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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o pu3uke 6a30BOro ypoBHS HA YPOBHE CpeHEero o0Iero oopasoBanus pazpaboTana Ha
OCHOBE IOJIO)KEHUI M TpeOOBaHMN K pe3yiabTaTaM OCBOCHMsS OCHOBHOW 00pa30BaTEbHOM Mporpammsl,
npencrasieHHbix B @I'OC COO, a taxxke ¢ yu€toM denepanbHOi paboueil mporpaMmbl BOCIIHUTAHUS U
KOHIIENMU MpenojaBaHuss ydeOHoro mpeamera «®Pusnka» B 00pa3oBaTeNbHbIX OpPraHU3ALUAX
Poccuiickoii @enepanuu, peaan3yonx OCHOBHbIE 00pa30BaTEIbHbBIC TPOTPAMMBI.

Copnepxanue mnporpaMmsl 10 (DU3MKE HaIpaBlIeHO Ha (HOPMUPOBAHHME €CTECTBEHHO-HAYyYHOU
KapTuHbI Mupa oOydatonmuxcsi 10—-11 kmaccoB npu oOyueHnn ux QusukKe Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-JIeITeIbHOCTHOTO TToaxoAa. [IporpamMma o ¢usuke coorBercTByeT TpedoBanusm GI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TIPEJAMETHBIM W METalpeJMETHBIM pe3yibTaraM oOOydeHHus, a TaKxKe
YUUTBIBAET HEOOXOAMMOCTb PEAIN3ALUU MEXKIPEIAMETHbIX CBsi3eH (PU3MKM € €CTEeCTBEHHO-HAayYHBIMHU
y4eOHBIMH TIpeAMeTaMH. B Hell ompenensroTcs OCHOBHBIEC IETH M3y4YeHHs (U3UKUA Ha YPOBHE CPEIHETrO
obmero oOpa3oBaHMs, IUIAHUPYEMblE pe3yJbTaTbl OCBOGHUS Kypca  (QU3MKU:  JIMYHOCTHBIE,
MeTarpeIMeTHbIE, IpeAMETHbIE (Ha 6a30BOM YpOBHE).

IIporpamma no (pu3KKe BKIIOYAET:

e [IJJaHUpPYEMbIE pE3yJIbTaThl OCBOCHHA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE

IIPEIMETHBIEC PE3YNIbTAThI IO TO1aM O0yUYEeHHUS;

e cozaep:xaHue yueOHoro npenmMera «Puznkay 1o rojaaM o0ydeHusl.

®du3nKa KaK HayKa 0 HanOoJiee 00X 3aKOHAX MPUPOIBI, BEICTYIAs B KAYECTBE YUEOHOTO MpeaMeTa
B LIKOJIE, BHOCUT CYILIECTBEHHBIH BKJIaJ B CHCTEeMy 3HaHUH 00 okpyxkatomeM mupe. llIkonpHbIN Kypc
¢$u3MKN — cHCTEMOOOPa3yIOUIHIA IS €CTECTBEHHO-HAYYHBIX YI€OHBIX MPEIMETOB, TOCKOIBKY (hPU3NYECKHE
3aKOHBI JIe’KaT B OCHOBE MPOLIECCOB U SBJICHUHN, U3y4aeMbIX XUMUEH, Ononoruelt, pusnueckoit reorpadueit
u actpoHomuel. Mcronb30BaHNe W aKTUBHOE NMPUMEHEHUE (U3NYECKUX 3HAHWN ONpeNeNsieT XapakTep U
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B chepe SHEPreTHUKHU, TPAHCIOPTa, OCBOEHUSI KOCMOCA, MOJTyYSHUS
HOBBIX MaTEpHUAIOB C 3a/[aHHBIMH CBOWCTBAMH M JAPYrux. V3yueHue (U3MKKM BHOCHT OCHOBHOW BKJIAJ B
(dbopMHpOBaHHE €CTECTBEHHO-HAyYHOH KapTHHbI MHUpa oOydarouuxcsi, B (OPMHPOBAHUE YMEHUH
IIPUMEHSTh HayYHbIM METO/1 T0O3HAHUS IPU BBIIIOJHEHUH UMU YUEOHBIX UCCIIEI0BAaHUM.

B ocHOBY Kkypca ¢u3uKu JUIsl ypOBHS CpEAHEro 00Iero oopa3oBaHus MOJNOXKEH psAa UAeH, KOTOpble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUH € HEH KypC SIBJISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH COJIEPIKUT
MaTepuai U3 BceX pa3zesioB GU3KKH, BKIIIOUAET KaK BOIPOCH! KJIACCUYECKOMN, TAK U COBPEMEHHON (PU3HKH.

Hoes eenepanuzayuu. B cooTBeTcTBUM C Hell Martepuan Kypca (u3uku OOBEIWHEH BOKPYT
¢usznueckux Teopuil. BenymuMm B Kypce sBusiercs (OpMHUpPOBaHHME MPEACTABIECHUN O CTPYKTYpPHBIX
YPOBHSIX MaT€pHH, BELIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus nOpeanojara€T HUCHOJIb30BaHWE T'yMaHUTapHOTO
noTeHIuana GU3N4IecKoil HayKu, OCMBICTICHHE CBS3HM Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA, a TAKXKE C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU M 3KOJIOTHYECKUMHU IpoOIeMaMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3MKN npeanosgaraeT 3HakOMCTBO € HIMPOKUM KPyrom
TEXHUYECKHUX U TEXHOJOTHYECKUX IIPUIIOKEHUI U3yUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonozcuszayuu peanusyercsl MOCPEACTBOM BBEIEHUS 3JIEMEHTOB COJEp’KaHUs, MOCBAIIEHHBIX
HKOJIOTUYECKUM MpOoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a
TaKxe 00CYKIeHHS MPOOIeM pallMOHATIFHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKON O0€30IacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3UKM HAa YPOBHE CPEAHEro oO0Iero o0pa3oBaHUs SBISIOTCS
¢buznueckue Teopun (popMupoBaHUE MPEACTABIECHUN O CTPYKTYPE MOCTPOCHUS PU3NUECKON TEOPUH, POIIH
(byHIaMEHTAJbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O MPHPOJIE, TPaHUIAX
MPUMEHUMOCTH TEOPUA, JJIsl OIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUM U IIPOLIECCOB).

CHUCTEeMHO-eSTETbHOCTHBIM MOJIX0A B Kypce (HU3UKU peau3yercss MpexIe BCEro 3a CuéT
OpraHM3allK SKCIIEPUMEHTAILHON JlesATeNbHOCTH oOyyatonuxcs. [y 6a30Boro ypoBHsl Kypca (puU3uku —
3TO UCMOJIb30BaHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX HKCIEPUMEHTOB M J1aOOPAaTOPHBIX padoT,
KOTOpbIE B Iporpamme no ¢u3uke OO0beIWHEHBl B OOIIMM CIHCOK YYEHUYECKUX MPAKTUYECKUX padoT.



Bbinenenne B yka3aHHOM TmiepedHe JaOOpaTOPHBIX pabOT, MPOBOAUMBIX JJS KOHTPOJS U OICHKH,
OCYILIECTBIISIETCSl YYaCTHUKaMHU 00pa3oBaTEeNbHOIO MpOoLlecca UCXO/s U3 OCOOEHHOCTEW IUIaHWPOBAHUSA U
ocHamieHus: kaOuHera ¢usuku. I[Ipm 3TOM oOOecreunBaeTcsi OBIAJCHHE OOYYAIOIIMMUCS YMEHUSIMHU
MIPOBOANTHh KOCBEHHBbIE M3MEPEHHs, UCCIEeOBAHUS 3aBUCUMOCTEH (PU3MUECKUX BETUYMH M MOCTaHOBKY
OIIBITOB I10 MPOBEPKE MPEAT0KEHHBIX THIIOTES.

bonbiioe BHMMaHuE yAeNnseTcs pPEUIeHHIO pacuy€THBIX M KauyecTBEHHBIX 3azad. [lpu stom mns
pacuy€THBIX 3a7a4 IPUOPUTETOM SIBJIIIOTCS 337a4M C SIBHO 33JaHHOM (PU3UUECKON MOJIENbIO, TO3BOJISIONINE
MPUMEHSTh M3y4eHHbIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaKk U HHTETPUPYS
3HAHUS U3 Pa3HBIX pa3nenoB. [Ji1 KaueCTBEHHBIX 33/1a4 MIPHOPUTETOM SIBIISIOTCS 3a/laHUs HA OOBsSCHEHHE
MpOoTeKaHus (PU3NUYECKUX SABJICHUHN U MPOLECCOB B OKPYKAIOIIeH KU3HU, TpeOyroline BpiOopa hu3nueckoit
MOJIEH JIJIsl CUTYallMH PAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MarepuaibHO-TEXHHYECKOMY OOECIICUCHHIO
yueOHOTOo Tpolecca 6a30Bblid ypOBEeHb Kypca (PM3MKK Ha YPOBHE CPEIHEro o0mero oopa3oBaHus TOJKEH
U3y4aTbCs B YCJOBHSIX NMPEAMETHOTO KaOuHeTa (U3MKU WM B YCIOBUSX HMHTETPUPOBAHHOrO KaOHWHETa
MPEIMETOB €CTECTBEHHO-HAyyHOro IMKiIa. B kabuHere (QHU3MKU JOMKHO OBITH HE00X0AUMOE
nabopatopHoe OOOpyIOBaHUE /Jsl BBIMOJIHEHHSI YKa3aHHBIX B MporpamMme Mo (U3HKE YYEHHYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000pyI0BaHNUE.

