIEKTPOMAarHUTHOW UHIYKLHWH, 3aKOH
MPSMOJIMHEMHOTO pacpOCTPAHECHUS CBETA, 3aKOHBI OTPAXKEHHUS CBETA,
3aKOHBl  IPEJIOMJICHUS CBETa, YypaBHEHHE OWHINTEWHa U1
doTodrpdexra, 3aKOH COXpaHCHHS DSHEPrUU, 3aKOH COXPAHCHUS
MMIYJIbCa, 3aKOH COXPAHECHUs JJIEKTPUYECKOTO 3apsia, 3aKOH
COXpaHEHMsI MacCOBOIO 4Yuciia, nocTtynarel bopa, 3akoH
palMOaKTUBHOIO pacnaja; MpU O3TOM pa3jindyaTh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MATEMATHYECKOE BBIPAKEHUE U YCITOBUS

(rpaHuIBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpeI[CJ'ISITI) HalpaBJICHUC BCKTOpa HWHAYKIWHW MArHuTHOT'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa 1 CHJIbI HopeHua

11.8

Ctpouth ¥ ONHCHIBATH H300paKEHUE, CO3/1aBaEMOE ILIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIeI0BaHUIO (PU3HUECKUX SBICHUN
U TIPOIIECCOB C MCTIOJIB30BAHNEM TPSIMBIX U KOCBEHHBIX W3MEPEHUH;
pu 3ToM (OpMYIHPOBATE IPoOIEeMy (3a1ady) U TUIOTE3y Y4eOHOTro
9KCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY M3  HPEATI0KEHHOTO

000pyI0BaHUs, IPOBOAUTH OMBIT M (HOPMYITUPOBATH BHIBOIBI

11.10

OcymiecTBisATh OpsSMble U KOCBEHHBbIE M3MEpeHHs (DU3NYECKHX
BEJIMYMH; MPU 3TOM BbIOMpaTh ONTHUMAIbHBIN CIIOCOO M3MEpPEHUs U

HCII0JBb30BaTh N3BCCTHBIC MCTOAbI OLICHKH I10T" peIHHOCTCﬁ H3MepeHHI>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHH C HCIIOJIb30BaHUEM
OpSIMBIX ~ U3MEPEHUM; NpU OSTOM KOHCTPYUpPOBaTh YCTAaHOBKY,
(GUKCHpPOBaTh pPE3yibTaThl MOJYYEHHOM 3aBHCHMOCTH (U3UUECKUX
BEJIMYMH B BUJE TaOIUI U TpauKOB, J€JIaTh BHIBOBI 110 PE3yJIbTaTaM

HCCICA0BaHUA

11.12

Cob6mronaTe mpaBujia 0e€30MacHOrO0 TpyAa MpU MPOBEIECHUU




UCCIIeIOBAaHUN B paMKax Y4eOHOro »OKCIEepUMEHTa, Y4eOHO-
HCCHCﬂOBaTGHLCKOﬁ u HpOeKTHOf/’I ACATCIIbHOCTH C UCIIOJIB30BAHUEM

U3MEPUTENbHBIX YCTPONCTB U 1a00PaTOPHOTO 000PYI0BAHUS

11.13

Pemats pacuérHble 3a1auu ¢ IBHO 3aJJaHHOW (PU3NYECKON MOJIENbIO,
UCTIONB3Ysl (PU3NYECKHE 3aKOHBI M IPUHIMIBI, HA OCHOBE aHaJM3a
yCIOBHS 3aJadd  BbIOMpaTh (U3UYECKYH0 MOJIENb, BBIIEIATH
¢u3nueckre BeIUIUHBI U (OPMYITBI, HEOOXOIUMBIE AJIs €€ peIIeHus,
OPOBOJUTH PACYETHl M OLEHUBATh PEAJbHOCTh IOJYUYEHHOTO

3HAYCHUS PU3NICCKON BEITUIHHBI

11.14

Pemate  kadecTBeHHbIE  3aJauyd:  BBICTPAMBATh  JIOTUYECKHU
HENPOTUBOPEUMBYIO LIETIOUKY PACCYXJACHUN C OTIOPOM Ha U3yUEHHBIE

3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKHE SBICHUS

11.15

Hcnonb3oBaTh HOpU  pelICHUMM YYEOHBIX 3a/ad COBPEMEHHbIE
MH(POPMAIIMOHHBIE TEXHOJOTUHM [UIsl IOMCKA, CTPYKTypUpPOBaHMS,
UHTEPIpETAlly U MPEICTaBICHUA y4eOHOM M Hay4HO-IIOMYJISIPHOM
UH(QOPMAaLUH, TOTYYEHHONW U3 PAa3IUYHBIX UCTOYHUKOB; KPUTHUECKU

aHAJU3UPOBATh MOTyYaeMyto HH(POpMaIUIO

11.16

OOBSCHATH MPHUHLIUIIBI ACUCTBUS MAIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nnyarh ycJIOBUS UX O€30MaCHOTO MCIIOJIb30BAHUS B

