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MNOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o ¢usuke 6a30BOro ypoBHsS Ha YPOBHE CPEJHETO OOIIErOo
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE IIOJIOKEHUI U TpeOOBaHUI K pe3yibTaTaM
OCBOEHUSI OCHOBHOW 00pa30BaTeNIbHOM porpamMmsl, npezacTabiieHHbIX B PI'OC
COO, a taxxe ¢ yuétoM (eaepanpbHON pabouel mporpaMMbl BOCIIUTAHUS U
KOHLEMINY MPEeNoJaBaHus yueOHoro npeamera « Pu3nka» B 00pa3oBaTeIbHBIX
opranu3zanuax Poccuiickon denepanuu, peanu3yonux OCHOBHbBIC
o0Opa3oBaTebHbIE TPOrPAMMBI.

ConeprxaHue mporpaMMsbl 1o (GU3MKE HAIMIPaBJICHO HA (POpMHUpPOBaHHE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatonuxcs 10—11 kmaccoB mpu
oOydeHnH ux (pu3uKe Ha 6a30BOM YPOBHE HA OCHOBE CUCTEMHO-IEATEIbHOCTHOTO
noaxoja. [Iporpamma no ¢gusuke coorBercTByeT TpeboBanusm ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM U METAIIPEAMETHBIM PE3YJIbTaTaM
OoOy4YeHHs], a TAKXKE YUUTHIBAET HEOOXOAMMOCTb peaTnu3aliui MEKIIPEAMETHBIX
CBsI3eH (PU3UKU C €CTECTBEHHO-HAYUYHBIMH YUeOHBIMU ITpeiMeTaMu. B Heil
OTIPENETAIOTCS OCHOBHBIE LIEIN U3YUeHHs (U3UKU HA YPOBHE CPEIHEr0 OOLIETO
o0Opa3oBaHMUsl, IUIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (PU3UKU: JINYHOCTHBIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[TporpamMma 1o (pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOCHUS Kypca (PU3MKHU Ha Oa30BOM ypOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTro npeamera « Pu3nka» 1o rogaM o0ydeHwusl.
®du3rkKa Kak Hayka 0 HauboJsee oOUMX 3aKOHaX MPUPOJIbI, BHICTYNAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJI€, BHOCUT CYLUIECTBEHHBIN BKJIA]] B CUCTEMY
3HaHMI 00 okpyxatomeM mupe. [IIkonbHbIN Kype (U3UKH — CUCTEMOOOPa3yOLIUi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, TOCKOJIBKY (PU3NUECKHE 3aKOHBI

JIe’KaT B OCHOBE MPOIECCOB U SIBJICHUM, U3yUaeMbIX XUMUEH, OMOJIOTHEH,
dbusndeckoii reorpadueii u actponomuei. Mcronb3oBanue 1 akTHBHOE
npUMeHeHne GU3NYECKUX 3HAaHUM onpeeseT XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHH B cpepe IHEPreTUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCA, MOJyYEHNsI HOBBIX MAaT€PUAJIOB C 3aIaHHBIMUA CBOMCTBAMH U JPYTHUX.
N3ydenne pu3nKu BHOCUT OCHOBHOM BKJIaJ B (POPMUPOBAHUE €CTECTBEHHO-
HAy4YHOW KapTUHBI MUpa 00y4aromuxcs, B pOpPMUPOBAHNE YMEHUN IPUMEHSATh
HAy4YHbIA METOJI MO3HAHUS TIPY BHIMTOJIHEHUHU UMH Y4€OHBIX HCCIICJOBAaHUM.

B ocHOBY kypca pu3nku 1151 ypOBHS CpeHET0 00111ero 00pa3oBaHuUs
MOJIOKEH Al UAEH, KOTOPBIE MOYKHO PaCCMaTpyBaTh KaK MPUHLIUIIBI €70
MTOCTPOCHMUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEW KYpC SIBIISIETCS JJOTUYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepHall U3 BCeX pa3eiaoB PU3MUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBHHU ¢ HEMl MaTepuall Kypca (Hpu3nKu
00BbeUHEH BOKPYT Pu3ndeckux Teopuil. Benymmm B Kypce sBisercs



dbopMHpoBaHUE TIPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
nouie.

Hoes eymanumapuszayuu. E€ peann3aniysi npeanosaracT UCIOIb30BaHUE
I'YMaHUTAPHOTO MOTeHIIMAaNA (PU3UUYECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHUS
(bU3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKIKE C MUPOBO33PEHUYECKUMU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU MTpoOIeMamMu.

Hoes npuxnaownoii nanpasnennocmu. Kypc husuku npeamnosaraet
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIOKEHUM
W3YYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs MocpeIcTBOM BBEACHUS JIEMEHTOB
COJIep>KaHMs, MOCBSIIEHHBIX 3KOJIOTMYECKUM IPOoOIeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C pa3BUTHEM TEXHUKHU U TEXHOJOTHM, a TAKXKE 00CYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

Crep:KHEBBIMU JIEMEHTAMU Kypca GU3UKU Ha YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus SIBISIIOTCA (puzudeckue Teopuu (GopMUpOBaHUE MIPEACTABICHUM O
CTPYKTYp€ MOCTPOCHUS PU3NUECKON TeOpUHU, poiu GyHIAMEHTAIbHBIX 3aKOHOB U
MIPUHLINAIIOB B COBPEMEHHBIX MIPEACTABICHUSX O IPUPOJIE, TPAHUIAX
MPUMEHUMOCTH TEOPHUI, JIJIS1 OITUCAHUS €CTECTBEHHO-HAYUHBIX SIBIICHUU U
MIPOIIECCOB).

CucteMHO- eI TEeNbHOCTHBIN TIOJIX0/T B Kypce (DM3UKU PeaU3yeTCs MPExkKIe
BCETO 3a CUET OpraHu3alui SKCIEPUMEHTAIBHON JEATEIBHOCTH 00YYaIOIUXCSl.
st 6a30BOro YpoBHS Kypca (PU3UKHU — 3TO UCIOJIH30BAHUE CUCTEMBI
(GpOHTATBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA00PATOPHBIX padoT,
KOTOpBIE€ B IporpaMMme 1o pusruke 00beTMHEHBI B OOIIUNA CIIMCOK YUSHUYECKUX
PaKTUYECKUX padOT. Brinenenue B yka3aHHOM MepevHe JJabopaTOPHbBIX padoT,
MPOBOAUMBIX JIJIsi KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISCTCS Y4aCTHUKAMU
00pa30BaTeNBHOrO Mpoliecca UCXOAsI U3 OCOOEHHOCTEN IIIaHUPOBAHUS U
ocHaieHus kabunera gusuku. [Ipu 3TOM 0OGecrieunBaeTCs OBJIA/ICHUE
OOYYarOIIMMUCS YMEHUSIMU TTPOBOJIUTH KOCBEHHBIC U3MEPEHUS, UCCIIEIOBAHUS
3aBUCUMOCTEN (PU3NYECKUX BETUYNH U MIOCTAHOBKY OMBITOB IO MPOBEPKE
MPEVIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHuE yAENSIETCS PEUIEHUIO PACUETHBIX U KAU€CTBEHHBIX
3amad. [Ipu 3ToM 1St pacU€THBIX 3a/1a4 IPUOPUTETOM SIBIIIFOTCSA 3aa4H C SIBHO
3aJlaHHOM (PM3UYECKOI MOJIENbIO, TO3BOJISIIOIINE IPUMEHSTh N3yUYE€HHbIE 3aKOHbBI U
3aKOHOMEPHOCTH KaK U3 OJTHOTO pa3zelia Kypca, TaKk U HHTETpUupys 3HaAHUS U3
pa3HbIX pa3aenoB. i KauecTBEeHHBIX 3a]ja4 PUOPUTETOM SIBJISIIOTCS 3aJJaHUs Ha
00BsICHEHHE MPOTEKaHUs (PU3NUECKUX SIBJICHUI U MPOIECCOB B OKPYKAIOIIEH
YKU3HU, TpeOyrolue Bbioopa puznueckoit MoaeNu Il CUTyalluy MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B cootBercTBuu ¢ TpeboBanusmu GI'OC COO k marepuaibHO-
TEXHUUYECKOMY 00ecredeHHI0 yueOHOTo mpoiiecca 6a30Bblii ypOBEHb Kypca
(Gu3MKHN Ha ypPOBHE CPEAHETO 001Eero 00pa3oBaHMsl JOJKEH U3y4aThCs B YCIOBUAX
peaIMeTHOro KaObruHeTa (PU3MKU WK B YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETa



MIPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIA. B kabuHeTe Pu3nKu NOKHO OBITH
Heo0XxouMoe 1abopaTopHOe 000PYAO0BaHKE IS BHITIOJHEHUS YKa3aHHBIX B
nporpaMmme o (GU3NKe YICHHUSCKUX MPAKTHIECKUX pabOT M IEMOHCTPAIIIOHHOE
o0opy1I0BaHHE.

JlemoHcTpanroHHOe 000pymoBaHne GOPMUPYETCS B COOTBETCTBHH C
IPUHIIUIIOM MHHUMAJIBLHOU JJOCTATOYHOCTH U 00ECTICUNBAET MTOCTAHOBKY
MIEPEYUCIICHHBIX B TIPOrpaMMe 1o (PU3HUKE KITFOUEBBIX IEMOHCTPAITUH IS
WCCJICIOBAHMSI M3y9aeMbIX SIBJICHUH U MPOIIECCOB, SIMITUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopaTopHoe 000pyAOBaHUE I YICHHUECKUX MPAKTUIECKUX paboT
dbopMupyeTCs B BUJIE TEMATHIECKUX KOMIUICKTOB U 00ECIIEYNBACTCS B pacuETe
OJTHOTO KOMITJIEKTA Ha ABYX 0Oydaromuxcs. TeMaTndaecKue KOMIUICKTHI
71a00paTOPHOTO 0OOPYAOBAHUSA JTOJKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCITIOJIb30BAaHUU aHAJIOTOBBIX U IIU(POBBIX TPUOOPOB, a TAKIKE KOMITHIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPHUH.

OCHOBHBIMHU TEJIIMHU U3y4eHUsI PU3UKHU B 0011eM 00pa30BaAHUU SBIISIFOTCS:

e (opMupoBaHUE UHTEPECA U CTPEMIICHHS O0YUAIOIIUXCS K HAYYHOMY
U3YYCHUIO MTPUPOIbI, PA3BUTHE UX WHTEJUICKTYaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE TO3HAHUs U (OPMHUPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3yICHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (opmMupoBanue yMEHHI OOBICHATH SIBICHUS C UCITOJIB30BAHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHUE MpeaCTaBICHUN O POJIA (PU3UKH JIJIST pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne STUX 1eliel 00ecreunBaeTCs PeIIeHUeM CIASAYIOMNX 3a/1a4 B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEHETO 00IIero oOpa3oBaHuUs:

e TMPHOOPETEHHE CUCTEMBI 3HAaHHUK 00 00X (PU3NUESCKUX
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKIIIOUAsi MEXaHUKY,
MOJICKYJIIPHYIO (DU3HUKY, dTIEKTPOAMHAMHUKY, KBAHTOBYIO (DU3UKY U
AJIEMEHTHI aCTPOPHU3UKH;

e (opMupoBaHHE YMEHHI TPUMEHSATH TEOPETHUUCCKHUE 3HAHUS IS
00BsICHEHUS (PU3NYCSCKUX SABJICHUHN B TIPUPOJC U JIJIST IPHHITHS
MPAKTUYECKUX PEIIEHUN B IOBCEAHEBHOW )KU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS Pa3TUYHBIX 3a7a4 C SBHO 33 IaHHON
(bU3MYEeCKOM MOJIENBIO, 3a1a4, IMOAPa3yMEBAIOIINX CAMOCTOSATEIHLHOEC
co3faHue GU3NIECKOW MOJCIH, aJIcKBAaTHON yCIIOBUSIM 3aJa4H,

e TOHWMaHUE (PU3NYECKUX OCHOB U MPUHITUTIOB ICHUCTBUS TEXHHUECKUX
YCTPONCTB U TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHHS Ha OKPYKAIOITYIO

cpeay,



e OBJIAJCHUE METOJIAMU CAMOCTOSITEIIBHOTO IJIAHUPOBAHUS U TIPOBEICHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAJIN3a U UHTEpHpeTalud nHpopMmaIuu,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHUE YCIIOBUM ISl pa3BUTHUSL YMEHUI MPOEKTHO-UCCIIEA0BATENbCKOM,

TBOPYECKOU J1€ATEbHOCTH.

Ha uzyuenue ¢puszuku (0a30BbIN ypOBEHB) HA YPOBHE CPETHETO OOIIEro
obOpazoBanus otBoauTcs 136 vacos: B 10 kimacce — 68 yacoB (2 yaca B HEICNIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemsiii B mporpaMme 1Mo Gu3NKe IePeUIeHb Ja00PATOPHBIX U
MPAKTUIECKUX PAOOT SIBISAETCS PEKOMEHIOBAHHBIM, YIUTEIb JEIaeT BHIOOP
MIPOBEICHMUSI TAOOPATOPHBIX PA0OT U OMBITOB C YUYETOM MHANBUIYATBHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA

10 KUIACC
Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®du3nka — Hayka o nmpupoje. HayuHbie MeTObpl MO3HAHUS OKPYIKAOIIETO
Mupa. Poip skciepruMeHTa U TEOpUU B MPOLECCE MTO3HAHUS TPUPOIBI.
OKCnepuMeHT B (U3HKE.

MonenupoBanue GuU3NUECKUX SBJICHUN U MpolieccoB. HaydHble THIOTE3HI.
duznyeckue 3aKOHbI U Teopur. [ paHuIIbl TPUMEHUMOCTH PUZUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pounb 1 MecTo ¢pu3uku B JOPMUPOBAHUU COBPEMEHHON HAYYHOU KapTHUHBI
MHUpA, B MPAKTUUECKOU JIEATCIBHOCTH JIFOCH.

Jlemoncmpayuu
AHaJIOroBbI€ U ITU(POBHIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBuxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABUKEHHUS.
Cucrema otcuéra. Tpaekropus.

[Iepemenienne, CKOPOCTh (CpEIHsISl CKOPOCTh, MTHOBEHHASI CKOPOCTh) U
YCKOPEHHUE MaTepUAIbHON TOUKH, UX MPOEKIIMU HA OCH CUCTEMBI KOOPANHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPsIMOJIMHENHOE ABWKeHue. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, YyTU U MEPEeMEIICHUS
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuHeitHoe nBrxeHue. J[BUKeHne MaTepruaaIbHOM TOUKH 10
OKPYKHOCTH C IOCTOSTHHOM MO MOAYJIFO CKOPOCTBIO. YTIIOBasi CKOPOCTh, TUHEHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuueckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: CTUOMETD,
JBH>KCHUE CHAPSIOB, LIEMTHBIE U PEMEHHBIE MTEpEIayn.

Jlemoncmpayuu
Mopenb cucTeMbl OTCUETA, MILTIOCTPALINS KHHEMATUUECKUX XapaKTEPUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue aBuxeHust Tejia, OpoIIeHHOro Mo/ YIJIOM K TOPU30HTY U
TOPU30HTANIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaeHUsI.

HamnpagpieHue CKOpoCTH P ABUKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, i1abopamoptvle pabomol

N3yueHne HepaBHOMEPHOTO JIBHXKEHUS C 1IEBIO OMPEIeJICHUSI MTHOBEHHOU
CKOpPOCTH.



HccnenoBanre COOTHOMIEHUSI MEXKYy ITyTAMU, TPOMJCHHBIMU TEJIOM 32
MOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tea, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHOCUTENBHOCTH ['anuiies. IlepBbliii 3akoH HeroTOHA.
HMHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoit 3akon HeroToHa
JUIS MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 111 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl Tpenus (mokos, ckoiapxeHus1, kaueHnus). Cumna tpenus. Cyxoe
Tpenue. Cusa TpeHus CKOJbXEHUS U cuiia TpeHus nokosi. KosdduiueHt tpenusi.
Cuiia conpoTUBIIEHU MPU JIBU>)KEHUU TEJa B AKUJIKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpatieHus. [lnedo cunbl. YcnoBus
paBHOBeCUS TBEPAOTO TEIIA.

TexHu4eckue yCTpOMCTBa U IMIPAKTUUECKOE IPUMEHECHUE: TTOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuUu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoit 3akon HeroToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTte. Bec Tena npu yCKOpEHHOM NOABEME U MTAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buabl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CUJT YIIPYTOCTH, BOBHUKAIOIINX B IPY>KUHE U
pe3uHOBOM 00pa3siie, OT X Jedopmariuu.

HccnenoBanue ycioBur paBHOBECUS TBEPIOTO TEJIA, UMEIOIIETO OCh
BpAILICHUA.

Tema 3. 3aKonbl COXpaHeHUus 6 MexanHuKe

NmMnynbe MaTepuanbHOM TOUKH (Tesa), CHCTEMbI MaTEpPUATbHBIX TOYEK.
NMnynbe CUITbI M UBMEHEHHUE UMITYJIbCA TeJla. 3AKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunerndeckas sHeprus MaTepuaibHOM TOUKH. Teopema 00 H3MEHEHUH
KUHETUYECKOU SHEPTUU.

[ToreHunanbHas sHeprus. [loTeHUnanbpHas S3HEPTUS YIIPYTO
nedhopMupoBaHHON NPy )uHBI. [loTeHIIManbHas SHepTUs Teja BOIU3U
MTOBEPXHOCTH 3€MJIH.

[ToTeHrmanbHble U HEMOTEHIMAIbHBIE CUJIBL. CBSI3b paOOThI
HEMOTECHINAIBHBIX CUJI C U3MEHEHUEM MEXAHUYECKOW SHEPIUU CUCTEMBI TEI.
3aKOH COXpaHEHUs] MEXAHUYECKOW SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTporucTBa U IPaKTUIECKOE MPUMEHEHHE: BOTOMET, KONED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexos NOTEHIIMATBLHON YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3yuyenue abCoMOTHO HEYTIPYTOTO yaapa ¢ MOMOIIBIO JIBYX OJJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3BMEHEHUEM MEXaHUYECKOW PHEPTUU
TeJIa Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO KIyTa.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOPUH U UX OMBITHOE
o0ocHoBaHue. bpoyHoBckoe asmxenue. Juddysus. Xapakrep IBHKEHUS U
B3aUMOJICHCTBUSA YACTHUIl BEHIECTBA. MOJEIu CTPOEHHUS Ta30B, )KUIAKOCTEN U
TBEPIBIX TEJI U OOBSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3TUX MoJjienel. Macca u
pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temnieparypa u e€ usmepenue. lllkana remmneparyp
Llenbcus.

Mopens naeanbHoro raza. OCHOBHOE YpaBHEHUE MOJIEKYJIISIPHO-
KMHETHYECKOU TEOPHUH UJIeaTbHOTO Ta3a. AOGCOIOTHASA TeMIiepaTypa Kak Mepa
CpEeaHE KNHETUYECKOM SHEPTUH TEIJIOBOIO IBMKEHUS yacTull ra3a. [llkana
temneparyp KensBuna. ['a3oBbie 3akoHbI. YpaBHeHne Menneneesa—Kianenpona.
3akoH [lanpToHa. M30mponecchl B HI€aIbHOM ra3e C HOCTOSIHHBIM KOJTUYECTBOM
BelecTBa. [ paduueckoe mpeacraBieHne U30MPOIECCOB: U30TEPMA, U30X0Pa,
n3o0dapa.

