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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 TUIAHUPYEMBIC Pe3yJIbTaThl OCBOCHUS Kypca GU3NKU HAa 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIBTATHI IO T0JIaM 00YUYEHUS;

e cojJepxaHue yueOHoro npeamera «Dusuka» 1o rogaM 00yyeHusl.

®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:

o (¢dopMHpOBaHHE HMHTEpECa W CTpEeMJICHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (POPMUPOBAHUE
MCCJIEeI0BATENHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (¢dopMHpOBAaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUYeHUS
OCHOB CTPOCHHMSI MaTepuu U QyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

o ¢dopMHpOBaHHE YMEHHM OOBICHITH SIBICHHS C HCIOJIb30BAaHUEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (¢dopMHpOBaHUE TIPEACTABICHUA O POJIM (U3WKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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

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



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

e (QopmMupoBaHHME YMEHMM NPUMEHATb TEOPETHUYECKUE 3HAHUS IS
OoObsiCHEHUS (PU3MYECKUX SBJICHUHW B TNPUPOAEC U IS TNPUHATHUSA
IIPAKTUYECKUX PEIICHUM B IIOBCEIHEBHOM KU3HU;

e OCBOEHHE CIIOCOOOB PEIICHHs] pa3JIMYHBIX 33aJad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3a1ad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3gaHue (pU3NUECKOr MOJEIIH, aJleKBATHON yCIIOBUSAM 33/a4H;

e TOHMMaHWE (PU3NYECKUX OCHOB U MPUHLHUIIOB ACUCTBUS TEXHHYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHUSHMS HA OKPYKAFOIIYIO
cpeny;

e OBJIaJICHUE METOJIAaMU CaMOCTOATENBLHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(U3MYECKUX SKCHEPUMEHTOB, aHaIW3a W HHTEpIpeTauuud UHGOpMaIHH,
OIPEJENICHMS TOCTOBEPHOCTHU MTOJIYYEHHOTO pPE3yJIbTaTa;

e CO3JaHUE YCIIOBUU JJIA PA3BUTUs YMEHHUM IPOEKTHO-UCCIIEI0BATEIBCKOM,
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
noJIynpoBogHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE 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.
B3aumnas opuentauus BektopoB E, B, V B anexktpomarautHoil BoiHe. 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

Mogens atoma Tomcona. OmnbiTel Pezepdopna mo paccesHUO o -4acTHII.
[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.

JIMHHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3yNIBTaThl OCBOCHUS yueOHOTO mpeameTa « DU3uKay JOKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITA M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCIIMTATEIILHOM JAESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xx1aHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINNA 00YUaIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAIUIIMOHHBIX  OOIICYEIOBEUCCKUX  T'YMAHUCTHYECKHX U
JTEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEpECaX TI'PakIaHCKOTO
o01ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUH B 00pa30BaTeIIbHON OpraHU3aIINH;

YMEHHME B3aUMOJCHCTBOBATH C COLUAIbHBIMA MHCTUTYTAMHU B COOTBETCTBHUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAHHOCTH POCCHUICKOM rpaX1aHCKOM WJICHTUYHOCTH,
MaTpuoOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWUS,
OPUEHTUPYACh HA MOpPaJbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOCHUE YCTOMUYMBOTO OYAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUECTBA,
npucyiiero GU3nYecKoi 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.

METAINIPEIJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbie Jilornyeckue aeicTBUA:
CaMOCTOSITETLHO  (OpPMYIHpPOBaTh W AKTyaJIU3UpPOBaTh  MpoOOJIEeMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEINIATh 1EIU JCATECIBHOCTH, 3aJaBaTh IIAPAMETPbl M KPUTEPUU HX
JIOCTH KECHHUS
BBISIBJISAITH  3aKOHOMEPHOCTM W TMPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
(U3UYECKUX SBICHUSIX;
pa3pabaTeiBaTh IIaH PEIICHHS MPOOJIEMBbI C YUETOM aHalIM3a MMEIOIIUXCS
MaTepHualbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLIEHUBATh PUCKHU NOCIEACTBUM AEATEIbHOCTH,
KOOPAMHUPOBATh M  BBHIIONHATH pabOTy B YCIOBHUAX  pEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.
ba3zoBbIe uccienoBare/bCKue AeiicTBUA:
BJIAZIETh HAYYHOW TEPMHUHOJIOTHEN, KJIIOYEBBIMU ITOHSATHUSIMH M METOJAMU
(bU3UYECKON HAYKH;



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.