IOBCEIHEBHOMN KU3HU

11.17

[IpuBoaMTE IpUMEPH! BKJIA/Aa POCCUHCKUX M 3apyOEKHBIX yUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO

MHUpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Ui

11.18

Hcnonp30BaTh TeOpEeTUYECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
XKU3HU i obOecriedeHHs O€30MacHOCTH TpU  OOpalleHuu C
npubopaMu M TEXHUYECKUMH YCTpOMCTBaMH, JUI COXPAaHEHUS
3I0pOBbsI M COOJIOZIGHUS HOPM SKOJIOTUYECKOTO IOBENICHHS B

OKpYXKaroIieu cpene

11.19

PaGoraTh B rpynme ¢ BBINOJIHEHUEM Pa3IUYHbIX COLMATIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpYIIbl, PAlMOHAIBHO  paclpenessTh
0053aHHOCTM M IUIAHUPOBATH JIEATEIBHOCTh B HECTaHJIApTHBIX
CUTyallUsAX, aJeKBAaTHO OLIEHMBATh BKJIAJ KaXXJIOIO U3 YYaCTHHUKOB

TPYMIIbI B PELICHHE pPacCMaTpUBAEMOM MPOOIEMBI




IHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnena

Konx nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe JIEMEHTBI COACPKAHUA

OU3NKA 1 METOJAbI HAYYHOI'O ITO3HAHUA

1.1

O®usuka — Hayka o npupone. Hayunbie
METO/bI IO3HAHUS OKpY Karoniero Mupa. Pois
JOKCIIEpUMEHTa W TEOpUM B  MpOLEcCe

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (QU3NYECKUX SBICHUA |
IIPOLIECCOB. Hayuneie TUIIOTE3BI.
®usznueckre 3aKOHbl M TEOpHH. | 'paHUIbI
OPUMEHUMOCTH  (U3MYECKUX  3aKOHOB.
IIpunnun coorBercTBua. Ponp u  Mecro
¢bu3ukun B (GOPMHPOBAHUHM COBPEMEHHOM
HAay4yHOM KapTUHBI MHUpA, B MPAKTHYECKON

NESITEIbHOCTH JIFOJIEN

MEXAHUKA

##HPariKUHEMATHKA

2.1.1

MexaHudeckoe JABUIKCHUC.
OTHOCUTEIIFHOCTD MECXaHHUYCCKOI'O

nerkeHns. Cucrema orcuéra. Tpaekropus

2.1

[lepemernienue, CKOPOCTh (CPEHSST CKOPOCTH,
MTHOBEHHasi  CKOpOCTb) U  YCKOpEHHE
MaTepUAILHONW TOYKH, WX MPOEKIUH HA OCH
CHCTEMBI KOOpJMHAT. Crnoxenune

IIEPEMELICHUN U CII0KEHUE CKOPOCTEN




PaBHOMEpHOE " PaBHOYCKOPEHHOE
IIPSAMOJIMHEMHOE JIBHKEHUE. I'padpuku
3aBUCUMOCTH KOODPJIMHAT, CKOpOCTH,
YCKOpeHUs, noyTu " NEpEMELICHUS

MaTepHaHBHOfI TOYKHU OT BPECMCHHA

CBobOoHOE najzieHune. Y CKopeHue

CBOOOHOTrO MacHUs

KpuBonuneiinoe nsumwxkenue. PaBHOMepHOe
ABUKCHUC MaTepI/IaJIBHOf/'I TOYKHU 10
OKPY>KHOCTH. YTJOBasi CKOPOCTb, JIMHEHHAs
CKOpOCTb. [Tepuon u 4acToTa.

IleHTpOCTpEMUTENBHOE YCKOPEHUE

TexHuueckne  yCTpOWCTBA:  CIUIOMETP,
JNBWKEHUE CHApSJOB, LIEMHbIE U PEMEHHBIE

nepenadn

[IpakTrnueckue paboThL. N3mepenue
MIHOBEHHOM  ckopoctd.  MccnepoBanue
COOTHOLIICHUA MCKIY MyTAaMHU,
IIPOMJCHHBIMU TEJIOM 3a IOCIEN0BATEIbHBIE
paBHBIE  NOPOMEXYTKH  BpEMEHH  IIpH
PaBHOYCKOPEHHOM JIBIDKEHUU C HadajabHOU
CKOPOCTBIO, paBHOM Hymo. I3ydenue
ABWXCHUA IIapuKa B BSI3KOM KHUIOKOCTH.
W3yuenne J1BUKEHUS Tena, OpPOIIEHHOrO

TOPU30HTAJIBHO

2.2

#iPart## INTHAMUKA

2.2.1

[Ipuauun  otHocuTensbHOCTH  [anmies.
IlepBblii 3akoH HeroToHa. HHepruaibHbIE

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. [IpuHnun cyneprno3unuu

CHIJI

223

Bropoit 3akoH HeroTOHa 111 MatepuanbHOM
TOYKM B HMHEPUUAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3axkoH HeroToHa st

MaTCpHaJIbHBIX TOUYCK




224

3akoH  BcemupHoro tarorenus. Cuna
Tsokectd. [lepBas kocMuyeckas CKOpPOCTb.

Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusi. Cyxoe Tpenue. Cuna TpeHUs
CKOJBXEHUSI M Cuja TPEHUs  IOKOs.
Koaddumnuent tpenus. Cuna conpoTUBICHUS

IIpyu ABHIKCHUUW TCJIa B X KUJIKOCTH MJIM I'a3¢

2.2.7

HOCTyHaTeJ'IBHOG " BpalllaTCJIbHOC IBUKCHUC

a0COTFOTHO TBEPIOTO Tela

228

MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPAILICHUS.
IInedo cumnel. YcnoBusi paBHOBECHS TBEPAOTO
Tena 8 UCO

229

TexHuyeckue yCTpPOMCTBA: MOAIIMITHUKH,

ABMIKCHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[TpakTnueckue paboThl. M3yueHnue nBH>KeHUS
Opycka 1O HAKJIOHHOW IIJIOCKOCTH TIOJ
JNIEUCTBUEM HECKOJIBKHUX cuil. MccinenoBanue
3aBUCUMOCTU CUJI ynpyr OCTH, BOSHUKAIOIINX
B JehopMUpyeMOil MpyXKHHE U PE3UHOBOM
oOpa3ie, OT BEIUYUHBI HX JehopMaluu.
HccnenoBanue YCIIOBHI paBHOBECHs

TBépI[OFO TCJa, UMCIOIICTO OCh BPAllICHHA

23

###Par##3AKOHDBI COXPAHEHN B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUajbHbIX ToueK. MMmmynbc cuiel u
W3MEHEHHE UMITyJIbCa Tela

539 3akoH coxpaHeHus wuMmnyiasca B MCO.
o PeakTuBHOE ABMXKEHUE

233 Pabota cunbl

234 Mo1HOCTb CHJIBI

" Kunetnueckass  sHepruss  MarepuagbHOU
o TOYKH. TeopeMa 0 KHHETUYECKOU YHEPTUU

2.3.6

[TorenmansHas »sHeprus. I[loTeHnmanbHas




SHEprus yapyro ne(opMUPOBAHHOM
npyxuHbl. [loTeHImanbHas SHEprus Tena

BOJIM3M MMOBEPXHOCTH 3eMIIU

HOTeHHI/IaJ'H)HI)Ie N HEIIOTCHIIMAJIbHBIC CHJIBI.

CBs3b pa6OTLI HCIIOTCHIHAJIBHBIX CHII C

2.3.7 U3MEHEHHUEM MEXaHUYECKON SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHECHHUS
MEXaHUYECKON SJHEPTUn

2.3.8 VYnupyrue u Heynpyrue CTOJIKHOBEHHUS

939 TexHUuecKue yCTpOMCTBA: IBUKEHHUE PAKET,

o BOJOMET, KOIIEP, IPYKUHHBIA TUCTOJIET

[Ipaktnyeckue paboTel. W3ydeHue cBsA3M

2310 CKOPOCTEM Tel IpH HEyNpyroM yjape.

UccnenoBanue cBsi3u  pabOTBl  CHIIBI  C

W3MEHEHHEM MEXaHHMYSCKOMN OHCPIUU TClia

3 MOJIEKVYJISIPHASA ®U3UKA U TEPMOJUHAMUKA
#i##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OCHOBHbIE ~ TOJOXEHHS  MOJIEKYJISIPHO-
KHMHETHYECKOMN TEOPHUH. BbpoyHoBckoe
31 nswkenue. uddysusa. Xapakrep ABMKEHHUS
Y B3aUMOJICVCTBUS YaCTHI] BEIIECTBA
Mogaenu cTpoeHus Ta30B, KUIKOCTEH U
3.1.2 TBEPABIX Ted U OOBSCHEHUE CBOWCTB
BELIECTBA Ha OCHOBE ATHX MOJIeel
31 313 Macca wmonekyn. KosuuecTBo BelecTBa.
ITocTrosinHas ABoragpo
314 TemnmoBoe paBHOBecue. Temmeparypa u e€
n3mepenue. [llkana remneparyp Llenbcus
Mopens wunmeanrHoro rasza. OcHOBHoOeE
3.1.5 ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKON
TEOpUH U/I€aJILHOTO ra3a
AOcontoTHas TeMneparypa Kak Mepa cpeiHen
3.1.6

KHHETHISCKOU OHCPIrun TCIIJIOBOI'O

JBIOKeHUs Jactun rasa. Illkama temneparyp




KennBuna

VpaBuenue Knaneilpona — MeHaeneesa.

