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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAHMI K Pe3ysIbTaTaMm
OCBOCHHMsI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yu€rom denepanbHOl paboueid MporpaMMbl BOCIHMTAHHS U
KOHIIENIMU TIpenojaBanusl yuyeOHoro mnpeaMera «®Puszuka» B 00pa3oBaTesIbHBIX
OpraHu3aLusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBareabHbIE MPOTPAMMBI.

Conepkanue mporpaMMmbl 1o (U3UKE HampaBieHO Ha GOPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBl Mupa oOyuaromuxcs 10-11 xmaccoB mpu
oOydeHnn ux ¢u3nKe Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-IEATEILHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3yJibTaTam
o0y4eHHs, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh peau3allud MEXIPEIMETHBIX
cBsi3el (MBMKH C €CTeCTBEHHO-HAyYHbIMH Yy4e€OHBIMU TNpeameTamu. B Heit
OTIPEJICIISIIOTCS OCHOBHBIC LIETTU M3Yy4YeHHS (U3UKKM HAa YPOBHE CPEIHEr0 OOIIETro
o0pa3zoBaHus, TJIAHUPYEMBbIE PE3yJIbTaThl OCBOCHUS Kypca (DU3WKU: JIMYHOCTHEIE,
MeTalpeMETHbIE, IPeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYALT:

e TUIAHUPYEMBIEC PE3yJIbTaThl OCBOCHUS Kypca GU3NKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIHTATHI IO T0JIaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Dusukay mo rojgam oOy4eHusl.

du3rka Kak Hayka O HambOojee OOMMX 3aKOHAX NPHUPOJBI, BBICTyINas B
KauecTBe y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY
3HaHUM 00 okpykaroieM mupe. [IKonbHBIN Kypc GU3NKU — CUCTEMOOOPa3YIOIIHIA
JUISl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIBbKY (U3UYECKUE 3aKOHbI
JeKaT B OCHOBE TMPOIECCOB M SBICHWN, HM3y4aeMbIX XHUMHUCH, OHMOJIOTHEH,
¢dbusmyeckorr reorpadueld W acTpoHoMmHei. lMcmonp3oBaHWE M AKTUBHOE
npuMeHeHHe  (QU3WYECKUX 3HAHUW  ONpeAessieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUH B cdepe DIHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCAa, TOJIyYEHHUsSI HOBBIX MATEpHUANIOB C 3aJaHHBIMU CBOMCTBAMHU W JPYTHUX.
N3yuenue ¢Pu3MKM BHOCUT OCHOBHOW BKJAJ B (OpMUPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydJaromuxcs, B (OpMHUpPOBAHHE YMEHUN NPUMEHSTH
Hay4YHBIN METO/1 MO3HAHUS MPU BBHIMOJHEHUN UMU YUY€OHBIX UCCIEAOBaHUMN.

B ocHOBy kypca ¢u3WKu i ypOBHsSI cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAl HWJEH, KOTOpPhIE MOXHO paccMaTpHBaTh KakK MPUHIUIBI €ro
OCTPOECHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall U3 BCeX pa3ziesioB (PU3MKHU, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoes ecenepanuzayuu. B COOTBETCTBMM C HEW Matepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3nueckux Teopuid. Bemgymum B Kypce sBisieTcs
(dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYpPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mpeanonaraeT HMCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BuUTHEM OOIECTBAa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U KOJIOTHICCKUMU TTPOOIeMaMHu.

Hoes  npuknaonou  nanpasnennHocmu. Kypc ¢u3ukd —mpenamonaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKCHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TMOCPEICTBOM BBEICHUS DJIEMEHTOB
CoNepKaHMsl, TOCBAMIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHHKUA M TEXHOJOTHUW, a TakKe OOCYKICHUS
npo0JieM palioOHAIBHOTO MPUPOIOTIONB30BAHUS M DKOJIOTMUECKONW 0€30MacHOCTH.

CTepXKHEBBIMH DJIEMEHTaAMH Kypca (M3UKH HA YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHus SBISAIOTCS (u3udeckue Teopur ((GopMHUpPOBAHUE TMPEACTABICHHUN O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TECOPUHU, POIH (PYHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHUSIX O TMPUpPOJAE, TpaHUlAX
MPUMEHUMOCTH TCOPUH, JII ONUCAHWUS €CTECTBCHHO-HAYYHBIX SBICHUN U
MIPOIIECCOB).

CHUCTeMHO-CSITEIBHOCTHBIN TOJIX0/T B Kypce (U3HKU pealu3yeTcs Mpexie
BCEro 3a CU€T OpPraHu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YyYaroluXxcsl.
Jlnst  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BaHUE CHUCTEMBI
(pOHTABLHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpBIE B IporpamMme 1o (pusnke oObeIUMHEHBI B OOMIWN CIMCOK YYCHHUYECKUX
NpakTUYeCKUX paboT. BeiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
MPOBOJIUMBIX JJIS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS YydYaCTHUKAMHU
o0pa30BaTeIBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW IUIAaHUPOBAHHS W
ocHameHuss kaOwHera Qusuku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHUSIMU TPOBOJIUTh KOCBEHHbBIE W3MEpPEHHUS, HCCIECIOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEIMYMH M TIOCTAHOBKY OIBITOB 10 IPOBEPKE
MPETOKCHHBIX TUTIOTES.

bonbiioe BHUMaHWE yAENSETCS PEHICHUI0 PAcYETHBIX W KauyeCTBEHHBIX
3anay. [Ipu 3TOM AJig pacu€THBIX 3a/ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJIaHHOHN (DU3UIECKON MOJIEIBIO, TIO3BOJISIONINE MPUMEHSTh U3YYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK M UHTETPUPYs 3HAHUS U3
pa3HbIX pa3neioB. [ KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHus Ha
0oOBsSICHEHHE TPOTEKaHUS (U3MUYECKHX SBJICHUH W TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (U3NYECKOW MOJEnu AJisi CUTyallud MPaKTHUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusMu PDPIOC COO k maTepuaibHO-
TEXHUYECKOMY OOECIEUCHHUI0 Y4YeOHOTO Tmpolrecca 0a30BbIi ypOBEHb Kypca
(U3UKY HAa YPOBHE CPETHETO 00IIero 00pa3oBaHus JODKEH N3Y4aThCsl B YCIOBHIX
MpeAMETHOrO0 KaOuHeTa (U3MKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (pu3uku MOMKHO OBITH
HeoOXxouMoe J1abopaTopHoe 0OOpyJOBaHUE [Jisi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (U3NKE YICHUUECKHX MPAKTHUECKUX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUTIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCIEYMBACT IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3NKE KIFYEBBIX JIEMOHCTpAIuil IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW M  TPOLIECCOB, OMIHUPUYECKUX |
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopatopHoe 00OpyJOBaHUE ISl YUYEHUUECKUX MPAKTUYECKUX padoT
dbopmupyeTcs B BUAE TEMAaTHYCCKUX KOMILUIEKTOB M OOECIIEYMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydJalmmxca. TemMaTHYecKue KOMIUICKTHI
71a60paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITH MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE ITU(PPOBLIX J1a00paTOpuid.

OCHOBHBIMHU TENIAMH U3y4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

o (¢dopMHpOBaHHE HHTEpECca W CTpEeMJICHUS OOydYarouuxcsi K HayqYHOMY
W3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEN;

e Ppa3BUTHE MPEICTABICHUN O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (GopMHpOBAaHWE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3yUYeHUS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH,

o ¢opMHpOBaHHE YMEHHM OOBICHITH SIBICHHS C HCIOJIb30BAaHUEM
(bu3MYecKUX 3HAaHUHN U HAYYHBIX JOKA3aTeIbCTB;

e (dopMHpOBaHUE TIPEACTABICHUA O POJIM (U3WKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTkeHnre 3TuX 1eneld obecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3ydeHust Kypca (U3UKU Ha YPOBHE CPEIHEro 00I11ero o0pa3oBaHus:



e TpPUOOpETeHHE  CHUCTEMBbl  3HaHUK 00  0o0mUX  (PU3NYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIApHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopmMupoBaHHME YMEHHH NPUMEHATh TEOPETHUYECKHUE 3HAHUS IS
oObsiCHEHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB pEIICHHs] pa3JIMYHBIX 3aJad C SBHO 3aJaHHOU
¢uznyeckoil Monenblo, 3alad, MOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pu3NUeCcKor MOJEIH, aJleKBATHON yCIIOBUAM 33a/1a4u;

e TOHMMaHWE (PU3NYECKUX OCHOB U MPUHLHUIIOB ACHCTBUS TEXHHYECKHX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIHSIHMS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMU CAMOCTOSITEJILHOIO IUIAHUPOBAHHS M IPOBEICHUS
(U3MYECKUX SKCHEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHGOpMaIiH,
OIPEJEIICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHUE YCJIIOBUU JJIA Pa3BUTUs YMEHHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wu3yuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETo
oOpazoBanus otBoautcs 136 gacos: B 10 kmacce — 68 wacoB (2 yaca B HEZENO), B
11 kmacce — 68 4acoB (2 yaca B HEZIEIIIO).

[Ipeanaraempiii B mporpamMme 1o (uU3MKe TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX palboT ABISIETCS PEKOMEHJOBAaHHBIM, YYMTENb JeJIaeT BbIOOP
MPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Pazgen 1. ®usuka v MeTOIbI HAYYHOI'0 MO3HAHMS

®usuka — Hayka o npuponae. Hayunbie mMeTOAbl MO3HAHUSA OKPYKAOILIETO
mupa. Posb 3KkcnepuMeHTa W TEOPUHM B MOPOLECCE IMMO3HAHUS IIPUPOIBI.
DOKCNEpUMEHT B (PUBHKE.

MopenupoBanue Qpu3nuecKux SBJICHUM U TpoiieccoB. HayuHbie rumoressi.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUSL.

Ponb u mecTto ¢u3nku B GOpMHUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIIbHOCTHU JIIOAEH.

Jlemoncmpayuu

AHanoroBeile U 1U(POBBIE HM3MEPUTEIbHBIE MPUOOPHI, KOMIBIOTEPHBIC
JTATUYMKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanuueckoe ABWKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpeaHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCThb) H
YCKOPEHHE MaTepUajJbHOM TOYKH, HUX IMPOEKIMU Ha OCU CHUCTEMBI KOOPIWHAT.
CiioxxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsSIMOJUHENWHOE JBrkKeHue. ['paduku
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U [epeMeleHus
MaTepuaJIbHON TOUYKU OT BPEMEHH.

CBoOoaHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaICHHUSI.

KpuBommnuennoe  nBukeHue. J[BHKeHHE  MaTepualbHOW  TOYKM IO
OKPY>KHOCTH C MOCTOSHHOW MO MOJYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEWHAS
ckopoctk. [lepuon u yacrora obparnienus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHudyecknue yCTPOMCTBA M MPAKTUYECKOEC MPUMEHEHHE: CHUIAOMETD,
JBUKEHUE CHAPSOB, IIEMTHBIE U PEMEHHBIE TIepeIaun.

Jlemoncmpayuu

Mogenb CUCTEMBI OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKCHMUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGmronenne aBukeHUs Tena, OPOIIEHHOTO TMMOJA YIJIOM K TOPU30HTY H
TOPU30HTABHO.



N3mepenne yckopeHusi CBOOOIHOTO IMaICHHUS.

HamnpaBnenue CKOpoCTH IPH ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomol

N3yuyeHrne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHUS MEXAY MYyTSIMHU, NPOWICHHBIMU TEJIOM 3a
MOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JIBH>KEHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydyeHne nBUKEHUS IapUKa B BA3KOW )KUIKOCTH.

N3yuenue ABuKEHUS Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
IUI MaTepUajJbHOM TOUKU. TpeTui 3akoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Buasl Tpenus (mokosi, CkoyibkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHUsl CKOMBKCHUS U cujia TpeHus 1mokos. Koaddumment tpeHus.
Cuiia conpoTUBIIEHUS MPU IBUXKEHUU TEJa B dKUJIKOCTH WIIH Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TeNa.

MOMEHT CHJIBI OTHOCUTEIBHO oOcH BpamleHus. l[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEA.

TexHuueckne yCTpOMCTBA M IPAKTHUYECKOE IIPUMEHEHHE: MOALIMITHUKY,
IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SBenue nHEpUUH.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIIMNX TET.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JeOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOABEME U TTaJICHUH.

CpaBHeHUME CHIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUA.

VYcnoBust paBHOBeCHS TBEPAOTro Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pe3uHOBOM 00pasIie, oT ux aedopMariim.

