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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUI K pe3ysbTaram
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIIEMINK TpernofaBaHus ydeOHoro mnpeamera «Dusmka» B 00pa3zoBaTelbHBIX
OpTraHu3aIUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatomuxcs 10—11 kmaccoB mnpu
oOy4eHHH UX (u3HNKe Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
oOpa3oBaHuUsl, TUIAHUPYEMbIE€ PE3yJIbTaThl OCBOCHUSI Kypca (PU3UKU: JTUYHOCTHBHIE,
MeTanpeaMETHbIE, IPEAMETHbBIE (Ha 6a30BOM ypOBHE).

[Iporpamma 1o Gpu3MKe BKIIOYAET:

® [UJIaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepxaHue yueOHoro npeamera «Du3nkay mo rogam oOydeHus.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOBI, BHICTYyIMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yroLui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBJIICHUM, HW3yYaeMbIX XHMHEH, OWOJIOTHEH,
dbu3nyeckoir reorpadueir u actpoHomued. Mcmonmb3oBaHME MW AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIy4YeHHUs HOBBIX MAaTE€pHalOB C 3a/laHHBIMU CBOMCTBAMU M APYTHX.
W3ydyenne ¢Gu3MKM BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku 1y YpOBHsSI CpEIHEro oOIero oOpa3oBaHUS
MOJIOKEH PAI HWIEH, KOTOPhIE MOXKHO paccMaTpUBaTh KaK IPUHIMUIBI €T0
MOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK M1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
oObequHEH BOKPYr (Qu3nueckux Teopuid. BemymuMm B Kypce SBISIeTCS
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOHIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usukum mpeamosaraer
3HAKOMCTBO C IIUPOKUM KPYIrOM TEXHUUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBISIOTCS (pu3nMdeckue Teopuu (popMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUS (PU3UUYECKON TEOPUHU, POIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHH, JJisl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHUCTeMHO-IeSTENHbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pean3yeTcs MPEexIe
BCErO 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXxcsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M JIA0OpAaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUYEHHYECKHUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
NPOBOAUMBIX JUISI KOHTPOJIE W  OLEHKH, OCYIIECTBISICTCS y4aCTHUKaMU
o0pa3oBaTeILHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUSI U
ocHalleHuss kabunera Qusuku. Ilpm 5>TOM oOecrneunBaeTcsi OBJAJEHUE
OOyYarOIIMMHUCS YMEHHUSMU TPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHUE YIENSAETCS PEHICHUIO PACUYETHBIX U KauyeCTBEHHBIX
3anay. Ilpu 3TOM 1 pacdy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33aJlaydl C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEIBIO, TTO3BOJISIONINE TPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKHX SIBICHUM M MPOIECCOB B OKPYKaIOIIEH
KU3HU, TpeOyrone BbIOOpa (U3MYECKOW MOAENU Jii CUTyallud MpakTHUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.



B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOECTeUeHHI0 Yy4eOHOTO Tpoliecca 0a30BBIi YPOBEHb Kypca
(bU3HKY Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1abopaToOpHOE OO0OpYAOBAaHWE JUIsl BBITIOJIHCHHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JlemoHCTpanioHHoe oOopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHH C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTATOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAIUil Mauis
UCCIICIOBAaHMUSI ~M3y4aeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB U OOECTIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITH IHOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e ¢dopMupoBaHHE HHTEpeca MW CTpeMJICHHS OOYdYalOIUXCS K HaydHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

® pa3BUTHE IMPEJCTABICHUI O HAYYHOM METOJIe MOo3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (GOpMHPOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYeHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIBHBIX 3aKOHOB (DU3HKHU;

e (¢dopMHpOBaHHE YMEHUH OOBSCHATH SBICHHUS C HCIOJb30BaHUEM
du3nYeCKNX 3HAHUIA U HAYYHBIX JI0Ka3aTeIbCTB;

e (opmMupoBaHHE MPEACTABICHUN O poyid (DU3UKHU [JIST PA3BUTHSA JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHII.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

nporiecce u3yueHus Kypca GU3uKi Ha YPOBHE CpeTHEero o0Iero o0pa3oBaHus:

e npuodOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHSIX, BKJTFOUAst MEXaHUKY,
MOJICKYJISIPHYIO  (DUM3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
3JIEMEHTHI acTPO(DU3HKHY;

e ¢dopMUpOBaHHE YMEHUN TNPUMEHATH TEOPETUUECKHE 3HAHUA IS
OoOBsiCHeHHUSI (PU3WYECKUX SBJICHUW B TPUPOAC H JUISI TPUHATHS
MPaKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;



® OCBOCHHE CIOCOOOB pEIIeHUS PAa3IUYHbIX 3aJad C SBHO 3aJaHHOU
busznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEINH, aIeKBaTHON YCIOBHSIM 3aa4u;

e [OHUMaHUE (U3MYECKHMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

® OBJAJCHHEC METOJAMH CaMOCTOSTEIHHOTO IIJIAHUPOBAHHS WU TPOBEICHHUS
(bU3MYECKUX DKCIEPUMEHTOB, aHAIN3a M HHTEPIIPETaIllid HWH(POpMAITIH,
OIPEIENEHHS TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

® CO3[IaHWE YCIIOBUU JJISl PA3BUTUS YMEHUM MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoOBeeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YY4E€TOM HWHIUWBUYATbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCriepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIEpUMEHT B (PU3UKE.

MonenupoBanue (uU3NYECKUX SIBJIEHUM M mporeccoB. HayuHble TMIIOTE3BI.
dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W UHUQPPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeOHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MepeMEeIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuBonuHeitHoe  aBmkeHue. [IBUKEHHE  MaTepUAIBHOM  TOYKH MO
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopocTh. [lepuoa u yactora obpamenus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSOB, LICMTHBIE U PEMEHHBIE TTepeavu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.



HaGnronenne naBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

HamnpaBnenue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE PAaBHBIE IPOMEXYTKH BPEMEHM MPHU PABHOYCKOPEHHOM
JBUKECHHUU C HAYaJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydeHne NBUKEHNS IapuKa B BI3KOU JKUJIKOCTH.

N3yueHnne nBUXKEHUS Tela, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmunes. Ilepeeii  3akoH  HbrotoHa.
HNHepunaibHbIE CHCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunnu cui. Bropoit 3akon HeroToHa
JUUI MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tskectu. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokosd. Kosddumument tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCHUTENIBHO OCH BpaumieHus. llnewo cumibl. YcnoBug
paBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHME MAacC B3aMMOJCUCTBYIOIINX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT Jiehopmaruu.

HesecomocTts. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pE3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpalICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CUCTEMbl MaTEpPHAIBbHBIX TOYEK.
HMiynbC cuibl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeakTuBHOE IBM)KECHHE.

Pa6ora cuibl. MOIIHOCTH CUJIBL.

Kunernueckass 3Heprusi MarepuanbHO TOuku. TeopemMa 00 H3MEHEHUHU
KUHETUYECKOU SHEPTUMU.

IloreHunanbHas DHEPIusl. IloTreHunanbHas JHEPIUs yIpyro
nepopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas  SHeprus Teiaa  BOJIU3HU
ITOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble U HENOTEHUMANbHblE  cuibl.  CBsa3b  pabOTHI
HEMOTCHIMAIBHBIX CHUJI C U3MEHEHUEM MEXAaHMYECKOM JHEPIUHM CHCTEMBI TEIL
3aKOH COXpPaHEHUS! MEXAHMYECKOW SHEPIHUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOLOMET, KOMED,
MPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBUXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHUYECKOW DHEPruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'YTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA
Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYECKOU meopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aUMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, KXHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3Mmepsbl Mosiekyil. KonnuectBo Bemectsa. [locTtosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ nsMmepenue. lllkama temmneparyp
Llenbcus.

Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETHYECKOW TEOpPUHM HJACAIbHOrO raza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['padguueckoe mpelcTaBlieHHE M3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHU4ecKue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETP,
OapoMmeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECINHEHUN.

OnbIThl 10 MU PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OneITsl, JOKa3bIBAOIIINE CYILLIECTBOBAHHE MEXMOJIEKYJIISIPHOTO
B3aUMOJCHUCTBU.

Monens, niuocTpupyromas Ipupoay AaBICHUS Ta3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS WJ€ANbHOIO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Omnpenenenne Maccel BO3Ayxa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXK]y TapaMEeTPaMH COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckass cucrema. BHYTpEeHHsAsT 3HEpPrus TEPMOIAMHAMUYECKOU
CUCTEMBI U coco0bl €€ n3mMeHeHus. KonnuecTBo TemnoTsl U padbota. BHyTpeHHss
HEprus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIydeHHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 aamabaTHOM Tmporiecce. llepBbIi 3aKOH TEPMOJAMHAMUKH.
[IpumMeHeHue mepBOoro 3akoHa TEPMOJMHAMUKHM K u3ompoueccaMm. ['paduueckas
UHTEpIpeTanus paboTh rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo



nevctBus TerwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyeckue YCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW SHEpPrHM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJI NEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIMS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneiT 1Mo anuabaTHOMY pAaCIIUPEHHIO0 BO3ayxa (OMBIT € BO3AYIIHBIM
OTHHBOM).