TexHuueckue ycTpoicTBa U MPakKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, 1OKa3bIBAIOILIME JUCKPETHOE CTPOCHHE BEIIECTBA, PoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHHM.

OmnwiTel 10 U PY3UN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.



OMBITHI, IOKA3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMO/ICHCTBUSI.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHHUS ra3a Ha CTEHKH COCY/Ia.
OMnBIThI, WTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS HICAIBHOTO Ia3a,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Onpenenenue Maccol BO3AyXa B KIIACCHOM KOMHATE HA OCHOBE U3MEPEHUI
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCHMOCTH MEXAY NTapaMETPAMH COCTOSIHUS Pa3peKeHHOro rasa.

Tema 2. OcHogbt mepmoOUHAMUKU

TepmoaunamMuueckas cucremMa. BHYTpeHHsIs1 SJHEPTHS TEPMOIMHAMUYECKON
CUCTEMBI U crIoco0bI €€ n3MeHenus. KomuuectBo TemnoTsl U pabota. BuyTpennsis
SHEPrus OAHOATOMHOIO UAEAIbHOIO ra3a. Bupl Teronepenayn:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3TyUeHUE. Y AelIbHAs TEINIOEMKOCTh BEILIECTBA.
KosnuecTBO TEIIOTH pH TEIIONEPENAYE.

[Tonsitue 06 aguabarnoMm mpouecce. [lepBblil 3aKOH TEPMOTUHAMUKH.
[IpumeneHue nepBoro 3ak0Ha TEPMOJIMHAMUKH K n3orpoiieccam. ['papuueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCTh poLieccoB B MPUPO/IE.

TennoBele MamMHbL. [IpUHIKIBL NEACTBUS TEIJIOBBIX MAIIUH.
[IpeoOpa3zoBanus SHEPTUH B TEIUIOBBIX MainHax. Koa¢duuueHT noyie3Horo
nercTBus TerioBoi MaiuHbl. [{ukn KapHo u ero koapduiineHT nojie3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIIOIHEPTETUKH.

TexHuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: IBUTATEh
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

N3meHeHne BHyTpEeHHEN SHEPIUU Teja MpU COBEPIICHUHN paOOThI: BBIIET
poOKH U3 OYTBHUIKH MO ACHUCTBUEM CKATOTO BO3/AyXa, HarpeBaHue rhupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

M3MeHeHne BHYTpEHHEN SHEPIUM (TEMIIEpaTypbl) Tela IpH TeIUioneperaye.

OnpwIT M0 aAabaTHOMY PACHIUPEHUIO BO3TyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPAaHUS, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3mepenue yaeapHON TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazoevie nepexoonl

[TapooOpazoBanue u koHjaeHcalus. Mcnapenue u kuneHue. AGCONIOTHAS U
OTHOCHUTEIIbHAA BIIAXKHOCTh BO3AyXa. HaceleHHbIn nap. Y aeinbHas Teriora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUTIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. XKunkue kpuctaibsl. CoBpeMeHHble MaTepraibl. [[1aBnenne u
KpUcTayum3aius. Y aefibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerioBoro OamaHca.



TexHn4eckue yCTpOMCTBa U MPAKTUUECKOE PUMEHECHUE: TUTPOMETP U
MICUXPOMETP, KAJJOPUMETP, TEXHOJIOTHUH MOJTYUYECHHUSI COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHUCJIE HAHOMAaTE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenuve npu MoHWKEHHOM JIaBJICHUU.

CriocoObl U3MepeHus BIAXKHOCTH.

HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOIO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

W3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3AYXaA.

Pa3znen 4. JaekrpoauHamMuKa

Tema 1. Inexkmpocmamuxa

DnekTpu3anus Tea. DIEKTPUIECKUil 3aps. JIBa BUaa SJIEKTPUUYECKUX
3apsinoB. [IpOBOTHUKY, AUAIEKTPUKH U OJYIPOBOJIHUKA. 3AKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsa.

B3aunmoneiictBue 3apsinoB. 3akoH KynoHna. ToYeUyHbIH 3JIEKTpUYECKUN 3apsi.
Onektpuueckoe nose. HanpskEHHOCTD 3aekTpudeckoro noss. [puHnun
CYHEPIIO3ULIUN IEKTPUUECKUX MOJIeH. JINHMK HAPSYKEHHOCTHU 3JIEKTPUUYECKOTO
TOJIAL.

Pabota cun snextpocratuyeckoro noiis. [lorennuan. PazHocTh
NMOTeHIUANOB. [[pOBOHUKY U JUATIEKTPUKH B 3JIEKTPOCTATUUECKOM MOJIE.
Jvanexrprdyeckast MPOHULAEMOCTb.

DnekTpo€MKOCTh. KoHieHcaTop. DIEKTPOEMKOCTD MIIOCKOT0 KOHJIEHCATOPA.
DHeprus 3apsHKEeHHOTO KOHJEH CaTopa.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: DIIEKTPOCKOTI,
AIEKTPOMETP, DIEKTPOCTATHUECKAs 3aIMTA, 3236 MJICHHE dJIEKTPOTPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlliapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopencTBre HaANEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTB IEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOPa OT IUIONIaaN
MIJIACTUH, PACCTOSAHUS MEXKIY HUMH U AUAJICKTPUUYECKON MIPOHUIIAEMOCTH.

DHeprus 3apsKeHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DNEKTPUYECKUN TOK. Y CIIOBHS CYIIIECTBOBAHUS JIEKTPUUECKOTO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.



Hanpsoxenue. 3akon OMa 151 yHacTKa LETH.

DIIEKTPUYECKOE CONTPOTUBJIEHUE. Y IETBHOE CONIPOTUBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COETMHEHUE TIPOBOITHUKOB.

Pabota snextpruueckoro Toka. 3akoH Jxoymns—Jleniia. MonHocTh
AIEKTPUUYECKOTO TOKA.

DIIEKTPOIBUKYIIAsI CHJIA K BHYTPEHHEE CONIPOTUBJIEHUE NCTOYHUKA TOKA.
3axon Oma a1 OJIHOM (3aMKHYTOM) 3iiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAs TPOBOJAUMOCTH TBEPABIX METAIOB. 3aBUCUMOCTh
COMPOTUBJICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.

[ToympoBoauuku. CoOCTBEHHAS ¥ PUMECHAS POBOIUMOCTD
NOJIynIpoBOJHUKOB. CBoiicTBa p—N-nepexoa. [lomynpoBoJHUKOBBIE TPUOOPBI.

DJIEKTPUYECKHUI TOK B PaCTBOPAX U PACIUIABAX AJIECKTPOJIUTOB.
DIEeKTpOIUTHYECKAs: AUCCOUALNS. DIEKTPOIH3.

DNeKTpruUeCcKnuid TOK B razax. CaMOoCTOSITENbHBIN U HECAMOCTOSATEIbHBIN
pa3psa. Momuus. [Inazma.

TexHn4eckue yCTpOMCTBa U ITPAKTUUYECKOE IIPUMEHEHHE: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, UCTOUHUKH TOKA, dJIEKTPOHArpeBaTeIbHbIe MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FTaIbBAHUKA.

Jlemoncmpayuu

N3Mepenue cuiibl TOKa U HAMIPSIKEHHUS.

3aBUCUMOCTb COMTPOTUBJICHUS [IUINHIPUUECKUX MPOBOJIHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHSI M MaTepuana.

CmMemaHHoe COeTMHEHNE TTPOBOHUKOB.

[IpsiMoe n3MepeHne dIEeKTPOABIKYIIEN CHIbl. KOpOoTKO€E 3aMbIKaHue
rajJbBaHUYECKOI0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONTPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil U MPOBOJAUMOCTD BO3/1yXa.

OHOCTOPOHHSISI TPOBOAMMOCTD AUO/IA.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydeHne cMEanHOro COeIMHEHUS PE3UCTOPOB.

N3Mepenue 3eKTpOABMKYIIEH CUITbl ICTOYHMKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HaGmronenue amextposusa.



MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 10 Kiacce OCyIIECTBIISETCS C
y4€TOM COAEpKATEIbHBIX MEXKIIPEAMETHBIX CBA3EH ¢ KypcaMHu MaTEMaTHKH,
OMOJIOrMH, XMMHHU, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnule nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJI0B HAYYHOTO
NO3HAHUS: SIBJICHUE, HAYYHbIN (PaKT, TUIIOTE3a, PU3NYECKas BEINUNHA, 3aKOH,
Teopusl, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUM, JIMHEWHas (QYyHKIHS,
napabona, runepOoia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: Mmexannueckoe NBUKEHUE B )KUBOM nipupoje, auddysus, ocMoc,
TEIJI000MEH KUBBIX OPTaHU3MOB (BHIbI TEIIONEPEIAYH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsI Macca, TEIJIOBBIE CBOKMCTBA TBEPBIX TEN, KUIKOCTEN U
ra3oB, JICKTPUYECKHE CBOWCTBA METAJIIIOB, SJIEKTPOJIMTHYECKAS TUCCOLMALNS,
raJIbBaHUKA.

l'eocpaghus: BIaxXHOCTb BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe JBUKEHHUM C HCIIOJIb30BAHUEM MEXAHU3MOB,
Y4€T TPEHUs B TEXHUKE, OAIIUITHUKH, UCTIOJIb30BAHNUE 3aKOHA COXPaHEHUS
UMITyJIbCAa B TEXHUKE (paKkeTa, BOJOMET U JPYTHUE), IBUTaTEIb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, OBITOBON XONOIUIbHUK, KOHIULIUOHED, TEXHOJIOTUN
MOJIyYEHHS] COBPEMEHHBIX MaTepHUaIOB, B TOM YMCJIE HAHOMATEPUaJIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATUUECKAs 3aIUTA, 3a3EMJICHUE YJIEKTPONPUOOPOB,
KCEpPOKC, CTPYHHBIN MPUHTEP, 3JIEKTPOHArpEeBaTENIbHbIE TPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.



11 KJIACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. INeKMpPOMAZHUMHAA UHOYKYUA

ITocTosiHHBIE MAarHUThI. B3auMo1eficTBUE TOCTOSIHHBIX MAarHUTOB.
MaruautHoe nojse. Bektop MaroHuTHOM MHAYKUMH. [[pUHITUMT cyniepno3uiiuu
MarHUTHBIX ToJieH. JInHUM MarHuTHOM MHAYKIMU. KapThHa TMHUNA MarHUTHOU
WHIYKIIAM MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoO€ 10J€e MPOBOJHUKA C TOKOM. KapTrhHa TMHUNA HHAYKIHU
MAarHUTHOIO MOJISI JJIMHHOTO NPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO
MPOBOJAHMUKA, KATYIIKK ¢ TOKOM. OnbIT Opcrena. BzaumoaeiicTere npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, €€ MoayJib U HallpaBjieHUe. [[BukeHNE 3apsKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue 3IeKTpOMarHuTHOM UHAYKIMH. [I0TOK BEKTOpa MarHuTHOM
WHIYKIAHW. DJIEKTPOABMKYIIAS CUJIa MHIYKIIUUA. 3aKOH 3JIEKTPOMArHUuTHOM
uHaykuu Papajes.

BuxpeBoe anekTpruueckoe moje. JISKTPOABIKYINAs CUJia HHAYKIINU B
MIPOBOJAHUKE, IBMIKYIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuio Jlenua.

NHAyKTUBHOCTD. SIBII€HWE CAMOMHIYKIIUH. DJIEKTPOABMKYIIAS CUIa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckue yCTpoMCTBa U MPAKTUUECKOE TPUMEHEHHE: TTIOCTOSHHBIE
MAarHUTHI, JJIEKTPOMATrHUTHI, JIEKTPOJABUTATENb, YCKOPUTEIH JIEMEHTaPHBIX
YaCTHUII, MHIYKIITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIMY MAarHATHOTO TTOJIS.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIopeH1ia Ha MOHBI DJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTb AJIEKTPOJIBUAKYIIEH CHIIBI HHAYKIIUU OT CKOPOCTH U3MEHEHUS
MarHMTHOTO ITOTOKA.

SIBeHME CAaMOMHIYKIIWH.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JICKTPOMAarHUTHOM MHIYKLWH.



Paznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOAEOAHUA

KonebarenbHas cucrema. CBOOOHBIE MEXaHUYECKHUE KOJICOaHUSI.
["apmonunyeckue konedanus. [lepuos, yactora, aMmmutyna u $hasza KoseOaHUM.
[IpyXVHHBIN MasiTHUK. MaTeMaTu4eCKUil MasiTHUK. Y PaBHEHUE TAPMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiit kKoHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUs B
UJIeaJIbHOM K0JIe0aTeIbHOM KOHTYpe. AHAJIOTUSI MEKy MEXaHUYECKUMU U
AIIEKTPOMAarHUTHBIMU KoseOanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPI'UM B UJICaTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBiienue o 3aTyXarNmMX KojaeOaHUsAX. BoIHYXI€HHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[Iepemennslil TOK. CHHYCOMIAIbHBIN IEPEMEHHBIA TOK. MOIITHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYJHOE U ACHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEHMUS.

Tpancdopmarop. [Ipon3BoaCcTBO, epeava u MOTpeOICHUE IEKTPUIECKON
SHEPIrUM. JKOJOTMUECKUE PUCKHU IIPU TPOU3BOJICTBE IEKTpo3Hepruu. KyneTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckue ycTpoicTBa U NPAKTUYECKOE MPUMEHEHHE: IIEKTPUUECKHI
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpOnepeaay.

Jlemoncmpayuu

HccnenoBanre napameTpoB KojedaTeabHOM cucTeMbl (IPY>KUHHBIA WITH
MaTeMaTUYECKUI MasSTHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CUJTBI TOKA W HATIPSIKEHUSI OT BPEMEHH ) JUIsI
AIIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHnaHc mpu mocien0BaTEIbHOM COEAMHEHUH PE3UCTOPA, KATYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPONEpPEaaUH.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TIeproa MajlbIX KoJieOaHUM rpy3a Ha HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccenenoBanre neEpeMEHHOIO TOKa B LEMH U3 TTOCJIEN0BATENBHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE B0JIHbL

MexaHnuueckue BOJHBI, YCI0BUs pacnpoctpanenus. [lepuoa. CkopocThb
pacrpoCTpaHeHus U JjIMHa BOJHBI. [lonepeyunbie U Mpoa0IbHbBIE BOJIHBI.
HuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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



DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS U3TYUEHUSI JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranus Bektopos E, B, V B anexrpomaruutHoit BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaKeHHE, MPEIOMIICHUE, TOJIpU3alus, TudpaKius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3neKTpOMarHuTHBIX BOJIH. [I[puMeHEHNE 3IEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLIMTBI pagUOCBS3U U TeNeBUACHUS. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEIbI.

TexHn4eckue yCTpomCTBa U MPAKTUUECKOE MTPUMEHEHHE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YJIbTPA3BYKOBas TMArHOCTUKA B TEXHUKE U MEJIUIIMHE, pajiap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TONIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebimomeecs Teno Kak HCTOYHHK 3BYKa.

HaGmronenue orpakeHus: M MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepennnu u qudpakiiud MEXaHUIECKUX BOJIH.

3BYKOBOI pE30HAHC.

HabGnrogenue cBs3u rpOMKOCTH 3ByKa U BHICOTHI TOHA C aMILTUTYI0M U
4acTOTOM KoJieOaHU.

HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHHUE,
IpeIoMJIEHUE, MOIsIpU3alus, Judpakuus, UHTepPEpeHIIHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMoauHerHOe paclpoOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HICTOUHUK CBETA.

OTtpakeHue cBeta. 3aKOHbI OTpakeHus cBeTa. [locTpoenne nzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI IPEIOMIICHUS CBeTa. AOCOTIOTHBIN TTOKA3aTelNb
npenomMiieHus. [lonHoe BHyTpeHHee otpaxkeHue. [IpenenbHbli yros noJHoro
BHYTPEHHETO OTPAKEHUSI.

Hucnepcust cBera. CiioXHBIN cocTaB 0eoro cBerta. LIBer.

Coluparorire u paccerBaroIue JUH3bI. ToHKas 1rH3a. DOKycHOE
pPaAcCTOSIHME M ONITUYECKas Cujia TOHKOU JTuH3bL. [locTpoenue n3oopaxenuii B
COOMpAIOIUX U pacceuBaONIMX JuH3aX. DopMysia TOHKOM JIMH3BL. Y BeTUYCHHE,
JlaBaeMoe€ JIMH30H.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

Bonnosas ontrka. UaTepdepenius ceeta. KorepeHTHbIE HCTOUHHKH.
VYcnoBust HAOIIOJIEHNS MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHITMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus ceera. dudpakimonHas pemeTka. Y ciioBue HabI0ACHUS
IJIABHBIX MAKCUMYMOB IIPU NaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.



TexHuuyeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHE: OUKH, JIyIa,
doToamnmapar, NpOEKIMOHHBIN anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHEWHOE pacpOCTPaHEHUE, OTPAKEHUE U ITPEIOMIICHHE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre cBOMCTB H300paKeHUI B JIMH3AX.

Mopenu MuKkpockona, TeJIecKona.

Hab6mronenune naTepdepenuu cBera.

Hab6mronenune nudpaxium ceera.

HaGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[TonydyeHue ciexkTpa ¢ MOMOIIbI0 JUGPAKIUOHHON PEIIETKY.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepeHue nokazaress npesioMIIEHUs CTEKJIa.

HccnenoBanue CBOMCTB N300paKEHUH B JTMH3AX.

HabGmronenue nucnepcuu ceera.

Pa3zgesn 6. OcHOBBI CIeIHAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuLIBl MPUMEHUMOCTH KJIACCUUECKOM MeXaHUKU. [locTynaTsl
CHIEIUAIBHOM T€OPUU OTHOCUTEILHOCTH: UHBAPUAHTHOCTb MOJTYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAILICHHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YaCTUIBI.

CBs13b Macchbl C SHEPTHEN U UMITYJILCOM PESITUBUCTCKON YaCTULIBI. DHEPTHUs
MOKOS.
Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOU ONMUKU

®otonsl. @opmyra [lnanka cBs3u 3HEPTUN POTOHA C €r0 YACTOTOM. DHEPrUs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenaoanue Gporodrpdexra. Onbitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. YpaBuenue DitHiteitHa 11t poTodrddexra. «KpacHas rpaHuiiay
dboTtoaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue ycTporucTBa U MPaKTUUECKOe MpUMEHEHUe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.



Conneynas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma ToMmcona. OnbiTel Pezepdopaa 1o paccessHuio o -4acTHll.
[Tnanerapnas moaens atoma. [loctynatel bopa. M3nydenue u noriomieHue
(GOTOHOB IpU MEPEX0/Ie aTOMa C OJJTHOTO YPOBHS SHEPTUU Ha APYroi. Buibl
cniekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOAOPO/IA.

BousiHOBEBIE cBOMCTBa yacTull. BonHs! ne bpoiina. KopnyckyispHO-BOIHOBOM

JyaJIu3M.

CHOHTaHHOE U BBIHYXICHHOE U3ITy4YCHHE.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHNE: CIIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabmroieHue TmHeRvaThIX CIEKTPOB U3JIy4EHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

Habronenue TMHeHyaToro CrexTpa.

Tema 3. Amomnoe sa0po

OKCIEPUMEHTHI, JOKAa3bIBAOIINE CI0KHOCTh CTPOEHUS Aapa. OTKpbITHE
paaroakTuBHOCTH. OnbIThl Pe3epdopia no onpeaeneHno coctaBa
paaroaKTUBHOTO U3ny4yeHus. CBoilcTBa anbda-, Oera-, raMMa-U3JIy4eHHUS.
BnusHue pagnoakTUBHOCTH Ha KUBbIE OPTraHU3MBI.