3akoH JlanbToHa

I"azoBbIe 3ax0HBI. M30mpo1iecchl B U1€aIbHOM
ra3e ¢ NOCTOSIHHBIM KOJMYECTBOM BELECTBA:

u30TepMa, U30X0pa, n3odapa

TexHuyeckue  yCTpPOWCTBA:  TEPMOMETP,

Oapometp

3.1.10

[IpakTnueckue paboTel. M3mepenne macchbl
BO3J/lyXa B KJlacCHOM komHaTte. MccnenoBanue
3aBUCHUMOCTH MEXIY rnapamMerpamu

COCTOAHUS PA3pPCIKCHHOI'O Ira3da

3.2

OCHOBbI TEPMOJIMHAMUMKA

3.2.1

TepMO,Z[I/IHaMI/ILICCKaSI cucrema. BHYTpeHHﬂﬂ
OHEPTIUA TepMOILHHaMquCKOﬁ CHUCTEMBI H

cIocoObI €€ H3MEHEHUS

322

KonungectBo TemnoTs! u padbota. BHyTpeHHss

OHEPIYd OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

323

Buapl Temonepenaun: TETUIONPOBOIHOCTD,
KOHBEKIIMSI, U3Iy4eHue. TerioéMKOCTh Tena.
VYnenpHad TEIOEMKOCThL BelllecTBa. Pacuér

KOJMYCCTBA TCIJIOTHI IPH TEILIONIEpEaaAdIC

324

[TepBrrit 3aKOH TEPMOJIMHAMUKH.
[IpumeneHune [IepBOro 3aKOHA
TEPMOJIUHAMUKHU K U30MPOLIECCaAM.

I'paduueckas uHTEpIIpeTaIs paboThI ra3a

3.2.5

TermmoBble MamuHbl. [IpuHOMIOBL IEUCTBHS
TeIU10BbIX MamuH. [IpeobpazoBanus sHeprun
B TemwloBblXx MammHax. Koaddumuent
nosnesHoro aeiictBus  (manee —  KIIJ)

termioBoi MamuHbl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoOpaTtumMocTh TpoleccoB B MPHUPOJE.

TennoBrie JIBUTATEN. OKOJIOTHYECKHE




pO0OJIEMBI TEIJIOIHEPTreTUKU

TexHnuueckue YCTpOICTBA: JIBUTATEJb
3.2.7 BHYTPEHHETO CropaHusi, OBITOBOM
XOJIOMWJIbHUK, KOHJUITHOHED
308 [IpakTnueckue paboTHI. N3smepenne

YAEIBHOM TEIIIOEMKOCTH

33

#i#HPari## AT PETATHBIE COCTOSAHNM A BEIECBA. ®A30BBIE

[NEPEXO/IbI

3.3.1

[TapooOpazoBanne " KOHJICHCAITHSL.
Hcnapenne u kumneHuwe. YaenbHas TeIioTa
napooOpa3zoBaHusl. 3aBUCUMOCTD

TEMIICPATYPHBI KUIICHUS OT JaBJICHUA

332

AOCOmOTHASE U OTHOCHUTEIbHAS BIIAXKHOCTH

Bo3ayxa. HacelmenHslil map

333

Teépmoe  Ttenmo.  Kpucrammmueckune  u
amop¢Hbie Tena. AHH30TPONHS CBOMCTB
KpHUCTAJIJIOB. >KI/II[KI/IC KpucCTalbl.

CoBpeMeHHbIE MaTepHalIbl

334

IInaBnenne wu KpUucCTaJIn3aluns. YI[GJ'IBHaSI

TeryioTa miasieHus. Cyomumanus

335

YpaBHEHHE TEIUIOBOTO OamaHca

3.3.6

TexHu4ecKue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUU
[IOJIyYEHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJIIC HAHOMATCPpHAJIOB, 1 HAHOTCXHOJIOT'MH

3.3.7

[IpakTnueckue paboTHI. N3mepenne

BJIAJKHOCTH BO3yXa

SJIEKTPOAMHAMUKA

4.1

###HPart## I JIEKTPOCTATUKA

4.1.1

Onektpuzauusi Tel. OJIEKTPUUECKHH 3apsi.

IIBa BHU/IA DJICKTPUYICCKUX 3apsA10B

HpOBO,I[HI/IKI/I, JUDJICKTPUKH u

MOJIyIPOBOIHUKH

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia




B3aumoneiicteue 3apsaoB. 3akon Kynona

OnekTpudyeckoe  nosie.  Hampsixk€HHOCTH
3JIEKTPUYECKOrO OJIA. [TpunIIMI
cyneprno3unuu. JIuHUKM — HanpsHKEHHOCTH

QJICKTPUYCCKOTO ITOJIA

PaGora cun QJICKTPOCTATUYCCKOI'0  IOJIA.

Ilorenuuain. PazHocTh mOTEHIIMATIOB

HpOBO}lHI/IKI/I U OUSJICKTPUKU B ITOCTOSAHHOM
QJICKTPUYCCKOM  IIOJIC. I[I/IBJ'ICKTpI/I‘-ICCKaH

IMPOHUITACMOCTb

DNeKTPOEMKOCTb. Konnencarop.
DNeKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa.