Mopenu napoBoil TypOHHBI, JBUTATENSE BHYyTPEHHETO CTOPAaHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanusn éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCUTEJIbHAs BJIAXHOCTh BO3ayxa. HacelueHHsli map. YjaenbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrannmmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJTYyUYECHHUS] COBPEMEHHBIX MaTepHasoB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npu nmoHW>KEHHOM J1aBJICHUMU.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii axcnepumenm, nabopamopmvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JaekTpoanHamMuka
Tema 1. Inekmpocmamuxa



OnekTpuzanus Tel. ODJEeKTpUYecKuil 3apsia. J[Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli 3IEKTPUYECKU 3apsia.
Onektpuueckoe mnone. Hanpspk€HHOCTH  anekTpuueckoro moii.  I[IpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
TIOJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHMKM M AUARJNEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
JnanexTpruyeckas IpOHULIAEMOCTb.

DnekTpoéMKocTh. KongeHcaTop. DIeKTPOEMKOCTh IJIOCKOTO KOHJEHCATOpA.
DHeprus 3apsHKEHHOT0 KOHIEHCATOpA.

TexHu4eckrue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOIL,
AIEKTPOMETP, DIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE JJIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3aumopencTBre HaAIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMH U JUAJIEKTPUUIECKOW NPOHUIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepenne 21eKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 7151 y9acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIEHUE. YJEIBHOE CONPOTHUBICHHE BELIECTBA.
[TocnenoBaTenbHOE, MapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE COMPOTUBIECHHWE HCTOYHHKA TOKA.
3akoH Oma 111 MOJTHOM (3aMKHYTOM) 3JIeKTpH4YecKoi nenu. KopoTkoe 3aMbIKaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeMIlepaTypbl. CBEpXIPOBOIUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBeHHass U IIpUMECHAst  NPOBOJMMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKHd TOK B  PAcTBOpax M paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IIPUMEHEHHUE: aMIIEpMETp,
BOJITMETP, pEOCTAaT, MCTOYHHUKH TOKa, DSJIEKTPOHArpeBaTEIbHbIC IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN TUO/,
TEPMUCTOPBI U POTOPEZUCTOPHI, OTYIPOBOJHUKOBBIN THO]], FaIbBaHUKA.

Jlemoncmpayuu

M3mepeHne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepuana.

CmMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii paspsa ¥ NPOBOJANMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Yuenuueckuii sxkcnepumenm, 1abopamopnvie pabomol

N3ydeHne cMemaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEW CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJIEHUS.

HaoGmronenne ammekTpoimsa.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, runores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHWe CUCTEMbl ypaBHEHWM, JIMHEWHas (QyHKIHA,
napaboia, runepooia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOECKLIUHA HA OCH KOOPAUHAT, CI0KEHUE BEKTOPOB.



Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEIJIO00OMEH KUBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEMJIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIUIIHUKH, HCIIOJIb30BAaHUE 3aKOHA COXPAHECHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJIOJWUJIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOIpHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Maznummnoe none. InNeKmpoMazHUMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MarHuTHbBIX nosied. JInHuM MarHuTHOM WHAyKuuu. KapTuHa JUHWUNA MarHUTHOM
WHYKIIMH T0JISI TOCTOSSHHBIX MarHUTOB.

MarnutHoe TOJie TMPOBOJHMKA C TOKOoM. KapTuHa JHHUN WHIYKIUU
MAarHMTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT IpcTena. BzanmoneiicTBre nNpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. [[BH>KeHUE 3apsKEHHOW YaCTULIbI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SBneHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. OJEKTPOJBIDKYIAS CUjla WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
uHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs Cujla WHIYKIUU B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENbHO B OJTHOPOJJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.



NHIyKTUBHOCTh.  SIBIEHHE CaMOMHAYKUHMH. OJIEKTPOABUKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHu4eckre yCTpONCTBA W MPAKTUYECKOE TPUMEHEHHUE: TOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MAarHUTHBIM TTOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JlerictBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMArHUTHON UHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBUKYIIEH CHJIBI HHAYKIHUU OT CKOPOCTH M3MEHEHUA
MarHUTHOTO IIOTOKA.

SIBneHne cCaMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue aBICHUS 3JICKTPOMAarHUTHOW MHIYKIIHUH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMaZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema.  CBOOOJHBIE  MEXaHUYECKHE  KOJieOaHUSI.
["apmonnyeckue konebanms. [lepumona, wactora, amrumryga u (aza xoseOaHUN.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJE€OaHUS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTHS MEXKIy MEXaHUUYEeCKUMU U
AIIEKTPOMAarHUTHbIMU KoneObanusimu. dopmyna TomcoHa. 3akOH CcOXpaHEHUS
HHEPrUU B UJCATBHOM KOJIeOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxarouux KoyueOaHUsAX. BbIHYKIEHHbIE MEXaHUYECKUE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSI.

[lepemenHblii TOK. CHHYcCOMJANbHBIA MEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHUWE CHIIBI TOKA M
HaIpsKEHUS.



Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE AMIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyecknue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUUYECKUIMA
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHYXJICHHBIX KOJIEOAHU.

HaOmronenue pezonanca.

CB0OOOHBIE IEKTPOMAarHUTHBIE KOJIEOAHUS.

OcumwinorpaMMsl (3aBUCHUMOCTH CUJIbI TOKA U HANPSHKEHUST OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEIOBATENRHOM COCAWHEHUW PE3UCTOPA, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mojenb JTUHUY 3JEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanre 3aBUCUMOCTH TIEpUOJa MaJbIX KoJieOaHUI Tpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne TmEpEeMEHHOr0 TOKa B ILEMA U3  MOCJIEAOBATEIIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyiMHAa BOJHBL. [lomepeyHble W MPOAOJbHBIC BOJIHBI.
HNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3ITyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anexktpomarautHo#t BoiHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKECHHUE, MpeoMJIeHUe, NoJsapu3anus, Judpakius,
unrepdepeniuss. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >1€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Pagnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE W MEAMIIMHE, paaap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neun.

Jlemoncmpayuu



O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Teno Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u qudpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB  AJEKTPOMAarHUTHBIX  BOJIH: OTpPaKEHHE,
npesioMJIeHUE, MoJspu3anus, udpakius, uHTephepeHIus.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonuHEnHOE pacnpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToueyHbI HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHue mzoOpaxeHuil B
IUIOCKOM 3€pKae.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMJIICHUS CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yrojg MOJHOTO
BHYTPEHHETO OTPaKEHUSI.

Hucnepcust cera. CiioXKHBIN cocTaB 0eoro cBerta. LIBer.

ColOuparomue W pacceuBaromyde JuH3bL. ToHKas JuH3a. DOOKycHOe
paccTosIHME W ONTHYECKash cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeJIUYEHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérka. YCIoBUE HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonsapuzauus csera.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToamnmapaT, TPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEJIECKOI, BOJIOKOHHAS
OINTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONMHEWHOE pPaACIpPOCTPAHEHUE, OTPAXKEHHE M IPEJIOMIIEHUE CBETA.
OnTuueckue mpuOOpHI.

[TonHOE BHYyTpeHHEE OTpakeHHre. Mozellb CBETOBO/A.

HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.

Mopenu MuKpocKona, TeJIeCKona.



Hab6mronenune naTepdepeniuu cBera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIbIO TPU3MBI.

[TonyueHue criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.
HaOnronenue noyisipuzanuu CBETa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3Mepenue nokaszaress NpeJIoMIICHUS CTEKIIA.
HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znes 6. OcHOBBI ClIeLIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH
['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTsel
CHEUATbHOW TEOPUU OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJSL CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3AMEJICHUE BPEMEHU M COKPAILCHHE
JUTVHBI.
OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € SHEPruer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPrus
MTOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmuvt K6AHMOBOI ONMUKU

®otonsl. ®opmyna [lnanka cBsi3u sHEprun (HOTOHA C €T0 YACTOTOM. DHEPTHS
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodpdexra. «KpacHas rpanuiay
dboToaddexra.

Jasnenue ceera. OnwiThl I1. H. JIeOenena.

XUMHUYECKOE JICCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpUMEHEHHUEe: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhdeKTa.

Ceeroauog.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma



Mopnens atoma Tomcona. OmbiTel Pe3epdopna mo paccessHUIO 0 -YacTHIL.
[Imanerapnas mogmens aroma. llocrynmater bopa. U3nydyenue u mormonieHue
($OoTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUM Ha Jpyroi. Bujsr
cnekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOAOPOA.

BosiHOBBIE cBoOMicTBa yacTtull. Bonnsl 1e bpoitis. KopnyckyisipHO-BOJIHOBOM
JyaJInu3M.

CHoOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuyeckue yCTpOHCTBA M TPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HabGnronenue TMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, [TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHe
panuoaktuBHocTH.  OmbiTel  Pesepdopna 1mo  ompepeneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusitHue paainoakTHBHOCTH Ha KUBbIE OpTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anbsda-pacnan. ODIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHue. 3aKOH PaJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sizipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoOiemMbl W TEPCHEKTUBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTanbHbIE B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.

