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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IOJOXKEHUW M TPeOOBAHMI K pe3ysbTaTaMm
OCBOCHHMsI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, mnpeactaBieHHbx B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueid MporpaMMbl BOCIHMTAHHS H
KOHLEMILIUKA TpernojiaBanust y4eOHoro npeamera «Pusnka» B 00pa3zoBaTENbHBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBareabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaAmpaBieHO Ha (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydarommxcs 10-11 kmaccoB mipu
oOydeHnn ux ¢u3nKe Ha 0230BOM ypOBHE HAa OCHOBE CHCTEMHO-/IEATEILHOCTHOTO
noaxona. Ilporpamma no ¢usuke coorBercTBYyeT TpeboBanusim OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METalpeIMETHBIM pe3ysibTaTaM
oOy4eHHMsI, a TaKXE€ YYHUTHIBAET HEOOXOJMMOCTh peaTu3alud MEXIPEIMETHBIX
CBs3€ll (PU3UKM C EeCTECTBEHHO-HAYyYHBIMU YUYeOHBIMH TMpeaMeTamMu. B Hei
OTIPEJICIISIIOTCS OCHOBHBIC LIETU M3Yy4YeHHs (U3HKKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, TUIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKHU: JTUYHOCTHEIE,
MeTarpeMEeTHbIE, IpeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3uke BKIIOYALT:

e IUIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHUS Kypca (pu3uku Ha 0a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cojepkaHue yueOHOro npeamera « @u3nkay 1o rogaMm o0ydeHwusl.

®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYIIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHMM 00 okpy:karomiem mupe. [lIkonbHbIN Kypc PU3UKK — CUCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHbBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOICCCOB M SBICHHM, HM3y4aeMbIX XUMHCH, OHOJIOTHCH,
¢dusmyeckord reorpaduerd W acTpoHomuei. lMcronp3oBaHWE U AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe >SHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCAa, TOJIyYEHHUsS HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU W JPYTHUX.
N3yuyenue ¢Pu3MKM BHOCUT OCHOBHOW BKJIAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI Mupa oOydYaromuxcs, B (pOpMHUpOBaHHE YMEHUN TPUMEHSTH
Hay4YHBIM METO/1 MO3HAHUS MPU BBIMOJHEHUH MU YUY€OHBIX UCCIIEI0OBaHUMN.

B ocHOBYy kypca (usmku Ui YpOBHsS CpelHero oomero oOpa3oBaHUs
NOJIOKEH PAO WAEH, KOTOPbIE MOYKHO paccMarpuBaTh KaK MPUHLMIBI €rO0
MOCTPOEHUSL.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKHT MaTepHal U3 BCEX Pa3ziciioB (DU3MKH, BKIIFOYACT KaK
BOIPOCHI KJJACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoes ecenepanuzayuu. B COOTBETCTBUU C HEW Matepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3Mueckux Teopud. Bemgymum B Kypce sBisieTcs
(dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmmszarnusi mpeamnosnaraeT HCIOJIb30BAHUE
TYMaHUTAPHOTO TOTEHIHAlIa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3ukn ¢ pa3BuTMEM OOIECTBA, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYCCKUMU TTPOOIeMaMHu.

Hoesa  npuknaonou  nanpasnrennocmu. Kypc ¢us3ukm — mpenamonaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTHUYECKUX MPUIOKCHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuszayuu peanu3yeTcss TOCPEACTBOM BBEIACHHUS DIICMECHTOB
CoNepKaHMs, TOCBAMIEHHBIX OKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TakKe OOCYKICHUS
npo0JieM palioOHAIBHOTO MPUPOIOTIONB30BAHUS U SKOJIOTMUECKONW 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKH HAa YpPOBHE CpPEAHETO O0OIIero
oOpa3oBaHus SBISAIOTCS (u3udeckue Tteopur ((GopMHUpPOBAHUE TMPEACTABICHHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUYECKON TECOPUHU, POIU (PYH/IAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MpPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TEOPUH, JJIA ONUCAHWSA €CTECTBCHHO-HAYYHBIX SBICHUN U
MPOIIECCOB).

CHUCTeMHO-AESATEIBHOCTHBIN TOJX0/T B Kypce (U3HKU pealn3yeTcs MPexe
BCEro 3a CU€T OpPraHu3aldy SKCHEPUMEHTAIBHON NEATENbHOCTH O00YyYaroluXcsl.
Jlnst  6a3oBOro ypoBHS Kypca (QU3MKH — 3TO HCIOJIb30BaHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIa0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme 1o (pusuke oObeIUMHEHBI B OOMIWN CIIMCOK YYCHHUYECKUX
NpakTUYeCKUX paboT. BeiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX padoT,
MPOBOJUMBIX  JJIS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS ydYaCTHUKAMHU
o0pa30BaTeIBLHOTO TIPOIlecCa MCXOM W3 OCOOCHHOCTEW IUJIAaHUPOBAHHS W
ocHameHuss kaOmHera (Qusuku. Ilpm »dTomM obecrnieumBaeTcss OBJIAJICHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJIUTh KOCBEHHbIE H3MEpPEHHUsS, HCCIEIO0BAHMS
3aBUCUMOCTEH (U3MYECKMX BEIMYMH M TIOCTAHOBKY OIIBITOB 10 IPOBEPKE
MIPEIIOKCHHBIX TUTIOTES.

bonbioe BHUMaHWE YAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3anay. [lpu 3TOM AJig pacu€THBIX 3a/ad NPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJIaHHOHN (DU3UIECKON MOJIEIIBIO, TIO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfesia Kypca, TaK WU HUHTETPUPYs 3HAHUS W3
pa3HbBIX pa3neiaoB. [ Ka4eCTBEHHBIX 3aJ1ay MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTEKaHUS (U3MUECKHX SBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromnue BbIOOpa (U3MUECKOW MOJETU IJIsi CHUTyallud TPaKTHKO-
OpPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBaHusiMu PIOC COO k wmarepuaibHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4YeOHOTOo Tmporecca 0a30BbIi ypOBEHb Kypca
(U3UKY Ha yPOBHE CPETHETO 001Iero 00pa3oBaHus JOKEH N3Y4aThCsl B YCIOBHSX
MpPEeAMETHOrO0 KaOWHeTa (U3MKK WM B YCJIOBHUSX WHTEIPUPOBAHHOTO KaOWHETa
NPEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kxabunere (pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe O0OOpYyHOBaHUE [JIsi BBIMOJHEHUS YKa3aHHBIX B
mporpaMme 1o (GU3NKE YUCHUUECKHX MPAKTHUUECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYHMBACT IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3HKE KIFOYEBBIX JIEMOHCTpAIUil s
UCCJIEIOBAHMUSI  W3Y4YaeMbIX  SBJICHUHW M TPOLECCOB, OMIHPUYECKUX |
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJOBaHUE ISl YUYEHUUECKUX MPAKTUYECKUX padoT
dbopmupyeTCcss B BUAE TEMATUYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYalmmxca. TeMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O00OPYAOBAHMS JOJKHBI OBITH MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJIEC TU(DPOBBIX JabOpaTOpuid.

OCHOBHBIMHU HENIAMH U3y4eHUS PU3KUKHU B 00IIeM 00pa30BaHUU SBJISTFOTCSI:

e (QopmMupoBaHue HHTEpeca M CTpEeMJICHUS OOYy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJie TTO3HAHUS U (POopMUpOBaHUE
MCCJIEeI0BATENHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBanue yMeHUU OOBSCHATH SBICHUA C HCIOJIB30BAHHEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBiIeHUN O poNM (PUMKH I Pa3BHTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTkeHre 3TuX 1eneld 00ecreuynBaeTcsl peluieHueM CIeAyIoNnX 3a7a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00111ero 00pa3oBaHus:



e TpHOOpETEHHE CUCTEMBbl  3HaHWU 00 obmux  puznuecKkux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUsX, BKJItOUast MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AIIEMEHTHI acTPODHU3UKH;

e (opMupoBaHME YMEHUH TNPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUHW B TNPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOCHME CIOCOOOB pEIIEHUS pPa3IU4HbIX 337a4 C $BHO 3aJJaHHOMN
¢uznyeckoil Monenblo, 3a1ad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (pU3NUECKOr MOJEIIH, aJleKBATHON yCIIOBUSAM 33/a4H;

e TMOHMMaHHUE (U3MYECKUX OCHOB M MPUHIMUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHMS HA OKPYKAFOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U TMPOBEIACHUS
(U3MYECKUX SKCHEPUMEHTOB, aHaIW3a W HHTEpIpeTauuud UHGOpMaIHH,
OIPEJENICHMS TOCTOBEPHOCTHU MTOJIYYEHHOTO pPE3yJIbTaTa;

e CO3/IaHME YCIIOBUM JUISl PA3BUTUS YMEHUU IPOEKTHO-UCCIEN0BATEIbCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wu3yuenne ¢usuku (06a30BbIii ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIEro
oOpazoBanus otBoautcs 136 gacos: B 10 kimacce — 68 wacoB (2 yaca B HEZEN0), B
11 kmacce — 68 4acoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX paldOT ABISAETCS PEKOMEHJOBAaHHBIM, YYHMTENb JEJIaeT BbIOOP
NpOBEACHUS J1a0OpaTOPHBIX pPAOOT M OMBITOB € YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®usrka — Hayka o npupoje. HayuHele MeTOABl MO3HAHUS OKPYKAIOLIErO
mupa. Ponb »dKcepuMeHTa W TEOpHMM B IIPOLECCE IO3HAHUSA IPHUPOJBIL.
OKCHEepUMEHT B (PUBHKE.

MopnenupoBanue (pU3MYECKUX SIBJIEHUN M mpoueccoB. HayuHble TUIOTE3bI.
®dusnueckre 3aKOHbI U TEOpPHUH. |'paHUIbl MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIpuHIMI COOTBETCTBHSIL.

Ponb u mMecTto Gu3uku B GOPMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON JEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBple u LUPPOBbIE H3MEPUTENIbHbIE MPHOOPHI, KOMIIBIOTEPHbBIE
JaT4YUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekropus.

Ilepemenienne, CKOpPOCTh (CpelHssE CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTepUajJbHOM TOYKHM, HUX IPOEKIMM HAa OCU CHUCTEMBI KOOpPIAWHAT.
ClioxkeHue nepemMenIeHnil U CJI0)KEHUE CKOPOCTEM.

PaBHOMepHOE W PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBMXeHUE. | 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U [EepEeMEIICHUs
MaTepuaJbHON TOUYKU OT BPEMEHH.

CBoOoaHOE TazieHre. Y CKOpeHHe CBOOOIHOTO MaICHHUSI.

KpuBonmaennoe  nBukeHue. J[BUKEeHHWE  MaTepuallbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopocth. [lepuon u wacrora obpanienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: CHUIOMETP,
JBUKEHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TTepeIayun.

Jlemoncmpayuu

Mogenb cUCTEMBI OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHMUS.

[IpeoOpa3zoBaHue TBMIKEHUI C UCTIOJIB30BAHUEM TTPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmrogenue aBwkeHUs Tena, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO Ma CHHUS.