DHeprus 3apsHKEHHOT0 KOH/IEHCAaTopa

TexHnueckue yCTpOWCTBA:  3IEKTPOCKOIL,
ANIEKTPOMETP, INIEKTPOCTAaTHYECKasi 3alluTa,
3a3eMJIEHHE AIIEKTPONPUOOPOB,

KOHJICHCATOP, KCEPOKC, CTPYHHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenne

SHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBLIX CPEJAX

VcaoBus CyII€CTBOBAHUA IHOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOr0 TOKa. JCTOoyHuKM TOKAa.
Cuna Toka. [locTossHHBIN TOK
422 Hanpsioxenune. 3akon Oma 115t ydacTka Henu
423 DJIEKTPUYECKOE COIMPOTUBIICHUE. Y ICIbHOE
o CONPOTHUBJICHUE BEIIECTBA
494 ITocnenoBarensHoOE, napajienbHoe,
o CMEIlIaHHOE COEMHEHNE TPOBOIHUKOB
PaboTa snextpudeckoro Toka. 3akoH [[xoyis
4.2.5
— Jlenma
4.2.6 MoIIHOCTb 3IEKTPUYECKOTO TOKA
497 anekTponaBwkymas cuia (namee — DAC) u

BHYTPCHHECC COIMPOTUBJICHUE HCTOYHUKA




Toka. 3akoH OMa Il TIOJIHOHM (3aMKHYTOM)

SHGKTqueCKOﬁ LCIIN. KOpOTKOG 3aMbIKaHHUC

4.2.8

ONEeKTpOHHAas  IPOBOAMMOCTb  TBEPIBIX
METaJJIOB.  3aBUCUMOCTb  CONPOTHUBIICHUS
METaJUIOB oT TEMIIEPaTypBI.

CBepxnpoBoIUMOCTb

4.2.9

DnexTpuyeckuil Tok B Bakyyme. CBoiicTBa

QJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBoHUKH. CobcTBeHHas u
MpUMecHas MIPOBOJIUMOCTH
MOTynpoBoIHUKOB. CBOMCTBA p-n mepexoja.

ITosnynpoBOIHUKOBBIE TPUOOPHI

4.2.11

DONEeKTpUYECKU TOK B  BJIEKTPOJIUTAX.
DJIEKTPOJIUTHIECKAS JIUCCOITHAITHS.

OnexTponus

4.2.12

DnexTpuyecKuit TOK B rasax.
CaMOCTOITEIbHLEIA W HECAMOCTOSATEIbHBIN
paspsa. Pa3nuuHple TUIIBI CAMOCTOSATEIBLHOTO

paspsiaa. Mounaus. [1nazma

4.2.13

TexHudeckne  yCTpOMCTBA:  aMIEpPMETP,
BOJITMETP, pEOCTaT, WCTOYHUKU TOKa,
AJIEKTpOHArpeBaTebHbIE npudopHI,
ANEKTPOOCBETUTENBHBIE npudopsl,
TEPMOMETP  CONPOTHUBIICHHS, BaKyyMHBIN
IUOA, TEPMHUCTOPBI M (OTOPE3UCTOPHI,

l'IOJ'Iy'HpOBOI[HI/II(OBHﬁ Auoa, raJJbBaHHUKa

4.2.14

IIpaxTrueckue paboThI. N3yuenue
CMEIIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucrouHMka TOKa M €ro
BHYTpEHHero conpotusieHus. Habmronenue

QJICKTPOJIHU3a

11 KVIACC




Kon
pa3iena

Koanposepsiemoro
3jIeMeHTa

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUA

4

SJIEKTPOAMHAMUKA

4.3

##HHPartHH#M AT HUTHOE I10JIE. 9JIEKTPOMATHUTHA A

VHAVKINS

43.1

Ilocrosinable MarHuTel. B3auMmoaencTBue

IIOCTOSTHHBIX MarHuTOB

432

MaruauTtHOEe T1IONEe. BekTop MarHMTHOM
nHaykuud.  IlpuHnun — cynepno3unuu.
JInanm MarnuTHOM MHAYKIMH. KapruHa
JIMHUM ~ MarHUTHOM  WHIYKIUU  TIOJIS

IIOCTOSAHHBIX MarHuTOB

433

MarsuTtHOE 10JI€ NPOBOJHHUKA C TOKOM.
KapTtuna nuHui noss JIIMHHOTO TPSIMOTO
IIPOBOJHMKA M 3aMKHYTOT'O KOJBIIEBOTO
IIPOBOAHMKA, KAaTYHIKHU C TOKOM. OneIT
Opcrena. B3aumoneiictBiue MpoOBOJHUKOB

C TOKOM

434

Cuna AMriepa, e€ MOJIyJIb M HalpaBJICHHUE

435

Cuna  Jlopenma, €€ Moayinb |
HarpaBjieHue. JIBWOKEHHE 3apsDKEHHOMN
YaCTUIbl B OJHOPOAHOM MArHMTHOM IIOJIC.