TexHuyeckue ycTpoMcTBa U MPAKTUUECKOE MPUMEHEHUE: IO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTOrpadusim).



Pa3nen 8. DiieMeHTBI aCTPOHOMMHU M aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro HeOa. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeyHasi akTUBHOCTh. Mctounumk sHeprun CosiHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KiIacc —
CBETHMOCTBY». 3BE3MBI TJIABHOW IOCIEAO0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3J TJIABHOM IOCJIEAOBATEIIBHOCTU. BHyTpeHHEee CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABICHUS O MPOUCXOXKACHUH W 3Boonun CoJiHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Namaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B SApax
raJaKkTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3peiBa. PenMuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOmroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPWIOKEHUN I ONPEICIICHUS MOJI0KEHNS HEOECHBIX 00OBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBEpHOro NOyIIapus U IPKHUE 3BE3bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIMAJIBHON M ATHYECKOM cpepax MesTeTbHOCTH YEIOBEKa, POJb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTUHE MHPA, POJIb GU3HUECKON TCOPUHU
B (opMHUpOBaHMHM MpEACTaBICHUNW O (PU3MUECKON KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O IPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 Kimacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMu MaTE€MAaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwssmusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4HOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (aKT, TUMOTe3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJIECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, TMPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocus: »nexTpuyeckue SBICHUS B KUBOW MpHUpOLE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KWUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTALINYECKOM PEMIETKHA, CIEeKTPAIbHBIN
aHaJIu3.

l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaATop IEPEMEHHOIO TOKa,
AJEKTPOIBUTATENIb, WHAYKUHOHHAs II€Yb, pajap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuyeOHOro mnpenmera «@Pu3nuka» Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJIKHO OOECTICUUTHh JOCTIKCHUE CICTYIONMINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIbTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS YU€OHOTro npeaMera «Pu3nKa» T0KHBI
OTpakaThb TOTOBHOCTh M CIOCOOHOCTH OOYYalolmMUXCS PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPAIUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JAEATEILHOCTU B MPOIECCE peai3allid OCHOBHBIX HAINpPaBJICHUN
BOCIIUTATEIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsi KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEUETOBEYECKHMX T'yMAaHUCTUUECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHE B3aUMOJICMCTBOBATH C COLIMAILHBIMU HHCTUTYTaMH B COOTBETCTBUU C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJTbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH, B TOM YHCJIE€ B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:



ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucyero pu3n4eckon Hayke;

5) Tpy10BOTr0 BOCIIMTAHUSL:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHOHANbHOU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynymeit mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0OOpa30BaHUIO B 00JIACTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rNYeCcKOTro BOCIIUTAHUS:

c(hOpPMHPOBAHHOCTh JKOJIOTMYECKONW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa 3KOJOTUYECKHUX MPOoOIeMm;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE ICMCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNmpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 (PUBHKE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3ydeHus: (QU3MKA ~ OCYWIECTBISATH  HPOEKTHYHD M HUCCIEAOBATENIbCKYIO
JEATEeIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEICNSITh 1N JCSITEIIBHOCTH, 3aJaBaTh MapaMeTpbl W KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESTEIbHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.



ba3oBble ucciaenoBaregbcKue 1eHCTBUA:

BJIAJCTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMH TOHATHSIMU W METOJAMHU
buznueckoil HayKu;

BJIQJICTh HAaBBIKAMH Y4eOHO-HCCIIETOBATEIBCKONW U MPOSKTHOU ACSITEILHOCTH
B 007acTi PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TIOUCKY
METOJIOB peUIeHHs 3a7a4d (U3UUYECKOTO COJACp>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;

BJIQJICTh BUJAMH JICATEIBHOCTH 110 IMIOJYYCHHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAlY, MPEOOPa30BaHUI0 W TPHUMEHECHUIO B PA3IMYHBIX YIeOHBIX
CUTYaIlUsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIIATh TMPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh THUIIOTE3y ©€ pEeIIeHWs, HaXOAUTh apTyMEHTHI Ui JIOKa3aTelIbhCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TIOJNIYYCHHBbIE B XOJE PpEIICHUS 3aJaydl  pe3yJIbTaThl,
KPUTUYECKHA OICHUBATH WX JIOCTOBEPHOCTH, MIPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeSATeILHOCTH, B TOM YHCIIC TIPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATH IPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHUA MO (QHU3UKE B MPAKTUYECKYIO 0OIacTh
KHU3HECSITSIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OpUrHHAIbHBIC MTOAXObI U PEIICHMUS,

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIa/ICTh HABBIKAMH TOJIy4eHUs WHPOpPMAIUU (PU3UIECKOTO CONEpKaHUs U3
WCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIHHO OCYIIECTBISATh TIOWCK, aHAJH3,
CUCTEMATHU3AIMIO U HMHTEPIPETANui0 MHPOPMAIMKU PA3IUYHBIX BHUIOB U (HOpM
NIPEICTABJICHNUS;

OLIEHWBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIB30BaTh  CpeJACTBa  WH(MOPMAIIMOHHBIX WM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTWIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3aIMOHHBIX
3aad ¢ CcoOMofeHHEM TpeOOBaHWUN JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYSCKUX HOPM, HOPM
nH(popMaImoHHOM 6€301aCHOCTH;

CO3/1aBaTh TEKCTHl (DPU3MUECKOTO COAEpX aHUs B pa3IHYHbIX (opMaTax ¢
y49€TOM Ha3zHAYeHUS] HHPOPMAIIUU U TIEICBOM ayIUTOPHH, BEIOUPAsi ONTUMATILHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.



KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:

OCYIIECTBIATh OOIIEHWE Ha ypokax (U3MKKM U BO BHE-YPOUHOU
JeSITEIbHOCTH;

pacrno3HaBaThb MPEANOCBUIKM  KOH(UIMKTHBIX CHUTyallud M cMsr4arb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO HW3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB;

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEHCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,

OPUHUMATh II€Td  COBMECTHOM  JEATENbHOCTH, OPTaHMW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4€TOM MHEHUI Y4YaCTHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYacTHUKAa KOMAaHABI B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C TMO3UIUH HOBHU3HBI,
OpPUTMHAJIBLHOCTHU, IPAKTUYECKOI 3HAUUMOCTH;

OCYIIECTBISTh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Yy4eOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHUS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

cioco0CTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3PYIULMU B 00IacTH
(bu3MKH, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:



JaBaTh OIIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B NIESTEIHHOCTD,
OIICHHBATh COOTBETCTBHE PE3YyIbTATOB IIEIISIM;

BIAJCTh HABBIKAMH  TO3HABATEIBLHON  pedieKCHMH KaK  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTEIBHBIX TMPOIECCOB, HMX PE3ylbTaTOB H
OCHOBaHMUI;

WCITOJIB30BaTh MPUEMBI PeIICKCUU ISl OIICHKU CUTYyaIluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIIEHUBATh PUCKHM U CBOEBPEMEHHO MNPUHUMATH PEIICHUS MO HX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHTHl APYrHMX TpPH aHalu3e pe3yibTaToB
NEeATEeTLHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKH U JOCTOMHCTBA;

OpUHUMATh MOTHUBBI W apTryMEHTHl APYrHMX TMPH aHalM3e pe3yibTaToB
NEeSTeIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.

B mporecce noCTWKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaronIuxcs
COBEPIIIEHCTBYETCS AMOIMOHATBHBIN WHTEJICKT, MPeAnoararonmii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIIOCOOHOCTh ITOHUMATh CBOE 3MOIMOHATIBLHOE
COCTOSIHHE, BUJCTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH aJaNnTUPOBATHCA K
AYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEIH |
yCcrexy, ONTUMU3M, WHUIIMATHUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKITIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHAILHOE COCTOSIHHEC
JIPYTUX, YYUTHIBATH €r0 TIPH OCYIIECTBICHWH OOIICHUSA, CIIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U pa3pemiaTh KOHPIUKTHI.

MNPEIMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YHAIOIIUXCS YMEHU:



JEMOHCTPUPOBATh Ha MPUMEpPAX POJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B MPAKTUYECKON JEATEIBHOCTH JIOIEH;

YUUTBHIBaTh TPaHULBl IPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAJIbHAs CUCTEMa OTCUYETA, a0COJIIOTHO TBEPIOE TEJNO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHHS Ia30B, )KUJIKOCTEW M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUH 3apsij PU PELICHUH (PU3NYECKUX 3a/1aY;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUH CTPOCHMS BELIECTBA U
IEKTPOAUHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  IPSAMOJIMHEHWHOE
JBUKEHUE, CBOOOJHOE TMaJeHuE TeJ, ABWKEHUE M0 OKPYKHOCTH, WHEpLUS,
B3auMoieicTBUe Ten, TUPQy3us, OPOYHOBCKOE IBMKEHHE, CTPOEHUE KUIKOCTEN
U TBEPJBIX TeJ, U3MEHEHNE 00BbEMA Tell IPU HArpeBaHUU (OXJIAKIECHUH ), TEIIIOBOE
paBHOBECHE, HCIIAPEHUE, KOHICHCALMs, IUIABJICHUE, KPUCTAJUIA3ALUs, KUIICHHE,
BJI&KHOCTH BO3/lyXd, OBBIIIEHUE TaBICHUS ra3a IPU €r0 HarpeBaHUM B 3aKPBITOM
COCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS Tra3a B  HM30IPOLECCaXx,
ANEKTpU3aLMs TEJl, B3aUMOJEHCTBUE 3apsI0B;

OINKCHIBATh MEXAHUYECKOE IBUKEHHE, HCIOJIb3Yys (PU3MUECKHE BETUUYMHBI:
KOOpAMHATa, IyTh, I[EPEMELIEHUEe, CKOPOCTb, YCKOpPEHHE, Macca Tela, CWIIA,
MMITYJIbC T€JIa, KUHETUYECKasl dHEprus, NMOTEHUHAIbHAS JSHEPIUs, MEXaHUYECKas
paboTa, MexaHW4YecKass MOIIHOCTh; NpPH ONUCAHWU NPABUIBHO TPaKTOBATh
(Gu3NYECKUi CMBICA HCIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EIUHMIIbI,
HaXoAUTh (HOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEITUUYHMHY C JPYTUMU
BEJIMYMHAMU;

ONMUCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCIONIb3Yysl (PU3MYECKME BEJIIMYMHBI: JaBJI€HUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash DHEPIus XaOTHYECKOI0 JABMIKEHHUSA MOJIEKYJI, CPEAHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOThI, BHYTPEHHSs 3Heprus, padbora rasa,
KO3 (PUIIMEHT TMONEe3HOTO JAEWCTBUS TEIUIOBOTO JIBUTATeNsl; MNpPH ONUCAHUU
NpaBUJIbHO TPaKTOBaTh (U3MYECKUH CMBICT HCHOJB3YEMbIX BEJIMYMH, HX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(bu3NYECKYIO BEIMYUHY C IPYTUMU BEIUUYHNHAM;

ONMCBHIBATh U3YUYEHHBIE MIEKTPUYECKUE CBOMCTBA BEILIECTBA U DJIEKTPUUECKUE
SBJICHUSI (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BEIMUYMHBI: AIEKTPUUECKUN 3apsj,
IEKTPUYECKOE T10JI€, HANPSIKEHHOCTD IOJISA, MOTEHIMAN, Pa3HOCTh ITOTEHIMAJIOB,
OpU ONHCAHWM TMPABWJIBHO TPAaKTOBAaTh (DU3MUECKUNA CMBICT HCHOJIB3YEMBIX
BEJIMYMH, X OOO3HAUCHMsS] WU EIUHMIIBI; YKa3bIBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BENTUUYHMHY C IPYTUMH BEIMYMHAMM;



aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBJICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI U MPUHILMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeloToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOW SHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHIMI CYNEPIO3UIIMA CHJI, TPUHIUI PABHOMPABUS WHEPLHAIBHBIX CHUCTEM
OTCuéTa, MOJIEKYISPHO-KMHETHUYECKYI0 TEOPHUI0 CTPOCHHUS BEIleCTBa, Ta30BbIE
3aKOHBI, CBSA3b CPEHEN KMHETUYECKOW PHEPTUM TEIIOBOTO JBUKEHUSI MOJICKYII C
a0COJIFOTHOM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUUECKOro 3apsifa, 3akoH KylloHa, Mpu ATOM pa3inyaTh CIOBECHYIO
GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUA (TpaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuarh YCJIOBUS UX O€30MaCHOTO HCIIOJIh30BaHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C HCIIOIB30BAaHUEM TMPSMBIX W KOCBEHHBIX H3MEPCHHH, TMPH ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJI0KEHHOTO OOOpYAOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBO/IBI,

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPU
ATOM BBIOMpaTh ONTHUMAJBHBIA CIOCOO W3MEPEHHUS W HMCIOJb30BaTh HM3BECTHHIC
METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCHUMOCTH  MEXKIY  (PU3NUYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKCUpOBaTh PE3yIbTaThl MOJTYYECHHOW 3aBUCUMOCTH (PU3WYECKUX BEITUYHH B
BUJI€ TaONUIl U rpadMKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJB3Ys (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3aJ1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXoMUMbIe NI €€ PeIICHUs, POBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UUCCKON BEIIMYNHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKJICHHIl C ONMOpOM Ha HM3Yy4YEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
bu3ndecKue SIBICHNUS;

UCIIOJIb30BaTh ~ MPU  PEMIEHHH  y4eOHBIX  3a7ad4  COBPEMEHHBIC
UH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN



U TPEJCTaBJICHUS y4eOHOW W HAYyYHO-TIOMYJSPHON MHPOpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOJIy4aeMyI0 HH()OPMAILIUIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTH MPHU OO0paIEHUH C MPUOOPAMH U TEXHUYECKUMU
YCTPOMCTBAMM, NI COXPAHEHUS 3JJ0POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOIEH CpelIe;

paboTaTh B TIpyHme C BBIIOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBATh padOTy TPYNIbl, PAUUMOHAIBHO pPAaCHpelensaTh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PAaCCMaTPUBAEMON IPOOIJIEMBI.

K xonmy oOyudenuss B 11 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh U €IUHCTBO
bu3MYecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHULBI TPUMEHEHUS HW3YYEHHBIX (PU3MYECKUX MOJENei:
TOYEYHBIN AJEKTPUUECKUI 3apsij, Jy4 CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJieJIb aTOMa, HYKJIOHHAs MOJIeJb aTOMHOTO siipa MpH pPELIeHUH (PU3MUECKUX
3a/1ay;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (MPOIECCHI) U OOBSICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHN U KBAHTOBOW (DPMBHMKH: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKOWS, JEHCTBHE MArHUTHOTO IIOJSI Ha
OPOBOJAHUK C TOKOM U JIBIXKYIIMHCS 3apsl, 3JIEKTPOMArHUTHBIE KojeOaHus u
BOJIHBI, TPSIMOJIMHEWHOE PACIpPOCTPAHEHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddexT), cCBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHEeKTpa aToMa BOJIOPOJA, €CTECTBEHHas W HCKYCCTBEHHas
PaANOaKTUBHOCTH;

ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cpel) W
AIIEKTPOMArHUTHBIC SIBICHUSA (TPOLIECCHI), HUCIONB3YAd (PU3NYECKUE BEITUUYHHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHIYKIUS MarHUTHOrO Mojs, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb



KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO MOJIed, MEPUOJ] U 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsi W CWia TOKa B TPOIECcCce
TapMOHUYECKHX JJICKTPOMATHUTHBIX KoJieOaHWUW, (OKYCHOE pACCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUM
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
dbopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJIMYMHAMU;

ONHUCHIBATh HW3YyYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HCIIOIb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, NEPUOJI TIOJypaciajia, SHEPTHsl CBSI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATH (UBUYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYWH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONIUE JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIUYUHBI,

aHaJIu3UpoOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECKUE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI TTOCJIEIOBATEILHOTO U MapajjieIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHna, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PACIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAacCOBOI0 4uCia, mocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHHWE U YCIOBUS (TpaHUIlBI, 00JIACTH)
MPUMEHHUMOCTH;

OMPENIENIATh HAMIPABJICHUE BEKTOPA UHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh W OIHMCHIBATh H300paKECHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh AKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MpPU 3TOM
dbopmynupoBaTh mpobiieMy/3aadyy M THUIOTE3y Y4eOHOro HKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEUIONKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpPOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTHUMAJBHBIA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (M3MYECKUX BEJIMYWH C HCIHOJb30BaHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHPOBATH



pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BRIBOBI IO PE3yJIbTaTaM MCCIICIOBAHMUS,

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax y4eOHOro OSKCHEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/la4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKUE BEJIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YeHHOTO 3HAaUeHUS (PU3UUECKON BEIMYUHBI,

penaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C ONOpPOM HAa HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
buznueckue SBICHUS;

UCIIOJIB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN
Y TIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIOMYJIIPHON MH(POPMALIMH, TOTYYEHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBHS MX O€30MacHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HH;

IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEI0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAKOLIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX pOJEi,
IUIAaHUPOBATh PadOTy TPYNIbI, PAUUMOHAIBHO pacHpenesnsiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB u (ungpossbie)
Ne /i Konrpoabusie IIpakruyeckue
TeM MPOrpPaMMbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThbI
pecypchbl
Paznean 1. ®UZUKA U METO/AbI HAYYHOI'O IO3HAHUSA
11 du3nKa 1 METOAbl HAYYHOTO 5 but6moreka [JOK
' MO3HAHMS https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
24 yaca) MEXAHHUKA
2.1 Kunemarunka 5 buommorexa LOK
' https://m.edsoo.ru/7f41bf72
bubmoreka IIOK
2.2 7
Auramuica https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpAHEHUS B 6 1 1 butmoreka [JOK
' MEXaHHUKE https://m.edso0.ru/7f41bf72
Hroro mo pazaeny 18
Pazgean 3. MOJIEKYJISAPHASA ®U3UKA U TEPMONHAMUNUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmoreka [JOK
' KAHETHYECKOM TCOPHH https://m.edsoo.ru/7f41bf72
3.2 ‘ OCHOBBI TEPMOJMHAMUKHU 10 1 but6moreka [JOK



