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IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 ypoBHS Ha YPOBHE CpPEIHEro 0OIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN U TpeOOBaHUI K pe3yJibTaTaM
OCBOEHHSI OCHOBHOI 00pa3oBaTelIbHOM NporpaMmsl, npenacraBieHHbIX B PI'OC
COO, a Taxke c yuérom deaepanbHOil paboueld MporpaMmbl BOCIUTAHUS U
KOHLENIMK TpenojaBaHus yyeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3anusax Poccniickon denepanum, peannu3yoInx OCHOBHBIE
o0Opa3oBaTeIbHbIE TPOIPAMMBI.

Conepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHUHbl Mupa oOyvaromuxcs 10-11 kmaccoB mnpu
oOy4yeHHH UX (PU3MKEe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IESATEILHOCTHOIO
noaxona. Ilporpamma no ¢usuke coorBercTByeT TpeboBanusiM PI'OC COO
IJJAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM M METANpPEAMETHBIM pPE3ybTaTaM
OoOy4eHHMsI, a TaKKE€ YUYUTHIBAET HEOOXOJUMOCTh peaTM3alUU MEXKIPEIMETHBIX
CBA3€ll (PU3MKM C €eCTEeCTBEHHO-HAYyYHbIMM Y4YeOHbIMU NpeaMeramu. B Hel
OTIPEJIENISIIOTCS OCHOBHBIC 1[ENM M3y4eHUs (PU3MKH HA YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus, MIAHUPYEMbIE€ PE3yJbTaThl OCBOCHUS Kypca (DU3UKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, TpeIMETHbIE (Ha 62a30BOM YpOBHE).

[Iporpamma no gusuke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOCHHSI Kypca (PU3MKHU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIbTATHI 110 TOAaM 00yUEeHHUS,;

e cojepxanue yueOHoro npeamMera «duzuka» mo rogam 00yueHusl.

®du3nka Kak Hayka O HamOoJjiee OOMMX 3aKOHAX MPUPOJBI, BBICTyHas B
KayecTBE y4eOHOro MpeaMeTa B ILIKOJIEe, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHu# 00 okpyxarorieM mupe. LIIKoabHbIN Kypc PU3UKN — CUCTEMOOOpa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOJIbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE IIPOILIECCOB M SIBJICHUN, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH,
busndeckoit reorpadueld W acTpoHoMmued. lMcmomp3oBaHWE W AKTUBHOE
OpUMEHEeHHEe (U3NYECKUX 3HAHUW  ONpeAenseT XapakTep U pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTHM B cQepe HSHEPreTuKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIy4eHHUs] HOBBIX MAaTEpPHAIOB C 33JaHHBIMU CBOWMCTBAMHM U JPYTHUX.
N3yyenue QU3MKM BHOCUT OCHOBHOM BKJaJ B (POPMHUPOBAHHUE ECTECTBEHHO-
HAay4YHOM KapTHUHBI MHpa OOy4yarluxcs, B (OPMHUPOBAHUE YMEHHH MPUMEHSTH
HAy4YHbIA METO]I MO3HAHUS [P BHIMOJHEHUU UMHU YYEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca Qusuku s ypOBHS CpeIHero ooOiiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpPblE MOXKHO paccMaTpuBaTh Kak MPUHIUIBL €ro
MTOCTPOCHHUSI.



Hoesa yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISETCS JIOTHUYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUN (U3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBHM C HEW Marepuan Kypca (Qu3MKu
oObeaMHEH BOKPYr (Qusnmyeckux Tteopuil. Beaymmum B Kypce sBIsieTcs
dbopmupoBaHrEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peannszanus NpearonaraeT HCHOJb30BaHHE
T'YMaHUTAPHOTO TOTEHIMANa (U3UYECKOW HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3ukn ¢ pa3BuTHeM OOIIECTBAa, a TaKkKe C MHUPOBO33PEHUYCCKUMHU,
HPaBCTBEHHBIMU U DKOJIOTHUYCCKUMHU TIPOOJIEMaAMH.

Hoes  npuxnaomou  manpasnennocmu. Kypc ¢Gu3Mku —mpeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TEXHHUYECKHUX W TEXHOJIOTHMUECKHUX MPHUIIOKECHUN
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocusayuu peanusyercs IOCPEICTBOM BBEICHUS HJIEMEHTOB
CONCp)KaHMS, TOCBAMEHHBIX OKOJOTHYECKUM TPoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTUEM TEXHHWKU M TEXHOJOTHH, a TakKe OOCYXKICHUS
po6JieM palMOHAIBHOTO MPUPOAOIIOIB30BaHMUS U YKOJIOTHIECKON O€30MaCHOCTH.

Crep>KHEBBIMHU JJIEMEHTaMH Kypca (DM3MKH Ha ypOBHE CpPEIHEro OOIIEeTOo
oOpa3oBaHus SBIsOTCA Gu3nueckue Teopuu ((popmupoBaHHe MpeCTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TeOpHH, posik (DyHIaMEHTAIBHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSIX O TMPUPOJIe, TpaHHUIlAX
NPUMEHUMOCTH TEOpHUH, HJii ONUCAaHUS ECTECTBEHHO-HAYYHBIX SBJICHUNA U
MIPOIIECCOB).

CHCTEeMHO-/IESITEIbHOCTHBIM MOJX0J] B Kypce (PU3MKH peamu3yeTcs: Mpexe
BCEro 3a CUET OpPraHu3alliy SKCIEPUMEHTAILHON NEATeTbHOCTH OOYyYaroIIuXcs.
Jnst  6a3oBoro ypoBHSI Kypca GU3HKM — O3TO HCIIOJIB30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U JAOOpPaTOpPHBIX padoT,
KOTOpbIE B MporpamMme Mo ¢Gu3nke oOBEAUHEHBI B OOIIMIA CIUCOK YYCHHYECKHX
MpaKkTUYeCKux paboT. BriaeneHne B yka3aHHOM IepedyHe JIabOopaTOpHBIX padoT,
MPOBOJUMBIX JIJII KOHTPOJS W  OLEHKH, OCYHIECTBISETCS Y4YaCTHUKAMU
00pa30BaTEeNBbHOTO TMpoOLIecCa HCXOJs U3 OCOOCHHOCTEW IUJIaHMPOBAHHUS U
ocHameHuss kaOwHeta (¢wu3uku. Ilpm 3TOM oOecrieunBacTCs  OBJAJCHHUC
OOYJarOIMMUCST YMEHHSIMHU TIPOBOAUTH KOCBEHHBIE HW3MEPEHUS, WCCIICIOBAHUS
3aBUCUMOCTEH (PU3MUYECKHX BEIWYMH W TIOCTAHOBKY OIIBITOB TIO TIPOBEPKE
MIPEIOKCHHBIX TUITOTES.

bonpimoe BHUMaHWE yOENAETCS PEIICHUIO PAcYETHBIX M KadyeCTBEHHBIX
3amad. [Ipu 3TOM myis pacU€THBIX 3a/a4 MPUOPHUTETOM SIBIISIOTCS 3a/1add C SIBHO
3aJIaHHOM (YU3UYECKON MOJICIIBIO, TTO3BOJISIONINE MPUMEHSTh H3yUYECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfeia Kypca, TaKk U HMHTETpUPYs 3HAHHS U3
pa3HbIX pa3nenoB. [ KauyeCTBEHHBIX 3a/lad MPUOPUTETOM SBIIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTCKaHWS (PU3NYSCKUX SBJICHUN M IPOIIECCOB B OKpPYXKaromeh
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOW MOJEIH JUIsl CUTyallud MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecleueHni0 y4eOHOro mpolecca 0a30BBbI YpPOBEHb Kypca
(bU3UKY Ha YPOBHE CPEAHETO 001Iero 00pa3oBaHus JOHKEH U3ydaThCs B yCIOBUAX
MPEIMETHOTO KaOWHeTa (U3UKK WM B YCJIOBHUSIX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAY4YHOIro IHKjiIa. B kabuHeTe (GU3HKK TOJDKHO OBITH
HEeoOXxoauMoe JlabopaTopHOE OOOpYIOBAaHWE [IJIsi BBIMIOJIHCHHS YKAa3aHHBIX B
nporpaMme 1o (PU3MUKe YUYEHUUYECKUX MPAKTUUECKUX PAbOT M JEMOHCTPAIMOHHOE
o0opy1I0BaHHUE.

JlemoHCTpanmonHoe oOopyaoBaHue GOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MUHUMAJIBHOW JIOCTATOYHOCTH UM  OOECIIEUMBAET TOCTAHOBKY
MEPEUNCIICHHBIX B TMporpaMMe IO (U3UKE KIFOYEBBIX JIEMOHCTPAIMNA IS
WCCJICMOBAHUS  W3Y4YaeMBIX SIBJICHHUH W  TIPOIECCOB, OMIHUPUYCCKUX U
(GyHITaMEHTAIBHBIX 3aKOHOB, MX TEXHHYCCKUX MTPUMEHEHUH.

JlabopatopHoe 00OpyJOBaHUE JUIsl YYEHHUYECKHX MPAKTHYECKUX padboT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOecleyuBaeTcs B pacuére
OJTHOTO KOMIUICKTa Ha JBYX oOOydaromuxcs. TeMaTHuyecKue KOMIUICKTHI
7a060paTOpHOTO O00OPYOBAaHUS JOHKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHUJI€ LIM(PPOBBIX JAO0OpATOPHUH.

OCHOBHBIMHU TIENIAMH U3y4deHUs (PU3UKH B 00IIEM 00pa30BaHUU SBIISIOTCA:

e (opmupoBaHue wHHTEpeca M CTPEMIJICHHS] OOYYAIOIIUXCS K HAyYHOMY
U3YYCHHUIO TPHUPOJIBI, PA3BUTHUE WX HWHTEIUICKTYaJIbHBIX U TBOPYECKUX
CITOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUA O HAYYHOM METOJIC TIO3HAHUS B (DOPMHUPOBAHUE
UCCIIeI0BATEIHLCKOTO OTHOIICHHUS K OKPY>KAIOIINM SIBICHUSIM;

e (opmupoBaHHEe HAYYHOTO MHPOBO33PEHHUS KakK pe3yJbTaTa H3y4YCHUs
OCHOB CTPOCHHS MaTepuu U (HyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

e (QopmupoBanue yMmMeHUN OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
(bU3NYECKNX 3HAHUHN M HAYIHBIX JI0KA3aTEIbCTR;

o (opmupoBaHme mpeacTaBICHUN O poi (HU3UKHA IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAyK, TCXHUKU U TEXHOJIOTHHM.

JlocTkeHne STHX Ieneld o0ecrneunBaeTcs pelieHueM CISAYIOMUX 3a/1ad B

nporecce U3ydeHus Kypca GU3MKHU Ha YPOBHE CpEeIHEro 00IIero o0pa3oBaHus:



e IMpuoOpeTeHHe  CUCTEMBl  3HaHMM 00  o0mux  uzmyeckux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpUSIX, BKJTIOYAS MEXaHUKY,
MOJICKYJISIPHYIO  (PU3HKY, JJICKTPOJAMHAMHUKY, KBAHTOBYHO (U3UKY U
AIIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHue yMEHUNH TPUMEHATh TEOPETHUECKUE 3HAHUS A
0o0bsCHeHUS (PU3WYECKUX SBJICHUN B TMPUPOJEC U I TPUHITHS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB pENIEHWs pa3IMYHBIX 3aJad C SIBHO 3aJaHHOMU
dbusnueckoli MOMAENBI0, 3a/ay, MOAPa3yMEBAIOIINX CaAMOCTOSTEILHOE
co3JlaHue (PU3HUECKON MOJICIIH, aICKBAaTHON YCIOBHUSM 3a/1a4H;

e TOHWMaHWE (U3NYECKUX OCHOB W TPHHIIMIOB JEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTHUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHHE METOJIaMH CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEACHUS
bU3UYECKUX AKCIEPUMEHTOB, aHalv3a M HHTEpHpeTanuu UHOOpMalNH,
ONpeaEeNeHHs TOCTOBEPHOCTH MOJYYEHHOTO PE3yibTaTa;

e CO3JIaHUE YCIIOBHUU ISl Pa3BUTHUS YMEHUN MPOEKTHO-HCCIIE0BATENbCKOM,
TBOPYECKOM JAEATEIbHOCTH.

Ha wuzyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOILIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINO), B
11 kmacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipennaraemeiii B mporpamMmme 1o (uU3MKe TMepedyeHb Ja0OpaTOPHBIX U
MPaKTUYECKUX paboT SBIAETCS PEKOMEHJOBAaHHBIM, YUYWUTENIb JENaeT BBHIOOP
MpoBeJeHUs J1abOpaTOPHBIX pPabOT W OMNBITOB C YYETOM HHAWBUYATbHBIX
0COOCHHOCTEH 00yYarOITUXCS.



COJEPXAHME OBYUYEHUA
10 KIIACC

Paznen 1. @usuka v MeTOAbI HAYYHOI'0 NO3HAHMS

®uszuka — Hayka o mnpupone. HayuHble METOABI MO3HAHUS OKPYKAIOUIETO
mupa. Poib sKcnepuMeHTa W TEOpPUM B MPOLECCE TO3HAHUS MOPUPOJIBL.
OKCHepUMEHT B (PU3HUKE.

MopaenupoBanue (QU3MUECKUX SBJICHUN U TpoiieccoB. HaydHbie rumotessl.
dusnyecKrue 3aKOHbI U TEOPUHU. ['paHUIIbl TPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpuHIUIT COOTBETCTBUSI.

Ponp u mecto ¢usuku B GOpMUPOBAHHUM COBPEMEHHON HAayYHOW KapTUHBI
MHPa, B IPAKTUUECKOU AEATEILHOCTH JIFOIECH.

Jlemoncmpayuu

AHaJIOTOBBIE W IUGPOBBIE HU3MEPUTEIIbHBIE NPUOOPHI, KOMIILIOTEPHBIC
JTATYNKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHXKCHUSI.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpoCThb (CpedHsii CKOPOCTh, MTIHOBEHHAs CKOPOCTb) U
YCKOPEHHUE MaTepuaIbHOM TOYKH, UX MPOEKIIMM HAa OCH CHUCTEMbl KOOPAHMHAT.
CrnoxeHue nmepeMeIIeHN U CI0KEHUE CKOPOCTEH.

PaBHOMepHOE W paBHOYCKOpPEHHOE NpsSMOJMHENHHOEe IBIKeHHe. ['paduku
3aBUCUMOCTH KOOPJWHAT, CKOpPOCTH, YCKOPEHHs, IyTH M IepeMEelICHUs
MaTepuaibHONW TOYKU OT BPEMEHH.

CBoboaHoe najgeHue. Y ckopeHue cBoOOTHOTO TaeHHUS.

KpuBonuneitnoe  aBmkeHue. [[BukeHHE  MaTEpUATIBHOM  TOUKHM 10
OKPY>KHOCTHU C ITOCTOSIHHOM 10 MOJIYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTMHEITHAS
ckopocTtsk. [lepuon u yactota obpamenus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckre YCTpOWCTBA W TMPAKTHUYECKOE MPUMEHEHUE: CIHUAOMETD,
JIBU>)KEHUE CHAPSJOB, LIEMTHBIE U PEMEHHBIE TIEPEAaUuH.

Jlemoncmpayuu

Mogenbs cucteMbl OTCUETa, WIITIOCTPALMS KUHEMATUYECKUX XapaKTePUCTHUK
JIBHOKCHUSL.

[IpeoOpazoBanue TBUKEHUHN C UCTIOIB30BAHMUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3ayX€E U B pa3peKEHHOM MTPOCTPAHCTRE.

HaGnronenne aBwxeHus Tena, OPOIIEHHOTO TMOA YIVIOM K TOPH30HTY U
TOPU30HTABHO.



N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopoCcTH IpH IBUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, n1abopamopmwvie pabomsi

N3yyeHne HEpaBHOMEPHOTO ABHXKEHUS C LIEJIBIO OINPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HUccnenoBanne COOTHOLICHHS MEXAY MOYTSIMH, NPOUIAECHHBIMM TEJIOM 3a
MIOCJICIOBATEbHBIC PAaBHBIE IPOMEXYTKH BpPEMEHH IIPHU PaBHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PAaBHOW HYIJIIO.

N3yyeHne nBMKEHUS MAapUKa B BA3KOU )KUIKOCTH.

N3yuenune aBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  l'aymmnes.  IlepBeii  3axkoH  HeroToHa.
NHepunaibHbIE CHCTEMBI OTCUYETA.

Macca tena. Cuna. Ilpuniun cynepno3uiuu cui. Bropoit 3akon HeroToHa
JUTA MaTepualibHOM TOYKU. TpeTui 3akoH HproTOHA 111 MAaTEpUAIBHBIX TOYEK.

3akoH BcemupHOro TtsiroreHusa. Cuna Tskectu. llepBag kocMuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoybxeHus1, kaueHnus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUsl CKOJIBKEHUs U cujia TpeHus nokosi. KoagduuueHt tpenus.
Cuna conpoTUBIICHUS TIPU IBUKECHUM TEJA B )KUIKOCTH WIIH Tase.

[TocTynarensHOE U BpaiiaTeabHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHJIbI OTHOCHUTENIBHO OCH BpameHus. Ilnedo cunbl. YcnoBus
PaBHOBECHS TBEPAOTO TENA.

TexHuueckne yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHUE: MOIIINITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITYyTHHKOB.

Jlemoncmpayuu

SIBnenne nHepuUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TEJ.

Bropoii 3akon HeroToHa.