HPEAMETHBIE PE3YJIBTATBI

K koniy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YpOBHE JI0JKHBI OTpaXxaTh CPOPMHUPOBAHHOCTh y 00YHarOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpaxX pojiab U MeCcTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepHalibHasl TOUYKa, MHEpIUalIbHas cucTeMa oTcuéra, abCOoNMIOTHO TBEPAOE TEIIO,
WJICATbHBIN Ta3, MOJECIA CTPOCHUS Ta30B, KUAKOCTEN U TBEPABIX TEI, TOUECYHBIN
AIIEKTPUYECKUI 3aps]l IPU pelIeHUU PU3NIECKUX 3a/1aY;

pacrno3HaBaTh (pu3nMUeckue sBJeHUs (MPOIECcChl) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BELIECTBA U



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 IIPUHIIUIIBL: 3aKOH BceMUpHOro TaroreHus, I, II u 111 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 KIIACC
KosmmuecTBo yacos JIEKTPOHHBIE
HanmMeHoBaHue pa3iesioB U TeM undposbie
Ne i/ P KonTtpoasnsie | IIpakTnyeckn (mupp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI e padoThbl
pecypcsbl
Paznen 1. DU3UKA U METOJAbI HAYUYHOI'O IO3HAHUSA
but6mmoreka [JOK
1.1 ®du3uka ¥ METObl HAYYHOI'0 TTO3HAHUS 2 0 0 httns://m. edsoo.rw/ T4 1bET2
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
but6mmoreka [JOK
2.1 Kunemarka > 0 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.2 Jlusamuica 7 ! https://m.edsoo.ru/7f41bf72
bu6nuorexka [JOK
23 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 | hits://m.edsoo. r/7FA1 bE72
Hroro no pazneny 18
Pazpen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM 9 0 1 bubmuorexa [{OK
' TEOpUU https://m.edsoo.ru/7f41bf72
butmmoreka [JOK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 0 httos://m.edsoo.rw/ T4 1bE72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 0 0 bubnuorexa [JOK

®a3oBbIe EPEXOIBI

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




Hroro no pazgeny

24

Paznen 4. JIEKTPOJAMHAMUKA

bubmuoreka [{OK
4.1 D7eKTpocTaTHKa 10 https://m.edsoo.ru/7f41b£72
[TocTosiHHBIN 31eKTpUYECKUH TOK. TOKHU B bu6nmorexa [IOK
4.2 12
Pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaunmeHoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoasnbie | IlpakTudyeckue (udpp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThI
pecypchl
Paszpen 1. JIEKTPOAUHAMUKA
11 MarnuTtHO€ moje. IIeKTPOMarHUTHAS 1 ) 3 bubnuotexa [JOK
' VHIYKIHS https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 11
Pasnen 2. KOJIEBAHUS U BOJIHbI
71 MexaHu4ecKHe U JIEKTPOMArHuTHbIE 9 0 1 bu6mmoteka [HOK
' KoJieOaHusI https://m.edsoo.ru/7f41c97¢c
)7 MexaHu4eckue U 3J€KTPOMArHUTHBIE 5 1 0 bubmuoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [{OK
2.3 Ok 10 0 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24
Pa3nen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI crielIMaJIbHON TEOPUHU 4 | 0 bubnuoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paszgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DNeMEeHThI KBAHTOBOW ONTHKHU 6 0 0 hits://m.edsoo ra/7#41c97¢




but6mmoreka [{OK

4.2 4
Crpoerue atoma https://m.edsoo.ru/7f41¢97¢
but6mmoreka [{OK
4. A
3 TOMHOE A1pO > https://m.edsoo.ru/7f41c¢97¢
Hroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®U3ZNKU

5.1 DJIeMEHTHI aCTPOHOMUH U aCTPODU3UKH 7 bubmoreia HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3nesn 6. OBOBILIAIOIIEE IOBTOPEHUE

6.1 Obobmaromee nosToperHe 4 }]?‘:[Ifsj?/l;lr?fee:l(sigrou/lgf4lc97c
Hroro no pazgeny 4
PesepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68







IHHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KosmmuecTBo yacos JJIeKTPOHHbIE
Ne uupposbIe
Tema ypoka Konrpoasbnsbie | IlpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
| ®dusuka — Hayka o npupoje. Hayunsie 1 0 0 bu6nuoreka [IOK
METO/BI [TO3HAHUS OKPY’KarOIEro Mupa https://m.edsoo.ru/ff0c32e2
Ponw u mecTo pusuku B GopMUpOBaHUH
2 COBpPEMEHHOM HAay4YHOI KapTHHEBI MUpA, B 1 0 0 bubmorexa HOK
p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEITEIbHOCTH JTHOICH
Mexanndeckoe nBrkeHre. OTHOCHTEILHOCTD
3 MeXaHH4YeCKOro NBIKeHU. IlepemenieHme 1 0 0 bubmmorexa TIOK
. - Hiepemelt ’ https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE
4 PaBHOMEpHOE IPIMOIMHEHHOE IBIKECHIE 1 0 0 bubmmorexa TIOK
p p A https://m.eds00.1u/ff0c3620
5 PaBHOyCKOpEeHHOE IPSIMOJIMHEWHOE | 0 0 bubnmoreka [JOK
JBIDKCHHE https://m.edsoo.ru/ff0c372¢e
6 CBo0OoiHOE TaneHue. Y CKOpeHue | 0 0 bubnmoreka [JOK
CcBOOOIHOTO ITaCHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. /Ipmxenue 1 0 0 bubnuoreka [JOK
MaTepUAIbHONU TOYKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHnn otHOCUTENBHOCTH ["anuies.
8 Nuepuuansable cUCTEMBI oTcueTa. I1epBrIit 1 0 0 bubmiorexa HOK
pH - eP https://m.edsoo.ru/ff0c3be8
3akoH HeroToHa
9 Macca Tena. Cuna. [IpuHiun cynepno3uiuu 1 0 0 bubmuorexa [JOK

cuii. Bropotii 3akon Hetotona jyist

https://m.edsoo.ru/ff0c3be8




MAaTEepUAIBHON TOUKHU

10 Tperunii 3akoH HbI0TOHA [U1s1 MaTEpUAIIBHBIX bu6nuoreka IIOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BCEMUPHOTO Tsrorenus. Cuia bu6nuoreka [IOK
TshKecTu. [lepBas kocMuueckas CKOpOCThb https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena
YpY Y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpenns. Cuia
13 con OTI;/)IBJ'IGHI/ISI I (11)/1(1),I[BI/I)KGHI/II/II) TEna B Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0c3f76
YKUJKOCTHU WM rase
[TocTynarenpHOE U BpallaTeIbHOE ABUKEHUE
14 a0COJIIOTHO TBEPOTO Tesla. MOMEHT CHIIHI. bubnuorexa [JOK
[1ne4o cunbl. Y caoBus paBHOBECHUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynec MaTepuabHONM TOYKH, CUCTEMBI
15 MaTepHaIbHbIX TOUEK. IMIybc cuibl. 3aKOH bubnmoreka [JOK
COXpaHEHUs UMITyJIbCa. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momHOCTh critbl. Kunetnueckas
16 9HEprusi MaTepuabHOM Touku. Teopema 00 bubmmorexa LIOK
p p o p https://m.edsoo.ru/ff0c4502
W3MEHEHUH KHHETUYECKOW SHEPTUH
[TorenumansHas 31eprus. [loreHumansHas
17 9HEprus ynpyro aeopMupoBaHHOK bubnuoreka LIOK
npyKuHbl. [loTeHIManbpHas 3Heprus Temna https://m.edsoo.ru/ff0c461a
BOJIN3U TIOBEPXHOCTH 3eMITH
18 IloTeHnuanpHbBIe U HEMMOTCHIUAJIILHBIE CUJIIBIL. bu6mmoreka [JOK

CBs3b pa60TBI HCIIOTCHIMAJIBbHBIX CUJI C
W3MEHEHHEM MEXaHUYECKOM OHCPIUU

https://m.edsoo.ru/ff0c478¢




CUCTEMBI TeJl. 3aKOH COXPAaHEHUs
MEXaHUYECKON IHEPTrUun

JlaGoparophas pabota «MccnenoBanue cBsizu
paboThI CUJIBI C U3MEHEHUEM MEXaHUUECKON

19
SHEPTUU Tejla Ha IPUMEPE PaCTSKEHUS
PE3UHOBOIO KI'yTa»
KonTponbHast pabota o Teme «Kunemaruka.
bubmuoreka [JOK
20 Jlunamuka. 3aKOHBI COXpaHEHUS B
https://m.edsoo.ru/ff0c4b74
MEXaHUKEe»
OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-
21 KMHETUYECKOU Teopur. bpoyHOBCKOE bubmorexa [OK
pHit. bpoy https://m.edsoo.ru/ff0c4dc2
neuxenue. Auddysus
XapakTep JBUKEHUS U B3aUMOJCHCTBUS
22 YacTHIl BenecTra. Moienu cTpoeHust ra3os,
KUAKOCTEH U TBEPIBIX TET
” Macca monekyn. KonuyecTBo BemiecTsa.
[TocTostnHast ABoraapo
24 TermnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana remneparyp Llenbcus
’5 Wneanpnsiii ra3 B MKT. OcHOBHOE bubmuoteka [JOK
ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TemrepaTypa Kak Mepa cpeiHen
26 KMHETHUYECKOM SHEPTUH JABMKEHUS MOJIEKYJT bubamorexa [IOK
p . . https://m.edsoo.ru/ff0c511e
VYpauenue MenpeneeBa-Knanelipona
27 3akoH /lampToHa. ["a30BBIC 3aKOHBI
JlaboparopHas pabota «lccrienoBanue
28 3aBUCUMOCTH MEXIY ITapaMeTpaMu