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

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

ArperatHble COCTOSIHUSA

bu6mmoreka IJOK

3.3 . D 5
BEHECTBA. FRAS0BbIE https://m.edsoo.ru/7f41bf72
Tepexo bl
Wroro no pazaeny 24
Pazngen 4. 9JIEKTPOJIMHAMMUKA
bubmmoreka [IOK
4.1 10
IICKTPOCTATHIA https://m.edsoo.ru/7f41bf72
' ‘ P https://m.edsoo.ru/7f41bf72
cpenax
Wroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

11 KIIACC

KoauvecTBo yacoB DJIEeKTPOHHbIE
Ne HaumenoBanue pa3aesioB u (uudposbie)
KonTpoabnbie IIpakTuyeckue
n/n TeM MPOrpaMMblI Bcero o0pa3oBaTeJibHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
MarauTHo€ MoJie. bu6mmoreka IJOK
1.1 11 1 3
DIeKTpOMarHUTHAS] HHTYKITHSI https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4ecKue 1 9 1 bubmoreka IIOK
' AJIEKTPOMArHUTHBIC KOJIeOaHUs https://m.edsoo.ru/7f41c97c
99 MexaHu4ecKue u 5 1 bu6mmoreka IJOK
' 3JICKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka IJOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJIBHOCTHU

31 OCHOBBI ClielIMaIbHONW TEOPUU 4 1 bubmoreka IIOK
' OTHOCUTEJIbHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJIEMEHTHI KBAHTOBOU ONTHUKU 6 bubmotexa [IOK
' . https://m.edsoo.ru/7f41c97c
4.2 Ctpoenune atoma 4 bubmotexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubmoreka [JOK
4. A
3 TOMHOC A7PO > https://m.edsoo.ru/7f41c97c
Wroro no pazneny 15

Paszpen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

DJIEMEHTBI ACTPOHOMUH U

5.1
acTpo(pu3uKu

7 1

Wroro no pazneny 7

Pazgea 6. OBOBIHIAIOLIEE IIOBTOPEHHUE

bubmoreka IIOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka IJOK
A 4
0 Obobuwaiowee noBTopeHHe https://m.edsoo.ru/7f41c97c
Hroro no paszneny 4
PesepBHOE Bpems 3

OBUIEE KOJIMHECTBO YACOB I10

[TPOITPAMME 08 4



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KouuuecTBo 4acoB Jlara JJIeKTpPOHHbIE HU(PPOBbIE
Tema ypoka Kontpoabusie IIpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3y4YEeHUA
padoThI padéoTbI pecypchl
dusznkKa — HaykKa o
1 npupone. Hayunsie 1 bubmmorexa [{OK
METOJIBI TO3HAHUS https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Poab u mecto puzuku
B (hopMUpOBAHUU
COBPEMEHHOW HAYYHOU bubmmoreka [JOK
2 1
KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NESITENbHOCTH JIFOJIEN
Mexannueckoe
JBH>KCHUE.
OTHOCUTENBHOCTH
3 MEXaHUIECKOTO 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0c3508
JIBHDKCHUS.
[Iepemernenue,
CKOPOCTh, YCKOPEHUE
4 PaBHOMEpHOE 1 bubmmoreka [{JOK

MPSMOJIMHEUHOE

https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

ABHKCHHC

PaBHOYyCKOpEHHOE
5 HpHMO?II/IHeI;IHOG bubmorexa [TOK
https://m.edsoo.ru/ff0c372e
JIBUKECHUE
6 Siig;::;: HAACHHE. bu6mmoteka IIOK
https://m.edsoo.ru/ff0c39cc
CBOOOJ/IHOTO MaJCHUS
Kpusonunennoe
7 JBUKEeHUE. JIBH)KEHHE bu6aunoreka IIOK
MaTepUATbHON TOYKH https://m.edsoo.ru/ff0c3ada
10 OKPY>KHOCTH
[TpuaIMn
OTHOCHUTEIIbHOCTH
lNanunes.
8 NueprmanbHbie bubmiorexa LIOK
https://m.edsoo.ru/ff0c3be8
CHUCTEMBI OTCYETA.
[TepBblii 3aK0H
HeroTona
Macca tena. Cuna.
[TpuHIMIT
9 CYIIEPIO3ULIAU CHIL. bu6mmoreka IJOK
Bropoii 3akoH https://m.edsoo.ru/ff0c3be8
Hrrotona s
MaTepUaIbHON TOUKHU
10 Tpetuii 3aKoH bu6mmoreka [JOK



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Hrrotona s
MAaTEPHUATIbHBIX TOYEK

https://m.edsoo.ru/ff0c3be8

11

3aKOH BCEMHUPHOIO
tsarorenus. Cuna
TsokecTu. [lepBas
KOCMHUYECKAsI CKOPOCTh

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3d00

12

13

14

15

Cuia ynpyrocru.
3akoH ['yka. Bec tena

Cwuita TpeHus.
Koaddumment tpenus.
Cuna conpoTUBICHUS
IIPY IB)KCHHH TEJa B
KUJKOCTH WIH rase

[TocTtynarenpHoE M
BpallaTeJIbHOE
NBIDKEHHE a0COIIOTHO
TBEPJOIO TeIa.
MowmeHT cuinl. 11nedo
CHUJIBI. Y CIIOBHUS
paBHOBECHUS TBEPIOTO
TeIa

Nmmnynbse
MaTepUaIbHOU TOUYKH,
CUCTEMBI
MAaTEPHUAIbHBIX TOYEK.

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3e18

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3f76

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

bu6morexa IJOK
https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

Nmiynbe cuiibl. 3aKOH
COXpaHEHHUS

uMIryabsca. PeaktuBHoe

JIBIDKEHHUE

16

Paborta 1 MOIIHOCTH
cunbl. Kunetnueckas
SHEPTUs
MAaTEPUAIbHON TOUKHU.
Teopema 06
U3MEHCHHUU
KUHETUYECKON
SHEPrUuu

bubmoteka IIOK
https://m.edsoo.ru/ff0c4502

17

18

[ToreHnmanbHas
SHEprusl.
[ToreHnmanbHas
SHEPrus ynpyro
neopMHUpoBaHHOM
MPY>KUHBI.
[ToreHumanbHas
SHEPrus Tejaa BOIU3U
MOBEPXHOCTH 3eMJIH
[ToTenumnanbHbIE U
HETOTCHIINATbHEIC
cuibl. CBs13b pabOTHI

HCIIOTCHIIMAJIBbHBIX CHJI

bu6morexa IJOK
https://m.edsoo.ru/ff0c461a

bu6morexa IJOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

C UI3BMCHEHHEM
MeXaHU4eCKOMN
SHEPTUU CUCTEMBI TEI.
3aKOH COXpaHEHUs
MeXaHU4eCKOMN
SHEpPrUuu

JlabopaTtopHas pabota
«HcciaemoBanue cBs3u
pabOThI CHIIBI C
U3MEHCHHEM
MeXaHU4YeCKOM
SHEPruu Teja Ha
pUMEpe PaCTKEHUS
PE3UHOBOTO KIyTa»

20

KouTtponbHas pabota
1o teme «KnHemartuka.
JlnHamuka. 3aKOHBI
COXpaHEHHUS B
MEXaHHUKE

bu6morexa IJOK
https://m.edsoo.ru/ff0c4b74

21

22

OCHOBHBIE MTOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPHUH.
bpoyHOBcKoOe
nekenue. Audpdysus

Xapakrep IBUKECHUS U

bu6moreka IJOK
https://m.edsoo.ru/ffOc4dc?



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

23

B3aUMOJICHCTBUS
YaCTHII BEIICCTBA.
Mopenu ctpoenus
ra3oB, *KHJIKOCTEH U
TBEPJBIX TEII
Macca mouexyn.