H3mepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Je(OPMAIIHH.

HesecomocTs. Bec Tena npu yCKOpEHHOM MOIBbEME U MAICHUMU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHMUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. BUbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamophvie pabomoi

Nzydenne nBmxeHnst 6pycka mo HaKJIOHHOH TIIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pEe3UHOBOM 00pasiie, OT UX JAehOopMaIIHH.

HccnemoBanne ycCIIOBUKM PaBHOBECHUS TBEPIOrO Tejla, HMMEKOLIETO OCh
BpAILICHUS.

Tema 3. 3axoHbl cOXpaneHUusn 6 MexaHuke

NmMmnynbc MartepualibHOW TOYKHM (Tela), CUCTEMbl MaTEpPUATIbHBIX TOYEK.
NMnynbc cuiabl U W3MEHEHHE HMMIIYJIbCa TeNld. 3aKOH COXPAHEHUSI HMMITYJIbCA.
PeakTuBHOE IBUKEHHE.

PaboTa cuibl. MOIITHOCTD CHJTBI.

Kunernueckass »Heprusi MaTepualibHOW TOUYKH. Teopema 00 H3MEHEHUU
KUHETHYECKOW SHEPTUM.

[TorenuunanbHas SHEprusl. ITorennmaneHas SHEprus YIPYyTO
neopMUpoOBaHHOM  mNpykuHbl. [loTeHIManbHas  SHEprus  Tejla  BOJU3H
MOBEPXHOCTH 3€MJIH.

[loTeHnuanbHple W HeNOTEeHUUadbHble  cuwibl.  CBsi3b  pabOTHI
HEMOTCHIUAIBHBIX CUJ C HM3MEHEHUEM MEXAaHWYECKOW DHEPrUU CUCTEMBI TEIN.
3aKOH COXpAHEHHs] MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckre yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIED,
MIPY>KUHHBIA [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUKEHME.

[lepexoa moTeHUIMATBLHON SHEPTHH B KWHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsl

N3yuenne abCOMIOTHO HEYNPYroro ynaapa C MOMOMIBIO JABYX OAMHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanne cBsi3u paboOThl CHIIBI ¢ U3MEHEHHEM MEXaHUYECKOW SHEpruu
TE€JIa Ha IIPUMEPE PACTKEHUSI PE3UHOBOIO KIyTa.

Pasznen 3. MosekyasipHasi pU3HKa M TEPMOJAMHAMHUKA

Tema 1. Ocnoébl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkeHue. [Auddysus. Xapakrep ABMKEHHS U
B3aMMOJICMCTBUSl 4YAaCTUL BemecTBa. MOJEIM CTPOEHHsI Ta3oB, JKUIKOCTEH H
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeseil. Macca u
pa3Mmepsbl Mosiekyll. KonnuectBo BemiectBa. [locrosanas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopens  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETHYECKOW TEOpUM HJIEabHOTO Ta3a. AOCOJIIOTHAsl TemIeparypa Kak mepa
CpPEIHEN KWHETHYECKOW HHEPruM TEIUIOBOIO ABMIKEHMsS dvactull raza. [llkama
temneparyp KenbBuHa. ['azoBble 3akoHbl. YpaBHeHUue MenaeneeBa—Kianenpona.
3akoH JlanbToHa. M30mponecchl B HAEAIBHOM ra3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlectBa. ['paduueckoe mnpeacTaBieHHE H30MPOIECCOB: M30TEpPMa, H30X0pa,
u3obapa.

TexHHuecKHMe YCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnpIThl, MOKa3bIBAIOIIME TUCKPETHOE CTPOCHHME BEIECTBa, (oTorpaduu
MOJIEKYJ OPraHUYECKUX COETUHEHUIA.

OnbIThl 10 U PY3UN )KUIKOCTEN U Ta30B.

Mopenb 6pOyHOBCKOTO JBUKCHUSI.

Mogaens onbita LlTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEKMOJIEKYISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, HILUTIOCTPUPYIOLIAS IPUPOY TAaBICHUS ra3a HA CTEHKU COCYa.

OnbITel, WUIIOCTPUPYIOIIHE YPAaBHEHUE COCTOSIHUS HJICAIBHOrO Trasa,
M30IPOLECCHI.

Yuenuueckuii akcnepumenm, n1abopamopmwvie pabomsi

Ornpenenenue Macchl BO3AyXa B KJIAaCCHOM KOMHAT€ Ha OCHOBE MU3MEPEHUI
00BbEMa KOMHATHI, IABJICHUS U TEMIIEPATyphl BO3/1yXa B HEM.

HccnenoBanne 3aBUCUMOCTU MEXK/y ITApaMETPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepMmoanHamuueckass cucremMa. BHYTpeHHSE SHEPrusi TEPMOAUHAMUYECKON
CUCTEMBI U c1oco0bl e€ n3meHeHus. KonmnyecTBo Terotsl u padorta. BHyTpenHsis
DHEPrus  OJAHOATOMHOIO  MJCAJIBbHOTO  rasa. Buael  Temonepenadu:
TEIJIONPOBOJIHOCTh, KOHBEKIIMSI, U3JTy4YE€HHE. Y IeJIbHAs TEIUIOEMKOCTh BELIECTBA.
KosnuecTBo TEIUIOTHI pU TEILIONEpPEaaye.

[lonsitTne 06 ammabatHom mporecce. IlepBplli 3aKOH TEPMOIUHAMHKHU.
[Ipumenenne mepBOro 3aKoHa TEPMOIAMHAMUKM K wH3omporieccam. ['padudeckas
MHTEepHpeTanus padoThl rasa.

Btopoii 3akon Tepmoannamuku. HeobpatumMocTs IpolieccoB B IPUPO/IE.

TennoBble  mammHbl.  [IpyHUMOBI ~ JEWCTBUA ~ TEIUIOBBIX  MAIIMH.
[IpeoOpa3oBanusi >HEpruM B TEIUIOBBIX MamnHax. KoadduimeHT mnone3Horo
nerctBus TeroBor mammebl. [{uknm Kapro w ero kosdduimeHt mose3HOro
JEUCTBUA. DKOJIOTMYECKHE MPOOJIEMbI TETNIOIHEPTETHKU.



TexHudeckue yCTpOWCTBA M IPAKTHYECKOE NPUMEHEHHUE: JIBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAMIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3MeHeHrne BHYTpEHHEH HHEpruM Teja MHpU COBEPIIEHUH PadOThI: BBUIET
npoOku u3 OyTBUIKM TOJI JIEUCTBHEM CXKAaTOro BO3/yXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe MyTEM TpeHus (BUIC0AEMOHCTPAITH).

N3meHenne BHyTpEHHEN SHEPIUH (TEMIEPATYPHI) TEJIa TP TEILIONEpeIaye.

OnpiT mo anuabaTHOMY pacIIMPEHHIO0 BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Monenu napoBoii TypOHHBI, ABUraTeNsl BHYTPEHHETO CrOpaHUsl, pEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenne yaenbHON TENIO0EMKOCTH.

Tema 3. Aepecamnuie cocmoanus eeuiecmea. Pazoevie nepexoonl

[TapooOpazoBanue u KoHjeHcanus. Mcnapenue u kuneHue. AOGCOMOTHAsS U
OTHOCUTENbHAs BIAXHOCTh BO3Ayxa. HacelmleHHbI mnap. YaenapHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrainuyeckue u amopgHbie Tena. AHU30TPOIKS CBONCTB
kpuctaiuioB. Kuakume kpucramisl. CoBpeMeHHble Marepuansl. [lnaBnenue wu
KpucTayui3anus. Y nenpHas Teriora miaBieHus. Cyomumanus.

YpaBHeHUE TEIJIOBOTO OajiaHca.

TexHuuecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUH MOJIYYEHUS COBPEMEHHBIX MAaTE€pUaJOB, B
TOM YHCJIe HAHOMATepUaioB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoICTBA HACBHILIEHHBIX MAPOB.

Kunenue npyu noHM>KEHHOM JaBJICHUU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGnronenue HarpeBanus U MJIaBJIeHUS KPUCTAINIMYECKOTO BEILIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomsl

N3mepeHre OTHOCUTENbHOM BIaXXKHOCTH BO3yXa.

Pa3znen 4. JinekrpoguHaMuKa
Tema 1. Inekmpocmamuka
DJIeKTpU3alMs Tel. OJIEKTpUUYECKUi 3apsia. JIBa BuAa SIEKTPUUYECKUX
3apsinoB. [IpOBOMHWKHM, AWAIEKTPUKH M TMOJYIPOBOJHHUKU. 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsiia.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. ToueuHblid 3IEKTPUYECKUI 3apsi/l.
Onektpuueckoe 1mone. Hamnpssk€HHOCTh  3ieKTpudeckoro mouist.  [IpuHuun



CYIIEPIIO3ULIMM DJIEKTPUYECKUX IOJe. JINHUM HanpsyKEHHOCTU AJIEKTPUYECKOTO
OJISI.

Pabora cun  anektpocratudeckoro  moisis.  Ilotennuman.  PasHocTh
NOTEHIUAIOB. IIpOBOJHMKM W JUAJIEKTPUKH B 3JIEKTPOCTATHYECKOM IIOJIE.
Jvsnexkrpuyeckasi MpOHUIAEMOCTb.

OnektpoéMKocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHME: DIIEKTPOCKOII,
AIIEKTPOMETP, JJIEKTPOCTaTUYECKash 3alluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN amnIapar, CTPYMHbBIA IPUHTED.

Llemoncmpayuu

Y CTpOUCTBO Y MPUHIUII JEUCTBHS DIEKTPOMETPA.

BzauMoelicTBrE HARNEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX TEIL.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM ITOJIE.

DIIEKTPOCTATUYECKAS 3AIIUTA.

JIMPAEKTPUKH B DIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJIEHCaTopa OT IUIOAgu
IJIACTHH, PACCTOSIHUS MEXAY HUMU U AUDJIEKTPUUECKON MPOHUIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATopa.

Yuenuueckuii akcnepumenm, n1abopamopmwvie pabomsi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannwtii 31ekmpudeckuit mok. Toxu 6 paznuunvix cpedax

OJIEKTPUYECKUA TOK. YCIOBHS CYHIECTBOBAHUS JJIEKTPUUYECKOTO TOKa.
Ncrounuku Toka. Cuina Toka. [IocTOSHHBIN TOK.

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTHUBIICHHE. Y IEIBHOE COINPOTHBICHUE BELIECTBA.
[TocnenoBarenpHOE, NapaJLIENbHOE, CMELIAHHOE COEAMHEHUE POBOHUKOB.

Pabora osnekrpuueckoro Toka. 3akoH Jxoyms—Jlenna. MoniHocTh
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYLIasl Cuila U BHYTPEHHEE CONPOTUBICHUE HCTOYHUKA TOKA.
3akoH Oma /1151 OJIHOM (3aMKHYTOM) 35eKTpudeckoil nenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAsT  MPOBOJAMMOCTH  TBEPABIX  METAUIOB.  3aBUCUMOCTh
CONPOTHUBJIEHUS] METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTD.

DnexkTpudecKkuid TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOaHUKH. CobcTBeHHas 17} npuMecHas IPOBOJUMOCTb
NoJIynpoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoaHHKOBEIE TPUOOPHI.

ONeKTpuYecKuid TOK B  pacTBOpaXx W  paciulaBax  3JIEKTPOIUTOB.
DIEKTpOIUTHYECKAS JUCCOLUALUA. DIEKTPOJIN3S.



DJIeKTpUUECKUil TOK B Ta3ax. CaMOCTOSITEJIbHBII W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHECHHUE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, HWCTOYHMKU TOKA, OJIJIEKTPOHArPEBATENbHBIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THOJ,
TEPMUCTOPHI ¥ POTOPE3IUCTOPHI, MOTYITPOBOTHUKOBBIN U0/, TATbBAHUKA.

Jlemoncmpayuu

N3mepenune criibl TOKa U HAPSIKEHHUS.

3aBUCHUMOCTb COINPOTUBICHUS LWJIWHIPUYECKUX MPOBOJAHUKOB OT JIJIMHBI,
IJIOIAU [TONEPEYHOr0 CEUYCHUS U MaTepHUaa.

CwmenianHoe coeIMHEHUE TPOBOHUKOB.

[IpssMmoe wu3MepeHue SIEKTPOABWKYILIEW cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHUS.

3aBUCUMOCTh COMPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH 3JEKTPOJIUTOB.

HckpoBoit pa3psa M IpOBOAUMOCTb BO3yXA.

OHOCTOPOHHSISI TPOBOJIUMOCTH IMO/IA.

Yuenuueckuii sxkcnepumenm, n1abopamopmwvie pabomoi

N3ydyeHne cMEIaHHOTO COEIMHEHNUS PE3UCTOPOB.

N3MepeHne 35eKTpOIBUKYILIEH CUJIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHMUS.

Habmronenue ammexTpoiunsa.

Me:xxknpeaMeTHbIe CBA3H

N3yuyenue kypca ¢usuku 6azoBoro ypoBHs B 10 Kilacce OCyIIECTBIISIETCS C
Y4ETOM COAEPIKATEIIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcamMu MaTEMaTHKH,
OHOJ0rKuu, XUMHH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvle noHsAmusl, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUA: SIBICHWE, HAay4HbIH (akT, rumnoresa, (uU3MYecKas BEIWYMHA, 3aKOH,
Teopusl, HAOMIOCHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJICITh, H3MEPEHUE.

Mamemamuxka: pemieHue CHCTEMbl YpPaBHCHM, JHWHEWHAs (QyHKIHS,
napabona, rurnepbosia, uX rpa@uKd U CBOMCTBA, TPUTOHOMETpUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonocusn: Mexanndeckoe NBUKEHUE B JKUBOU mpupone, nuddysus, ocmoc,
TEIUI00OMEH KMBBIX OPraHU3MOB (BHUJBI TEILIONEPEIAUYH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKUE SABJICHUS B dKUBOU IPUPOJIE.

Xumus: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TEJ, XUIAKOCTEH M



ra3oB, JJEKTPUYECKUE CBOMCTBA METAJIOB, JJCKTPOJUTUYECKAS TUCCOIMAIINS,
rajJbBaHUKA.

l'eoepaghus: B1aXXKHOCTh BO3/TyXa, BETPhI, 0APOMETP, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE NBIXKCHHM C HMCIHOJIb30BAHHEM MEXaHHU3MOB,
yu€T TpeHUs B TEXHHKE, MOMIIUITHUKH, HWCIOJIb30BaHUE 3aKOHA COXPAHCHHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JABUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOUHa, OBITOBON XOJOIUIBHUK, KOHIUIIMOHED, TEXHOJIOTUN
MOJIYYCHUSI COBPEMEHHBIX MaTEpHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATHYECKas 3alluTa, 3a3€MJICHHE JJIEKTPOMPHOOPOB,
KCEPOKC, CTpYWHBIT IIPUHTED, DIIEKTPOHATPEeBaTEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTEIHHBIC TPUOOPHI, TATHBAHUKA.

11 KVIACC

Paznen 4. JnekTrpoguHamMuka

Tema 3. Macnummnoe none. IneKmpomacHuUmMHas UHOYKYUA

[TocrosiHHBIE ~ MarHuThl.  B3anmoneiicTBUE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1one. BekTtop MarHuTHOM WHAYKUUU. [IpuHIMI cyneprnosuuuu
MAarHuTHBIX MoJsied. JIMHMKM MarHUTHOM WHAYKUMU. KapTWHa JIMHUM MarHUTHOW
WHYKIWH MOJIS MOCTOSIHHBIX MarHUTOB.

MarautHOe 10J€ TPOBOJHHMKA € TOKOM. KapTuHa JWMHHU WHIAYKIUU
MAarHUTHOTO TOJISI JUIMHHOTO IPSMOTO IMPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOIO
IPOBOJHUKA, KaTyIIKH ¢ ToKoM. OnbIT Dpcrena. Bzaumonelictsre NpoBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOIyJib U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOAyJib U HaNIpaBJICHUE. J|BH>KEHNE 3apSyKEHHOW YaCTUILIBI
B OJTHOPOJITHOM MarHuTHOM Iojie. PaGota cuiibl JlopeHiia.

SBnenue HNEKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MArHUTHOMU
WHIYKIWHU. OJEKTPOABWKYIIAs CWIA WHAYKUUMHA. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapanes.

BuxpeBoe nsnexktpuueckoe Tmoje. ODJIEKTPOJABWKYIIAas CUJa HHIAYKIUU B
MIPOBOJHUKE, TBHKYLIEMCS IOCTYIATEIBHO B OJJHOPOJJTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenna.

NHnykTuBHOCTh. SIBIEHHME CaMOMHAYKUMU. OJEKTPOABUXKYILNAS  CHUJA
CaMOMHIYKIIHH.

DHEprusi MArHUTHOTO MOJISI KATYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE TOJIE.

TexHuyeckre YCTpONCTBA M MPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YacTUIl, UHAYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM MOJIEM.

JIMHUY MHIYKIIMA MarHUTHOT'O TOJIS.

BzauMopeiicTBUE I1BYX MPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME ANIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHXKYIIEH CUJIbI MHAYKIUUA OT CKOPOCTH U3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIIWH.

Vuenuueckuii akcnepumenm, 1abopamophvie pabomol

N3ydyeHne MarHuTHOrO MOl KaTYIIKH C TOKOM.

HccnenoBanue AeMCTBUS MOCTOSIHHOTO MarHMTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS IEKTPOMArHUTHON UHIYKIIUH.

