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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboyeil mporpamMmbl BOCHHUTAHUSA U
KOHLIETIIIUU TIpernoJilaBaHusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIUAX Poccuiickoi Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kimaccos npu oOyueHun
ux ¢u3rKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-/IEATEIbHOCTHOTO TOJIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pE3yJbTaTaM OOyUEHHUs, a TaAKKe
YUUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3el (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysibTaThl  OCBOGHMSI Kypca (U3MKHU: JUYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTAaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yaeOHoro nmpeamera « Pu3nkay 1o rojgaMm o0ydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IIKoapHBIN Kype GU3NKH — cHCTEMOOOpa3yIonii
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3zHOO0Opa3HBIX TEXHOJIIOTUH B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEPHAJIOB C 3aJaHHBIMH CBOICTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHH NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TIPU BITIOJTHEHUN UM YU4E€OHBIX UCCIICOBAHUM.

B ocHOBY Kkypca pusuku 111 ypoBHS CpeaHETo 00111ero 00pa3oBaHusl IOJI0KEH
pPSAA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3lesoB (PU3UKH, BKIIOYAET KAK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.



Hoesn eenepanuzayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. BemymuMm B Kypce sBIseTcs
dbopMupoBaHUE MPENCTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTepuH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOJIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX 53KOJOTMYECKHMM Mpo0JeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (U3MUECKUE TeopuH ((POpMHUpPOBAaHUE MPEACTABICHUI O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOpuH, posiid GyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, IPaHUL[AX IPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUHN U MPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0 B Kypce (DU3MKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OPraHU3allUU SKCIEPUMEHTAIBHON AESITEIbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPHIE B TPOrpaMMe
no (usuke 0ObEIUHEHBI B OOIIMNA CHUCOK YYEHUYECKUX MPAKTHUECKUX PaloT.
Bblenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBaHUSI U OCHAIeHus kabunera (usuku. [lpu
3TOM OO0ECTeunBaeTCsl OBJAJCHWE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAaHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yesieTCsl pEIICHNI0 pacUE€THBIX U KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3MYecKol MOAENBI0, TO3BOJIIONIME TPUMEHSATh W3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKpYXkarouieu
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k maTepruaabHO-TEXHUUECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbIil YpOBeHb Kypca (DU3MKH Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUSAX HHTEIPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIA. B xabuHeTe (PU3MKH JOIKHO OBITH HEOOXOJIHUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢$u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JleMoHCTpanimoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECMEYMBAET IOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI ~U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YYEHHYECKUX MPAKTHUUECKUX padoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BAaHUU aHAJOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOPHUi.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MMO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yibTaTa N3yuyeHHUs] OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (opMupoBaHHE YMEHUHA OOBICHATH SBJICHUS C MCIOJIb30BAaHHEM
(bu3nyeCKuX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTHIA.

JlocTxeHne 3TUX Ienei oOecrednBaeTCsl pelIeHneM CIEeIyIOMNX 3a7ad B

npouecce u3ydeHus Kypca GU3NKH Ha YPOBHE CPEHEro 00111ero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAsS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;

e (dopMupoBaHHE YMEHMA NPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHsI (PU3MYECKHX SBJICHUA B TPUPOAE U [N TMPUHATHUS
MIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOMW KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3axad, MOAPa3yMEBAIOIIUX CaMOCTOSATEIHHOE
co3anue GU3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS U IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTEpIpeTanuu UHGOpMAaINH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsi Pa3BUTHS YMEHHI MPOEKTHO-KUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbII ypOBEHb) Ha YPOBHE CPEAHETO OOLIEro
oOpazoBanus otBojuTcs 136 yacoB: B 10 kinacce — 68 yacos (2 4aca B HElel0), B
11 kmacce — 68 yacoB (2 yaca B HE/ICIIO).

[Ipensaraemplii B mporpamMMe 1O (U3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BBIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT M ONBITOB C YYETOM HWHIWMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KkciepuMeHTa U TEOPUHU B MPOLIECCE MO3HAHUS TPUPOAbL. DKCIIEPUMEHT
B (pusmke.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
duznyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Ponp u mecto duzuku B GOpMUPOBAHWM COBPEMEHHOW HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIBHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CroxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MepeMElICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHrne MaTepruaibHOM TOUYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHAsA CKOPOCTb.
[Tepuon u yactora obparnieHus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpeavn.