COCTOSIHHUA pa3pCKCHHOT'O rasa»




H3onporiecchl B UI€alIbHOM Ia3e U UxX

bubmuoreka [JOK

29
rpaduueckoe mpeacTaBieHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHsis sHeprus TepMOAUHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MECHECHHUSL. bubnuoreka [JOK
KonuyectBo TemnoTsl u pabota. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTUs OJHOATOMHOTO UJCAIBHOTO ra3a
31 Bunel reruionepenaun bubmmorexa IJOK
g pex https://m.edsoo.ru/ff0c5¢36
VY nenpHas TEIIOEMKOCTh BELIECTBA.
32 KonuyecTBo TEmoTs! pu Teruionepeaaye bubmmorexa I[JOK
. p pestate. https://m.edsoo.ru/ff0c5¢36
AmabaTHBIIA TpoIecc
1 [IepBblil 3aKOH TEPMOAVMHAMUKH U €T0 bu6muoreka [{IOK
MPUMEHEHUE K U30IIpOLIECCaM https://m.edsoo.ru/ff0c5efec
34 HeoOpatumocTs npo1ieccoB B MpHUpO/IE. bubnuorexa [JOK
Bropoii 3akoH TepMOJIMHAMUKHA https://m.edsoo.ru/ff0c6230
35 [Tpunnun aevicteus u KIT/ TeroBoi bubmuoreka [JOK
MaIlTAHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KITJ{
37 DKosiornyeckue npo0aeMbl TeII0O3HEPTEeTUKH
13 O6o0maromuii ypok «MoseKyJisipHast bubmuorexa [JOK
¢u3uka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponbhas pabota no teme
39 «MonekynsipHas ¢puzuka. OCHOBBI bubmorexa [OK
yip ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI»
40 [Tapoobpa3zoBanue 1 KOHAEHCALIHSL. bubnuoreka LIOK

Hcnapenue n xunenue

https://m.edsoo.ru/ff0c63b6




AOCOITIOTHASA 1 OTHOCUTEIILHAS BIIAXKHOCTD

bubmuoreka [JOK

41
BOo3ayxa. HacelleHHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramumueckue u
47 amop(HbIe Tena. AHU30TPONHS CBOMCTB bu6nuoreka [IOK
KpucTa/uIoB. JXKuakue KpucTauisl. https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTepUalIbl
43 [InaBneHue u kpucramumsanus. Y genbHast bu6nuoreka [{IOK
TeruioTa muasieHus. CyOnumanus https://m.edsoo.ru/ff0c6708
but6mmoreka [{OK
44
YpaBHEeHHE TEIUIOBOTO OanaHca httos://m.edsoo.ru/F0c6820
45 DINeKTpu3aius Teil. DJIEKTPUIECKUH 3apsij. bu6nuoreka [IOK
JIBa BUI1a DIEKTPUUECKUX 3aps/IOB https://m.edsoo.ru/ff0c6bee
[IpoBOIHUKH, TUATEKTPUKU U
46 nfn MIPOBOTHUKH 3aK(IjH COXpaHEHUs Bubmmorexa [IOK
YHPOBOA i P https://m.edsoo.ru/ff0c6bee
3JIEKTPUYECKOTO0 3apsiaa
47 B3anmopeiictBue 3apsanoB. 3akoH KynoHa. bubnmoreka [JOK
ToueuHBIi JEKTPUIECKUN 3apsiL https://m.edsoo.ru/ff0c6ce4
Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
48 [TpuHIMIT Cynepno3uIuU FIEKTPUIECKUX bubmmorexa IJOK
P UH YHeP B .. P https://m.edsoo.ru/ff0c6df2
nosiel. JInaum HanpsKEHHOCTH
49 Pabota cuit 3eKTpOCTaTHYeCKOro MoIs. bubnuoreka LIOK
[Torenmman. Pa3HOCTh MOTEHLIMAIOB https://m.edsoo.ru/ff0c6100
[IpoBOAHMKY U ANDIIEKTPUKH B
50 aniKT OCTaTHYECKOM noljie bubmorexa [OK
P ) https://m.edso0.ru/ff0c7018
JusnexTpuueckasi IPOHUIIAEMOCTb
bubnuoreka [JOK
51 OnekrpoémkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
52 DNEeKTPOEMKOCTD MJIOCKOTO KOHJEHCATOPA. bu6mmoreka [{JOK