Paszpnes S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHbLe KOJ1eOAHUA

Konebarenbnas  cucrema.  CBOOOJIHBIE  MEXaHWYECKHE  KojeOaHMUs.
[Mapmonunyeckue konebanus. I[lepwon, dacrora, amruutyna u ¢asza KoJaecOaHHi.
[IpykvHHBIN MassTHUK. MaremMaTHYeCKUi MAasITHUK. YPAaBHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBpalienue sHeprun Npu rApMOHUYECKUX KOJICOAHUSX.

Konebartenbubiii koHTYp. CBOOOIHBIE 53JIEKTPOMArHUTHBIE KojeOaHUs B
UJCATbHOM KOJeOaTelbHOM KOHTYype. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AIIEKTPOMAarHUTHBIMU Konebanusamu. @Dopmyna Tomcona. 3akoH coXpaHEHHUSA
SHEPrUH B UJCATBHOM KOJIeOaTeTbHOM KOHTYpE.

[IpeacraBnenue o 3aryxaronux KojieOaHUsX. BeIHYXIE€HHbIE MEXaHUYECKUE
koseOanus. Pesonanc. BeiHyX/I€HHBIEC 371€KTPOMarHuTHIE KOJIeOaHusl.

[lepemennbiii  TOK. CUHYyCOMJAIbHBIM MEPEMEHHbIH TOK. MOIIHOCTh
IIEPEMEHHOTO TOKAa. AMIUIMTYJHOE€ M JEWCTBYIOLIEEC 3HAYEHUE CHJIBI TOKA H
HaIpsKECHHUS.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE AIEKTPUUECKON
DHEPIUM. JKOJIOTUYECKNE PUCKH NPHU MPOU3BOACTBE dJIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs AIEKTPOIHEPTUH B IOBCEIHEBHOM KU3HU.

TexHuueckre yCTpOMCTBA M INPAKTUYECKOE NPUMEHEHUE: DIIEKTPUYECKUIN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUM JIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeIbHOM CHCTEMbl (IPYXUHHBIN WK
MaTEeMaTUYECKUNA MASTHHUK).



HaGnronenue 3atyxarmommx KoaeoaHui.

HccnenoBanrie CBONCTB BBIHYKJIEHHBIX KOJICOAHUIA.

HaGmronenue pesonanca.

CBOOOIHBIE 2IIEKTPOMArHUTHBIC KOJICOAHMS.

OcuusiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM ) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUH.

Pe3oHanc mnpu 1oOCIEIOBAaTEIbHOM COEJUHEHUM PE3UCTOPA, KaTyLIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaeinp TMHUY 3JIEKTPONepeadHn.

Yyenuueckuii axcnepumenm, 1abopamopmvie pabomsl

HccnenoBanue 3aBUCMMOCTH TEPHOJA MANbIX KOJICOAHWN Tpy3a Ha HUTU OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnepoBanre MepeMEHHOr0 TOKa B LENM U3  MOCJEI0BaTEIbHO
COEJIMHEHHBIX KOHJIEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60IHbL

Mexannueckrue BOJIHBI, yCHOBHUS pacnpocTpaHenus. llepuon. CkopocThb
pacnpocTpaHeHuss W JuIMHA BOJIHBL. llomepeuHble W NOpPOAOIBHBIE BOJIHBI.
NuTtepdepenius u nudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKa. Beicota Tona. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHUSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTtanusa BektopoB E, B, V B anekrpoMaruutHoi BosiHE. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHUE, MPEIOMIICHUE, MOJISIpU3aus, qudpakims,
uHTepdepenius. CKopocTb 3J€KTPOMArHUTHBIX BOJIH.

[IIkana 351eKTpOMarHUTHBIX BOJH. [IpuMeHeHue 31eKTpOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI pagnuOCBsI3U U TENEBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHuyeckre yCTpOWCTBA MU NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas JIUAarHOCTHKA B TEXHUKE U MEIULMHE, pajap,
paaronpuEMHUK, TEJIEBU30D, aHTeHHA, Teneon, CBY-meus.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPaHEHHE MOMEPEUHBIX U MPOJOJIbHBIX BOJH.

Koneburomeecs Teo Kak HCTOYHHK 3BYKA.

Ha6nronenue orpakxeHus: U NpeJoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u nudpakiuy MEXaHHIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnrogeHue cBsi3u rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJIOH U
4acTOTON KoseOaHuil.



HUccnegoBanue  CBOMCTB ~ JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKECHHUE,
pesIoMJICHUE, MOISpU3aus, AMPpaKkus, THTEpPEepeHIIns.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMmosMHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToUuedHbIM HCTOYHUK CBETA.

Otpakenne cBera. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoenue nzoOpakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCONIOTHBIN MTOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcust ceeta. CloxHBbI cocTaB Oenoro ceera. L[Ber.

ColOuparomue W pacceuBaronue JHH3BL. ToHKas JmH3a. DokycHOe
paccTosiHME M ONTHYECKas cuja TOHKOW JMH3bL. IlocTpoeHune un3zoOpaxeHuil B
coOMparolMX U pacceuBarolux JuH3ax. PopMmyrna TOHKON JIMH3BL. Y BEIUYEHHUE,
JlaBaeMO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonuoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE WMCTOYHUKH.
VYcnoBusi HaOMOACHUST MaKCUMyMOB U MHHUMYMOB B HHTEpP(EpEHIIMOHHOM
KapTUHE OT JIBYX CUH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

HNudpakmus cBera. JudpakuuonHas pemérka. YciaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCMMyMOB TIpM  MAJ€HUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHudeckne yCTpOHMCTBA M TMPAKTUYECKOEC NPUMEHEHHE: OYKH, JyIa,
doToamnmapaT, NPOEKIMOHHBINA amnmapar, MHKPOCKOI, TEJECKON, BOJIOKOHHAs
OITHKA, TU(PPaKIIMOHHAS PEHIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMonHEHOE pacpOCTpaHEHUE, OTPAXKEHHE U MPEJIOMIICHUE CBETA.
OnTuueckue npuOOpBHI.

[TomHoe BHYyTpEHHEE OTpakeHre. Mojielib CBETOBOA.

UccnenoBanue cBOMCTB M300paKeHUI B JIMH3AX.

Mopenu MUKpOCKoIIa, TeJIecKona.

Habmonerune natepdepeHIny cBeTa.

Habmronenue audpakiuu ceera.

HaOmronenue aucnepcuu cBera.

[TonydyeHue ciekTpa ¢ HOMOUIBIO TPU3MBI.

[Tonyyenue cexTpa ¢ MOMOIIbIO AUPPAKTUOHHON PEIIETKH.

Habmonenue nomnsipuzanuu cBera.

Yuenuueckuii skcnepumenm, n1abopamopmwvie pabomsi



N3mMepenure nmokaszaresisi IpeoMIICHUs CTEKIIa.
HccnenoBanne cBONCTB U300paKEHHM B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI cienaJIbHON TEOPUH OTHOCUTEJIBHOCTH

['panutb MIPUMEHUMOCTH KJIAaCCHYECKOM MEXaHHUKH. [Toctynatsl
CHEIUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOJYJSI CKOPOCTHU
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEILHOCTU DUHIITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHU U COKpAIlCHUE
JUIMHEL.

DHEprusi U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsi3b MacChl ¢ SHEPruer U UMIYJICOM PEISTUBUCTCKONW YaCTHUIIBI. DHEPIHs
ITOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmuvt K6aHMOB0I ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u s3HEpTUU POTOHA C €r0 YACTOTOMU. DHEPIrusi
U UMITYJIbC (DOTOHA.

Otkpeitre u uccnenoBanue Gororddexra. Onbitel A. I'. CToneroBa. 3aKoHbI
dorordpdexra. Ypasuenue DitHmreitHa ans poroaddexra. «KpacHas rpanumna»
dboToaddexra.

JlaBnenue cBeta. OnbiTel [1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHudeckre YCTPOWCTBA W MPAKTUYECKOE MPUMEHEHHEe: (POTOIIEMEHT,
dboToaaTumK, coJiHeUHas 6aTapesi, CBETOAUO/I.

Llemoncmpayuu

dotor(pdekT Ha YCTAaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO (oTo3(ddexTa.

Cseroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTwil.
Ilmanerapnas moxpens aroma. Iloctymater bopa. H3nydyeHwe u morioiieHue
(GOTOHOB TpU Mepexojie aToMa C OJHOTO YPOBHS SHEpPTUU Ha Apyrou. Bumw
cnekTpoB. CIEKTp ypOBHEN SHEPIUU aTOMa BOAOPOAA.

BonnoBele cBoiicTBa yactull. Bosnsl ne bpoitns. KopnyckyiisipHO-BOJTHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHudeckne yCTpOWCTBA M MNPAKTHYECKOE IPUMEHEHUE: CIIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOII), JIa3ep, KBAHTOBBIM KOMITHIOTED.



Jlemoncmpayuu
Mogens onbita Pezepdopna.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
Ha6nronenue nuHelyaThIX CIEKTPOB U3TYUYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol
Habmronenue mmHEHIaTOr0 CrieKTpa.
Tema 3. Amommnoe aopo
OKCHEPUMEHTHI, JO0KA3bIBAIOIIME CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
panuoaktuBHOocTH.  OmbiTl  Pesepdopna mo  ompeneneHuo  cocTaBa
panuoakTuBHOrO wu3nmydeHus. CBoiicTBa anbda-, OeTa-, TaMMa-U3TyYCHUS.
BnusiHME paAOaKTUBHOCTH HA KUBBIE OpPraHU3MBI.
OTtkpeITHE NpOTOHA M HeWTpoHa. HyknonHas monens sapa IelizenOepra—
NBanenko. 3apsg sapa. MaccoBoe uuciio siapa. M30Tomsl.
Anbda-pacnaa. ONeKTpOHHBIH M MO3UTPOHHBIA Oera-pacnaa. ['amma-
U3JIydeHue. 3aKOH PaJuoaKkTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B siipe. Snepubie cuibl. Jledekt mMacchl spa.
SnepHble peakuuu. /leneHue u cuHTE3 SAEP.
Anepubiii peaktop. TepmosiepHbiii cuHTe3. [IpoOieMbl M TEpPCHEKTUBbI
AJIEPHOM DHEPTETUKU. DKOJIOTUYECKHUE aCIIEKThI AJIEPHON IHEPTETHKHU.
DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.
MeTop1 HaOJIIOIEHUS M pErHCTPalMK 3IEMEHTAPHBIX YaCTHIL.
®dyHaaMeHTaIbHbIe B3auMOAeHCTBUS. ENMHCTBO (hU3nvecKoi KapTUHBI MUpA.
TexHuueckue yCTpoOMCTBa U IPAKTUYECKOE NPUMEHEHUE: T03UMETP, Kamepa
Buinbcona, siiepHsbIil peakTop, aToMHas Oomoa.
Jlemoncmpayuu
CU€TuMK MOHU3UPYIOIINX YACTHIL.
Yyenuueckuii sxcnepumenm, 1abopamopmvie pabomol
HccnenoBanue TpekoB 4acTHIL (IO TOTOBBIM (poTorpadusim).

Pa3zges 8. DiieMeHTHI aCTPOHOMHUM U ACTPO(PU3IUKH

Dtamnbl pa3BUTHS acTpoHOoMUU. [IpuKkiiaiHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3gHoro neba. CosBe3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JIBIDKEHHE.

ConHeyHas cucTeMa.

Conunue. ConHewyHasi akTUBHOCTh. Mctounuk sHepruum ConHIIAa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAaKTEPUCTUKHU. J(MarpamMma «CHEKTpajbHBIM Kjacc —
CBETHUMOCTB». 3BE3/Ibl TJIaBHOM MOCJIEIOBATEIBbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIABHOM IOCIIEI0BAaTEILHOCTH. BHYTpEeHHEE CTpOEHUE



3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXO0XKACHUU U 3Boironuu ConHIa U
3BE3/. DTaIbl )KU3HU 3BE3I.

Mueunsiii ITyte — Hama I'anaktuka. Ilonoxxenune u nBukenne CoJiHIAa B
INanaktuke. Tunel raakTuk. PaguoranakTuky u kBa3apbl. UEpHbBIE IBIPBI B sIpax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa606ma. Pazberanne rajgakTuk.
Teopus bonbpmoro B3peiBa. PenukToBOE M3nydeHHeE.

MacmrabHas ctpykrypa Beenennoii. MetaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C UCIOIb30BAaHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONIPEIeTICHUS TTOJIOKEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3Ausi CEBEPHOTO MOTyIIapUs U SIPKUE 3BE3/IBI.

Habnronenus B Teneckon Jlynsl, mnaner, Mneunoro I[lyTu.

O0o01maoiee NOBTOPEHNE

Ponp ¢Qusuku u acTpoHOMUHM B HSKOHOMHYECKOM, TEXHOJOTHYECKOM,
COLIMAJILHON M ATHUYECKOM cepax NeaTeTbHOCTH YEeIOBEKa, pOJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MUpPA, POJb (PU3NUYECKON Teopuun
B (opMUpOBaHMM TPEJACTABICHUN O (U3NYECKOM KapTUHE MHUpa, MECTO
bu3nYecKoil KapTHHBI MUpa B OOIIEM PSy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTABJIEHUM O IIPUPOJIE.

MexknpeaMeTHble CBA3U

N3yuenune kypca ¢usuku 6a3oBoro ypoBHa B 11 kiacce ocymiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXIIPEIMETHBIX CBSI3€H C KypcaMyd MaTeMaTHKH,
Ounonoruu, XuMuH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnvle noHamus, CBSI3aHHBIE C U3YYEHHUEM METOJO0B HAYYHOTO
MO3HAHUA: SIBICHWE, HAy4HbIH (akT, rumores3a, (uU3MYecKas BEIWYWHA, 3aKOH,
Teopusi, HaAOIIOCHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, H3MEPEHUE.

Mamemamuka: pelieHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIUU: CUHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJECTBO, BEKTOPBl U HUX IPOEKIMU HA OCU KOOPAHUHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIHHN, TPHU3HAKH TOM00WSI TPEYTroJbHUKOB,
OTIpEeJICNICHHE TIOMIAN TUIOCKUX (hUryp u oobEMa Te.

buonocusn: >nexTpudeckue SIBJICHUS B JKUBOM MpHUpOJE, KojeOaTelbHbIC
JIBUKEHHUS B )KUBOW MPUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, AEUCTBUE
paaualy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAIIMYECKasA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUsl KPUCTAUIMYECKOM pEIIETKH, CIEKTPaIbHBIM
aHaJIn3.



l'eoepagusa: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3aJie)KHM MarHUTHBIX Py,
doTochEMKa 3eMHOM TOBEPXHOCTH, MPEACKa3aHUE 3EMIICTPSICCHHM.

Texnonoecus: TVUHUM DJEKTpolepenad, TEeHepaTop TMEepPeMEHHOTO TOKa,
AJIEKTPOJIBUTATENb, MHAYKIIMOHHASI TI€4Yb, pajap, paguoNpuEMHUK, TEIEBU3OD,
anTeHHa, tenedon, CBU-meuyb, MpOEKIMOHHBIN ammapar, BOJOKOHHAS OITHKA,
coJiHe4YHas 6arapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMBbI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHoro mnpenmera «duszrka» Ha ypOBHE CpPEAHETO OOIIEro
oOpazoBanus (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JOCTHXKEHHUE CIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3YNbTAThl OCBOCHUS yueOHOTO npeameTa « PDu3nkay JOTHKHBI
OTpaxkaTb TOTOBHOCTh U CIOCOOHOCTh OOYHYAIOMIMXCS PYKOBOJCTBOBATHCSA
chOpMHUPOBAHHON BHYTPEHHEH TMO3UIMEH JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIMX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHMCKOTO OOIIECTBa, PacCHIMPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JEATEIBHOCTA B MPOLECCE PEATU3ALUN OCHOBHBIX HaIPaBJICHUN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUHUCKOTO 00IIEeCTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYEIIOBEUECKUX T'YMAHHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBaTh B CaMOYIIPaBICHUH B 00pa30BaTEILHON OpraHu3aluy;

YMEHHME B3aUMOJICHCTBOBATH C COIMAJIbBHBIMU MHCTUTYTAMHU B COOTBETCTBHUU C
uxX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOM U BOJIOHTEPCKOM JEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEJICHNS,

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC DEIICHUS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B
JIEATENBHOCTH YUYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYHUBOTO Oy IyIIETO;

4) 3¢cTeTH4eCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHNUE K MUPY, BKJIIOUAs 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucymero GU3n4ecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

WHTEpeC K pa3nuuHbIM cdepam mpodeccHoHaabHON ACATEILHOCTH, B TOM
YHCJIEe CBSI3aHHBIM C PU3UKON U TEXHUKOM, yMEHHE COBEPILIATh OCO3HAHHBIN BHIOOD
Oymymieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE KU3HCHHBIC TUIAHBL

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JacCTH
(bU3UKY HA TIPOTSKEHUU BCEH KU3HU;

6) ’K0J10rH4eCKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh JKOJIOTUUYECKOW KYJIBTYPhl, OCO3HAHHE TII0OATLHOTO
XapakKTepa SKOJOTUYECKUX TIPOOIIeM;

IUIAHUPOBAHUE U OCYILECTBJIEHUE JCUCTBUM B OKPYKAIOIIEH CPEZC HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOTO PAa3BUTHUS YEJIOBEYECTBA;

pacliMpeHue OmbITa ACATEIBHOCTH HKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 PUBHKE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHMSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI PU3UUECKON HAYKH;