Jlemoncmpayuu

Mogens cucteMbl OTCUETa, WILTIOCTpAIUs KMHEMAaTUUECKUX XapaKTEPUCTUK
JIBYDKCHUS.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue cKopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEACICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJICHHBIMU TEJIOM 34
MOCIICIOBATEIILHBIC PABHBIE MPOMEXYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEeHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HetoTona aiis
MaTepuagbHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenusi). Cuna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llnewo cumnbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOIbEME U TIAJICHUN.

CpaBHEHHME CUJT TPEHUS TTIOKOSI, KAUEHUS U CKOJIbKECHUS.

Y cioBus paBHOBECHUS TBEPAOTO Teia. BUibl paBHOBECHSI.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOpMaIIHH.

HUccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus 6 MexXaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHUE HUMITyJIbCa Teja. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepuaibHO Touku. Teopema 00 HU3MEHEHUH
KUHETUYECKOUN YHEPTUU.

[TorennuanbHas DHEPTHUA. [TorenumaneHas DHEPTUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPTHs Tea BOJIU3H MOBEPXHOCTU
3emun.

[loTeHunanbHble W HENMOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIIMATLHON YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmusie padbonul

N3yuenne abCOJIOTHO HEYNMPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKOW IHEPTUu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU UM UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTULl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Monekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
Lenbcus.



Mopnens  uneanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACaTbHOTO raza. AOCONIOTHas TemIeparypa Kak mepa
CpeIHEl KWHETUYECKOW SHEpruu TEIUIOBOro JBMKEHHMsS uactul] rasa. [llkana
temnepatyp KensBuna. ['a30BbIe 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP,
OoapomeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnpIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUTIOCTPUPYIOIIME YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHHI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKku

Tepmonnnamuueckass cucrema. BHYTpeHHsAs 3HEpruss TEPMOJMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHenus. KonnuectBo TemioTsl U pabota. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTydeHHE. Y IeJIbHas TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEepeaaye.

[Tonsitue 006 ammabatHoM mporecce. l[lepBhili 3aKOH TEPMOJAMHAMUKHU.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
UHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh IPOLIECCOB B IPUPOJIE.

TeruioBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimeHt monae3noro
nericTBus TemuioBod MmammHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOTro
JNEUCTBUS. DKOJIOTMUECKUE MPOOJIeMbl TEIUIOIHEPTETUKH.



TexHUYecKHue yCTpPOWCTBA W NPAKTUYECKOE IPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOUIBHHUK, KOHTUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHne BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) Tela IpH TeIuionepeaye.

OnbIT N0 a1abaTHOMY paCUIUPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEIS BHYTPEHHETO CTOPaHHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamuwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue n koHxaeHcauus. Mcnapenue u xuneHue. AOCOIIOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmeHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amop(Hble Tena. AHU30TPONHS CBOWMCTB
kpucrawioB. JKunkue xpucramwisl. CoBpeMeHHble Marepuaisl. IlnaBienue u
KpUCTAJUIM3alus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajaHca.

TexHHuUecKue yCTpOHWCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETp U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU MOJIYYEHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenue npy NnoHM>KEHHOM JJaBJICHUU.

CriocoObI M3MepeHus BIaXKHOCTH.

Habmroenue HarpeBaHust U MJIaBiICHUS KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpanusi KpUCTaIoB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepeHrie OTHOCUTENIbHOM BIAaKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuxa
OnexTpuzanus Ten. JIEKTPUIECKUil 3aps. J[Ba BU1a 3JEKTPUUECKUX 3apsAI0B.
[IpoBOHUKM,  JMAJAEKTPUKHM M TOJYOPOBOJHUKH. 3aKOH  COXPAHEHHS
AIIEKTPUYECKOTO0 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onekrpudeckoe mnoje. Hanpsok€HHOCTh  anmekTpudeckoro mnoiid.  IIpuHuumn



CYyNEPHO3ULIUNA HIEKTPUUYECKUX ToJed. JIMHUM HanpsKEHHOCTH 3JIEKTPUUYECKOTO
TIOJISL.

PaGoTa cun anekrpoctaTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOR.
[IpOBOAHUKN W [HUBJEKTPUKHA B SJEKTPOCTATHUYECKOM Tosie. [lusnexkrpuueckas
MIPOHUIIAEMOCTb.

OnextpoémkocTs. KoHgeHcaTop. DIeKTpOEMKOCTh MIIOCKOIO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MIPUHLIAI IEUCTBUSA dIEKTPOMETPA.