HccnenoBanue yclOBHM pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akonvt coxpanenus é mexanuke

NmMnynbe MatepuaqbHOM TOYKM (Teja), CHUCTEMbl MaTepUaJbHBIX TOYEK.
Nmnynbe cuilbl 1 U3MEHEHUE HUMIYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJIbCa.
PeakTruBHOE NBUKEHUE.

Pabora cuibl. MOIIHOCTH CHITHI.

Kunetnueckass sHepruss MarepuajibHOW TOYKH. TeopemMa 00 H3MEHEHUU
KUHETUYECKOU DHEPTUM.

[ToreHnmanbHas SHEprusl. [ToreHumanbHas SHEprus YIPYyTO
neopMUpPOBAaHHOW  TIPYXHMHBL.  [loTeHIManmbHas  SHeprus Tena  BOJIMU3HU
MOBEPXHOCTH 3EMIJIH.

[ToreHnManbHble W HENOTCHIMAJIBHBIC  CHJIBI. CBsi3b  paboOTHI
HEMOTEHUHAIBHBIX CUJI C M3MEHCHHUEM MEXAHWYECKOM HSHEPrUU CHCTEMBI TEIL.
3aKOH COXpAaHEHHUS MEXaHUYECKOW SHEPTUM.

Yrpyrue u Heyrpyrue CTOJIKHOBEHUS.

TexHuueckne yCcTpoWCTBa M NMPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KOIED,
MPYKUHHBIN TUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE IBMIKECHHUE.

[lepexoa MOTEHIMATBHOMN YHEPTUN B KHHETUYECKYIO U OOpaTHO.

Yuenuuecxuii sxcnepumenm, nabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBI ABYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

HccnenoBanne cBs3u pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJia Ha MPUMEPE PACTSIKECHUS PE3UHOBOTO KI'yTa.

Paznea 3. MouiekyasipHas pu3uKa ¥ TEPMOAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxenHue. Huddysus. Xapakrtep IBIKCHUS U
B3aUMOJECUCTBUS 4YacTUI[ BellecTBa. MoOJAENM CTPOEHUs Ta30B, XKUJIKOCTEU H
TBEPIBIX Te M 0OOBICHEHNUE CBOWMCTB BEIIECTBA HA OCHOBE ITHX MOJenei. Macca u
pa3Mmepsbl MoJiekyi1. KonunuectBo BemiectBa. [locTosiHHas ABoraapo.

TemmmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remmneparyp
Llenscus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KUHETUYECKOW TEOpHHM HJEalbHOTO ra3a. AOCOINIOTHas TeMmIeparypa Kak Mmepa
CpelHEe KWHETUYECKOM SHEpPruM TEIUIOBOro JBMKEeHMs dYacTull rasza. lllkana
temneparyp KensBuna. I'azoBbele 3akoHBI. YpaBHeHue MenneneeBa—KiamnenpoHa.
3akoH JlasibToHA. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BemniecTBa. ['paduueckoe mnpeacTaBiIeHUE H3OIMPOIIECCOB: H30TEpPMa, H30X0pa,
nzo0bapa.

TexHuueckre yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapoMmerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUN.

OnbiTel 10 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHHUS.

Mogpens onbita LTepHa.

OneIThI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAaHHE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUSI.

Mogens, WILTIOCTPUPYIOIIAs TPUPOTY AABIEHUS ra3a Ha CTEHKH COCYJa.

OnpIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHUS MJICAJBbHOTO Trasa,
M30IIPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEK]Ty TapaMETPaMU COCTOSIHUSL Pa3peKEeHHOrO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepMoauHamuueckas cucrema. BHYTpeHHsA SHEPIUs TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KomnyecTBo Teminorsl u padorta. BHyTpeHHss
SHEpPrus  OAHOATOMHOIO  MJACAIBHOrO  ra3a.  Buael  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIMUS, U3IyUYCHHE. Y IeIbHas TEIJIOEMKOCTh BEIECTBA.
KonuuecTBo TEMI0TH IpH TEIJIoNepeaye.

[lonsitue 06 amumabatHom mporecce. [lepBblif 3aKOH TEPMOIUHAMUKH.
[IpuMeHeHre TepBOro 3akoHa TEPMOJMHAMUKU K u3omponeccam. ['paduyeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHamuku. HeoOpatuMocTh IPO1IeCCOB B MIPUPOJIE.

TermoBele  MammHbl.  [IpUHOUMIIBIL  AEUCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpa3zoBaHus HSHEPruM B TEIUIOBBIX MamnHax. KodphUIMEeHT Moie3HOro
neiictBust teroBo mammubl. [{ukn KapHo u ero koadduimeHT mosie3Horo
NEHCTBUSA. DKOJIOTUYECKHE MPOOIEMBI TETUIOAHEPTETUKH.



Texnuueckne yCTpOWCTBA W TPAKTUYECKOE TMPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHMsl, OBITOBOM XOJOAUIBHUK, KOHIULIUOHED.

Jlemoncmpayuu

H3meHeHne BHYTpPEHHEW JHEPTrUU Teja TPH COBEPIICHWH pPaOOTHI: BBUIET
npoOKku u3 OyTBUIKM TIOJ JIEWCTBHEM CKaTOro BO31yXa, HarpeBaHue s¢dupa B
JATyHHOU TpyOKe MyTEéM TpeHUs (BUICOAEMOHCTpAIINS).

N3meHeHne BHyTpeHHEN SHEpruu (TeMIlepaTyphbl) Teaa MpH Terlonepeaaye.

OnpiT MO anuabaTHOMY paCHIUPEHHIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CTOPaHUsI, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenue yaenpHOU TENI0EMKOCTH.

Tema 3. Aecpecammnsvie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u kKoHneHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHASI BIAXHOCTh BO31yXa. HachkImeHHBIH mmap. YAenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUIICHHS OT JaBICHHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctamwioB. JKumkwe kpuctamiel. CoBpeMeHHBIE MaTepuanbl. [lmaBieHue wu
KpucTayum3anus. Y aeibHas Teriora miasiaeHus. Cyomumanms.

YpaBHEeHHUE TEIJIOBOTO OajaHca.

TexHuueckre yCTpOHCTBA M TMpPaKTUYECKOE IPUMEHEHUE: THUTPOMETpP H
MICUXPOMETP, KaJOPUMETpP, TEXHOJIOTHHU TOYICHHUS COBPEMEHHBIX MaTepHAJIOB, B
TOM YHCJIC HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenne mpy moOHMKEHHOM JaBJICHUH.

Crioco0bI M3MepeHus BIaXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIeHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenne OTHOCUTENIbHON BIAKHOCTH BO3/IyXa.

Paszneua 4. DaekTpoauHaMuKka
Tema 1. Inekmpocmamuka
OnexTpuzauusi Tell. OJIEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsinoB. IIpOBOJIHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKH. 3aKOH COXPAaHECHUS
ANEKTPUYECKOTO 3apsa.
B3anmoneiictBue 3apsanoB. 3akoH KynoHa. To4yeuHbIN 3JIEKTPUUYECKHAN 3apsI.
OnekTpuueckoe mosne. Hanpsok€HHOCTh  3iekTpuueckoro mnojst. [Ipunioun



CYNEPIO3ULIUNA DIIEKTPUYECKUX Tosiel. JIMHUKM HaANpsHyKEHHOCTH DIIEKTPUYECKOTO
HOJIAL.

PaGora cun  anektpocratudeckoro  mosist.  I[lorenuwman.  PasHocTh
MOTEHUHUAIOB. [IpOBOOHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JusnexkTpuyeckas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOIL,
AIIEKTPOMETp, JJIEKTPOCTaTUYECKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN alllapar, CTPYHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M IPUHLIAI IEUCTBUS DIEKTPOMETPA.

B3aumopericTBre HaIEKTPU30BaAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaThuueckas 3ammra.

JINDIEKTPUKH B DIIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOIO KOHJAEHCAaTOpa OT IUIOLIAIn
IJTACTUH, PACCTOSHUS MEXAY HUMH U IUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepeHne 31eKTpOoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku 6 paznuunvlx cpeoax

DNEeKTpUYECKUd TOK. YCIOBUSL CYIIECTBOBAHMS BJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuna toka. [locTosiHHBIN TOK.

Hanpsbxenne. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEIIBHOE CONPOTHUBIICHUE BEIIECTBA.
ITocnenoBaTenpHOE, TapaJUIEIbHOE, CMEIIAHHOE COCIMHEHNE IIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH Jxoymns—Jlenma. MourHOCTb
ANEKTPUYECKOTO TOKA.

ONEKTPOJABWKYILAsA CWIA W BHYTPEHHEE COINPOTUBJIEHUWE HMCTOYHHKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIeKTpryecKoi nenu. KopoTkoe 3aMbIKaHueE.

OnexkTpoHHass  NPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBIJICHUS METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOWCTBA AJIEKTPOHHBIX ITYYKOB.

ITomynpoBOIHHKWY. CoOcTBeHHas u IIPUMECHAs IIPOBOIMMOCTD
noJynpoBoJHUKOB. CBolicTBa p—n-nepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONEeKTpUYECKUA TOK B  pacTBOpax M  pacIuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.



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

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHE: aMIIEPMETP,
BOJIBTMETP, PEOCTaT, HWCTOYHHKM TOKA, OJJIEKTPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHBIN O/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, OITYIPOBOIHUKOBBII 11O/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne Cuitbl TOKa U HaIIpSKEHMUS.

3aBUCUMOCTb CONPOTHBIICHUS LWIMHAPUYECKUX NPOBOAHUKOB OT JUIMHBI,
IUTOLIaIM MONIEPEYHOI0 CEYEHUs U MaTepHuaIa.

CmemaHHOe COeTMHEHNE TPOBOAHUKOB.

IIpsmoe w3MepeHHne JIEKTPOIABWXKYIIEH Ccwuibl. KOpoTkoe 3ambIKaHHE
raJIbBAHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTB CONTPOTHUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JEKTPOITUTOB.

HckpoBoit paspsa M IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydeHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

Habmtoienue snexrponusa.

MexnpeaMeTHbIe CBA3H

Nzyuenne xypca ¢pusuku 60azoBoro ypoBHs B 10 Kimacce OCyIIECTBISIETCA C
Y4ETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBA3E€H C KypcaMM MaTeMaTHKH,
OMOJIOrMH, XUMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvle nonwsimusi, CBSI3aHHbIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rUmoresa, (pusmueckas BeIMYUHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJECIUPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelIeHUE CUCTEMbl ypaBHEHUM, JUHEWHass QyHKIMS,
napabona, runepoosia, Ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUM HA OCU KOOPJAMHAT, CI0KEHUE BEKTOPOB.

buonocus: mexaHudeckoe BUKEHUE B JKUBOHM npupone, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUABI TEIJIONEpPENadyH, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAsI Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJN, JKUIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOWMCTBA METAIJIOB, JJIEKTPOJIUTHYECKAs JHCCOLMALIMS,
raJibBaHUKa.

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

Texnonozcus: npeoOpa3oBaHUE IBWKEHUN C HCIIONIb30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJIIUIIHHUKH, HWCIOIb30BAaHUE 3aKOHA COXPaHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U Jpyrue), IBUTATeNlb BHYTPEHHETO
cropaHusi, maposasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU
MOJYYEHHS] COBPEMEHHBIX MATEpUAJIOB, B TOM UHCIIE HAHOMATEpUANIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKAs 3allluTa, 3a3eMJICHHE 3JIEKTPONPHUOOPOB,
KCEpOKC, CTpYHHBIH IpUHTED, AJIEKTPOHArpeBaTeIbHbIC npuodopkI,
ANEKTPOOCBETUTENBHBIE MPUOOPHI, ralbBaHUKA.

11 KJIACC

Paznea 4. DinekTpoauHaMHuKa

Tema 3. Macnummnoe nonae. I1eKmpomacHumMHas UHOYKYU

IlocTtossnHble  MarHuThl.  B3amMojeicTBHE  MOCTOSHHBIX ~ MarHUTOB.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [IpuHnmn cynepno3unun
MarHuTHbIX noJsied. JIMHMM MarHuTHOM WMHAYKUWW. KapThHa JWHUNA MarHUTHOMN
WH]IYKIIMHU T0JI MOCTOSTHHBIX MarHUTOB.

MarauTHOoe TION€ TPOBOJHHMKA C TOKOM. KapTuHa JHMHUN WHIYKUWAH
MAarHUTHOT'O TOJIS JJIMHHOTO MPSMOTIO0 IMPOBOJHUKA M 3aMKHYTOTO KOJBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. BzaumoaeiicTBue npoBOIHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, €€ MoyJib U HarpaBiieHHe. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM IoJjie. PaGoTa cuisl Jlopenna.

SlBneHne BIIEKTpOMAarHUTHOW HHAYKIMUA. [lOTOK BEKTOpa MarHUTHOU
WHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIAYKIUMHA. 3aKOH 3JIEKTPOMATHUTHOMU
naaykunn dapazgest.