KonungecTBo BemecTna.
[ToctrostnHast ABoraapo

24

TeruioBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. lllkana
temneparyp Llenscus

25

HUneanpHbIN ra3 B
MKT. OcHoBHOE
ypaBHeHre MKT

bubmoteka IIOK
https://m.edsoo.ru/ff0c4fde

26

27

AOcomroTHas
TeMIlepaTypa Kak Mepa
CpelIHen
KUHETUYCSCKOMN
SHEPTUU IBUKECHUS
MOJIEKYJI. Y paBHEHUE
Menpaeneena-
Knaneipona

3akoH /lanbTOHA.
['a30BrBIe 3aKOHEI

bu6moreka IJOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

28

29

30

JlaGoparopHas paboTa
«HccnenoBanue
3aBUCUMOCTH MEXTY
napamMeTpamu
COCTOSTHUS
Pa3peKEHHOTO Ta3ay

N3onponeccel B
UJI€AIbHOM ra3e U ux
rpaguueckoe
IIPE/ICTABIICHNE

BuyTpeHHss sHEpTUS
TEPMOIMHAMHUYECKOU
CHCTEMBI M CIIOCOOBI €€
U3MCHCHHUS.
KonuuecTBO TENa0ThI
u pabota. BuyTrpenHnss
SHEPrus
0JIHOATOMHOTO
HUAeaIbHOrO rasa

bubmoteka IIOK
https://m.edsoo.ru/ff0c570e

bu6morexa IJOK
https://m.edsoo.ru/ff0c5952

31

Bunae! Tenmonepenaun

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36

32

VY nenpHas
TEIJIOEMKOCTbD
BeniecTBa. KoamuecTBo
TETJIOTHI TIPH

bu6moreka IJOK
https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

TerIonepeaaye.
AnnabaTHbIN mporece

33

[TepBblii 3aK0H
TEPMOJUHAMUKHU U €TO
MIPUMEHEHUE K
u3orpoueccam

bubmmoreka [JOK
https://m.edsoo.ru/ff0c5efc

34

Heob6paTtumocTs
IIPOLIECCOB B IIPUPO/IE.
Bropoii 3axoH
TEPMOTUHAMUKHN

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c6230

35

36

37

38

[TpuHUMIT IEUCTBUA U
KII/I TerioBoii
MAaIINHbI

[uxn KapHo u ero
KII
DKOJIOTrMYeCKHUe
npoOJieMbl
TEIUIOPHEPTE€TUKU

Oo6o0maronmit ypox
«MonekynsapHas
¢usuka. OCHOBBI
TEPMOIUHAMHUKI

bubmoteka IIOK
https://m.edsoo.ru/ff0c600a

bu6morexa IJOK
https://m.edsoo.ru/ff0c6938

39

KouTtponbHas pabota
0 TeMe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MomnekynspHas
buzuka. OCHOBBI
TEPMOTTHAMHUKI)

[Tapoo6pazoBanue u

40 KOHJICHCAIIH. bubmorexa [TOK
https://m.edsoo.ru/ff0c63b6
Hcnapenue u kunexHue
AOconmoTHas U

41 OTHOCHUTEIIbHAS bubmmoreka [JOK
BJIQYKHOCTh BO3/yXa. https://m.edsoo.ru/ff0c64d8
Hacepimennsii nmap
TBEpnoe teno.

Kpucrannuueckue u
amop(dHbIe Tena.

42 AHM30TpONUS CBOWCTB bubmmoreka [JOK
KpucTauioB. XKuukue https://m.edsoo.ru/ff0c65f0
KPUCTAJLIBI.

CoBpeMeHHbIE
MaTeprabl
[LnaBnenue u
KpHUCTaJIIA3aIIHs.
43 Vlj:[eanaﬂ TCEJ'IOTa bubmorexa HOK
https://m.edsoo.ru/ff0c6708
TIJIaBJICHUS.
Cyb6numanus
44 YpaBHEHUE TEIIIOBOTO bubmmoreka [JOK

Oajranca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

45

46

47

48

BJIGKTpI/IBaHI/IH TCJI.

DNeKTpUYECKU 3apsil.

JIBa BHa
AIEKTPUUECKUX
3aps0B
[IpoBoiHUKH,
JTADJICKTPUKHU U
MOJYTIPOBOAHUKM.
3aKOH COXpAaHEHUS
AIEKTPUYECKOTO
3apsiaa
B3aumoperictBue
3apsa0B. 3aKOH
Kynona. Toueunsri
DIEKTPUUYECKUH 3apsl
Hanpsxk€HHOCTD
AIEKTPUYECKOTO TOJIS.
[TpuHIMIT
CyHEPIIO3ULIUN

DIEKTPUYECKUX TIOJIEH.

Jlnaun
HANPSKEHHOCTHU

bubmmoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6bcc

bubmoteka IIOK
https://m.edsoo.ru/ff0c6ced

bu6morexa IJOK
https://m.edsoo.ru/ff0c6df2

49

PaGora cun
3JIEKTPOCTATUYECKOTO
noud. [lorenmman.

bu6moreka IJOK
https://m.edsoo.ru/ff0c6f00



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Pa3noctb
HOTEHIIAATIOB

50

[TIpoBogHUKH U
JIADJICKTPUKH B
AIEKTPOCTATUUECKOM
oJie.
Jvanexrpruueckas
MPOHHUIIAEMOCTD

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7018

o1

DIIEKTPOEMKOCTb.
Konpgencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

52

DIIEKTPOEMKOCTD
IIJIOCKOTO
KOH/JIEHCaTopa.
DHeprus 3apsKEHHOTO
KOHJIEHCATOopa

bubmoteka IIOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHas pabora
"U3zmepenue
AJIEKTPOEMKOCTHU
KOHJeHcaTopa"

54

[TpuHUMIT IEUCTBUA U
IIPUMEHECHUE
KOHJIEHCATOPOB,
KOMUPOBAIBHOTO
arrapara, CTpynuHOro
MIpUHTEDPA.



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DJIeKTpOCTaTHIECKasI
3aIl1Ta. 3a3eMJICHHE
AIIEKTPOIPUOOPOB

55

DJIEKTPUIECKHM TOK,
YCIIOBHS €T0
CYIIIECTBOBAHMSI.
ITocTOSSHHBIN TOK.
Cuna Toka.
Hanpsoxenue.
ConpoTuBIICHHE.
3axkon Oma mis
yJacTKa Ienu

56

57

ITocnenoBarennHOE,
napasuiesibHOe,
CMEIIaHHOE
COEJIMHEHHE
MIPOBOTHUKOB.
JlaGoparopHas paboTa
«3yuenue
CMEIIAHHOTO
COEIMHEHMUS
PE3UCTOPOBY

Pabora 1 MoImHOCTH
AIIEKTPHYECKOTO TOKA.
3akoH [Ixoyns-Jlenuna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

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



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

3akoH OMa 11
MOJIHOM (3aMKHYTOH )
AIEKTPUYECKOM LECIIH.
Kopotkoe 3ambikanue.
JlabopaTtopHas pabota
«M13mepenne I/1C
MCTOYHHKA TOKA U €T0
BHYTPEHHETO
COTIPOTHUBJICHUS

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

59

60

61

DNeKTpOHHAs
MIPOBOJIUMOCTh
TBEPJIBIX METAIIIOB.
3aBUCHUMOCTh
COTIPOTHUBJICHUS
METaJIOB OT
TEeMITepaTypHhI.
CBepXIpOBOIUMOCTD

DJIEKTPUYECKHI TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX MyYKOB

[TomynpoBOIHUKH, UX
coOCTBEHHAas U
npuMecHas
MIPOBOJIUMOCT.

n_

CaoiicTBa p

bu6moreka IJOK
https://m.edsoo.ru/ffOc84ae



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

nepexosa.
[1omynpOBOHUKOBBIE
npuoOOpPHI

62

63

64

DIIEKTPUYECKHI TOK B
pacTBopax u
pacruiaBax
AIIEKTPOIUTOB.
DJEKTPOJIUTHYECKAS
T CCOLIMAITHS.
DneKTpoau3

DJIEKTPUYECKHUM TOK B
rasax.
CaMOCTOSTEIbHBIN U
HECaMOCTOSTESIIbHbBIN
pa3psa. MonHus.
IIna3ma

DJIEKTPUUECKHUE
npuodOpHI U
YCTPOWCTBA U UX
MPAKTHYECKOE
npuMmeHenue. [IpaBuna
TEXHUKHU
0e30macHOCTH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c82ba

bubmoteka IIOK
https://m.edsoo.ru/ff0c84ae

bu6morexa IJOK
https://m.edsoo.ru/ff0c86fc

65

Oo6o061maromuit ypok
«INEKTPOJUHAMUKAY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be

66

67

68

KoutposnbHas pabota
0 TEME
«DNEeKTPOCTaTHKA.
[TocTtostHHBIN
AIEKTPUUYECKUH TOK.
Toku B pa3inM4HbIX
cpemax»

PesepBHBIN ypOK.
KoHTtposnbHas padorta
10 TEME
"OnexkrpoauHaMuka"
PesepBHBIN ypOK.
O06o0uIatonmii ypok
o temaMm 10 kracca

OBLIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

68

bubmmoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmoteka IIOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuyecTBO 4acoB

DJIeKTPOHHBbIEe HU(pPOBbIE

Jr:;')ﬂ Tema ypoka Beero Kontpoabnbie IIpakTuueckue i[:;:ennﬂ oOpa3oBaTejibHbIE
padoThI padéoTbI pecypchl

ITocTostHHBIE MAarHUTHI
U UX B3aNMOJICHCTBHE.

1 MarauTHo€ MoJie. 1 bu6mmoreka IJOK
BekTop marauTHOU https://m.edsoo.ru/ff0c9778
WHAYKUUH. JIuHuN
MarHUTHOW UHAYKIIUU
MarunurtHoe 1oJie
MPOBOJIHUKA C TOKOM.