B3anmoielicTBuE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOMIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannbsiii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DONEeKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIICHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, TapalIeIbHOE, CMEIIAHHOE COETMHEHUE TPOBOTHUKOB.

Pabora nanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja U BHYTPEHHEE COIMPOTUBIICHHE HCTOYHHKA TOKA.
3akon Oma i OJTHOM (3aMKHYTOM) AiieKTpuueckon 1enu. KopoTkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
COMPOTUBJICHUSI METAJLJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u puMecHast MIPOBOJANUMOCTh
noJIynnpoBoHUKOB. CBoiicTBa p—N-niepexonaa. [lomynmpoBoTHUKOBBIE IPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJINTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHBIN
paspsa. Monnus. [1nazma.

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, PEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIC IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS], BAKYYMHBIN TUO/,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUiTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHaa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABMKYILEH CHIIbI UCTOYHHMKA TOKA W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmroienne amexTpoiusa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsiETCS ¢
y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XMMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, runores3a, (Qunueckas BeIMUYMHA, 3aKOH,
TeopHsl, HAOMIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMBbl ypaBHEHUM, JWHEWHas (yHKLMS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX POEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWIKEHHE B KUBOW mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, )KUJIKOCTEN U ra3oB,



DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOJAIIWIHUKHA, HWCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JIBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWUHBIN MIPUHTED, AJIEKTPOHArpeBATEIIbHbBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. I1eKmpoMaZHUMHAA UHOYKUUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOW MHAYKUWHA. [[pHHIMI Cynepro3nny MarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WHAYKUMM. KapTMHa JNMHUNA MAarHUTHOM HWHIAYKUHM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe NPOBOJHMKA C TOKOM. KapTuHa JMHHNA WHAYKIUU
MarHUTHOTO TOJIS JUIMHHOTO MPSMOIO INPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina JlopeHua, €€ MOlyJib ¥ HalpaBlieHUE. J[BUKEHHE 3apyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apanes.

BuxpeBoe »ieKTpUyYecKoe ToJie. ODNEKTPOABIKYIIAs Cujla HHIYKIUU B
MIPOBOJHUKE, TBUXKYILIEMCS IOCTYNATENbHO B OAHOPOJAHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAaMOMHAYKLUWHU. OJEKTPOABIXKYyLIas cujia
CaMOMHIYKIIHH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuueckue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTHUL, MHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHAKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBrEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JerictBue cuibl JIopeHia Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYILIEH CHIIBI UHAYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOrO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazcHuUmMHble KO1€OAHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXAaHMYECKHE  KOJIe€OaHMU.
["apmonunyeckue konebanus. [lepmona, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MassTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii KOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaromux KoJjieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
KoJiebanusi. Pezonanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE ANEKTPUUECKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTHYECKOE IMPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TUHUU 3JIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOAaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaGnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBATENIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHUH rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanue MEpEMEHHOT0 TOKA B LIEMN U3 NTOCIIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKMpPOMAZHUMHbBLE GOJIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
WnTepdepenims u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3ITyYEHHUS HJIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEJIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepennus. CKOpoCcTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3JI€KTPOMarHuTHHIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl IUAarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOGmromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnrogenue orpakeHus: M MpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nntepdepenunu n audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJIeOaHMIA.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHUE,
noJsipu3anus, tudpaxuus, HTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHOU cpene. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3oOpaxxeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxkHbIi cocTaB Oenoro cBera. LIBerT.

Cobuparomniyie 1 paccerBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTosIHUE
U ONTHYECKas cuia TOHKOU JUH3BL. [locTpoeHune n3zoOpaxeHuit B cOOMpaIOMUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKOU ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB M MHUHHUMYMOB B HWHTEP(PEPEHLIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas peméTka. YcaoBuUe HaOMIOACHUS
[JIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpoOMCTBa M TMNPAKTHUYECKOE MPUMEHEHHE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOM, TEeJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTpaHEHUE, OTPAKEHHE W IPEJIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIeCKona.

Habmronenune natepdepeHInm cBeTa.

Hab6mronenune nudpaxium ceera.

HaOmronenue nucnepcuu cBera.

[TosryueHue CrieKkTpa ¢ MOMOILBIO TTPU3MBI.

[Toy4yenue ciekTpa ¢ MOMOIIBIO AUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.



HccnenoBanue cBONCTB M300pakeHU B JTMH3AX.
HaOmronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeUAIBbHON TEOPHUH OTHOCHUTEIBLHOCTH

[ paHUIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.

OTHOCHUTEIIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKPALCHUE
JUTVHBI.

OHeprus 1 UMIYJIbC PEIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ PHEPruei U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUM POTOHA C €T0 YACTOTON. DHEPrus
U UMIyJbC (POTOHA.

OtkpeiTre u uccnenoBanue Gororpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doTorpdexra. YpaBuenue DiHmTeitHa 11 poTodpdexra. «KpacHasd rpaHuna»
dboToarddexra.

Hasnenne cBera. OnbiThl [1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHruecKue YyCTpOICTBA U MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQheKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOBBIE cBOVicTBa yacTull. BosHbl ne bpoiiist. KoprycKyisipHO-BOJIHOBOM
JTyaJiu3M.

CroHTaHHOE U BBIHYX/ICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu



Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JIMHeHYaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

Habnrogenue IMHEH4aToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3depdop/ia 1o onpeieeHuIo cocTaBa pau0akTUBHOTO
u3nyuyenus.  CpoiictBa  anbda-, Oera-, ramma-usinydyeHus.  BnusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio saapa. M30Torsbl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIIEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHIaMeHTalbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoit KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IIPAKTHUUECKOE ITPUMEHEHHUE: T03UMETP, KaMmepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3HUPYIOLINUX YACTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Paszgea 8. JiieMeHTHI aCTPOHOMMHU M aCTPOPUZHKHU

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Bun 3Bé3nHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBHOKCHHE.

CoiHeuHas cucrTema.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHeprum CoiHila U 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpaMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3JBI TJIABHOM IOCIEIOBATEILHOCTH. 3aBHCHMOCThL «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpeHHEE CTpOEHHE



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUU U 3Boonu CoHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilomoxenue n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ma. Pazberanve rajmakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3TydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/ICTICHUs TI0JIOKEHHSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro NOMyIIapHs U SIPKHUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo6o01maromiee MOBTOPEHUE

Ponpr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMATILHOM M ATUYECKOU cepax IeaTeIbHOCTH YeJI0BeKa, POJib U MeCTO U3UKH U
aACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, pOJib (U3UUECKON TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamusi, CBSI3aHHbICE C WU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHCTEMbl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMPUPOJAE, KoyeOaTeIbHBIC
JIBVKCHUS B KUBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHU3MbI 00pa30BaHMs KPUCTAIUTMIECKON PEIIETKH, CTIEKTPATbHBIN aHAIN3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, paiap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUHUTh JOCTHKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS yUeOHOTro npeaMera «Pu3nKa» JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBbITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaar3alld OCHOBHBIX HaIlpaBJICHUN
BOCIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPATUIHMOHHBIX  OOIIEYETOBECYECKMX T'YMAaHHUCTHUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aMMOIEHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMHA U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKTIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
pUCyIEero pu3nYecKoi HayKe;

5) TPy10BOT0 BOCTIMTAHUSI:



UHTEpEC K pPa3lu4HbIM cdepaM MpodhecCHOHATbHON esSTEIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH KUBHU,

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LIEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENBCKYIO IEATEIbHOCTh
VHIUBUYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOSITEIbHO  (DOPMyJIMpPOBaTH W aKTyaIM3UpOBaTh  MpOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh NN JIeATeIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaeMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI ¢ YYETOM aHaIM3a WMEIOIIMXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH M BBHITIOIHITH pa0OTY B YCIOBUAX PEaTbHOTO, BUPTYAIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOEKTHON AESITENbHOCTU
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUAAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlluM, MPEoOpPa30OBaHUI0 M MPHUMEHEHUIO B Pa3IMYHBIX Y4YEOHBIX
CUTYalLUsIX, B TOM YHCJIE TIPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUMNOTE3Y €€ PeIlIeHUs, HAXOAUTh apryMEHTHI JJIs I0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb M (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE UJIEH, TIPEIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nndopmanmueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIISITH IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTUEHBI,
pecypcocOepexeHus, MPaBOBbIX W OITHYECKHUX HOPM, HOPM HH(OPMAIIMOHHON
0e30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHaYeHHsI HPOPMAIIUHU U LIEJICBOW ayTUTOPUH, BEIOUPAsi ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliy.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PHM3UKH U BO BHE-YPOUHOU JACATEITHLHOCTH;
pacro3HaBaTh TPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOM
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€ToM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXI0TO YjieHa KOJIJICKTUBA;

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH y4YacTHUKOB, OOCYKIATh pPE3yJIbTaThI
COBMECTHOH paboTHI,

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAaH/IbI B OOTIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OIICHMBATh HWJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHNE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATH MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1a4M;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO JPYAMIMH B 00JacCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENIBHBIX IIPOLIECCOB, WX PE3yJbTaTOB U
OCHOBAHMUI;

UCIIOJIB30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS IO HUX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JIeSITEIIBHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

npHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMINOKH.