Hanpagnenue ckopocT pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3yuyeHrne HEpaBHOMEPHOTO JABHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MYTSIMH, IPOWIECHHBIMU TEIOM 3a
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TNIPU PABHOYCKOPEHHOM
JBH>KEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne nBUKEHUS IAapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABukKEHUS Tena, OpOUIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBelid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUISl MaTEpUaIbHOU TOUKHU. Tperunii 3akoH HproTOHA 1J1s1 MaTeprabHBIX TOUEK.

3akoH BcemupHoro Tsarorenus. Cuna Tsokectu. llepBas kKocMmudeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CkoyibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tperue. Cuina TpeHUsl CKOMRKECHHS U cujia TpeHus 1mokos. Koaddumment tpeHus.
Cuita conpoTUBIIEHUS MPU IBUXKEHUU TEJa B dKUJIKOCTH HIIH Ta3e.

[TocTynarenpHO€E U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHJIBI OTHOCUTEIBHO OcH BpamieHus. l[lnedo cunbl. YcioBus
paBHOBECHUSA TBEPIAOIO TEA.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: MOAIIMITHUKY,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHUE UHEPLIHH.

CpaBHEeHUE MacC B3aUMOICHCTBYIOIIMX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHeHUME CHIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBecHs TBEPAOro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuenue aBuxeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IMPYXKHUHE U
pe3HOBOM 00pasIie, oT ux JaedopMarium.

UccnepoBanne yciaoBUM pPaBHOBECHS TBEPAOrO TEJa, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvt coxpanenus é mexanuke

Nmnynbc MarepuanbHOM TOUYKHM (Te€la), CUCTEMbl MaTEpPHAIbHBIX TOYEK.
Nmnynbe cuilbl M1 U3MEHEHUE HMIYJIbCa TEla. 3aKOH COXPAHEHUS HMITYJbCA.
PeaktuBHOE NBUXKEHUE.

PaGota cusibl. MOIITHOCTD CUJTBI.

Kunernueckass sHeprusi MarepualbHOW TOukM. Teopema 00 HU3MEHEHHH
KUHETHUYECKOU YHEPTUU.

[TorenuumanbHas DHEPrus. [TorennumanbHas SHEprus YIPyTO
nedhopMUpOBaHHON  TpykuHbl.  [loTeHIManbHas  SHEprus Tena  BOJIM3H
NOBEPXHOCTH 3€MIIH.

[ToreHuuanbHple WM HENOTCHUUAIbHBIE  CHUJIBL. CBsi3b  paboOTHI
HEMOTECHUHAIBHBIX CUJI C U3MEHCHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4yeckne yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: BOAOMET, KOIED,
MPYXKUHHBIN UCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexoa MOTEHIMANBHOM YHEPTUHA B KHHETUYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomul

N3yuyenue abCOIIOTHO HEYNPYTOro yjaapa ¢ MOMOIIBIO JIBYX OJUHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanne cBs3u pabOTHl CHIIBI ¢ M3MEHEHHEM MEXAaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paznen 3. Moseky/sipHast Gu3nka 1 TEePMOAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKONM TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuwxkenue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOeHUs Tra30B, XKUJIKOCTEU H
TBEPJBIX TE U 0OBSICHEHWE CBOMCTB BEIIESCTBA HA OCHOBE 3TUX MoJjieiei. Macca u
pa3mepsl MoJnekyll. KonuyecTBo BemectBa. [locTosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenbcus.



Mopgens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISIPHO-
KMHETUYECKOW TEOpUU HJCAIbHOrO Ta3a. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpeoHE KWHETUYECKOW SHEPruM TEIUIOBOTO ABMXKEHUs dvactul rasza. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHue MeHnneneeBa—Knanenpona.
3akoH JlanbTroHa. M3omponecchl B HACAIIBHOM ra3e ¢ MOCTOSHHBIM KOJIWYECTBOM
BeniecTBa. ['paduueckoe mnpenacTaBieHUE H3OIMPOILIECCOB: H30TEpPMa, H30X0pa,
n3o0apa.

TexHuyeckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapoMmerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHEHUIA.

OmnpiThl 10 MU PY3UN KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO ABUKEHHUS.

Mognens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, WILTIOCTPUPYIOIIAS TPUPOLY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnbITh, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS HACAIBHOTO Tasa,
M30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00bEMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphbl BO3/1yXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmoauHamuueckasi cucteMa. BHYTpeHHsst SHEprusi TEPMOJIUHAMUYECKON
CUCTEMBI U cTIoc0o0bI e€ n3mMeHeHusi. KomndaecTBo TerminoTel u paborta. BHyTpeHHss
SHEpPrusi  OAHOATOMHOrO  HMJEAJbHOrO  rasa. Buabsl  Temionepegavu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIUHAMHUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJIMHAMUKH K u3ompoueccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH TepmoanHamuku. HeoOpatuMocTh po1ecCCOB B MIPUPOJIE.

TemnoBble  mammHbl.  [IpyHOMIBI ~ JEUCTBUA ~ TEIUIOBBIX  MAIIIWH.
[IpeoOpa3zoBaHus SHEpPruM B TEIUIOBBIX MamnHax. Kod(pGUIHUEHT Moie3HOro
neiictBus TteroBo mammubl. [{ukn KapHo u ero ko3dduuueHT mosie3Horo
NENCTBUA. DKOJOTUYECKHE MPOOIEMBI TEIIOAHEPTETUKH.



TexHuyecknue YCTPONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEW JHEPruu Teja TPH COBEPIICHWH PaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue s¢dupa B
JATYHHOU TpyOKe MyTEM TpeHusl (BUI€OAEMOHCTpAIs).

N3meHenne BHyTpeHHEN SHEpruu (TeMIiepaTyphbl) Teaa MpH TeIionepeaaye.

OnpiT MO anuabaTHOMY pACHIUPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu napoBoii TypOHUHBI, ABUTATENsI BHYTPEHHETO CTOPAaHUsI, PEAKTUBHOTO
JBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenune yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuyecmea. Pazosvie nepexoovl

[TapooOpazoBanue U KoHJeHcarus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHASA BJIAXHOCTh BO31ayxa. HaceimeHHslli map. YjaenbHas TeEIUIOTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOKCTB
kpuctamioB. JKuakue kpuctawibl. CoBpemeHHble Marepuanbl. [liaBneHue wu
KpucTayu3anus. Y aeibHas TerioTa miasiaeHus. CyomuManms.

YpaBHEeHHE TEIJIOBOTO OajaHca.

TexHudyecknue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAUIOPUMETP, TEXHOJOTUU TMOJYYEHUS] COBPEMEHHBIX MAaTEPUAIIOB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiICTBa HACBILLIEHHBIX TAPOB.

Kunenue npu noHW>KEHHOM JIaBJICHUHU.

Cnoco0bl U3MEPEHHMS BIAYKHOCTH.

HabGnronenue HarpeBanus U MIaBJIeHUsT KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomol

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paszneu 4. JinekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnekTpu3auus Ted. OIJEeKTpUYecKuil 3apsan. JBa BuAa 3IEKTPUUYECKHUX
3apsinoB. IIpOBOMHMKM, OUANEKTPUKU U MOJYNPOBOAHUKH. 3aKOH COXPAaHECHUS
AIEKTPUYECKOTO 3apsija.
B3anmonerictBue 3apsanoB. 3akoH KynoHa. To4euHbIN 3JIEKTPUYECKHAN 3PS,
Onextpuyeckoe mnose. Hampsok€HHOCTh  3nekTpuyeckoro mnons. IIpuHnmn



CYIEPIIO3ULIUM BJIEKTPUYECKUX MOJIEN. JIMHMM HANpPsSIKEHHOCTH 3JIEKTPUYECKOTO
HOJIAL.

Pabora cun  anektpocratudeckoro  moss.  Ilorenuwman.  PasHocTh
MOTCHIMANOB. [IpOBOAHWMKM W JHMAIIEKTPUKKA B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanekTpuyeckas NpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHnueckne yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKass 3all[uTa, 3a3€MJICHUE JJIEKTPONPHUOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIM aIapatr, CTPYHUHBIN OPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMIT IEUCTBHS DIEKTPOMETPA.

B3aumopernicTBre HaIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEL.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3amuTa.

JIMAIIEKTPUKH B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXAY HUMH U IUIEKTPUUIECKOW MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtii 31ekmpuueckuii mok. Toku é paznuunplx cpeoax

ONEKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAHUS BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akoH OMa 151 y4acTKa LETIH.

DJIEKTPUYECKOE COINPOTUBJIECHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
IlocnenoBarenpHOE, TAapaJUIEIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOIHUKOB.

PaGora nanexktpuueckoro Toka. 3akoH Jxoyns—Jlenna. MourHOCTD
AIEKTPUYECKOTO TOKA.

ONEKTPOJABWKYILAsA CWIA U BHYTPEHHEE CONPOTUBJIECHUWE HMCTOYHHKA TOKA.
3akon Oma 1J1g oJaHOM (3aMKHYTO#) 35ekTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOAMMOCTh  TBEPIBIX  METANIOB.  3aBUCUMOCTH
CONPOTHUBJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TomympoBOIHUKH. CoOcTBeHHas 151 IPUMECHAs MIPOBOJIUMOCTb
oJIynpoBOogHUKOB. CBoicTBa p—n-nepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  pacIuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.



DJIeKTpUUECKUM TOK B ra3zax. CamMOCTOATENbHBIH M HECAaMOCTOSTEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE TMPUMEHEHUE: aMIepMETP,
BOJIBTMETP, PEOCTAT, HCTOYHUKH TOKA, OJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHHUS, BAKYyMHBIN JTHO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOAHUKOBBIN 1UO/, ralbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuiibl TOKa U HaMPSKEHMUS.

3aBUCUMOCTb COINPOTUBIICHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IUIOILAIY MTONIEPEYHOTO CEYEHUs U MaTepHUaa.

CmenaHHoe COeIMHEHUE MTPOBOTHUKOB.

[Ipsmoe wu3MepeHue SIEKTPOABMKYIIEW cuibl. KoOpoTkoe 3aMblKaHue
rajJbBaHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHErO COIIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTHUBJIEHUSI METAIJIOB OT TEMITEPATYPBHI.

[TpoBOAMMOCTB JIEKTPOIUTOB.

HckpoBoii pa3psia v MpOBOAMMOCTD BO3yXa.

OaHOCTOPOHHSISI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuyeHne cMEIaHHOTO COETMHEHUS PE3UCTOPOB.

N3MepeHune 3JIeKTpOABHXKYIIEH CHIIbI UCTOYHHUKA TOKA M €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HabGnronenue snekrponusa.

MesknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 Kitacce OCyIIECTBISIETCS C
YYETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcamMH MaTeMaTHKH,
OHOJOTUH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHUA: SIBJICHWE, HAy4HbIH (akT, rumore3a, (U3MYECKash BEIMYMHA, 3aKOH,
Teopusi, HaAOIIOICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOICIIb, N3MEPEHHUE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHUM, JUHEWHass QyHKIUS,
napabona, runep0osia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKJIECTBO,
BEKTOPBI U UX MTPOEKIMH HA OCU KOOPAMHAT, CIIO)KEHUE BEKTOPOB.

buonocus: MexaHuueckoe NBHKEHHME B >KMBOW mpupoze, Auddysus, ocMoc,
TEIJI00OMEH >KUBBIX OPraHU3MOB (BUJbI TEIUIONEpPEIayu, TEIJIOBOEC PABHOBECHUE),
ANEKTPUUYECKUE SIBJICHUS B AKUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUAKOCTEH M



ra3oB, JJIEKTPUYECKUE CBOWMCTBA METAJJIOB, JJIEKTPOJIUTHYECKAs JHCCOLMALIMS,
rajbBaHMKA.

l'eocpacghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: nipeoOpa3oBaHWE IBWKEHUW C HCIIONH30BAHUEM MEXaHU3MOB,
YYET TpPEHUS B TEXHUKE, MOJIIUIIHHUKH, HCIOIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JpYyrue), IBUTraTellb BHYTPEHHETO
cropaHusi, maposasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUU
MOJYYEHHUS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE€ HAHOMATEepUANIOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkl,
AIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KITACC

Paznen 4. JjekTpoauHAMMKA

Tema 3. Macnummnoe none. I1eKmpomacHumMHas UHOYKYUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOJENCTBUE  TMOCTOSAHHBIX ~ MArHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. I[IpuHnoun cynepno3unuu
MAarHuTHBIX MoJjied. JIMHMM MarHuTHOM MHAYKUMHU. KapThHa JUMHWUNA MarHUTHOMN
WHAYKIWAH TOJISI TOCTOSIHHBIX MAarHuTOB.

MarauTHOE TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUUAH
MAarHUTHOI'O TOJISL JJIMHHOIO IPSIMOTO NPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IPOBOJIHMKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoaeincTere mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HaIIPaBJICHUE.

Cuna Jlopeniia, e€ Moy b U HampaBiieHUE. J|BI)KEHHE 3apsyKEHHOM YaCcTHIIbI
B OJIHOPOJTHOM MarHuTHOM mosie. Padota cuiibl Jlopeniia.

SlBiieHne DJIEKTPOMAarHUTHOM MHAYKOUU. [IOoTOK BEekTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYINAS CHJIA WHIYKUUHA. 3aKOH 3JIEKTPOMATHUTHOMU
nHaykunu dapazgest.

BuxpeBoe »3eKTpuYecKoe ToJie. IDJIEKTPOABMKYIIAs CHJIA WHIAYKIHH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATEIHLHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

IIpaBuiio Jlenna.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHIYKUHMH. OJEKTPOABMKYIIAs  CHIIA
CaMOUHTYKIINH.

DHEeprusi MArHUTHOTO TOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMATrHUTHOE TIOJE.

TexHuueckne yCTPOMCTBA M IPAKTUYECKOE MPHUMEHECHHUE: TIOCTOSIHHBIC
MAarHuThbl, 3JIEKTPOMArHUTHI, AJIEKTPOABUrATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHUIl, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumoperictere 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBieHME ANIEKTPOMArHUTHON MHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBHKYILIEH CHJIBI MHAYKUHUHU OT CKOPOCTH HU3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIHH.

Yuenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanne necTBUs NOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccenenoBanue sBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUH.

Paspnen S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHMUYECKHE  KoJieOaHUSI.
['apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyxrHHBIN MasATHUK. MaremMaTM4eCKU MasTHUK. YPAaBHEHHE TapMOHUYECKHUX
koJjiebanuii. [IpeBpailienre HEPrun Npu rapMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTebHOM KOHType. AHAJOTUsS MEXKIYy MEXaHUYECKUMH W
ANEKTPOMAarHUTHEIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJEATBHOM KOJIEOATEIIbHOM KOHTYDE.

[IpencraBienre o 3aTyXarolUx KojdeOaHuaX. BrIHYK/I€HHbIE MEXaHUYECKUE
kosiebanus. Pesonanc. BeiHyXI€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS.

Ilepemennpiii  TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOr0 TOKAa. AMIUIMTYJHOE€ W JIEHCTBYIOIEEC 3HAYEHUE CHJIBI TOKa H
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaada U NOTPEOIICHUE DIECKTPUUECKOM
SHEPIruHu. DKOJOTMYECKUE PUCKH TIPU MPOU3BOJICTBE 3JIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE ITPUMEHEHHE: SJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

UccnenoBanre napaMeTpoB KoJjieOATeNbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).



Hab0mronenne 3aryxaromux KojaeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOAHUN.

HaOnronenue pezonanca.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANIPSDKEHUSI OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc mnpum mocimenoBaTENbHOM COECIMHEHUM PE3UCTOpPA, KaTYIIKU
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TMHUM 3JE€KTpONepeIadm.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HccnenoBanre 3aBUCUMOCTH MEpUOa MajbIX KOJEOaHUH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

HccenenoBane NEPEMEHHOIO0 TOKa B LENH W3 IOCJIEI0BATENIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE 80IHbL

MexaHnudeckue BOJIHBI, yciioBusA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJIHBIL.
WNuTtepdepenius u auppakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHUSI U3IYyUYEHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HUE, MpEIOMIICHUE, MOoIsSpu3anus, Aupaxkus,
uHTeppepeHius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMIBI pagUOCBA3U U TeNEBUACHUS. Panqnonokanus.

DJIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPEBI.

TexHuueckre yCTpOICTBA M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHBIE
MHCTPYMEHTHI, YJbTPa3ByKOBas AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

KoneGnromeecs Te10 Kak HCTOUHUK 3BYKa.

Hab6mronenue orpakeHus: ¥ NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenunn u quppakiini MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HaGnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAOW H
4acTOTOMN KosieOaHU.



UccnenoBanune CBOWCTB 2JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
peJIoOMJICHHE, TTOJIsIpu3alus, udpakius, UHTepPepeHIusl.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. I[IpsMoimHEWHOE pacHpoOCTpaHEHUWE CBETA B
ogHOpoaHOU cpene. JIyd cBera. ToueyHbld ICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzobOpaxeHuil B
IJIOCKOM 3€pKarlie.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETa. AOCOIIOTHBINA MOKA3aTENb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcust ceeta. CinoxHbIi coctaB 6enoro cera. L{Ber.

CobOuparomie ¥ paccewBamomme JuH3bL. ToHkKas nwmH3a. DOKyCHOE
pacCTOSIHME W ONTHYECKas cuja TOHKOM auH3bl. [locTpoeHue wm3o0pakeHui B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JHH3bI. YBEIUYEHUE,
JABAEMOE JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKOM ONTHKH.

BonnoBass ontuka. HWurtepdepenmnus cBera. KorepeHTHblE HCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEep(EpEeHLIHOHHOM
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBera. JudpakimoHHas pemérka. YClIoBHE HAOIIOACHHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM MaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonapuszanus caera.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
¢doToanmapar, TPOEKIIMOHHBINA amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssmonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE W NPEIOMIIEHHUE CBETA.
OnTuyeckue mpruodopkI.

[TonHOE BHyTpeHHEE OTpakeHUE. Mozelb CBETOBOAA.

HccnenoBanrie cBOMCTB M300paKeHUM B JIMH3AX.

Mojenn MUKpPOCKOIIA, TEJIECKOIIA.

Habmronenune natepdepeHInu cBera.

Habmronenune nudpakiuu ceera.

HaOnronenue nucnepcuu cBera.

[TomyyeHune cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydenne ciekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomol



N3Mepenue nokasaress NpesioMIICHHUS CTEKIIA.
UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH

['paHnubl  NPUMEHUMOCTHM  KJacCMYECKOW  MexaHuku.  [locrymarsl
CIICLIMAJIbHOW TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJSI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpallCHUE
JUTUHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOW YaCTULIBI. JHEPrus
IIOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. opmyna [1nanka cBs3u 3HEepruu GOTOHA C €ro YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CToneroBa. 3aKoHBI
dboroaddekra. YpaBHenue DiHmTeHa s porosddekra. «KpacHas rpanuiiay
dhoroaddexra.

JlaBnenue ceeta. OnbiTel [1. H. JIeGenena.

XUMHUYECKOE ICUCTBUE CBETA.

TexHudyeckne yCTpOWCTBA M TNPAKTUUECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUMK, CoJIHEUHAs OaTtapes, CBETOAUO/I.

Jlemoncmpayuu

®doTor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo (poTodpdekra.

Cseroamon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHHiO 0 -4acTHIl.
[lmanerapnas momens aroma. lloctynatel bopa. M3nydenme u mornouieHue
(OTOHOB TpU TEPEexXo/ie aToMa C OJIHOTO YPOBHS SHEPrUM Ha Apyrou. Bumwi
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJOPO/IA.

BousnoBeie cBoiicTBa yactull. Bomusl ne bpoins. KopnyckylisipHO-BOJTHOBOM
yalu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYCHHUE.

TexHuyeckne yCTPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), Ja3ep, KBAHTOBBIN KOMIBIOTED.



Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Onpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaThiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HabGnronenue nuHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopna 1o ompeneneHwro  cocTaBa
paauoakTUBHOTrO u3iydyeHus. CBoiictBa anbda-, Oera-, TaMma-U3Iy4YEHUS.
Biusinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tomsl.

Anbpa-pacnaa. DNEKTPOHHBIM UM MO3UTPOHHBIM OeTa-pacnan. ['amma-
U3ITy4eHHE. 3aKOH PaJIMOAKTUBHOIO pacnaja.

DHeprus CBs3M HYKJIOHOB B sifipe. Snepubie cuibl. [ledexT maccsl sapa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobOiieMbl U MNEPCHEKTUBHI
AJIEPHOM SHEPTETUKU. DKOJOTMYECKUE ACTIEKTHI IIEPHON SHEPTETUKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.

MeTtobl HAOIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTaJbHbIE B3aUMOJEHCTBUA. EAMHCTBO (pu3nyuecKkoi KapTUHBI MUPA.

TexHnueckue ycTpoilcTBa M MPAKTUYECKOE NMPUMEHEHHUE: T03UMETP, Kamepa
Bunbcona, siaepHbIit peakTop, aToMHast 6om0a.

Jlemoncmpayuu

Cué€T4yrK MOHU3UPYIOUIUX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanne TpeKoB 4acTHIL (10 TOTOBBIM (GoTOrpadusim).

Pa3znes 8. DiemMeHTBI aCTPOHOMUM U aCTPOGU3MKH

Orarbl pa3BUTHA acTpoHOMUHM. [IpuKiIagHOe 1 MUPOBO33PEHYECKOE 3HAUECHHE
aCTPOHOMMUH.

Bun 3Bé3nHoro nHebGa. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBHYKCHHE.

ConneuyHas cucrema.