OCO3HAaHWE LEHHOCTM HAy4YHOM JAEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydyeHus: GUBUKH ~ OCYIIECTBIATH MNPOCKTHYID U HCCIEI0BATEIIbCKYIO
JESITENbHOCTh UHAUBUAYAIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE NeiCTBUSA
ba3oBble jornueckue JeMCTBUSA:
caMOCTOSITeTbHO  (OpMyJIHMpOBaTh W aKTyaJu3UpoBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpeNIeNATh IENM JACSITCIBHOCTH, 3a7aBaTh MapaMeTpbl W KPUTESPUH HX
JOCTYOKCHUS,
BBISIBIISIT  3aKOHOMEPHOCTH M MPOTHBOPEYUST B  paccMaTpPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IJIaH PEHICHUS MPOOJIEMBbI C YYETOM aHalIU3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTEepUaAIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHBBI B JICATEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YJIbTATOB
1[EJI5IM, OLIEHUBATh PUCKH MOCEACTBUH NESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBIMOJHATH pabOTy B  YCIOBUAX  PEAIbHOTIO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOT'O B3aUMO/ICUCTBHS;
pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TIPOOJIEM.
Ba3oBble ucciienoBarejabcKkue 1eCTBUSA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TIOHATHSIMU U METOJIaMU
bu3nUecKol HayKu;



BJIA/ICTh HaBbIKAMU YYEOHO-UCCIIEA0BATEIBCKON U MPOEKTHON JESITEIIbHOCTH
B 00nacTu PU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TMTOHCKY
METOJIOB pEIICHUS 3a1ad (U3HUECKOTO COICP)KaHUS, MPUMEHCHUIO Pa3TMYHBIX
METOJIOB MTO3HAHUS,

BJIAJICTh BHUJAMH JIEATEIHHOCTH IO TIOJYYEHUIO HOBOTO 3HAHUA, €r0
WHTEPIpETallii, MPeoOpPa30BaHUI0 W TPUMEHEHHIO B PAa3IMYHBIX y4EeOHBIX
CUTYallHsIX, B TOM YKCJIE MPU CO3/IJaHUHU YU4EOHBIX IPOEKTOB B 00acTu (PU3MKH;

BBISIBIISATh TIPUYMHHO-CJICAICTBCHHBIC CBSI3M W aKTyaJU3MpPOBATh 3ajadgy,
BBIJIBUTATh TUNOTE3y €€ peIieHUs, HaXOAWTh apTyMEHTHI IS JOKa3aTelIhCTBa
CBOMX YTBEPKJICHUI, 33a]1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAJM3UPOBATh TIOJNYYCHHBIC B XOJE PpEIICHUS 3a7a4d  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (HOPMyIHpPOBATh COOCTBEHHBIE 3aJadd B 00pa30BaTENIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3y4YEeHUN (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUS 1O (U3NKE B MPAKTHUYECKYIO 00JIacTh
KU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJIEH, TIPEJIaraTh OPUTHHAILHBIC TIOIXOIbI U PEIICHHSI,

CTaBUTH MPOOJIEMBI U 33J1a4YH, JIOMYyCKAIOIINE aIbTCPHATUBHBIC PCIICHHMS.

Pabora c ungopmanmeii:

BJIaJICTh HABBIKAMH TOMydeHUs WHPOpMamu (HU3MUECKOTO COACPKAHHS U3
WCTOYHHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIBHO OCYIICCTBIIATh ITIOWCK, aHAIIN3,
CUCTEMATHU3ALMI0 W HMHTEPIPETAINI0 HMH(POPMAIUU PA3UYHBIX BUIOB U (opM
TIPEICTABJICHNUS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAIIUH;

UCIIOJIb30BaTh  CpeACTBa HMH(POPMAIMOHHBIX W KOMMYHHUKaIlMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AIIMOHHBIX
3a1ad ¢ coOmojeHneM TpeOOBaHHMM DJPrOHOMHUKH, TEXHHMKH O€30MacHOCTH,
THTHUEHBI, PECypCcOCOEpPEeKCHUs, TPABOBBIX W  OITHYECKUX HOPM, HOPM
nH()OPMAITMOHHON O€30TTaCHOCTH;

co37aBaTh TEKCThl (PU3UYECKOTO COJAEpkKaHUS B pPa3IMUHBIX (opmaTtax ¢
y4€éTOM Ha3HAYCHUS WH(DOpPMAIIMU U TEJIEBON ayJUTOPUH, BRIOMPAs] ONTHMAIIBHYIO
dbopMy TIpeICTaBIICHUS U BU3yaJIU3AIIHH.

KoMMyHUKaTHBHBIEC YHUBEPCAJbHbIC YUeOHBIC 1eiCTBUA:
OCYIIECTBIIATh OOIIEHNE HA YpOKaxX (PM3UKHU U BO BHEYPOUHOU JESATENBHOCTH;
pacno3HaBaTh NPEANOCHUIKM  KOH(MIMKTHBIX CHUTyalUd M CMSTr4ath
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MMOHUMAaTh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAWUBHUAYAIBHOMN
paboTHI;

BBIOMpATh TEMATHKYy M METOJIbl COBMECTHBIX NEHCTBUNA C YYETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEN KaXJOT0 YIEHA KOJUICKTHUBA,

IIPUHUMATh LE€IM COBMECTHOW  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JCUCTBUS MO €€ JIOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacnpenensiTh poiu C Y4ETOM MHEHUW YYaCTHUKOB, OOCYXIAaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEro0 BKJIaJa M KaXXJIOr0 Y4YaCTHHWKAa KOMAaHJIbl B
001Ut pe3yabTaT 1o pa3padOTaHHBIM KPUTEPUSIM;

MpeajaraTb HOBBIE TMPOEKTHI, OILICHMBaTh HUJECH C TMO3ULIHUA HOBHU3HBI,
OPUTHHAJILHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TTO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B Pa3IMYHbBIX
CUTYaIUsX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIE YUeOHbIE 1eiicTBHUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATENBbHYIO JIEATEILHOCTh B 00JIacTU
GU3NMKM W aCTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3aJ1a4, TUTaH BBIMTOJTHEHUS MTPAKTUYECKON PabOThI C Y4ETOM UMEIONIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOYTCHHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacHIMpsATh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHUH;

JenaTh OCO3HAHHBIM BBIOOP, aprymMeHTHpOBaTh e€ro, Oparhb Ha ce0s
OTBETCTBEHHOCTh 32 PEIICHUE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSIBICHUIO 3PYIUMLHAA B 00JacTu
(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBINA U KYIbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, SMOLMOHAJILHbI HHTEJIJIEKT:

JaBaTh OIIEHKY HOBBIM CHTYyaIlMsM, BHOCUTb KOPPEKTHUBHI B JIEATEIHLHOCTD,
OILICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIaJIETh ~ HABBIKAMHU  TO3HABATEIBbHOW  pedJeKCMH KaKk  OCO3HAHUS
COBEpIIAEMbIX JICUCTBUA M MBICIUTEIbHBIX MPOIECCOB, HX PE3YJIbTaTOB U
OCHOBAHMUI;

WCIIOJIb30BaTh MPUEMBI peIIeKCUU NI OLIEHKH CUTYallMH, BEIOOpa BEPHOTO
pelieHus;



YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 HX
CHIDKEHHUIO;

NpPUHUMATh MOTHBBI W apTryMEHTHl JAPYTHX TIPH aHaJu3e pPe3yJIbTaTOB
NEeSATEeIbHOCTH;

IPUHUMATH CeOsl, TOHUMas CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpPUHUMATh MOTHUBBI M apTyMEHTHl JPYTUX TIPU aHaJu3e pPe3yJIbTaTOB
NEeSTEeIHHOCTH;

MPU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OIMIUOKH.

B mporecce noctmwkeHus JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS IPOTPAMMBI
no (Qu3MKe s YpPOBHA CpEAHEro oO0mIero oOpa3oBaHUA Y OOydYaroImuxcs
COBEPIIIEHCTBYETCS AMOIMOHATTLHBIH WHTEJICKT, MIPEATNOIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHHE, BUICTh HAMPABICHHS Pa3BUTHUSI COOCTBEHHON SMOIIMOHATBHON cepsl,
ObITh YBEPEHHBIM B ce0e€;

CaMOpPETYJIHUPOBAHMSI, BKIIOYAIONIETO CAaMOKOHTPOIIb, YMEHHE TNPUHUMAThH
OTBETCTBEHHOCTh 32 CBOE TIOBEIEHUE, CIOCOOHOCTh aJalTHPOBAThCA K
OMOIMOHAIILHBIM H3MEHEHHUSM U TIPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIINH, BKIIOUYAIONIECH CTPEMIICHHE K JOCTIKECHUIO M U
yCIIeXy, ONTUMHU3M, HHUIMATUBHOCTH, YMEHHUE JCHCTBOBAThH HMCXONS M3 CBOUX
BO3MOKHOCTEM;

OIMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHUE
IPYTHX, YYUTBIBATH €Tr0 TIPU OCYIIECTBICHUM OOINEHUS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKMBAHUIO;

COIMAJIbHBIX HAaBBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCSI, TPOSBIISATH MHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMHUPOBAHHOCTh Yy O0YUAIOIITUXCSl YMEHU:

JIEMOHCTPUPOBATh HA MPHUMEpPAX pojib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHUpa, B PA3BUTHUU COBPEMEHHON TEXHUKH H
TEXHOJIOTUH, B IPAKTUYECKOU JIESITEIbHOCTH JIFOJECH;

YUUTHIBATh TPaHUIBl TPUMEHEHHS W3YYCHHBIX (PU3MYECKUX MOJIeIeH:
MaTepHabHasl TOYKa, MHEPIUAIbHAS CUCTeMa OTCuéTa, a0COIOTHO TBEPIOE TEO,
WJICAIBHBIN Ta3, MOJEIU CTPOEHHUS Ta30B, KUAKOCTEU U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsi/i P pelieHnr QU3NIEeCKuX 3a1a4;

pacno3HaBaTh (PU3NYECKUE SBJICHHS (IIPOIECCHI) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KHHETUYECKON TEOPUH CTPOECHHUS BELIECTBA U



ANEKTPOAMHAMHUKUA: PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHUE, CBOOOJHOE TaJeHuEe TeJ, ABUKEHUE IO OKPYKHOCTH, WHEPIIHS,
B3auMoJiericTBue Tel, Tuddy3us, OpOyHOBCKOE IBUKECHHE, CTPOCHHUE YKUKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJ IPHU HArpeBaHUU (OXJIAXKICHHUH ), TETIJIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAJUIM3alMs, KUICHUE,
BJIYKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBSI3b MEXIYy I[apaMeTpaMH COCTOSHMSI Ta3a B H30Ipolieccax,
AIIEKTpU3alUs TeJl, B3aUMOACICTBUE 3apsI0B;

OTHCHIBATh MEXAHUYECKOE IBIKEHUE, UCIOJB3Yysl (PU3MUECKHE BEIMYHUHBIL:
KOOpAWHATa, NyTh, MEPEMENIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Teja, cuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTEHIMaIbHAasl dHEPrus, MEXaHU4YecKast
paboTa, MexaHW4YecKash MOIHOCTh, MPU OMNHCAHWUM TPABWIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT HCHOJIb3yEeMbIX BEJIMYHMH, MX OOO3HAYEHUS U €IUHUIBI,
HaXOJUTh (OPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3UUYECKYI0 BETUYUHY C JIPYTUMU
BEJINYMHAMU;

ONUCBHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEN W TEIUIOBHIC SIBJIICHHUS,
UCTIONIB3YsT (M3UYECKUE BEIWYWHBL: JaBJICHHE Tas3a, TeMIeparypa, CpeaHss
KMHETUYECKasi SHEPrus XaOTHUYECKOTO JABMIKEHMSI MOJIEKYJ, CPEIHEKBaApaTUIHAS
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI 3HEprusi, padbora rasa,
KO3 (PUIIMEHT TMOJIe3HOr0 JIeWCTBUSI TEIJIOBOrO JBUTATeNsl; IPU OINKUCAHUU
MPaBWIbHO TPaKTOBAaTh (U3UYECKUM CMBICIT HUCIIOIB3YEMbIX BEJIWYUH, HX
0o0O3HAaYeHUsI W CIWHMIIBI, HaXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(bU3UYECKYIO BEIMUMHY C IPYTUMU BEJTMYMHAM;

OTIMCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIMYMHBI: DJIEKTPUUYCCKUN 3apsij,
AIEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJISL, MOTEHIMAM, Pa3HOCTh MOTEHIINAJIOB;
IpU ONHWCAHWM TPABWIBHO TPAKTOBaTh (DU3MYECKUN CMBICI HCIOIb3YEMBIX
BEITMYMH, UX OOO3HAYEHUS U EIUHUIIBI;, YKa3bIBaTh (HOPMYJIIbI, CBS3bIBAIOIINE
JTAHHYI0 (U3UYECKYI0 BEIMYHUHY C IPYTUMH BEIIMUYNHAMU;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SBICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI M IIPUHIUIIBL: 3aKOH BcemupHoro tarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpaHEHUS MEXaHMYECKON »SHEpPruu, 3aKOH COXPAHCHHUS HMITYJIbCa,
MNPUHLNIN CYNEPNO3UIUNA CHJI, MPUHIUI PABHOIPABHS WHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0O TEOPUI0 CTPOEHHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYII C
aOCOJIFOTHOM TeMmepaTypol, MepBbId 3aKOH TEPMOJMHAMUKU, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3inuyaTrh CIOBECHYIO
(bOpMYIHPOBKY 3aKOHA, €T0 MAaTEMAaTHYECKOE BBIPAKEHUE M YCJIOBHS (TPaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHIATH OCHOBHBIC TMPUHIMIBI JCHCTBUA MalluH, MNOpUOOPOB U
TEXHUYECKUX YCTPOMNCTB; pa3inyaTh yCIOBUS UX 0€30MaCHOTO HCIOJIb30BaHUS B
MMOBCEJHECBHOM JKU3HU;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIECIOBAHUI0 (U3HUYECKUX SIBICHUN U
MPOLIECCOB C HCIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHHM, MPU 3ITOM
dbopmynmupoBarh TpobjeMy/3agady W TUIOTE3y Y4eOHOro SKCIIEPHUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOpYAOBaHUS, MPOBOAUTH OIBIT MU
(bOopMyIHpPOBATH BHIBOIHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIMYWH, TIPU
TOM BBIOMPATh ONTUMAJBHBIN CIOCOO WM3MEPEHMS] U HCIOIb30BATh W3BECTHBIC
METO/bI OLICHKH MTOIPEIIHOCTEN N3MEPEHNN;

UCCJIEIOBATh  3aBUCHMOCTH  MEXAY (DU3NYECKUMHU  BEIMYMHAMU  C
HCIIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU HTOM KOHCTPYUPOBATH YCTAHOBKY,
(bUKCHpPOBaTh PE3YNHTATHl TMOJIYYCHHOW 3aBUCUMOCTH (M3MUYECKUX BEIMYUH B
BUJI€ TaOJUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEIOBAHNUS,

cobrofaTh npaBuia 0e30MacHOro TpyAa MpU MPOBEACHUU HCCIEIOBaHUN B
pamMKax y4eOHOro »SKCIEPUMEHTa, Y4eOHO-MCCIIEAOBATEIBCKOM U MPOEKTHOM
JEATEIIBHOCTU C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONUCTB M J1aOOPATOPHOTO
000py1I0BaHMUS;

pemaTh pacu€THhle 3a7adyd C SIBHO 3aJaHHOM (PU3NYECKOH MOJEIbIO,
UCIIOJIB3Ys (PM3UYECKHUE 3aKOHBI M TIPUHIIUIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aauu
BBIOMpATh (PU3UYECKYIO MOJIEIb, BBIACIATh (DU3NYECKUE BETUUYUHBI U (HOPMYJIBI,
HEOoOXoaUMbIe NIl €€ pellleHUs, MPOBOAUTH Pacu€Tbl U OLIEHUBATh PEATbHOCTH
MOJTYYE€HHOT0 3HAYeHUS (PU3NYECKON BETNUUHBI;

penaTh KaueCTBEHHBIE 3a/1a4u: BHICTPAUBATh JJOTUYECKHU HEMPOTUBOPEUUBYIO
LEMOYKY pAaCCyXJACHUI ¢ ONOpod Ha H3y4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
(bu3nYeCKue ABICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  Y4eOHBIX  3a7ad  COBPEMCHHbBIC
nH()OPMAITMOHHBIE TEXHOJOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUN
Y TIPEJICTABIICHUS YYeOHON M HAyYHO-TIOMYJSIPHOW WH(MOPMAINH, MOTy4YeHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKU aHATM3UPOBATH MOJydYaeMyto HHPOpMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIAJA POCCUMCKUX M 3apyO0CKHBIX YIEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE IMPOIECCOB OKPYKAIOMIETO MHPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

WCIIOJI30BATh TEOPETUUYECKHE 3HAHWS MO (PU3MKEe B TOBCETHEBHOW KU3HU
JUTsl o0ecrieyeHus: 0e30MacHOCTH MpU 0OpalIeHuu ¢ IpUOOpaMH U TEXHUYECKUMHU
YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIFOJCHUS HOPM IKOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOUIEN CPEJIE;



paboTtath B TpyHIe C BBINOJTHEHUEM PA3JIMYHBIX COIUMAIBHBIX POJIEH,
IUIAaHUPOBATh PabOTy TPYMIbl, PAIMOHAIBLHO pACIPENesITh OOS3aHHOCTU U
IJIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIAJT K&KJIOTO M3 YUYACTHUKOB I'PYIINBI B PEIICHHUE pacCMaTPUBAEMOM MPOOIEMBI.