Pa6ota cwibl Jlopenia

4.3.6

SIBneHue SHCKTpOMaFHHTHOﬁ HHAYKIOUH

4.3.7

ITotok BCKTOpPa MarHuTHOM HHAYKOUU

4.3.8

2/C UHIYKIHUU. 3akoH

3JIEKTPOMArHUTHOM MHAYKIMK Papanes

4.3.9

BuxpeBoe anexrpuueckoe mnone. I/C
WHIYKIUA B TPOBOJHUKE, IBIKYIIEMCS
MOCTYTIATELHO B OJTHOPOJTHOM

MarouTHOM II0JIC

4.3.10

IIpaBuino Jlenna

4.3.11

NHIyKTUBHOCTS. SIBieHue

camouHaykiuu. DJ1C caMonHayKInun




9HepFI/I$I MAariuTHOI'O II0JIs1 KaTYHIKHU C

4.3.12
TOKOM

4.3.13 DNEKTPOMArHUTHOE I0JIe

TexHudeckne yCTpPOMCTBA: IIOCTOSTHHBIE
MAarHuThI, JJIEKTPOMArHUTBI,
4.3.14 JIEKTPOJBUTaTEIID, YCKOPHUTEIHN
AJIEMEHTapHBIX  YaCTHll, WHIYKIHUOHHAs

IICYb

[IpaxTueckue paloTHI. N3yuenne
MAarHuTHOTO IIOJII KAaTyIIKHM C TOKOM.
HccnenoBanue NEHCTBUS IOCTOSTHHOTO
4.3.15
MarLHura Ha  paMKy C  TOKOM.
Uccnenosanue SIBJICHUS

QJICKTpoMar HUTHOM HWHAYKOUU

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE
KOJIEBAHUMA

KomnebarenpHas cucrema. CBoOOmHBIE
Kosebanus. ['apMoHHMYecKHe KoyieOaHusl.
5.1.1
[lepuon, wacrora, ammmTyga u ¢asza

KoJIeOanuii

[IpyxuHHBIA MasTHUK. MareMaTu4ecKuil

MasATHHK

YpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
5.1.3 Kunematnueckoe u JUHaAMHYECKOe

OIIMCAaHUE KOJIE0ATENBHOTO IBUKECHUSA

[IpeBpamienue SHEPTHUH pu
rapMoHMYecKux  KoneOaHusix.  CBs3b
5.14 aAMILUTATY bl KoJeOaHuit HCXOAHOMN
BEJIMYMHBI C aMIUTUTYJaMH KojieOaHui eé

CKOPOCTH U YCKOPEHUs

Konebarenbubiii  koHTYp. CBOOOIHBIE
JIEKTPOMAarHUTHbIE Kosie0aHus B

nacajIbHOM KoJIe0aTeIbHOM KOHTYpC.

Amnanorus MCXKAY MCXAHWYCCKMMU U




OJICKTPOMAarHuTHBIMHA KOJICOAQHHSIMH.

®opmyina Tomcona

3akoH COXpPAHCHUA SHCPIrUu B UACAIIbHOM

KOJIeOaTeIbHOM KOHTYPE

Brinyxnennnie MEXaHUYECKHE
KoOJIeOaHusl. Pesonanc. PeszonancHas
KpHBas. BrinyxieHHbIe

QJICKTPOMAruuTHLIC KOJIEOAHHS.

Ilepemennbii  Tok. CHHYCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYHOE U JEHCTBYIOIIEE 3HAYCHHE

CHJIbI TOKA 1 HAIIPSIKCHUS

5.1.10

Tpancpopmarop. IIpousBoxactso,
nepefaya U MoTpediIeHne IEeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIPH
IIPOU3BOJICTBE AJIEKTPUUYECKON SHEPIUH.
KynsTypa HCIIOJIb30BaHUs

3JIEKTPOIHEPTUU B MOBCEHEBHOM )KU3HHU

5.1.11

TexHuyeckue ycTpoiicTBa: ceiicmorpad,
NIEKTPUUYECKHH 3BOHOK, JVHUHU

QJICKTpoIIepcaavd

5.1.12

[Ipaktuueckue pabotel. MccnenoBanue
3aBHCUMOCTH IIepHOJia MaJbIX KOJIeOaHui
rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl
rpysa. MccnenoBanue nepeMeHHOro TOKa
B e u3 I10CJIE0BATEIBHO
COETMHEHHBIX KOHJIEHCATOpa, KaTYLIKU U

pe3ucropa

5.2

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHBI

Mexanunueckue BOJIHBI, yCIIOBHUS
51 pacnpoctpanenus. [lepuon. CkopocTh
5.2.
paclpocTpaHeHHss W JUIMHA  BOJIHBI.
[TonepeynHsle 1 MPOAOIBHBIE BOTHBI
522 #H#HPar#Ht# NurepdepeHuns u qudpakuus




MEXaHNYCCKHX BOJIH

523

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.