BuxpeBoe »3ieKkTpuyeckoe TmoJie. IDJIEKTPOABMKYIIAs CWIA WHIYKIHH B
MPOBOJHUKE, JIBHKYIIIEMCS TOCTYNIATEIIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJEKTPOABMKYIIAs  CHIIA
CaMOWHIYKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yYCTPOMCTBA M IPAKTUYECKOE TMPHUMEHECHHUE: TIOCTOSIHHBIC
MarHuThl, BJECKTPOMArHUTHI, BJICKTPOJBHUIrATENIb, YCKOPUTEIHU 3JIEMEHTaAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKAa MArHUTHBIM TIOJIEM.

JIuHYY UHIYKIIUY MarHUTHOTO MOJIS.

B3aumoperictBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuiibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBieHME ANIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCHMOCTb JJIEKTPOJBHXKYILEH CHIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBieHME CAaMOMHIYKIIUN.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHrie MarHuTHOTO MO KATYIIKH C TOKOM.

UccnenoBanne AeHCTBUSA MOCTOSTHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

UccnenoBanue sBIEHUS 3JICKTPOMAarHUTHON MHIYKLWH.

Pa3nea 5. Kosre0anus v BOJTHEBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbIE KOJ1€0AHUA

Konebarensnass  cucrema.  CBOOOMHBIE  MEXaHMUYECKHE  KoJieOaHUSI.
['apmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojleOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTHU4ECKUNM MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJIEOAHMSIX.

Konebarenbubrit  koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCATBbHOM KOJICOATeIbHOM KOHTYpE. AHAJIOTUS MEXKIy MEXaHHYECKUMU U
ANEKTPOMAarHUTHIMU KoneObanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
SHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxarolmux KojaeOaHuaX. BeIHYK/I€HHbIE MEXaHUYECKUE
kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

IlepemenHplii TOK. CHHYCOMAAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYTHOE€ W JEWCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaNPSKEHHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE DICKTPUUIECKOM
SHEPIUHU. DKOJIOTMYECKUE PUCKHU TPU MPOM3BOJCTBE 3JIEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: SJIECKTPUUYECKUU
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, TUHUU JIEKTPOIIepeIay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJjieOATENbHOW CHUCTEMBI (MPY>KUHHBIA WIIH
MaTeMaTU4eCKU MasiTHUK).



Habmronenne 3aTtyxaromux KojaeOaHuH.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Habmronenue pezonanca.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HANPSHKEHUS! OT BPEMEHU) ISt
ANEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu TOCAEOOBATENBHOM COEAUHEHUM PE3UCTOPA, KATYIIKH
WHJyKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUY 3JIEKTPONEePEIayu.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

UccnenoBanre 3aBUCUMOCTH TIEPUOIA MaJbIX KOJIEOAHUMN rpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Tpy3a.

UccnenoBanre NEpeMEHHOI0 TOKa B IEMA W3 IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATyIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80IHbL

Mexanuueckue BOJHBI, ycioBusi pacupoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHus M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIbHBIE BOJIHBIL.
WNurepdepenius u audppaxiys MEXaHU4eCKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBHUSI M3IYyUYEHHS SJIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentauus BektopoB E, B, V B anexktpomarautHoit BoiHe. CBoiicTBa
AJIIEKTPOMATHUTHBIX BOJIH: OTPa)XK€HUE, MpEeIOMIICHUE, MOIsSpu3anus, Aupaxius,
unrepdepenius. CKoOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

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

[IpuHIMIBI paguOCBS3U U TeNEBUACHUS. Panqnonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEN CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBas AUArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeNIeBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPAHEHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebmromeecs Teno Kak MCTOYHUK 3BYKA.

HabGnronenue orpakeHus: ¥ MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoOmronenue natepdepeHunu 1 1udppakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYAOW H
4acTOTOM KosieOaHU.



UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
npesioMIIeHHe, Mospu3anus, AUppaKius, nHTephepeHITus.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoiMHENHOE pacIpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyd cBera. ToueyHbld ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzobOpaxkeHuil B
TJTIOCKOM 3€pKarlie.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETa. AOCONIOTHBINA MOKA3aTENb
npenomiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

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

CoOuparomie W paccewBaromue JuH3BL. ToHkKas nwmH3a. DOKyCHOE
pacCTOSIHME W ONTHYEcKas cuja TOHKOM auH3bl. [locTpoeHune u300pakeHUl B
coOuparolux U paccerBaromux JuH3ax. Gopmynia TOHKOW JUH3BI. YBEIUYEHUE,
JlaBaeMoe€ JINH30M.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKON ONTUKHU.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHblE HWCTOYHUKHU.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(EepeHLIHOHHOM
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknusa cBera. JudpakuuonHas pemeérka. YcIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA ammapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIUOHHAS PEIIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpsimonuHEHOE pACHPOCTPAHEHUE, OTPAXKEHHE M NPEIOMIIEHHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpeHHEE OTpakeHUE. Mozenb CBETOBOAA.

UccnenoBanrie CBONCTB U300paKeHUI B JTMH3AX.

Mopenu MUKpOCKoOIIa, TeJIECKOmna.

Habmronenune natepdepeHInm cBeTa.

Habmronenune nudpakiuu ceera.

HaOmronenue nucnepcuu cBera.

[TomyyeHne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydenne criekTpa ¢ MOMOIIBIO0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenue nonsipu3alyuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusie padomol



N3mepenue nokaszaresns NpeIoMICHUS CTEKIIA.
UccnenoBanre CBONCTB M300paKEHHI B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OcHOBBI cieNMAJILHON TEOPUU OTHOCUTEJIbHOCTH

I'paHnnBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymatsel
CHEeUalbHOM TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTEIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHU M COKpAllCHHE
JUTUHBI.

DHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIbCOM PEISTUBUCTCKONW YaCTHUIIbI. JHEPIHUs
IIOKOSI.

Pazgen 7. KantoBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEepruu GOTOHA C €ro YaCTOTOW. DHEeprus
U UMITYJIbC (POTOHA.

Otkpeitre u uccienoBanue orordpdexra. Onwitel A. I'. CToneroBa. 3aKoHBI
dboroaddekra. YpaBHenue DiHmTeHa 11 pororddekra. «KpacHas rpanuiiay
dhoroaddexra.

JlaBnenue ceeta. OmnbiTel I1. H. JIeGenena.

XHUMHUYECKOE JEHUCTBUE CBETA.

TexHuueckre ycTpoicTBA M MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
(doTomaTUMK, CoIHEUHas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(pdeKT Ha yCTaHOBKE C IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeEHIHETO (GoTodddeKTa.

Cseroamon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIl.
IlmanerapHas Mmogmens aroma. lloctymatel bopa. M3nydenue u morusouieHue
(OTOHOB TpU TEPEexo/e aroMa C OJHOTO YPOBHS DHEPTUM Ha Apyrou. Buisr
cnexkTpoB. CIIEKTp ypOBHEW 3HEPTHH aToMa BOAOPO/aA.

BonHoBbIE cBoOlicTBa yactull. Bonnsl ne bpoitnsa. KopnyckynspHO-BOJIHOBOK
Iy alu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHUE.

TexHuueckue yCTpPOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), 1a3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mogpens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmroienue nuHeRvaThiX CIEKTPOB U3TyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

HaOmronenue nuHeyaToro crekTpa.

Tema 3. Amommnoe a0po

OKCHEpPUMEHTHI, JOKa3bIBAIOIINE CIOKHOCTb CTPOEHHs sapa. OTKpeITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHwiro  cocTaBa
paanoakTUBHOTO u3nydyeHus. CoiictBa anbda-, Oera-, TaMma-U3Iy4YEHUS.
BnusHue pagroaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anbda-pacnaa. ODNEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3ITy4YeHHEe. 3aKOH PaIMOAaKTUBHOTO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

Anepubie peakuuu. JleneHue u CUHTE3 SAEP.

Anepusiii peaktop. Tepmosnepubiii cunTe3. [IpobiieMbl W MEPCHEKTUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTMYECKUE ACTIEKThI IAEPHOU SHEPTETHKHU.

DneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOAEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

@dyH1aMeHTalbHbIe B3aUMOJeHCTBUA. EQMHCTBO (pu3nueckoi KapTUHBI MUpA.

TexHudyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: NO3UMETP, KaMepa
Bunbcona, siaepHbIit peakTop, aToMHast 6oMoa.

Ilemoncmpayuu

Cu€T4yrK MOHU3UPYIOUINX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM GoTOrpadusim).

Pasjgen 8. JiieMeHTHI aCTPOHOMUM U acTPOGU3MKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHHUE
aCTPOHOMMH.

Bun 3Bé3nnoro nHebGa. Co3Be3nusi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeynas cucreMa.

Connne. ComHeuHast akTUBHOCTb. McTtounuk sHepruu CoyiHIIA W 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CHEKTpabHBIM Kiacc —
CBETUMOCTB». 3BE31bI TJIABHOM IIOCJIEAOBATEIILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsI 3BE3]l TJIABHOW MOCIIEIOBATEIbHOCTH. BHYyTpeHHEe CTpOCHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKJICHUHU U 3Bosonuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Muneunsiii [Iyte — nama [Manaktuka. Ilonoxxenue u nBuxenue CoJiHIAa B
I'anmaktuke. Tunel ranaktuk. Paguoranmaktuku u kBa3zapbl. YEpHbIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacmiupenune Beenennoit. 3akon Xa66sa. Pazoeranue ramakTuk.
Teopus bosnbmoro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MertaranakTuka.

Hepeménnnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

HaOnronenus: HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUI JJIsI OTIpE/ICTICHUS MOJI0KEHUsI HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3usi CEBEPHOrO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Habmronenus B Teneckon Jlynsl, mitanet, Mieunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponpr ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHON M ATHYECKOM chepax MesTeTbHOCTH YelIOBeKa, POiib U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUH KapTUHE MHpPA, POJIb PU3NUYECKON TEOPHUH
B (opMHUpOBaHMM MPENCTABICHUN O (PU3NUECKON KapTUHE MHpa, MECTO
(bu3HYecKoi KapTHUHBI MHPaA B OOIIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBICHUHN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 Kilacce ocymiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3CH C KypCcamMHM MaTE€MAaTHKH,
Ouonoruu, XuMuu, reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvle noHsamusi, CBsI3aHHbIE C W3YYEHHUEM METOJIOB HAYYHOT'O
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, Tumoresa, (u3nMyeckas BEJIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJEIIb, U3MEPEHHUE.

Mamemamuka: pemieHHE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl U HMX MPOEKIMHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJHHUKOB,
OTpeJIeNICHHE TUIONIAIN TIOCKUX PUTyp v 00bEMa Tell.

buonocus: »nekTpuyeckue SABICHHUS B JKMBOW MpHUpOAE, KoJieOaTellbHbIe
JIBUKEHUS B )KUBOMW MPUPOJE, ONITUYECKUE SBJIECHUSA B )KUBOU IPUPOJIE, NECUCTBUE
paanauy Ha )KUBbIC OPTraHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TEJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOM PEIIETKH, CHEKTPaIbHBIN
aHau3.



l'eoepaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3alIeKM  MATrHUTHBIX DY/,
(dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUI.

Texuonocus: NWUHWAMA DJEKTPOINEpENAd, TEHEPATOpP IMEPEMEHHOr0 TOKa,
AJIEKTPOJBUTATENb, WHAYKUHUOHHAs II€Yb, Pajap, PAAUONPUEMHHK, TEIECBU30D,
anTeHHa, TeiaedoH, CBY-meub, MPOCKIMOHHBIA aIlmapar, BOJOKOHHAs ONITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpeamera «®PusnMka» Ha YpPOBHE CpeIHEro OOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOJIKHO OOECIICUNUTH JOCTHIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METAIIPSAMETHBIX U MPEIMETHBIX 00pa30BaTCIIbHBIX PE3yJIbTaTOB.