JlemoHcTpannoHHoe o0opyaoBaHue (OPMUPYETCS B COOTBETCTBHM C MPUHIIMIIOM MHHHMAaIbHOM
JOCTaTOYHOCTH M O0ECIeYrBaeT IOCTAHOBKY IEPEUMCICHHBIX B TporpamMme 1o (U3MKE KIFOYEBBIX
JEMOHCTpAallMid  JUIS ~ HWCCIECJOBAHMS  M3y4aeMbIX SIBICHUA W  TMPOIECCOB, OMIHUPUYECKHX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHI.

JlaGoparopHoe 00OpyIOBaHHME JUIS YYEHHYECKHMX MPAKTHYECKHX paboT ¢dopMupyercss B BHJIE
TEMaTUYECKUX KOMIUIEKTOB M OOecneuyuBaeTcs B pacu€re OJHOr0 KOMIUIEKTa Ha JBYX OOy4aroUIuXcCs.
Tematuueckue KOMIUIEKTHI J1a0OPATOPHOTO OOOPYIOBAHMS OJKHBI OBITH MOCTPOECHBI Ha KOMILIEKCHOM
WCIOJIb30BAaHNU aHAJIOTOBBIX M HU(POBBIX IPUOOPOB, @ TAKKE KOMIBIOTEPHBIX U3MEPUTEIIbHBIX CUCTEM B
BHJIe TU(PPOBBIX J1TAOOPATOPHIA.

OCHOBHBIMU TIETSIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBIISIOTCS:

e (opmupoBaHue HHTEpeca M CTPEMIJICHHA OOYYAIOIIMXCS K HAay4YHOMY H3YYCHHIO IPUPOJIBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE NPEJCTABICHUI O HAYYHOM METOJie MO3HAaHUS U (OPMUPOBAHUE HCCIENOBATEIHCKOTO
OTHOILICHMSI K OKPY>KAIOLIUM SIBJICHUSIM;

e (opmHupoBaHUE HAYYHOT'O MUPOBO33PEHUS KaK pe3yJibTaTa U3yu€HUsI OCHOB CTPOEHHUS MAaTEPUH U
(yH1aMEHTaJIbHBIX 3aKOHOB (DU3HKH;

e (opMHUpOBaHHE YMEHUH OOBSCHATH SABJICHUS C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUI M HAYUHBIX
JI0Ka3aTeNbCTB;

e (opmupoBaHuE NpEACTABICHUNH O poiu (U3UKH JJIS Pa3BUTHS JPYrUX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHH.

JlocTikeHHe 3THUX Lenel oOecrieunBaeTcsl peleHHeM CIEAYIOIMIMX 3a/ad B IMPOLECCe H3YyYeHUs

Kypca GU3UKU Ha YPOBHE CPEHETO O0IIero 00pa3oBaHus:

e npuoOpeTeHHe CUCTEeMBbl 3HaHUN 00 OOIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYAss MEXAaHUKY, MOJIEKYJISIpDHYIO (U3HKY, 3JEKTPOJMHAMUKY, KBaHTOBYIO (U3HKY U
AJIEMEHTHI acTPOYU3UKY;

e (opMHUpOBaHME YMEHMH NPUMEHSTh TEOPETHUECKUE 3HAHUS [UId OOBACHEHHS (HU3NUECKUX
SIBJICHUI B IPUPOAE U JJIsl IPUHATHUS MPAKTHUYECKUX PEIICHUN B IOBCEAHEBHOM KHU3HH;

® OCBOCHHE CIIOCOOOB PEIICHUS Pa3IMYHbIX 33]a4 C SIBHO 3aJJaHHOW (PU3NYECKOW MOJENblo, 3a1ad,
M0/Ipa3yMEeBAIOIINX CaMOCTOSITENIbHOE CO3JaHue (PU3UUYECKOW MOJIENH, aJ€KBATHOW YCIOBHUSIM
3a/1a4u;

e TOHMMaHWe (U3NYECKHX OCHOB U TPHHIWIOB JCWCTBUS TEXHHUYECKHUX YCTPOMCTB U
TEXHOJIOTMYECKUX IPOLIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPENY;



® OBJIQJICHUE METOJaMH CAMOCTOSITENILHOTO IUIAHUPOBAaHUS M TNPOBEACHUSA  (DU3MUYECKHUX
OKCIICPUMEHTOB, AaHajdW3a M WHTEPIPETaluid WHQOPMAIUU, ONpPEICICHHUS JTOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
® CO3/IaHWE YCJIOBUHM JUISl pPa3BUTUS YMEHUH TIPOCKTHO-HCCIICIOBATEIBCKOH, TBOPUYECKOU
JeSITeTbHOCTH.
Ha u3y4enue ¢puzuku (6a30BbIii ypOBEHB) Ha YPOBHE CpEAHEr0 00I1Iero oopa3oBaHus oTBOUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEJIEIO).
[Ipearaemslii B mporpaMme 1o (Gpu3mke nepeueHs J1a00paTOPHBIX U MPAKTUYECKUX PA0OT SBISETCS
PEKOMEH/IOBAaHHBIM, YYHTENb JIeIaeT BHIOOp IMPOBEACHUs Ja0OpAaTOPHBIX pPAabOT M OIBITOB C Y4ETOM
WH/IMBUYAIbHBIX OCOOCHHOCTEH 00yJarOInXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUA
®duznka — Hayka o mpupoae. HayuHnble MeTObI MO3HAHUS OKpYKaroIero Mupa. Pons skcriepuMenTa
¥ TEOPUU B MPOLIECCE MO3HAHUS PUPOABI. DKCIIEPUMEHT B (pU3HKeE.
MonenupoBanue (HpuU3HUECKUX sBIEHUI U npoueccoB. Hayuynbie runoressl. Ouznyueckue 3aKOHbI U
Teopuu. ['paHuIIbl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpHUHIMIT COOTBETCTBUSI.

Pons u mecTo ¢uzuku B GOpMHUPOBAHUM COBPEMEHHOW HAyYHON KapTHHBI MHPA, B MPAKTHYCCKOU
JEeITEeIbHOCTH JII0AEH.

Jlemoncmpayuu
AnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pasnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe jBukeHHE. OTHOCHTENBHOCTh MEXaHMUYeCKOro aBikeHusa. Cucrema orcuéra.
Tpaexropus.

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepuaibHON
TOYKH, UX MPOEKIIUH Ha OCU CUCTEMBI KOoOpAUHAT. CI0XKEHNE IEPEMEIICHUI U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBMKEeHUE. [ paduKku 3aBHCUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHUS, IyTU U NEPEMELICHUSI MaTepUaIbHON TOYKHA OT BPEMEHHU.

CBobOogHOe mazieHne. Y CKopeHrne CBOOOTHOTO TaICHUS.

KpuBonunelinoe nBukxeHue. [[BUkeHHEe MaTepUaTbHOM TOYKHU IO OKPYKHOCTH C IOCTOSTHHOM IO
MOJAYJI0 CKOPOCTBbIO. YTJOBasi CKOpPOCTh, JIMHEWHas CKopocTh. Ilepumonm u wyacTtora oOparieHusl.
LleHTpOoCTpEMUTENBHOE YCKOPEHHUE.

TexHu4eckue yCTporucTBa U NPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, IBUKEHHUE CHAPSII0B, LICIIHbIC
U peMEHHBIE NTepeauH.

Jlemoncmpayuu

Monens cucTeMbl 0TCUETA, MIUTFOCTPALUs] KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[Ipeobpa3oBanue ABMKEHUM C UCTIOJIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habuntoienue nBuxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

W3mepenue yckopeHust CBOOOIHOTO MaACHUs.

Hamnpasnenue ckopocTH Npu JBUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yueHnne HepaBHOMEPHOTO IBHKEHUS C LEJIBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXY MTyTSAMH, IPOUJEHHBIMU TEJIOM 3a IOCJIE0BATEIbHbIE PAaBHBIE
IIPOMEKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBUKEHHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3ydyeHne nBuKEeHMs IIapUKa B BI3KON XKHUJIKOCTH.

N3yuenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnnn otHOCcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. MHEpumanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cynepnosunuu cui. Bropoii 3akoH HeroToHa miig mMaTepuanbHOU
Touku. Tpernii 3akoH Hpr0TOHA 111 MaTepUaIbHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunbl TpeHus (okosl, CKosIbkeHus, kaueHus). Cuna tpenus. Cyxoe Tpenue. Cuia TpeHus
CKOJIb>KeHUSI U cuiia TpeHus nokos. Koadduurent tpenus. Cuna cCOnpoTUBIEHUS PU JBUKEHUU Tela B
KHUJIKOCTHU WIH rase.

[TocTynaTenbHOE U BpallaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TeJa.



MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [lieuo cuibl. Y ciioBHus paBHOBECUS TBEPIOIO TeEIA.

TexHHMUeckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: MOAIINITHUKY, ABUKEHUE UCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIEHCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3zmepenue cu.

CnoxxeHue CHil.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT JeopMaIiu.

Hesecomocts. Bec Tena rpu yCKOPEHHOM MOABEME U NTAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUS.

VYcnoBus paBHOBecHs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3ydenne neuxeHust Opycka 1Mo HAKIOHHOW MIIOCKOCTH.

HccnenoBanune 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHHKAIOIIMX B MPY)XKHHE U PE3UHOBOM oOpaslie, OT
ux aeopmanuu.

HccnenoBanue ycnoBuii paBHOBECHS TBEPIOrO TeJA, UMEIOIIETO OCh BPALCHHUS.