DHeprus 3apsKEHHOr0 KOH/IEHcaTopa

https://m.edsoo.ru/ff0c72c0

53

JlaGoparophas pabota "M3mepenue
IEKTPOEMKOCTH KOHJeHcaTopa”

54

[IpyuHIMI AEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMPOBAIBHOTO anmnapara,
CTpyHHOTO MpHUHTEpa. DIIeKTpocTaTUIeCcKast
3ammTa. 3a3eMJICHHE IEKTPOIpUOOpOB

55

DJIEKTPUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHus. [Toctosaunsiil Tok. Crita
toka. Hanpsixenue. ConporuBienue. 3akoH
Owma 751 yyacTka 1enu

56

[MocnenoBarenpHOE, TAPAIIEIBHOE,
CMEIIAaHHOE COCIMHCHUE TIPOBOTHHKOB.
JlabopaTtopHas paborta «M3yuenue
CMEIIAaHHOTO COCIMHEHUS PE3UCTOPOBY

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

57

PaboTa 1 MOIITHOCTP AIEKTPHUUECKOTO TOKA.
3akon J[>xoynsa-Jlenma

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

58

3akoH OMa 1Jist TOJTHOM (3aMKHYTOM)

3eKTprU4ecKoi nenu. KopoTkoe 3ambIkaHue.

Jlaboparophas pabota «3mepenne DJ1C
HNCTOYHHKA TOKa U €TI0 BHYTPCHHCTO
COIIPOTUBJICHUS

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

59

DJEeKTPOHHAs MPOBOAMMOCTD TBEPBIX
METAaJUIOB. 3aBUCUMOCTB COITPOTHBIICHHS
METaJUIOB OT TEMIEPaTypBhI.
CBepxnpoBOIUMOCTb

60

DnexTpuueckuid Tok B Bakyyme. CBolicTBa
JJIEKTPOHHBIX ITy4YKOB




[ToynpoBoAHUKH, UX COOCTBEHHAS U

61 puUMecHasi MpoBoAUMOCTh. CBOMCTBa p—n 1 bubmmorexa IOK
P bOBO ' P https://m.edsoo.ru/ff0c84ae
nepexoza. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUYECKHUM TOK B pacTBOpax U
2 pacIruiaBax 3J€KTPOJIUTOB. 1 bubnuoreka LIOK
DIEeKTPOIUTHYECKAs JUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNeKTpUYECKUN TOK B Ta3ax.
63 CamocTosTeNbHBIN 1 HECAMOCTOSTEIbHBII 1 bubmorexa [OK
https://m.edsoo.ru/ff0c84ae
paspsa. Momnuus. [lnazma
DJIeKTpUYECKHe MPUOOPHI U YCTPOMCTBA U MX
64 1| alcgl)qecxoe I IEMCHZHI/IG }{'I IE)lBI/IJ'Ia 1 bubamorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MacHOCTH
. bubnuorexa [JOK
65 O0606marmuil ypok «IeKTPOIUHAMHIKAY 1 httos://m.edsoo.ru/f0c88be
Kontponbhas pabota no teme
66 «Qnekrpocraruka. [locrosHHbIN | bubnuoreka [IOK
AIIEKTPUUECKUM TOK. TOKM B pa3IMyHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepsHrliit ypok. KonTponbHas pabota mo | bubmmoreka [{JOK
Teme "DneKkTpoaguHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepHbIit ypok. O000IIa0nMii ypox mo | bubmuoreka [IOK