OTtkpeiTHE TPOTOHA U HEUTpoHA. HyknonHas monens sapa ['eitzen0epra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3otormsl.

Anba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ["amma-
U3IIydeHHE. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Maccol spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

Snepnsriit peaktop. TepMosiiepHbiii cuHaTe3. [IpoOaeMbl 1 TepcreKTUBbI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHE ACIIEKTHI AIEPHON SHEPTETHUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo/p1 HAOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHpamMeHTalbHbIe B3auMOJIeHCcTBUS. EAMHCTBO (hr3nuecKkoi KapTUHBI MUpa.

TexHuueckue yCTpouCcTBa U MPAKTUYECKOE IPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHblil peakTop, arToMHasi 6oMo0a.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOIIUX YaCTHII.
Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).
Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otanbl pa3BUTUs acTpoHOMUU. [IpUkinagHOE M1 MUPOBO33PEHUECKOE 3HAUCHUE

ACTPOHOMHH.



Bun 38€3nH0r0 HeOa. Co3Be3nus, ipKue 3BE3/IbI, TUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConHeuHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounnk sHeprun CoJiHIa U 3BE3 .
3BE3/bI, X OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMma «CEKTpaIbHbIN KJlacc —
CBETHUMOCTBY». 3BE3/IbI TJIABHOM MOCIIEI0BATEIbHOCTH. 3ABUCUMOCTh «Macca —
CBETHUMOCTB» JJIs1 3BE3]1 IJIaBHOW MOCIEN0BATEIbHOCTU. BHYTpEHHEE CTpOEHHE
3BE€31. COBpEeMEHHBIE MPEACTABIEHUS O MPOUCXOKACHUH U 3Boatounn CoiHIa U
3BE3]1. DTambl )KU3HU 3BE3.

Muneunsiii [1yte — Hama ["anaktuka. [lonoxxenne u neuxenne CoaHua B
["amaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. YEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa0606ma. Pazberanue rajiakTuk.
Teopus bonporo B3psiBa. PeNMKTOBOE U3ITyYEHHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Vuenuuecxue nabnooenus

Habmroienust HeBOOPYKEHHBIM TJIa30M C UCIIOJIB30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH 1JIs1 OTIpE/IETICHUS TOJI0XKEHHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be3/11s1 CEBEPHOro MOJyIIapus U IPKUE 3BE3/BI.

HaOmronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

Oo0o01maroniee MOBTOPEHUE

Ponb pu3uku u acTpOHOMHUM B SKOHOMHUUYECKOM, TEXHOJIOTHUECKOMH,
COLIMAJIBHOM M 3THUECKOU c(pepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO (PUBUKHU
Y aCTPOHOMUU B COBPEMEHHOM HayYHOU KapTUHE MUPA, POJib (PU3UUYECKON TEOPUU
B (h)OpMUPOBAHUM MPEACTABICHUIN O (PU3NUECKON KapTUHE MUPA, MECTO
(bu3nyecKoil KapTUHBI MUpa B O0ILEM PsIIy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEICTaBJICHUH O IPUPO/IE.



MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢pusnku 6a3oBoro ypoBHs B 11 kilacce ocyiecTBisieTcs ¢
Y4ETOM COZIEPIKATEIBbHBIX MEXITPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHUKH,
OHOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorcnpeomemuvie nowsmusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUS: SIBJICHHE, HAYYHbIN (DAKT, runoTe3a, pusndeckas BeTUInHa, 3aK0H,
Teopusl, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICIMPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: permieHue CUCTEMbl YPaBHEHUHN, TPUTOHOMETPUUYECKHUE
GYHKIIUA: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJAECTBO, BEKTOPHI U UX MPOEKIMU Ha OCU KOOPAUHAT, CII0KEHHE BEKTOPOB,
MIPOU3BOIHBIC AIEMEHTAPHBIX (PYHKITUH, MpU3HAKA TTOA00HUS TPEYTOJIbHHUKOB,
onpeiesIeHHe MIOMAAU TIOCKUX (GUryp u oobeéMa Ted.

buonozcus: snexTpuyeckue sIBICHUS B ®KUBOW MPUPOJIC, KOJIeOATEIbHbIC
JBH>KEHUS B )KUBOW MPHUPOJE, ONTHUYECKUE SABICHUS B )KMBOUM MPUPOJE, AEHCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPIBIX
TEJI, MEXaHU3MbI 00pa30BaHUS KPUCTATUNIMYECKON PEIIETKH, CTIEKTPATIbHBIN
aHaJu3.

l'eoepaghus: MarHUTHBIE TTOJIIOCA 3€MJTH, 3aJI€KH MAaTHUTHBIX PY/I,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHU M.

Texnonoeus: TAHUM IIEKTpOIIepeiad, TeHepaTop MEPEMEHHOT0 TOKa,
AIEKTPOABUTATENb, MHIYKIIMOHHAS TIeUb, pajiap, paAuONpUEMHUK, TEIICBU30D,
anTeHHa, Tenedon, CBYU-neus, MpOEKIIMOHHBIN anmapar, BOJIOKOHHAS ONTHKA,
CoJIHEUHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenue yueoHoro npeamera «dusnka» Ha ypoBHE CPEIHETO OOIIETO
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJDKHO 00ECIIEUNUTD JIOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOECHUS yueOHOro npeameTa « Du3uKay JT0IKHbI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YJaIONTUXCSl pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH MO3UIIMEH TUIHOCTH, CUCTEMOM IIEHHOCTHBIX
OpHEHTAIN, TO3UTUBHBIX BHYTPEHHUX YOCKICHHMN, COOTBETCTBYIOITIX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIITUPEHHE KU3HEHHOTO
OTIBITA M OIIBITA JACSITEIILHOCTH B TIPOIIECCE PeaTH3aIlii OCHOBHBIX HAMPABIICHUN
BOCITUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKTAHCKOMN MO3UITUN 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

MPUHATHE TPATUITUOHHBIX 00IEYEIOBEYECKUX TYMaHUCTHUECKUX U
JIEMOKPATUYECKUX [IECHHOCTEH;

TOTOBHOCThH BECTH COBMECTHYIO JCSITEIBHOCTh B UHTEPECAX IPaKIaHCKOTO
oOIIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alIiy;

YMEHHUE B3aMMOJICHCTBOBATH C COIMATbHBIMA HHCTUTYTAMHU B COOTBETCTBHUH C
X QYHKITUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHHTAPHOHN M BOJIOHTEPCKOM JIEATETLHOCTH;

2) IaTPUOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKIaHCKON UACHTUYHOCTH,
NaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIAPCTBEHHBIM CUMBOJIAM, TOCTIKEHHSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HA MOPAITHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIC B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKITFOUast SCTETUKY HAyYHOT'O TBOPYECTBA,
pUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K Pa3IMIHBIM chepaM npodecCHOHATBLHOMN ASSITCIIBHOCTH, B TOM
YHUCJIe CBS3aHHBIM C (PM3UKOM M TEXHUKOW, yMEHUE COBEPIATh OCOZHAHHBINA BHIOOD
Oynyiei mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOpPa30BaHUIO B 00J1aCTH
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,



6) 3K0J10rM4ecKOr0 BOCIIUTAHUSI:

c(hOpMHPOBAHHOCTH IKOJIOTMYECKOUN KYJIbTYpPbI, 0OCO3HAHHE I100aTbHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUIN B OKPY>KaIOIIEH cpejie Ha OCHOBE
3HAHMS 1IeJIed YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpeHHEe ONbITa IEATEILHOCTH KOJIOTMYECKON HAIIPaBJIECHHOCTH Ha
OCHOBE UMEIOIINXCS 3HaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHE LICHHOCTH Hay4YHOU AESTENbHOCTH, TOTOBHOCTD B MPOLIECCE
U3ydeHus (PU3UKU OCYHIECTBIATH IPOECKTHYIO M HCCIIEOBATENBCKYIO
JEATEeIbHOCTh MHANBUIYATIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1oruyecKue 1eMcTBUA:

CaMOCTOSITENILHO (POPMYIMPOBATh U aKTyaIU3UPOBATH POOIIEMY,
paccmaTpuBath €€ BCECTOPOHHE;

OIIPENENATH 1IeNIU ACSITEIbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUU UX
JOCTUKECHMS,;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBACMBIX
(U3HYECKUX SIBICHUSAX;

pa3pabarbiBaTh IJIaH PEIICHUS TPOOJIEMBI C YUETOM aHAIN3a UMEIOLIUXCS
MaTepuaIbHBIX U HEeMaTepuaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B ACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKHU TIOCTIEICTBUN ACSITETLHOCTH;

KOOPAMHHUPOBATH U BBITIONHATH padOTy B YCIOBHSIX PEaTbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOJECHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PEIICHUH KU3HEHHBIX PoOIIeM.

ba3oBble uccienoBaregbcKue 1eMCTBUA:

BJIa/IE€Th HAYYHOU TEPMHUHOJIOTHEN, KIIFOUEBBIMU MTOHATUSIMHU U METOJIaMU
buznueckoil HayKu;

BJIa/IETh HaBbIKaMHU Y4eOHO-HUCCIEA0BATEIbCKON U MTPOEKTHOM 1eATeIHbHOCTH
B 00J1acTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY TTOMCKY
METOJIOB pEIICHHS 3a/1a4 (PU3NIECKOTO COACPIKAHUS, TPUMEHEHUIO Pa3IMUHbIX
METOJIOB TIO3HAHUS;

BJIQ/ICTh BUJAMU JICATEIHHOCTH 110 TIOTYYEHUIO HOBOTO 3HAHHUS, €TO
WHTEPIIPETAINN, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMUHBIX yUCOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBECHHBIE CBSI3U U aKTyalU3UpOBATh 3a/1ady,
BBIIBUTATh TUIIOTE3Y €€ PeIleHUs], HAXOIUTh apTYMEHTHI JIJIsl I0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;



aHAJM3UPOBATH NOJIYYEHHBIE B XO/1€ PELIEHHUs 3a1a4H PE3yJIbTaThl,
KPUTUYECKHU OLIEHUBATD UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7ja4ul B 00pa30BaTEbHOM
JESITEIbBHOCTH, B TOM YHUCJIE IPU U3YYEHUH (DU3BHKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb [IEPEHOCUTh 3HAaHUS N0 (pU3MKE B MPAKTHUECKYIO 00JIacTh
KU3HEIEATEIBHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTMHAIBHBIC ITOJAXO0IBI U PELICHUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIIKE aTbTePHATUBHBIC PELICHHUS.

Pabora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMU MOIy4eHUS] HH(POpMALMKU (PU3UYECKOTO COACPKAHUS U3
VMCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOSTEIBHO OCYILIECTBIIATH IIOMCK, AaHAJIN3,
CUCTEMAaTH3ALUI0 U UHTEPIIPETALMIO MH(POPMALIMK Pa3IMYHbIX BUAOB U (HopM
IIPEJCTaBIICHHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CPEACTBA MHPOPMAIIMOHHBIX 1 KOMMYHUKALMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLlMOHHBIX
3aJa4 ¢ coOI0AeHNEM TPeOOBaHUI 3PrOHOMUKH, TEXHUKHU 0€3011aCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, MPaBOBbIX U 3TUYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3MUECKOTO COAEPKAaHUS B pa3IMYHBIX (hopmaTax ¢
y4€TOM Ha3HauY€HUsI UHPOPMALIUU U LEIEBOUN ayJUTOPUH, BEIOMPAsi ONTUMATILHYIO
(dbopMy IpeACTaBICHUS U BU3yaJIU3aLUH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHS:

OCYILECTBIIATH OOIIEHNUE HA YpOKaX (PU3UKH U BO BHEYPOUHO JIEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOHQIUKTHBIX CUTYallMi U CMATYaTh
KOH(JIUKTHI;

Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATh U UCIIOJI30BATh IPEUMYIECTBA KOMaHAHON U UHAUBUIYaIbHON
paboTHI;

BBIOMPATh TEMATUKY U METOAbI COBMECTHBIX JEHCTBUN C yUETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJJIEKTUBA;

MIPUHUAMATh L€ COBMECTHOM JIEATEIIBHOCTH, OPraHU30BBIBATh U
KOOPAMHUPOBATH JCUCTBUSA MO €€ TOCTUKEHUIO: COCTABJIATH IIJIaH JICHCTBUM,
pacnpenenarb pojid ¢ y4€TOM MHEHUH YYaCTHUKOB, 00CYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh Ka4€CTBO CBOETO BKJIaAAa U KAXKAOTO yYaCTHUKA KOMAaH/Ibl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBbIE MPOEKTHI, OLIEHUBATD UJEU C ITO3UIIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;



OCYLIECTBJISTh NO3UTUBHOE CTPATETUYECKOE MOBEICHHUE B PA3JIMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.
PeryisiTuBHBIC YHHBepCaJbHbIe y4eOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITENIEHO OCYLIECTBIIATH [TI03HABATENBHYIO ACSITEIBHOCTD B 00JACTH
(U3UKN U ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTABUTH U (POPMYJIUPOBATH
COOCTBEHHBIE 3a]]a4H;

CaMOCTOATEIILHO COCTABIIATH IJIaH PEIICHUS PACYETHBIX U KAUECTBEHHBIX
3aJ1a4, IJIaH BBIIOJIHEHHS] IPAKTUYECKOW padOThI C YYETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH y4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIITOYTEHHIT;

JienaTh OCO3HaHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ceOst
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MIPOSBICHUIO APYAULIMU B 001aCTH
(U3KKH, TOCTOSIHHO MOBBILLIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJI€Th HABBIKAMU [TO3HABATEIIBHON PEPIIEKCUN KaK OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTENIbHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUII;

UCITOJIB30BaTh MPUEMBI peIEKCUU SISl OLEHKH CUTYalluH, BHIOOpa BEPHOTO
pEeLIeHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS O UX
CHU)KECHMUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAJIN3€E PE3yJIbTaTOB
NEATEIbHOCTH;

OPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAJIN3€E PE3yJIbTaTOB
NEeATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.

B nporiecce nocTuKeHUS TMUHOCTHBIX PE3yJIbTATOB OCBOCHUS TPOrPAMMBI
1o (U3UKe IJIs1 YPOBHS CPEHEro 00IIero 00pa3oBaHus y 00yqaronuxcs
COBEPILEHCTBYETCS YMOIIMOHAJIbHBIN MHTEIJIEKT, TPEANOIaratonmii
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUsl, BKJIIOUYAIOIIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHATILHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS pa3BUTUSL COOCTBEHHOM SMOIIMOHAIBHOM c(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHUS, BKIIFOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh
OTBETCTBEHHOCTH 3a CBOE TIOBEJIEHUE, CIIOCOOHOCTD aanTUPOBATHCS K
HIMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;



BHYTPEHHEW MOTUBALIMHU, BKIIFOYAIOIIEN CTPEMIIEHUE K JOCTHKEHUIO LEIU U
yCIiexXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JICICTBOBATHh UCXO/ISI U3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKIIFOYAIONIEH CIIOCOOHOCTH ITOHMMATh YMOIIMOHATIEHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemaTh KOH(PIUKTHI.

IHNPEAMETHBIE PE3YJIBTATDBI

K koHniy oOyuenus B 10 kiacce npeamMeTHbIe pE3yIbTaThl HA 0A30BOM
YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBAThH HA IPUMEPAX POJib U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTHUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIIOIEH;

YUYUTBIBATH TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIEIIEH:
MaTepuaabHas TOUKa, UHEpIHalIbHasl CUCTEMA OTCuéTa, abCOIIOTHO TBEPIOE TEIIO,
UJICaJIbHBIN T'a3, MOJEIHU CTPOCHHUS Ta30B, KUIAKOCTEH U TBEPIABIX TEJI, TOYCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PelIeHUN PU3NIECKUX 3a/1ay;

pacrno3HaBaTh pU3NUECKUE SABJICHUS (POIECCHl) U OOBACHATH UX Ha OCHOBE
3aKOHOB MEXAaHMKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHMS BEILECTBA U
AIEKTPOAUHAMHUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSAMOJIMHENHOE
JBUKEHUE, CBOOOTHOE MA/IEHUE TN, IBUIKEHHE 110 OKPYKHOCTH, UHEPLUS,
B3auMoO/IelicTBHUE Te, TU(dy3usi, OpOYHOBCKOE IBUKEHUE, CTPOCHUE KUJIKOCTEH
Y TBEPABIX TeJl, U3BMEHEHHE 00bEMA Tell TPU HArpEBAHUU (OXJIAXKICHHH ), TEMIOBOE
PaBHOBECHE, UCITAPEHNE, KOHICH AU, IUIABJICHUE, KPUCTAJUIN3aLMs, KUIICHUE,
BJI&YKHOCTBH BO3/yXa, ITOBBIIEHNE JABJICHUS T'a3a [IPU €ro HArpeBaHUM B 3aKPBITOM
COCYJI€, CBSI3b MEXKAY IMAPAMETPAMU COCTOSIHUSA ra3a B U30MPOLECCAX,
AIEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OIKCHIBAaTh MEXaHUYECKOE ABMXKEHUE, UCTIOIb3Ys PU3NUECKUE BEIINYUHBIL:
KOOpAMHATA, IIyTh, [IEPEMELIEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
VMITYJIBC T€J1a, KHHETUYECKAs DHEPT U, HOTCHIMAIbHAsl DJHEPT U, MEXaHUYECKas
paboTa, MexaHHYECKasi MOIIIHOCTb; MPU OMMCAHUU MPABUIBLHO TPAKTOBATH
(bu3nYECKUil CMBICI UCTIONB3YEMbIX BETUUHH, UX 0003HAYEHUSI U €UHHUIIBI,
HaXOAUTh (POPMYIIbI, CBS3BIBAIOILINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMU
BEJINYNHAMM;

ONMCHIBATh U3yUYECHHBIE TETUIOBBIE CBOMCTBA TEJ U TEIJIOBBIE SIBJICHUS,
UCIIOJIb3Ysl (PU3MUYECKHE BEJIMUMHBL: JaBJICHHUE raza, TeMIepaTypa, CpeIHss
KMHETUYECKAs DHEPTHS XaOTUUECKOTO JBUKEHHS MOJIEKYJI, CPETHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIJIOTHI, BHYTPEHHSISI SHEprus, padoTa rasa,
KO3 (PUIIMEHT MOJE3HOT0 AEHCTBUS TEMJIOBOTO JIBUTATENS; IPU OMMCAHUU
IPABUJIBHO TPAKTOBATh (PU3UUECKHUI CMBICI UCTIONB3YEMbBIX BEJIMYUH, UX



0003HaYEHUS 1 €AUHUIIBI, HAXOIUTH (DOPMYJIBI, CBSA3BIBAIOIINE TAHHYIO
(bU3MYECKYIO BEIMYHUHY C IPYTUMH BEIMUMHAM;