Tema 3. 3akonvl coxpanenus 6 MexaHuke

Nmnynee MarepuanibHONM TOYKHM (Tena), CUCTEMbl MaTepHAIbHBIX TO4YeK. MMIynbc CHIIBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPaHEHUS UMITyJibca. PeakTHBHOE ABUKEHUE.

Pabora criibl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuaabHOM Touk. Teopema 00 U3MEHEHUN KUHETUYECKOM SHEPTUH.

[TorenumansHas oHeprus. IloTeHnmanbHas dSHEpPrus ymnpyro AeGOPMUPOBAHHON MPYKHUHBL.
[ToTennumanpHas SHEPTUs TeJa BOJIM3U MOBEPXHOCTH 3EMIIH.

[ToTeHuuanpHble U HEMOTEHUUANbHBIE CHIIBL. CBsA3b pabOTHl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM
MEXaHWYECKON PHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKON IHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, MPYKUHHBIA MUCTOJET,
JNBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxTnBHOE NBMKEHUE.

[Tepexon moTeHNIMATBHON YHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C M3MEHEHHEM MEXaHWYECKOW HSHEpPruM Teja Ha TPHUMEpE
pacTsKEHUs. PE3UHOBOIO JKI'YTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocrogbl MOIEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUS] MOJIEKYISIPHO-KMHETUYECKOM TEOpUH M HX OINBITHOE 0OOCHOBAaHHUE.
Bpoynosckoe asmxkenue. Auddys3us. Xapaktep IBUKEHUS U B3aUMOJICHCTBUS YacTUIl BenlecTBa. Mozenu
CTPOEHUS Ta30B, KHUAKOCTEH U TBEPABIX Tell U OOBSICHEHHWE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJIENIEH.
Macca u pazmepsl Mmosekyi. KomnuectBo Beniectsa. [locrosanas ABoranpo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU TEOPUHU HICATBHOIO
ra3a. AOCOJIOTHas TeMIlepaTypa Kak Mepa CpeHel KHHEeTHYEeCKON YHepIUu TEIUIOBOTO JIBUKEHHUS YaCTHUIL
raza. Illkana temmneparyp KenbBuna. ['azoBble 3akonbl. YpaBHeHue MenneneeBa—Kianeiipona. 3akoH
HansToHa. M3ompormeccsl B HAEANbHOM Tra3e C IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMA, U30X0pa, n300apa.



TexHuueckue ycTpoicTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEHIECTBA, (hoTorpaguu MOJEKYd OPraHUYECKHX
COETUHEHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBU>KEHHUS.

Mogens onbita LlTepHa.

OnpIThI, JOKa3bIBAIOLIME CYLIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHS.

Monens, WUTIOCTpUpYIOLIas NPUPOLY JaBJIECHUS ra3a Ha CTEHKH cocyaa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€ATIBbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3Jyxa B KJIACCHOM KOMHAaTe€ Ha OCHOBE H3MEpPEeHUH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEXK]y ITapaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuyeckas cucrema. BHyTpeHHss sHeprus TepMOJUHAMUYECKON CUCTEMBbI U CIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTel 1 pabota. BHyTpeHHSs SHEprusi 0IHOATOMHOTO HJI€albHOro ra3a. Buisl
TEIUIONEpEeiay: TEIUIONPOBOAHOCTb, KOHBEKLHs, W3JIY4YeHHE. YJIENbHas TEIUIOEMKOCTh BELIECTBA.
KonnuecTBo TEII0ThI pH TejIonepeaaye.

ITonsarue o0 aguabatHoM nporecce. IlepBelii 3akoH TepMoarHaMuKku. [IpuMeHeHne nepBoro 3akoHa
TEPMOJMHAMHUKH K H3omporeccam. ['papudeckas mHTEprpeTanus padoThI rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTh npoieccoB B IpUPOJE.

TemnoBele MamnHbl. IIpuHIMNBL JEHCTBUS TeIUIOBBIX MamMH. llpeoOpa3zoBaHus sHepruu B
TeIIoBbIX MamuHax. Koadduuuent mnosnesnoro neiictBus teruioBod MamuHbl. ukn KapHo u ero
KOX(QPHUIUEHT MOJIE3HOTO ACUCTBUS. DKOJOTHUECKUE MMPOOIIEMBI TETNIOIHEPT € TUKH.

TexHnuyeckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHME: JBHUIaTellb BHYTPEHHEIO CropaHus,
OBITOBO XOJOAMIBHHUK, KOHIUITUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH SHEPIUU Tella MPU COBEPIICHHH PabOTHI: BBUIET MPOOKH M3 OYTBUIKH IMOJ
JIeWCTBUEM  CXKaToro BO3/AyXa, HarpeBaHue »dSQupa B JATyHHOM TpyOke MyTéM  TpeHHUs
(BUICOIEMOHCTpAITHS ).

V3MeHeHMne BHYTpEHHEH sHEprun (TeMIiepaTyphl) Teja Ipu Terionepeaaye.

OneIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OIBIT C BO3AYLUIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTeNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTaTEsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammnbvie cocmoanun eeuecmea. Pazoevie nepexoovl

[TapooOpazoBanne M KoHAeHcanus. McmapeHue M KuneHue. AOCONIOTHAsS W OTHOCHUTENbHAs
BJIQKHOCTh BO3ayxa. HacelmeHnHblii mnap. VYaenpHas Temiiora napooOpa3oBaHMs. 3aBHUCHUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Tépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHM30TPOIUs CBOUCTB KpUCTaLIOB. JKuakue
kpuctaynsl. CoBpeMeHHbIE MaTepuaibl. [InaBieHue u Kpuctannusauus. Y IeiabHas TEIJIOTa IIaBJICHUS.
CyOmmmartusi.

YpaBHeHHE TEIIOBOro OanaHca.

TexHuyeckue ycTpoilcTBa M MPAaKTUYECKOE MPUMEHEHHE: TMTPOMETP U ICUXPOMETP, KaJTOpUMETP,
TEXHOJIOTUH MOITY4YEHHs] COBPEMEHHBIX MaTEPUAIIOB, B TOM UHCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HAaCBIIIEHHBIX [1APOB.

Kunenue npy noHM>KEHHOM JIaBJICHHUH.

CrniocoObl U3MepeHUs BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTANTMYECKOTO BELIECTBA.



JleMOHCTpanust KpUCTaJLIOB.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne OTHOCUTENBHOU BIIAXKHOCTH BO3yXa.

Paznen 4. DaekrpoauHaMunka

Tema 1. Inexmpocmamuka

DnekTpuzanusi Ten. OJeKTpuueckuil 3apsa. JIBa Buaa siekTpuueckux 3apsgoB. lIpoBogHukw,
JTUAJIEKTPUKHU U MTOJIYIIPOBOJIHUKH. 3aKOH COXPAaHEHHUS SJIEKTPUYECKOIO 3apsiia.

B3aumopeiictBue 3apsaoB. 3akon Kynona. Todeunslid 35ieKTpUUECKU 3apsil. DIECKTPUUECKOE TOJIE.
HamnpsixkénHocTe anexkTpuyeckoro mnojs. [IpuHOMnD cyneprno3unuu 3ieKTpUYecKux mnonei. Jlnaum
HaIPSKEHHOCTH 3JIEKTPUYECKOIO MOJIS.

PaGora cun snextpocrarnueckoro mnois. Ilorennuman. Pasnocts mnortennumanos. IlpoBomHuku u
JUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM I10J1€. JIuanexkTpuyeckas NpOHUIAEMOCTb.

OnekrpoéMkocTh. KonaeHncaTop. D1eKTpOEMKOCTh INIOCKOIO KOHJAEHCATOpa. DHEPTHUsl 3apsKEHHOTO
KOHJIEHCATOopA.

TexHuueckue yCTpOWCTBA W IMPAKTUUYECKOE IPUMEHEHHUE:  DJIEKTPOCKOI,  3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPOIpPHUOOPOB, KOHAEHCATOp, KONUPOBAJIbHBIN ammnapar,
CTPYHHBII IPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO U MPUHIUIT ACHCTBUS 3IEKTPOMETPA.

B3anmopeiicTBre Ha3EKTPU30OBAHHBIX TEIL.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DNeKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTB AJNEKTPOEMKOCTH TUIOCKOTO KOHAEHCATOpa OT IUIONIAJM IUIACTUH, PACCTOSIHUS MEXIY
HHUMU U JUBJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannuwiii 3n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKHUI TOK. Y CIOBHS CYIIECTBOBaHUS 3JIEKTpUUYecKoro Toka. Mcrounuku toka. Cuna Toka.
[TocTossHHBIN TOK.

Hanpsixenue. 3akon Oma ai1g y4acTka Henu.

DNeKTpUUYEeCKOe CONPOTUBJIEHHE. YAEIbHOE CONpOTHBIEHHE BemiecTBa. llocnenoBarenbHoe,
MapajuiebHOE, CMEIIAHHOE COEINHEHUE ITPOBOJHUKOB.

Pabota snektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTb 3IEKTPUUECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE CONMPOTHUBIIEHUE MCTOYHMKA TOKA. 3aKkOH OMa NSl OJTHOU
(3aMKHYTOM) 51ekTpuueckoii nemu. KopoTkoe 3aMbIkanue.

DNEeKTpOHHAsT NPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCHUMOCTb CONPOTUBIIECHUS METAJUIOB OT
teMmeparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpruyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs M NMPUMECHAsl MPOBOAMMOCTh MOIYNpoBOAHUKOB. CBolicTBa pP—N-
nepexoza. [loxynpoBogHIKOBBIE TPHOOPHI.