temaM 10 kiacca

https://m.edsoo.ru/ffOc8f6¢

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KVIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Kontpoabnsl | IlpakTHueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
e padoThbI padoThI
pecypcsbl
[TocTOsIHHBIE MArHUTHI U UX
| B3auMmojericteue. MaruutHoe nosie. Bekrop 1 bubnuorexa [JOK
MarHUTHOW UHAYKIUU. JINHUU MarHUTHOU https://m.edsoo.ru/ff0c9778
WUHIYKIUN
MarsnuTHoe 1nosie NpoBOAHUKA C TOKOM.
2 OnrwIT Opcrena. BzanumonaeiicTBre 1 bubnnorexa LIOK
p i https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
3 JlaboparopHas padota «3yuenue | | bubnmoreka [JOK
MAarHATHOTO IOJISI KATYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C
4 tokoM. Cuna Amriepa. JlaboparopHas padota | | bubnmnoreka [JOK
«HccnenoBanue AEMCTBUS MTOCTOSSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME MAarHUTHOTO TTOJISI HA
5 IBIOKYIIYIOCS 3apsDKEeHHYIO yacTuny. Cuma 1 bubnnorexa LIOK
YHY p Y Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabota cuinsl Jlopenia
OnekTpomMarauTHas UHAyKIus. [loTok
6 BEKTOpa MarHUTHOM MHAyKuuu. I1C 1
MHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu Papaaest
. JlaGopaTtopHas pabota «McciaenoBanue | 1 bu6muoteka [IOK

SIBJIICHUSA BHCKTpOMaFHHTHOﬁ WHAYKIOHUN

https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTD. SIBIIECHME CAMOWHIYKIIUH.
O/1C caMOMHAYKIIMHU. DHEPIHsl MATHUTHOTO

bubnuoreka [JOK

8
0JIs1 KaTyIIKH C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
nojue
TexHuueckue ycTpoicTBa U UX MPUMEHEHHE:
9 MOCTOSIHHBIE MAarHUTBI, 3JIEKTPOMArHUTHI,
AJIEKTPOJBUTATENb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb
10 O6o6marmuii ypok «MarauTHoe moJe. bu6muoreka [{IOK
DJIeKTpOMarHuTHasi MHAYKIUS https://m.edsoo.ru/ff0cab82
1 KoHnTponbHas paborta o tTeme «MarHutHoe bu6muoteka [IOK
noJie. DJIEKTPOMarHuTHasE MHIYKIUS» https://m.edsoo.ru/ff0cad58
CBo00OOgHBIE MEXaHUYECKIE KOIeOaHus.
12 ["apmonnyeckue konebanus. Y paBHEHHE bu6muoreka [IOK
rapMOHHMYECKHX KoJjiebanui. [IpeBpamenue https://m.edsoo.ru/ff0caf06
SHEPIUH
JlabopaTtopHas paborta «MccnenoBanue
13 3aBHCHUMOCTH MEPUOJIa MAJIbIX KoeOaHuil
rpy3a Ha HUTH OT JJIMHBI HUTH U MacCChI
rpy3a»
KonebatenbHblil koHTYp. CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJICOAHUS B HI€aTbHOM
bubnuoreka [JOK
14 K0JIe0aTeIbHOM KOHTYpE. AHAIOTHSI MEXKIY
https://m.edsoo.ru/ff0cb820
MEXaHUYECKUMHU U 3JIEKTPOMArHUTHBIMU
KoJIeOaHUSIMU
®opmyna ToMcoHa. 3aK0H COXpaHEHUS
bubmuoreka [JOK
15 SHEPIUM B UJICAIIBHOM K0JIe0aTEIbHOM

KOHTYpE

https://m.edsoo.ru/ff0cb9c4




[IpencraBieHne o 3aTyXaroOIMUX KOJICOAHUSAX.
BriHyX/1eHHBIE MEXaHUYECKHE KOJIeOaHusI.

bubnuoreka [JOK

16
Pe3onanc. BeinyxneHHbie https://m.edsoo.ru/ff0cbb86
AJIEKTPOMATHUTHBIE KOJICOaAHUS
ITepemennsIil Tok. CHHYCOUAIBHBII
IIEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO bubnuoreka [IOK
17 .
TOKa. AMIUIUTYTHOE U JA€HCTBYIOLIEE https://m.edsoo.ru/ff0cbd34
3HAYEHHUE CUJIbI TOKA M HANIPSHKEHUS
13 Tpancdopmarop. [IponszBoacTBo, nepeaya u
noTpebiIeHUe 3JIEKTPUIECKON SHEprun
VY CTpOICTBO U IPAKTUYECKOE IPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, FEHEpaTopa bubmmorexa TIOK
p > patop https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKA, JIMHAN JIEKTpolnepeaay
DKOJIOTHYECKHE PUCKU IIPU MTPOU3BOJICTBE
20 anekTposHeprun. Kynbrypa ncnonab3oBaHust
JIEKTPO3HEPIUH B TIOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnmoreka [JOK
pacpoCTpaHEHHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
ITonepeunblie ¥ MPOJOJIBHBIE BOJTHBI
) 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYyKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
2 ONEeKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U bub6nuoreka [IOK
ckopocTs. [Ikana 351eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpyHLIMIIBI paAUOCBA3U U TENEBUICHNUS.
Pa3Butue cpencts cBsa3u. Paguonokanus
bu6nunoreka LIOK
25 Konrponsnas padora «Konebanus u BOTHB 1