OINKCHIBATh U3yUEHHBIE DJIEKTPUUECKHUE CBOWCTBA BEIIECTBA U AJICKTPUUECKUE
sBJIEHUSI (TIPOLIECCHI), UCTIONB3YS (PU3NYECKUE BEIMUMHBL: SJIEKTPUUCCKUN 3aps/l,
AIEKTPUUECKOE T0JI€, HAMPSKEHHOCTH MOJIs, TOTEHIIMAII, PA3HOCTh MOTEHIIUAJIOB,;
IIPU ONKUCAHUU MTPABUIIBHO TPAKTOBATH (PU3UYECKUM CMBICI UCTIOJIB3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €IUHUIIBI; YKa3bIBaTh (HOPMYJIbI, CBSI3bIBAIOIIINE
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C APYTHUMH BEIHYNHAMH,

aHATM3UPOBATh PU3UUECKHE MPOIIECCHI U SIBIICHUS, UCTIONIB3Ys (PU3HUCCKHEC
3aKOHBI M IPUHIIUIIBL: 3aKOH BceMUupHOro Tsarorenus, |, 11 u 111 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXaHUUECKON YHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa,
MIPUHITUT CYTIEPIIO3UIINN CHJI, IIPUHITATI PAaBHOIIPABHUS WHEPITHATBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KMHETHYECKYIO TEOPUIO CTPOCHHS BELIECTBA, a30BbIE
3aKOHBI, CBA3b CPEJIHEH KUHETUUYECKON SHEPTUH TEILIOBOTO ABUKEHUS MOJIEKYJI C
aOCOJIIOTHOM TeMIIEpaTypOid, IEPBBIN 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOTO 3apsijia, 3aKkoH KyloHa, mpu 3TOM pa3inyaTh CJIOBECHYIO
GbOopMyIMPOBKY 3aKOHA, €T0 MATEMATUYECKOE BBIPAKEHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MPUHIIUIIBI ICUCTBUS MAIINH, TPUOOPOB U
TEXHUYECKUX YCTPOUCTB; pa3inyaTh yCIOBUS UX O€30MaCHOT0 UCTIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJTHATH SKCIICPUMEHTHI TI0 UCCIICIOBAHUIO (PHU3NICCKUX SBICHUN U
MPOIIECCOB C MUCIOJIL30BAaHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUH, TPU ITOM
dbopmynupoBaTh IpodIeMy/3a1ady U TUIIOTE3Y yUeOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEJI0OKEHHOTO 000PYA0BaHUs, TPOBOAUTE OMBIT U
bopMyIUpOBaThH BHIBOBI,

OCYIIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJTUYHH, IPU
ATOM BBIOMpPATh ONTUMAJILHBIN CIIOCOO U3MEPEHUS U UCTI0JIb30BaTh N3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTHU MEXITY (PU3NUECKUMU BETMIMHAMHU C
WCITIOJIb30BAaHUEM MIPSIMBIX U3MEPEHUM, TTPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MOJTYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEIIMYMH B
BU/JIe TAOJIUIl ¥ TPpa(hUKOB, J€NIaTh BEIBOABI IO pe3yIbTaTaM UCCIICI0BAHNUS,

co0Jro1aTh IpaBuiia 0E30MacHOT0 Tpy/ia MPU MPOBEACHUN UCCIICIOBAHUMN B
paMKax y4eOHOTO SKCIIEpPUMEHTA, y4eOHO-UCCIIEOBATENbCKON U MPOEKTHON
JEATEIIBHOCTH C UCTIOJIb30BAHUEM U3MEPUTEIIHLHBIX YCTPOUCTB U JIaOOPATOPHOTO
000opy10BaHUS;

pemaTth pacu€THhIE 3a/1auu ¢ SBHO 3aJJaHHON (PU3UUECKO MOJIEIIbIO,
UCIIOJIB3Ys (PU3HYECKUE 3aKOHBI U IPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1auu
BBIOMPATH (PU3UYECKYIO MOJIEINb, BBIJCIATH (PU3HMUECKIE BEIMUUHBI U (JOPMYIIHI,
HE0OX0aUMBbIE JUTsI €€ peIeHus, TPOBOAUTH PACUETHI U OIICHUBATh PEATBHOCTD
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pemaTh KaYeCTBEHHBIE 3aJa4l: BbICTPAUBATh JOTUYECKHA HETPOTUBOPEUUBYIO
LIEMIOYKY PACCYKJICHU C ONIOPOU HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(duznueckue sSBICHUS,

UCIIOJIb30BaTh NPU PELLICHUH YUEOHBIX 33/1a4 COBPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUY JJIsl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEJICTABJICHUS yUeOHOW U HAyYHO-TIOMYJISIPHOM MH(OpMAaLMK, TOJTyYEHHOU 13
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MIOJIy4aeMYI0 HH()OPMALINIO;

PUBOJUTH MPUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHUE MPOLECCOB OKPYkAIOLIEr0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3HKE B TTOBCETHEBHOM KU3HU
JUTsl o0ecriedeHus: 0e30MacHOCTH MPU OOpaIlleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHUS 30POBbs U COOJIIOICHHSI HOPM 3KOJIOTMYECKOrO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTaTh B rpyIIIE C BHIITOJIHEHUEM PA3JINYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy IPyMIIbl, PALMOHAIBHO PACHPENENIsITh 00sI3aHHOCTU U
IUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyaLUAX, aJIEKBAaTHO OLICHUBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTpPUBAEMON IPOOIJIEMBI.

K koniy o0yuenus B 11 kiacce npegMeTHbIE pe3yIbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTh Y 00YYAIOUINXCS YMEHHM:

JEMOHCTPUPOBAThH Ha IPUMEPAX POJIb U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTHUHBI MAPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIETOCTHOCTh U €IMHCTBO
(bu3MYeCcKOi KapTUHBI MUPA;

YUHUTBIBATH TPAHUIIBI IPUMEHEHUS U3YUEHHBIX (PU3NYECKUX MOJIETIEH:
TOYEYHBIN DJIEKTPUUECKNN 3apsif, JIyd CBETA, TOUEUHbIA HCTOYHUK CBETA, A/I€PHAs
MOJIeIb aTOMa, HYKJIOHHAasi MOJIESIb aTOMHOTO si/ipa MPpHU pelIeHUH (PU3NIECKUX
3a/1ay;

pacrno3HaBaTh PU3NYECKUE SBJICHHUS (IPOIIECCHI) U OOBSICHSITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOW (DPM3HMKU: dJIEKTPUUECKAst POBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XUMHYECKOE, MArHUTHOE JIEHCTBHS TOKA, B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMAarHUTHAs MHIYKLHS, NEHCTBUE MarHUTHOT'O TOJIS Ha
IPOBOJHUK C TOKOM U JBMXKYUIHICS 3apsill, 2IEKTPOMAarHUTHBIE KOJIeOaHUS U
BOJIHBI, IPSIMOJIMHEWHOE PACTIPOCTPAHEHUE CBETA, OTPAKEHUE, ITPEIIOMIICHHE,
uHTeppepeHIus, TuPpaKIus U NOJIIpU3alusl CBETa, TUCIIEPCHUS CBETA,
dboroanekTpudeckuii 3¢pdexT (hoToadhdeKT), CBeTOBOE aBICHIE, BOBHUKHOBEHUE
JMHENYaToro CreKTpa aroMa BOAOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs!
PaANOAKTUBHOCTE;

OMKCHIBATH U3yUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUECKHE, MATHUTHBIE,
ONTHUYECKHE, FJIEKTPUUECKYIO TPOBOJAUMOCTD PAa3IMUHbIX CPEN) U
3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCTIONB3YsI (PU3UUECKIE BETUUHHBI:
IIEKTPUYECKUH 3apsij, CHJIA TOKA, JIEKTPUUYECKOE HANIPSDKEHHE, SIIEKTPUUECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MMOTEHIINAJIOB, ANEKTPOABIKYILAsA CUila, padoTa TOKa,



MHIYKLUS MarHUTHOTO MOJs, cuiia Amrepa, cuia JIopeHa, MHIyKTUBHOCTh
KaTYILIKH, SHEPTUS SJIEKTPUYECKOI0 U MAarHUTHOT'O TIOJIEH, IEPUOJI U YaCTOTa
KoJIeOaHM B K0JIeOaTeIbHOM KOHTYPE, 3apsi/i U CUjla TOKa B MPOIECCe
TrapMOHUYECKUX AJIEKTPOMArHUTHBIX KosieOaHui, (POKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIA JIMH3bI, IPU OMUCAaHUU MPABWIBHO TPAKTOBATH (U3UUECKUN
CMBICII UCITIOJIb3YEMbIX BEJTUYHH, UX 0003HAYCHUS U €IUHUIIbI, YKA3bIBATh
(bopMyIIbl, CBS3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU
BEJIMYMHAMU;

ONKCHIBATH U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U IPOLIECCHI, HCIOJb3YS
busznyecKkre BeIMUMHBL: CKOPOCTh JIEKTPOMATHUTHBIX BOJIH, UTMHA BOJIHBI U
4acToTa CBETa, YHEPTHS U UMITYJIbC (DOTOHA, IEPUOJI TTOTypacaaa, YHEPTHs CBSI3U
aTOMHBIX Si/Iep, IPU OMMCAHUU TPABUIILHO TPAKTOBATH (PU3NYECKUNA CMBICI
UCITIOJIb3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €IMHMIIbI, YKa3bIBATh (DOPMYJIbI,
CBSI3BIBAIOLLUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIUUYMHAMH,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaJIM3UPOBaTh (PU3UUECKUE MPOLIECCHI U SBJICHUS, UCIIONb3YS (PU3NUECKUE
3aKOHBI M IPUHIMIBL: 3aKOH OMa, 3aKOHBI IIOCJIE0BATENBHOIO U MTAPaJIEIbHOTO
COEJIMHEHHUs IIPOBOJIHUKOB, 3aKOH J[Koyisg—JIeHna, 3aK0H 3J1EKTPOMarHuTHON
WHIYKIWH, 3aKOH ITPSIMOJIMHEWMHOIO PaCIIPOCTPAHEHUS CBETA, 3AKOHBI OTPAYKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETA, ypaBHEHUE DiHIITENHHA A5 (oTorddeKTa,
3aKOH COXPAHEHHMSI SHEPTHH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHUs] MacCOBOT'0 YMciia, IocTynarsl bopa,
3aKOH PaJMOAaKTUBHOIO pacnaja, pu 3TOM pa3iudaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULbI, 00J1aCTH)
MPUMEHUMOCTH;

ONpENENATh HAPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsl IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOUTbH U ONMUCHIBATh N300paKE€HUE, CO3/1aBAEMOE INIOCKUM 3€PKaJIoM,
TOHKOM JIMH30M;

BBIMOJIHATH SKCIIEPUMEHTBI IO UCCIIEIOBAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB € UCITOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX H3MEPEHUIL: IIPH 3TOM
dbopmyaupoBaTh MpodieMy/3anady u TUIOTE3y Y4eOHOT0 SKCTIEPUMEHTA,
coOUpaTh yCTAaHOBKY U3 MPEJI0KEHHOTO 000py10BaHus, IPOBOIUTH OIBIT U
bopMyIUpOBaThH BHIBOJIHI,

OCYUIECTBJISITh PSIMbIE U KOCBEHHbIE U3MEPEHUS (PUZNYECKUX BETUYHH, IPU
ATOM BBIOMpPATh ONTUMAJIbHBIN CIOCOO U3MEPEHUS U UCII0JIb30BaTh U3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

MCCJIEI0BATh 3aBUCUMOCTH (DPU3UUECKUX BEIIMYMH C UCIIOJIb30BAaHUEM
NPSIMBIX U3MEPEHUI: IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, PUKCUPOBATH
pe3yabTaThl MOJYUYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH B BHJIE€ TAOIUI] U
rpaduKoB, AenaTh BEIBOABI IO pe3yIbTaTaM HUCCIICIOBAHMS;

co0IIr01aTh MpaBuiia 6€30MaCHOTO TPy/la IPU MPOBEICHUH HCCIEI0BaHUN B
pamMKax y4eOHOro 3KCIIepUMEHTa, yueOHO-NCCIeI0BATEIbCKON U MPOSKTHON



JESITEIbHOCTH C UCTIOJIB30BAHUEM U3MEPUTEIBHBIX YCTPONCTB U 1a00OPATOPHOTO
000py10BaHUS;

pemaTh pacuéTHbIE 3aJ]a4H C SIBHO 33/1aHHON (PU3NYECKON MOJIETIBIO,
UCIOJIB3YS (PU3NYECKUE 3aKOHBI U IIPUHLMIIBL, HA OCHOBE aHAJIN3a YCIOBHS 3a/1a4U
BbIOHMpaTh PU3NUYECKYIO MOJIEIIb, BBIIEIATh PU3NUECKUE BEIMYMHBI U (POPMYJIBL,
HEOOXOUMBbIE AJis1 €€ peLIeHMs], IPOBOJUTH Pacu€Thl U OLICHUBATh PEAIbHOCTD
MOJIyYEHHOTr'0 3HAa4Y€HUs (PU3NMUECKON BEIIUUUHBL;

pemaTh Ka4YeCTBEHHBIE 3aJa4l: BbICTPAUBATh JOTUYECKHA HEMTPOTUBOPEUUBYIO
LEMOYKY PACCyKJIECHUI ¢ OMOPOM HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCIT0JIB30BAaTh IIPH PEUICHUHU YYEOHBIX 33]1a4 COBPEMEHHbIE
MH(OPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALUN
Y TIpe/ICTaBJICHNs Y4eOHON U HAyYHO-TIOMYJISIPHOM MH(OpMAUK, MOJTy4YEHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(OPMALIUIO;

OOBSICHATH PUHIUIBI ASUCTBUS MAIIMH, IPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh YCIOBHs UX O€30I1aCHOTO UCIIOJIb30BAHUS B TOBCEIHEBHOM
KU3HY;

IPUBOJUTH PUMEPHI BKJIa1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCITI0JIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B OBCETHEBHON KU3HU
JUTsl o0ecriedeHus: 6e30MacHOCTH MPHU OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIsl COXPAHEHUS 30POBbs U COOJIIOICHHSI HOPM 3KOJIOTMYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTath B rpyIIIe ¢ BHITOJHEHUEM PA3JIMYHBIX COLIMAIBHBIX POJIEH,
IJIAaHUPOBATH Pa0dOTy TPYNIIbL, PALIMOHAIBHO PACTIPEAEISITh O0S3aHHOCTH U
IUIAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYyALUAX, aJIEKBATHO OLIEHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBAaeMON IPOOIJIEMBI.
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KoauuecTBO 4acoB

KoHTpo/ibHBI
e padoThbl

JJIeKTPOHHBbIE
(uudpossbie)

oOpa3oBaTejibHbIE

pecypchbl

IIpakTHYecku
e padoThbl

Pazgea 1. PU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
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Pa3zpen 2. MEXAHUKA
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2.

5 JnHamMuka

2 3aKOHBI

3' COXpaHEHUs B
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3 OcHOBEI

5 TEPMOTUTHAMUK
u
ArperatHble
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11 KIIACC

KoaunuecTBO 4acoB
Ne HaumenoBanue

n/ pa3/iesioB U TeM Bcer
n NMPOrpamMMblI 0

KoHTpo/bHBI
e padoThbI

Pazpnen 1. JIEKTPOIUHAMUKA

MaruauTHoe noie.
11 DIIeKTpOMarHuTH 11 1
ast MHAYKIUS

Hroro no pasneny 11

Paznea 2. KOJIEBAHUSA U1 BOJIHBI

MexaHnueckue 1
2.1 AJIEKTPOMarHuTH 9
ple KoeOaHus

MexaHn4ueckue 1

2.2 AIIEKTPOMAarHuTH ) 1
bIC BOJIHBI
2.3 Orntuka 10
Uroro no pazneny 24

IIpakTHyeck
ue padboTbl

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

OcHoBBI
31 CTeHaTbHOM 4 1
TEOPHH
OTHOCHUTEJEHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
ONeMEeHThI
4.1 KBaHTOBOM 6
OTNITUKHU
4.2 Crpoenue aToma 4
4.3 ATOMHOE AP0 5
Hroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU

DNEeMEHTHI
5.1 aCTPOHOMMUH U 7 1
acTpopu3uKu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
7c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
7c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c9
7c

bu6mmnoreka [JOK
https://m.edsoo.ru/7f41c9
7c
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Hroro mo pazaeny 7

Pazgen 6. OBOBINAIOIIEE IOBTOPEHHUE

O606warowmee bu6mmoreka [IOK
4 https://m.edsoo.ru/7f41c9

MOBTOPCHHE 7c

Hroro no pazaeny 4
https://school-

PesepBHOE Bpemst 3 collection
OBIIEE
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YACOB IIO 68 4 !
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne T
i eMa ypoka

~N o o B~ W

10
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12
13
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16
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Paznea 1. PU3UKA U METO/JAbI HAYYHOI'O
INO3HAHUA

@Du3UKa ¥ MeTO/IbI HAYYHOTI'0 MO3HAHMS(2Y)

®usuka — Hayka o npupoje. Hayunbsie METOABI IO3HAHUS
OKPY’KaroIllero Mupa

Posb 1 MecTo (u3uku B pOpMUPOBAHUN COBPEMEHHOM HAYyYHOM
KapTUHBI MUPA, B IPAKTUUECKOHN €ATEIbHOCTH JIFOIEH

Pa3zgen 2. MEXAHUKA
Kunemaruka(54)

Mexannueckoe nBuxkeHre. OTHOCUTEIHHOCTh MEXaHUYECKOTO
newxkeHus. [lepemernienue, CKOpOCTh, YCKOPEHHE

PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE
PaBHOYyCKOpEHHOE PSIMOJIMHENHOE ABH)KEHNE
CBoOogHoe majieHue. Y CKopeHue CBOOOIHOTO TaICHUS

KpuBonuHneliHoe nBuxeHue. J[Br>keHre MaTepruaabHON TOYKH 110
OKPYXHOCTH

JAunamuka(74)

[Tpunimn otHocuTenpHOCTH ["anunes. MHepuranbHble CUCTEMBI
orcuera. Ilepssliii 3akoH HeroToHA

Macca tena. Cuna. [Ipunnun cynepnozunuu cui. Bropoit 3akoH
Herorona miis MarepuanbHOM TOUKH

Tpernit 3akoH Hpr0TOHA U151 MaTEpHAIIBHBIX TOYEK

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koapduuuent tpenns. Cuna conpoTHUBICHUS IPU
JBUKEHUM TeJa B )KUIAKOCTH WM rase

[TocTynaTensHOE M BpallaTeIbHOE ABMIKEHHE a0COIIOTHO
TBEpAOro Tena. MomeHT cuiibl. [1nedo cuibl. YcnoBus
paBHOBECHsI TBEPAOIO TENA

3aKkoHbI cOXpaHeHHs B MexaHuKke(64)

HNmnynsc MmaTepuanbHON TOYKH, CUCTEMbI MaTEPHAIIbHBIX TOYEK.
Nmnynbsc cuiibl. 3aKOH COXpaHEHUsS UMITYlbca. PeakTuBHOE
JBUKECHHE

Pa6ora u moutHocTh cuitbl. KuHetnueckas sHeprust
MaTepHraibHONH TOUKkH. Teopema 00 U3MEHEHUN KUHETHYECKOM
SHEPTrUu

[TorenumanbHas sHeprud. [loTeHManbHas YHEPTUs yIpyro

Ko.1-
BO
4acoB

2

L

o e e e

Jara
no

dakrty



18

19

20

21

22
23
24
25

26

27
28

29

30

31
32

33

34

35
36
37

38

nedopMupoBaHHOH npykuHbl. [loTeHIManbHas 3HEprus Tena
BOJIN3M TIOBEPXHOCTH 3EMITH