Connue. ConHeuHas akTUBHOCTh. Mcrounuk sHepruum ConHua MU 3BE3A.
3BE3BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTBY». 3BE3NBI TJIABHOM IIOCIEAOBATEIBHOCTUA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JIsI 3BE3N TIJIaBHOW IIOCIJIEOBATEIBHOCTH. BHyTpeHHEe CTpOEHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boitonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama ['amaktuka. Ilonoxenne m nemxenne ConHua B
lNanaktuke. Tunbl ramaktuk. PaguoranakTuku U kBazapbl. UEpHBIE IBIPHI B sapax
raJaKTUK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xa66sa. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenukToBO€e U3nydeHue.

MacumrabHas crpyktypa Beenennoil. MertaranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN JJI ONPENeNICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEPHOIO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, miianet, Mieunoro Ilytu.

Oo0o01maromiee MOBTOPEHUE

Ponr Gu3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHON M ATUYECKOM cepax MesTeIbHOCTH YelIOBeKa, POJib U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOM HayYHOUH KapTUHE MHpPA, POJIb PUIUUYECKON TEOPHUH
B (opMUpOBaHMM MPEICTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(bu3HYeCcKoi KapTHUHBI MHpPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABJICHUMN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocyumiecTBisieTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
Ouon0ruu, XMMHH, reorpadu U TEXHOJIOTHUH.

Meoicnpeomemnvle nonsamust, CBSI3aHHBIE C W3YYEHHEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBJICHUE, HAy4HbIM (hakT, runoresa, (u3uyeckas BEJIMYMHA, 3aKOH,
Teopusi, HaOII0/IEHNE, SKCIIEPUMEHT, MOJIECTTUPOBAHUE, MOJIEb, U3BMEPECHUE.

Mamemamuka: pemieHHWE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbI M HMX MPOEKIMHU HA OCU KOOPAMHAT, CJIOKEHHUE BEKTOPOB,
MPOU3BOAHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJHHUKOB,
OTIpeJIeIICHHE TUIONIA/IN TIOCKUX QPUTyp v 00bEMa Tell.

buonocus: »>nekTpuyeckue SABICHHUS B JKUBOW MpHUpPOAE, KoJjeOaTellbHbIe
JIBWO)KEHUS B JKMBOW MPUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW NPUPOJE, ACHCTBUE
paanaly Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTypa TBEPABIX
T€JI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM pEIIETKH, CHEKTpalIbHBIN
aHau3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKM MATrHUTHBIX DY/,
(dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSICCHUI.

Texnonocus: NWUHUAMA DJJEKTPOINEPENAY, TEHEPATOpP MEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENb, WHAYKUHUOHHAs II€Yb, Pajap, PaAUONPUEMHHK, TEIECBU30D,
anTteHHa, teinedoH, CBY-meub, MPOCKIMOHHBIA aIllapar, BOJOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O ObPA3OBAHUA

OcBoenne yueOHoro mnpenmera «Dusnka» Ha ypOBHE CpEeAHEro OOIIEro
obOpazoBanus (0a30BBI YPOBEHB) JOIKHO OOECIICUNUTh JOCTHKEHUE CICTYIONTUX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3VYJIBTATHBI

JIngHOCTHBIE PE3yJbTAaThl OCBOCHUS yueOHOro npeamMera «Du3nkay T0IKHBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMECH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACHIMPEHUE >KU3HEHHOTO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEaIU3allii OCHOBHBIX HAIPaBICHUN
BOCIUTATENIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOI0 OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYEIOBEYCCKMX T'YMAaHUCTUYECKUX H
JNEMOKPATUUECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIE€SITEIBHOCTh B MHTEPECAX TPAXKIAAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINH;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTb K T'YMAQHUTAPHOU U BOJIOHTEPCKOM JIEATEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTD POCCUHCKOM TPpa)XJIaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M MPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCIJIE B
NESTEIILHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

4) 3¢TeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npuCyIero pu3ndeckoi Hayke;



5) TpyA0BOI0 BOCIIMTAHMSA:

MHTEpEeC K pa3nuHbiM cepam mpodeccuoHaabHON AEATETbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa3oBaHUIO M caMO0Opa30BaHUIO B 00JIaCTH
(bU3UKHM HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIUTAHMS:

c(hOpPMHPOBAHHOCTh JKOJIOTHUUECKONW KYyJNbTYPhl, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJJAHUPOBAHUE U OCYIIECTBICHUE JCUCTBUM B OKPYIKAIOIIEH Cpesie Ha OCHOBE
3HaHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIiMpeHue OombITa ACATEIbHOCTH HKOJOTUYECKOW HAmpaBIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NIECKON HAYKH;

OCO3HAHHUE LEHHOCTH HAy4YHOU [EeATEIbHOCTH, TOTOBHOCTH B IMpOLECCE
u3ydeHuss  (U3MKH  OCYHIECTBIATh  HPOCKTHYIO M HMCCIEAO0BATEIBCKYIO
JEATEebHOCTh UHANBUYAIBHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBare/ibHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiCTBUA
ba3oBble Jloruueckue AeMcTBUS:
CaMOCTOSITeILHO  (OPMYNIHpOBaTh W aKTyaJlU3UpPOBaTh  IMpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisaTh ILEIN ACATEIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HUX
JIOCTHIKCHMS,;
BBISIBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYMSI B  PACCMATPHUBAEMBIX
(hUBUYECKUX SIBICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI C YYETOM aHAIM3a MMEIOIIUXCS
MAaTEPHUAIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B JICSATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJIIM, OLIEHUBATh PUCKHU MOCJICACTBUM ACATEIbHOCTH;
KOODAMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUAX  pealbHOIO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pPa3BUBATh KPEaTUBHOE MBIIIJICHHUE MPU PENICHUH KU3HESHHBIX TTPOOJIEM.
ba3oBble ucciieoBare/IbCKue 1eMCTBHUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUYEBBIMU MOHATHUSMH M METOAAMHU
buznyecKoil HayKu;



BIIAJICTh HABBIKAMU yUE€OHO-MCCIIE0BATEIILCKON U MTPOCKTHOM JIEATEIbHOCTH
B 00y1acTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY TOUCKY
METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJEP)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB ITO3HAHWSI,;

BIAJCTh BHJAAMH JCSATEIBHOCTA TIO TIOJYYEHHIO HOBOTO 3HAHHS, €ro
UHTEpIpETallii, NpeoOpa30oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX MPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyalM3WPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIIeHUs, HaXOJAUTh apTyMEHTHl HJisi JO0Ka3aTelIbCTBA
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANMM3UPOBATh TIONYYCHHBIC B XOJEC PEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (OpPMYIUpPOBaTh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
JESATEIBHOCTH, B TOM YHCJIE TIPH U3yUEeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHHUBATh IPHUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCUTh 3HaHWA 10 (U3MKE B TNPAKTHYECKYI0 001acTh
KU3HENIEATEIbHOCTH;

YMETh UHTETPHUPOBATh 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00IaCTeH;

BBIJIBUTATh HOBBIC UJICH, PEJIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJTbTEPHATUBHBIC PEIIICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJICTh HABBIKAMHU TIOJy4YeHHUS WH(pOpMaAIuy (U3MYECKOTO COACP)KAHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATh IOWCK, aHAJW3,
CUCTEMATHU3ALMI0 U HMHTEPIPETAui0 MHPOPMAIMK PA3IUYHBIX BHUJIOB U (HOpM
IpEe/ICTABICHUS;

OIICHWBATh JJOCTOBEPHOCTH HH(POPMAITNH;

WCIIOJIB30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUI B PEIICHWH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U OPraHU3alMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHMM HPrOHOMHMKHM, TEXHUKH O€30MMacHOCTH,
TUTUCHBI, PECYpCOCOEpEeKCHHUS, TIPABOBBIX W  OTUYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJACPKAHUS B PA3IUYHBIX (opMarax C
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayJUTOPUH, BHIOUPAst ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTH3alllu.

KoMMyHuKaTHBHBIE YHHBEPCATbHbIE YUeOHbIE e CTBHUS:
OCYIIECTBIATH OOIIEHUE Ha YPOKaX (U3UKH M BO BHCYPOUHOU JCATEIHHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallMd MW  CMATYATh
KOH(DIIUKTHI;



Pa3BEPHYTO M JIOTHYHO M3J1araTb CBOK TOYKY 3PEHHSI C MCIIOJb30BAHUEM
SI3bIKOBBIX CPE/ICTB;

MMOHUMAaTh W MCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaTbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOAbl COBMECTHBIX JCHCTBHH ¢ y4ETOM OOIIHMX
UHTEPECOB U BO3MOKHOCTEN KaXJ0TO YJICHA KOJUIEKTUBA;

NPUHUMATh 1EIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHW30BBIBATH U
KOOPJAMHHUPOBATh JICUCTBUS IO €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacrpenensaTh pPojd ¢ Y4€TOM MHEHHMH YYaCTHUKOB, OOCYXXJaTh pe3yJbTaThl
COBMECTHOM paboOThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa M KAXKAOTO yYaCTHHKA KOMAHIbI B
oOmuit pe3ysabTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE MPOEKThI, OLEHUBATh HJECHU C TMO3UIMA HOBHU3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYaIHsSIX, TPOSIBJISITh TBOPUYECTBO W BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUeOHbIe 1eiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISATh MO3HABATEIbHYIO AESITEIbHOCTh B 00JIaCTH
(GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIATH IUIAH PEIICHHUS PACUETHBIX M KayeCTBEHHBIX
3aJa4, IJIaH BBINOJIHEHUS IPAKTUUYECKON paboThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM;

pacIIMpATh paMKH YY4EOHOTO MpeAMETa HAa OCHOBE JIMYHBIX MPEAIOUYTEHU;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHUpOBaTh ero, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pyAHLIMH B 001acTH
(U3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIbHOCTb,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIIAJICTh  HABBIKAMH  TIO3HABATEIBHOM  pedUIeKCMU  KaK  OCO3HAHHUS
COBEpIIAEMBIX JEUCTBUA M MBICIHUTEIbHBIX MPOLECCOB, HUX PE3YyJIbTATOB H
OCHOBaHHUI;

UCITI0JIb30BaTh MPUEMBI pe(IIEKCUM JJI1 OLEHKH CUTYAallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TMPH aHalIu3e pe3yJbTaToB
JeSITeNbHOCTH;

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U JOCTOMHCTBA,

OpUHUMAaTh MOTHUBBI M AapryMEHTbl JAPYTMX NpPH aHajdu3e pe3yJbTaToB
JeSITEeTbHOCTH;

NpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOEHMS MPOTrpamMMbl
no ¢u3MKe I YPOBHS CpeaHero oOmiero oOpa3oBaHus y 0OOyYarolmuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIUJICKT, IpenoararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE
COCTOSIHUE, BUJETh HANpPaBIEHUS Pa3BUTHSA COOCTBEHHON IMOILIMOHAIBLHON cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAaMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IIOBEJCHHME, CIIOCOOHOCTb AaJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEW MOTHBALlMM, BKJIIOYAIOLIEH CTPEMIICHUE K JTOCTHKECHHIO LN U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS U3 CBOHMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOILIMOHATIBHOE COCTOSIHHUE
ApYTUX, YYUTBIBATb €ro NpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIINX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOHQIUKTHI.