Bricora Tona. TemOp 3Byka

524

DNEeKTPOMarHUTHbIE BOJHBL. Y CIIOBHS
WU3JIyYCHHS] 3JIEKTPOMATHUTHBIX  BOJIH.
B3aumuas opuenranus Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpa)KeHHe, TpeIoMIIEHHE, MOJspU3aLus,
mudpakius, uaTephepenus. CKopocTh

QJICKTPOMArouTHBIX BOJIH

5.2.6

[IIxamna AIIEKTPOMATrHUTHBIX BOJIH.
[IpuMmeHeHne 31EeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpyHIMIBI pagMOCBA3M U TEIEBUICHMUS.
Pannonokanus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOIIEH Cpelibl

5.2.8

TexHuueckue ycTponcTBa: MY3bIKAJIbHBIC
HHCTPYMEHTEI, YIBTPa3ByKOBas
JUAarHOCTUKa B TCXHHUKEC W MCEIMIIMHC,
pagap, paauOnNpUEMHHUK,  TEIEBU30p,

aHTeHHa, TenedoH, CBY-neun

53

#H#HPartH##OII TUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHHne

CBETa B OHOPOAHOM cpene. JIyu cBera

532

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKECHUS
csera. [locTpoeHne n300payKeHUH B TIIOCKOM

3epKasie

533

[penomnenne cBera. 3aKOHBI MPETIOMIICHHS
CBeTa. AOCOJOTHBIN [0Ka3areib

IIpCIIOMIICHUA

534

Iommoe BHYTpEHHEE OTpaXKEHHUE.
[IpenenbHbIN yros MOJHOIO BHYTPEHHETO

OTpakKeHUS




535

Hucnepcusi cBera. CIOXHBIA COCTaB

oenoro cBera. L{Bet

5.3.6

CoOuparolyie ¥ pacceuBarolue JHH3bI.
ToHkas muH3a. POKYCHOE pPacCTOSHHE U
ONTUYECKass Cujla  TOHKOM  JIMH3BL
[TocTpoenune N300paxeHui B
COOMpAIOIIUX U PacCEeMBAIONIMX JIMH3AX.
@opMya TOHKOW JIMH3BL. YBEIUYCHHUE,

JaBaeMoe€ JUH30H

5.3.7

[Tpenenst NPUMEHUMOCTH

r€OMETPUYECKOUN ONTUKH

5.3.8

Wntepdepennust  cBeta. KorepeHTHbIE
UCTOYHUKH.  YClIOBUS ~ HaOJrOAEHUsS
MaKCUMyMOB u MHUHHUMYMOB B
MHTEP(PEPEHIIMOHHON KapTHHE OT JBYX

CI/IHCI)aSHBIX KOI'SpCHTHBIX HCTOYHUKOB
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Hudpakus  ceeta.  [udpakumonHas
pemiérka. Y ciaoBue HaOIFOICHUS TJIABHBIX
MaKCHMYyMOB npu naJeHIN
MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PAKIIMOHHYIO PEMIETKY

5.3.10

[Tonsipuzamus cBeta

5.3.11

TexHuueckue ycTpoilcTBa: OuYKM, JyIma,
¢doroanmnapar, MPOEKIMOHHBINA amnmapar,
MHUKPOCKOII, ~ TEJIECKOIl,  BOJIOKOHHAas
ONTHKA,  JAW(pakIMOHHAs  peméTka,

TIOJISIPOU T

5.3.12

[Ipaktuueckue  pabotel.  M3mepenue
nokasareJs npenomieHus. Mcceiaenopanue
CBOWCTB  M300paXeHMH B  JIMH3aX.

Hab6monenue qucnepcuu cBeta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnLBI MPUMEHUMOCTH KJIACCUYECKOMN
MEXaHUKH. [TocTynater TEOPUH

OTHOCHUTCJIBHOCTH. MHBApUAHTHOCTD




MOJYJSI CKOPOCTH CBE€Ta B BaKyyMe,

NPUHIUIT OTHOCHUTCIIBHOCTH OnHImTeiHA

6.2

OTHOCUTEIIFHOCTD OJHOBPCMCHHOCTH.
3aMe)IJ'IeHI/Ie BpEMCHH W COKpallCHUC

JUINHEL

6.3

3Heer51 " UMITYJIBC CBO60,Z(HOI>'I YaCTHUILbI

6.4

CBsi3p MaccChl C DHEPTUEH U HUMITYJIHCOM
CBOOOJTHOM dYaCTHUIBI. ODHEPrusi TOKOS

CBOOOIHON YaCTHUIILI

KBAHTOBAA ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1

®ortonbl.  dopmyna Ilmanka  cBsA3M
sHepruu (HOTOHA C €r0 YaCTOTOM. DHEPTrus

U UMITYJIbC (POTOHA

OTtkpbITHE u UCCIIEIOBAHUE
¢dotordpdekra. Onpitel A.I'. Cronerosa.