HOTGHLII/IaJIBHbIe 1 HCIIOTCHIIMAJIBHBIC CHUJIBI. CBs13b pa6OTLI
HCIMOTCHIHUAJIBHBIX CHUJI C UBMCHCHHEM MEXaHHYeCKOMN OHEpIrun
CHCTEMBI TeJI. 3aKOH COXpPaHCHUA MEXaHUYECKOMH OHCPIrun

JlaboparopHuas pabota «MccrnenoBanue CBSI3U pabOThI CHUIIBI C

H3MEHEHHEM MEXaHMYSCKOM OHCPIuM T€Jia Ha IPUMEPEC
PacCTAKCHUSA PE3UHOBOT'O XI'yTa»

KoHnTtponbHas pabora o teme «Kunemaruka. J[nHamMuka. 3aKoHbI

COXpPAaHCHUA B MCXAHUKEY

Paznea 3. MOJIEKYJISAIPHASA ®U3NKA U
TEPMOJUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOH Teopun(94)

OcCHOBHBIE IOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOPHH.
Bbpoynosckoe asmxkenue. Auddysus

Xapakrep JBUKEHUS U B3aUMOJCHCTBUS YaCTHUL] BEILIECTBA.
Monenu cTpoeHus ra3oB, KUAKOCTEN U TBEPIBIX TEI

Macca MOJICKYII. KommuectBo BemecTa. [locTosnHas ABOF&I[pO

TermoBoe paBHOBecue. Temneparypa u €€ uzmepenue. [lkana
temneparyp Llenbcus

Wneansheiii raz B MKT. OcHoBHOe ypaBHeHue MKT

AbGcounoTHas TeMIepaTypa Kak Mepa cpeHe KUHeTHYeCKOH
SHEPIUH JBUKECHHs MOJIEKYI. Y paBHeHUE MeHaeneeBa-
Kinaneiipona

3akon JlanpToHa. ['a30BbIe 3aKOHBI

Ha6opaTopHas[ pa60Ta «HccaenoBanue 3aBUCUMOCTH MCKOY
napamMeTpamMu COCTOSAHUA pa3pCKCHHOTO rasa»

I/I30HpOHeCCH B UACAJIbBHOM Ira3€ M X rpa(blxlqecxoe
MMpeaAcCTaBJICHUC

OcHoBbl TepmoannamMuku(10y)

BuyTpeHHss sHEprus TepMOAMHAMUYECKON CUCTEMBI U CITOCOOBI
e€ n3menenus. Konnuectso TemnoTs! 1 padota. BHyTpeHHss
DHEPIusi OJJHOATOMHOI'0 UAEAIBHOTO rasa

Buasl Tenonepenaun

VY nenpHas TEMI0EMKOCTh BeniecTBa. Konm4ecTBo TErIoTsl IpU
Teruonepenaye. AnuabaTHbIN mpolecce

IIepBbIil 3aKOH TEPMOJIMHAMUKH U €r0 IPUMEHEHNE K
U30IpoLEeccaM

HeoGpatumocTs nporieccoB B npupojae. Bropoit 3akon
TEPMOJIMHAMUKH

[Tpunmun gevicteus n K11/ TenmoBoi MamyHbI
[uxn Kapuo u ero KIIJ]
DKoJoru4ecKkue npoOIeMbl TETI0O3HEPTETUKH

O6o06matromuii ypok «MonekynsapHas pusnuka. OCHOBBI
TEPMOIMHAMHKI

24

L

e
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40
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43
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45
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53

54

55

56

57
58

KonTtponbnas padora mo teme «MonekymsipHas ¢puszrka. OCHOBBI
TCPMOANHAMUKU

ArperatHbie COCTOsIHUA BeunlecTBa. @a3oBbie nmepexoabi(S4)
[Tapoo6pa3oBanue u koHaeHcanus. Vcnapenue u kuneHue

AGCo0THas M OTHOCUTENbHAS BIAXXHOCTh BO3yXa.
Haceiennsrii nap

Tsépnoe teno. Kpucrammmueckue u aMmopQHbIe Tena.
AHN30TpONUS CBOMCTB KpUCTAILIOB. JKHIKHE KPUCTAILIBI.
CoBpeMeHHbIE MaTepUalIbl

[1naBiieHne u KpucTaUIU3aUus. Y A€IbHAs TEIUIOTA IIJIABJICHUS.
CyOnumarus

VYpaBHeHUE TEIIOBOTO OanaHca
Paznen 4. JIEKTPOJAUHAMUKA
duexkrpocraruka(104)

OnekTpuzanus Ten. JneKkTpuyeckui 3apsa. JBa Buna
JIIEKTPUYECKUX 3apsI0B

[TpoBOIHUKY, TUTIEKTPUKHU U MTOJIYTIPOBOJAHUKU. 3aKOH
COXpaHEHHUsI FJIEKTPUUYECKOTO 3apsijia

B3aumoneiictBue 3apsioB. 3akoH Kynona. Toueunslit
JJIEKTPUUECKUIl 3apsia

Hanpsox€HHocTh snexTpudeckoro noss. Ipunnun cyneprno3unuu
ANEKTPUYECKUX Nosiel. JINHUM HanpsHKEHHOCTH

Pabota cun snextpocraruueckoro nosi. [loreniuan. Paznocts
IIOTEHIIAAJIOB

[TpoBOAHMKY U TUAIIEKTPUKHU B AJIEKTPOCTATUYECKOM II0JIE.
JlnsnekTpudeckasi IpOHULIAEMOCTD

OnexrpoéMkocTs. Konnencarop

DNEKTPOEMKOCTH TUIOCKOT0 KOHJIEHCATOpa. DHEPIHUsl
3apsKEHHOT0 KOHJEHCAaTopa

JlaGopaTtopHast pabota "H3mepenue 3meKTpoEMKOCTH
KOHJeHcaropa"

[TpyHIMI NENCTBUS U IPUMEHEHHE KOHEHCATOPOB,
KONMPOBAJIBHOIO amnmnapara, CTpyHHOIro IpuHTepa.
DreKkTpocTaTHUecKas 3aluTa. 3a3eMIIeHHE IEKTPONIpuOOpOB
IHocTossHHBIH JJIeKTpUYECKUl TOK. TOKH B pa3iH4HbIX
cpenax(12 1)

DNEKTPUYECKUH TOK, YCIIOBHUS €r0 CyHIECTBOBaHUS. [10CTOSHHBIM
Tok. Cwita Toka. Hanpsixenue. Conporusnenue. 3akoH OMa juist
ydacTKa Lenu

ITocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COETUHEHNE
MpoBOTHUKOB. JIaGoparopHas padoTa «/3yueHne cMemanHoro
COEJIMHEHUS PE3UCTOPOB»

PaboTa 1 MOLTHOCTB 3JIEKTpUUECKOro Toka. 3akoH Jxoynsa-Jlenmna

3akoH OMa AJ1s1 IOJIHOM (3aMKHYTOM) DJIEKTPUYECKON LIETH.
Kopotkoe 3ambikanue. Jlabopatopuas padorta «M3mepenne 2J1C

22
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MCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHUS
Pe3epBHblii ypok. KonTponsHas paboTa o teme
"OnexTpoauHamuka’ / Beepoccuiickas mpoBepouHasi paboTa
O6o6marmuil ypok «DieKkTpoarnHaMukay / Becepoccuiickas
poBepoyHas paborta

DJIEKTPOHHAs MPOBOJAUMOCTD TBEP/IBIX METAIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIJIOB OT TeMIiiepaTypbl. CBEpXIIPOBOIUMOCTh

DJIEKTpUUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAsI TPOBOAUMOCTD.

CaoiicTBa p—n-niepexoa. [lonynpoBoaHuKoBbIe TPUOOPHI

DIIEKTPUUYECKHI TOK B pacTBOpaxX M paciuiaBax 3JIEKTPOJIHUTOB.
DNEKTPOIUTHYECKAs JUCCOUAIUS. DIEKTPOIIN3

DJIEKTpUUYECKUH TOK B razax. CaMmoCTOSITENbHBIN U
HECaMOCTOATENBbHBIN pa3psan. Monnus. [1nazma

DnexTpuueckue NpruOopbl U yCTPOMCTBA U UX NMPAKTUUYECKOE
npuMeHeHue. [IpaBuiia TeXHUKN 6€3011acCHOCTH

KonTponbras pabota mo Teme «nekrpoctaruka. [1ocTOSHHBII
ANEKTpUYECKU TOK. TOKH B pa3NUYHbBIX Cpelax»»

PezepBHoe Bpemsi(2 1)
PezepsHbliil ypok. O606maroniuii ypok rno remam 10 kiacca
PesepsHblil ypok. O6o0maromuii ypok o remam 10 kiacca

[Tpomexxyrounas arrectanus 3a Kypc pusuku 10 kiacca kp
O6o6maromuit ypok mo Temam 10 knacca.
[ToBTOpenue TeM kypca ¢pusuku 10 kinacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KIIACC

Tema ypoka

Pazgen 1. JIEKTPOJAMHAMUKA
MarnuTtHoe noJie. JjieKTpoMaruuTHass naaykousi(114q)

[TocTossHHBIE MArHUTHI U UX B3auMojeicTBUE. MaruutHoe noje. Bektop
MAarHUTHOM MHAYKUHMH. JINHUM MAarHUTHON UHIYKLIIHUHU

MaruauTHO€ 1oJie MpoBOJIHUKA ¢ TOKOM. OnbIT Ipcrena. Bzaumoneiictue
MIPOBOJHUKOB C TOKOM
JlaboparopHast pabota «/3yueHrne MarHuTHOTO TOJIS KATYIIIKH C TOKOMY

JleficTBHE€ MarHUTHOTO TOJISI HA MPOBOJAHUK ¢ TokoM. Cuna Ammepa.
JIaGoparopHas pabota «lcciaenoBanue AeHCTBHSI MOCTOSTHHOTO MarHUTa
Ha paMKy C TOKOM)

JlelicTBME MarHUTHOTO TOJISl HA JBHXKYIIYIOCS 3apSHKEHHYIO YaCTHILY.
Cuuna Jlopenna. Pa6ota cuibl Jlopenna

OnexTpoMarauTHas HHAYKIHA. [I0TOk BeKTOpa MAarHUTHOW MHAYKLIHH.
O/1C unaykuuy. 3aKOH IEKTPOMarHuTHOW nHAyKuuu Papajes

JIaGoparopHas pabota «VcciaenoBanue sIBIEHUS 3JIEKTPOMArHUTHOM
MUHIYKIUN»

WNunykruBHOCTh. SIBnenue camonnaykuuu. 31C caMOMHIYKIIMH.
OHeprus MarHUTHOTO T0JIS KaTYLIKH C TOKOM. DJIEKTPOMarHuTHOE 110J1e

TexHuueckue YCTpOﬁCTBa U UX IIPUMCHCHHUC: IIOCTOAHHBIC MAIrHUTHI,
QJICKTPOMArHtThI, 3JICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YaCTHULl, THAYKIIUOHHAs IICYb

O6o6matomuii ypok «MarautTHoe mose. DIeKTPOMarHUTHAsS WHIYKIIHS
KonTponbHas pabota no Teme «MarHuTHoe mnose. DIeKTpOMarHUTHAsI
WHTYKITUS

Paznen 2. KOJIEBAHUSA U BOJIHBI

MexaHn4ecKue M 3J1eKTPOMArHUTHbIE KoJIe0aHusi(94)
Mexannueckue KoneOanusi(249)

CBobosHbIe MexaHuveckue Konedbanus. ['lapmoHnyeckue Konedanus.
VYpaBHeHHe rapMoOHHUecKHUX Kosebanuil. [IpeBpaiienue sneprun
JlabopaTtopHas pabota «lccnenoBanue 3aBUCUMOCTH TIEPHOJ1a MAJTBIX
KojeOaHuil Tpy3a Ha HUTHU OT JJIMHBI HUTH U MACChI TPY3a»
DNeKTpOMarHuTHhIE Konebanus(74)

Koneb6atenbubiii KOHTYp. CBOOOHBIEC SJIEKTPOMArHUTHBIC KOJICOaHUS B
ueaIbHOM KOoJeOaTeTbHOM KOHTYpe. AHAIOTUS MEXIY MEXaHHUECKUMHU
1 DJIEKTPOMArHUTHBIMU KOJIEOAaHUSIMU

®opmyna TomcoHa. 3aKOH COXpaHEHHSI SDHEPTUU B UACAITBHOM
Kosie0aTeabHOM KOHTYpe

[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BoiHyk1eHHbIE
MexaHuueckue konebanus. Pezonanc. BeiHyX1eHHbIE 37IEKTPOMarHUTHBIE
KoseOaHus

Ilepemennsbiit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK. MOIIHOCTD
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37

38

MEPEMEHHOTO TOKa. AMITUTYTHOE U JICHUCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA
Y HaTPSDKEHUS

Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue
ANEKTPUIECKON SHEPTUH

VYCTpoicTBO M MPaKTHYECKOE TPUMEHEHHE 3JIEKTPUIECKOTO 3BOHKA,
reHeparopa MepeMEeHHOro TOKa, JIMHUH 3JIeKTponepenad

DKOJIOTHYECKHE PUCKU MPU MIPOU3BOJCTBE 3IeKTposHeprun. KynbTypa
WCIIO0JIb30BaHUS SJIEKTPOIHEPTUHU B TOBCETHEBHOM KU3HU

MexaHn4yecKHe U 3JIeKTPOMarHuTHbIEe BOJIHBI(54)
MexaHuueckre BOJIHbI(24)

Mexanuueckue BOJHBI, yciioBUs pactipoctpanenus. [lepuoa. Ckopoctb
pacnpocTpaHeHus U JIMHA BOJIHBL. [lonepeunblie U MpooIbHbIE BOIHbI

3Byk. CKopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3Byka
DNeKTPOMarHuTHHIE BOJTHBI(3 )

DneKTpOMarHMTHbIE BOJHBI, X CBOICTBa U ckopocTh. [1lkana
JIEKTPOMAarHUTHBIX BOJIH

[TpuHIKIIBI paIMOCBS3U U TEIICBUICHHS. Pa3BUTHE CPEJCTB CBS3H.
Panuonoxanus

Kontponbnas padota «KonebaHust u BOJTHBD»
Onrtuka(10 4)

[IpssMonMHENHOE pacpOCTPaHEHHUE CBETA B OJJHOPOIHOM Cpelie.
Toueunslii HICTOUYHUK cBeTa. JIyd cBeTa

OtpaxxeHnue cBera. 3aKOHbI OTpaykeHus cBeta. [locTpoenue n3odpaxkeHuit
B IUIOCKOM 3€pKajie

IIpenomienue ceera. IlonHoe BHyTpeHHEee oTpaxenue. lIpenenpHblil yroa
ITOJTHOTO BHYTPEHHEIO OTPAKEHUS

JlabopatopHas pabora «/3mMepeHue mokasarelis MPeTOMIICHUS CTEKIIa

JIunsel. [loctpoenue nzodpaxenuii B muH3e. opmyia TOHKOM JTMH3BL.
VYBenuueHune JIMH3bI

JlaboparopHas pabdota «lccneqoBanue cBOMCTB H300pakeHU B JIMH3aX)»

Hucnepcus ceera. CiioxHbIH coctaB 6enoro csera. Ler. JlabopaTopHas
paborta «HabnrogeHune nucrepcun CBeTay

Wntepdepennus ceera. Audpakuus csera. Judpakunonnas pemeérka
ITonepeuHocTh cBETOBBIX BOJH. [ongpusanus ceera

Onrtuyeckre mpuOOPH! M YCTPOHCTBA U YCIOBUS UX O€30M1aCHOTO
MIPUMEHEHHUS

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUN
OTHOCHUTEJBHOCTH

OcCHOBBI CHIEUAJIBLHOI TEOPHH OTHOCUTEIBHOCTH(44)

['paHuIBI TPUMEHMMOCTH KJIACCUYECKOW MeXaHUKH. [TocTymarsl
CIELUAJIbHON TEOPUU OTHOCUTEILHOCTH

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U
COKpAILlEHHUE JIJTNHBI

OHeprusi ¥ UMIYJIbC PENATUBUCTCKON YacTUlbl. CBSA3b MacChl C SHEPrUei
U UMIIYJIbCOM. DHEPrHus MOKOs
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40
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52

53
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58

59

Kontponbnas padota «Ontuka. OCHOBBI CIIEIHAIBHON TEOPUH
OTHOCUTEILHOCTH

Paznen 4. KBAHTOBASA ®U3UKA

DJIeMeHThI KBAHTOBOH ONTUKH(64)

®otonbl. opmyna [Tnanka. DHEprus U UMITYJIbC POTOHA
OtkpeiTue u uccnenoBanue horodddekra. OnbiTel A. I'. CToneroBa

3akonsl portorddexra. YpaBHeHue DiiHmTerHa it pororddexra.
«Kpacnas rpanuna» dhotorpdexra

Hasnenue ceera. Onwitsl [1. H. JleGeneBa. Xumuueckoe qeiCTBUE CBETA

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
¢doronaTuuK, coaHeyHas 6arapes, CBETOAUO/

Pemrenue 3amau mo teme «DIeMEHTHI KBAHTOBOM OTITHKH
Ctpoenue atoma(4 4)

Monens aroma Tomcona. OnbiThl Pe3epdopaa mo paccestHuio o-4acTHiIl.
[InanerapHas MoJeNb aToMa

[Tocrynatel bopa

W3nydyeHue u nornoieHue GOTOHOB MPH MEPEX0Jie aTOMa C OTHOTO
YPOBHS 3HEPruM Ha Apyrou. Bunel cuekrpos

BoustHoBBIE cBOMcTBa yacTull. Bonubl ae bpoinsa. KopryckynspHo-
BOJIHOBOH nyanu3M. CIIOHTaHHOE U BBIHY)KJIEHHOE U3JIyUYEHUE

AToMHoe sapo(S 4)

OtkpsiTie paguoakTuBHOCTH. OnbITE Pe3epdopa mo onpeneneHuio
COCTaBa PAIMOAKTUBHOIO U3JIy4EHUs

CoiicTBa anb(a-, 6era-, raMmma-u31TydeHus. BiusHue paauoakTHBHOCTH
Ha >)KMBbIE€ OPTaHU3MBbI

OTtkpbiTHE IPOTOHA U HEWTpoHa. M30TONBI. Anbda-pacnai.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnal. ['amma-u3znydyeHue

OHeprus cBA3M HYKJIOHOB B sipe. SInepHble peakuuu. SaepHelil peakTop.
[Ipo6nemsbl, epCeKTUBBI, IKOJIOTMUECKHE aCIIEKThI IIEPHON SHEPTETUKH
DOneMeHTapHbIe YacTUIbl. OTKPBITHE MO3UTPOHA. METO bl HAOTIOICHUS U
perucTpanym daeMeHTapHbIX yacTull. Kpyrisiii cton «PyH1aMeHTaIbHbIE
B3auMoJieiicTBUs. ENUHCTBO (hr3nuecKkoi KapTUHBI MUPa»

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
JIEeMEHTBI ACTPOHOMMH U acTPOPu3uKHU(7 49)

Oransl pa3BUTUs acTpoHOMHUU. [IpuKitagHOE 1 MUPOBO33pEHUECKOE
3HaueHue actpoHoMuu. Bun 3B€3aHoro Heba. Co3pe3ausi, spkue 3BE3/bl,
IUIAHETHI, UX BUAUMOE iBWKeHue. CosHeYHas cuctema