JINYHOCTHBIE PE3VYJIbTATHBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro npeamMera «Du3nkay T0IKHBI
OTpaXaTh TOTOBHOCTb M CIIOCOOHOCTh OOYYarONIUXCS PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
ONBITA M OMbBITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATEIbHOMN JACSATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xx1aHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ULIMKU 00YyYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHIMCKOIO OOIIECTBA;

NPUHATHE  TPATUIIMOHHBIX  OOIICYEIIOBEUCCKUX  T'YMAHUCTHYECKHX U
JEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEILHOCTh B MHTEpECaX TI'PakIaHCKOIO
oOI1ecTBa, y4acTBOBaTh B CAMOYIIPABJIICHUU B 00pa30BaTeIbHON OpPraHU3aINH;

YMEHHME B3aUMOJICHCTBOBATH C COIUAIbHBIMUA MHCTUTYTAMHU B COOTBETCTBHUU C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM AESATEILHOCTH;

2) IAaTPMOTUYECKOI0 BOCIIUTAHUS

c(hopMHUPOBAHHOCTH POCCUMCKOM rpaX 1aHCKOM WJICHTUYHOCTH,
MaTpuOTU3MA;

IIECHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh Ha MOpPaJbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
JEATEIIbHOCTH YUEHOI0;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYAyIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIIOYask 3CTETUKY HAYYHOTO TBOPUECTBA,
npucyIiero GU3nIecKo HayKe;



5) TPyA0BOro BOCIIMTAHMSA:

MHTEpEC K paziuyHbIM cepaM MpoPecCHOHATLHON AESITeNbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCO3ZHAHHBINA BHIOOP
Oynmymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(U3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TMYeCKOTr0 BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYpbl, OCO3HAaHHE TJIO0OATBEHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHHUE IEVCTBUI B OKPY’KAOLIEN CPENE HA OCHOBE
3HAHHUA LEeJIed YCTOWUYUBOIO Pa3BUTHs YEJIOBEYECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJIOTMYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAaHHUE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIpOLECCE
U3y4eHUs:  (U3MKKH  OCYUIECTBISATH  MPOEKTHYID U HCCIEA0BATENHCKYIO
NEATEIbHOCTh UHAUBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble JijornuyecKkue JelicTBUA:
CaMOCTOSITeILHO  (OpPMYNIMpOBaTh W aKTYaJIU3UPOBaTh  MpoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EMU JACSATECIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTH KECHHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEUYMSI B  PACCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTeiBaTh INIAH PEMICHHS MPOOJIEMBI C YUETOM aHAIM3a MMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJISIM, OLICHUBATh PUCKHU MOCHEACTBUMN AEATEIBHOCTH;
KOOPAMHUPOBATh M  BBHIIONHATH pabOTy B YCIOBHUAX  pPeallbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEaTUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCKue e CTBHA:
BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KJIIOYEBBIMU ITOHSATHUSIMH M METOJAMU
(bU3UYECKOM HAYKH;



BJIa/IETh HaBbIKAMHU Y4eOHO-HCCIIEI0BATENbCKONW U MPOEKTHOU AESITEIbHOCTH
B 00J1aCcTH (DU3UKHU, CTTOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY TOUCKY
METOJIOB pelIeHus 3ahad (U3MUECKOTO COJEp)KaHus, MPUMEHEHHUIO Pa3IHMYHBIX
METO/IOB MIO3HAHUS;

BJIQ/IETh BHUJAMU JIEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO 3HAHMS, €ro
MHTEpPIpETAlMK, TMPeoOpa30OBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YeOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyalU3WpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEelIeHHs,, HaXOAWTb apryMEHThl Uil J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE peIICHHs 3aJadd  Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIUPOBATh COOCTBEHHBbIE 3aJaull B 0Opa30BaTEIbHOM
ACSITENFHOCTH, B TOM YHCIIE TIPU U3YYCHUU (DU3HKH;

JaBaTh OLEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO 001acTh
KU3HENIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE HJIEH, MIPEJIaraTh OPUTHHAIBHBIE TIOAXOAbI U PEIICHHUS;

CTaBUTbH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/ICTh HABBIKAMH TOJyYeHUS WHGOPMAIUU (PU3NIECKOTO COACPIKAHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOWCK, aHaJH3,
CHUCTEMAaTH3alMI0 U WHTEPIpEeTalni0 MHPOPMAIMU pPa3IMYHBIX BHUJIOB U (hopm
NpeICTABIICHUS;

OLIEHWBATH JOCTOBEPHOCTh HH()OPMAIINY;

UCIIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHI B PELIEHUMH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3al[MOHHBIX
3ajady ¢ coOmofeHrueM TpeOOBaHUM HPrOHOMHMKH, TEXHUKH O€30MMacHOCTH,
THTHUEHBI, PECypcOCOEpEeKeHHs, TMPaBOBBIX H  OTHYECKHUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEpX aHUs B pa3iMuHbIX ¢opMaTax c
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayJUTOPUH, BHIOUPAsk ONTUMAIbHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTN3allnu.

KoMmyHuKkaTHBHBIE YHMBeEpPCcaJIbHbIE YueOHbIe 1elCTBUA:
OCYIIECTBIIATH OOIIEHUE HA YPOKaX (PU3HKHU U BO BHEYPOUHOU JCATCIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallMd W CMATYATh
KOH(DITUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJCTB;

ITIOHMMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJIbl COBMECTHBIX ACMCTBHH € y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN KaKJIOTO YiI€HAa KOJUIEKTHBA;

IIPUHAMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeensiaTth pojid ¢ Y4E€TOM MHEHMM Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAadyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHUBepcaibHbIe YUeOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIBHYIO ACSATEIbHOCTh B 00JIaCTH
(GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOPMYIUPOBATH
COOCTBEHHbIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MTPAKTHUYECKON paboThl ¢ yUETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEU U MPEAMOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JeaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAHMLIMH B 001acTH
(bu3MKH, MOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlMsiIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIQ/JIETh  HABbIKAMU  MO3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3yJbTaTOB H
OCHOBaHMUI;

MCIOJIb30BaTh MPUEMBI pe(IIeKCUM JJI1 OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHUKECHUIO;

OPUHUMATh MOTUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITeNIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

OpUHUMAaTh MOTHUBBI M AapryMEHTbl JAPYTMX NpPH aHajdu3e pe3yJbTaToB
JeSITeTbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTAaTOB OCBOCHHS MPOTrpamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOmiero oOpa3oBaHus y 0OOyYaromuxcs
COBEpIICHCTBYETCS HMOIIMOHAIIbHBIH UHTEIICKT, IpeInoararoIIni
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJECTh HANpaBIEHUS Pa3BUTHS COOCTBEHHOW IMOILIMOHAIBLHON cdephl,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHMS, BKIIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHME, CIIOCOOHOCTb AaJalTUPOBAaThCA K
AMOIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIUM, BKIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOHMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTH K
COUYYBCTBHIO M CONEPEKUBAHUIO;

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

HPEIMETHBIE PE3YJIBTATHI

K koniy oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh y 00YYAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpaX pojiab U MeCTO (PU3MKH B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHBl MUpa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIeH:
MaTepHalibHasi TOUKa, MHEepIUaIbHas cucTeMa oTcuéra, abCOoNMIOTHO TBEPAOE TEIIO,
WJICATbHBIN Ia3, MOJCIA CTPOCHUS Ta30B, KUIKOCTEN U TBEPABIX TEI, TOUECYHBIN
ANEKTPUYECKUH 3apsij NpU PELIeHUH (PU3NYECKUX 3a]1aY;

pacro3HaBaTh (pu3nUecKue sBJeHUs (MPOIECCh) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BELIECTBA U



JNEKTPOAMHAMUKHU:  PABHOMEPHOE M PABHOYCKOPEHHOE  IIPSAMOJIMHEHHOE
JIBUKEHUE, CBOOOJIHOE TMaJeHUE TeJ, ABUKEHUE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJielicTBUe Tel, Tuddy3us, OpOyHOBCKOE TBUKEHHUE, CTPOCHUE JKUIKOCTEH
U TBEPJIBIX TEJI, U3MEHEHNE 00BEMA Tell IPHU HarpeBaHUU (OXJIaKICHUH ), TEIIOBOE
paBHOBECHUE, UCIIAPECHUE, KOHICHCALMs, IUIABICHUE, KPUCTAILIM3ALUs, KUIICHHUE,
BJIQYKHOCTb BO3/yXa, MOBBILICHUE JABJICHUS T'a3a MPHU €r0 HAarpEBaHUU B 3aKPHITOM
COCyzle, CBSI3b MEXAY IIApaMEeTpaMU COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3anus Tell, B3aUMOJCHCTBHE 3apsI0B;

OINKCHIBAaTh MEXAaHWYECKOE JBUKEHHE, HCIOJNIb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpAWHATa, MyTh, IMEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
HMMITYJIbC T€JIa, KUHETUYECKAsT DHEPIUs, NOTECHUNAIBHAS JHEPTUS, MEXaHUYECKas
paboTa, MeXaHMYECKass MOIIHOCTh; NpPU OINHUCAHUU TPABUIBHO TPAKTOBAThH
(Gu3MYECKU CMBICT HCHOJB3YEMBIX BEJIWYMH, HUX OOO3HAYEHHs W E€AMHMUIIBI,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh H3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIC SIBJICHUS,
UCHONB3ysl (M3MYECKHWE BEJIUYMHBL: JaBIIEHUWE Ta3a, TeMIepaTrypa, CpeaHss
KMHETUYECKAs] SHEPTUsl XaOTHUYECKOTO IBUKECHHSI MOJIEKYJI, CPEIHEKBAIPATUYHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI JHEprus, pabora rasa,
KOA(PGUIIUEHT TOJIE3HOTO JIEHCTBUSI TEIJIOBOTO JIBUTaTels; IPU OINHUCAHUU
IOPAaBWIBHO TPAKTOBATh (U3WYECKUH CMBICI HCHONb3YyEMbIX BEIMYMH, HX
000O3HAaYeHUsT W EAWHMIIBI, HaXOAUTh (OPMYJIbl, CBA3BIBAIOLIUE JIAHHYIO
(U3HYECKYIO BEIUYUHY C IPYTUMH BEIMYMHAM;

ONMCBIBATh U3YYEHHBIE MIEKTPUYECKUE CBOKWCTBA BEILIECTBA U DJICKTPUYECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONIBb3Ysl (PU3NYECKUE BEITUUMHBI: JIEKTPUUECKUHN 3apsil,
ANEKTPUYECKOE MOJIE, HANPSHKEHHOCTD IOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,;
Py ONHCAHWM TPABWIBHO TPAKTOBAaTh (PU3WYECKUA CMBICT HCIHOJIb3yEMbIX
BEJIMYMH, X OOO3HAUCHHUA W EAMHMIIBI; YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIIUE
JaHHYIO (PU3HUYECKYIO BEIUUUHY C JPYTMMH BETUUMHAMU;

aHANIM3UPOBATh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIBb3Ys (PU3NYECKUE
3aKOHBI Y IIPUHIIMUIIBL: 3aKOH BceMUpHOro tiaroreHus, I, II u 111 3akonsl HeroToHa,
3aKOH COXPAHEHHs MEXaHMYECKOM DHEPruHU, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUHA CHJI, IPUHIMI PABHOINPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€TA, MOJIEKYJIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHMS BELIECTBA, Ta30BBIC
3aKOHBI, CBSA3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHUS MOJIEKYIH C
a0COJIFOTHON TeMmepaTypol, MEepBbI 3aKOH TEPMOJIUHAMUKH, 3aKOH COXPaHEHUS
JIIEKTPUYECKOro 3apsiaa, 3akoH KyislioHa, npu 3TOM pasnuyaTh CIOBECHYHO
(OpMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCNOBUsS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TNPUHLMUIBI JEHCTBUS  MAalllMH, MPUOOPOB U
TEXHUUYECKUX YCTPOMCTB; pa3ivuyaTh YCJIOBHUSA MX O€30MaCHOrO HCIOJIb30BaHUS B
MOBCEIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCIENOBAaHUIO (PU3MYECKHX SBICHUN U
IPOLECCOB C HCIOJIb30BAaHUEM MPSAMBIX M KOCBEHHBIX W3MEpPEHUll, MpPU 3TOM
dopMynupoBaTth mpoOieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCHEPHUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEMIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(bopMyIUPOBATH BHIBOIBI,

OCYIIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS! (PU3NUECKUX BEIUYUH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO M3MEPEHUS M HCIIOJIb30BATh H3BECTHHIC
METO/IbI OLIEHKH OTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCHpOBaTh pPE3yJIbTAThl IOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIWYUH B
BUJIE TaOIHIl ¥ TpadUKOB, AeTaTh BBIBOJBI MO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOmroiaTh mpaBmia 0€30MacHOTO TpyJa MPHU MPOBEACHUN HCCICAOBAHUHN B
pamMKax y4eOHOro 3KCIepUMEHTa, Y4eOHO-MCCIIEOBATENbCKOM U MPOEKTHOU
JESITENIHOCTH C MCIOJB30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
0o00opynoBaHUS;

pemiate pacy€THBIE 3aJauyd C SBHO 3aJaHHON (U3NYECKOM MOMAEIBIO,
UCIOJB3YS (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4uu
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIAEIATh (PU3MUECKHUE BEIMUYUHBI U (HOPMYIIBI,
HEOOXOaUMBIC ISl €€ pellleHus, MPOBOAUTh PACUETHl W OLIEHWBATH PEATBHOCTD
MOJy4YEHHOTO 3HaUeHUs (PU3NUYECKOM BETNINHBI;

peliaTh KaueCTBEHHbIE 3a/1a4l: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PACCYKIEHUH C ONOpOM Ha M3YyYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU HU
(dbuzuYecKue SBICHUS,

UCIIONB30BaTh  MPH  pEIIEHUH  y4eOHBIX  3aJady  COBPEMEHHBIC
MH(GOPMAILIMOHHBIE TEXHOJIOTUU JUISl TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIH
U MpEACTaBICHUS yUYeOHON U HAy4YHO-IOMYJISpHOW MH(OpPMALIUY, TIOTYyYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOIyIaeMyt0 HHPOPMAIIHIO;

PUBOIUTH MPUMEPHI BKJIaJa POCCUNCKUX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHWE NPOLECCOB OKPYXKAIOLIEro MHUpPA, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

MCIIONIb30BaTh TEOPETUYECKHE 3HaHUS MO (PU3MKE B TOBCETHEBHOW >KU3HU
U1 obecnieueHrsi 0e30MacHOCTH NMpU OOpaIIeHUH ¢ NIpUOOpaMH M TEXHUYECKUMHU
yCTpOMCTBaMHU, JUIsl COXPaHEHUs 3/I0POBbS U COOIOJCHHUS HOPM HKOJIOTHYECKOTO
IIOBEJICHUS B OKPYKAIOILEH Cpefie;



paboTaTh B TpyIIEe C BBIMOJHEHUEM PA3JIUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBATh pabOTy TPYyMIbl, PAIMOHAILHO pACHpeNesTh OOSI3aHHOCTH W
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIMSIX, aJ€KBATHO OIIEHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOU MPOOJIEMBI.