2 OI:'ILIT ngTena. 1 bubmorexa LIOK

. https://m.edsoo.ru/ffOc98fe

BzanmopeiicTBue
MPOBOJHUKOB C TOKOM
JlabopaTopHas pabota

3 «3yuenue 1 1 bubmuoteka [JOK
MAarHUTHOTO TIOJIS https://m.edsoo.ru/ff0c98fe
KaTYIIKU C TOKOM)
JlericTBME MarHUTHOTO
T10JIs1 Ha TIPOBOJHUK C

4 tokoM. Cuna Ammepa. 1 1 Bubmmorexa [OK

JlabopartopHas pabota
«HccneqoBanue

https://m.edsoo.ru/ff0c9ac0



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JIEHCTBUSA
MOCTOSHHOTI'O MarduTa
HA PAMKY C TOKOM»

JlecTBME MarHUTHOI'O
MOJIS1 HAa IBUKYILYHOCS
3apsHKEHHYIO YaCTHILY.
Cuina Jlopenua.

Pabota cuinel JlIopenna

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9df4

DJIEeKTpOMarHuTHas
naaykuus. [lorok
BEKTOPa MarHUTHOMN
1503018731121, 06 VI (@
WHAYKIHAH. 3aKOH
3JIEKTPOMArHUTHOU
nHaykuuu Papanes
JlabopartopHas pabota
«HccnenoBanne
SIBJICHUSA
3JIEKTPOMArHUTHOU
VHTYKIITN
NHAyKTUBHOCTS.
SBnenue
camouHaykiuu. J/1C
CaMOUH]TYKIINH.
DHeprusi MarHUTHOTO

butmoreka [JOK
https://m.edsoo.ru/ff0cal50

bubmoreka IIOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

TOJIST KaTYIITKH C
TOKOM.
DJIEKTPOMarHuTHOE
noJie

TexHuueckue
YCTPOWCTBA U UX
MIPUMEHCHHUE:
MMOCTOSIHHBIC MarHUTHI,
3JIEKTPOMArHUTBHI,
3JICKTPOJIBUTATEIb,
YCKOPHUTEIHN
3JIEMEHTAPHBIX
YaCTHII,
WHAYKIHOHHAS [€Yb

10

Oo6o0mmaroiuii ypok
«MaruutHoe nose.
DJIeKTpOMarHuTHas
WHITYKITHAS

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padorta
1o teme «MaraurHoe
noJie.
DJIEKTPOMArHUTHAS
WHTYKITUS

bubmoreka IIOK
https://m.edsoo.ru/ffOcad58

12

CBo0OOIHBIE
MEXAHUYECKHUE

but6moreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KOJieOaHus.
['apmoHnueckue
KoJIeOaHus.
YpaBHeHHne
rapMOHUYECKHUX
KOJIeOaHUM.
[IpeBpamenue
SHEPIrUuun

13

JlabopartopHas pabota
«HccnemoBanue
3aBHCHUMOCTH TIEPHO]Ia
MaJbIX KoJjieOaHui
rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChI
rpy3a»

14

KomnebarenpHbIM
KoHTYp. CBOOOAHBIC
AIEKTPOMArHUTHBIC
KojeOaHus B
HIeaaTbHOM
KoJIe0aTenLHOM
KOHTYpeE. AHalOTus
MEXITY
MEXaHUYECKUMH U
AIIEKTPOMATrHUTHBIMHU

bubmoreka IIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cb820

KOJICOaHUSIMU

15

®opmyina TomcoHa.
3aK0H COXpaHECHUS
SHEPTHUHU B UJICATHLHOM
KoJ1e0aTeJIbHOM
KOHTYpE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb9c4

16

17

18

IIpencrasnenue o
3aTyXaroIlnXx
KOJICOAHMSIX.
BrinyX1eHHBIE
MEXaHUYECKHE
koaebOanms. Pe3onaHc.
BrinyX1eHHBIE
3JIEKTPOMArHUTHBIE
KoJIcOaHMs

IlepeMeHHBIN TOK.
CunycouanbHbIi
IIEPEMEHHBIN TOK.
MomHocTh
IIEPEMEHHOI0 TOKA.
AMIUIUTYJTHOE U
JIEUCTBYIOIIIEE
3HAYEHHE CUJIbI TOKA U
HaINpsOKEHUS

Tpancdopmarop.

bu6moreka IJOK
https://m.edsoo.ru/ffOcbb86

bubmoreka IIOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

[IpousBoacTBO,
nepenayda u
nmoTpedIcHNe
BJIEKTPUUYECKOMN
SHEPIruun

YeTponcTBo u
MPAKTAYECKOE
MIPUMEHEHUE
3JIEKTPUUYECKOTO
3BOHKA, T'€Heparopa
MIEPEMEHHOTO TOKA,
JIMHUH
3JIEKTponepeaay

bubmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

21

DKOJIOTUYECKHUE PUCKU
[IpY MPOU3BOJICTBE
3JIEKTPOIHEPTUU.
Kynbrypa
HCMOJIb30BaHUSA
3JIEKTPOIHEPTUU B
MOBCEHEBHOM KU3HU

MexaHU4EeCKHUE BOJIHBI,
YCIIOBHS
pacnpoCTpaHEeHUs.
[Tepuoa. Ckopocthb
pacnpOCTpAHEHUS U

but6moreka [JOK
https://m.edsoo.ru/ffOccab4



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

JUIMHA BOJIHBI.
ITontepeunsie u
IIPOJIOJIbHBIE BOJTHBI

22

3ByK. CKOpOCTB 3BYKa.
I'poMKOCTB 3ByKa.
BeicoTa ToHa. TemOp
3BYyKa

bubmoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

DJIEKTPOMarHUTHHIE
BOJIHBI, X CBOWCTBA U
ckopocTb. [lIkana
AIEKTPOMArHUTHBIX
BOJIH

bubmmoreka IIOK
https://m.edsoo.ru/ffOccfe0

24

25

[TpuHLIMIIBL
PaIMOCBSI3U U
TCJICBUJICHMS.
PazButne cpeacrts
cBsa3u. Pagnosioxkanus

KontponbHas paborta
«Koiebanus u BOIHBI»

butmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

26

[IpssmonuHeiHoe
pacrpocTpaHeHue
CBETa B OJTHOPOJHOM
cpene. ToyeuHbli
HWCTOYHUK cBeTa. JIy4u
CBETa

but6moreka [JOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

27

28

29

30

31

32

OtpaxkeHue cBera.
3aKOHBI OTPAKEHHUS
ceera. [loctpoenue
n300paKeHU B
IUIOCKOM 3€pKajie

[Ipenomnenue ceera.
ITonHoe BHyTpEHHEE
OTpa)K€HUe.
IIpenenpHbIN yron
IIOJIHOI'O BHYTPEHHETO
OTpa)kKeHUs
JlabopartopHas pabota
«3mepenne
ITOKa3aTess
MIPEJIOMIIEHUS CTEKIIA»

JInnssl. [locTpoenne

M300paKeHHI B JIMH3E.

dopMysa TOHKOU
JINH3BI. Y BEJIUYCHUE
JIVH3BI

JlaboparopHas pabota
«HccnenoBanue
CBOMCTB M300paKeHHIA
B JIMH3aX»

Jucnepcus csera.

bubmoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmoreka IIOK
https://m.edsoo.ru/ffOcd7f6

bubmmoreka [IOK
https://m.edsoo.ru/ff0cd67a

butmoreka [JOK
https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

33

34

35

36

37

C0XHbIN cOCTaB
oenoro cera. I[BerT.
JlabopaTopHas pabota
«Habmonenune
JTUCTIEPCHH CBETA

WNuTepdepenmus
cBeta. udpaxms
CBeTa.
HudpakuroHHas
peimeTKa

[TonnepeunocTh
CBETOBBIX BOJIH.
[Tonmapu3zanus cBera

OnTuyeckue MpuOOpPsI
1 yCTPOWCTBA U
YCHOBUS UX
0e30macHoOro
MIPUMEHEHUS
I'panuiel
MPUMEHUMOCTH
KJIACCUYECKOM
MexaHuku. Iloctynarsl
CIIELIMAJIbHOW TEOPHUU
OTHOCUTENBHOCTH

OTHOCUTEIBHOCTD

bu6mmoreka IJOK
https://m.edsoo.ru/ff0ced22

bu6mmoreka IJOK
https://m.edsoo.ru/ffOcf02e

bubmoreka IIOK
https://m.edsoo.ru/ffOcf862

bubmoreka IIOK



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OJTHOBPEMEHHOCTH.
3amenJieHne BpEMEHU
Y COKpAICHUE JTUHBI

https://m.edsoo.ru/ffOcfa4?2

DHEprus U UMITYJIbC
PEIATUBUCTCKON
yacTunbl. CBA3b

bu6mmoreka IJOK

38 MAacChl C SHEpruen u https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTUS
MTOKOS
KoHntposnbHas pabdorta

39 «Ontuka. OCHOBBI bubmmoreka IIOK
CTICIUATBHON TEOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTI
®otoHbl. PopMmyna