Connue. Conneuynas aktuBHOCTh. McTounnk sneprun CosHua u 3B€31
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKHU. 3BE3/bI TTIaBHOU
IIOCJIeI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3B€31. COBpeMEHHbBIE
IIPEICTABICHMSI O IPOUCXO0XKIEHUH U BomoK CoHIa U 3BE3]
Muneunsiii [1yte — nama [Nanaktuka. [Tonoxxenue u nemxenue ColiHia B
lNanaxrtuke. I'anaktuky. YEpHbIE NBIPBI B A1paxX ralakTUK

Bcenennas. Pa3z6eranue ranaktuk. Teopust Bonbiioro B3psiBa.
PennkroBoe n3nydyenne. MeraranakTuka
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Hepermiennsie npo0aeMbl aCTpOHOMUHT

KonTtponbHast pabota «I€MEHTBI aCTPOHOMHH U aCTPOPUIUKI»
Paznen 6. OBOBLIAIOUEE IOBTOPEHUE
Oo6o61maruee nopropeHune(44)

O6o6matomuii ypok. Poib Gpu3uku u acTpOHOMUU B IKOHOMHUYECKOM,
TEXHOJOTMYECKOM, COIMATLHON M ATUYECKON cepax IesITeTbHOCTH
YeJIoBeKa

Oo6o06maromuit ypok. Poib u Mmecto pusnku u acTpOHOMUU B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

O6o0maromuii ypok. Poib ¢puszudeckoit Teopuu B GOpMHPOBAHUH
MPEJCTaBICHUN O (PU3NIECKOIN KapTHHE MUpA

O6o06maromuit ypok. Mecto pu3n4eckoil KapTHHBI MUpa B 00IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHUI O IIPHPOJIEC

PesepBHoe Bpemsi(3+44)
PeszepBHbIil ypok. MaruutHoe 1mosie. DJIeKTpOMarHuTHasE MHIYKIUs

PesepBubiil ypok. Ontuka. OCHOBBI CHIEIIUATBHON TEOPUHI
OTHOCHUTEIIbHOCTH

Pezepublil ypok. KBanToBas gusuka. D1eMeHTbl aCTPOHOMHU U
acTpo(u3HuKH

PesepBHBIi ypoK. D1eMEHThI KBAHTOBOM ONTUKHU
PesepBHblit ypok. CTpoeHue aToma

PesepBHBIil ypok. ATOMHOE PO

PesepBHblil ypok. S nepHblie peakunu

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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HHPOBEPSAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMOBI

10 KITACC

Kon
npoBepsieM
oro
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

10.6

10.7

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpPaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBATh Ha MIPUMEPAX POIIb U MECTO (PU3UKU B OPMHUPOBAHUHU
COBPEMEHHOM Hay4YHOU KapTUHBI MUPA, B Pa3BUTHHA COBPEMEHHOMN TEXHUKU U
TEXHOJIOIMH, B IPAKTUYECKON IEATEIBHOCTH JIFOACH

Y4YuTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYCHHBIX (DU3HUECKUX MOJICIICH:
MaTepuaibHas TOUKa, MHepIIMaabHas CHCTeMa OTCUéTa, aOCOIOTHO TBEPI0E TEIIO,
WJICaNIbHBIN Ia3; MOJEIN CTPOCHUS Ia30B, JKUIAKOCTEN U TBEPABIX TEN, TOUCUHBIN
AJICKTPUUCCKUHN 3aps]T — IPU PEIICHUH (PU3HYCCKUX 3a/1a4

Pacno3naBaTh Qu3nyeckue siBieHus (Ipouecchl) U 00BbACHATh UX HAa OCHOBE
3aKOHOB MEXAaHHUKHU, MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU CTPOEHHUS BEIIECTBA U
3JIEKTPOAMHAMUKN: PABHOMEPHOE U PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE
JBUKEHHE, CBOOOIHOE Ta/IEHUE T, IBKEHHE 110 OKPY>KHOCTH, HHEPIIUS,
B3auMozeicTeue Ter; 1uddys3us, OpoyHOBCKOE IBUKEHHUE, CTPOCHHE KUAKOCTEN
U TBEPABIX TEJI, U3MEHEHUE 00BEMA TEJI NPU HArPEBAHUM (OXJIAXKICHUN ),
TEIUIOBOE paBHOBECHE, UCIIApPEHUE, KOHIEH CAllysl, IIJIaBlIeHNe, KpUCTAJUIU3al1s,
KHUIIEHHE, BIIA)KHOCTh BO3/1yXa, OBBIILICHNE JABJICHUS ra3a IPU €ro HarpeBaHUHU B
3aKpBITOM COCY/JI€, CBSI3b MEXAY IIapaMeTpaMU COCTOSHUS I'a3a B U30IPOLeccax;
JIEKTpU3aLus TeJl, B3aUMOIEHCTBUE 3aps10B

OnuceIBaTh MEXaHUYECKOE JABVIKCHUC, NCITOJIb3Ys (1)I/ISI/I‘~I€CKI/IC BCJIIMYHUHBI:
KOOpAuHarTa, nyTh, ICPEMCIUICHUC, CKOPOCTh, YCKOPCHHEC, Macca TCJia, CUJIA,
HMITYJIBC TCJIa, KHHETHYCCKAA SOHCPTHA, TIOTCHIHUAIbHAA SHEPT A, MEXaHNYCCKasd
pa60Ta, MCXAaHHUYCCKass MOIMHOCTD, TP OIIMCAHWHU ITPABUIIBHO TPAKTOBATH
(1)I/I3I/I'~I€CKI/II\/'I CMBICJI UCITOJIB3YEMBIX BCJIMYUH, UX 0003HAUYCHHS U CAWHUIbI,
HaxoauTb (bOpMy'J'ILI, CBA3BIBAOIIUC NAHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYNUHY C APpYTUMHA
BCIIMYNHaAMU

OnuchIBaTh U3yYEHHBIE TETIJIOBBIE CBOMCTBA TEN U TEIJIOBBIE SBJICHUS, UCTIOIb3YS
bu3nyeckue BEIUYUHBL: JaBIE€HUE T'a3a, TEMIIEPATypa, CPEAHsS KHHEeTHYeCKast
DHEPIus XaOTUYECKOr0 IBUKEHUS MOJIEKYJI, CPEHEKBAIpaTUYHas CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHH:S SHEprus, paboTa rasa,
KO3(PUIHEHT MOJE3HOTr0 JeHCTBUS TEIJIOBOTO ABUTATENS; IPU ONMCAHUH
HPaBUJIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCTIOIB3YEMbIX BETUYHH, UX
0003HAUEHHUS U €IUHULBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOLINE JAHHYIO
(bu3nYeCKyI0 BEIMYUHY C IPYTUMH BEJIMYMHAM

OnuceIBaTh U3yYEHHBIE 3JIEKTPUYECKHE CBONCTBA BEIIECTBA U AJIEKTPUUECKHE
SBJICHUA (TIPOLIECCHI), UCTIOB3Ys (PU3NYECKHUE BEIUYMHBI: SJIEKTPUUECKUH 3apsi,
JEKTPUUYECKOE T10JIe, HAPSXKEHHOCTD OIS, TOTEHI[UAI, PA3HOCTh TOTEHIIUAJIOB;
IIPY ONMCaHUU MPAaBUIBHO TPAKTOBATH (PU3MUECKUI CMBICT HCTIOIB3YEMbIX
BEJIMYMH, X 0003HAYEHHS U €MHUIIBI; YKa3bIBATh (DOPMYIIbI, CBSI3bIBAIOIIHE
JTAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMHU BeTUYUHAMU

aHaATM3UPOBATh (PU3MUECKHUE MTPOLIECCHI U ABJICHUS, UCIIONB3Ysl (PU3MUECKUE 3aKOHBI

Y TIPUHITUIIBL: 3aKOH BcemupHoro tarotenus, |, 11 u 1l 3akonsr HetoToHa, 3aK0H
COXpaHeHI/Iﬂ MeXﬁHHqCCKOﬁ 3HCpFI/II/I, 3aKOH COXpaHCHI/IH I/IMHy.Hbca, HpI/IHI_[I/IH



10.8

10.9

10.10

10.11

10.12

10.13

10.14

10.15

10.16

10.17

10.18

CYIIEPITO3UIINH CUJI, TIPUHIIMIT PABHOTIPABUS HHEPIUAIBHBIX CHCTEM OTCUETA;
MOJICKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHS BEIIIECTBA, Ta30BhIC 3aKOHBI, CBS3b
CpeaHel KHHETHYECKOW YHEPTUH TEIUIOBOTO JBMYKEHUSI MOJICKYJI C a0COTIOTHON
TEMIIEPATYpPOHl, IEPBBIA 3aKOH TEPMOJUHAMUKH; 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsijia, 3aKoH KylloHa; mpu 3TOM pa3iuyarh CIOBECHYIO
(GOpMYyITHUPOBKY 3aKOHA, €r0 MAaTEeMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBL,
00J1aCTH) TPUMEHUMOCTH

OOBSICHIATH OCHOBHbBIE MPUHIUIIBI JCHCTBHS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh yCIOBUS UX O€30MACHOTO UCIOJIb30BAHUs B TIOBCEIHEBHOM
KU3HU

BBIMOTHATE 3KCIIEPUMEHTHI 110 UCCIICOBAHUIO (PU3NYECKUX SBICHUN U ITPOLIECCOB
C MCIIOJIb30BAaHUEM TPSMBIX 1 KOCBEHHBIX U3MEPEHUIl; IPH 3TOM (POPMYIUPOBATH

npobiieMy (3a/1a4y) ¥ TUIIOTE3Y y4eOHOT0 IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3
MPEIOKEHHOT0 000PYAOBaHUS, IPOBOAUTH OIBIT M (HOPMYITHUPOBATH BHIBOIBI

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITHYHNH; IPH STOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUS U HCIOIb30BaTh U3BECTHBIC METO/IbI
OLICHKH ITOIPEIIHOCTEN U3MEPEHUI

HccnenoBaTh 3aBHCUMOCTH MEXKAY (PH3UUECKUMH BETMUYMHAMH C HCIIOJIb30BaHHEM
NPSMBIX U3MEPEHHI; TPH ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yibTaThl NOJYYEHHOH 3aBUCUMOCTH (PM3UYECKUX BEJIMYUH B BUJIE TAOIUI U
rpaduKOB, IeNIaTh BHIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHUS

CoGumroath npaBuiia 6€301acHOr0 TPY/AA P MPOBEICHUN HCCIICIOBAHUHN B
paMKax y4eOHOro SKCIePUMEHTa, YIeOHO-HCCIIEI0BATEIbCKOM U MTPOCKTHOM
NCSITeILHOCTH C MCITOJIb30BAaHHEM U3MEPUTEIILHBIX YCTPONUCTB | J1a00paTOpPHOTO
o0opynoBaHus

Pemate pacuéTHble 3a/1a4M ¢ SIBHO 33JaHHOM (hU3NYECKON MOJEIbIO, UCIIOIb3Ys
(du3nyecKue 3aKOHbI ¥ IPUHIIMIIBI; HA OCHOBE aHAJIW3a YCJIOBUS 33aJ]a4l BHIOMPATh
(bU3NUECKyI0 MO/IENb, BBIIEIATh (PU3NUYECKHE BETUYMHBI U (HOPMYIIbI,
HeoOXOouMbIe 1Jis €€ pelIeHtsl, IPOBOJUTH PAacUEThl U OLICHUBATh PEAIbHOCTD
MOJY4EHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI

Perath kauecTBEHHBIE 3a/1a4H: BHICTPAUBATH JJOTUYECKH HETIPOTUBOPEUUBYIO
IEMOYKY PACCYKJICHUM ¢ OMOPOM HA M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U
dbuznueckue SBICHU

Vcnonb30BaTh NpH pelieHUuH yueOHbIX 3a7jauy COBpEeMEHHbIE HH(POPMaIlMOHHBIE
TEXHOJIOTMH JUJISl TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN U IIPEICTABICHUS
y4eOHOI U HayYHO-TIOMYJISIPHON MH(POPMALIUH, TOTyYEHHOHN U3 pa3InYHbIX
MCTOYHUKOB; KPUTHUECKH aHAIM3UPOBAThH MOTydaeMyto HH(OPMAIINIO

[TprBOANTE MPUMEPHI BKJIA/1a POCCUNCKUX U 3apyOeKHbBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, 00BICHEHUE MPOIIECCOB OKPYKAIOIIETO MUpPa, B pa3BUTHE
TEXHUKU U TEXHOJIOTUI

Hcnonb30BaTh TEOpETHUECKUE 3HAHUSA 1O (PU3UKE B TIOBCEIHEBHOM KHU3HM IS
obecrnieyeHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU
YCTPOMCTBaMH, JJIs1 COXPAHEHUS 370POBbs M COOIIOIEHUSI HOPM DKOJIOTHUECKOTO
MOBEJICHUS B OKPYXKAIOIIEH cpee

PaGoTaTh B rpyme ¢ BHIIOTHEHUEM PAa3IMUHbBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, pAllHOHATIBHO PACIPEAEATh 0053aHHOCTU U
IUTAHUPOBATh JEATENBHOCTh B HECTAHAAPTHBIX CUTYALMUSIX, aIeKBAaTHO OLIEHUBATh
BKJIaJ] KQKJIOTO U3 YYaCTHUKOB I'PYIIIBI B PELICHHE pacCCMAaTPUBAEMON MTPOOIEMBI



11 KIIACC

Kon

NpoBepsieMoro

pe3yjabTara

111

11.2

11.3

11.4

11.5

11.6

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO (GU3UKU B OPMHUPOBAHUU
COBPEMEHHOM HAyYHOU KapTUHBI MUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U
TEXHOJIOTHH, B TPAKTUYECKON ACSATEIbHOCTH JIOACH, HEIOCTHOCTD U €IUHCTBO
¢du3nUecKoil KapTHHBI MUpa

Y4YUTHIBaTh TPAHULIBI TPUMEHEHHS N3YUEHHBIX (DU3UYECKUX MOICIICH:
TOYEYHBIN IEKTPUUECKUM 3apsll, siiepHast MOJENb aTOMa, HyKJIOHHAs! MOJEIb
aTOMHOTO Si/Ipa MPH peleHNH (PU3NYECKHUX 3314

Pacno3naBate pusudeckue siBieHUs (IPOIECChl) M OOBACHATH UX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKHU ¥ KBAHTOBOW (DM3UKU: dJICKTPUUCCKas
IPOBOJIUMOCTb, TEIIOBOE, CBETOBOE, XUMHUECKOE, MATHUTHOE JICHCTBHUS TOKA,
B3aMMO/ICHCTBHE MarHUTOB, 3JICKTPOMAarHUTHAS MHTYKIIHS, ICHCTBHEC
MarHUTHOTO TIOJIS Ha MIPOBOIHUK C TOKOM U JIBHKYIIIMICS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS M BOJIHBI, IIPSMOJIMHEHHOE PACIIPOCTPAHCHUE
CBETa, OTPAXKEHHE, TPEIOMIICHIE, HHTePPEepeHIHS, TU(PAKIHS U TOTAPU3AIISL
CBeTa, Aucnepcus cBera, poTodnekrpuueckuit apdekr (horoaddekT), cBeToBoe
JlaBJIeHNE, BOSHUKHOBEHUE TMHEWYATOTO CIIEKTPa aTOMa BOZAOPOAa,
€CTECTBEHHASI U MICKYCCTBCHHAsI PaJJMOAKTUBHOCTh

OnuceIBaTh U3yYEHHBIE CBOWCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKHUE, DIIEKTPUUECKYIO IPOBOAUMOCTb Pa3IMUYHbIX CPEl) U
AIIEKTPOMArHUTHBIC SIBIEHUS (TPOLIECCHI), UCTIONB3YS (PUINUYECKUE BEITUYUHBI:
ANEKTPUUECKUH 3apsi/l, CUIIa TOKA, FEKTPUUECKOE HAMPSIKEHUE, FIEKTPUUECKOE
COTPOTHUBIICHUE, PA3HOCTh OTeHIHANIOB, DJ]C, paboTa TOKa, MHIYKIIUS
MarHuTHOTO 1oJisA, cuia Amnepa, cuna JIopeHna, MHIyKTUBHOCTh KaTyIIKH,
SHEPTHUA JICKTPUICCKOTO U MAarHuTHOI'O HOJ'IGfI, nepuoa U 4aCtora Koaebanuii B
KoJIe0aTeIbHOM KOHTYpE, 3apsijl U Chjla TOKa B IIPOIlECCe TapMOHHUYECKHUX
AJIIEKTPOMATrHUTHBIX KoJieOaHuH, (POKYCHOE pACCTOSTHUE U ONTHYECKas CHIa
JIMH3BI, IPU OMMCAHUU MPABUIBHO TPAKTOBATH (DU3HUUECKUN CMBICT
HCIIOJIB3YCMbIX BCJIIMYWH, UX 0003HaueHNus U CANMHUIIBI; YKA3bIBaATh q)OpMy.]'II)I,
CBSI3BIBAIOIIME TAHHYIO (PU3HUECKYIO BETMUUHY C APYTUMU BETMUYNHAMU

OnuceIBaTh N3y4EHHBIE KBAHTOBBIE SIBJIEHUS U MPOLECCHI, HCIIONb3Ys
¢u3nuecKre BeIMUYUHbBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI U
4acToTa CBETa, YHEPIHsl U UMITYJbC (OTOHA, IEPHOJ TTOTypaciajia, SHepTrus
CBSI3U aTOMHBIX Si7iep; PU ONMHCAHUH MPABUIIBHO TPAKTOBATh (U3HUECKUI
CMBICJI MCTIOJIb3yEMbIX BEIHUYNH, UX 0003HAUYEHHUS U €IMHUIIBI;, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOLINE JAHHYIO (U3UUECKYIO BEIUUYUHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3MUECKON BEIUMYUHBI

AHanu3upoBaTh PU3MUECKUE MPOLIECCH U SBJICHUS, UCIIONB3Ys (pru3nueckue
3aKOHBI M MPUHIMIIBL: 3aKOH OMa, 3aKOHBI TIOCTIEI0BATEILHOTO U
NapauIeJIbHOTO COEMHEHNS TPOBOAHMKOB, 3aK0oH /oy — Jlenna, 3akoH
3JIEKTPOMArHUTHON MHIYKIUH, 3aKOH MPSMOJIMHEIHOTO pacpoCcTpaHeHHs
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI IIPEJIOMJICHUS CBETA, YPABHEHUE
OliHmTeiHa 11t poTo3dpdexTa, 3aKOH COXpaHEHUS IHEPTUHU, 3AKOH COXPAHECHUS
MMITYJIbCA, 3aKOH COXPAHEHUs JIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHHUS
MaccoBOT'0 4YMcia, OCTyIaThl bopa, 3aK0H pagloakTUBHOIO pacnaja; npu



11.7

11.8

11.9

11.10

11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

3TOM pa3INyaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA, €T0 MaTeMaTH4ECKOe
BBIPAXXCHHE U yCIOBHS (IPaHUIIbl, 00JaCTH) IPUMEHUMOCTH

OHpGI[eJISITB HaITpaBJICHUC BCKTOPAa MHAYKIIWMU MArHUTHOI'O I1OJIA ITPOBOJAHHKA C
TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

CTpouTh U ONMKUCHIBATh H300paXKEHUE, CO3aBAEMOE TUIOCKUM 3€PKaJIOM, TOHKOM
JIMH301

BBINONMHATE SKCIIEPUMEHTBI 110 UCCIICAOBAHUIO (PU3HUUECKUX ABJICHUN U
IPOIIECCOB € MCIOIB30BAHUEM TPSAMbBIX U KOCBEHHBIX U3MEPEHUI; TIPH STOM
dbopMynupoBath podsieMy (3a1a4y) ¥ TUTIOTE3y y4eOHOTO IKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAIOKEHHOTO 000PY/I0BaHHSI, TIPOBOJIUTH OIBIT U
(GhopMyITUPOBATH BEIBOIBI