K konmy oOyuenuss B 11 kjacce mnpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUH:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3UKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKOU AEATEIIBHOCTU JIFOAEH, LEJIOCTHOCTh U €IMHCTBO
(bu3HUecKol KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYCHHBIX (UUYECKUX MOJCNCH:
TOYEUHBIN AJIEKTPUUECKUHN 3aps/l, Iyd CBETa, TOUCUHBIN UCTOUYHHUK CBETA, siACpHAas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO Sifpa TP pelieHuH (HU3NIECKUX
3azay;

pacrio3HaBaTh (pU3MYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATHh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOU (DM3HKU: DJICKTPUUYECKAS] TPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHUCTBUSl TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJEKTPOMArHUTHAsE WHAYKIUS, JACHCTBME MAarHUTHOTO TIOJIA Ha
MPOBOJAHUK C TOKOM M JBIKYIIUWCS 3apsiji, DJIEKTPOMArHUTHBIE KOJeOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTepdepeHius, audpaknus W TONsApU3alus CBETa, JUCIEPCUsS CBETa,
dboroanexkTpudeckuit 3pdext (porodrddekT), cBeTOBOE NaBIeHUE, BOZHUKHOBEHHE
JUHENYaToro CHeKTpa aToMa BOJOpPOJA, €CTECTBEHHas M HMCKYCCTBEHHas

PaaArOAKTUBHOCTD,
OIIMCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGKTpI/I‘-IeCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO MMpOBOAUMOCTD Pa3INYIHbIX CpGI[) n

ANEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), MCHOB3Yyd (PU3MUECKUE BEIUYUHBI:
DIEKTPUYECKUHN 3apsif, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYILAs CHia, paboTa TOKa,
WHIYKIHWST MarHATHOrO Tmonsi, cuia Awmmepa, cwia JlopeHua, WHAYKTUBHOCTH
KAaTYIIKH, DHEPrus JJIEKTPUYECKOTO M MArHUTHOIO IMOJEH, NMEPUOJ M YacToTa
KoJeOaHuii B KoyieOaTEeIbHOM KOHTYpEe, 3apsii M Cuja TOKa B IpoIecce
FApMOHMYECKUX DJIEKTPOMAarHUTHBIX KojeOaHuM, (OKYyCHOE pacCTOsSHUE U
ONTHYECKass CHUJla JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKHIM
CMBIC]T HCIOJIb3YEMBIX BEIWYMH, HMX OO0O3HAUEeHHs] W €AMHMIIbI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3UUECKYI0 BEIMYUHY C JIPYTHMH
BEJIMYMHAMU;

ONKUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUA H MPOLECCHI, HCIONb3Ys
(¢u3NYecKre BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI H



4acToTa CBETa, YHEPTHsl U UMITYJIbC (POTOHA, IEPUOJ MOTypacnaia, SHEPTUS CBSI3U
aTOMHBIX SJ€p, IpPU ONUCAaHUM MPABUIBHO TPAKTOBATh (PUINUYECKHI CMBICH
UCIIOJIb3yEMbIX BEJIHMYMH, MX OOO3HAYEHUs W EIWHHUIIbI, YKa3bIBaThb (POPMYIIbI,
CBSI3BIBAIOIIME JaHHYI0 (U3NYECKYI0 BEIUYMHY C JPYTHMH BeIMYMHAMH,
BBIUUCIIATH 3HaU€HUE (PU3NYECKON BETMUUHBI;

aHaJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBICHUS, UCIHOIb3Ysl (PU3NUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBLHOTO U MapaJIeIbHOTO
COCMHEHNS MPOBOAHUKOB, 3aKOH J[xoyns—JleHna, 3aKOH 3JIEKTPOMArHUTHOM
WHIYKUUH, 3aKOH MPSIMOJUHENHOTO PacpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IIPEJIOMJICHUSI CBETA, ypaBHEHUE OHHIITENHHA i porodddexra,
3aKOH COXPAHEHHS JHEPTuH, 3aKOH COXPAHECHHS] MMITYJIbCA, 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsAia, 3aKOH COXPAaHEHMs] MAacCOBOIO 4YHCia, MocTynatel bopa,
3aKOH paJMOAaKTUBHOIO pacnajia, pHu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCJIOBUS (TpaHMIbI, OO0JIACTH)
MPUMEHUMOCTH;

ONPENENIATh HAIIPaBJIEHUE BEKTOPA MHAYKIUU MarHUTHOTO IMOJISI IPOBOJHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTb U OIKCHIBaTh H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajoM,
TOHKOM JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCIENIOBAHUIO (PU3MYECKHX SBICHUN U
IIPOLIECCOB C HCIOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX H3MEPEHMI: NPHU 3TOM
dopMynupoBaTth IpoOieMy/3ajadyy M TUIOTE3y Y4YEOHOro HKCHEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYyJIOBaHUs, MPOBOJIUTH OMNBIT U
(bopMyIUPOBATH BHIBOIBI,

OCYIIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS! (PU3NUECKUX BEIUYUH, MTPU
TOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO M3MEPEHUS M HCIIOJIb30BATh H3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHMI: MPU HTOM KOHCTPYHUPOBAaTh YCTaHOBKY, (DUKCHpPOBAThH
pe3yJIbTaThl MOJTYYEHHON 3aBHCUMOCTH (U3WYECKUX BEJIMYUH B BHJIE TAOIUI U
rpauKoB, AeaTh BHIBOABI IO pe3yJbTaTaM UCCIIEI0BAHMS;

coOmrofiaTh mpaBmia 0€30MacHOTO TpyJa MPHU MPOBEACHUN HCCICAOBAHUN B
pamMKax y4eOHOro 3KCIEepUMEHTa, Y4eOHO-MCCIIEOBATENbCKOM UM MPOEKTHOU
JESITEILHOCTH C MCIOJB30BaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00OpaTOPHOTO
0o00opynoBaHUS;

pemiate pacy€THBIE 3aJauyd C SBHO 3aJaHHON (U3NYECKOM MOMAEIBIO,
UCHOJIB3YS (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a/1a4uu
BbIOMpaTh (PU3MUECKYIO MOJENb, BBIIAEIATh (PU3MUECKHUE BEIMUYUHBI U (HOPMYIIBI,



HEoOXOouMbIe JUIsl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJyYEHHOTO 3HaUeHUs (PU3NUYECKON BEINUNHBI;

pemaTh KaYECTBEHHBIE 33/1a4i: BBICTPAaUBATh JJOTUYECKH HEIPOTUBOPEUUBYIO
LIETIOYKY PACCYKICHHM C ONOpOM Ha H3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYecKHe SBICHNUS,

UCMOJb30BaTh ~ IpPU  PELIEHMM  Y4YyeOHbIX  3aJad  COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIsl IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIMH
U TIPEJCTaBJICHUsI y4eOHOU W HAYYHO-MOMYJISIPHON HH(OpMAIINH, MOTyYeHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMylo HH(POPMAILIHUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX OE€30MACHOrO HUCIOIb30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTUE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (pU3MKe B MOBCEIHEBHOM KHU3HU
i obecriedeHnst 0€30MacHOCTU NP OOpalleHuy ¢ TpuOopaMu U TEXHUYECKUMHU
yCTPOMCTBAMHU, JUIsl COXPAHEHUS 3JI0POBbS U COOIOJEHUSI HOPM IKOJIOTHMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH Cpee;

paboTaThb B TpyNNe C BBINOJIHEHUEM PA3IWYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBaTh pabOTy TIpyNIbl, pPalMOHAIBHO PpacHpelessiTh OO0sI3aHHOCTU U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYaLUsAX, aJ€KBAaTHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE PACCMAaTPUBAEMOM TPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3/1e/ioB U TeM uugpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyecku (upp )
NMpOrpamMmbl Bcero o0pa3oBaTebHbIE
padoThI e padoThbI
pecypcbl
Paznea 1. DU3UKA U METO/Jbl HAYUYHOI'O TIO3HAHUSA
1.1 ®u3uKa ¥ METOAbl HAYYHOI'O TTIO3HAHUS 2 bubmmorexa [TOK
' s Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Pa3znea 2. MEXAHUKA
bu6nuoreka [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bubmnorexa [IOK
2.2 Jlunanka / https://m.edsoo.ru/7f41bf72
bubmnoreka [HOK
2.3 3aKOHBI COXpaHEHUS] B MEXaHUKE 6 1 1 hits://m.edsoo. r/7f41 bET2
Hroro no pazgeny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 1 bubnmnorexa [JOK
' TEOPHUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3:2 OCHOBEI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41b£72
13 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bubnunoreka IIOK

da3oBbIe Mepexoabl

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




Hroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMUKA
bubmnorexa [IOK

4.1 DIIEKTPOCTATHIA 10 https://m.edso0.ru/7f41bf72
49 [TocTostHHBIN 2neKTpUYeCKnUl TOK. TOKHM B 12 bubnnorexa [JOK

' Pa3IMYHBIX CpeIax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpemst 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72




IHOYPOYHOE INIAHUPOBAHMUE

10 KJIACC
KonnuyecTBo yacos DJIEKTPOHHBIE
JlaTa

Ne uudposbie
Tema ypoka Kontposabubie | IlpakTuyeckue | H3Yy4Y€HH

n/n Bcero o0pa3oBaTe/ibHbIE

padoTsbI padoThI s
pecypchl
®u3uka — HayKa O PUPOJE.
1 Hayunsie MeT(})/ bl no:I:H:fHHﬂ 1 bubmmorexa [JOK
y & https://m.edsoo.ru/ff0c32e2

OKPY>KaIoIlIero MUpa
Ponb 1 mecTo husuku B

) (hopMUPOBaHUN COBPEMEHHOM ) bu6muoteka [IOK
Hay4HOU KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEILHOCTH JIIOIeH
MexaHnueckoe JBUKECHUE.

3 OTHOCUTENIBHOCTh MEXaHUUYECKOTO 1 bubmuoreka [JOK
nerkeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEepHOE npsAMOJIMHEITHOE 1 bu6muoteka [IOK
JBHUKCHHUEC https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE NPSIMOJIMHENHOE bubnmoreka [JOK

5 1
JBHMKCHHUC https://m.edsoo.ru/ff0c372e

6 CBoOoaHoe najeHue. Y CKOpeHue ) bubnmoreka [JOK
cBOOOIHOTO ITaECHUS https://m.edsoo.ru/ff0c39cc
KpuBonmHeliHOE ABUXKEHUE.

7 JBrm>keHue MaTeprualibHOM TOUKH IO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun otHOCUTENBHOCTH [ anmues. 1 bubnmoreka [JOK




WNuepuuanbHble CUCTEMBI OTCUETA.
[Tepsriit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuina. [lpunnun

9 CyNepIo3uIu cuil. BTopoii 3akoH bubmmorexa LIOK
yrep 1 ' p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHONW TOUKH
Tperuii 3akon HeroToHa 114 bu6mmorexa [IOK

10
MaTEpPUAIIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BCeMHUPHOTO TsroTeHus. Cua

11 TsKecTH. 1lepBast kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuotexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpeaust. KosdhdunueHt tpenus.