B mporiecce mocTmKeHUs THYHOCTHBIX PE3yJIbTaATOB OCBOSHHUS MPOTPAMMBI 110
dbusuke IS YpPOBHA CpelHero ooOmero oOpa3oBaHUS Yy OOYYarOIIMXCS
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar aFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPaBIECHUS Pa3BUTHUA COOCTBEHHON IMOIMOHAIBLHOU CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTH AaIalnTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOUAIOIIEH CTpeMJIEHHUE K JIOCTHKCHUIO LIEeTU U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €ro TMpPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yJIbTaThl HA 06230BOM YPOBHE
JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHONM HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYCHHBIX (U3UYECKUX MOJIEIEH:
MaTepuaibHas TOUKa, MHepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aaay;

pacno3HaBaTh (PU3NYECKHUE SBICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAUHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, UHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3us, OpOyHOBCKOE IBIIKEHUE, CTPOSHUE >KHIKOCTEH W TBEPABIX Tel,
U3MEeHeHre o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AIUs, KUIEHHE, BIIAKHOCTh
BO3/1yXa, MOBBIIICHUE JIaBJIICHUS Tra3a MPU €r0 HarpeBaHUM B 3aKPBITOM COCYJE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTPU3alus Ted,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3Ys (U3UUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, MNEpPEMEIIeHHe, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHIHAIbHAS SHEPIusi, MEXaHUYeCKas
paboTa, MeXaHUYECKass MOIIMHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HAXoJUTh (OPMYIIbI, CBSA3BIBAIONINE JAHHYIO (U3UYECKYIO BEJIMYUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh W3YyYCHHBIC TEIUJIOBBIE CBOWCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3a, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOrO JBHKEHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSII JHEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3YEeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3NUECKYIO BEJIMYMHY C APYTUMH BEJIUYUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUsL (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, MOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TPABUJIBHO TPaKTOBAaTh (PU3UUECKH CMBICI HCIOJIb3yEMbIX
BEIIMYMH, MX OOO3HAUYEHMS] W €IUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JAaHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUECcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HetoToHa,
3aKOH COXPAHEHUSI MEXaHMYECKOM DSHEpPruu, 3aKOH COXPAHEHUS MMIIYJIbCa,
NPUHLNN CYNEPHO3ULIUA CHJ, HPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEN KMHETUUYECKON PHEPTUM TEIUIOBOTO JBUKEHUS MOJICKYII C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pa3iuyaTh CIOBECHYIO
(GbOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBUS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3auyaTh YCJIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIECIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HW3MEPEHU, MPU 3ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUs, IPOBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJBHBINA CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU IOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BaHUEM TMPSMBIX HM3MEPEHUMN, MPU 3TOM KOHCTPYMPOBATh YCTAHOBKY,
(GuKcHpoBaTh Pe3ybTaThl OJYUYEHHOMN 3aBUCUMOCTH (PU3UYECKUX BEJIMYHMH B BUJIE
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHMS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4e€OHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C KCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKHE BEIMYUHBI U (HOPMYJIBI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUH: BBICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LEMOYKY pPACCYXACHUH C OMOpOM Ha M3y4YEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
(bu3nYeCcKre ABIICHUS,

UCIIOJIb30BaTh ITPH PEIIEHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALMN U TPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(GOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
MCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJYy4aeMyI0 HH(POpMaLHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

MCITIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpalieHuu ¢ TprOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 310pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOI0
MOBEACHUS B OKPYXKAIOLIEH Cpee;



paboTaTh B TIpYINNE C BBIIOJIHEHUEM PA3JIMUHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBATh PabOTy TPYMIIBI, PAIMOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
MJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3NKU B (POpMUpPOBAHUHU
COBPEMEHHOW HAy4YHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTHU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoi KapTUHBI MUPA;