https://m.edsoo.ru/ff0cc618




[IpssMonuHENHOE pacIpOCTPaHEHUE CBETA B

26 OJTHOPOIHOH cpeae. ToueuHblii HCTOYHUK buGmorexa LIOK
P peae. https://m.edsoo.ru/ff0cd350
cBerta. JIyu cBeta
OTtpakeHue cBeTa. 3aKOHbI OTPAXKEHUS
27 cgeta. [TocTpoeHne n300pakeHU B MIIOCKOM bubmiorexa LIOK
' p p https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue cBera. [lonHoe BHyTpeHHEE
28 otpaxkenue. [IpenenbHbIN yroi MoJIHOTO bubmiorexa LIOK
p P y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAXKEHUS
29 JlaboparopHas pabota «3mepenue bubnuotexa [JOK
MOKa3aTess MPEIOMIICHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JInnsel. [loctpoenue n3odpaxeHuii B TUH3E.
30 ®opMysa TOHKOW JTUH3bI. Y BEJIUYCHHE bubmorexa LIOK
PMY ’ https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlabopaTtopHas paborta «HMccnenoBanue
CBOICTB M300paKeHUH B JIMH3AX»
Mucnepcus cBeta. Cl10KHBII cocTaB 0€10ro
32 cgeta. Lger. JlaboparopHas pabota
«HabmoieHre nucrepcuu cBeTa»
13 Wntepdepennus cera. Judpakuus cera. bu6nunoreka LIOK
HudpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
14 [TonepeyHOCTh CBETOBBIX BOJIH. bu6muoteka [IOK
Ilonspusanus csera https://m.edsoo.ru/ff0cf02e
35 Onruyeckue mpuOOpHl M YCTPOMCTBA U
YCJIOBHS UX 0€301aCHOTO MPUMEHEHUS
['panu1ibl MPUMEHUMOCTH KJIACCUYECKOM
. bubmuoreka [JOK
36 MexaHukH. [locTynarel cnenuanbHON TEOpUU

OTHOCUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862




OTHOCUTEIIFHOCTD OOTHOBPEMCHHOCTH.

bubmuoreka [JOK

37
3aMmeyIeHHe BPEMEHU U COKPAILIEHUE ITTUHBI https://m.edsoo.ru/ff0cfad42
DHeprusi U UMITYJIbC PEISITUBUCTCKON
38 yacTullbl. CBsI3b MacChl C SHEPTUEH U bubmmorexa TIOK
HBL- P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOs
19 KoHnTtponbHas padora «Ontruka. OCHOBBI bu6muoreka [IOK
CIIELUATIbHOM TEOPUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0cf610
®otonbl. opmyna [Inanka. DHeprus u bubnmorexa [JOK
40
UMITYJIBC (POTOHA https://m.edsoo.ru/ff0cfe16
41 OTtkpsiTHE U BccnenoBanne Gotodddekra. bubmmorexa [JOK
Omneitel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akonsl Ppororddexra. YpaBHeHHE
42 QﬁHmTegl)Ha ﬂq;)lq)@oma(b(}l@)ema «KpacHas bubmorexa HOK
s F (P https://m.edsoo.ru/ff0d015e
rparumay Gorodddexra
43 Hasnenue ceera. Onbrtsl 1. H. JIeOenenra. bu6muoreka [HOK
XUMHYECKOe JIEeUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4yeckue yCTpoHCTBa U MPAKTUUYECKOE
44 npuMeHeHue: (OTOANEeMEHT, POTOAATUHK,
CoNTHEYHas OaTapesi, CBETOUO
45 Pemenue 3amay no reMe «J1€MEHThI bubnuorexa [JOK
KBAHTOBOW ONTHUKU» https://m.edsoo.ru/ff0d0302
Monpens atoma TomcoHa. ONBITE
46 Peszepdopaa o paccesHuro a-4actu bubmmorexa [TOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHast MOJellb aTOMa
but6mmoreka [{OK
47 IToctynater bopa
TYJTaTEl BOp https://m.edsoo.ru/ff0d0afa
48 Wznydyenue u nornomieHue (GOTOHOB MPHU bubnuorexa [JOK

NIepexo/ie aTOMa C OJTHOTO YPOBHsSI SHEPTUU

https://m.edsoo.ru/ff0dOafa




Ha Apyrou. Buasl cnextpos

49

BoaHoBEIE cBOMCTBA YacTull. BOJIHEI f¢
Bpoiusa. KopnyckyiisspHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJECHHOE
U3IIy4ECHUE

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0cal

50

OTKpBITHE PaTHOAKTUBHOCTH. OTIBITHI
Pesepthopaa o onpenenenuto cocrapa
PalMOaKTUBHOTO U3TYUYCHUS

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUSI.