13 Cuna cgn OTHBnefH(i:I npu BIZE(GHI/II/I bubmmorexa [TOK

p P A https://m.edsoo.ru/ff0c3{76
TeJa B KUAKOCTH WU ra3e
[TocTynarenbHOe 1 BpamaTelbHOE

14 JBIDKEHHE a0COJIIOTHO TBEPJIOTO Tea. bubnuorexa [JOK
MowmenT cunsbl. Ilnedo cuibl. Y cnoBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPIOTO Tena
NMnynec MaTepraibHON TOYKH,

15 CHUCTEMBbI MaTePUATIbHBIX TOYCK. bubnmoreka [JOK
Nmnynbe cuibl. 3aKOH COXpaHEHHUS https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTUBHOE JIBIKEHHE
PaGoTta 1 MOIITHOCTE CHUIIBIL.

16 Kunernueckast sHeprust MaTepuaabHON bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUHU https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUHN

17 [loTenuunanbHast 3HEPTHUs. bu6mmoreka [IOK




[ToTenuuanbpHas SHEPTUs yIpyro
ne(OpMUPOBAHHON MPYKUHBI.
[ToTenuuanbHas SHEprUs Tena BOIU3U
MOBEPXHOCTU 3E€MJIH

https://m.edsoo.ru/ff0c461a

18

HOTGHHI/IaJ'II)HI)IG 1 HCIIOTCHIMAJIBHBIC
cuibl. CBsI3b pabOTHI
HCMMOTCHIINAJIBHBIX CUJI C UBSMCHCHHUEM
MEXaHUYECKOM YHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

but6mmoreka [{OK
https://m.edsoo.ru/ff0c478c

19

JlabopatopHas pabota «lVccinenoBanue
CBs3H1 pa60TBI CHUJIbI C UBMCHCHUEM
MEXaHUYECKOHW YHEPTHHU Tella Ha
MIPUMEPE PACTIKCHHS PE3HHOBOTO
KTyTay

20

KonTponbnas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXpAHEHUS B MEXAHUKE

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON Teopuu. bpoyHOBCKOE
nekenne. Anddysus

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

22

Xapakrtep JBUKEHUS U
B3aMMOJEHCTBHS YAaCTHIL] BEILECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U
TBEPBIX TEII

23

Macca monekyn. KonmndyectBo
BemiectBa. [loctositHHas ABoraapo

24

TennoBoe paBHOBecue. TemmnepaTtypa u




e€ m3mepenue. [llkana remmneparyp
Lenscus

Wneanpusiii raz 8 MKT. OcHOBHOE

Bbu6nuoreka [JOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoitoTHas TemIieparypa Kak Mmepa

2% CpelHel KHHETUYECKON IHEPTUn bubnmnoreka [JOK
JBUKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona

27 3akoH /lanpToHa. ['a30BBIC 3aKOHBI
JlaGopartopHas padorta «lccnenoBanue

28 3aBUCUMOCTH MEXAY MapaMeTpamu
COCTOSIHUSI pa3pEKEHHOIO raza»

29 N3onponeccel B UI€aIBHOM Ira3e U ux bubnuorexa [JOK
rpadgu4ecKoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BuyTpennsis sneprust
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObl €€ m3meHenus. KomndaecTro bubmuoreka [JOK
TEIJIOTHI ¥ paboTa. BHyTpeHHsst https://m.edsoo.ru/ff0c5952
SHEPTHsi OJHOATOMHOI'O UJI€AaJTbHOTO
rasa

31 Buasl Tennonepenaun brbamorexa HOK

A e https://m.edsoo.ru/ff0c5¢c36
VY nenpHast TEIUIOEMKOCTh BEIIECTRA.
32 KonuyecTtBo TemnoTs! mpu brbamorexa HOK
p . https://m.edsoo.ru/ff0c5¢36
Teruionepenade. AauadaTHbIN MpoLecc

13 [lepBrlii 3aKOH TEPMOAMHAMUKH U €TI0 bu6mmoreka [IOK
NPUMEHEHHUE K U30IIpolieccaM https://m.edsoo.ru/ff0cSefc

34 Heob6patumocts mpoiieccoB B bubnuorexa [JOK




npuponae. Bropoii 3akoH
TEPMOAMHAMUKHI

https://m.edsoo.ru/ff0c6230

[Tpunun nevicreus u KII/I TermoBoi

bubmuoreka [JOK

35
MallIVHbI https://m.edsoo.ru/ff0c600a

36 Hukn Kapno u ero KITI

37 DKosornyeckue npoodIemMbl
TEIJI09HEPTeTUKU

18 O6o0maromuii ypok «MoJieKyspHast bubnuotexa [{OK
¢uznka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
Kontponbhas pabota mo teme

39 «MomnekymnspHas ¢pusznka. OCHOBBI bubmmorexa TIOK

yIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI»

40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bub6muorexa [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS

41 BJIAKHOCTH BO3/1yxa. HachlleHHbIN bubmmorexa LIOK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Tsépnoe teno. Kpucramumueckue u

4 amop(HbIe Tena. AHU30TPOIHUS bu6muoteka [HOK
CBOMCTB KpucCTa/IOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctauibl. COBpeMEHHbIE MaTEPHAIIbI
[1naBneHue U KpucTaIU3aLusl.

43 VY nenbHas TEoTa IIaBICHUS bubmmorexa LIOK

A ' https://m.edsoo.ru/ff0c6708
Cyb6numarnus
bu6nuoreka [JOK
44 v 0
PaBHCHHC TCHIOBOTO Dastarca https://m.edsoo.ru/ff0c6820
45 OnexTpuszanus Tea. JNEKTPUIECKUI bu6mmorexa [IOK

3aps. I[Ba BH A SJICKTPUUYCCKUX

https://m.edsoo.ru/ff0c6bce




3apsA10B

[TpoBOHUKH, TUIAEKTPUKHU U

46 MOJYIIPOBOAHUKN. 3aKOH COXPAaHEHUS bubmorexa LOK
yip ' P https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsiaa
B3aumopeiictBue 3apsii0B. 3aKOH
47 Kynona. TouyeuHblil aneKTprUUeCcKuit bubmmorexa [IOK
4 ' P https://m.edsoo.ru/ff0c6ced
3apsn
Hanpsk€HHOCTB DIIEKTPUYECKOTO
43 nosist. [IpuHnmn cynepnosunuu bub6nuoreka [IOK
BJIEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIPSHKEHHOCTH
PaGota cui 31eKTpoCTaTHYecKoro
49 nons. [lorenunan. PazHocts bubmmorexa TIOK
’ B https://m.edso0.ru/ff0c600
MOTEHIMAJIOB
[IpoBOAHMKYN M AUDIIEKTPUKH B
50 3J1peKT OCTaTHYECKOM HZIjIe bubmmorexa TIOK
p ' https://m.edsoo0.ru/ff0c7018
JusnexTpuueckass IPOHULIAEMOCTD
but6mmoreka [JOK
51 OnekrpoémkocTs. KonaeHcaTo
p g p https://m.edso0.1u/ff0c7126
DIIEKTPOEMKOCTh TJIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubmmorexa TIOK
g pa- p p https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlabopaTopHas pabota "l3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIUIT NENCTBUSA U IPUMEHEHNE

KOHJICHCATOPOB, KOTTMPOBAIILHOTO
amrmapara, CTpyHHOTo IIpUHTEepa.
DIEKTPOCTATHYECKAs 3aIlUTA.




3azemiieHuE NIEKTPOIPUOOPOB

DNEeKTPUUYECKHUIA TOK, YCIOBHS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.

55 Cuna toka. Hanpsbkenue.
Comporusnenne. 3akon OMa 1yist
yJacTKa 1enu
[TocnenoBarensHOE, MapaiebHOE,
CMEIIaHHOE COEIMHEHNE
56 npoBoaHUKOB. JIaGoparopHas pabota 0.5 bubmmorexa [IOK
POBOZ ' PATOpHAA p ' https://m.edsoo.ru/ff0c740
«/3ydyeHne CMEIIaHHOTO COSIUMHEHUS
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO bubnnorexa [JOK
Toka. 3akoH J[>oyins-Jlenna https://m.edsoo.ru/ff0c7838
3akoH OMa 715 TOJTHOM (3aMKHYTOM)
aneKTpudeckoit nenu. Koporkoe
bubnuoreka [JOK
58 3aMblkaHue. JJaboparopHas padorta 0.5
https://m.edsoo.ru/ff0c7ae0
«M3mepenne D/1C nctounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS»
PesepBubiii ypok. KonTponbHas
59 a60'P;a 1o TZlI\)/[e "3nelczpo nHaMuKa" / bubmorexa [TOK
p . pos https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
O6o0maromuii ypok
60 «DneKTpo HHaLZEKa» / Beepoccutickast bubmorexa [TOK
pos p https://m.edsoo.ru/ff0c88be
MpoBepoyHas padbora
DneKTpOHHAs! TPOBOIUMOCTH TBEPIIBIX
61 METaJIOB. 3aBUCUMOCTh

COIPOTHBIICHUS] METAJUIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb




DJIEKTPUYECKUI TOK B BaKyyMe.

62 .
CBoiicTBa AJIEKTPOHHBIX ITyYKOB
[TonynpoBoaHUKH, UX COOCTBEHHAs U

63 IIpUMecHas MpoBoAUMOCTb. CBOCTBa bubnmnoreka [JOK
p—n-nepexoaa. [loaynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
pUOOpPHI
DNeKTpUYECKU TOK B pacTBOpPax U

64 pacmiaBax 3J€KTPOJIUTOB. bu6mmorexa [IOK
DNEeKTPOIUTUYECKAs TUCCOLIUAIINS. https://m.edsoo.ru/ff0c82ba
DnexTponus
DNEeKTPUYECKUM TOK B rasax.

65 CamocCTOsTeIbHBIN U bubmuoreka [JOK
HECaMOCTOSTENBbHBIN pa3psax. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuueckrue npuOopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE bub6nuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoOCTH
Konrponsnas pabora no teme

67 «Qnekrpocraruka. [TocrosHHbIN bubmunoreka LIOK
JJEKTpUYECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpelax»

68 PezepHblil ypok. O0o0maronmii ypok bubmuotexa [{IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

69 PesepBubIil ypok. O600maronmii ypok bubnuotexa [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

70 PesepBHblit ypok. O600mmaomuil ypok bu6mmorexa [IOK

o TemaM 10 kiracca

https://m.edsoo.ru/ff0c8f6¢




71 PesepBHbIit ypok. O600manomui ypok | bubmmoreka [JOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6¢c
7 PesepBubIil ypok. O600maronmii ypok ) bubnmoreka [JOK
o temam 10 kitacca https://m.edsoo.ru/ff0c8f6¢c
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

10 KJTACC

Kon
MpPOBEPSIEMOT0
pe3yiabTarta

IIpoBepsiemble NpeaMeTHBIE Pe3yJILTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTeIbHOI MPOrpaMMBbI CpPeIHEro 001ero 0opa3oBaHus

10.1

JleMOHCTpUpOBaTh Ha IpUMEpax pojib U MeCTo (U3MKH B
(OopMHpPOBAaHUU COBPEMEHHON HAyyHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOW TEXHHUKHM M TEXHOJIOTHH, B IPAKTUYECKON NEATEIbHOCTU

Jmonen

10.2

Y4HUTBIBATh TPAHUIIBI IPUMEHEHUS U3YUYCHHBIX (U3NYECKUX MOJIENICH:
MarepuaibHas TOYKa, WHEPIHAIbHAS CHCTeMa OTCYETa, aOCOJIOTHO
TBEPAOE TEJO, UICAIBHBIN ra3; MOAEIH CTPOCHHUS ra30B, )KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIA DSJIEKTPUUECKUM 3apsii — MpU PEUICHUH

¢busnveckux 3amaq

10.3

Pacno3naBath (uznyeckue sBIeHUs (MPOLECcChl) U OOBIACHIATh MX Ha
OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJISIPHO-KHHETHYECKON TEOpHUH
CTPOCHHS  BeleCTBA U  DIEKTPOAUHAMUKHU: DPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE IBUXKEHHE, CBOOOIHOE MajJeHHE
T€Jl, JBW)KCHUE II0 OKPYKHOCTH, MHEPLUSA, B3aUMOJCUCTBHE TEI;
nuddys3us, OpOYHOBCKOE [BH)KEHHE, CTPOCHHE JKUAKOCTEH U
TBEPABIX  TeJ, M3MEHeHHe oO0bEéMa Tel MpU  HarpeBaHUU
(oxJlax/IeHnu), TEIMJIOBOE paBHOBECHE, HCIApEHHE, KOHACHCcalus,
[IJIaBJICHUE, KPUCTA/UIM3allMs, KUIIEHWE, BJIAXXHOCTb BO3JyXa,
MOBBILICHUE JABJICHUA ra3a PU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBA3b MEXKAY IlapaMeTpaMM COCTOSHHMS Tra3a B H30IPOLECCax;