OcymiecTBIATh IPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEITHUUH; IIPH
3TOM BBIOMpATh ONTUMANIBHBIN CIOCOO U3MEPEHUs U UCIIOIb30BaTh U3BECTHBIE
METO/IbI OLICHKH ITOIPEIIHOCTEN N3MEPEHUI

HccnenoBaTh 3aBUCUMOCTH (PM3UYECKUX BEIMYUH C UCIIOJIb30BAaHUEM IIPSIMBIX
M3MEPEHUI; PU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (PMKCUPOBATh PE3YJIbTAThI
HOJYYEHHOM 3aBUCUMOCTH (PU3MUECKUX BEIMYHMH B BU€ TaOIMIl U IpadUKOB,
JleaTh BBIBOJBI 110 PE3yJIbTaTaM UCCIIEI0BAHUS

CobmoiaTe paBmiia 0€30MacHOr0 TPy MPU MPOBEICHUN UCCIETOBAaHUN B
paMkax y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIIeI0BATEIbCKON U IPOSKTHOM
JESATETLHOCTHU C UCMOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U
nabopaTopHOro 000pyAOBaHUS

Pemiate pacuéTHble 3a/1a41 ¢ SIBHO 33aHHOM (PU3NYECKON MOJEIbIO, UCIIOIb3YS
¢bu3nyecKue 3aKOHbI ¥ IPUHLUIIBI; HA OCHOBE aHaJIW3a yCIIOBUS 3ajauu
BBIOMPATh PU3UYECKYIO MOJIENb, BBIIENATh (PU3NUYECKHE BEIMUUHBI U (POPMYIIHI,
HeoOXOouMbIe 1Jis €€ pelIeHtsl, IPOBOJUTH PAacU€Thl U OLICHUBATh PEAIbHOCTD
MOJY4EHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBI

Perath kauecTBEHHBIE 3a/1a4H: BHICTPAUBATH JJOTHYECKH HETIPOTUBOPEUUBYIO
IEMOYKY PACCYKJICHUM ¢ OMOPOM HA M3YYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U
dbuznueckue SBICHU

Vcnonb30BaTh NpH pelieHUuH yUeOHbIX 3ajau COBpEMEHHbIE HH(POPMaIlMOHHBIE
TEXHOJIOTMH JIJISl TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN U IIPEICTABICHUS
y4eOHOI U HayYHO-TIOMYJISIpPHON MH(POPMALIUH, ITOTYYEHHOH U3 pa3IMnYHbIX
MCTOYHUKOB; KPUTHUECKU aHAIU3UPOBAThH MOTydaeMyro HH(OPMALINIO

00BACHATH MMPUHIUITBI JEHCTBUSA MallliH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOﬁCTB;
pa3indaTtb YCIOBUA UX 0€30IaCHOr0 HCIIOIL30BaHMUS B HOBCC}IHGBHOI\/'I KU3HU

[TpuBOIUTE MpUMEpPHI BKJIa1a POCCUNCKUX U 3apyOeKHbIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B 00BSCHEHHE IPOLIECCOB OKPY)KAIOIIIETO MUPA, B pa3BUTHE
TEXHUKH U TEXHOJIOTHI

Hcnonp30BaTh TeOpETHUECKHE 3HAHUS MO (PU3UKE B TOBCEITHEBHOM JKU3HU JUISI
oOecrieyeHns 6€30MaCHOCTH MPHU 0OpAIIEHUH C TPHOOpaAMH U TEXHHUECKUMHU
yCTPOMCTBAMH, IS COXPAHEHHUSI 3J10POBbsSI U COOIIOACHUSI HOPM
HKOJIOTMUECKOTO TIOBEIEHUS B OKPYKAIOILEH cpefie

Pabotath B rpyIine ¢ BHIMOJTHEHUEM PA3IMYHBIX COIUATBHBIX POJIEH,
TUTAHUPOBATH PaOOTY TPYIIIBI, PAIIMOHAIBHO PACIPENEsTh 00S3aHHOCTH U
TUTAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYaIUsIX, aJIeKBATHO OLIEHUBAThH
BKJIa/] KaX/I0T0 U3 YYACTHUKOB TPYIIIBI B PEIICHNE pacCCMAaTPUBAEMOM MPOOIEMbI
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Kon Kon

pa3aejia

NpoBepPsieMOro

3JIEMEHTA

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

1.1

1.2

2 MEXAHHUKA
KMHEMATHKA

211

212

2.13
21 214

2.15

2.1.6

2.1.7

JNHAMUKA

22 221

®dusuka — Hayka o mpupoje. Haydnsle METO bl TO3HAHUS
OKpy>Karoliero mupa. Poib skcriepuMenTa u Teopuu B
MpoLecCce MO3HAHUS TPUPOJIBI. DKCIEPUMEHT B GU3HKE

MopenupoBanue GU3NIECKUX SBICHUN U TIPOLIECCOB.
Hayunbie runoressl. ®U3nyecKue 3aKOHbI U TEOPHH.
I'paHuIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[Tpunuun coorBercTBUs. Posb u MecTo pu3MKH B
(dbopMUPOBaHUM COBPEMEHHOM Hay4YHOI KapTUHBI MUPA, B
MPAKTUYECKOU IESITEIbHOCTH 01U

Mexanuyeckoe aBuxeHue. OTHOCUTEIbHOCTh
MEeXaHU4YeCKOro ABMxkeHus. Cuctema orcuéra.
Tpaexropus

[Tepemenienue, CKOpPOCTh (CPeAHss CKOPOCTh, MTHOBEHHAs
CKOPOCTh) U YCKOPEHUE MAaTepHaAIbHON TOUKH, UX
IIPOEKIIMK HA OCU CUCTEMBI KOOpAHHAT. Clio)KeHue
MIEPEMEIICHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJINHEHHOE
nBkeHue. ['paduku 3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpEHUS, MYTH U NepeMEILeHUs] MaTeprUaIbHOW TOUKH
OT BpEMEHU

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaieHus

KpuBonnHeiiHoe nBnxeHne. PaBHOMEpHOE IBUKEHUE
MaTepUaIbHONW TOUKH IO OKPYKHOCTH. YTJIOBast
CKOpOCTb, JIMHEWHAas CKOpOCTh. [lepuon u yacrora.
[{eHTpOCTpEMUTENBHOE YCKOPEHHE

TexHuueckue yCTpOﬁCTBaZ CIIMAOMCTpP, ABUKCHUC
CHapsAaA0B, HEIIHBIC U PEMCHHBIC IIEPCaAAYN

[TpakTueckue paboThl. M3MepeHre MrHOBEHHOI
ckopocTH. MccaenoBanue COOTHOLIEHUSI MEXKAY IYTAMH,
IIPOMIEHHBIMU TEJIOM 3a MOCIEA0BaTEIbHBIE PABHBIE
IIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBUKEHHUH
C HaYaJbHOW CKOPOCTHIO, pAaBHOU HYJI0. M3yueHue
JBUKEHMS IIapHKa B BA3KOW XKUAKOCTHU. M3yueHue
JBUKEHUS TeJa, OPOIIEHHOT0 TOPU30HTAIBHO

[Tpuniun otHocuTensHOCTH ["anunes. [1epBblil 3aK0H
Herorona. lHepuuanbHble CUCTEMBI OTCUYETA



2.3

2.2.2

2.2.3

224
2.2.5

2.2.6

2.2.7

2.2.8

2.29

2.2.10

Macca tena. Cuna. [IpuHImMn cynepno3uiyu Cuil

Btopoii 3akon HeroToHa 11711 MaTepraibHON TOYKH B
unepuuanbHoit cucreme orcuéra (MCO). Tperuii 3akon
HeloToHa /17151 MaTepualbHBIX TOYEK

3akoH BceMupHoro tsaroreHus. Cuma tsxectu. [lepBas
KOCMHUYECKasi CKOpOCThb. Bec Tena

Cuia ynpyroctu. 3akoH ['yka

Cuina tpenusi. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U
cuna TpeHust mokos. Koaddumuent tpenus. Cuna
COMPOTHBIICHUS IPH JBMKCHUHU TEJIA B KHUIKOCTH WA
rase

[TocTynarenbHOe U BpalllaTesbHOE ABUKEHUE A0COIIOTHO
TBEPJIOTO TENa

MOMEHT crIIbl OTHOCUTEIBHO OCH BparieHus. [1neqo
cuibl. YcnoBus paBHoBecus TBEpaoro tena B MICO

TexHu4eckue ycTpouCcTBa: MOAIINUITHUKY, ABUKCHUE
HCKYCCTBEHHBIX CIIyTHUKOB

[TpakTueckue paboThl. M3yuenue apuxeHus Opycka mno
HaAKJIOHHOM TIIOCKOCTH o1 IIGfICTBPICM HECKOJIBKUX CHIJI.
HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HHUKAIOIIUX B IePOPMHUPYEMOH NPY>KUHE U PE3HHOBOM
oOpasiie, oT BennuuHbl ux nedopmanuu. Mccnegoanue
YCJIOBHUI paBHOBECHS TBEPOTO TEJA, UMEIOILLETO OCh
BpAaILCHUS

3AKOHBI COXPAHEHNMA B MEXAHUKE

231

2.3.2

2.3.3
2.34

2.35

2.3.6

2.3.7

2.3.8
2.3.9

2.3.10

HNmnynbc MaTepuanbHONU TOUKH, CUCTEMbI MaT€pUAJIbHBIX
ToueK. VIMITyJIbC CHIIBI M N3MEHEHHE UMITYJIbCa TeJla
3akoH coxpaHenust umnysbca B MCO. PeaktuBHOE
JIBUKECHHE

Pabora cuibl

MoOUIHOCTh CHIIBI

Kunernueckas sHeprus MarepuaabHON TOUKH. Teopema o
KMHETUYECKOU SHEPIruu

ITorenunanbHas sHeprus. lloreHnnanbHas sHeprus
ynpyro aedopmupoBaHHON NMpyxkUHBL. [loTeHnnanbHas
SHEprus Tena BOJIU3U MOBEPXHOCTU 3eMITU
[ToreHunanbHbIE U HETIOTEHIMATbHBIE CUIIbl. CBA3b
paboThl HEMOTEHIMATIBHBIX CHJI C U3MEHEHHEM
MEXaHWYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUS
MEXAHUUYECKOM dHEPTrun

VYrpyrue u Heynpyrue CTOIKHOBEHUS

TexHUuecKue yCTpONCTBA: ABM)KEHUE PAKET, BOJLOMET,
Komep, NPYKUHHBINA TUCTONET

[TpakTueckue padboTsl. M3ydenue cBsizu ckopocTeit Ten
npu Heynpyrom ynape. MccnenoBanue cBsizu paboThl
CHJIBI C U3MECHEHHEM MEXAHUYECKOM HEPTUHU Tella

MOJIEKYJIAPHAS ©®U3NKA 1 TEPMOAMHAMUKA



OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

3.1.3

3.14

31 3.15

3.1.6

3.1.7

3.18

3.1.9

3.1.10

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETHYECKOI
teopuu. bpoyHoBckoe aBmxkenue. Juddysus. Xapakrep
JBUKEHHS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA
Monenu cTpoeHus ra3oB, KUAKOCTEH U TBEPABIX TE U
00BsICHEHUE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJENEH
Macca monekyn. Konnuectso Bemectsa. [locrosannas
ABoranpo

TemoBoe paBHOBecue. Temneparypa u e€ u3MepeHue.
IIxana remneparyp Llenbcus

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH UEAIBHOTO rasa
AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETUYECKOW SHEPTUH TEIJIOBOTO ABUKEHUS YACTHII
ra3a. [lIkamna remneparyp KenbBuHa

VpaBuenne Knaneiipona — Menneneesa. 3akon JlanbToHa
["a3oBble 3ak0HBI. M30mponieccsl B UA€aIbHOM ra3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA: U30TEPMA,
n30Xx0pa, n3odapa

TexHu4eckre ycTpoicTBa: TepMOMETP, OapOMETP
[TpakTuueckue paboTsl. MI3Mepenne Maccel BO3Iyxa B
KJIACCHOM KOMHare. MccnenoBanue 3aBUCUMOCTH MEKIY
napaMeTpamMu COCTOSIHUS Pa3peskeHHOro rasa

OCHOBbI TEPMOJIMHAMUKN

3.2.1

3.2.2

3.2.3

3.24
3.2

3.2.5

3.2.6

3.2.7

3.2.8

TepMoauHamuyeckas cucremMa. BHyTpeHHsIs dHEprus
TEPMOJIMHAMUYECKON CUCTEMBI U CITIOCOOBI €€ N3MEHEHHUS

KonuuecTBo Temnotel u pabota. BHyTpeHHss sHEprus
OJIHOATOMHOTO MJI€aJIbHOTO ra3a

Bunbl Tenonepegaun: TemIONPOBOIHOCTh, KOHBEKIIHS,
n3nyyeHue. Temno€MKoCTh Tena. Y nesbHas
TEIIOEMKOCTH BelllecTBa. PacyéT KoaudecTBa TEIIOTHI
MIpH TeTUIonepeaayue

IlepBbIil 3aKk0H TepMoaAHAMUKH. [IpuMeHeHne nepBoro
3aKOHa TePMOJAMHAMHKH K u3omnporeccam. ['papuueckas
MHTEpIIpeTanus paboThl ra3a

Tennossle MamuHbL. [IpUHIMIIBL NEHCTBUS TEILIOBBIX
MamvH. [IpeoOpa3oBanus SHEPTUU B TEIIOBBIX MAIlIMHAX.
Koaddurment nonesnoro neiicreus (nanee — KITT)
temoBoi mamuHkl. [{ukin Kapuo u ero KIIT/]
Bropoii 3akon TepmoannamMuku. HeobpatuMocTs
IIPOLIECCOB B IpUpoe. TennoBsie JBUTATENH.
DKkojoruyeckue npoOaeMbl TETNIO3HEPTETUKH
TexHu4ecKkne ycTpoiCTBa: JBUTaTENb BHYTPEHHETO
CropaHusi, OITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[TpakTyeckue paboTel. M3mepenue ynenbHoi
TEIJI0OEMKOCTH

3.3 ATPET'ATHBIE COCTOSHMA BEILECBA. ®A30BbLIE ITEPEXO/IbI



4.1

4.2

[TapooOpazoBanue u koHeHcanus. VcriapeHne u KUmeHue.

3.3.1 VY enbHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTb
TeMIepaTypbl KUTIEHUS OT JaBJICHUS

332 AOCOIOTHAs M OTHOCHUTEIbHAS BIaXKHOCTh BO3yXa.
Haceliensslii nap
Tsépnoe teno. Kpucrammmueckue u aMmopQHbIe Tena.

3.3.3 AHU30TpOIUS CBOMCTB KpUCTaIOB. JKuJIK1e KpUCTAILIBL.
CoBpemeHHbIE MaTepUalIbl

33.4 IInaBnenue u kpucraumsanus. Y gesbHas TEIUIoTa
riassenus. Cyomumanus

3.3.5 VYpaBHeHUe TEIIOBOro O6anaHca
TexHu4eckue ycTpoiucTBa: TUrPOMETP U IICUXPOMETP,

336 KaJIOpUMETP, TEXHOJIOTUU MOTy4YEHUSI COBPEMEHHBIX
MaTepUajoB, B TOM YUCIIC HAHOMATEPHAIIOB, H
HAHOTEXHOJIOTUU

3.3.7 [TpakTueckue padboThl. I3MepeHue BIaXHOCTH BO3AyXa

DJIEKTPOAMMHAMUKA

DJIEKTPOCTATHUKA

411 OnekTpuzanys Tel. DJIeKTpruyeckui 3apsia. J[Ba Buga
AIIEKTPUYECKHX 3aPSI0B

4.1.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU

4.1.3 3aKOH COXpaHEHUs AIEKTPUUECKOr0 3apsaa

4.1.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DnexTpuueckoe mnoie. Hanpssk€HHOCTD AIEKTPUYECKOTO

415 nosst. [IpuHumn cynepno3unuu. JINHUM HanpsHKEHHOCTH
AIIEKTPUYECKOTO TMOJIS

4116 Pabora cun anektpocraruyeckoro noss. [ToTenmumarn.
Pa3HocTh noteHimanon

417 [TpOBOAHWKY ¥ TUAJICKTPUKH B TTIOCTOSSHHOM
AIIEKTpUYECKOM Moie. J{udaexTpruueckas MpoHUIIaeMOCTh
OnektpoéMkocTh. Konnencarop. D1nekTpo€MKOCThb

4.1.8 IUIOCKOTO KOH/IEHCATOpa. DHEPrHs 3apsDKEHHOTO
KOHJIeHCaTopa
TexHUYECKHE YCTPOUCTBA: IIEKTPOCKOII, JIIEKTPOMETD,

41.9 AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMIICHUE
AIIEKTPONPUOOPOB, KOHJAEHCATOP, KCEPOKC, CTPYMHHBIH
MIPUHTEP

41.10 [TpakTudeckue padboTsl. I3MepeHwue 31eKTpOEMKOCTH

KOHJICHCATOpa

IOCTOSIHHBIN DJIEKTPUYECKUI TOK. TOKU B PASJIMYHBIX CPEJIAX

421
422
4.2.3
4.2.4

VY ciioBus CyliecTBOBaHUSA MOCTOSHHOTO 3JIEKTPUYECKOTO
Toka. Uctounuku Toka. Cmiia toka. [IocTOSITHHBIN TOK

Hanpspokenue. 3akon OMa 1151 ydacTka enu

DJIEKTPUYECKOE COMPOTUBIICHUE. Y JEITBHOE
COIIPOTUBJICHUEC BCIICCTBA

HOCHGHOB&TGHBHOG, napajjiCjibHOC, CMCIIAHHOC



4.2.5
4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4211

4.2.12

4.2.13

4.2.14

COEIMHEHUE MPOBOIHUKOB
Pa6ota snektpuueckoro Toka. 3akoH Jlxoyns — Jlenma
MoIHOCTD MEKTPUYECKOTO TOKa

aneKTpoaBrKyIas cuia (nanee — 9J1C) u BHyTpeHHEe
CONPOTHUBIICHUE UCTOYHHUKA TOKA. 3aK0oH OMa J1Jis TOJTHOU
(3amMKHYTO#) 31ekTpuueckoi nenu. Kopotkoe 3ambikanue

DNeKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJLIOB.
3aBUCHUMOCTD COTPOTUBIICHUS METAJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DneKkTpuueckuil Tok B BakyyMme. CBONCTBA 3JIEKTPOHHBIX
Iy4YKOB

[TonynpoBonHuku. CoOCTBEHHAs U TPUMECHAs
IIPOBOAMMOCTH MOJIYIIPOBOAHMKOB. CBoOicTBa p-N
nepexoza. IloxynpoBogHuKOBbIE TPHOOPHI

BJ'ICKTpI/I‘IeCKI/Iﬁ TOK B JJICKTPOJIMTAax.
QHCKTPOJII/ITI/ILIGCKEUI JUucconuanmus. 3HCKTp0JII/I3

DIeKTpUUECKHil TOK B Tazax. CaMOCTOATENbHBIN 1
HECaMOCTOSITENIbHBIN pa3psl. Pa3inunble TUIIBI
CaMOCTOATENILHOTO pa3psana. Monuus. [1nazma

TexHu4eckue ycTpoucTBa: aMIepMeTp, BOJIBTMETP,
peocTar, HICTOYHUKH TOKA, JJIEKTPOHArPEBATEIbHBIE
MPUOOPHI, FJEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS, BAKYYMHBIN JUOJI, TEPMUCTOPHI U
($OTOPE3UCTOPHI, TOTYIPOBOIHUKOBBIN U0/, TalbBaHUKA

[TpakTyeckue paboTel. M3yueHne cmemaHHOro
COEJIMHEHUS PE3UCTOPOB.