40 [Tnanka. 9H€I;)FIZISI u Bubmmorexa [OK

https://m.edsoo.ru/ffOcfel6

MMITYJIbC (POTOHA
OTtkpblITHE U

41 HCCJIEIOBAaHHUEC bu6mmoreka IJOK
doroaddexra. OnbIThl https://m.edsoo.ru/ffOcffc4
A.T. CroneroBa
3akoHbl hoTodddeKTa.
ylv) aBHeHvHe bubmoreka IIOK

42 OUWHIITENHA I

dboTorddexra.
«Kpacnas rpanuna»

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

dboTodrddexra

43

JlaBieHue cBera.
Omertel I1. H.
JleOenena.
XUMHYECKOe JeHICTBUE
CBeTa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d04a6

44

45

46

47

Texauueckue
YCTPOWCTBA U
MIPAKTUYECKOE
MIPUMEHEHUE:

(b OTO3JIEMEHT,
dboTONaTUUK,
CoJIHEUHas OaTapes,
CBETOJINON

Pemenue 3agau mo
TeMe «DIJIEMEHTEI
KBAHTOBOU OITUKH

Mogenb atoma
Tomcona. OnbITHI
Pezepdopaa no
pacCestHUIO 0-YaCTHII.
[imanerapHas Mmoaemnp
aToMa

IToctynarer bopa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0302

bubmoreka IIOK
https://m.edsoo.ru/ff0d091a

bubmoreka IIOK
https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

N3znyuenue u
norjouieHne GoToHOB
TP IIEPEX0JIE aTOMa C
OJIHOTO YPOBHS
SHEPIrUM Ha APYTroMu.
Bunbl ciektpos

BonnoBele cBOMCTBA
gacTull. BoiHe! e
bpornns.
KopnyckynsapHo-
BOJIHOBOM JAyaJIN3M.
CrnoHTaHHOE U
BBIHYXJICHHOE
W3JIy4YCHUE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTtkpbiTHE
PaaMOaKTUBHOCTH.
Omnsitel Pezepdopaa
IO OIPEACIICHUIO
cocTaBa
PaIMOaKTUBHOTO
M3ITYYEHUS
CoiicTBa anbda-,
Oera-, ramMMa-
u3ny4yeHus. BiusHaue
PaANMOAaKTUBHOCTH HA

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

JKUBBIC OpIraHU3MBbI

52

OTKpbITHE IPOTOHA U
HEUTpoHA. M30TOmBI.
Anbda-pacnan.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaz. ['amma-
U3IIy4YECHHE

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B SIIpE.
SAnepHble peakuuu.
SAnepHslil peakTop.
[IpoGnemsl,
MEePCIEKTUBBI,
JKOJIOTUYECKHUE
ACMEKTHI AICPHOU
SHEPIreTUKH

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d1356

54

DJleMEeHTapHbIE
yacTulbl. OTKpbITHE
Mo3uTpoHa. MeTozbl
HaOIIOACHUS U
perucTpanuu
AJIEMEHTaPHBIX
yactull. Kpyrnsiid cton
«DyHIaMEHTaJIbHbBIE

but6moreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

B3aUMOIECHCTBHUSL.
EnuncTBO uznueckoi
KapTHUHBI MUPa»

55

Bun 38é31H0r0 HEOA.
Co3sBe3nus, sipKue

3BE3/IbI, INIAHETHI, UX
BUIMMOE JBHXCHUE.
Conneunas cuctemMa

56

Coanne. CoHeuHas
AKTHUBHOCTb.
Hctounuk 3HEprun
ConHna u 3B€31

57

3BE3/bI, UX OCHOBHBIC
XapaKTEPUCTUKH.
3BE3 LI I1aBHOM
MMOCJIEIOBATSIbHOCTH.
Bnytpennee ctpoenue
3BE371. COBpEMEHHBIE
MpEeJICTaBICHUS O
MPOUCXOXKICHUU U
spomtonuu CoJiHIa U
3BE3]]

58

Maineunsin Ilyte —
gamia [ amakTuka.
[lomoxenue u




59

60

61

62

nBrxenue CoJiHIa B
I'anakTtuke.
INanaktrku. Y€pHble
IBIPHI B AJIpax
rajakTukK
Bcenennas.
Pa30eranmne rajakTuk.
Teopusa bonbioro
B3pbIBa. PenukTOoBOE
H3JTy4YCHHUE.
MeTtaranakTuka

Hepemennsie
poOJIeMBbI
aCTPOHOMUU

KoHntposnbHas paborta
«DIIEMEHTHI
aCTPOHOMUU U
acTpou3uKm»

O6o0uaromuit ypox.
Ponb ¢pusuku u
aCTPOHOMUHU B
SKOHOMUYECKOMH,
TEXHOJOTMYECKOM,
COLMAIBHOMN U
ATUYECKOM chepax




ACATCIIBHOCTHU
YCJIOBCKaA

63

O6o0maronmi ypox.
Pousb 1 MecTo pu3uku
¥ aCTPOHOMUHU B
COBPEMEHHOW HAYYHOU
KapTHHE MUpa

64

65

O6o0maromit ypox.
Ponb pusnueckont
TEOPHH B
dbopmMupoBaHUU
MPEJICTABICHUH O
bu3nYecKor KapTUHE
MUpa

O600uarouit ypox.
Mecto puznueckoit
KapTUHBI MUPA B
oO1eM psiay
COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEACTAaBICHUHN O
IPUPOJIE

66

Pe3epBHbII ypOK.
MaruauTHoe 1ozJe.
DJIeKTpOMarHuTHas




HWHAYKIOHA

PesepBHbIN ypOK.
67 Ontrka. OCHOBEI
CIIeIIMaJIbHOM TEOpHUU

OTHOCHUTCIIbHOCTHU

PesepHbiit ypok.
KBanrtoBas ¢usuka.
68 DJ1eMEHTBI
aCTPOHOMHH U

acTpo(pu3uKu

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISAI YYEHUKA
» dmsuka, 10 krace/ KacesiHoB B.A., O61IecTBO ¢ OTpaHUYEHHOM
OTBETCTBEHHOCTHIO «/J[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocBenienue»
» ®usuka, 11 knacce/ KacssaoB B.A., O611ecTBO ¢ OrpaHUYEHHOM
OTBETCTBEHHOCTHIO «[PODAY; AxuinonepHoe o61ecTBo «3naTtenscTBo
«IIpocBenienue»
METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
[Tporpamma kypca dusuku a1t 10—11 kimaccos. bazoBsiit ypoBeHs (aBTop B.
A. KacpsHOB)
YMK «®Pusuka. 10 knacc. ba3oBblil ypoOBEHb»
1. ®uzuka. 10 kiacc. ba3oBbiil ypoBeHb. YUE€OHUK C DIEKTPOHHBIM
npuinoxeHueM (aBtop B. A. KacbsiHOB).
2. ®uzuka. 10 kinacc. bazoBsiil ypoBenb. MeTonuueckoe nocodue (aBtop B.
A. KacbsiHOB).
3. ®uzuka. 10—11 kmaccel. ba3oBblil ypoBeHb. TeTpanb 1 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHoB, B. A. KopoBuH).
4. ®uzuka. 10—11 knaccel. ba3oBslil ypoBeHb. KoMmIekT Tetpaaei ais
KOHTPOJBHBIX padoT (aBTop B. A. KacbsiHOB).
5. ®uzuka. 10 knacc. Junakruueckue kapTouku-3aaanus (aBTopsl M. A.
VYmakog, K. M. YiiakoB).
YMK «®wuzuka. 11 kmacc. ba3oBblil ypoBEHb»
1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C DJIEKTPOHHBIM
npuinoxenueM (aBtop B. A. KacbsiHOB).
2. ®usuka. 11 knace. ba3oBslil ypoBeHb. Metoanueckoe nocodue (aBrop B.
A. KacbsiHOB).
3. ®uzuka. 10—11 kmnaccol. ba3oBbiil ypoBeHb. TeTpaab 115 1a00paTOPHBIX
paboT (aBTopsl B. A. KacesinoB, B. A. KopoBuH).
4. ®usuka. 10—11 kmaccel. ba3zoBblii ypoBeHb. KOMIIIEKT TE€Tpaaen ass
KOHTPOJBHBIX paboT (aBTophl B. A. Kacesanos, . B. Urpsiiios).
5. ®usuka. 11 knacc. Jlunaktuueckue kapTouku-3aaanus (aBTopsl M. A.
VYakos, K. M. YiakoB).
HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
NHTEPHET
1 http://nsportal.ru - connanbHas ceTb pabOTHUKOB 0Opa30BaHHMS.
2 http://markx.narod.ru/pic/ - ¢pusuka B 1mkosie.
3 http://festival.1september.ru/articles/ - ¢hecTuBanp nmegarornyeckux uiaei
«OTKpPBITBIN YPOK».
4 http://www.fizika.ru/ - caiit st yuureneid GU3NKUA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuasl Mo Gpu3uke.
6 www . ege .edu.ru - uapopmarronHsi mopran EI'D.
7 http :// school - collection . edu . ru / - equnas komwiekius LIOPoB
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