QJICKTpU3alus TCII, B3aUMOJICHICTBHE 3apsaa0B

10.4

OnuchiBaTh MEXaHMYECKOE JIBWKCHHME, UCIONb3Yys (U3NYecKue
BEJIMYMHBI: KOOPAMHATA, IIyTh, NEPEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJbC Tella, KUHETUYeCKas DHEprusd,
NOTEHIMaJbHAs JSHEepPrus, MeXaHuueckas paboTa, MeXaHW4eckKas
MOIIHOCTb; IIPY ONMUCAHUM MPABUIBLHO TPAKTOBATh (PU3UUYECKUN CMBICI
UCTOJb3YEMbIX BEJIWYMH, WX OOO3HAYEHUS M EIUHMIbI, HAaXOIUTh
(dbopMyIibl, CBSI3bIBAIOIINE JAHHYIO (PU3UUECKYIO BEIMYHMHY C JIPYTUMU

BCINMYMHaAMH

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TEJI M TEIUIOBLIC




SABJICHUS, MCHONB3yd (U3MUECKHe BeIWYUHBI: JaBJCHHE Tasa,
TeMrepaTrypa, CpeIHssl KHHETHYecKass »dSHEpPrus XaoTUYeCKOTO
NBIKEHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSA OSHEprus, padorta rasa,
KOO (PHUIMEHT TONE3HOro NEWCTBHSI TEIUIOBOTO JIBUTATENs; MPHU
ONMUCAaHUH MIPaBUIIBHO TPaKTOBaTh buznueckuit CMBICT
WCIIOJB3YEMbIX BEJIUYMH, WX OOO3HAYCHUS W €IUHUILIBI, HAXOJHUTh
(dbopMyIIbl, CBSI3bIBAIOININE JAHHYIO (PU3NYECKYIO BEIMYUHY C APYTHUMH

BCIIMYUHaAM

10.6

OnuceIBaTh HU3YUCHHBIC JBJICKTPUYCCKUC CBOMCTBa B€IIECTBA U
JNEKTPUYECKUE  sBIIeHUs  (IIPOILIECChl), HCMOIb3ys  (DU3UUecKue
BEJIMYMHBL:  JJIEKTPUYECKHH  3apsAn,  DJIEKTPUYECKoe  IoJIe,
HANpsHKEHHOCTh  TOJIs, MOTEHIMAJ, PAa3HOCTh IOTCHIUAIOB; IPH
OIMMMCAaHWH TIPABUJIIBHO TPAKTOBATH (1)H3H‘I€CKHI>1 CMBICJI UCIIOJIB3YyEMBIX
BEeITMYMH, WX OO0O3HAUEHUS U EOUHUIIBI, YKa3blBaTh (POPMYJIBL,
CBS3BIBAIOIIME  JAHHYI0 (U3UYECKYH0 BEIUYMHY C JIPYTHMH

BCINMYHNHaAMH

10.7

aHAIM3UPOBaTh (PU3MYECKUE TIPOLECCHl W SIBICHHS, HCIOJIB3YS
¢du3nveckre 3aKOHBI M IPUHIIMIIBL: 3aKOH BCEMUpPHOTO TsroteHus, I, 11
u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHHs] MEXaHUYECKOW SHEPTHUH,
3aKOH COXPaHEHHUsI UMITYJIbCa, IPUHIMI CYNEPHO3ULIMU CUJI, TPUHIHUIT
paBHONpPABUA HWHEPLUMAIBHBIX CHUCTEM  OTCUETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, T'a30BbIE 3aKOHBI, CBS3b
CpeaHEd KUHETUYECKOM HHEPruM TEIJIOBOTO JBHXKEHUS MOJIEKYJ C
abCONIOTHON TemIepaTypo, MepBHI 3aKOH TEPMOIMHAMHKH; 3aKOH
COXpAaHEHUsSI JIJIEKTPUYECKOro 3apsna, 3akoH KylioHa; mpu 3ToM
pa3iuyaTth CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTH4ecKOoe

BBIPOXECHHE M YCIOBUS (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHAT, OCHOBHBIC MPHUHIUIIBI JCUCTBUS MAIIWH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuaTh yCIOBUS UX 0€30MacHOro

HCIIOJIBb30BaHUS B HOBCGI[HGBHOI\/’I KHU3HU

10.9

BrimmonssaTe SKCHCPUMCHTBI 1O UCCIICIOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJIEHUU U
MPOIIECCOB C UCTOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUIT; IpH
3ToM (opmyHpoBaTh TpoOJieMy (3a7ady) W THUIOTE3y Yy4eOHOTO
DKCIIEPHMEHTa,  coOupaTh  yCTaHOBKY W3  MPEIJIOKEHHOTO

00opy10BaHusl, MPOBOJIUTH OMBIT U (YOPMYIUPOBATH BHIBOJIBI

10.10

OCYH.[GCTBHHTB OpsAMBIC W KOCBCHHBIC H3MCPCHUMA (I)I/IBI/I‘{CCKI/IX

BCJIMYMH, IIpU 3TOM BBI6I/IpaTB OIITHMAJIBHBIN CIOCcO0 U3MCPCHHUA U




HUCII0JB30BaTh U3BCCTHBIC MCTO/AbI OLICHKHA HOFpGHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEJIMYMHAMU C
UCIIONIb30BAaHUEM TMPSMBIX HM3MEPEHUN; TPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (UKCHUPOBATh pe3yJibTaThl IOJTYYEHHOW 3aBUCHUMOCTH
(U3MYECKUX BETUYMH B BUJE TaOIUI] U TPadUKOB, 1e1aTh BHIBOJIBI I10

pe3yjibTaTaM HCCIICIOBAHUS

10.12

CobmogaT mnpaBuia  0e30macHOro  Tpyda TNpU  [POBEIECHUU
UCCIIEIOBAaHN B  paMKax y4eOHOro HKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATEIIbCKOW U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOUCTB M 1aO0paTOPHOTO 000PYAOBAHHUS

10.13

Pemrate pacuérHple 3aauM C SIBHO 3aJaHHOW (DU3UYECKON MOJIEIbIO,
HCIIOJIb3YyA (1)I/I3I/I‘~IGCKI/I€ 3aKOHbI W TNPHUHOUIIBI; Ha OCHOBC aHalIMu3a
yCIIOBUSL  3a/a4ydl  BbIOMpaTh (DU3HUECKYI0 MOJENb, BBIICIATH
¢bu3uUecKkue BeNMYMHBI B (HOPMYJIbI, HEOOXOAUMBIC I €€ perieHus,
MMpOBOAUTH paC‘-IéTBI U OICHHUBATH PCAJIbHOCTD IMOJIYYCHHOI'O 3HAUCHU A

(bu3nYECKON BEIUYMHBI

10.14

Pemrats Ka4€CTBCHHBIC 3aJa4du: BBICTpanBaTh JJOTHYCCKH
HCIMIPOTHBOPCUYNBYIO LCIIOYKY paccyn(neHI/Iﬁ C OHOpOfI Ha M3YUYCHHBIC

3aKOHbI, 3aKOHOMCPHOCTH U q)HSquCKI/Ie SIBJICHUA

10.15

Hcnonp30BaTh TpU  peHIeHWH y4eOHBIX 3a7ad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOTHUM JUIsl IOMCKA, CTPYKTYpHUPOBaHUS,
UHTEpIpEeTallud U TPEACTABICHUS Y4yeOHOH M Hay4HO-NOMYJISpHON
MHpOPMALIUK, TOIYYEHHOW W3 pa3IMYHBIX HMCTOYHHKOB; KPUTHYECKU

aHAJIM3UPOBATh MOJIy4aeMyI0 HH(POPMALIUIO

10.16

[TpuBOANTE TpUMEPHI BKJIAZa POCCHUICKUX W 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOLECCOB OKPYKAIOLIETO

MHpa, B pa3BUTHEC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonb30BaTh TEOpETUYECKHUE 3HAHUS TO (DU3MKEe B MOBCEIHEBHOU
YKU3HH JJTs1 o0ecriedeHus1 0€30MacHOCTH MPpU OOpaIieHnu ¢ mpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JMJIsi COXPAHEHUS 3/10pOBbi U

CO6J'II-OI[€HI/IH HOPM 3KOJIOTHYCCKOI'0o IOBCACHUA B Opr>K8.IOH.[€ﬁ cpeac

10.18

PaGoTath B rpynne c BBIMOJIHEHUEM PA3IHYHBIX COLMATIBHBIX POJIEH,
IUIAHUPOBAaTh ~ pabOTy  TPYIIbI, pAlUOHAIBHO  paclpeacisiTh
00513aHHOCTM M IUIAaHUPOBATh JAESITEIbHOCTh B HECTAHIAPTHBIX
CUTyalUsAX, AJEKBATHO OLICHUBATH BKJAJ Ka)XXJOr0 U3 YYaCTHUKOB

TPYIIBI B pEHICHUE paccMaTpUBaeMON MPOOIEMBI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTACC

Kon
pasnaeJ
a

Konx nposepsiemoro
3JIeMEHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [TIO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl TO3HAHUS OKpY>Karouiero mupa. Poib
DKCIIEpUMEHTa W TEOpUM B  IIpolecce

MO3HAHUS MPUPOBL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (GU3NYECKUX SIBICHUH U
npoueccoB. Hayuneie runoressl. usznueckue
3aKOHBI U TEOpUU. ['paHUIBl MPUMEHHMOCTH
busnueckux 3aKOHOB. ITpuHuun
coorBercTBUs. Pombp m Mecro Qu3mkH B
dbopMUpPOBaHUK  COBPEMEHHOH  Hay4yHOU
KapTHUHBI MHpa, B IIPaKTUYECKOU

NEITEILHOCTH JIIOIEN

MEXAHHWKA

2.1

##HParHKMMHEMATHUKA

2.1.1

MexaHuueckoe JBHXKEHUE. OTHOCHUTENBLHOCTD
MECXAaHHUYCCKOIro JBUXKCHUA. Cucrema orcuéra.

Tpaektopust

[Tepemernienne, CKOpPOCTh (CpedHssi CKOPOCTH,
MTHOBEHHAasi ~ CKOPOCTb) U YCKOpEHHUE
MaTepuaibHOM TOYKH, MX MPOEKIHUH Ha OCHU
CHCTEMBI KOOPJUHAT. Cnoxenue

MIEPEMEIICHUMN U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
IIPSIMOJIMHEWHOE JIBWKECHUE. I'padpuku
3aBUCUMOCTH KOOPJIHMHAT, CKOPOCTH,

YCKOpEHUS, nyTH u nepeMeneHus




MaTepHaﬂbHOﬁ TOYKH OT BpCMCHHU

2.1.4

CBoOogHOE MmajieHne. Y CKOpeHHe CBOOOTHOTO

HajacHUs

2.1.5

KpuBonuneiitnoe nBmxkenue. PaBHOmepHOe
JBWKEHWE  MarTepualbHOM  TOYKM  TIO
OKpPYXHOCTH. YTJIOBasi CKOPOCTh, JIMHEHHas
CKOpOCTb. [Tepuon u 4acToTa.

[{eHTpOCTpEMUTENBHOE YCKOPEHHE

Texuuueckue YCTPOMCTBA: CIIUJIOMETD,
JBWKECHHE CHApsAOB, LEMHbIE U PEMEHHBIE

nepeaayun

IIpaxTuueckue paboThI. N3mepenue
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOIICHUS] MEXKy IyTSIMH, IIPOUIEHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHBIE  PABHBIC
IIPOMEKYTKH BPEMEHHU IIPU PaBHOYCKOPEHHOM
JBW)KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOMU
Hy10. M3ydyeHne NBUKEHHUS IIapuKa B BA3KOU
KUOKOCTU.  M3ydyeHwe  JOBWXKEHUS  Tela,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

#i#HPartH## IMMTHAMUKA

2.2.1

[TpuHImn OTHOCHTEIILHOCTH INanmunes.
IlepBriii 3akoH HeroToHa. HMHepuumanbHbie

CHUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHunun cynepno3unuu

CHII

223

Bropoii 3akoH HproToHa st mMarepuasbHOU
TOYKM B HWHEPLUUAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akoH Helorona s

MaTCpHUAJIbHBIX TOYCK

224

3aK0H BCEMHUPHOTO TArOTeHUs. CHiia TSXKECTH.