K konmy oOyuenus B 11 kjacce mpenMeTHbie pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (u3uku B (HOPMHPOBAHUU
COBPEMEHHOM HAy4YHOW KapTUHBI MHUpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUM, B NPAKTUYECKOW AECATEIIBHOCTH JIOJAEH, LEIOCTHOCTh U E€IUHCTBO
(bu3nYecKoil KApTUHBI MUPA,

YYUTHIBATh TPAHUIBI TPUMCHCHHS W3YYCHHBIX (PU3UYSCKUX MOJCIICH:
TOYEYHBIN AJIEKTPUUYECKUMN 3apsill, Jyd CBETA, TOUEYHBIM UCTOYHUK CBETA, A/ICpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJIE€NIb aTOMHOIO siipa NpHU pPElIeHUU (U3HMUYECKUX
3az1ay;

pacno3HaBaTh QPU3NYECKHUE ABJICHMS (MPOILECChl) U OOBACHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (PU3MKU: 3JEKTPUUYECKAsT IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHUCTBUSA TOKa, B3aUMOJIECHUCTBHE
MarHuTOB, DJICKTPOMArHUTHAasT WHIAYKIMUS, JEWCTBUE MArHUTHOTO TIOJNS Ha
MPOBOJHUK C TOKOM M JBWXKYIIMUWCS 3apsij, JIEKTPOMArHUTHbIE KOJI€OaHUS U
BOJIHBI, MPSIMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTeppepeHuus, audpakuus W [OJIpu3alus CBETa, JUCIEpPCUsl CBETAa,
dboroanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE NaBlIeHNE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aroMa BOAOpPOAA, €CTECTBEHHas M HMCKYCCTBEHHas

pPaaAnOaAKTUBHOCTD,
OIIKMCBhIBATb HM3YYCHHBIC CBOMCTBA BCIICCTBA (BJ'IGKTpI/I‘IGCKI/Ie, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3INYIHbIX CpGI[) 141

AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), HCIOJIB3YS (PU3NUYECKUE BEIUYMHBI:
AIIEKTPUYECKHUM 3apsijl, cujla TOKa, HJIEKTPUUYECKOE HaIPsDKEHUE, 3JIEKTPUYECKOe
COIIPOTUBIICHUE, PAa3HOCTh MOTEHIMAIOB, 3JIEKTPOJABIKYIAs CHia, paboTa TOKa,
UHAYKLIHUS MarHUTHOTO TMouis, cuia Awmmepa, cuna JlopeHna, WHIyKTUBHOCTb
KaTYyIIKH, DHEPTUsl AJIEKTPUUECKOT0 M MAarHUTHOTO IIOJIeH, MEpHOA M YacToTa
KoieOaHuil B KojeOaTeabHOM KOHType, 3apsi M CHia TOKa B TpoIlecce
FapMOHMYECKUX 3JEKTPOMAarHUTHBIX KosieOaHuil, (okycHoe paccTossHHEe U
ONTUYECKasl Cuja JMH3BI, MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (HU3HMUECKUN
CMBICT HCIOJIb3YEMbIX BEIUYMH, HX OOO3HAYeHHs] M EIUHHIIbI, YKa3bIBaTb
dbopMyIbl, CBSI3BIBAIONIME JAaHHYIO (U3MUECKYI0 BEIMYHHY C JAPYTUMHU
BEJIMYMHAMU;

OMUCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHHUA M MPOLECCHI, HCHOIB3Ys
dbuznyecKkue BENUYUHBL: CKOPOCTH DSJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, YHEPTUSI M UMITYJIbC (POTOHA, MIEPUO]] TTOTypacaaa, SHEPTus CBsI3U
aTOMHBIX SZIEp, TNPU ONUCAHUU TMPABUIBHO TPAKTOBATh (U3HUECKUI CMBICI
UCIIOJB3YEeMbIX BEJIWYWH, MX OO0O3HAYEHUS W E€IUHUIIBI, YKa3biBaTh (POPMYJIBI,
CBS3BIBAIOIIME JAHHYIO (PU3UYECKYI0 BEIUYMHY C JPYTUMHU BEJIHMYUHAMH,
BBIYHCIIATH 3HAaUeHHE (PU3NYECKON BEIUYHUHBI;

aHAIM3UPOBaTh (PU3MUYECKHE TMPOIECChl U SBICHUS, MUCIONB3Yys (pu3nyeckue
3aKOHbI M MPUHUUIIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATEIBHOTO U MapalIeIbHOTO
COEMHEHUSI TPOBOJHUKOB, 3akOoH Jlxoymsa—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKINH, 3aKOH MPSMOJMHENHOTO pacHpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DWHIITelWHa s hoTodddekra,
3aKOH COXPAHEHUS SHEPrUU, 3aKOH COXPAHEHUS HMMITYJbCa, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHs] MacCOBOTO 4YHCIIA, OCTyJaThl bopa,
3aKOH PaJMOaKTUBHOTO pacnajia, Ipu 3TOM pas3jinyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTH4YeCKOe BBIpAXEHHE U YCIOBUS (TpaHMIBI, OO0JIACTH)
MIPUMEHUMOCTH;

OTPENICIIATh HAMPABICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO MOJIS IPOBOIHUKA
C TOKOM, cujibl Amnepa u cuibl Jlopeniia;

CTPOUTh M OINKCHIBATH H300pa)K€HHUE, CO3/1aBaeMO€ IIJIOCKUM 3E€pKajioM,
TOHKOM JIMH30;

BBITIOJIHATDh JKCIEPUMEHTHI MO HCCIECIOBAaHUIO (U3MUECKUX SBICHUU U
MPOIIECCOB C HCIOJIL30BAaHUEM IMPSAMBIX W KOCBEHHBIX H3MEPECHHI: MpPU ITOM
dbopmynupoBath npobieMy/3amady W THUNOTE3y Y4eOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMAJIOKEHHOTO0 OO0OpYAOBaHMS, MPOBOAUTH OIbBIT MU
bopMyIUpOBaThH BHIBOIHI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIMYWH, TPU
TOM BBIOMPATh ONTUMAJBHBIM CIOCOO M3MEPEHMS] U UCIOIb30BATh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIHOCTEN U3MEPEHHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKHX BEIUYMH C HCIOJIb30BaHUEM
NPSAMBIX HM3MEPEHHI: TPU OSTOM KOHCTPYHMPOBATh YCTAaHOBKY, (UKCHUPOBATH
pPE3yNbTAThl MOTYYECHHOW 3aBHCHUMOCTUA (PU3UUYECKUX BEIIMYUH B BUJIEC TAOJHUIl H
rpaduKoB, 1eaTh BEIBOJBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

coOmro1aTh mpaBmiia 0€30MacHOTO TpyAa MPHU MPOBEACHUHN WCCICIOBAHUN B
paMKax ydeOHOTO OJKCIEPUMEHTa, Y4YEOHO-UCCIEAOBATENbCKOM U TMPOEKTHOM
JIEATEIIBHOCTU C UCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
o0opynoBaHUS;

pemiath pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MYECKON MOJEINbIO,
UCIOJIB3Ys (PM3UYECKUE 3aKOHBI M TPUHIIUIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3aauu
BEIOWPATh (DU3UYECKYIO MOJIEIb, BBIACIATHh (DU3UUECKHUE BETUIUHBI U (HOPMYJIBI,



HEOOXOoMMbIE JJisi €€ pellleHusl, MPOBOJUTh PACUETHl U OLICHUBATh PEaJIbHOCTH
MOJIy4YEHHOTr'0 3HaueHUs (PU3NUYECKOI BEIIMUMHBI;

penaTh KaueCTBEHHBIE 3a/1a4y: BHICTPAUBaTh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpOM Ha H3Y4YEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U
(duznyecKue sIBICHUS;

UCIONb30BaTh  MpPU  pPEHIeHHMH  Y4YeOHbIX  3aJad  COBPEMEHHBIC
UH(POPMAIIMOHHBIE TEXHOJIOTUU Ul MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTaBJICHUs y4eOHONH U HAYYHO-TIOMYJIAPHOW MH(OPMALIUH, MOJYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTHUYECKH aHATU3UPOBAThH MOJIyYaeMyto HH(POpMaLIHIO;

OOBSACHATh MPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUSA UX O€30MACHOIO MCIOJIb30BAaHUS B MOBCEAHEBHOM
KU3HH;

IPUBOJUTH MPUMEPHI BKJIAJA POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHMS MO (PU3MKE B TMOBCEAHEBHOM KU3HU
Ui obecrieyeHus: 6€30MacHOCTH IpU 0OpaIleHuy ¢ TpUuOopaMu U TEXHUYECKUMHU
YCTPOMCTBAMHU, JIJISi COXPAHEHUS 370POBBS U COOIOACHUS HOPM 3KOJIOTMYECKOIrO
MOBEACHUS B OKPYXKAIOLIEN CPEJIE;

paboTaTh B TIpyHNe C BBINOJIHEHWEM pa3IMYHbIX COLMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPyMIbl, PAUOHAIBLHO PpPACIPENEIsITh OOS3aHHOCTU U
IUIAHUPOBATH JIEATEILHOCTh B HECTAHIAPTHBIX CUTyalUsX, a€KBATHO OLEHUBATH
BKJIAJ] K&KJIOTO U3 YYACTHUKOB I'PYIIbI B PELICHUE pacCMaTpUBAEMON MTPOOIIEMBI.
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KVIACC

Kon
NMpOBEPsSIEMOr0
pe3yJjbTara

IIpoBepsiemMble MpeMeTHBIE Pe3yJIbTATHI 0CBOEHUS 0CHOBHOM
00pa3oBaTeILHON MPOrpaMMbl CPpeHero 001ero 0Opa3oBaHusd

10.1

JleMoHCTpUpOBaTh Ha MNpuUMeEpax poidb M MecTo (U3UKH B
(GopMUpPOBaHNN COBPEMEHHOW Hay4YHOM KapTHHBI MUpa, B Pa3BUTHH
COBPEMEHHOW TEXHMKH M TE€XHOJIOTMH, B IPAKTHUYECKOMN NEATEIBHOCTH

monen

10.2

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS M3YYCHHBIX (PU3NYECKUX MOJEIEH:
MaTepuanbHas TOYKa, MHEpIHaIbHAs cHCTeMa OTCU€Ta, aOCOIIOTHO
TBEPJIOE TEJNO, UACAIBHBINA I'a3; MOJEIU CTPOEHUS T'a30B, KUJIKOCTEN U
TBEPABIX TeJ, TOYECYHBIA JJIEKTPUYECKUN 3apsii — TpU PEIICHUU

dbuznyecKux 3a1a4

10.3

Pacno3naBate Qusnueckue siBaeHUs (Ipolecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHWKH, MOJEKYJISIPHO-KHHETUYECKOH TEOopHuH
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHMKH: PpAaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHHOE JBH)KEHHE, CBOOOJHOE MaJieHue
TN, JIBUXXEHHME I10 OKPYKHOCTH, HMHEpLMs, B3aUMOJEHCTBHE Tel;
nuddy3us, OpOYHOBCKOE JBHIKEHHUE, CTPOCHUE IKHAKOCTEH |
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TMpU  HarpeBaHUU
(oxJlaXx/IeHuu), TEIMJIOBOE paBHOBECHE, HCHApeHue, KOHJAEHcalus,
IUTaBJICHUE, KPHUCTAJUIM3AlMs, KUICHHE, BIAXHOCTh BO3]yXa,
HOBBILICHNUE JIaBJICHUS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE,
CBA3b MEXAYy IMapaMeTpaMH COCTOSIHMSI Tra3a B H30Ipoleccax;

SJICKTpU3alnus TCI, B3aHMOHCﬁCTBH€ 3apgaa0B

10.4

OnucelBaTh  MEXaHHYECKOE ABVIKCHUC, HCIIOJIb3Yys @HSH‘IGCKI/IC
BCIIMYMHBL: KOOpJAUWHATA, IIyThb, INCPCMCUICHUC, CKOPOCTb, YCKOPCHHUC,
Macca T€Ja, CHJIa, HUMITYyJIbC  TCJIa, KHUHCTUYCCKAA  OHCPIrusd,
MMOTCHIUAJIbHAs OHEPIUA, MCXAaHHUUCCKaAa pa60Ta, MCXaHUYCCKasd
MOHIHOCTD, ITPU OIMHCAHUHN ITPABUJIBHO TPAKTOBATH (1)I/I3H‘16CKHI>'I CMBICJI
HCIIOJIB3YEMbIX BCJIIMYHUH, HX 0003HAYCHUS H CIUMHHNIIbI, HaXOAHUTb
(1)OpMy.]'H>I, CBA3BIBAOIINC JTAHHYIO CI)I/ISI/IIIGCKYIO BCJIIMYUHY C APpYIr'UMU

BCJIMYHMHaAMH

10.5

OnuceBaTh HU3Y4YCHHBIC TCIIJIOBEBIC CBOMCTBA T W TEIUIOBBIC




SIBIICHUS, WCIOJB3ysT (U3NYECKUE BEIWYUHBL: JaBJICHHE Tras3a,
TEMIIeEpaTypa, CpeaHsds KHUHETHYecKas DHEpPrus XaoTUYeCKOro
JIBWO)KEHUST MOJIEKYJ, CpPEIHEKBAJpaTH4YHas CKOPOCTb MOJEKYJ,
KOJIMYECTBO  TEMJOThI, BHYTPEHHssI JHeprus, pabora rasa,
KOA(pGUIMEHT I0JIE3HOI0 JEMCTBUSI TEIIOBOIO JABHUTraTels; INpU
OIIMCaHUU MIPaBUJILHO TPaKTOBaTh buznyeckuii CMBICTI
UCIOJb3yEMbIX BEIMYMH, UX OOO3HAYEHHS W EIUHUIIbI, HAXOJUTh
(dbopMyIIBl, CBA3BIBAIOIINE JAHHYIO (DU3HUECKYIO BETMUUHY C IPYTHUMH

BCIMYHMHaAM

10.6

OnuceiBaTh M3y4YEHHBIE JJIEKTPUUYECKUE CBOICTBa BeElleCTBa W
JJIEKTPUYECKUE  SIBJIEHUs  (TIPOLIECCHI), HWCIONB3Ys  (PU3HUECKUE
BCJIMYMHBI:  JJICKTPUYCCKUH  3apsl,  JJCKTPHYECKOEe  TIOJIE,
HaNpsHKEHHOCTh  TOJIs, TOTEHIMAJ, Pa3HOCTh IOTEHIUAJIOB;, TIPU
OINMCaHWH NPAaBUIBHO TPAKTOBATh (PH3MUECKUI CMBICIT MCTIOIB3yEMbIX
BEIMYMH, UX O0O3HAuUeHUs W EOUHMIBI; YKa3blBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME  JAHHYK  (U3UYECKYH) BEIUYMHY C  JIPYTUMH

BCIMYHMHaAMH

10.7

AQHAIN3UPOBATh (U3NYECKUE TPOLECCHl U  SBIEHUS, HCIOIb3Ys
¢du3nUecKre 3aKOHBI M MPUHIMIIBL: 3aKOH BCeMHUpHOTO TsroteHus, I, 11
u III 3akonbl HproTOHA, 3aKOH COXpaHEHUsS MEXaHUYECKON SHEpruu,
3aKOH COXPaHEHMsI UMITYJIbCa, PUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUI
paBHOIIpaBUSl HMHEPLUHUAIBHBIX CHCTEM OTCUETA;  MOJIEKYJISIPHO-
KMHETHUYECKYI0 TEOPUIO CTPOCHMS BELIECTBA, I'a30BbIE 3aKOHBI, CBS3b
CpeHEN KUHETHYECKON DSHEPruu TEIJIOBOIO JBMIKEHUS MOJIEKYJ C
abCOJIIOTHON TeMIepaTypol, MEepBbIi 3aKOH TEPMOAMHAMMKH; 3aKOH
COXpaHEHHs DJJIEKTPUUYECKOro 3apsza, 3akoH Kynona; mpu 3Tom
pas3nyath CIOBECHYIO (OPMYJIHMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIPAXXEHHE U yCIOBUS (IPaHULbI, 00JaCTH) TPUMEHUMOCTH

10.8

OOBSCHATh OCHOBHBIC TPHUHIUIIBI JICUCTBHS MAIlIUH, MPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS WX 0€301acHOTO

HUCIIOJIBb30BAaHHS B HOBCCﬂHeBHOﬁ KHU3HU

10.9

BEITIOTHATE SKCIIEPUMEHTBI 110 UCCIICIOBAHHIO (DU3HUCCKUX SBICHUHA U
TIPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA; TIPU
sToM (GopMyaupoBaTh MpodieMy (3ajady) M THIOTE3y Y4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY U3  MPEUIOKEHHOTO