DIEeKTpUYECKUI TOK B PAaCTBOPAX M PacCIUIaBaxX AIEKTPOJIUTOB. DIIEKTPOIUTHYECKAS JTHCCOLAALIMS.
DneKTponus.

DneKTprYecKnil TOK B ra3ax. CaMoCTOSATENbHBIN U HECAMOCTOSATENbHBIN pa3pan. Monnus. [lna3ma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: aMIEPMETP, BOJIBTMETP, pEOCTar,
UCTOYHUKU TOKA, DJIEKTpOHArpeBareibHble NPHUOOPBI, 3JIEKTPOOCBETHTEIbHBIE MPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAaKyyMHBIA JIMOJA, TEPMHUCTOPHl U (POTOPE3UCTOPHI, MOIYIMPOBOIHUKOBBIN IHO/,
rajbBaHUKA.



Jlemoncmpayuu

W3mepenue cuibl TOKa M HAIIPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IWIMHIPHUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMIAJHA MOTIEPEYHOTO
CEUEHUs U MaTepuana.

CMenianHOe COeTMHEHHE MPOBOTHUKOB.

[Ipsimoe u3MepeHue MEeKTPOoABIKYIIeH cuiibl. KopoTkoe 3aMbIkaHuE ralbBaHUUECKOIrO 3JIEMEHTa U
OIICHKAa BHYTPEHHETO COTIPOTHBIICHUS.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoii pa3psii u IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHOIA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHne CMEIIaHHOTO COSMHEHIS PE3UCTOPOB.

N3mepenue 3neKTpoaABMKYIIECH CHIIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

HaGmronenue anekrposnusa.

MexnpeamMeTHbie CBSI3H

Nzyuenue kypca ¢puszuku 6a3oBoro ypoBHs B 10 Ki1acce OCyImecTBISACTCS C YYETOM COAEPKATEIbHBIX
MEXIMPEIMETHBIX CBSI3€l C KypcaMH MaTeMaTUKU, OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemusie nowsamusi, CBS3aHHBIE C W3YYEHHEM METOJIOB HAYYHOTO ITIO3HAHUS: SIBJICHUE,
Hay4yHbI (akT, rumore3a, (QunMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaONIOJIEHUE, OJKCIEPUMEHT,
MOJICTTUPOBaHUE, MOJICITb, U3MEPCHHE.

Mamemamuxa: pelnieHHE CUCTEMbl YpaBHEHM, JHMHeWHas (yHKIMs, napabona, rumepdomna, UX
rpadUKu U CBOMCTBa, TPUTOHOMETpHUYSCKHUE (DYHKIIUU: CHHYC, KOCHHYC, TAHT€HC, KOTAHTC€HC, OCHOBHOE
TPUTOHOMETPHYECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJMHAT, CII0KEHHE BEKTOPOB.

buonocusi: MexaHW4ecKoe NBIDKEHUE B JKUBOU Tpupoje, AUPQPy3us, 0CMOC, TEIUIOOOMEH KHBBIX
OpraHu3MoOB (BU/bI TEIUIONEPEIAUH, TETUIOBOE PABHOBECHE), DNIEKTPHUUECKIE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS
Macca, TEIUIOBbIE CBOMCTBa TBEPABIX Tell, JKUIAKOCTEW M Ta30B, AJIEKTPUYECKHUE CBOMCTBA METAJIOB,
ANEKTPOIUTHICCKAS TUCCOIMAIINS, TAIbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: peoOpa3oBaHKE IBUKCHHUIA C MCIIOJB30BAHHEM MEXaHHU3MOB, YUET TPEHUS B TEXHUKE,
MOAIIUITHUKY, UCTIOJIb30BAaHUE 3aKOHA COXpaHEHHs MUMIIyJhca B TEXHHKE (pakera, BOJAOMET U Ipyrue),
JIBUTATEIh BHYTPEHHETO CrOPaHMUsI, TapoBasi TYpOMHA, OBITOBOM XOJIOAMILHUK, KOHIUIIHOHEDP, TEXHOJIOTHU
MOJIyYEeHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIE HAHOMATEpUAIOB, M HAHOTEXHOIIOTHUU,
NEKTPOCTATHYECKAs  3allUTa, 3a3eMJICHUE  DJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA  MPHUHTED,
ANEKTpOHArpeBaTeNbHbIe MPUOOPHI, YEKTPOOCBETUTENbHBIE TPHUOOPHI, TaTbBAHHKA.

11 KJIACC

Pasnen 4. DaekrpoamHaMunka

Tema 3. Maznummnoe none. I1eKmMpoMazZHUMHAA UHOYKYUA

IlocTosiHHBIE MarHuTBHL. B3auMmoneiCTBHME NOCTOSHHBIX MarHuTtoB. MarHutHoe mone. Bekrtop
MarHuTHOM WHAYKIMU. lIpyuHIMD Cyneprno3unuy MarHUTHBIX NOJIEW. JIMHUM MarHUTHOM WHIYKIMH.
KapTtuna nuHuit MarHUTHOM MHAYKIIMH TOJISI TOCTOSSHHBIX MAarHUTOB.

MaruuTtHoe nose npoBoAHMKA ¢ TokoM. KapTuHa NMHUN MHAYKUMHM MarHUTHOTO TOJS JIMHHOTO
IPSIMOTO IPOBOJHMKA M 3aMKHYTOI'O KOJBIIEBOIO IPOBOJHHMKA, KaTyIIKH ¢ TOokoM. OnbIT Opcrena.
B3anmoneiicTBre MPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenna, e€ Monaynb U HampaBieHHe. [[BukeHHe 3apsyKeHHOM YacTHIbl B OJHOPOIHOM
MarHuTHOM nose. Pabora cuisl Jlopenna.



SIBneHME 31EKTPOMAarHUTHON MHAYKIUH. II0TOK BEKTOpa MArHUTHOW MHIYKIMH. DJIEKTPOIBUKYIAS
CUJIa MHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIMK Dapazes.

BuxpeBoe anexTpuueckoe moje. INEKTPOABMKYIIAs CUJIa UHAYKIMHU B IPOBOAHMKE, JBHKYILEMCS
IIOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBI€HNE CAMOMHIYKLIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHYKIUU.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DIEeKTpOMarHuTHOE IoJIe.

TexHudeckue ycTpoMCTBA U NMPAKTUYECKOE IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI, JJIEKTPOMAarHUTHI,
3JIEKTPOJIBUIaTENb, YCKOPUTEIH JIEMEHTAPHBIX YAaCTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IY4YKa MarHUTHBIM I10JIEM.

JIMHUY MHOYKIMY MarHUTHOTO TIOJIA.

B3anmMozeincTere 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBneHue NEeKTPOMArHUTHON UHAYKIIUH.

IIpaBuio JleHna.

3aBUCUMOCTb JIEKTPOJABUKYILEH CUIIbI HMHAYKIIMU OT CKOPOCTH U3MEHEHHUsI MArHUTHOT'O ITOTOKA.

SIBiIeHNE CAMOMHTYKIIN Y.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne MarHuTHOTO 1OJI KaTYIIKHU C TOKOM.

WccnepoBanue 1eicTBUS TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIeHUs 2I€KTPOMAarHUTHON MHIYKIUU.

Pazgen S. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUSA

KonebarenbHast cucrema. CBoOoaHbIE MexaHMUecKHe KojiebaHus. ['apMoHuueckue KojeOaHus.
Ilepuon, yacrora, ammuutyaa U (asza xonedbanuit. IIpyxuHHBINH MasTHUK. MaTeMaTHUeCKUl MasTHHK.
VYpaBHeHHe rapMOHHUECKUX Kosebanuil. [IpeBpaliieHne sHepruu npu rapMOHMYECKUX KOJIeOaHUsX.

Koneb6arenbHblil KoHTYp. CBOOOHBIE JIEKTPOMArHUTHBIE KOJIeOaH!s B UIE€aJIbHOM KojeOaTeIbHOM
KOHTYype. AHAJIOTUS MEXJy MEXaHWUYECKUMHU U 3JIEKTPOMarHUTHbBIMU KojeOaHusMu. ®@opmyna TomcoHa.
3aKOH COXpaHEeHHUs YPHEPTUH B UJICAIbHOM KOJIe0aTeIbHOM KOHTYPE.

[IpencraBnenue o 3aTyxaromux KosuebaHUsIX. BeIHyX/IeHHbIE MexaHnuecKkue KoneOaHus. PezonaHnc.
BbIHYX1€HHBIE 3]IEKTPOMarHUTHbIE KOJIEOaHus.

Ilepemennbiii  Tok. CuHHYCOMAANbHBIM MEpeMEHHBIH TOK. MOIIHOCTh TEPEMEHHOI0 TOKa.
AMIIIUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIbI TOKA U HAIPSYKEHUS.

Tpancpopmarop. IlpousBoacTtBo, nmepenaya U MNOTpeOJEHHE  DJIEKTPUUYECKOW  DHEPIUU.
OKOJIOTHYECKHE PUCKHU IIPU IIPOU3BOACTBE AIEKTpo3HEpTruu. KynbTypa NCnoab30BaHus 3JIEKTPOIHEPTUH B
TIOBCETHEBHOM KU3HH.

TexHnuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKHM 3BOHOK, TE€HEPATOP
MIEPEMEHHOT0 TOKa, JIMHUU AJIEKTporepeaay.

Jlemoncmpayuu

UccnenoBanue napameTpoB KojiedaTeNbHOM crucTeMbl (PYKUHHBIN WM MaTEMaTUYECKUN MasTHUK).