N3mepenne D/[C UCTOUHMKA TOKA U €70 BHYTPEHHETO
conpotusieHus. Habmonenue anexTpoiamnsa



11 KIIACC

Koxa
pa3aena

4

4.3

5.1

Koanposepsie IIpoBepsiemble 3JieMeHTHI COePKAHUSA
MOro

JJ1eMeHTa

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S NHAY KW A

IlocTossHHBIE MAarHUTEL. B3anMoieicTBUE MOCTOSHHBIX

43.1
MarHuToB
MaruutHoe noJie. BekTop MarHuTHOM MHAYKIWH.

432 [Tpunimn cynepno3unuu. JINHUKM MArHUTHOW UHAYKIWH.
KapTtuna nuHuii MarHuTHONW MHAYKLWHU TOJIS TOCTOSTHHBIX
MarHuTOB
MarnutHoe nose npoBoAHHKa ¢ TokoM. KapTuHa nunmit

433 TOJISL JUTMHHOTO MPSIMOTO IMPOBOTHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MPOBOHUKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM

4.3.4 Cuita Amriepa, €€ MOJlyJIb M HalpaBJICHUE
Cuia JlopeHua, e€ Mmonynb U HampaiieHue. [[Brxenue

4.3.5 3apsKEHHON YaCTUIBI B OTHOPOJHOM MarHMUTHOM IIOJIE.
PaGora cuibl Jlopenua

4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH

4.3.7 IToToK BEKTOpa MarHUTHOW MHIYKLIUH

438 OJ1C uHAYKIMHU. 3aKOH JIEKTPOMArHUTHOW WHYKITUN
Qdapanes
Buxpesoe anexrpuueckoe nosie. 1C uHIyKIIUU B

4.3.9 IIPOBOAHMKE, IBHKYLIEMCS MOCTYIATENBHO B
OJIHOPOJHOM MarHUTHOM IT0JIC

4.3.10 [TpaBuiio Jlenna

4311 NunyktuBHOCTD. SBNenue camounaykuun. 2JC
CaMOUHYKITUU

4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKUA ¢ TOKOM

4.3.13 ONEeKTPOMAarHUTHOE I10JIE
TexHnueckre ycTpoicTBa: MOCTOSHHBIE MATHUTHI,

4.3.14 AIIEKTPOMATHUTBI, MJIEKTPOBUTaTENb, YCKOPUTEIN
AIIEMEHTAPHBIX YACTHII, MHTYKIIMOHHAS [TeYb
[TpakTueckue paboThl. M3yueHne MarHuTHOTO Mosis

43.15 KaTyIK# ¢ TokoM. VccrnenoBanue qeiHCTBUS TOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TokoM. MccienoBanue siBIeHUS
AIEKTPOMArHUTHOW UHYKITHH

KOJIEBAHUA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Koneobarensras cucrema. CBOOOQHBIE KOJIEOAHUS.
["apmonnueckue xonebanus. [lepuon, gacrora,
amIIuTyAa u ¢asza KojaeOaHmi

[IpyXuHHBIA MasTHUK. MaTeMaTH4eCKUil MaSTHUK



5.2

5.1.3

5.1.4

5.15

5.1.6

5.1.7

5138
5.19

5.1.10

5.1.11

5.1.12

VYpaBHEeHUE TapMOHUYECKUX KOJICOaHUH.
Kunematnyeckoe u TMHAMHUYECKOE OMHMCAHNE
K0J1e0aTEeIbHOTO ABMXKEHUS

[IpeBparienue sHEPruu Npyu rAPMOHUYECKUX KOJICOAHUSX.
CBs13b aMIUTATY/IBI KOJICOAHHH MUCXOTHOM BETUYHHEI C
aMIUIMTYIaMU KosieOaHui e€ CKOPOCTH U YCKOPEHUS

Kouneb6arenbHblit KOHTYp. CBOOOAHBIE 2JIEKTPOMArHUTHbIE
Kosie0aHus B UACATLHOM KOJieOaTeTbHOM KOHTYpE.
AHajorus MexxJy MEXaHM4eCKUMH U
AIIEKTPOMAarHUTHBIMH Konebanusamu. @opmyra Tomcona

3aKOH COXpaHEHHsI SHEPTUHU B UICATLHOM KOJeOaTeIbHOM
KOHTYpE

BeIHyX1eHHBIC MEXaHUYEeCKHE KoJieOaHus. Pe3oHaHc.
PezonancHas kpuBasi. BeIHYXI€HHBIC 2JICKTPOMATrHUTHBIC
KoJIeOaHus.

[Tepemennblil Tok. CHHYCOUIANIBbHBIN IEPEMEHHBIN TOK.

MOHIHOCTB IIEPEMECHHOTO TOKaA. AMHJII/ITYIIHOG n
JeHCTBYIOIIee 3HAYCHHE CUIIBI TOKA U HAMPSKEHUS
Tpanchopmarop. [IpousBoacTso, nepenava u
MOTpeOICHUE IEKTPUUECKON SHEPTHH. DKOJIOTHYECKUE
PHUCKH IIPU MTPOU3BOJICTBE IIEKTPHUUECKON IHEPTUU.
KynbpTypa ncnonb3oBaHus 3JI€KTPOIHEPTUU B
MOBCEIHEBHOM JKU3HU

TexHuueckue ycrpoicTBa: ceiicMorpad), 3JIeKTpU4IecKui
3BOHOK, JINHUU DJIEKTPOIIepenay

[TpakTueckue padboTsl. MccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui Irpy3a Ha HUTH OT JUTMHBI
HUTHU U Maccel rpysa. MccienoBanne nepeMeHHOro TOKa B
LIEIX U3 II0CIIEA0BATEIBHO COCIMHEHHBIX KOHACHCATOPA,
KaTyIlIKA U pe3UCTopa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

521

522

5.2.3

524

5.25

5.2.6
5.2.7

MexaHudecKkre BOJIHBI, YCIOBUS PACIIPOCTPAHEHUS.
[Tepuon. CxopocTh pacipoCTpaHEHUs U AJIMHA BOJTHBI.
[Tonepeunble U TPOJOJIbHBIE BOJIHbI

###HPar#t# Nnrepdepenius u nudpakiys MEXaHUIECKUX
BOJIH

3Byk. CKopocTh 3ByKa. [ pomkocTh 3ByKa. BricoTa TOHA.
TemOp 3ByKa

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3ITYyYSHUS
AJIEKTPOMArHUTHBIX BOJIH. B3aumHas opueHTamms
BeKTOpoB E, B 1 v B aneKTpoMarHuTHOI BOJTHE B BaKyyMe
CBOMCTBa 2JIEKTPOMAarHUTHBIX BOJH: OTPaXEHUE,
MpeOMIICHUE, TTONSIPU3ALNS, TUPPAKIIHS,
untepdepenimsa. CKOpOCTh ANEKTPOMArHUTHBIX BOJTH
[Tkana sneKTpOMarHUTHBIX BOJIH. [IpumeHnenne
AIIEKTPOMATHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHL[I/IHI:I PaaruoCBA3U U TCICBUACHU. PaI[I/IOJIOKaL[I/ISI.



5.3

5.2.8

OIITUKA
5.3.1

5.3.2

5.3.3

5.34
5.35

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5311

5.3.12

DJIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAIOIIEH Cpeibl

TeXHUYECKUE YCTPOHCTBA: MYy3bIKAJIbHBIC HHCTPYMEHTBI,
yIBTPa3BYKOBAs JMATHOCTHUKA B TEXHUKE M METUITMHE,
panap, paIHonpUEMHHUK, TEICBU30D, aHTCHHA, TeJIe()OH,
CBY-1ieun

[IpssMonMHEHOE pacIpOCTpaHEHHUE CBETA B OJTHOPOJIHOU
cpene. Jlyu cBeta

OrtpaxkeHue cBeTa. 3aKOHbI OTpaxkeHus cBerta. [locrpoenue
M300pKEHHH B TIIOCKOM 3epKajie

[IpenomieHne cBeTa. 3aKOHBI MPETOMIICHHS CBETa.
AOCONIOTHBIN MTOKa3aTelb MPETOMIICHHS

ITonHoe BHyTpeHHEE oTpaxkeHue. [IpenenbHblid yroi MoJaHOTO
BHYTPEHHET0 OTPaKEHUS

Hucnepcus cera. CiiosxHbIN cocTaB Oenoro ceera. L{Bet

Colwuparolye u paccenBaronye JHH3bI. ToHKas JIMH3a.
@OKYCHOE PaCCTOSIHUE U ONTUYECKAsl CUJIa TOHKOW JIMH3BI.
[TocTpoenue n3o0paxeHuit B COOUpAIOIUX 1
paccenBarOIIMX JIMH3aX. POpMyJia TOHKOM JIMH3BI.
VBeaudeHue, JjaBacMoe JIMH30M

Hpenenm IIPUMCHUMOCTH FCOMeTqueCKOﬁ OIITHUKH

WnTepdepennus ceeta. KorepeHTHbIE HCTOYHUKHY.
VYcnoBust HaOMIOEHU MAaKCUMYMOB U MMHUMYMOB B
MHTEP(PEPEHIIMOHHOMN KapTUHE OT ABYX CHH(a3HBIX
KOT'€pEHTHBIX HCTOYHHUKOB

Judpakuus csera. Judpakunonnas pemeérka. Y cioBue
Ha0JII0/IeHUS TJIABHBIX MAaKCUMYMOB IIPH Ma/IeHUU
MOHOXPOMAaTHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO
peleETKy

ITonsipusanus ceera

TexHUYeCKHE yCTPOICTBA: OUKH, JIyma, poToamnmapar,
IIPOEKIIMOHHBIN annapar, MUKpPOCKOII, TEJIECKOTI,
BOJIOKOHHAs ONTHKA, TU(PpaKIIMOHHAs penéTka,
HOJIIPOU L

[TpakTuyeckue paboTel. MI3mepenue mokasarens
npenomiieHus. Mccnenoanue cBoiicTB n3o0pakeHuil B
nuH3ax. Habmonenue aucnepcuu ceera

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2
6.3
6.4

I'paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MEXAHMKHU.
ITocTynaTel TEOPUU OTHOCUTEIILHOCTH: HUHBAPUAHTHOCTD
MOAYJSl CKOPOCTH CBETA B BAKyyMe, IPUHIIUIT
OTHOCHUTEJIBHOCTH DWHILTEHA

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUEC NJIMHBI

DHEprusi U UMITYJIbC CBOOOHOM YaCTHUITBI

CBs13b MacChl C PHEPTUEH U UMITYJILCOM CBOOOTHOM
YaCTHUIIBI. DHEPTHsl MOKOsI CBOOOTHON YaCTHUIIBI



7.1

7.2

7.3

KBAHTOBAS ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU
®dotonbl. opmyna [Tnanka cBsi3u sHEeprun GPoTOHA C €TO

7.1.1 o
9acTOTOU. DHEPTUs U UMIYIIbC POTOHA

71.2 OtkpeiTre U uccnenoBanue Gorordpdexra. Onbiter AT
CroneroBa. 3akonbl (hoTodddekra

713 VYpasuenue DitHmreiiHa 115 hoTodrdpdekra. «KpacHas
rpanuna» Gorosddexra

7.1.4 Hasnenue cBeta. OnbiTel [1.H. JIeOenena

7.1.5 XHUMHUYECKOE JENCTBUE CBETA

716 TexHU4ecKkue ycTporcTBa: POTOIIEMEHT, (HOTOTATIHK,
COJTHEYHast OaTapesi, CBETO IO/

CTPOEHUE ATOMA
Monens aroma Tomcona. OnwiTel Pe3epdopaa o

7.2.1 UCCIICIOBAaHHIO CTpOeHHs aToMa. [IanerapHas Moaenb
aToma
[Tocrynarer bopa. M3ny4enne u nornomnieane GOTOHOB

799 IIPU TIEPEX0/ie aTOMa C OJTHOTO YPOBHS SHEPTUU Ha

npyroi. Buasl ciektpoB. CrieKTp ypOBHEI SHEPTUU aToMa
BOJIOpOJA
BosiHoBBIE cBOlcTBa yacTull. BonHbl ne bpoins.

7.2.3 Kopnyckynspuo-BoiaHoBo# ayanusm. Judpakius
AIIEKTPOHOB HA KPUCTAILIAX

CroHTaHHOE U BBIHYKJIEHHOE H3JIyuyeHue. Y CTpOHCTBO U

724
HOPUHIUI padoThI Ja3epa

725 TexHu4eckue yCTpoCTBa: CIIEKTPAIBHBIN aHAIN3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBI KOMIIBIOTED

726 [TpakTueckue padotsl. Habmtonenue nuHeituaToro
CIEKTpa

ATOMHOE A1PO

731 MeTto/pl HaOJIIOIEHUS M pETUCTPAIK 3JIEMEHTAPHBIX
YaCTHULL
OtkpbITHE paguoakTuBHOCTH. OnbITh Pesepdopaa no

739 OIIPENIENICHUIO COCTaBa PaNOAKTHBHOIO U3ITyYCHHUS.

CgoiicTBa anb(a-, 6eta-, raMMa-u3nydeHus. Bnusuue

PalnOaKTUBHOCTHU Ha KUBbIE OPraHU3MBI

OTkpbITHE TPOTOHA U HEMTpoHa. HykoHHAs Mozens sapa
7.3.3 [eiizenbepra — MBanenko. 3apsj sapa. MaccoBoe 4HCIIO

sapa. 3oTomnsl

Anbda-pacniaa. DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-

7.3.4 pacnan. 'aMmma-uznydyeHue. 3aKkoH paaiMOaKTHBHOTO
pacrazna

735 OHeprus CBS3U HYKIIOHOB B sape. AnepHbie cuibl. Jlegexr
Macchl s1pa

7.3.6 SnepHsbie peakuuu. [leneHue u CUHTE3 AP

71.3.7 SAnepubiit peaktop. Tepmosinepubiit cuaTe3. [Ipobiemsr u



7.3.8

7.3.9

7.3.10

MEPCIIEKTUBHI SIACPHON SHEPTreTUKU. DKOJTOTHUECKUE
aCIIEKTHI S AEPHOU dHEPIETUKHU

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.
@yH/1aMEHTaJIbHbBIE B3AUMOJICHCTBHS

TexHuueckre ycTpoucTBa: 103UMETp, Kamepa BuiibcoHa,
AJIEPHBIN peakTop, aTOMHass bomOa

[TpakTdeckue paboTsl. MccnenoBannue TpeKOB YaCTHI
(o rotoBbIM (hoTOoTpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3
8.4

8.5

8.6

8.7

8.8

8.9

8.10

Bun 3Bé3nn0ro HeOa. Co3Be3nus, sipKue 3BE3/IbI, IIAHETHI,
HX BUIMMOE JIBIKEHHE

ConHeuHas cucrema. [lnanersl 3eMHOM TPYIIIIbI.
[1naHeThI-TUTAaHTHI U UX CIIYTHUKH, KAPJIMKOBBIC IJIAHETHI.
Mausbie Tena CoHEUHOU CUCTEMBI

Comnnue, ¢potochepa u atmochepa. Conneunas
AKTUBHOCTh

Hctounuk sHeprun ConHua U 3BE311

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca, CBETUMOCTb,
panuyc, TeMieparypa, uX B3auMocBs3b. Jluarpamma
«CHEKTPATBHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI TJIABHOU
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb)
JUTSA 3BE3]1 TTIaBHOM ITOCIIEA0BATENILHOCTH

###HPar###Buyrpennee ctpoenue 38&371. CoBpeMeHHbIE
TIPE/ICTABIICHUS O TIPOUCXOKACHUH 1 3BOJTtoIH COJTHITA 1
3BE3/1. DTaIlbl )KU3HU 3BE3]]

Mneunslii [yt — Hama ["anaktuka. CrinpanbHas
cTpyKTypa ["asmakTuku, pacnpenenenue 38€37, rasa u
nbuu. [Tonoxenue n nmxenne Connua B [Nanaktuke.
[Tnockas u chepuueckas noacucteMsl ['anakTuku

Tunbl ranaktuk. PagroranakTuku v kBa3zapbl. YépHble
JBIPHI B IIpaX ralakTUK

Bcenennas. Paciupenne Beenennoit. 3akon Xa66ma.
Pas0eranue ranaktuk. Bo3pact u paauyc Beenenno,
Teopus bosbioro B3psiBa. Mozens «ropsyei
Bcenennoi». PennkToBoe n3nyyeHue

MacmrabHas ctpykrypa Beenennoii. MetaranakTuka.
Hepeménusie npo0i1eMbl aCTpPOHOMUHT



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIUIAA YYEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakiueit [TapdpentreBoit H.A., M., AkurionepHoe o61iecTBo «M3narenbcTBo
«ITpocsenieHue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBueB b.b., Yapyrun B.M.; oz
penaxiueit [lapdentoeBoit H.A., M., Akiinoneproe odmectBo «M31aTenscTBO
«IIpocemenue»

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

» ®usuka, 10 kimacc/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H. mox
penakuueit [lapdentreBoit H.A., M.,AkiinonepHoe o0iiecTBo «M31aTeancTBO
«IIpocsemenne»,2020r.

» ®usuka, 11 knace/ Msxkumes I'.J1., byxosues b.b., Yapyrun B.M. niox
penakimueii [TapdpentreBoit H.A., M.,AxuionepHoe 0611ecTBo «3/1aTenbeTBo
«IIpocBemenue»,2021 .

“Coopnuk 3anad no pusuke», A.Il.PeiMkeBru, MockBa.uzaarensceo OO0

«dpoday.
®usuka.10-11 knacc. TemaTudeckue NoypoyHble IIIAHUPOBAHUE K YUEOHUKY

I' . Mskumea, M., «Bako»,2006 r.,

®usuka.10-11 knacc. [Toypounsie pazpadotku .Ilocodue s
o01ieo0pa3oBaTeNbHbIX OpraHu3aluii./0a30Bblid U yrayOJEeHHBIN YPOBEHH/ .
10.A.Caropos, M., IIpocsenienne,2017 r.

TemaTuyeckre KOHTPOJIbHBIE U CAMOCTOSITENbHBIE pad0oThI MO (pusuke .10-11
kiacc. M., M3narebcTBO «IK3amen»,2015 r.

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

*HOK-1mmudposas O6pazoBaTenbHas OHJIalH-TUIaTGOopMa

https://educont.ru

* bubanoreka LIOK:

https://m.edsoo.ru/

* EcrecTBeHHO-Hay4HbIe 3KkciepuMeHThl - Ousnka: Komnekuus Poccuiickoro
o011eo0pa3oBaTeILHOTO TIOpTaia

http://school-collection.edu.ru/

HNuTepHeT pecypcesl:

caiit www.fipi.ru

https:/fipi.ru » ege » otkrytyy-bank-zadaniy-ege

caitt https://ege.sdamgia.ru/

reshu-ege.ru

https://reshu-ege.ru

reshu-ege-oge.com

https://reshu-ege-oge.com » ege_fizika