YUYUTBHIBATh TPAHMIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCNCH:
TOYEYHBIN IJEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHN M KBAHTOBOW (DU3UKH: DJICKTPUUECKaAsi MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM M JIBMDKYIIMICS 3apsiji, dJICKTPOMArHUTHbIE KOJeOaHUs W
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHUE, MPETOMIICHUE,
unrtepdepennus, audpakuus W MOJApU3alUsi  CBETa, JUCIEPCHUS CBETa,
dbotoanekTpudeckuii 3pdext (poTodaddeKT), CBETOBOE JTaBICHNE, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTromMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas

PaguOaKTUBHOCTD;
ONMKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W

AIIEKTPOMAarHUTHBIC SIBIECHUA (TPOLIECCHI), MCMONb3YSd (U3NYECKHUE BEIMYUHBL
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJs, cwia Ammepa, cuna JlopeHmna, MHIYKTMBHOCTB
KATYIIKH, DHEPrUs DJIEKTPUYECKOTO M MArHUTHOIO MOJIEW, MEPUOJI W YacTOoTa
KoieOaHul B KoJeOAaTeIbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUIMA
CMBIC]I HCIOJb3YEMBIX BEJIIMYMH, WX OO0O3HAYEHUS W EIUHUIBI, YKa3bIBaTh
(b opMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUHHY C IPYTUMH BETUUMHAMY,

ONMUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBIICHUS W MPOLECCHI, HCIOJIb3Ys
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, IEPUO]I MOTypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TPU ONMUCAHWUU TMPABUILHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHUS M E€IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAaHHYIO (U3HYECKYI0 BEIWYWHY C JPYTUMH BEIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUUHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NUYECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH 3IEKTPOMArHUTHOU
WHYKIUHU, 3aKOH MPSIMOJIMHEHHOTO PacCIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa miia pororddexra,
3aKOH COXPAHEHHsS DHEPruH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAHCHMUS
AIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHHs] MACCOBOI'O 4YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OMPENIEIATh HANPABIICHUE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, CUJIbI AMIiepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37AaBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopmynpoBaTh NpodaeMy/3a1ady U TUIOTE3y Y4eOHOr0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBIISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIb30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JIeJIaTh BBIBOJIBI TIO pe3yJibTaTaM UCCIIEIOBAHMUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIbCKON U TPOCKTHOU
JESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000Opy10BaHUS;

pemiath pacu€THbIe 3a7a4d C SIBHO 3aJaHHOM (DU3UYECKOW MOJIEIbIO,
UCIOJIB3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOWPATh (PU3UYECKYIO MOJECIb, BBIIACHITh (PU3UUECKHE BEIMUYMHBI U (POPMYIIHI,
HEOOXoaUMbIe NJisi €€ PEeIIeHUs, POBOJAUTh PACUYEThl M OICHUBATH PEaTbHOCTh
MOJIYYE€HHOT0 3HaueHUs PU3NYECKON BEIIMUUHBIL;



pelaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHYECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HA HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ngecKue SIBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHbIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, MHTEPIIPETALIMM U NPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHONM HWH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30IacCHOrO UCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (U3MKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ NpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIsi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYXKAIOIIEH CPEAE;

paboTaTh B TpyHIe C BBIIOJHEHHEM pa3JIMYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TPyHNbl, PALUOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnsie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ) 2
HBHIA M MCTOIBI HAYAHOTO HOSHAHUA https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 K
HHEMATHIA > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
32 OCHOBBI TEPMOHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUSI BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazaeny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK

1 UeKTpoCTATIKa 10 https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK

' Pa3IMYHbIX Cpelax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PeszepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourposbnble IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnnoreka [JOK
' WHYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbI
21 MexaHn4ecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KosieGaHus https://m.edso0.ru/7f41c97¢c
MexaHn4YecKne U dJIEKTPOMArHUTHBIS bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6nmoreka [JOK
2. 1 2
3 Onika 0 https://m.edsoo0.ru/7f41c97c
Hroro no paszneny 24

Pazznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTHN

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

OCHOBBI cHIEIIUATIBHON TEOPUHU bubnmnoreka [JOK
3.1 4 1
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4, A
3 TOMHOE PO > https://m.edso0.ru/7f41c97c
Hroro no pazaeny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 7 ngsHE;T:;ao?g/I; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE
6.1 O6o0maro1iee NTOBTOPEHHE 4 EESSH;I;T:;ZSS/I; £41097¢
Hroro no pazneny 4
Ha3Banue MmoayJist
Pa3nea 1. HazBanue
Hroro 0
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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