HNPEIMETHBIE PE3YJIBTATHI

K konmy oOyuenuss B 10 kiacce mnpeaMeTHbIe pe3yJibTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y 00YUAIOIINXCS] YMEHUM:

JEMOHCTPUPOBATh HA TIPUMEpPAX POiab U MeCTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KAapTUHBl MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B PAKTUYECKON EATEIIBHOCTH JIFOACH;

YYUTBHIBATh TPAHUIIBI TPUMEHEHHS U3YYCHHBIX (UUYECKUX MOJCINECH:
MaTepuagbHas TOUKa, HHEpIUAIbHAs CHCTeMa OTCYETa, aOCOMOTHO TBEPAOE TEO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS ra30B, )KUIAKOCTEHM U TBEPABIX TEJ, TOYCYHBIN
AIIEKTPUUECKUH 3apsij] MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacrio3HaBaTh (pU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHUSI BEUIECTBA W



JNEKTPOAMHAMUKHN:  PAaBHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEpIUS,
B3auMoJielicTBUE Tel, nuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJBIX TEJ, U3MEHEHNE 00bEMA Tell PU HarpeBaHUU (OXJIaKICHUH ), TEIIOBOE
paBHOBECUE, UCIIAPEHUE, KOHACHCALMs, IUIABICHUE, KPUCTAILIM3ALus, KUIICHHUE,
BJIQYKHOCTb BO3/yXa, MOBBILICHUE JABJICHUS I'a3a MPHU €r0 HArPEBaHUU B 3aAKPHITOM
COoCyzle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B HM30IPOLECCax,
ANEKTpU3anus Tell, B3aUMOJCHCTBHE 3aps10B;

ONUCHIBATh MEXAHUYECKOE JBUKEHHE, HCIOJNIb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpAMHATa, MyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHME, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsl DHEPIUs, NOTECHUNAIBHASI YHEPTHsI, MEXaHUYECKas
paboTa, MexaHMYeCKas MOUIHOCTh; TPU ONHUCAHUU TPABUIBHO TPAKTOBAThH
(Gu3nYeCKuil CMBICI HCHOJB3YEMBIX BEJIWYMH, UX OOO3HAYEHHs M E€AMHMUIIBI,
HaXOJUTh (POPMYJIbI, CBSI3BIBAIOIIME JAHHYIO (PU3UUYECKYIO BEIIUYUHY C JAPYTUMH
BEJINYNHAMM;

ONMCBHIBATh W3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBICHUS,
UCHOJNb3ysl (U3MYECKHWE BEJIUYMHBL: JaBIIEHUE Tas3a, TeMIepaTypa, CpeaHss
KMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO JBUKECHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, pabora rasa,
KOA(PGUIIMEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JBWUTraTelisd; IpU OMNHUCAHUU
IPAaBWIBHO TPAKTOBAaTh (DU3UYECKUH CMBICI HCHONb3YyEMbIX BEIMYMH, HX
0003HAaYeHUsT W EAWHMIIBI, HaXOAuTh (OPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(bU3HYECKYIO BEIUYHHY C IPYTUMH BEIMYMHAM;

ONMCBIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKWCTBA BEIIECTBA U DJICKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCIIONIBb3Ysl (PU3NYECKUE BEIUUMHBI: JIEKTPUUECKUHN 3apsil,
ANEKTPUYECKOE MOJIE, HANPSHKEHHOCTD IOJISI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHUM TPABWIBHO TPAKTOBAaTh (PU3UYECKH CMBICI HCIOJIb3yEMBIX
BEJIMYMH, X OOO3HAUCHHUA W EAMHMIBI; YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BETUUUHY C JPYTMMH BETMUMHAMU;

aHANM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NYECKUE
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BCeMUpHOro TaroreHus, I, II u III 3akonsr HeroToHA,
3aKOH COXPAHEHHs MEXAaHMYECKOM DHEPruMH, 3aKOH COXPAHEHUS MMITYJIbCa,
IIPUHLAI CYNEPIO3ULUNA CWI, NPUHIUI PABHOIPABUS HHEPLUHUAIBHBIX CHCTEM
OTCUETA, MOJIEKYJSIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BEILIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COIOTHON TeMIlepaTypoH, MEePBbIi 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
JIIEKTPUYECKOro 3apsiaa, 3akoH KyisloHa, nmpu 3TOM pasnuyarh CIOBECHYHO
(bOpMYITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAXKEHUE U YCNOBUs (IpaHULIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC TNPUHIMIBI JEHCTBUSA MAIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvarh YCJIOBHs UX O€30MaCHOrO MCIOJIb30BaHUS B
MOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU STOM
dbopMmynupoBath MpodiieMy/3aadyy M TUIOTE3y Y4ye€OHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 O0OpYyJIOBaHUs, MPOBOJUTH OMNBIT U
(bopMyIUPOBATH BHIBOJIBI,

OCYUIIECTBIIAThH MPSAMbIE M KOCBEHHBbIE U3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN CMOCOO M3MEPEHUS M MCIOJb30BATh HM3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENIOBATh  3aBUCHUMOCTH  MEXKAY  (PU3NYECKHMMH  BEIMYMHAMH  C
HCIIOJIb30BAaHUEM IMPSMBIX M3MEPEHHI, MPU ATOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTU (DU3UYECKUX BEIUYHMH B
BU/JIE TAOJIUILI U TPapUKOB, AENIAaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BAHMUS;

coOmroiaTh mpaBmia 0€30MacHOTO TpyJa MPHU MPOBEACHUN HCCICAOBAHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON W MPOEKTHOU
JESTENbHOCTA C UCIMOJIb30BAHUEM HM3MEPUTENBbHBIX YCTPOMCTB U 1a0OpPaTOpPHOro
0o00opyn0BaHUS;

pemarh pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MUECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33ja4H
BbIOMpATh (HU3UYECKYI0 MOJIEIb, BbIACIATh (PU3NYECKHUE BEIWYUHBI U (HOPMYJIbI,
HE0OXoAuMbIe NJisl €€ PEelIeHUs, MPOBOAUTh PacUETbl M OLICHUBATh PEaIbHOCTb
MOJIYYCHHOTO 3HAYCHUS (PU3UUECKOU BEIIMYNHBI,

pelaTh KAYECTBEHHBIE 33/1a4i: BBICTPAUBATh JIOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PpAacCyKICHHUW C ONOpPOMl HA W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbuzuyecKkue sIBICHUS;

UCIIOJI30BaTh ~ MPU  PEMICHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(OPMAITMOHHBIC TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALINH
U TpeJICTaBleHUs] y4eOHON U Hay4YHO-TOMYJISIpHOM MH(OpPMAIUK, OTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKU aHAJIU3UPOBATH MOIy4yaeMyr0 HH()OpMAIIHIO;

MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHMCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE TMPOIIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAaHMS MO (U3UKE B TMOBCEIHEBHON KU3HU
ISt oOecnieueHnsi 6€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOPaMH M TEXHUYECKUMH
YCTPOWCTBAMH, NI COXPAHEHHUS 370POBbS U COONIOJCHUS HOPM 3KOJIOTHYECKOTO
NOBEJICHUS B OKPY’KAIOLIEN CPELE;



paboTaTh B TpYIIE C BBIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX pOJEH,
IJIAaHUPOBATh PabOTy TPYyNIbl, PAUOHAIBHO PACHPEACNiaTh OOSI3aHHOCTH U
IJIAHUPOBATH JCATEIBLHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIIEHUBATh
BKJIAJT K&KJIOTO M3 YYaCTHUKOB TPYMIIBI B PEIICHUE PACCMATPUBAEMOM TTPOOIEMBI.

K konmy oOyuenuss B 11 kjacce mnpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3UKU B (HPOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PA3BUTUU COBPEMEHHOW TEXHHKH U
TEXHOJIOTUH, B NPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYecKol KapTUHBI MUPA;

YYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (U3UYECKUX MOJCINECH:
TOYEUHBIN AJIEKTPUUECKUN 3aps/l, JIyd CBETa, TOUCUHBII UCTOUYHUK CBETA, SiACpHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa NP pelieHuHu (HU3NIECKUX
3azay;

pacro3HaBaTh (pU3UYECKUE SIBJICHUS (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKU: DJICKTPUUECKAS] POBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAas WHAYKIUS, JACHCTBME MAarHUTHOTO TOJIA Ha
MPOBOJAHUK C TOKOM M JBIXKYILIUKCS 3apsiji, JIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PAacIpOCTPAaHEHUE CBETA, OTPAXKEHUE, MPEIOMIIECHUE,
uHTepdepeHus, audpakuus W TOONSpU3alUs CBETa, JUCIEPCUsS CBETa,
dboroanekTpudeckuit 3pdext (porodrddekT), cBeTOBOE NaBiIeHUE, BOZHUKHOBEHHE
JUHEWYATOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHass W MCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMKCHIBATh W3YYCHHBIE CBOMCTBA BEIIECTBA (DICKTPUYECKUE, MATrHUTHBIC,
ONTUYECKHE,  DJEKTPUYECKYI0  MPOBOJAMMOCTb  pa3IMYHBIX  Cped) W
AJIEKTPOMArHUTHBIE SBJICHUS (MIPOIECCHI), HUCIHOIB3YsS (U3NUYECKUE BEITUUYUHBI:
AIEKTPUYECKUI 3apsij, CUJla TOKA, SJIEKTPUUECKOE HAMNPSHKEHUE, SJICKTPUUECKOEe
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJABIKYIIAs cuia, padoTa TOKa,
UHAYKIUS MarHuTHOro mouis, cuwia Awmmepa, cuia JlopeHua, MHIyKTUBHOCTb
KaTYIIIKU, SHEPrus AJIEKTPUYECKOr0 M MAarHUTHOrO TMOJIEeH, MEepUoJ; M 4acroTa
KojeOannii B KoJieOATEIHbHOM KOHType, 3apsii W Cuja TOKa B MpoIiecce
TApMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSTHUE U
ONTHYECKAss CHUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIM
CMBICI HCIIOJIb3YEMbIX BEJIWYMH, HUX OO0O3HAYCHUSI W E€IUHHUIIBI, YKa3bIBaTh
GopMyJBI, CBSA3BIBAIONIUE JAaHHYIO (DHU3UYECKYyI0 BEIUYHHY C JPYyTUMH
BEITMYMHAMU;

ONMKCHIBATh HW3YYEHHBIE KBAaHTOBBIC SBJICHHS U IMPOLIECCHI, MCHOIb3YS
(U3uYeCKre BEIUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPHOJT MOTypacIiaga, SHEPTUS CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWHM TPABWIBHO TPAKTOBATh (DU3UYECKUM CMBICT
WCIIOJb3YEMbIX BEIWYUH, MX OOO3HAYEHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTMMH BEIUYHHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUYHHBL;

aHANM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NYECKUE
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIIEI0BATEIRHOTO U MapaJlIeIbHOTO
COCMHEHUS TPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
VHIYKLHH, 3aKOH NPSIMOJIMHEMHOIO PAacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE ODiHIITeHa ans gororddekra,
3aKOH COXPAHEHHUSI SHEPrYH, 3aKOH COXPAHECHUS HMMIIYJIbCAa, 3aKOH COXPaHEHUSA
AJIEKTPUYECKOrO 3apsiia, 3aKOH COXPAaHEHUs MAacCCOBOIO 4MCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO Pacmajia, Mpy 3TOM pas3inudaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXXEHUE W YyCIOBUA (TpaHMIIbl, OOJACTH)
MIPUMEHUMOCTH;