000pyI0BaHUs, TPOBOIUTH OMBIT H (HOPMYIHPOBATH BHIBOIBI

10.10

OCYH_[CCTBJIHTB npsiMbIC W KOCBCHHBIC H3MCPCHUSA (I)I/I3I/I‘-IGCKI/IX

BEJIMYMH; IPU ATOM BbIOMpaTh ONTHUMAJbHBIM CHOCOO HM3MEpEHUs U




HCIIO0JBb30BaTh H3BCCTHHIC METOJbI OLICHKHU HOFpeHIHOCTef/'I I/ISMepeHI/Iﬁ

10.11

HcciienoBath 3aBUCHMMOCTH MEXIY (U3HUCSCKUMU BEJIMYMHAMHU C
UCTIONb30BAaHUEM TMPSAMBIX H3MEpPEHUi; MPH STOM KOHCTPYHPOBATH
YCTaHOBKY, (PMKCHUPOBATh pE3yJIbTaThl IOJYYCHHON 3aBHCHUMOCTH
(bu3MYECKUX BETUYHH B BHUJIE TaOIUI] U TPadUKOB, ENaTh BBIBOJBI O

pe3yiibTaTaM UCCIICAOBAHUS

10.12

CobOmoate  mpaBwiia  0€30MACHOTO  TpyAa MpU  IPOBEACHHUU
WCCJICNIOBAaHMM B  pamMKax y4yeOHOro OSKCIEpHMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOM M MPOEKTHOM JESITEIbHOCTH C HCIOJIb30BAHUEM

U3MEPUTENbHBIX YCTPOUCTB U JIabopaTOPHOTo 000pyA0BaHUS

10.13

Pemate pacuérHble 3a7a4ul C SIBHO 3aJaHHOW (PU3MUECKOU MOJIEINbIO,
UCTIONB3Ys (hU3MUYEeCKHe 3aKOHbI M IPUHLUIIBI; HA OCHOBE aHalu3a
yCIOBUSA  3aJaud  BbIOMpaTh  (DU3HYECKYI0 MOJENb, BBIIENATH
¢u3nueckue BeIMYUHBI U (POPMYIIBI, HEOOXOAUMBIE IS €€ pelIeHus,
IPOBOJUTH PACUYEThl M OLICHUBATh PEAIbHOCTH MOJYYEHHOTO 3HAYEHUS

(U3UYECKON BETUIHHBI

10.14

Pemars Ka4eCTBECHHbIC 3a1a4H: BBICTpaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUYMBYIO LIEMOYKY PACCYKJECHHI C OMOPOMl Ha M3y4EHHBIE

3aKOHBI, 3dKOHOMEPHOCTHU U (1)I/I3I/I‘ICCKI/IG SABJICHUA

10.15

Hcnonp3oBaTh MOpU  pelIeHUHM y4eOHBIX 3ajad  COBPEMEHHBIE
UH(POPMALIMOHHBIE TEXHOJOTMM JJI TIOMCKA, CTPYKTYpHpOBaHUS,
MHTEPIIPETALMY U TPEACTABICHUS Y4eOHOM M Hay4YHO-IOMYJIIPHOU
UHPOPMALIUK, TOITYYEHHONH U3 pa3IMYHBIX MCTOYHHMKOB; KPUTHUECKU

aHAIIM3UPOBATh MOJy4aeMyr0 HH(pOpMaUIo

10.16

[IpuBoANTE HpUMEpHl BKJIAAA POCCHUMCKUX M 3apyOeXHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYKAIOIErO

MHUpa, B Pa3BUTUC TCXHUKHU U TEXHOJIOT U

10.17

Hcrons30BaTh TEOPETHYECKHE 3HAHUS MO (U3MKE B TOBCETHEBHOW
KHU3HH 7151 o0ecriedeHns: 6e30MacHOCTH Ipu 00palieHnu ¢ npubdopamu
U TEXHHYECKHMMH YCTPOMCTBaMH, [UII COXPaHEHUS 3/I0pOBbS H

COOIOICHHSI HOPM SKOJIOTUYECKOTO TTOBECHHS B OKPYKAIOIIEH cpeie

10.18

Paborars B rpyrme ¢ BHIIMOJHEHUEM PA3JIMYHBIX COIIMATBHBIX POJIEH,
MJAHUPOBAaTh  pabOTy  TPYIIbI, pPalMOHAIBHO  PACIPENENATh
00513aHHOCTH Y TUIAHUPOBATh JICATEIBHOCTh B HECTAaHIAPTHBIX
CUTYaIlUAX, aJE€KBATHO OLEHWBATh BKJAJ KaXJOTO U3 YYaCTHUKOB

TPYIIIBI B pellIEeHHEe paccMaTpUBaeMoM MpoodIeMbl




11 KJIACC

Kon
NpPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemMble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
00pa3oBaTeILHON MPOrpaMMbl CpeHero 001ero 0Opa3oBaHus

JlemoHCcTpupoBaTh Ha MpuUMeEpax poidb M MecTo (U3UKH B
(GOopMHpPOBaHNU COBPEMEHHOH HAy4YHOW KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOU NIEATEIHbHOCTH

HMHeﬁ, OCJIOCTHOCTb U €IUHCTBO q)HSquCKOﬁ KapTUHBI MUPa

11.2

Y4uTBHIBaTh I'PaHULIBI IPUMEHEHHS] U3YYEHHBIX (U3UYECKUX MOJEIEH:
TOYEUHBIN IEKTPUUECKUN 3apsAll, sAepHas MOJEIb aTOMa, HYKJIOHHAs

MOZCIIb aTOMHOT'O s [ipa IIpU PCIICHUN (bI/ISI/I‘leCKI/IX 3aJga4

11.3

Pacnio3naBate ¢usnueckue sSBICHHS (IIPOLIECCHI) U OOBSICHATH MX HA
OCHOBE 3aKOHOB  DIJIEKTPOJAWHAMHKH W  KBAaHTOBOW  (DU3UKU:
JIIEKTpUYECKass TPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHUMHUYECKOE,
MarHuTHOe  JCWCTBHUA  TOKa, B3aMMOJICHCTBUE  MAarHUTOB,
AJNIEKTPOMArHUTHAS ~WHAYKIUS, JCHCTBUE MArHUTHOTO TIONSl Ha
OPOBOJAHMK C TOKOM U JBIDKYIIUHCS 3apsl, SIEKTPOMarHUTHBIE
KoieOaHusT W BOJIHBI, MPSMOJUHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXKeHHe,  THpenomiieHHe, HUHTeppepeHuus, audpakuus U
MOJISIpU3aIUsl CBeTa, NUCIepcus cBeTa, (oTornekTpudeckuil 3ddext
(poroaddext), cBeTOoBOE nMaBICHHE, BO3HUKHOBEHUE JHHEHYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTeCTBEHHas M  HMCKYCCTBEHHas

PAAUOAKTUBHOCTD

11.4

OnwuceiBaTh W3yYCHHBIE CBOWCTBAa  BEIIECTBA  (DICKTPUYECKHE,
MarHUTHBIE, ONTHYECKUE, DIIEKTPHUECKYIO MPOBOJUMOCTD PAa3IMIHBIX
Cped) ¥ DJICKTPOMArHWUTHBIC SIBICHHS  (TIPOIECCHI), HCIOJIB3Ys
(du3nvecKkue  BENWYHMHBI:  JJCKTPUYECKUH  3apsil, CHIa  TOKa,
NEKTPUUECKOE  HANpsHKEHHE,  DIEKTPUYECKOE  CONPOTHBIICHHE,
pa3HocTh moteHimanoB, DJIC, pabora TOka, WHAYKIUS MarHUTHOTO
nois, cuina Awmmepa, cuna JlopeHma, WHIYKTHMBHOCTb KaTYIIKH,
SHEpPrus 3JEKTPUUECKOTO0 M MarHUTHOTO IOJIeH, MEpPHOA U YacToTa
KoJieOaHMil B KoJeOaTeIbHOM KOHTYpE, 3apsi/i U CHJia TOKa B MPOIIeCcCe
FapMOHHYECKHUX AJIEKTPOMArHUTHBIX KoJIe0aHuH, dokycHoe
paccTosiHAE M ONTHYECKas CWJIa JIMH3BI; TPH ONHCAHWUH TPABHILHO
TPaKTOBaTh (PU3MUYECKHI CMBICT HCHOJB3YEMBIX BEIWYHMH, HX
0003HaUeHUsT W COUHHIBI, YKa3blBaTh (OPMYIIBI, CBS3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BETUUHUHY C APYTUMHU BETUUYHHAMU




11.5

OnuceiBaTh HN3Yy4YCHHBIC KBAHTOBBIC SABJICHUA W IMPOLECCCHI, UCIIOJb3YyA
(bHSI/I‘leCKI/Ie BCJIIMYHHBL: CKOPOCTH J3JICKTPOMArHWTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHEPTUA U HUMITYJIIBC (bOTOHa, nepuona
mojgypaciazia, OSHCPIrusd CBA3WM AaTOMHBIX AACP, IIPH OIIHCAHHH
IMpaBHJIbHO TPAKTOBATb (1)H3H‘I€CKPII>1 CMBICJI UCIIOJIB3YEMBIX BCJIMYHH,
UX 0003HAYCHUS U CAWHUIIBI, YKa3bIBATb (l)OpMy.]'ILI, CBA3BIBAIOIHEC
JaHHYIO (1)I/I3I/IIICCKyI-O BCIIMUMHY C APYIHMHU BCINYUHAMHU, BBIYHUCIIATH

3Ha4YCHHE (PU3NYECKON BETUIMHBI

11.6

AHanu3upoBaTh (QHU3MYECKHE MPOLECChl U  SBJICHHS, HUCIHOIb3Ys
(I)I/ISI/I‘-IGCKI/IG 3aKOHBI n MMPUHIHUIIBL: 3aKOH OMa, 3aKOHBI
MOCIIEI0BATENBHOTO M MapajuleIbHOTO COEIUHEHUS IMPOBOJHUKOB,
3akoH [[xoyns — JleHna, 3aK0H AJIEKTPOMAarHUTHOM MHIYKLWH, 3aKOH
NPSIMOJIMHEMHOTO PaclpoCTPaHEeHHsI CBETa, 3aKOHBI OTPa)KEHHUsl CBETA,
3aKOHbl ~ TIPEJOMJICHHSI  CBETa, YpaBHEHHE  OWHIITEHHAa IS
doroadexra, 3aKOH COXpaHEHHS DHHEPTUHM, 3aKOH COXpPaHEHMS
UMITYJIbCAa, 3aKOH COXPAaHEHHUS JJIEKTPHUYECKOrO 3apsijia, 3aKoH
COXpaHEHUsi  MaccoBOro  4Wcia, MocTyiaatel  bopa, 3akoH
paAMOaKTUBHOIO pacnaga; Ipud O3TOM pasiuyaTb CIOBECHYIO
(GopMyTMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BHIPAKECHHUE U yCIOBHS

(rpaHuLIbl, 06JACTH) TPUMEHUMOCTH

11.7

OHpGI[CJ'ISITB HampasJICHUEC BECKTOpPAa HWHAYKOUHW MArHuTHOIO I10JIA

IMPOBOJHHKA C TOKOM, CHJIbI AMnepa 1 CHUIIBI JIopeHua

11.8

CTpOI/ITL n  OIIMCBIBATH I/1306pa)KeHI/I€, co3gaBacMoO€  IINIOCKUM

3€pKajgoM, TOHKON JTUH30U

11.9

Brimmoaaare SKCHICPUMCHTHI 11O UCCIICAOBAHUTIO (1)I/IBI/II-IGCKI/IX SIBJIEHUU U
MPOIIECCOB C UCIMOJIb30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUI; MpH
5ToM GOpMyIHpOBaTh TpodieMy (3amady) M THIOTE3y Y4eOHOro
OKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY W3  MPEIIOKEHHOTO

000pyn0BaHus, MPOBOJIUTE OMBIT U (POPMYJIUPOBATH BHIBOJIBI

11.10

OCYH.[CCTBJ'IHTB INpAMBIC MW KOCBCHHBLIC H3MCPCHUA (I)I/I3I/I‘16CKI/IX
BCJIIMYUH, IIpU 2TOM BBI6I/IpaTB ONTHMAJIBHBIM CIIOCOO HU3MCPECHUA U

HCIIOJB30BaTh U3BCCTHHIC MCTOAbI OLICHKHA HOFpGH.IHOCTCfI H3MepeHHﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIb30BAaHUEM
OpSMBIX  HU3MEPEHHUI; TpH 3TOM KOHCTPYUPOBATh  YCTaHOBKY,
(GUKCUPOBATh PE3YNbTATHl TMOJYYEHHON 3aBUCHUMOCTH (U3HYECKUX
BEJIMYMH B BUJE TAaOIUI[ U TpaUKOB, AEJIATh BEIBOJBI MO Pe3yIbTaTaM

HCCICO0BaHUA

11.12

Cob6mrogate mpaBuia 0Oe3omacHOTO Tpyda TMpH  MHPOBEICHUH




UCCJIEIOBAaHUM B paMKax y4eOHOro SKCIEpUMEHTa, Yy4deOHo-
UCCIIEJOBATENIbCKOW U NMPOEKTHOW EATEIbHOCTU C MCIONb30BAaHUEM

U3MEPUTENbHBIX YCTPOMCTB U 1ab0paTOPHOro 000pyAOBaHUS

11.13

Pemate pacuérHble 3a7a4 C SIBHO 3aJaHHOW (U3MYECKOW MOJIEIbIO,
UCTIONB3YS (PU3MYeCKHe 3aKOHbI M TPHUHIIMIIBEI; Ha OCHOBE aHAJIM3a
yCIOBUSL  3a/ladydl  BbIOMpaTh (U3MYECKYI0 MOJETb, BBIICIATH
du3nYecKue BETUYHHBI U (POPMYJIIBI, HEOOXOIUMBIC sl €€ PeIICHWS,
MPOBOAUTH PACUYEThl U OLEHUBATh PEATBLHOCTD MTOJYYEHHOTO 3HAUYCHUS

(bU3UYECKON BEIIMYNHBI

11.14

Pematb ~ KkayecTBEHHbIE  3aJayH: BBICTpAauBaTh  JIOTUYECKH
HENPOTUBOPEUMBYIO IIEMIOYKY PACCYXJIECHUN C OMOpPON Ha M3Yy4YEHHBIE

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

11.15

Hcnonb3oBaTh Npu  peHIEHUHM y4eOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHBIE TEXHOJOTMU JJIi TIOMCKA, CTPYKTYpHpPOBaHUS,
UHTEpIpeTalud M NPEACTaBICHUS Y4eOHOH M Hay4HO-IIOIMYJIIPHOMN
UH(POPMALIMK, TOTYYEHHONH W3 pa3IMYHBIX MCTOYHHKOB; KPUTHYECKU

aHaTM3UPOBATh MOJTydaeMyr0 HH(pOpMaIIio

11.16

OOBSACHATh MPUHIUIBI JACUCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pPa3nyaTh YCIOBHMsS HX O€30IaCHOTO HCIOJIb30BAaHUS B

IIOBCEIHEBHON KU3HU

11.17

[lpuBOAMTE TpPHMEpPHI BKJANa POCCHHCKUX W 3apyOC)KHBIX YYEHBIX-
(HU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTHEC TCXHUKU U TEXHOJIOT U

11.18

Hcnonp3oBaTe TeopeTHYecKHe 3HAHUS TO (PU3MKE B TOBCEIHEBHOU
JKU3HM 11 oOecrieueHust 0€30MacHOCTH MPU 00paIIeHuH ¢ IprudopamMu
U TECXHHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHUA 3O0POBbA U

CO6J'II-OI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHH B Opr)KaIOH_[eﬁ cpeac

11.19

PaGotate B rpynme ¢ BBIIOJHEHHUEM pPa3JIMUHBIX COLIMAIBHBIX POJIEH,
IUIAHUpOBaTh ~ pa0OTy  TPYNIbl,  PAalMOHAIBHO  PACHPEAENATh
0053aHHOCTM Y  IUIAHMPOBAaTh JEATENBHOCTh B  HECTaHIAPTHBIX
CUTYyallUsIX, aJ€KBaTHO OIIEHUBATh BKJIAJ KAXKIOr0 W3 YYaCTHUKOB

IPYIIBI B PELICHUE PacCMaTpUBAEMOM poOieMbl




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

10 KJIACC

Kon
pa3nena

Konx nposepsiemoro
3JIEMEHTAa

IIpoBepsiemble 1eMeHTBHI COleP:KAHUS

OU3NKA U METO/Ibl HAYUYHOI'O ITO3HAHUWA

1.1

®usuka — Hayka o npuponxe. Hayuneie
METO/bI IIO3HAHUs OKpy’Karomero mupa. Pois
JKCIIEPUMEHTa M TEOPUM B  IIpolecce

MO3HAHUS NPUPOIBL. DKCIIEPUMEHT B (hHU3HKE

1.2

MonenupoBanue (HU3NYECKUX SBICHUH U
npoueccoB. Hayunbie runoressl. dusnueckue
3aKOHBI U TEOpUM. ['paHUIBl MPUMEHUMOCTH
(buznueckux 3aKOHOB. [Ipunnun
cooTBeTcTBUs. Ponb u Mecto (Qu3MKM B
(GOpMHpPOBAaHUM  COBPEMEHHOM  Hay4dyHOMU
KapTUHBI MHpa, B [IPaKTUYECKON

NESITEIbHOCTH JIIOJIEN

MEXAHUKA

#i#HPartHKUHEMATUKA

2.1.1

Mexanuueckoe JABUIXKCHUC. OTHOCHUTENLHOCTD
MCXaHHUYCCKOI'oO ABHXKCHHA. Cucrema orcuéra.