Habmronenue 3aTyxaronmx Koaedanuii.

HccnenoBanue cBONCTB BIHYK/IEHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcumsutorpaMMel (3aBUCUMOCTH CHJIBI TOKa M HANpsDKEHUS OT BPEMEHM) JJISl 3JIEKTPOMArHUTHBIX
KOJIEOaHUH.



Pe3onanc mnpu mocienoBaTeIbHOM —COEOUHEHUM PE3UCTOpa, KATyIIKM WHAYKTUBHOCTH U
KOHJIEHCATopA.

Mogenb TMHUY 3JIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBHCUMOCTH TIEpUOJIa MaJbIX KoJeOaHUil rpy3a Ha HUTH OT JJIUHBI HUTH U MacChl
rpy3a.

HccnenoBanue nepeMEHHOrO0 TOKa B LENM M3 IOCJIEI0OBATEIbHO COEAMHEHHBIX KOHJIEHCATOPA,
KaTyLUIKHU U Pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHnyeckue BOJIHBI, yCiIoBHs pacnpoctpaneHus. Ilepuon. CkopocTe pacnpocTpaHeHus U JJIMHA
BoJIHBL [lonepeunsie u mpoobHbIe BOJIHBL. MHTephepeHus u qudpakiius MEXaHUYeCKUX BOJIH.

3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3IyYEHUs AIEKTPOMArHUTHBIX BOJH. B3aumHas opreHTanus
BekTopoB E, B, V B anekrpomarHuTHOW BosiHe. CBOWCTBa 3JEKTPOMArHUTHBIX BOJIH: OTpaKEHUE,
npejoMIIeHue, monsipuzanus, tuppakuus, narepdepennns. CKOpoCcTh AIEKTPOMArHUTHBIX BOJH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHNe AIeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paIuOCBA3U U TEJIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue ycTpolicTBa U IMPAKTUYECKOE IPUMEHEHHME: MY3bIKAJIbHbIE HHCTPYMEHTHI,
yJIBTPa3BYKOBasl JUAarHOCTHKAa B TEXHUKE M MEAMIMHE, pajap, paauonNpUEMHHK, TEIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U PaCIpPOCTPAHCHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmnromnieecs Te10 Kak HICTOYHUK 3BYKa.

Habnronenne oTpaxeHus U MPeTOMICHUS MEXaHUIECKUX BOJIH.

Ha6monenue nntepdepeHny u AUPpakiud MEXaHU4ECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmtoienue cBsi3u rpOMKOCTH 3BYKa U BHICOTHI TOHA C aMIUIUTYAON U 4aCTOTON KOJIeOaHMiA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE, NPEJIOMIIEHUE, MOJspU3alus,
audpakius, nHTephepeHIus.

Tema 3. Onmuxa

I'eomerprueckas ontuka. lIpsmonuHeliHoe pacnpocTpaHeHHME CBETa B OJHOPOAHOM cpezne. Jlyu
cBeTa. TOUeUYHbIN UCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHui B MJIOCKOM 3epKalie.

[Ipenomnenue cBeTa. 3aKOHBI TPETOMIICHHS CBeTa. AOCONIOTHBIN TOKa3aTellb MPEIOMIICHHUS.
ITonHOE BHYTpeHHEEe oTpakeHue. [IpenenbHbIil yroi NoIHOro BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oenoro cBera. LIBer.

CoOuparomue 1 paccenBaromue JuH3bl. ToHKas JuH3a. POKYCHOE PACCTOSHUE U ONTHYECKas CHJia
TOHKOM JnH3bI. [locTpoeHne n3o0pakeHuil B cOOMpAIOIUX U pacceuBaIOUIUX JMH3ax. Dopmyrna TOHKON
JIMH3bI. Y BEJIMYEHUE, 1aBaeMO€ JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBast ontuka. MuTepdepenuus cera. KorepeHTHble HMCTOYHUKH. YCIIOBUS HaOIIOJEHUS
MakCUMyMOB ¥ MHHUMYMOB B HWHTep(EpPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOT'€PEHTHBIX
HCTOYHUKOB.

Hudpakus csera. dudpakironHas pemeéTka. YcioBue HAaOMIOACHUS TNIaBHBIX MAaKCUMYMOB MpHU
M1a/IECHUY MOHOXPOMAaTHYECKOT0 CBeTa Ha AU(PAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOe PUMEHEHHUE: OUYKH, JIymna, (oToarnmapar, MpOeKIIMOHHbIH
anmnapat, MUKpPOCKOII, TEJIECKOII, BOJIOKOHHAs ONTHKA, TU(PpaKkIMOHHAs penI€TKa, MOJISPOUI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHHne, OTpakeHUE U IpejoMiieHre ceeta. OnTudeckue mprudopsl.



ITonHoe BHyTpeHHEe oTpaxeHue. Monens CBeToBOA.
HccnenoBanue CBOMCTB M300paykKeHHM B JIMH3aX.
Mopenu MUKpOCKOTa, TEJIECKOIA.

Hab6mronenue natepdepeHimu ceera.

HaGmonenue nudpaknuu cBera.

Habmonenue aucnepcun cBera.

[Tonyyenue crnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonydenue cekTpa ¢ HOMOIIbIO TU(PPAKIUOHHON PEUIETKY.
Habmotenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenne nokazaresns MpeoMIICHUs CTEKJIA.
HccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.
HaGmonenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI cieMAIbHOM TEOPUH OTHOCHTEJILHOCTH
I'panunel  OPUMEHUMOCTH — KJIAaCCMYECKOW  MexaHukd. [locTynmaTel — crenuanbHONM — Teopuu
OTHOCUTEILHOCTH: MHBAPUAHTHOCTHh MOJIYJII CKOPOCTH CBETa B BaKyyMe, NMPUHIUI OTHOCHUTEIHHOCTH
OHHIITEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U COKpAIIEHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN YaCTULIBI.
CBs13b MaccChl C HEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. JHEPTHSI TTOKOSI.

Paspen 7. KBanToBas pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

®oronsl. opmyna [1nanka cBsA3u d3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC POTOHA.

OtkpeiTue u wuccrnengoanue Qoroddpdexra. OmbiTe A. I'. CroneroBa. 3akonbsl ¢otorddekra.
VYpaBuenue DiinmreiiHa i poroaddexra. «Kpacuas rpanuna» Gortorddexra.

JlaBnenue ceera. Onwithl [1. H. JIeOenena.

XHWMHYECKOE ICHCTBHE CBETA.

TexHuyeckue ycTpoiicTBa M MpPAaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (GOTOAATUUK, CONHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C IMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporoagdekra.
Ceeronuo.

Conneunas 6arapes.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Omnbitel Pezepdopna mo paccesHuro o -uactuil. [lnanerapnas Monenb
atoMa. [locrynatel bopa. M3nydenue u morsjouieHue (OTOHOB MpHU IEPEXoJe aToMa C OJHOTO YPOBHS
SHEpPruu Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHEW SHEPTUU aTOMa BOJIOPO/aA.

Bonnoseie cBoiicTBa yactul. BonHbl ne bpoiinsa. KoprnyckynsipHO-BOJIHOBOHN Ayanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUEHHE.

TexHuyeckue ycTpoHCTBa M IMPaKTUYECKOE MPUMEHEHHE: CHEKTPaJbHBIM aHaiu3 (CIEeKTPOCKOI),
Ja3ep, KBAaHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

OrnpeneneHne JUIMHBI BOJHBI JIa3epa.

Habntonenue nuHeyaThIX CIEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel

Hal6mronenne nuHeHYaToro CrekTpa.



Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKa3bIBAIOIIUE CI0KHOCTh CTPOEHUs siipa. OTKPBITHE paJuOAKTUBHOCTU. OIIBITHI
Pesepdopna mo ompeneneHuio coctaBa paauoakTHBHOro u3nmydeHus. CpolicTBa anb(a-, Oera-, ramma-
u3JlydeHus. BnusHue paiioakTUBHOCTH HA )KMBBIE OPTAHU3MBI.

OtkpeiTHE TIpoTOHA W HeWTpoHa. Hyknonnas moxens sapa IeiizenOepra—lBanenko. 3apsa sapa.
MaccoBoe uncio sapa. M3oromnsl.

Anbda-pacnan. OIEKTpOHHBIH M TO3UTPOHHBIN Oera-pacmaa. [amma-usnydenue. 3aKkoH
pPagMoOaKTUBHOIO pacnaja.

DHeprust CBA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

SnepHsble peakuuu. [leneHue U CUHTE3 A1ep.

Snepubiii peakrop. Tepmosinepublii cuHTe3. IIpoOGneMbl M NEpCHEeKTUBBI SACPHON SHEPTETHUKH.
OKOJIOTHYECKHE aCIEKTHI SIePHON YHEPIETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTAPHBIX YacTHUL.

@dynnameHTaIbHBIE B3auMoAeHcTBUS. EqMHCTBO (hru3nyeckoil KapTHHBI MHpa.

TexHnuyeckue ycTpoHCTBAa M IPAKTHMYECKOE IPUMEHEHHUE: JNO3UMETp, Kamepa BuibcoHa, snepHbIN
peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DjieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oranel pa3BUTUA acTpoHOMHUU. IIpHuKIIagHOE 1 MUPOBO33pEHUYECKOE 3HAYCHUE ACTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, spkue 3BE3/1bl, IJIAHETHI, UX BUJUMOE ABHKECHHUE.

Conneunas cucrema.