ONPEAENATHh HAIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO IOJI TPOBOJHUKA
C TOKOM, cuiibl Amnepa u cuibl JlopeHna;

CTPOUTh W OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
[IPOLIECCOB C HCIOJIb30BAHUEM IIPAMBIX M KOCBEHHBIX HU3MEPEHUN: IPU OTOM
dbopMmynupoBaTh MpodiieMy/3aadyy M TUIOTE3y Y4yeOHOro 3KCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO O0OpYyJI0BaHUs, MPOBOJAUTH OMNBIT U
(GhopMyIUPOBATH BHIBOJIBI,

OCYUIECTBIISAThH MPSAMbIE M KOCBEHHBIE MU3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpPATh ONTHUMAJBHBIN COCOO M3MEPEHUS M MCMOJb30BATh HM3BECTHHIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN U3MEPEHU;

WCCJIEIOBATh 3aBUCUMOCTH (U3MUECKUX BEIWYMH C HCIOJIb30BAHUEM
NpSAMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHPOBATH
pe3ybTaThl MOTYYEHHON 3aBUCUMOCTH (M3MUECKUX BEIMYMH B BHJIE TAOIMI] U
rpaduKoOB, JIeJIaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

coOmroiaTh mpaBmwia 0€30MacHOTO TpyJa MPHU MPOBEACHUN HCCICAOBAHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON W MPOEKTHOU
JESTENbHOCTA C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOMCTB U 1a0OpPaTOpPHOro
0o00opyn0BaHUS;

pemarh pacy€THBIC 3a7adyd C SIBHO 3aJaHHOW (U3MUECKOW MOJIEIbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAIM3a YCJIOBUS 33ja4H
BbIOMpATh (HU3UYECKYI0 MOJIENb, BBIACIATh (PU3NUYECKHUE BEIWYUHBI U (HOPMYJIbI,



HE0OXoauMble NJisi €€ pelIeHUs, MPOBOAUTH PacUYEThl M OICHUBATH PEaTbHOCTD
MOJIYYEHHOT'0 3HAYEHUS (PU3NUECKON BETUYNHBI;

pelIaTh KAYECTBEHHBIE 33/1a4l: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUHUBYIO
LENOYKY pACCYXJCHUW C ONMOPOM HAa HM3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTHU U
(bu3uYecKue SBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  Y4eOHBIX  3aJa4y  COBPEMEHHbBIE
MH(POPMAIIMOHHBIE TEXHOJIOTUH JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMU
Y TIPEJICTABIICHUS YYCOHOW W HAyYHO-TIOMYJISIPHOU MH(POpMAIUU, TTOTYICHHONU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATh MPUHIUIBI JEHCTBUS MAlIUH, NOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3anuyaTh yCJIOBUS UX 0€30MacHOTO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJAUTH MPUMEPHI BKIIaJ]a POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPYXKAIOIIET0 MHUpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

WCITOJI30BaTh TEOPETHUCCKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KU3HH
Uit oOecnieyeHus: 6e30MacHOCTU MpU 0OpaIieHuu ¢ TprudoOpaMu U TEXHUYECKUMHU
YCTPONCTBAMHU, ISl COXPAHEHUsS 370POBbs U COOMIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEJIE;

paboTaTh B TpYyIIE C BBIMOJHEHUEM PA3JIUYHBIX COIUAIBHBIX POJEH,
IUIAHUPOBATh PadOTy TPYIIBL, PAMOHAIBHO paCHpeNessiTh OO0sI3aHHOCTH U
IJIAHUPOBATh JIESATENIBHOCTh B HECTAH/IAPTHBIX CUTYalHUsX, AJI€KBATHO OLICHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PELICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3ieioB H TeM nudgpoBbie
Ne n/m pasi Kontpoabnbie | IpakTuueckue (uipp )
NMPOrpamMMbl Bcero p P o0pa3zoBaTe/IbHbIE
padoTsbI padoTsI pecypebi
Paznen 1. PUBUKA U METOAbI HAYYHOI'O ITO3HAHUA
1.1 ®u3uKa ¥ METOAbI HAYIHOI'O ITO3HAHMS 2 bubmorexa LIOK
' ARt Ay https://m edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kinevariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Aunamuia 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHbBI COXpaHEHHUS B MEXaHUKE 6 1 1 htths://m edsoo.ru/7f4 1bf72
Hroro no pasneny 18

Paznea 3. MOJIEKVYJISIPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU 9 1 bubnmoreka [JOK
’ TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
32 OcHOBbI TepMOAMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnmoreka [JOK
) ®daz0BbIC NEPEXOBI https://m.edsoo.ru/7f41bf72
Wroro no pazneny 24

Pa3znea 4.

QJIEKTPOANMHAMUKA




bu6mmoreka [JOK

4.1 InexTpocTaTKa 10 https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIN neKTpuYecKuil TOK. TOKH B 12 bubmuoreka [IOK
' pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41b{72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




11 KVIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m pasi Kontpoabnbie | Ipakruueckue (1ipp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. 9JIEKTPOJUHAMUKA
MaruutHoe nosie. DJIeKTpOMarHuTHas bubmorexa TIOK
1.1 11 1 3 https://m.edsoo.ru/7f41¢97
WHIYKIHS .
Hroro no pazaeny 11
Paznea 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4yecKkue 1 3JIeKTPOMarHuTHbIE bubmorexa [JOK
2.1 9 1 https://m.edsoo.ru/7f41¢97
KoJieOaHus .
MexaHn4yecKkue 1 3JeKTPOMarHuTHbIE bubmnorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97
BOJIHBI .
bu6mmoreka [JOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41¢97
c
Hroro no pazaeny 24

Pasznea 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

OCHOBBI CTICTIHATBHON TEOPHUH Bubmaorexa IJOK
3.1 4 1 https://m.edsoo.ru/7f41¢97
OTHOCHUTEIBLHOCTH .
Hroro no pazaeny 4

Pazgea 4.

KBAHTOBASA ®U3UKA




bu6mmoreka [JOK

4.1 OJIEMEHThI KBAHTOBOM OITUKH 6 https://m.edsoo.ru/7f41¢97
[4
bu6mmoreka [JOK

4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [JOK

4.3 ATtoMHOE Sapo 5 https://m.edsoo.ru/7f41¢97
c

Hroro no pazaeny 15

Pazpea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU

bu6mmorexa [JOK
5.1 DeMeHTbl aCTPOHOMUU U aCTPOPHU3UKHI 7 https://m.edsoo.ru/7f41¢97
c
Hroro no pazaeny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHHUE
bu6mmorexa [JOK
6.1 O6o06matoree TOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
c
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE

Ne Jlara nudpoBLIe
Tema ypoka Kontpoasnbie | IlpakTuyecku ep

n/n Bcero p P u3ydeHus | oOpa3oBaTe/IbHbIE

padoThI e padoThbI pecype
®duszrKa — HayKa O MPUPOJIE.
1 Hayunrie MeTZnLI HOEHBI.)HI/I}I 1 Eubmorexa ITOK
y https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEero Mupa
Ponp 1 MecTo Qu3MKH B

) (hOopMUPOBAHNUN COBPEMEHHOM 1 bu6mmoteka [{JOK
Hay4HO! KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOMN JEATEITHHOCTH JIIOIeH
MexaHnyecKkoe IBIKECHUE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [{JOK
nBwkeHus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NIPSIMOJIMHEWHOE 1 bu6nuoreka IIOK
JIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bubnuoreka LIOK
IBVOKSHUE https://m.edsoo.ru/ff0c372¢
CBoboaHOE nazieHue. Y CKopeHue bubnmoreka [JOK

6 1
CcBOOOIHOTO ITaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe n1Br>XeHUE.

7 I[I];I/IXCCHI/IC MaTepUaAIbHON TOYKH T10 1 bubmorera [JOK

p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[IpuHUIMT OTHOCUTENBLHOCTH
p bu6mmoreka [JOK
8 INanunes. MnepunanbHble CUCTEMBI 1

orcyeta. [lepBblii 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3bed




Macca tena. Cuna. [Ipunnun

bubmuoreka [JOK

ne(OpMHUPOBAHHON MPY>KUHBI.
[ToTeHunanbHasi SHEPTU TEa

9 CyIepno3uiuu cui. Bropoii 3akon
yHep 1t p = https://m.edsoo.ru/ff0c3bed
HeroToHa 17151 MaTepraibHON TOUKHU
Tpetwnii 3akon HeroToHa st bu6mmoreka [JOK

10
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMHUpHOro TiaroreHus. Cuia

11 TsoKkecTH. Ile pBa}I KOCMHUYeCKas bubmmorexa LOK

- HeP https://m.edsoo.ru/ff0c3d00
CKOpPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenust. Koo duument

13 TpeHusi. Cuiia COMpOTUBIICHUS TIPU bu6mmoreka [{JOK
JBM>KCHUH TEJIA B XKMJIKOCTH WA https://m.edsoo.ru/ff0c3{76
rase
[ToctynarenbHOE U BpamaTeabHOE

14 JIBIDKEHHE a0COJIFOTHO TBEPIOTO bubmuoreka [JOK
Tena. MomeHT cuibl. [1medo cumbl. https://m.edsoo.ru/ff0c41a6
VYcnoBust paBHOBeCUs: TBEPAOTO Tea
NMiynsc MaTepUalbHON TOYKH,

15 CHUCTEMbI MAaTEPUAJIbHBIX TOYCK. bu6nuoreka [IOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMItyibca. PeakTuBHOE MBUKEHUE
PaboTa ¥ MOIIIHOCTE CHJIBI.

16 Kunernueckas sneprus bubnmoreka [JOK
MarepuanbHOW TOUYKH. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUHU KMHETUYECKOI IHEPTUHN
[loTeHmanbHas SHEPrUs.

17 [ToTeHnmanbHas SHEPrus yupyro bubnuoreka [IOK

https://m.edsoo.ru/ff0c461a




BOJIN3U TIOBEPXHOCTH 3eMITU

18

[TorenuuanbHbIe U
HEMOTEHIMaIbHbIC CHIIbI. CBS3b
paboOThI HEMOTEHIIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKOMN YHEPTUHU
CHUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXaHUYECKON SHEPruun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHas pabota
«HccnenoBanue cBsi3U pabOTHI CHITBI
C U3MEHEHHEM MEXaHUYeCKON
SHEpPruM Teja Ha IpuMepe
PaCTSDKEHUST PE3UHOBOTO KI'yTa)

20

Konrponbnas padora mo reme
«Kunemaruka. Jlunamuka. 3aK0OHbBI
COXpaHEHHUS B MEXaHHUKE)

bubmuoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHEIE MTOJIOKEHUI
MOJIEKYJISIPHO-KUHETUYECKOM
Teopuu. bpoyHOBCKOe IBMKEHHUE.