Tpaexropus

2.1

[lepemenienue, CKOpoOCTh (CpeiHsst CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpEHHUe
MaTepuaibHOW TOYKH, MX MPOEKIHUU Ha OCHU
CHUCTEMBI KOOpAUHAT. Cnoxenue

NIEPEMEILCHHUN U CII0)KEHHE CKOPOCTEMN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHEVHOE JIBWKECHUE. I'padpuku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH,
YCKOpEHHUH, yTH u NepEMELICHUS

MaTepI/IaJIBHOﬁ TOYKHU OT BPEMCHU




CBoOoaHoe majeHue. Y CKOpeHre CBOOOHOTO

nagacHus

KpuBonuneiinoe nBuwxkenue. PaBHoMepHOE
JIBUKEHHE  MaTepUaJIbHOM  TOUKM IO
OKpPY>KHOCTH. YTJIOBasi CKOpPOCTb, JIMHEWHAas
CKOPOCTb. ITepuon U 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIIUJIOMETD,
JBUKCHHE CHAPANOB, LIETIHBIE U PEMEHHbBIE

nepenadn

[IpakTueckue paboThL. N3mepenune
MTHOBEHHOM CKOPOCTH. Hccnenosanue
COOTHOLIEHUS MEXIY MYTAMHU, IPONHIECHHBIMU
TEJIOM 32  IIOCIE[OBAaTEIIbHBIE  pPaBHBIC
IIPOMEKYTKHA BPEMEHU MPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJIbHOM CKOPOCTBIO, PaBHOMU
Hy/10. V3ydeHne ABMKEHUS IIapUKa B BA3KOU
KUIOKOCTU.  V3ydyeHue  ABWKEHUS — Teua,

6POLHGHHOFO TOpHU30HTAJILHO

2.2

###Pari#H## IUHAMUKA

2.2.1

[Tpuamn OTHOCHUTEIbHOCTH I'anunes.
IlepBeit 3akoH Herorona. HHepuuanbHble

CHCTEMBI OTCUETa

222

Macca tena. Cwia. [lpuHnun cynepnosunuu

CHJI

223

Bropoii 3akoH HbroToHa 11 MaTepualbHOU
TOYKM B HHEPLUAIBHONW CHCTEME OTCUYETA
(UCO). Tpernit 3akoH Hprlorona s

MaTCpHaJIbHBIX TOUCK

224

3aK0H BCEMUPHOTO TATOTeHUS. CHila TSXKECTH.

HepBaﬂ KOCMHYCCKaAA CKOPOCTD. Bec Tena

2.2.5

Cwuita ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs
CKOJBXEHUSI W  CUJIa TPEHUS  IOKOS.

Koaddumment tpenus. Cuna conpoTUBICHUS




IIpHu ABHXKCHHUUN TCJIa B X KUJAKOCTH HUJIHM I'a3¢C

2.2.7

HOCTyHaTeJ'IBHOC N BpamaTCJIbHOC AOBUXKCHHUEC

abCoIOTHO TBEPAOTO TeIa

228

MOMEHT CHJIbl OTHOCUTEIBHO OCH BpalllCHUS.
[Inedo cunbl. YcnoBusi paBHOBECHS TBEPJOTO
tena B UCO

229

TexHudeckue  yCTpOMCTBA:  IOALIMITHUKY,

JABUXKXCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[MpakTuueckue paboTel. M3ydenue nBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JICHCTBUEM HECKOIbKMX cwuil. HMccienosanue
3aBUCUMOCTH CHUJI YIPYTOCTH, BO3HUKAOIIHNX
B jAedOopMHUpPYEMO TPYKHUHE U PE3UHOBOM
oOpa3iie, OT BeMMYUHBI UX JAedopmanuu.
Hccnenoanue ycnoBuii paBHOBECUS TBEPAOTO

T€J1a, UMCIOIIETO OCh BpAIlICHUA

23

###Pari##3AKOHDBI COXPAHEHNM A B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

2.3.1 MaTepualbHBIX TOYeK. Mmmynec cuibl U
U3MEHEHHUE UMITYJIbCca Tea
53 3akoH coxpaHeHus wumnyinsca B HCO.
o PeakTuBHOE IBUXKEHUE
233 Pabora cuibl
234 MomtHocTh cHIIBI
535 Kunernueckast 3Heprusi MaTepruagbHON TOYKU.
o TeopeMa 0 KHNHETHYECKON YHEPTUN
IlorenuuaneHass sHeprus. IloreHnuanbHas
36 SHEPTUst yIpyro nepOpMUPOBAHHOM
o npyxuHsl. lloTeHuuanbHas sHeprus Tena
BOJIN3M IOBEPXHOCTH 3eMJITU
[ToTeHnnanbHble U HEMOTEHIMAJIBHBIE CHUJIBL.
537 CBs3b  pabOThl HEMOTEHIMAIBHBIX CHI C

N3MCHCHUCM MEXaHHUYECKOM SHCPIrruu

CHCTCMBI TECII. 3akoH COXpPaHCHUA




MEXaHHYECKON OHCPIrun

2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHS
230 TexHUyeckue yCcTpONCTBA: JBUKECHHE PakKerT,
o BOJIOMET, KOIEp, NPYKUHHBIN MUCTOJET
[Ipaktuueckue pabotel. I3yuenue cBs3u
5310 CKOpOCTEM Teln TpH HEynpyroMm ynaape.

HccnenoBanne cBsi3u  pabOTBI  CHIIBI €

H3MCHEHHEM MEXaHMISCKOM OHCPIruu TCjia

MOJIEKYJISAPHASA ®U3UKA U TEPMO/MHAMUKA

3.1

###Par###OCHOBBI MOJIEKY JIIPHO-KMHETUYECKOM TEOPUN

3.1.1

OcHoBHBIE MIOJIO’KEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPHH. BbpoyHoBckoe
neuxenue. luddysusa. Xapakrep ABMKEHUS U

B3aUMOICUCTBHUS YaCTHI] BEIIECTBA

Mopgenn CTpoeHHs Ta30B, JKHAKOCTEH U
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BEIIIECTBA Ha OCHOBE dTUX MOJACICH

3.13

Macca wMonekyn. KonndecTBo BeliecTsa.

[TocTostHHAst ABOTaapo

TennmoBoe paBHOBecue. Temmeparypa u eé

nsmepenue. [llkana remneparyp Llenbcus

Mopnens  upeanpHoro  raza.  OcHoOBHoOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM

TCOPUHU UACAJIBHOT'O I'a3a

AbcoumoTHas TeMrepaTypa Kak Mepa CpeaHen
KHHETHYECKOM OHEPTHUU TCIJIOBOI'O ABUKCHUA

yacrtull raza. [llkana temneparyp KenpBuna

VpaBuenue Kianeiipona — Menzeneesa.

3akoH /lanbTOHA

I'azoBbie 3akoHbBI. M30mpoLiecCh B UACATBHOM
ra3€ C IIOCTOAHHBIM KOJIMYECTBOM BEIIIECTBA:

U30TepMa, H30X0pa, n3obapa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.1.10

[IpakTuyeckue paboThl. V3MepeHHe Macchl
BO3JlyXa B KJlacCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MCXKAY MapaMEeTpaMu COCTOSAHUA

Pa3pCIKCHHOI'O I'a3a

3.2

OCHOBBI TEPMOJJMHAMMKHA

3.2.1

TepMmoauHamuueckas cucrema. BHyTpeHHsS
SHEPrusl TEPMOJAUHAMHUYECKOM CHCTEMBI U

CITOCOOBI €€ N3MEHEHUA

322

KonunuectBo Ternotel u paboTta. BHyTpenHss

OHEPIUsa OAHOATOMHOI'O UACAJIBHOTO Ira3a

3.23

Buasl Tennonepenaun: TEMIONPOBOAHOCTD,
KOHBEKLUsA, U3aydyeHue. TermroéMKOoCTh Tea.
VneapHas TEIIOEMKOCTL BeliecTBa. Pacuér

KOJIMYE€CTBA TCIIJIOTHI IIPpU TCILJIOIICPCaAauc

324

IIepBbiit 3aK0H TepMoauHaMuku. [Ipumenenue
IIEPBOTO 3aKOHa  TEPMOJMHAMHUKH K
u3omnpoueccaM. ['paduyeckas mHTEpnpeTanus

paboTsI raza

3.2.5

TeroBsle MamumHbl. [IpuHOUDBEL AeWcTBUA
TerIoBbIX MamuH. [IpeoOpa3oBanus sHEprun
B TemioBbix  MammHax. Koadduuuent
nosiesHoro  gedctBus  (mamee —  KIIM)

terioBor MamuHbl. [ukin Kapao u ero KII]

3.2.6

Bropoit 3aKOH TEPMOJVHAMUKH.
HeoOpatumocTs  mpoueccoB B HPUPOJE.
TenoBsle JBUTATEIH. DKOJI0ru4ecKue

po0JIeMBbl TEIIOAHEPTETUKU

3.2.7

TexHnueckue YCTPOWCTBA: JBUTATENb
BHYTPECHHETO CropaHus, OBITOBOI

XOJIOAUJIbHUK, KOHAUITUOHECD

3.2.8

[IpakTuyeckue padboTsl. M3Mepenue yaenpHoM

TEIIOEMKOCTH

33

#iHPari## AT PET ATHBIE COCTOSAHM A BEIHECBA. ®A30BBLIE

INEPEXO/IbI




3.3.1

[TapooOpazoBanue u KoHaeHcaus. Mcnapenue
u KUIIEHHE. VnenbHas TEIUIOTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI

KUIICHUA OT AABJICHUA

332

AOcConIoTHAE M OTHOCHUTEILHAS BIIAXKHOCTH

BO3ayxa. HacelleHHsli ap

333

TBépmoe  Temno. Kpucramnmuyeckue  u
amopdHbIe Tena. AHU3ZOTPONHS  CBOWMCTB
KpHUCTAJUIOB. Kunkue KpUCTAJUIBIL.

CoBpeMeHHbIE MaTepHUaIIb

334

[InaBnenne u KpuctauMzauus. Y eabHas

TCIIJIOTA ITJIaBJICHUA. CY6J'II/IMaI_[I/I5I

3.35

VYpaBHeHue TeroBoro 6amaHca

3.3.6

TexHuyeckue YCTpOMCTBA: TUTPOMETP U
MICUXPOMETP,  KaJIOPUMETP,  TEXHOJOTUHU
MOJTYYEHUSI COBPEMEHHBIX MaTepUaliOB, B TOM

YUCJIC HAHOMATCpUaJIOB, U HAHOTCXHOJIOI'MU

3.3.7

[IpaxkTrueckue paboTHI. N3mepenue

BJIAXKHOCTH BO3ayXa

SJIEKTPOANMHAMUKA

4.1

#HHHPar#H#OJIEKTPOCTATHUKA

4.1.1

DneKTpu3ays Tell. DIeKTpUudecKuid 3apsi. [IBa

BH A SJICKTPUUICCKUX 3apsAa10B

HpOBOI[HI/IKI/I, JUDBJICKTPUKHU u

MOTYIIPOBOIHUKHU

4.1.3

3aKOH COXpaHEHHMs IEKTPHIECKOTO 3apsiaa

4.1.4

B3aumogeiictBue 3apsanos. 3akon Kymnona

DIIEKTPUYECKOE noJie. Hanpspxk€HHOCTH
3JEKTPUUYECKOTO TOJISL. [TpunIHT
CYHEPIO3UIIAH. Jluann  HanpsKEHHOCTH

QJICKTPHUYCCKOTIO ITOJIA

Pabora cun QJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenuuain. Pa3HocTh HOTEHIINATIOB

HpOBOI[HI/IKI/I U OUBJICKTPUKHU B NOCTOAHHOM




QJICKTPHUICCKOM II0JIC. I[I/ISJIGKTpI/I‘ICCKaH

IIPOHULIAEMOCTh
ONEeKTPOEMKOCTD. Kongencarop.
4.1.8 OneKTpOEMKOCTh IUIOCKOTO  KOHJEHCATOpA.
OHeprus 3apsHKEHHOTO KOHAEHCATopa
TexHnueckue  yCTpONCTBAa:  BJIEKTPOCKOIL,
419 JIEKTPOMETP, DJIEKTPOCTAaTHUECKas 3alllWTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHIEHCATOD,
KCEPOKC, CTPYHUHBIA IPUHTEP
4110 IIpaxkTrueckue paboThI. N3mepenue

INEKTPOEMKOCTH KOHICHCATOpA

4.2

HHHPar##H#IIOCTOSHHABIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEAAX

YcnoBus CYIICCTBOBAHUSA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOro Toka. Mcrounuku Toka. Cuia
Toka. [locTostHHBIN TOK
4.2.2 Hanpsioxenue. 3akon Oma 1151 yyacTka 1enu
423 DJIEKTPUYECKOE COMPOTUBIICHUE. Y IEIbHOE
o COTMIPOTHBIICHUE BEIIECTBA
424 [TocnenoBarensHoeE, napajuienbHoe,
o CMEIIaHHOE COEUHEHNE TTPOBOTHUKOB
Pabota anexTpudeckoro Toka. 3akoH J[xoyms
4.2.5
— Jlenna
4.2.6 MOUIHOCTD JEKTPUIECKOT0 TOKa
ANEeKTpoaABIKYyIas cuia (namee — IJC) u
427 BHYTPEHHEE COMPOTUBIECHNUE MCTOYHHKA TOKA.
o 3akon Owma g TOJMHOM  (3aMKHYTOW)
3neKTpuuecKkor uenu. Koporkoe 3aMbikaHue
DNeKTpoHHas MIPOBOJUMOCTh TBEPABIX
428 METa/NIOB.  3aBUCHUMOCTb  CONPOTHUBJICHUS
o METaJlJIOB oT TEeMIEpPaTypHl.
CBepXIpoBOAUMOCTh
12,9 OnekTpuueckuid TOok B Bakyyme. CBolicTBa

3JIEKTPOHHBIX ITyYKOB




4.2.10

[MonynpoBonuuku. CoOOCTBEeHHAS U TPUMECHAs
MPOBOJIMMOCTh TOJIYIPOBOJHUKOB. CBOICTBa

p-n nepexona. [TonynpoBoaHuKoBbIE TPUOOPHI

4.2.11

DNEeKTPUYECKH  TOK B DJEKTPOJIMTAX.
DIIEKTPOIUTHYECKAS JTMCCOITHAITHS.

DNeKTponn3

4.2.12

DneKTpuuecKui TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSTENILHBIN
paspsia. Pa3nuyHbie TUIIBI CaMOCTOSTEIBHOTO

paspsaa. Mounnus. [1nasma

4.2.13

Texnuueckue yYCTpOMCTBA:! aMIIepMeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHUKU  TOKaQ,
9JIEKTpOHArpeBaTeIbHbIC npubopHl,
3JIEKTPOOCBETUTENbHBIE PUOOPBI, TEPMOMETP
COIIPOTHBIICHUS, BaKyyMHBI MO,
TEPMUCTOPBI u (oTope3nucTopsl,

HOJ'IprOBOI[HI/IKOBI)II\/JI Auona, raJlbBaHUKa

4.2.14

[IpakTuueckue paboThL. N3yuenne
CMEIIIaHHOTO COEIMHEHUS PE3UCTOPOB.

Mamepenne DJIC wuCTOYHMKA TOKa U €ro
BHYTpPEHHEro comnpotusienus. HaOmronenue

AIIEKTPOIIH3a

11 KVIACC

Kon Koanposepsiemoro
pasaena 3JIeMeHTAa

IIpoBepsieMble 3J1eMEHTHI COIEPKAHUSA

4

SJIEKTPOAMHAMUKA

#HHHParHMATHUTHOE I10JIE. DJIEKTPOMATI'HUTHASA MHAYKIA

43.1
4.3

IlocTostHHBIE MaruuThbl. B3amMmonaelicTBue

IIOCTOSAHHBIX MarHuToOB

432

MarnutHoe mosle. BekTop MarHuTHOU
nHaykuud.  IlpuHmun — cyneprnosuuun.

Jluaun marautHOM wWHAYKUMH. Kaptuna




JIMHUM  MarHUTHOW  WHIAYKIMA  TIOJS

IIOCTOSAHHBIX MarHuToOB

MaruuTHOE 10J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMil 1osist JJIMHHOTO MPSAMOTO

IIPOBOAHHMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MIPOBOJIHUKA, KAaTYHIKAU C TOKOM. OImbIT
Opcrena. BzanmogeiicTBie NpoBOIHUKOB €
TOKOM
434 Cunia AMniepa, €€ MOJyJib U HallpaBJiEHUE
Cuna JlopeHua, €€ MOAyJIb U HalpaBICHUE.
JIBrokeHue  3apsDKEHHOM  YacTHIbl B
433 OJTHOPOJIHOM MarHuTHoM tone. PaGora
cuibl JIopeHua
43.6 SIBIIEHME DIIEKTPOMArHUTHOM MHAYKIIUU
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C unaykuuu. 3aKOH JIEKTPOMAarHUTHON
438 uHaykuuu @apanes
BuxpeBoe »snexktpuueckoe mnome. OJIC
WHIYKUMA B TPOBOJHUKE, JBIXKYLIEMCS
439 MOCTYNATEIbHO B OJJHOPOJHOM MArHUTHOM
oJie
4.3.10 [TpaBuio Jlenna
NHAYKTUBHOCTH. SIBIECHME CAMOWHIYKIIUH.
4.3.11 O/1C camouHyKIUU
DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMAarHUTHOE T0JIE
TexHuyeckue  YCTpOMCTBA:  IOCTOSIHHBIE
MarHuThbl, 3JIEKTPOMArHUTHI,
4.3.14
3IEKTPOABUTATENb, YCKOPUTEIHN
JJIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb
IIpakTuueckue paboTHI. N3yuenue
4.3.15 MarHdTHOTO TIOJISI KATYIIKH C TOKOM.