Connue. ConHeuHass akTuBHOCTh. Mcrtounuk sHeprum CosHua u 3BE31. 3BE3/ABI, UX OCHOBHBIE
XapakTepUCTUKU. JlMarpaMMa  «CHEKTpajdbHBIM  KJIacC —  CBETUMOCTbY».  3BE3Ibl  IJIABHOM
[IOCJIEI0BATEIBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] IJIABHOM IOCIIEI0BATEIbHOCTH.
BaytpeHHee cTtpoeHne 3BE31. COBpEMEHHBIE NPEACTABIEHUS O IMPOUCXOXKACHUN U 3Bomouuu ConHIoa u
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunsiii Ilyte — nHama [amaktuka. Ilomoxenne u nBukenue ConHua B ['amaktuke. Turbl
raJlakTuk. Paguoranaktuky n kBa3zapel. YEpHBIE ABIPHI B A/Ipax rajlakTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa0O6isa. PazOeranue ramaktuk. Teopus bombiioro
B3pbIBA. PEIMKTOBOE M3IIydYeHHE.

MacutabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTpOHOMUM.

Vuenuueckue nabnrooenus

HabumtonieHuss HEBOOPYKEHHBIM TIJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKEHUNA IS
OTIpeJIeJIeHUs] TIOJI0KEHUSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus CeBepHOro
MOJTYLIApHsL U SIPKUE 3BE3IBL.

Ha6monenus B Teneckon JlyHsl, maner, Mneunoro [ytu.

Oo6o0maruiee NOBTOPEHME

Ponb pu3MKM M acCTPOHOMHHM B SKOHOMHYECKOH, TEXHOJOIMYECKOW, COLMATBHOM M ITHUYECKOU
cdepax IesTeNbHOCTH YeJIOBeKa, poJib U MECTO (PM3UKH U aCTPOHOMHUH B COBPEMEHHOM HayyHOU KapTHHE
MHpa, poJib (PU3NYECKON Teopuu B (OPMHUPOBAHUU NPEACTABICHUN O (prU3nUecKol KapTHHE MHpA, MECTO
¢bu3nyecKkoil KapTHHBI MUpa B OOLIEM pSAAYy COBPEMEHHBIX E€CTECTBEHHO-HAY4YHBIX IpEACTaBICHUN O
IIPUPOJE.

MexnpeameTHble CBSI3H

N3zyuenne kypca ¢puznku 6a30Boro ypoBHs B 11 kiacce ocymecTBIIseTCs ¢ yUETOM COAEPIKATENbHBIX
MEXMPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTHH, XUMHH, Feorpaduu U TEXHOIOTHH.



Meosicnpeomemnvle nonwsmusi, CBA3aHHBIE C HW3yYE€HHEM METOJOB HAy4YHOIO IIO3HAHUS: SIBICHHUE,
Hay4HbIil (akr, rumore3a, ¢u3nyeckas BEIMYMHA, 3aKOH, TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT,
MOJEIUPOBAaHUE, MOJECIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLHHU: CHHYC, KOCHHYC,
TaHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX IPOEKIMM HA OCHU
KOOp/IMHAT, CJOXEHHUE BEKTOPOB, IIPOM3BOJAHBIE 3JIEMEHTAPHBIX (DYHKIMM, MNpU3HAKK 1[0A00Us
TPEYyroJIbHUKOB, ONPEEICHUE IUIOIAAN IIIOCKUX GUryp u o0béma Tel.

Buonozus: »nexTpuyeckue SBIEHUS B JKUBOM INpupoje, KoseOaTelabHbIC IBMIKEHUS B JKUBOU
IIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOE, NEUCTBUE paJualliy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPIABIX Te€J, MEXaHU3MBbI
00pa3oBaHMs KPUCTAIUIMIECKOHN PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpachus: MarHuTHble TOJKOCAa 3€MIIM, 3aJ€KH MAarHUTHBIX pyJl, (GOTOCBEMKA 3E€MHOU
IIOBEPXHOCTH, IPEJACKA3aHNE 3EMIICTPSACEHUN.

Texnonocusi: JIMHUW  DIIEKTPOINIEpEAAd, TEHEpaTop IEPEMEHHOIO TOKa, 3JIEKTPOJBUIATEllb,
MHAYKIIMOHHAS TeYb, pajap, paAuoONpuéMHIK, TeIEBU30p, aHTeHHa, TenedoHn, CBY-neub, MpoeKInOHHbIH
anmnapar, BOJJOKOHHasl ONTHKA, COJTHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

OcBoenne yuebHOro mpenmera «Dusmka» Ha YpPOBHE cCpeaHero obmiero oOpasoBanus (06a30BbBIT
YPOBEHB) JOJDKHO 0OECHEUNTh JOCTHKEHHE CICIYIONMX JTHYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «Du3nkay J0JIKHBI OTpaxaTb TOTOBHOCTh
U CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJACTBOBATHCSA C(HOPMUPOBAHHON BHYTPEHHEW MO3UIUEH JMYHOCTH,
CHUCTEMOH LEHHOCTHBIX OpUEHTALUH, TO3UTHBHBIX BHYTPEHHHX YOEXICHMH, COOTBETCTBYIOIUX
TPAIUIIMOHHBIM IICHHOCTSM POCCHICKOTO OOIIEeCTBA, pACIIMPEHHUE KU3HEHHOTO OIbITa W  OIbITa
JESTeIbHOCTH B MPOLIECCE peau3allid OCHOBHBIX HalpaBIEHUH BOCHMTATENLHOW AEATENBHOCTH, B TOM
YHCIIe B YaCTH:

1) rpa:knaHcKoOro BOCIUTAHUS:

c(OPMHPOBAHHOCTh TPAKIAHCKON TO3UIUM OOYYaIOMIETrocss KaK aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00I1EeCcTBa;

MPUHATHE TPATUIIMOHHBIX O0IIEYETOBEYECKUX TYMAHUCTHYECKUX U IEMOKPATHUECKUX [IEHHOCTEIH;

TOTOBHOCTb BECTH COBMECTHYIO JIESTEIbHOCTh B MHTEpEcaxX I'pakJaHCKOro oOIIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHHH B 00pa30BaTeIbHON OpraHU3aIiH;

YMEHHE B3aUMOJECHCTBOBaTh C COLMAIbHBIMH MHCTUTYTAMHU B COOTBETCTBHM C UX (YHKLUHAMHU U
Ha3HAYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOM U BOJIOHTEPCKOH J1eATEIbHOCTH;

2) IaTPHOTHYECKOTO BOCIIUTAHUSI:

c(OPMHUPOBAHHOCTb POCCUHCKOM Ipa)1aHCKON UAEHTUUYHOCTH, IaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAAPCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSIM POCCHHCKUX YUEHBIX B
o0nactu (PU3UKU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIEHMBATH CHUTYAIlMI0 M TNPUHUMATh OCO3HAHHBIC pPEIICHHs, OPUEHTHUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACATEIBHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOUICHWE K MHUpY, BKJIIOYas OCTETUKY HAYYHOTO TBOPUYECTBA, MPHCYIIETO
¢u3nyeckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpEC K Pa3IuuHbIM cdepaM NpoPecCHOHATbHON AEATENIbHOCTH, B TOM YHCIE CBSA3aHHBIM C
(GU3MKONW M TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymiel mpodeccuu U peann30BbIBaTh
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA MPOTSHKEHUN
BCEM KU3HU;

6) 3K0JIOrMYecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTD IKOJIOTUYECKON KYIbTYphl, OCO3HAHUE INI00ATBHOTO XapaKTepa SKOJIOTHYECKUX
npo0em;

TUTAHUPOBAHUE M OCYIIECTBICHUE JEHCTBUH B OKpYXKAIOLICH cpeae Ha OCHOBE 3HAHMS Ieseit
YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

paciIpeHye omnbITa e TeIbHOCTH SKOJIOTMYECKON HAIpaBIEHHOCTH Ha OCHOBE MMEIOLINXCS 3HAHUN
1o gusuke;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS:



c(hOPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
(bU3UIEeCKO HAYKH;

OCO3HAaHWE IIEHHOCTH HAyYHOW JEATeIhbHOCTH, TOTOBHOCTh B IMPOLIECCE WU3YYCHHS (HU3UKU
OCYIIECTBIISITH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO JACITEIPHOCTh WHANBUYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
ba3oBble JlornuecKkue AeicTBHA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIIpEAEIATh LENN JAESITEIbHOCTH, 3aJaBaTh IapaMeTPbl U KPUTEPUU UX TOCTUIKEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH M IPOTHUBOPEUMS B pacCMaTpUBAEMbIX (PU3MUECKUX SBICHUSAX;

pa3pabarbiBaTh IUIaH PELICHHs MPOOJIEMBI C Y4ETOM aHajdu3a HMEIOIIMXCS MAaTepUaTbHBIX W
HeMaTepHUaJIbHbIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YyJIbTaTOB LIEJISAM, OLIEHUBATH
PHCKH IOCIEACTBUI 1€ TEIbHOCTH;

KOOPJIMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBUSX pPealbHOr0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOIO
B3aUMOJICHCTBHUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX IPOOJIEM.

Ba3oBble ncciegoBarebcKue 1elCTBUS!