Hubdyszus

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

22

Xapakrep IBUKEHUS U
B3aUMOJICUCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUsI Ta30B, JKUJIKOCTEN
Y TBEPIBIX TEN

23

Macca mounekyn. KonnaectBo
BemiecTBa. [locrosunas ABoraapo

24

TennoBoe paBHOBecue. TemmepaTypa
u e€ usMmepenue. lllkana remmeparyp
Lenbcus

25

WUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4fde




AOcomoTHas TemMrepaTypa Kak Mepa
CpEeIHEN KMHETUYECKON IHEPTUn

bu6mmoreka [IOK

26 JIBUJKECHHSI MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona

27 3akoH JlampToHa. ["a30BBIC 3aKOHBI
JlaGopaTopHnas pabota

)3 «HMccnenoBanne 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSHHS
Pa3pexKEHHOr0 razan
N3omnponeccel B UIE€aIbHOM Irase u bu6nuoreka IIOK

29
uX rpauueckoe NpeCTaBICHNe https://m.edsoo.ru/ff0c570e
BuyTtpennss sHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crroco0n1 e€ m3MmeHenus. KoandaecTBo bubmuoreka [IOK
TEIJIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJI€ATBbHOTO
rasa

31 Bupel reruionepenaun Bubmiorexa [IOK

https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEMIOEMKOCTh BEILIECTBA.

37 KonmuecTBo TemnoTsl mmpu bu6muoreka [{JOK
Terionepenaye. AnuadaTHbI https://m.edsoo.ru/ff0c5¢36
nporuecc

13 [1epBb1il 3aKOH TEPMOIMHAMUKH U bubnmoreka [JOK
€ro MpUMEHEHHUE K U30MPOoIecCcam https://m.edsoo.ru/ff0c5efc
HeoOpaTtumocTs mporieccoB B

34 npnpcl))z[e. Bropoit l:aKOH bubmmorexa [JOK

https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [punnun aeiicteus u KI1J{ bubmuorexa [JOK

TETUIOBOI MaIIUHEI

https://m.edsoo.ru/ff0c600a




36 [Mukn Kapuo u ero KITI
37 DKoorudeckue mpoodIemMpl
TETJIOOHEPTETUKU
O0o00maronnii ypok
38 «MonI:K nlflll Hai}I]I:bI/BI/IKa OCHOBBI bubmorexa IOK
YIAp ) https://m.edsoo.ru/ff0c6938
TEPMOJIMHAMUKI
KonTtponsHasg padbora 1mo teme
39 «Monpelc s Hzﬂ ¢u3uka. OCHOBBI bubmorexa [TOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJAMHAMUKU
40 [TapooOpazoBaHue U KOHICHCAIHSL. bu6nuoreka IIOK
Hcnapenue u xunexnue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAS. U1 OTHOCUTEILHAS
41 BJIQ)KHOCTH Bo3nyxa. HaceImeHHbIN Bubmiorexa [JOK
yxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe Teno. Kpucranauyeckue u
aMopdHBIe Tena. AHU30TPONUA
42 CBOIgj)FB KPHUCTAIJIOB }Klf KHE Brbmiorexa IJOK
p ) A https://m.edsoo.ru/ff0c6510
Kkpucrtamuibl. CoBpeMeHHbIE
MaTrepHuabl
IImaBnenue 1 KpUCTAIN3AIHS.
43 VY nenpHast TeHJII())Ta l'[J'IaBJ'IeII-III/IH Bubmiorexa [JOK
a ’ https://m.edsoo.ru/ff0c6708
CyOmumanst
bu6mmoreka [{OK
44 YpaBHEeHHE TEIUIOBOTO OamaHca hitps://m.edsoo ru/fF0c6820
DJeKTpU3alus TeI. DIEKTPUUECKUN
45 3ap4 pZ[BaLLI/I a dJIeK I/I?éCKI/IX bubmorera [JOK
PALL. A P https://m.edsoo.ru/ff0c6bcc
3aps]10B
IIpoBOAHUKH, TUDICKTPUKU U
POBOA A P bu6mmoreka [JOK
46 MOJIYTIPOBOJTHUKH. 3aKOH

COXpPAaHCHUSA SJICKTPUUICCKOIr'O 3apsaaa

https://m.edsoo.ru/ff0c6bce




B3aumopeiicTBue 3apsa10B. 3aKOH

47 Kynona. TodeuHbIl 3I€KTPUUECKUI Bubmaorexa IJOK
y ) P https://m.edsoo.ru/ff0c6ced
3aps
Hanpsix€HHOCTB 3JIEKTPHYECKOTO
48 noJist. [lpunHnun cynepno3unuu bubnuoreka [IOK
ANEKTpUUYECKUX Toneu. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cuit 31eKTpOCTaTHYECKOrO
49 oJIs HOTCHHHaJ:p Pa3zHocTth Brbmiorexa IJOK
) ) https://m.edsoo.ru/ff0c6f00
MMOTEHIINAJIOB
IIpOBOOHUKH U AUDIEKTPUKU B
50 anpeK OCTaTUYECKOM HOI.:IG Eubmiorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi MpOHUIIAEMOCTD
51 OnexrpoéMkocTh. KoHaeHcaTo BrbmaoTexa LIOK
p ) p https://m.edsoo.1u/ff0c7126
DHEeKTPOEMKOCTD IIIOCKOTO
52 KOHnegcaTo a. DHeprug Eubmiorexa OK
pa. p https://m.edsoo.ru/ff0c72¢0
3apsyKEHHOI0 KOHJIEHCAaTopa
53 JlaGoparopnas pabota "H3mepenue
ANEKTPOEMKOCTH KOHIEHCAaTOpa"
[IpuHuMn neNCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBAIHLHOTO
54 anmapara, CTpyMHOTro pHUHTEpa.
DJIeKTpOCTaTUYECKAas 3aIUTa.
3a3zeMiieHHe IEKTPOIPHUOOPOB
DNEeKTPUYECKUN TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
55 Cuna toka. Hanpsxenue.

Comnporusnenue. 3akoH OMa it
y4acTKa [enu




[TocnenoBarenbHOE, APAILICIEHOE,
CMEIIAaHHOE COETUHEHNE

56 MPOBOJIHUKOB. JIabopaTopHast bubsmorexa HOK
p ) patop https://m.edsoo.ru/ff0c7410
pabota «/3y4eHrne CMEIIaHHOTO
COCTMHECHHS PE3UCTOPOBY»
Pabora 1 MoIHOCTE
57 ANEKTPUYECKOr0 TOKA. 3aKOH bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7838
Hxoyns-Jlenna
3akon OMa 71 IOJTHOM (3aMKHYTO)
anekTpuueckoit nenu. Koporkoe
P P bu6mmoreka [JOK
58 3amblkaHue. Jlabopatopnas padora
https://m.edsoo.ru/ff0c7ae0
«3mepenune DJ1C ucToyHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS
DneKTpOHHAs IPOBOJAUMOCTb
59 TBEPABIX METAJIOB. 3aBUCUMOCTh
COIMPOTUBIICHUS] METAIIIIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh
60 DNEeKTpUYECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAS
Y IIPUMECHAs IIPOBOIUMOCTD. bu6nuoreka IIOK
61 . ps://m.edsoo.ru/tfUcs4ae
CaoiicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TosrynpoBOIHUKOBBIE TPUOOPHI
DIIEeKTPUYECKHUI TOK B pacTBOpax u
pacruiaBax 3J€KTPOJIUTOB. bubnmoreka [JOK
62
DJIEKTPOJIUTHYECKAS TUCCOIUALIUSL. https://m.edsoo.ru/ff0c82ba
DIIeKTPOJIN3
DNEeKTpUYECKU TOK B razax.
P N but6mmoreka [{JOK
63 CamocTosTeNnbHbIN U

HECAMOCTOSITENBHBIN Pa3psilL.

https://m.edsoo.ru/ff0c84ae




Momaauns. [1nasma

DexTpudeckre npudopsl U

64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnuoreka LIOK
npumeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e3omacHOCTH

65 O6o06maromuii ypok 1 bubnmoreka [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
Konrponbnas padora no reme

66 «Qnekrpocraruka. [locTosHHBIN 1 bu6nuoreka [{JOK
anekTpudeckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMUHBIX CPEIAX»

67 PesepBublii ypok. KonTpoabHas 1 bubnuoreka [JOK
pabora o Teme "DIeKTpoauHAMUKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIit ypok. O60061maronuit 1 bubnmoreka [JOK
ypok 1o TeMam 10 kitacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KVIACC

KoJsn4yecTBO 4acoB JJIeKTPOHHBbIE
JlaTa
Ne undposbie
Tema ypoka Kourpoasbnbie | IlpakTnyeckune | H3Y4YEHH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbl padoThI A
pecypchl

[TocTossHHBIE MATHUTHI U UX

| B3auMoJielicTBUe. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
BekTop MarHuTHOM MHAYKIIUH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOW MHAYKIWUU
MarautHoe 1moJie MPOBOIHUKA C
ToKOoM. OnbIT Opcreaa. bubnuorexa HOK

2 N 1
B3aumozeicTBue IPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHuas padota «3yuenue

3 MarHETHOIr)o HOJI')IFI Kat HIKI/IyC 1 1 bubmmorexa LIOK

y https://m.edsoo.ru/ff0c98fe

TOKOMY
JleiicTBMEe MarHMTHOTO TMOJISI Ha
MPOBOJHUK ¢ TokOM. Cuiia Amriepa.
JlaboparopHas pabota bubmmoreka [JOK

4 . 1 1
«HccnenoBanne nercTBUA https://m.edsoo.ru/ff0c9ac0O
MMOCTOSIHHOT'O MarHuTa Ha pamKy ¢
TOKOM»
JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBWKYITYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuiyy. Cuna Jlopenua. Pabora https://m.edsoo.ru/ff0c9df4
cuibl JlopeHa

6 DJIeKTpOMarHuTHas HHAYKIHKS. 1

[ToTok BekTOpa MarHUTHOM
uHaykimu. DJ1C nHaykimu. 3akoH




3JIEKTPOMATHUTHON MHIYKLIMU
Qdapanes

JlaboparopHas padoTa
«Uccnenosanue sBiIeHUA
AJIEKTPOMATHUTHOW MHIYKIIHI

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIIEHUE
camounaykuu. I1C
CaMOMHAYKIMHU. DHEPrus
MarHUTHOTO TOJIsL KaTYLIKH C TOKOM.
DNEeKTPOMarHuTHOE T0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCcTpouCcTBa U UX
IIPUMEHEHUE: ITIOCTOSIHHBIE MATHUTHI,
JJIEKTPOMATHUTHI,
JJIEKTPOJBUIaTEIIb, YCKOPUTEIN
3JIEMEHTApHBIX YaCTHIL,
WHAYKIIMOHHAs TI€Yb