Bnusnue PaaAruOaKTUBHOCTHU HA KHUBBIC
OpraHru3Mbl

52

OTkpbiTHE IPOTOHA U HEWTpoHa. 30TOIBI.

Anbda-pacniaz. IIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amma-
U3ITy4YeHHE

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

53

OHeprus CBs3U HYKJIOHOB B sijipe. SInepHsie

peakuuu. Snepuslil peakrop. IIpobiemsi,
NIEPCIIEKTUBBI, YKOJOTUYECKUE ACTIEKTHI
AJIEPHOUN SHEPreTUKH

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble yacTUlibl. OTKpBITHE
mo3uTpoHa. MeTo sl HaOII0IeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLL.
Kpyrisiit cton «@yHaaMeHTanbHbIe
B3auMoiecTBUsA. EAMHCTBO Qusnueckoit
KApTUHBI MUPa»

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

55

Bup 38é3nH0T0 HebOa. Co3Besnus, spKkue

3Bé3I[BI, IIJTaHCTBI, UX BUAUMOC IBUKCHUC.

ConHeunas cucrema




56

Couaue. CoyHeuyHast aKTUBHOCTE. VCTOUYHUK
sHepruu CoJiHIa U 3BE3]

57

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI IIaBHOM I10CJIE0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. COBpeMEHHbIE
MIPEICTABIICHUS O MIPOUCXOKICHUHN U
spomroy CoJHIIA U 3BE3]T

58

Muineunsii [1yte — Hama ['anakrtuka.
ITonoxxenune u neuxenue ConHua B
I'anmaktuke. I'anaktvku. YEpHbIE ABIPHI B
Apax rajlakTUK

59

Bcenennas. Pa30Oeranue ranaktuk. Teopus
bonboro B3psiBa. PennkToBOE M3IyUYEHHE.
Meraranaktuka

60

Hepemennsie mpo6iieMbl aCTPOHOMHH

61

KoHnTtponbHas pabota «D1eMeHThI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUHU B IKOHOMHUYECKOM,
TEXHOJIOTHYESCKOM, COIMMAILHON M S THUECKOM
chepax nesaTeTbHOCTH YeJI0BEeKa

63

O6o6maromuii ypok. Pons u Mmecto usuku
U aCTPOHOMHUH B COBPEMEHHOIN HayuHOU
KapTUHE MHUpaA

64

O6o6marmuit ypok. Pons ¢puzndeckoit
TEOpuH B (HPOPMHUPOBAHKHU TIPEICTABICHHUI O
¢du3uueckoil kKapTHHE MHUpa

65

O6o6maromuit ypok. Mecto gusudeckoi




KapTHUHBI MUPa B O0LIEM PSSy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJACTaBICHUH O
IIPUPOJE

PesepBHbIil ypok. MarautHoe 1osie.

66 DneKTpOMarHuTHasE WHAYKIIHS !
67 PeszepBHblii ypok. Ontrka. OCHOBBI |
CIELUATbHON TEOPUU OTHOCUTEIBbHOCTH
68 Pesepnblii ypok. KBantoBas ¢uzuka. | bu6mmorexa [JOK
DJIEMEHTHI aCTPOHOMUU U aCTPODHU3UKH https://m.edsoo.ru/ff0d1784
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YAEHUKA

» dusuka, 10 kmace/ I'eapenmreiin JI1.9., bynatosa A.A., Kopaunses U.H.,
Komikuna A.B., Ob1ecTBo ¢ orpaHudeHHON 0TBeTCTBEHHOCTHI0 « BMHOM.
JlaGopartopusi 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenscTBO
«IIpocBemieHue

» dusuka, 11 kimace/ 'ennenmreiin JI.O., bymaroa A.A., Kopauises 1.H.,
Komkuna A.B., OGmiecTBO ¢ orpanndeHHOM 0TBeTcTBeHHOCThI0 « BUHOM.
JlaGopartopus 3HaHU»; AKIIMOHEpHOE 0011ecTBO «M3aaTenbCTBO

«IIpocseienue»

METOINYECKHUE MATEPUAJIBI VIS YYUTEJIA

https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET
https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/

https://m.edsoo.ru/ff0c32e2
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