Uccnenosanue pelcTBHA  MOCTOSHHOTO




MariuTa Ha paMKy € TOKOM. Hccnenosanue

SABJICHUA BHCKTpOMaI‘HI/ITHOf/'I HHAYKIIUHN

KOJIEBAHMA 1 BOJIHBI

5.1

###HParttHMEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpuast cuctema. CBoOOIHBIE
KojeOanusa. ['apMOHHMYECKHE KOJICOaHMS.
[lepuon, wactora, ammumtyna u ¢asa

KoJe0aHui

[IpyxuHHBIH MasTHUK. MartemaTu4ecKkui

MasiTHHUK

YpaBHEHHE TapMOHUYECKHUX KOJICOAHUH.
Kunemaruueckoe " OUHAMHUYECKOE

OIMCaHUE KOJIEOATEIHLHOIO IBIKEHUS

[IpeBpaienue SHEPTUU npu
FapMOHUYECKUX KOJIEOAHHUSIX. CBsi3b
aAMIUTUTYbI KoJIeOaHui HCXOIHOU
BEJIMYMHBI C aMIUIUTYAaMHU KojeOaHuil e€

CKOPOCTH U YCKOPEHUS

Konebarenbubiit  koHTYp.  CBOOOIHBIE
INEKTPOMArHUTHBIC KOJIEOAHMS B
UICATHHOM  KOJICOATCIIbHOM  KOHTYpE.
AHaNOrMsT MEXAYy MEXaHHYCCKUMH M
ANEKTPOMArHUTHBIMU KOJIEOAHUSIMH.

®opmyna Tomcona

3aKoH COXpaHCHHA SHEPrun B HUACAIIBHOM

KoJ1e0aTeIbHOM KOHTYpE

BbIHy)X1eHHbIE MEXaHUYECKHE KOJIeOaHuUs.
Pesonanc. Pesonancuas KpHuBasl.
BBIH}DK)IGHHBI@ OJICKTPOMArHuTHBLIC

KOJICOaHUS.

Ilepemennbiii  Tok.  CHHYycOMOAIBHBIN

IIEPEMEHHBIN TOK.

MoIHOCTh MMEPEMCHHOT'O TOKa.

AMIUIUTYAHOE M JIEHCTBYIOIEE 3HAYECHHE




CHJIbI TOKA U HAITPSXKCHUA

5.1.10

Tpancdopmarop. [IponssoacTBo, nepenaya
U MOTpeOJIeHHe SIEKTPUUECKON IHEPTHH.
DKOJIOTUYECKHE PUCKHU NPU MPOU3BOJACTBE
BJIEKTPUYECKON SHEPIuu. Kynberypa
WCIOJIb30BaHUs AIIEKTPOIHEPTUU B

HOBCEIHEBHON KU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicmorpad,
AIEKTPUICCKHUH 3BOHOK, JMHUH

QJICKTpoIepcaavd

5.1.12

[Tpaktiueckue paboTel. MccnenoBanue
3aBHCUMOCTH IIepuoJa MaJblx KosieOaHui
rpy3a Ha HUTU OT JUIMHBI HUTH WU MAacChl
rpy3a. MccienoBanue nepeMeHHOrO TOKA B
LeNu M3 TOCJIEI0BAaTEeIbHO COEIUHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PE3UCTOpa

5.2

##HParfHHMEX AHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, yCI10BUA
pacnpoctpanenusi.  Ilepuon.  Ckopocthb
pacrpocTpaHeHHss W JUIMHA  BOJIHBL

HOHCpe‘-IHBIC " IPOAOJIbHBIC BOJIHEBL

522

###Par### utepdepeHnus u audpakius

MCXaHHYCCKHX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
M3JIYYCHHUSI  DJICKTPOMATrHUTHBIX  BOJIH.
B3anmuas opuentanusa BektopoB E, B u v

B DJICKTPOMAarHUTHON BOJIHE B BAKyyMe

525

CBoiicTBa  3JIEKTPOMArHUTHBIX  BOJIH:
OTpaX€HUE, NPEJIOMIICHUE, MOJSPU3ALINS,
mudpakius, uHTepdepeHuus. CKOpOCTb

QJICKTPOMAriuTHBIX BOJIH

5.2.6

[xana 3JIEKTPOMAarHUTHBIX BOJIH.

HpI/IMeHeHI/Ie SJICKTPOMAaruuTHBIX BOJIH B




TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHBI paguoCBA3HM W TCICBUACHUA.
Pannonokanms. 3J'ICKTpOMaF HUTHOC

3arps3HEHUE OKPYKAKOLIEH CPEIbl

5.2.8

TexHu4eckue yCTpONCTBA: MY3bIKAJIbHBIE
UHCTPYMEHTBI, YJIBTpa3ByKOBas
JUAarHoCTHKa B TEXHUKE M MEIULUHE,
panap, panuonpUEMHUK, TEJIEBU30D,

anTeHHa, Tenedon, CBU-meun

53

#HHPartt##OIITUKA

5.3.1

[IpssMonuHEHOE pacnpoCTpaHEHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu cBera

532

OrpaxxeHne cBeTa. 3aKOHBl OTPaKEHUS
cgera. [loctpoeHne M300paskeHH B IIIOCKOM

3epKajie

533

[Ipenomrienne cBera. 3aKOHBI TPEIIOMIICHUSI
CBeTA. AOCONIOTHBIN IMOKAa3aTelb

MPpCIOMIICHUA

534

IomHoe BHYTpEHHEE OTpaXKEHHE.
IIpenenbHblli yroyl MOJHOIO BHYTPEHHETO

OTpaKEHUS

535

Hucnepcusi cBera. CHOXHBIM  COCTaB

Oenoro ceera. L{Ber

53.6

Cobuparoniie ¥ pacceuBarOIIde JUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHE U
OIITUYCCKast culia TOHKOI>'I JINH3BI.
[TocTpoenune n300pakeHU B COOMPAOIINX
U paccenBaronmx JauH3ax. Dopmyna
TOHKOH NHH3BL. YBEIWYCHHE, daBacMoe

JIMH301

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKH

53.8

WNnrtepdepenuss cBera.  KorepeHTHbIe

HCTOYHHKHU. YcnoBus HaOIIOAEHUS




MaKCUMYMOB u MUHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(l)aBHI)IX KOI'¢pCHTHBIX KCTOYHHUKOB

Hudpakmus  cBera.  J{udpaknuonHas

peméTka. YcaoBue HaOMIOAEHUS TIaBHBIX

5.39 MaKCHMYMOB npu MaJCHUN
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIHUOHHYIO PEIIETKY
5.3.10 [Tonspuzanust cBera
TexHuueckue yCTpPOWCTBA: OYKH, JIyIa,
(dboToanmapar, MTPOEKIIMOHHBIA arapar,
5.3.11 MHKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(ppaKIuOHHAS peérka,
TIOJISIPOU T
[IpakTuueckue paboTHL. Nsmepenue
5312 nokazatensi mpenomsienus. McciemoBanue

CBOHCTB  W300paXGHM B  JIMH3AX.

HaGmoienue nucnepcun cBeTa

BJIEMEHTbI CIIELIUAJIBHOW TEOPMM OTHOCUTEJIBHOCTU

6.1

I'paHuubl IPUMEHUMMOCTH  KJIACCUYECKOU
MEXaHUKH. [TocTynatel TEOPUHU
OTHOCHUTEIIbHOCTH: MHBApUAHTHOCTH
MOAYJIsl CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIUII OTHOCUTEIBHOCTH DUHIITEHA

6.2

OTHOCHTENBLHOCTD OJHOBPCMCHHOCTH.
3aM€I[JIeHI/Ie BpEMCHU U  COKpaAIICHHUC

JJIMHBI

6.3

DHeprusi ¥ UMIYJIbC CBOOOTHON YaCTHIIBI

6.4

CBs3p Maccbl € DHEPrued M HMMIIYJIbCOM
CBOOOJHOM yacTULbl. OHEpPrus IMOKOs

CBOOOIHOI YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

##Par###JIEMEHTBI KBAHTOBOU OIITHUKU

7.1.1

®otonbl. Popmyna [lnanka cBsI3u SHEPTUN




¢boToHA C ero 4YacTtoTod. OHeprus u

UMIYIbC (GOTOHA

OtkpeiTHE U HccnenoBanue dorodddexra.
Oneitet AI. CroneroBa.  3aKoHbI

dhoTorddekra

YpaBHeHUE OHHIITENHA st
dotorddekra. «KpacHas TpaHUIa»

dboTorddexra

7.1.4

JaBnenne cBera. OnbiTel I[1.H. JleGeneBa

7.1.5

XUMHYECKOE JeHCTBUE CBETA

TexHuueckue yCTpOWCTBA: (POTOIIEMEHT,
¢doronaTuuk, COJIHEUHAs! Oarapes,

CBETOIHO/I

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma TomcoHa. OnbBITE
Pesepdopaa mo uccrnenoBanuo cTpoeHus

aToMa. HnaHeTapHaﬂ MOJCIIb aTOMa

7.2.2

[Toctynater bopa. N3nyuenne u
noryiomeHne (GOTOHOB MpH  Iepexojne
aTomMa C OJHOrO YPOBHS JHEPrud Ha
npyroi. Bunsl cnexktpoB. CriekTp ypoBHEH

OHCPIvuH aTOMa BOAOPOJIa

7.2.3

BomnHoBEIe cBoMcTBa 4acTHll. BOJHEI e
bpoins. KopnyckyisipHO-BOITHOBOM
ayanmusM.  Jludpakuus 9JEKTpOHOB  Ha

KpHUCTalljgax

7.2.4

CroHTaHHOE U BBIHYXXJICHHOC H3JIYYCHHC.

YcTpolicTBO M IPUHIMIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaJIbHBIN
aHayu3 (CIEKTPOCKOI), Jlazep, KBaHTOBBIN

KOMIIBIOTEP

7.2.6

[Ipaktnueckue  pabotel.  HaGmronenue

JMHEWYATOro CIEKTpa

7.3

ATOMHOE APO




7.3.1

Meroapl HaOMIOIEHUS M PETHCTPAIlUA

QJICMCHTAPHBIX YaCTHUIL]

7.3.2

OTkpbITHE  PATUOAKTUBHOCTU.  OMBITHI
Pesepdopna mo ompenerneHu0  cocraBa
paguoakTUBHOrO  W3iydeHus. (CBOMCTBa
anb(a-, O6eTa-, raMmma-u3nydeHus. BrnusHue

PaaAuOaKTUBHOCTH HaA XMUBBIC OPraHN3Mbl

7.3.3

OTkpblITHE  NPOTOHA WU HEUTpPOHA.
Hyxnonnass moxens siapa I'eitzenOepra —
WBanenko. 3apsn sapa. MaccoBoe 4ucio

sapa. M3oTomnsl

7.3.4

Anbda-pacnan. DIIEKTPOHHBIN u
MMO3UTPOHHBIN Oera-pacrna. I'amma-
W3ITy4CHHE. 3aK0H  PaJAMOaKTUBHOTO

paciaaa

7.3.5

OHeprusi CBSI3W  HYKJIOHOB B  sJIpe.

SAnepusie cuibl. [ledext maccsl sapa

7.3.6

SnepHble peakuuu. JleneHue U CUHTE3

saep

7.3.7

SAnepHsiit peakTop. TepmosinepHbIit
cunte3. [IpoOGiembl ¥  MEPCHEKTUBBI
SAIEPHOM  DHEPreTHUKU.  ODKOJOTHYECKHE

aCIEKTHI SCPHON YHEPTETUKHU

7.3.8

OneMeHTapHple  4dacThlbl.  OTKpbITHE
IIO3UTPOHA. DyH1aMEHTAIIbHBIE

B3aUMOJIEVCTBUS

7.3.9

TexHu4eckue  yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAmepHbBI peakTop,

aroMHas bomba

7.3.10

[Ipaktuueckue pabotel. MccrnenoBanue
TPEKOB YacTHI] (mo TOTOBBIM

¢dotorpadusam)

SJIEMEHTBI ACTPO®U3UKHU

8.1

Bun 3Bé3mHoro neba. Co3Besmusi, sipKue




3Bé3I[I>I, IIIaHCThI, UX BUAUMOC IBHKCHHC

8.2

ConHeunass cucrtema. IlmaHeTrsl 3eMHOU
TPYIIIIBIL. [ImaneTsI-rurauTol u ux
CHyTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHI. MaJIBIe

Tesra COJTHEUHOU CUCTEMEI

8.3

Connue, d¢ortochepa u  armocdepa.

ConHeuHast akTUBHOCTD

8.4

Hcrounuk sHeprun ConHua U 3BE37

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTh, PaJHyC, TEeMIEpaTypa,
HX B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJBHBI  KJIacC — CBETUMOCThHY.
3BE3NMBI  TIIABHOM  MOCHEIOBATSILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTB» JUIS

3Bé3I[ IJIaBHOM OCIICA0BATCIIBHOCTHU

8.6

###Par###BuyTpeHHee CcTpoeHHE  3BE3L
CoBpeMeHHbBIE TIPEJICTABIICHUS 0
MMPOUCXOXKACHUN W 3BOJIFOIIUU COJIHL[a )41

3BE3. DTaIbl )KU3HU 3BE3T

8.7

Mneunsiii  Ilyre — nHama ['amakTuka.
CnupaneHas cTpykrypa  ['anmaktukw,
pacnpeneneHue 3BE31, Ta3a U IBUIM.
[lonoxxenne wu paBwkenne ConHoa B
lamaktuke. Ilmockas wu  cdepudeckas

nmoacucTeMbl [ anmakTuku

8.8

Tunel ranaxktuk. PanuoramakTuku U

KBazapbl. UEpHBIE ABIPHI B s1/Ipax rajJakTHK

8.9

Bcenennas.  Pacmupenue — Bceenennoid.
3akon XaOb6na. Pa30eraHue ramakTHK.
Bospact u pamuyc BceneHHoil, Teopus
bonbmioro B3peiBa. Mojgens  «ropsiueit

Bceenennoi». PenukroBoe usiyueHue

8.10

Macmrabnas ~ cTpykrypa  BceneHHOR.
Meraranaktuka. HepeméHnnsie mpo6aembl

aCTPOHOMHUHU




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» ®usuka. 10 knacc. Maxuies I'.4., byxosues b.b., Corckuiit H.H.; nox
penakmueii [TapdpenTreBoit H.A. AkninonepHoe obmectBo «M3aaTenscTBO
«IIpocsemieHue»

» Ouspuka. 11 kimacc. Mskuwes 1'.41., byxosues b.b., Hapyrun B.M.; nox
penakiueit [TapdpentreBoit H.A. AkninonepHoe obmiectBo «M3aaTenscTBO

«IIpocBemienune»

METOAUYECKUE MATEPHUAJIBI IJIS1 YUUTEJIA

Mapon A.E., Mapon E.A. ®usuka. Jlugaktuueckue marepuaisl. 10 knacc.— M.:
Hpoda, 2004.

Mapon A.E., Mapon E.A. ®usuka. Jlugaktuueckue marepuaisl. 11 kinacc.— M.:
Hpoda, 2004.

Kypuan «Puszrka B MIKOJIEN

[Tpunoxenue k razere «llepBoe ceHTAOps»- «DU3nKa»

bennpukos I'., Byxosues b. «Coopnuk 3anau no ¢puszuke» M., Alipuc-
npecc,2000r

.U TlepenbsMan «3aHuMarenbHas MeXaHuka. 3HaeTe Jid Bbl Gusuky?», M, ACT,
1999

bubnuoTteka HarmsaaHbIX mocooOuit; dusnka 7-11 k. [Ipaktukym; OTKpbITast



¢uzuka 1.1 (Honronpynueiii, DU3NKOH)
A.B. Arano, Meaununckas ¢usuka, Hacts 1/Hacts 2, YaebHoe mocobue,

Kazann, 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU
UHTEPHET

http://class-fizika.ru/

http://sverh-zadacha.ucoz.ru/index/0-95

Enunas komnekuus uudpoBbIX 00pa30BaTENbHBIX PECYPCOB. - Pexxum
noctymna: http://school-collection.edu.ru

DJeKTpOHHBIE MPUIIOKEHUS K yueOHUKaM. - Pexxum noctyna :
http://www.drofa.ru/catnews/dl/ main/biologyhttp://ict.edu.ru/lib/school-
catalog

Karanoru "O06pa3oBaTenbHbIe pecypchl ceTd MHTepHET 7151 OCHOBHOTO O0IIEeTo
U cpeaHero (MoHoro) oduiero oopazoBanus',;

http://fcior.edu.ru denepanbHblii HEHTP UHPOPMALIUOHHO-

oOpazoBarenbHbIX pecypcoB. MunO0p PO

http://www.openclass.ru

OTKpBITHIN KJ1acc

http://rg.ru/2011/03/16/sanpin-dok.html

http://school-collection.edu.ru

Enunas xomnekius nudpoBbix 00pa3oBaTEIbHBIX PECYPCOB



http://standart.edu.ru

denepanbHBIA TOCYIAPCTBEHHBIN 00pa30BaTEeIbHBIN CTAaHAAPT
http://www.edu.ru

®enepanbHbIil nopTai «Poccuiickoe oOpazoBaHuE»
http://www.ict.edu.ru

[Toptan «MHbOpMaTnOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
00pa3oBaHUN

http://www.it-n.ru CeTb TBOpUECKUX YUUTENICH

http://zoomet.r

[Tencosert.org

12-ii Bcepoccuiickuii ”HTEPHET-TIEACOBET

http://festival.1september.ru/articles/subjects/5
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