10

O6o6matomuit ypok «MaruutHoe
mmoJie. DJIEKTpOMarHuTHas
WHTY KIS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Konrponsnas padora no teme
«MarnutHoe 1nouie.
3JICKTpOMaFHI/ITHa$I HUHAYKOUS»

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

12

CB0OOIHBIE MEXaHUYECKUE
kosneOanus. 'apmonnyeckue
KoJieOaHus. YpaBHECHUE
rapMOHUYECKHUX KOJICOaHM.
[TpeBpatneHue sHEPTUN

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

13

JlaGoparophas pabota
«HccnenoBanue 3aBUCUMOCTH
NepuoJia MaJIbIX KOJIeOaHu rpy3a




Ha HUTH OT JUIMHBI HUTHU U MaCChI
rpy3a»

KonebatenbHbIil KOHTYD.
CBoOOAHBIC AIEKTPOMATHUTHBIE
Kone0aHus B HACATLHOM

bu6mmoreka [JOK

14
KOJIe0aTeIbHOM KOHTYpPE. AHAIOTHSI https://m.edsoo.ru/ff0cb820
MEXy MEXaHUYECKUMH U
AIEKTPOMArHUTHBIMU KOJIEOaHUSIMU
®opmyna Tomcona. 3akon
15 COXpaHEHUs SHEPTUU B UJI€ATTLHOM bubmorera [JOK
p https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYPE
IIpencrasienue o 3aTyxaromux
KoseOaHusX. BeIHYKIeHHBIC
16 MEXaHUYECKHEe KOJIeOaHus bubmorera [JOK
) https://m.edsoo.ru/ff0cbb86
Pesonanc. BeinyXneHHbIE
AJIEKTPOMArHUTHBIE KOJIeOaHMs
[TepemeHHBIN TOK.
CuHyconaaIbHbIN TEPEMEHHBIN TOK.
17 MOoOMHOCTh EPEMEHHOT0 TOKa bubmorexa I[JOK
N ) https://m.edsoo.ru/ff0cbd34
AMIIIUTYJHOE U IEUCTBYIOLIEE
3HAUYEHHUE CUJIbI TOKA M HAMPS>KEHUS
Tpaucdopmarop. [IpousBozacTso,
18 nepenavya u morpedieHue
AIEKTPUYECKON SJHEPTUU
Y CTpoiCTBO M MPAKTUYECKOE
19 IIPUMEHEHUE IEKTPUIECKOTO bubnmoreka [JOK
3BOHKA, T€HEPATOPa NMEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JUHUM AIIEKTporiepeaay
20 DKOJIOrM4ecKue pucKu Ipu

IIPOU3BOJACTBEC SJICKTPOIHCPIUH.




KynbTypa ncnonb3oBanus
3JIEKTPOIHEPIUU B MOBCEAHEBHOMU
KU3HU

MexaHnueckue BOJIHBI, YCJIOBUSA
pacnpoctpanenus. [lepuos.

bu6mmoreka [JOK

21 CKOpOCTh pacpoOCTpaHEHHS U
p pactpoctp https://m.edsoo.ru/ff0cca54
JMHa BoIHBL. [lonepeunsie u
MIPOJI0JIbHBIE BOJIHBI
3Byk. CKkopocThb 3ByKa. I poMKOCTB bubnuorexa HOK
22
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTPOMAarHUTHbIE BOJHBI, UX
23 CBoﬁcha u ckopocrts. [lkana bubmorexa HOK
p ’ https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIUTIBEI paTUOCBS3H U
24 TeneBuaeHud. Pa3zButue cpeacts
cBs3u. Pagnonokanus
)5 Kontponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeEHOE pacpocTpaHEHue
26 CBETa B OJIHOPOJHOM Cpee. bubnuoreka [IOK
ToueuHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHBI
27 oT pameHm cera. [locTpoenune bubmorexa HOK
P DeTa. L0CTP https://m_edsoo.ru/ff0cd4e0
M300paXKeHH B IJIOCKOM 3epKajie
[Ipenomnenue csera. [lonHoe
73 BHYTPEHHEE OTPaKEHUE. bubnuorexa HOK
IIpenenapHblii yroi n0JHOro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaXKEHUS
29 JlaboparopHas padota «3mepeHwe bubmmoreka [JOK




MOKa3aTeyid MPCJIOMIICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [loctpoenne nzodpaxeHuit

bu6mmoreka [JOK

30 B nH3e. DopMyia TOHKOW JTMH3BL.

PMY https://m.edsoo.ru/ff0cddle
VYBenu4ueHue JIuH3bI
JlaGopaTtopHnast pabota

31 «Hccnenosanue CBOMCTB
M300paKeHH B TUH3AX)

Hucnepcus cera. ClioxXHbIA COCTaB

37 6enoro csera. LIper. JlabopaTopHas
pabota «Habmonenue aucnepcun
CBETa»

1 Wutepdepennus cera. Audpakius bubnuoreka [IOK
cBeta. JludpakinonHas pemeérka https://m.edsoo.ru/ff0ced22
[TonepedyHOCTh CBETOBBIX BOJIH. bubnmoreka [JOK

34
[Tonspuzanusa ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue MpuOOPHI U YCTPOICTBa

35 U YCJIOBUS UX 0€3011acHOTO
IIPUMEHEHUS
I'panu1pl IPUMEHUMOCTH

36 KJIaCCUYECKON MEXaHUKH. bubnuoreka [{OK
ITocTynatel cienuanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTHU
OTHOCHUTENBHOCTh

37 OJIHOBPEMEHHOCTH. 3aMeJICHUE Bubmiorexa LIOK

) https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKpAILIEHUE JTUHBI
OHeprus U UMILYJIbC

33 pENATUBUCTCKOM YacTulpl. CBs3b bubnuoreka [JOK
MacChl C SHEPrUEH U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos

39 KonTponbhas pabota «OnTHka. bubnuoreka [IOK




OcCHOBBI CIELIMATILHOW TEOPUU
OTHOCUTEIEHOCTI

https://m.edsoo0.ru/ff0cf610

®otonsl. ®opmyna [1nanka.

bubmuoreka [JOK

40
DHeprus U UMIyJabsc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpbITHE U UCCIIEAOBAHUE
41 q)OT(I;S(l)(l)eKTa OHLII[TI)I A.T bubimorera [JOK
' U https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHsbl Qororddexra. YpaBHeHUE
42 BﬁHmTeI(?II)Ha H(I;)I(b(pOToa(b(geKTa bubmoreia HOK
a ‘ https://m.edsoo.ru/ff0d015¢
«Kpachnas rpanuna» pororpdexra
aBnenue ceera. Omneitsl [1. H.
43 JﬂIe6e eBa. XMMHYECKOe JICHCTBHE bubmorera [JOK
ACBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
MPaAKTUYECKOE MPUMEHEHHUE:
44
dhoToseMeHT, (OTOIATUHK,
COJIHEUHasi ObaTapesi, CBETOINO
45 Pemenue 3aad mo reme « 7€MEHTHI bu6mmoreka [IOK
KBAHTOBOW ONTHUKU» https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OMBITHI
46 Pe3f3I dopma 1mo paccesHUIO - bubmorera [JOK
POOPA P https://m.edsoo.ru/ff0d091a
yactull. [manerapnas Moaens atoma
bu6mmoreka [IOK
47 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomieHue GoTOHOB
IIPHU IIEPEXOJE aTOMa ¢ OJHOTO bubnuorexa HOK
48 N
YPOBHs SHEPTUH Ha APyroil. Bubl https://m.edsoo.ru/ff0d0afa
CIEKTPOB
49 BonHoBbie cBOMCTBA YacTull. BoJIHBI bu6mmoreka [JOK

ne bpoitist. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0cal




BOJIHOBOM yanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4YCHHE

50

OTKpbITHE PaJUOAKTUBHOCTH.
Omnsitel Pesepdopna no
OIIPEETICHUIO COCTaBa
PaaOaKTHBHOTO M3ITyYCHHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, raMma-
u3ydeHus. Biusaue
PaZlMOaKTUBHOCTH Ha )KUBBIC
OpTraHHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anba-pacma.
DONEeKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ['amma-usiydenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. SaepHbii
peakrtop. [IpoGiieMbl, IEPCIIEKTUBHI,
AKOJIOTUYCCKUE ACTICKTHI SICPHOM
SHEPreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTulbl. OTKpBITHE
no3uTpoHa. Metopl HaOMIOECHUS U
PEruCTpanuy dJIEMEHTAPHBIX
yactul. Kpyrisiii cron
«DyHaaMeHTalbHbIE
B3auMoJiercTBU. ENMHCTBO
(bu3nYeCcKOil KapTUHBI MUPaY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro neba. Co3sesnus,
SIpKHE 3BE3bI, TUIAHETHI, UX
BunuMoe asmxeHue. ConHeunas
CHCTEMa




56

Connue. CosnHe4YHast aKTUBHOCTb.
Ncrounuk sHeprun ConHua u 3BE311

57

3BE3 MBI, MX OCHOBHBIC
XapaKTEPUCTHKHU. 3BE3IBI TTIABHOU
MOCJIeI0BAaTeILHOCTH. BHYyTpeHHEee
ctpoeHue 3B&31. COBpEMEHHbBIE
MIPEJICTABICHUS O IPOUCXOKICHUH U
sBosoninu CosHIIA U 3BE3]

58

Muneunsiii Iyt — Hama
lNanaxtuka. I[lonoxenue u
nemwxkenne Conia B ['anakTuke.
I"amakTuku. YE€pHBIE ABIPHI B spax
TaJIAKTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bosboro B3peIBa.
PennkroBoe uznyudeHue.
MeraraiakTuka

60

Hepemennsie mpoOieMbl
aCTPOHOMUU

61

KonTponbhas paboTta « DneMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

Oo6o06matomuit ypok. Ponb dusuku
Y ACTPOHOMHUH B SKOHOMHYECKOH,
TEXHOJIOTHYECKOM, COIIMATBHON B
ATUYECKOH cdepax NesaTeTbHOCTH
YeJI0BeKa

63

O6o6matomuit ypok. Pois u Mecto
(U3HUKHN 1 aCTPOHOMHH B
COBPEMEHHOW HAYYHOU KapTUHE
Mupa




64

O6o6matomuit ypok. Pons
¢bu3nveckoil Teopun B
(bOpMUPOBaHUY MTPEJICTABICHUN O
¢bu3nvecKoil KapTHHE MUpa

65

O6o6maromuii ypok. Mecto
(bu3NIeCcKoil KapTHHBI MHpPA B
o01eM psay COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEJICTaBICHUNA O IPUPOJIC

66

PesepBHbIi ypok. MarautHoe mnoie.
DNeKTpOMarHuTHasi MHAYKLNS

67

PesepBHbIil ypok. OnTuka. OCHOBBI
CHeLMaIbHON TEOPUU
OTHOCHUTEIIbHOCTHU

68

Pesepnniii ypok. KBanToBas usuka.
DJIeMEHThI aCTPOHOMHH U
acTpou3uKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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