BJIa/IETh HAYYHOU TEPMHHOJIOTUEH, KIIFOUEBBIMU MTOHATHAMHU U METO1aMU (PU3UYECKON HAyKH;

BJIaJIeTh HAaBbIKAMHU Y4YEOHO-MCCIIE0BATENIbCKOM M MPOEKTHOM eATeNIbHOCTH B 00JacTu (PU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY IIOMCKY METOAOB pPEUIeHHs 3agad (U3NIECKOTO
CoJIep>KaHusl, IPUMEHEHUIO Pa3IMUHbIX METOI0B [TO3HAHUS;

BJIQJE€Th BHUJIAMHU JEATEIBHOCTH [0 TOJYYEHUIO HOBOI'O 3HAHMS, €ro HHTEpIpeTalu,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX CUTYAIUSIX, B TOM YUCIIE IIPU CO3JIaHUM Y4eOHBIX
MIPOEKTOB B 00JIACTH (PHU3HKH;

BBISIBJIATh MPUYMHHO-CJIEJCTBEHHBIE CBSI3M U aKTyaJlM3UPOBaTh 3a/ady, BBLABUIaTb TUIOTE3y €&
pellIeHns], HaXOJUTb apryMEHThl JJisi JOKa3aTelbCTBA CBOUX YTBEP)KJIEHUM, 3aJaBaTh HapaMeTpbl U
KPUTEPUHN PELLEHUS;

aHAJIM3UPOBATh IOJYyYEHHBIE B XOJ€ PELICHHs 3aJaud pe3yJbTaThl, KPUTUYECKH OLIEHHWBATH WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX;

CTaBUTbh U (POPMYIHPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BaTEIbHON NEATENbHOCTH, B TOM YHUCIIE
U U3YYEHUH (PUBHKH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MIEPEHOCUTD 3HAHUS 1O (PU3UKE B IPAKTHUECKYIO 001aCTh )KU3HEACITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMSI U3 Pa3HBIX MIPEIMETHBIX 001acTel;

BBIIBUTaTh HOBBIE MJIEU, TIPElaraTb OPUTMHAJIBHBIE IOAXOABI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 3aa4uH, I0MYCKAIOIINE albTepPHATUBHBIEC PELLICHUS.

Padora ¢ undopmanmeii:

BJIa/IETh HaBBIKAMM MOJy4YeHUS HMH(OpManuM (U3NYECKOTO COJEp’KaHUS U3 MCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTENBHO OCYIIECTBIATh MOUCK, aHAIIU3, CUCTEMATH3AIMI0 U UHTEPIPETALUIO HH(POpMaLUU
Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHMUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

HCIOJIb30BaTh CpeACTBAa HMH(OPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B peEIIeHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3aLMOHHBIX 3a]1a4 C COOJII0JIeHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKU O€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHusi, MPaBOBBIX U HJTUYECKUX HOPM, HOPM
MH(POPMAIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COJEpKaHUS B pa3iMuHbIX (opmarax c y4€TOM HazHaueHUs
uH(pOpMAaIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpasi ONTUMAIIbHYIO ()OpMY NPECTABICHUS U BU3yaIH3alHH.



KoMMmyHuKaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILLECTBIIATh OOLIEHUE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKN KOH(DIMKTHBIX CUTYAIMi U CMATYATh KOH(IIMKTHI;

Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHIMBHYyaIbHON paboThI;

BbIOMpPAaTh TEMaTHMKy M METOJAbl COBMECTHBIX JAEHCTBUM ¢ ydérom OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T'0 4JICHA KOJUICKTHUBA,;

IIPUHUMATDH LEIX COBMECTHOU JEATECIIBHOCTH, OPraHU30BBIBATE U KOOPAMHHUPOBATH IEHCTBUSA IO €€
JOCTHIKEHHIO: COCTABIIATH TUIAH JICHCTBHIA, PaCIpeeNsiTh POJIM C Y4ETOM MHEHUI Y4aCTHHKOB, 00CYX/1aTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHUBATh KA4eCTBO CBOETO BKJIAJa M KaXJOTO y4YacTHMKAa KOMaHAbI B OOIIMK pe3yibTar o
pa3pabOTaHHBIM KPUTEPUSIM;

IpeaylaraTb  HOBBIE IIPOEKTHI, OLEHHUBAThb HJAEU C IO3ULUHUHA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B pPaA3JIMYHBIX CHUTyalUsX, IPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe yHUBEpPCaJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranu3anusi:

CaMOCTOSITENIFHO OCYIIECTBIIATH MMO3HABATENIBHYIO IEATEIHHOCTh B 001acTH (PU3UKH U aCTPOHOMUH,
BBISIBIISATH TIPOOJIEMBI, CTABUTH U (JOPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTABJISAITh IUJIaH PEIICHUs] PACUETHBIX M KaUECTBEHHBIX 3a]1a4, IJIaH BBIIOJHEHUS
MIPaKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEANIOYTEHUM;

J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;

pacImpsATh paMK{ y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HPYAULHMU B 00JacTu (PU3MKH, MOCTOSIHHO
MOBBIIIATH CBOM 00Pa30BATEIBHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3YJIBTATOB LIEIAM;

BJI/IETh HAaBBIKAMU I103HABATEIbHOW peQIEeKCMH KaK OCO3HAHHUS COBEpPIIAEMBIX AEHCTBHM H
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /ISl OLIEHKH CUTYalllu, BEIOOpa BEPHOTO PELICHUS;

YMETb OLICHUBAaTh PUCKHA U CBOEBPEMEHHO IPUHUMATD PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI JPYTUX IIPU aHAIHU3€E Pe3yNbTaToOB AEATEIbHOCTH;

IIPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAIHU3€E Pe3ybTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OLIMOKH.

B npouecce nocTHKEHNS] TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MPOTpaMMbl MO (GU3MKE AJi1 YPOBHS
cpeaHero ooémero oOpa3oBaHUS y OOYYarOIIMXCSl COBEPIIEHCTBYETCS SMOLMOHAIBHBIA HHTEIUIEKT,
Mperoararouii copMUpOBaHHOCTE:

CaMOCO3HAaHUSl, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHJIETh
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOU dYMOITMOHAIBHON c(ephl, ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIMPOBaHMs, BKJIFOYAIOIIErO0 CAMOKOHTPOJIb, YMEHUE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/IEHNE, CIIOCOOHOCTh aJalTUPOBATHCS K SMOIMOHATIBHBIM H3MEHEHHUSIM U MPOSBISATh THOKOCTb, OBITh
OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTpeMJIEHHE K JOCTI)KEHUIO LIeJIU U YCIEXy, ONTUMU3M,
MHULMATUBHOCTh, YMEHUE JIECTBOBATh UCXO/IS U3 CBOUX BO3MOXKHOCTEMN;



SMMATHH, BKIIOYAIONICH CIIOCOOHOCTh MOHWMATh AMOIMOHAIBHOE COCTOSHUE IPYTUX, YYUTHIBATH
€ro MpH OCYIIECTBIEHUH OOIIEHNUs, CIOCOOHOCTh K COYYBCTBUIO U CONIEPEKNBAHUIO;

COILIMAJILHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTH BBICTPAMBATh OTHONICHUS C IPYTHMH JIFOJIbMH,
3a00TUTHCA, TPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

NPEIMETHBIE PE3YJIBTATHI

K xonmy o6yuenust B 10 kjacce mpeaMeTHbIC pe3yinbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JTEMOHCTPUPOBATh Ha MPHUMEPAX POJb U MECTO (PU3UKH B (POPMUPOBAHWUK COBPEMEHHOW HAYIHOM
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U TEXHOJIOTHM, B IPAKTHUYECKOM AEATEIBHOCTH JIFO IEH;

YYUTBHIBAaTh TPAHUIIBl TPUMEHEHHS W3YYCHHBIX (U3MYECKUX MOJIENICH: MaTepuajibHas TOYKa,
WHEepIuaibHas cucTeMa OTcuéra, abCONIOTHO TBEPIOE TeENO, WICANbHBIM ra3, MOJEIHM CTPOCHHUS Ta30B,
KUIKOCTEH U TBEPMABIX TEJI, TOUCYHBIA AJICKTPUUCCKUN 3apsi/l TPU pelIeHUH (PU3NYECKUX 3a/1a4;

pacmo3HaBaTh (PU3MYECKUE SIBICHUS (IIPOIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJIIPHO-KUHETUUECKOW TEOPUM CTPOCHMSI BEIIECTBA W 3JIEKTPOJAMHAMHMKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSMOJIMHEHMHOE ABUKEHUE, CBOOOJHOE MAJCHUE TEeJ, JIBIXKCHHE I0 OKPYKHOCTH,
UHepLus, B3auMojieicTBue Tel, Auddy3us, OpOYHOBCKOE ABHKEHUE, CTPOCHHE JKUIKOCTEH M TBEPABIX
Tel, WU3MEHEHHEe 00bEMa Tel IpU HarpeBaHUU (OXJIAXAECHHUU), TEIUIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAlUsl, IJIABJICHUE, KPUCTAIN3alusl, KUIIEHUE, BIaKHOCTh BO3]lyXa, MOBBILIECHUE JaBJICHUS ra3a
MPU €r0 HAarpEeBaHUHU B 3aKPBITOM COCYJE, CBSI3b MEXKIY MapamMeTpaMH COCTOSIHHS ra3a B M30MpOolleccax,
AJIEKTPU3ALIMS TEJ, B3AUMOJICHCTBHE 3apsJIOB;