ITepBast kocmuyeckas ckopocTb. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cwia TpeHUs




CKOJILKCHUSI WM CWJIAa TPEHHUS  TIOKOS.
Koadduruent tpenus. Cuna COmpOTHBIICHUS

IIpu ABHXKCHUM TEJIA B X KUAKOCTHU HUJIU ra3c

2.2.7

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHHUEC

abCoIOTHO TBEPOTO Tena

2.2.8

MOMEHT CHJIBI OTHOCHTENILHO OCH BpPAIllCHHUS.
[lmeyo cuiibl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

229

TexHuueckue  yCTpPOMCTBA:  MOJIUIMIIHUKH,

JABVKCHUC NCKYCCTBCHHBLIX CITYTHHUKOB

2.2.10

[IpakTuueckue paboThl. M3yueHue ABUKEHUS
Opycka 1O HAaKJIOHHOM IUIOCKOCTH TIOA
JIEMCTBHEM HECKOJIbKMX cwWil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HHMKAIOIIHMX
B J1eOpMHUPYEMOl TPYKUHE U PE3NHOBOM
oOpasme, OT BeIWYUHBI UX JAeGopMaluu.
HccenenoBanue yciioBuii paBHOBECHS TBEPAOIO

TCJIa, UMCIOIIECTO OCh BpalllCHUA

23

#iHPari###3AKOHDBI COXPAHEHUM B MEXAHUKE

Nmnynbc mMaTepuanbHOW TOYKH, CHUCTEMBI

2.3.1 MaTepUaIbHBIX TOYeK. Mmmynsc cuibl u
U3MEHEHUE UMITyJIbca Teja
235 3akoH coxpaHeHuss wumnyiasca B HCO.
o PeaktuBHOE NBMXKEHNE
233 Pabora cuibl
234 Mo1HOCTb CHIIBI
535 Kunernueckas 3Heprusi MaTepUaIbHON TOYKHU.
o Teopema 0 KHHETUYECKOUN YHEPTUH
[TorenumanbHas sHeprusa. IloreHnuanbHas
236 SHEPrus yhapyro nepopMHUpPOBaHHON
o npyxuHbl. [loTeHuumanbHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMITU
2.3.7 IToreHnManbHbIE M HEMOTEHLUAJIBHBIE CHJIBL.

CBsi3b  pabOThl HEMOTCHIIMAIBHBIX CHJI  C




HN3MCHCHUCM MEXaHH4YeCKOM OHCPIUH
CHUCTCMBI TCII. 3akoH COXPAaHCHUA

MEXaHHYECKOM SHEPrUun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHUS
3.9 TexHU4Yeckue ycTpOWCTBA: NIBHIKEHUE DAKET,
o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[TpakTueckue pabGoTsl. M3yueHue cBs3u
5310 CKOpPOCTEM TeJlI TMpU HEYNPYyroM YyJape.

HccnenoBanue cBsi3u  pabOThl  CHIIBI  C

M3MCEHEHHEM MEXaHHYCCKOU OHECPIUu TCjia

MOJIEKVYJISIPHASA ®U3MKA U TEPMOJINHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOMN TEOPUHU. bpoyHoBckoe
newkenue. nddysus. Xapakrep IBUKEHUS U

B3aUMOACHCTBHUS YaCTHIl BEIIESCTBA

Mopgenu CTpoeHMs Ta30B, KUIAKOCTEU U
TBEPABIX TeI W OOBSCHEHHWE CBOMCTB

BEIIeCTBA HA OCHOBE ATUX MOJIeIeH

3.1.3

Macca MOJICKYIJI. KonuuectBo BCIICCTBA.

[TocrosiHHass ABoraapo

TenmoBoe paBHOBecue. Temmeparypa u €€

u3mepenue. [lkana remneparyp Llenscus

Mopnens  upeanpHOoro  rasa.  OcCHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KHHETUYECKON

TCOPUHU NACAIIBHOI'O I'a3a

3.1.6

AOGcomoTHas TeMIepaTypa Kak Mepa cpenHeit
KUHETUYECKOW SHEPruu TEIUIOBOTO JBM)KEHUS

yactuil raza. [lIkana temneparyp KenbBuna

3.1.7

VYpaBuenue Kianeiipona — Menzeneesa.

3akoH JlanmbToHa

3.1.8

I"azoBbIe 3aKk0HBI. M30mpoLECChl B UAEaTBHOM
ra3e ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TepMa, U30X0pa, n306apa




Texuuyeckue yCTpoOiicTBA: TEPMOMETD,

OapomeTp

3.1.10

[TpakTueckue pabotel. M3mepeHue Macchl
BO3/JyXa B KJIaCCHOW KomHaTe. MccnenoBanue
3aBUCUMOCTH MEXYy NapaMeTpaMH COCTOSIHUSA

pa3peKeHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMMKNU

3.2.1

TepMmoguHamuyeckass cucteMa. BHyTpeHHsA
SHEPIHUid TepMOHHHaMH‘IeCKOﬁ CUCTEMbI U

CIIOCOOBI €€ U3MEHEHUS

322

KonuuectBo TemnoTsl u pabota. BHyTpeHHss

9HEPTHUd OAHOATOMHOI'O HACAJILHOTI'O Ir'a3a

323

Bunel Temmonepenauu:  TENMIONPOBOJHOCT,
KOHBEKIMS, U3JlydyeHue. TermmoéMKOoCTh Tena.
YienpHass TEMIOEMKOCTh BellecTBa. Pacuér

KOJIMYECTBA TCIIOTHI IIPH TCILIONCPEaAAdC

324

IlepBbIit 3aK0H TepMOAMHAMUKH. [[pumenenue
IIEPBOTO 3aKOHa TEPMOAVNHAMUKHU K
u3omnpoueccaM. I'paduueckast MHTEpIIpETAIHS

paboTHI Ta3a

3.2.5

TenmoBbie MmamuHbl. [IpUHIUMOBI  OEHCTBUSA
TEIUIOBBIX MammH. [IpeoOpazoBaHus SHEPrUH
B TemwIoBbIX MmammHax. Koaddunument
nosiesHoro  nerictBusa  (manmee —  KII)

tertoBor MamuHel. [{uki Kapro u ero KII/]

3.2.6

Bropoii 3aKOH TEPMOJAVHAMUKH.
HeoOpatumMocTh mpoieccoB B MPUPOJE.
TertoBsie JIBUTATENN. DKOJIOTHYECKUE

HpO6H€MBI TCIIOOHCPICTUKHU

3.2.7

Texnuueckue yCTpOMCTBA: JIBUraTeslb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWJIbHHUK, KOHAUIIMOHED

3.2.8

[IpakTrueckue padboTel. U3mMepenne yaenbHOn

TEIUIOEMKOCTH

3.3

###Par#H##AI'PETATHBIE COCTOAHUWA BEILIECBA. ®A30BbIE




ITEPEXO/bI

3.3.1

[TapoobpazoBanue u KoHIeHcamus. Vcnapenue
" KHUIICHHUE. VY nenpHas TemnjoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TeMITEPaTypPhl

KUIICHUA OT JaBJICHUA

332

AOcComIoTHAE W OTHOCHUTENLHAS BIIAXKHOCTD

BO3ayxa. Hachellennslil map

333

Tépnoe TEJO. Kpucrannnueckue u
amopdHble Terna. AHH3OTPONHUS  CBOWCTB
KPHUCTAJIOB. >KI/I}1KI/I€ KpHUCTAJJIbI.

COBpeMCHHHe MaTcpUuaJIbl

334

I[InaBnenue wu KpUCTaJllIn3alus. Y aenbHas

TeruioTa miuasiaeHus. Cyonumanus

3.3.5

YpaBHEeHHE TEIJIOBOTO OaslaHca

3.3.6

TexHuyeckue yCTpOWCTBA: THUTPOMETP H
NICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUU
MOJIy4YCHHA COBPEMCHHBIX MAaTCPUAIOB, B TOM

YHUCJIC HAHOMATCpUaJIOB, U HAHOTCXHOJIOT'UH

3.3.7

IIpakTnueckue paboThL. N3mepenne

BJIAJKHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

##HPar#H#H# I JIEKTPOCTATUKA

4.1.1

OnekTpu3anus Ten. JNEeKTpUYecKuil 3apsaa. Jsa

BUA SJICKTPUYCCKHUX 3aps10B

4.1.2

[IpoBOaHUKH, IUABJIEKTPUKU "

IIOJIYITPOBOTHUKH

4.13

3aKOH COXpaHEHHsI JIEKTPUUECKOro 3apsiia

4.1.4

B3aumoneiictBue 3apsaoB. 3akoH Kynona

4.1.5

DIIEKTPUYECKOE oJe. Hanpspok€anocTh
3JIEKTPUYECKOTO OJIA. [TpuHIMT
CYIIEPIIO3ULINH. JInaun HANPSHKEHHOCTH

SJICKTPUYICCKOTO IMOJIA

4.1.6

PabGora cun  3MEKTPOCTATUYECKOTO  MOJIS.

[Torenman. Pa3zHocts moTeHIINATIOB




HpOBOI[HI/IKI/I U JUBJICKTPUKKU B IIOCTOAHHOM

4.1.7 NIEKTpUYECKOM  moje.  JludnexTpuueckas
IIPOHULIAEMOCTh
DIEKTPOEMKOCTb. Konnencarop.
4.1.8 ONEeKTPOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHcaTopa
TexHuyeckue  yCTpOWCTBA:  BJIEKTPOCKOIL,
419 AIIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3alluTa,
o 3a3eMJICHHE DJIEKTPONPUOOPOB, KOHIEHCATOP,
KCEpPOKC, CTPYWHBIN IPUHTEP
4110 IIpakTnueckue paboThL. N3mepenne

NMEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHHPart#H#TIIOCTOSIHHBIN DJIEKTPUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

Ycnosus CYHICCTBOBAHUA IIOCTOAHHOTI'O

4.2.1 anekTpuueckoro Toka. Mcrounuku Toka. Cuina
ToKa. [IoCTOSIHHBIN TOK
422 Hanpsixenue. 3akon Oma 115 ydyacTka 1enu
423 DNEKTPUUECKOE COMPOTUBJICHHUE. Y IeTbHOE
o COTNPOTHUBIICHUE BEIIECTBA
454 [TocnenoBarenbHOE, napajuieJabHOe,
o CMEIIaHHOE COSAMHEHNE MTPOBOAHUKOB
Pabora snexkrpuueckoro Toka. 3akoH oy
4.2.5
— Jlenna
4.2.6 MoOIHOCTb 3IEKTPUYECKOTO TOKA
anekTpoaBmwkymas cuna (manee — DJC) um
427 BHYTpPEHHEE COMPOTUBICHHE MCTOYHHUKA TOKA.
o 3akoH Oma 18 TONHOM  (3aMKHYTOIN)
anexkTpudeckoit nenu. KopoTkoe 3amblkaHue
DneKTpoHHAas POBOJAUMOCTD TBEPABIX
428 METa/VIOB.  3aBHCHUMOCTb  CONPOTHUBJICHUS
o METaJIJIOB oT TEMIEepPaTypHl.
CBepXIpoBOIUMOCTh
4.2.9 OnekTpuueckuid TOK B Bakyyme. CBolicTBa




QJICKTPOHHBLIX ITYYKOB

4.2.10

[TonynpoBosHuku. CoOCTBEHHAs U IPUMECHAs
IIPOBOAMMOCTh MOJYIpPOBOAHUKOB. CBoiicTBa

p-n nepexona. [ToxynpoBogHUKOBBIE IPUOOPHI

4.2.11

:‘)J'ICKTpI/ILIeCKI/Iﬁ TOK B QJICKTPOJIUTAX.
SHGKTPOJII/ITI/I‘IGCKaSI JUCCoanus.

DIIEKTPOJIN3

4.2.12

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOSTEIBHBIA M HECAMOCTOATEIbHBIHN
pazpsaa. PaznuuHble TUNBI CaMOCTOSITETLHOTO

paspsaa. Mounnus. [1nasma

4.2.13

TexHudyeckue  yCTpOMCTBa: amIepMerp,
BOJITMETP, pEOCTaT, MCTOYHUKH  TOKa,
3JIEKTpOHArpeBaTebHbIe pUOOpHI,
AIIEKTPOOCBETUTEIIBHBIC TPUOOPHI, TEPMOMETP
COIIPOTHBIICHMUS, BaKyyMHBIH JMOJ,
TEPMUCTOPBI u (oTope3ucTopsI,

HOJ'IyrIpOBOI[HHKOBBIfI A0, raJlbBaHHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenue
CMEIIAHHOTO COEJUHEHUSI PE3UCTOPOB.

WU3smepenne OJIC HUCTOYHMKA TOKAa U €ro
BHYTPEHHEro comnpoTuBieHus. HaOmoneHue

9JICKTPOJIM3a