3akoHb! poTodhdhexra

YpaBHeHue OHHIITENHA s
dbotoadpdexra.  «KpacHas  rpanunan

dhoToaddekra

7.1.4

Jasnenue ceera. OnbiTel I1.H. JIeOGeneBa

7.1.5

XUMHUUYECKOE NENICTBUE CBETA

TexHudeckue ycrponcTBa: (pOTOIIEMEHT,
dboTonaryuk, COJIHEYHAsA Oarapes,

CBETOONO

7.2

CTPOEHUME ATOMA

7.2.1

Monens atroma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHnio CTPOSHUS

aToMa. HJ'IaHeTapHafI MOJCJIb aTOMa

7.2.2

IToctymater  bopa.  M3nyueHue wu
HOIJIOIEHNE (DOTOHOB MpH  IEpPexojie
aToOMa C OJHOIO YpOBHS DHEPrUM Ha
npyroi.  Buabl  cnektpoB.  Cnektp

yYpOBHEN 3HEpPTUU aToMa BOAOpOJa




7.2.3

BonHoBele cBolicTBa yacTul. BomHbl ne
bporins. KopnyckynsipHo-BOIHOBOM
nyanu3Mm. Jludpakiuss 2IeKTpoHOB Ha

KpucTajuiax

7.2.4

CrnoHTaHHOE U BBIHYKACHHOC U3JTYUYCHUC.

YcTpoiicTBO U pUHLKIT paboTHI Jiazepa

7.2.5

TexHuueckue yCTpoucTBa: CIEKTPATbHBIN
aHaJn3 (CIEKTPOCKOIT), Jlazep, KBAHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktuueckue pabotel. HaOmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoasl Ha6J'IIOI[CHI/I}I U perucTpanuun

OJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE PAAMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuro cocTtaBa
paaroakTUBHOTO u3NMydeHus. (CBolicTBa
anbda-, oera-, raMma-u3JIy9eHHS.
BiusiHue pangMoakTUBHOCTH Ha >KUBBIE

OpraHU3MBbI

7.3.3

OTKpbITHE  NPOTOHA W HEUTpPOHA.
Hyxnonnas mozens siapa I'eiizenbepra —
WBanenko. 3apsaa aapa. MaccoBoe uncio

siapa. 30Tonbl

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIH  Oeta-pacnaa. [amma-
u3dydeHue.  3aKOoH  paJAMOaKTHBHOIO

pacmaga

7.3.5

OHeprusi CBSI3U HYKJIOHOB B  SJpe.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

}Iz(eprIe PCaKIU. ]_ICJ'ICHI/IC N CHHTC3

saaep

7.3.7

SAnepubiii  peakrop.  TepmosaepHsii
cuHre3. [IpoGieMbl M  NHEpPCHEKTHBbI

SJIEPHOM  DHEPreTHKU. ODKOJOTMYECKHE




ACMEKThI IEPHOM SHEPTETUKU

7.3.8

DneMeHTapHble  4acThibl. OTKpbITHE
Mo3UuTpOHaA. (DYH,Z[aMeHTaHLHBIe

B3aUMOI€HCTBUS

7.3.9

TexHuueckue yCTpOMCTBA:  JO3UMETD,
Kamepa BunbcoHa, saepHBIA peakTop,

aTomMHas bomOa

7.3.10

[Ipaktnyeckue pabotel. HMcciaenoanue
TPEKOB YaCTHULL (mo TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3qH0r0 Heba. Co3Besnus, sipKue

3Bé3)lbl, IJIAHCThI, X BUANMOC IBMKCHUC

8.2

Conneuynas cucrema. IlnaHeTel 3eMHOI
T'pYIIIIbI. IImaHeThI-TUTalThI u ux
CIIYTHUKH, KaPJIUKOBBIC ITJIAHCTHI. Marinsie

testa COTHEYHON CUCTEMBI

8.3

Comnane, dQorochepa u  arMmocdepa.

ConHeyHas aKTUBHOCTh

8.4

Hctounuk sueprun CoJiHIIa U 3BE3]T

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBEeTUMOCTh, pajinyc, TeMIeparypa,
HX B3aMOCBSI3b. Jlnarpamma
«CTIEKTPAJIbHBIA  KJIacC — CBETHUMOCTDHY.
3BE3aLI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBHCUMOCTh «Macca — CBETHMOCTBY JUIS

3BE3/] TTIABHOM ITOCICA0BATECIILHOCTH

8.6

###Par###BrayTpennee crtpoeHue 3BE3.
CoBpemMeHHbIE MpeCTaBICHHS 0
MPOUCXOXKIICHN U 3Bommoimu CoHIa |

3BE3. DTamnbl )KU3HU 3BE3

8.7

Mieunsii Ilyte — Hama [anakrtuka.
CnupanbHas  cTpykTypa  ['anmaktuku,
pacnpeneseHue 3BE3M, ra3a W IBUIM.

Ilomoxxenue wu naBmxkenne ConHia B




lamaktuke. Ilmockas wu  chepuueckas

noacucTemsl [ amakTuku

8.8

Tunel ranakTuk. PaguorajakThku u

KBa3apbl. YEpHBIE ABIPHI B IApaxX TATAKTHK

8.9

Bcenennas. Pacmmpenue BcenenHoil.
3akon XaObna. Pa3Oeranue TrajmakTuK.
Bo3pact u paguyc Bcenennoii, teopus
bonbsuioro B3peiBa. Mojens «ropsiueit

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmrabHass  ctpykrypa  BceneHHoO.
Meraranaktuka. Hepeménnsie npooiaembl

aCTPOHOMHU
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