OMHUCHIBATh MEXAHUYECKOE JABUKEHHUE, HCIONB3Yys (U3UYECKHME BEIMYHMHBI: KOOPAUHATA, MYTh,
NepeMeNnieHnue, CKOpPOCTh, YCKOpPEHHE, Macca Teja, CUJla, HUMIYJbC Tela, KUHETHYecKas SHeprus,
MOTEHIIMAIbHASL SHEPIHs, MEXaHU4ecKas padoTa, MEXaHMYecKass MOIIHOCTh; MPH OMHCAHUHU MPABUIIBLHO
TPaKTOBaTh (DM3MUECKUN CMBICT HUCIHOIB3YEMBIX BEIUYHMH, MX OOO3HAYEHUS U EIWHUIbI, HAXOAUTh
(OpMYyIIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BETUYHHY C IPYTHMH BETUIHHAMU,

ONKCHIBATh W3YYEHHBbIC TEIJIOBbIE CBONCTBA TENl U TEIJIOBBIC SIBICHUS, HCIONB3YS (PU3UYECKUE
BEJIMYUHBI: JIABJICHUE Ta3a, TEMIEparypa, CPEaHsS KUHETUYECKas DJHEPrusi XaOoTUUYECKOTO JIBHXKCHHS
MOJIEKYJ, CpEeTHEKBAIpaTUYHAs CKOPOCTh MOJEKYJ, KOJTUYECTBO TEIJIOThI, BHYTPEHHSS dHEprus, pabora
ra3a, Kodp(UIMEHT MOJE3HOTO JAEHCTBUS TEIJIOBOTO JIBUTATENs; MPH OMMCAHUU MPABUIBLHO TPAKTOBATH
(bu3MYeCKUi CMBICT HCHOJb3YEMbIX BEIWYMH, WX OOO3HAUYEHUS W EAMHUIIBI, HAXOIUTh (OPMYIHI,
CBSA3BIBAIONIME JAaHHYIO (PM3UYECKYIO BETUYHHY C JPYTUMU BEIUYHHAM;

OIHCHIBATh MU3yUYCHHBIE DTIEKTPHUUECKHUE CBOMCTBA BEIIECTBA U IEKTPHUUECKHE SBICHUS (ITPOIECCHI),
UCTIONB3YS (PU3MYECKUE BEIUYMHBL AJICKTPUUYCCKUN 3apsfl, DJIEKTPUUYECKOEe ToJie, HAMPsHKEHHOCTD MO,
MOTEHIIUaJ, Pa3HOCTh TOTEHIMANOB; IPH ONHWCAHUU TPABHILHO TPAKTOBaTh (U3MUYECKUNH CMBICTT
WCIIOIB3YEMBIX BEITUYMH, MX OOO3HAYECHMs] W €IWHHUIIBI; YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIOIIUE TAHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTHMMHU BEIMYMHAMU;

aHATM3UPOBATh (U3MUECKUE MPOIECCHl U SBJICHUS, UCTONB3Ys (PU3MYeCKue 3aKOHBI M MPUHITUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3axonsr HeloToHA, 3aKOH COXpaHEHHUS MEXaHUYECKOW SHEpruH,
3aKOH COXpaHEHUs UMITYJIbCa, MPUHIHUI CYMEPIO3UIUN CHJI, TPUHIIUI PABHOMPABHUS HHEPIHATIBHBIX
CUCTEM OTCYETA, MOJEKYISPHO-KMHETUUYECKYI0 TEOPUIO CTPOEHUSl BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b
CpeqHell KMHETUYEeCKOW PHEPIUU TEIJIOBOIO JIBM)KEHUS MOJIEKYJ ¢ aOCOJIOTHOM TemmepaTypoil, MepBbIii
3aKOH TEPMOJMHAMUKH, 3aKOH COXpPAHEHUs AJIEKTPUUECKOro 3apsiaa, 3akoH KyrnoHa, mpu 3TOM paznuyaTh
CJIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKO€ BBIPAKEHHWE W YCIOBHS (TPaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

OOBSACHITHP OCHOBHBIC TPHUHIUIBI JEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTth yCIOBHS X OE€30MAaCHOTO MCIIOIH30BAHMS B IIOBCEAHEBHOW KHU3HU;

BBITIOJTHATh  OKCIEPUMEHTHI IO  HKCCICIOBAHUIO (PU3NYECKHX SBICHWH W  TIPOIECCOB C
WCIIOJIb30BaHUEM TMPSMBIX W KOCBEHHBIX HM3MEpEHUH, ImpHu 3TOM (HOpMyIHUpoBaTh MpodiIemMy/3aaady H



TUIIOTE3Yy y4eOHOTO 3KCIEPHUMEHTa, COOMpaTh YCTaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHUS, MPOBOIAUTH
OIBIT U (POPMYJINPOBATH BBIBOJIBI;

OCYILIECTBIISATh MPSIMbIE M KOCBEHHBIE M3MEpPEeHHS (U3NYECKUX BEIUYMH, NMPH STOM BBIOMPAThH
ONTUMAJIbHBIA  CIIOCOO M3MEPEHUs M UCHOJIb30BaTh M3BECTHBIE METOJbl OLIEHKM IOrPEeIIHOCTEN
U3MEPECHMU;

UCCIIeIoBaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEJIMYMHAMHM C HCHOJIb30BAHUEM HPAMBIX
M3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH pe3yiabTaThl MOJYYEHHON 3aBUCHMOCTH
(bu3n4ecKux BEJIUYUH B BUJE TaOIUI] U IpaMKOB, A€IaTh BBIBOBI 10 pe3yJIbTaTaM UCCIIEI0BaHMS;

cobmroaTh mpaBuia O€30MacHOTO TpyAa IpU IPOBEIEHUM HCCIECIOBAHUH B paMKax ydeOHOro
HKCIEPUMEHTa, Y4eOHO-MCCIEOBATENbCKOM M IPOEKTHOM  JEATENbHOCTH €  MCIIOJIb30BaHHEM
M3MEPUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 00OPYAOBaHUS;

pemaTh pacu€THbIE 3a/1a4M C IBHO 3aJaHHON (PM3MUECKON MOJIENbIO, UCTIONb3Ys (PU3NYECKUE 3aKOHBI
Y TIPUHIIUIIB], HA OCHOBE aHaJIM3a YCIOBUS 337a4ll BHIOMPATh (PU3NYECKYIO0 MOJIEIb, BBIACIATH (PU3NUYECKUE
BEIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE A €€ pelleHus, IPOBOJUTh PACUETHI U OLEHUBATh PEAIbHOCTh
MOJTyYEHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBI;

pemiaTb ~ KaueCTBEHHbIE 33Jayd: BBICTPAWBaTh JIOTMYECKH HENPOTHUBOPEUUBYIO  IIETIOYKY
paccyXJIeHHii ¢ ONOpPOr Ha 3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,

UCIOJb30BaTh MPHU pElIeHUH Y4YeOHBIX 3a/lay COBPEMEHHblE MH()OPMALMOHHBIE TEXHOJOIMH IS
MOWUCKA, CTPYKTYPUPOBAHMS, HMHTEPIPETALMU W TPEACTABICHUS YYeOHOH H HAYYHO-TIOMYJISPHOM
uHpOpMallUY, MOJYYEHHOM M3 PAa3JIUYHBIX HCTOYHUKOB, KPUTHYECKH AaHAIM3MPOBATH IOJydaeMYIO
nH(pOPMAIIHIO;

IPUBOANUTH TIPUMEPHl BKJIAJAa POCCUUCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCIOJb30BAaTh TEOPETUYECKHE 3HAHUSA IO (U3UKE B IOBCEIHEBHOM KHU3HM s oOecredeHus
0e30macHOCTH MpHU OOpALICHUH ¢ TPUOOPAMHU U TEXHUYECKUMHU YCTPOHCTBAMH, JUISI COXPAHEHHUS 310POBBS
U COOJIIOZICHHS] HOPM 3KOJIOTHYECKOT0 ITOBE/ICHUS B OKpYXKaIoLIE cpere;

paboTatrh B TpyIIE C BHITOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIAHUPOBATH pabOTy TPYIIIEI,
palMOHANIBHO PACHPENEATh O00S3aHHOCTH U IUIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyallUsX,
aJIeKBaTHO OIICHWBATh BKJIAJ] K&KIOTO M3 YIaCTHHUKOB IPYIIIIEI B PEIICHHE PACCMATPUBAEMOM MPOOIIEMBI.

K koniy o0yuyenus B 11 kJiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aThb
cpOpMUPOBAHHOCTH y O0YHAIOIINXCS YMEHHH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MeCTO (U3UKU B (POPMUPOBAHUHM COBPEMEHHOH Hay4dHOMH
KapTHHBI MHPa, B Pa3BUTHH COBPEMEHHON TEXHUKH U TEXHOJIOTHM, B MPAKTHYECKON JeSITEIbHOCTH JIFOJIEH,
LIEJIOCTHOCTh ¥ €IMHCTBO (pr3MUecKol KapTUHBI MHUPA;

YUUTBHIBATh TPAHUIIBl NMPUMEHEHUS W3Y4EHHBIX (U3UUIECKUX MOJENCH: TOUYCUHBIH DIEKTPUISCKUN
3apsi, Jdy4 CBeTa, TOUEUHBI HCTOYHUK CBETA, SIIEPHAs MOJIENb aTOMa, HYKJIOHHAs MOJIETb aTOMHOTO sipa
IIpU pelIeHnn (PU3NUECKUX 3a1au;

pacrio3HaBaTh (u3Myeckue sABIEHUs (TMPOLECChl) M OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOJAMHAMUKHA ¥ KBAHTOBOM (DM3WKHU: OJIEKTPHUYECKash TPOBOAMMOCTb, TEIJIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEHCTBHS TOKAa, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs WHAYKIUS,
JeCTBUE MarHUTHOTO TTOJISl Ha MPOBOIHUK C TOKOM M IBMOKYIIUIACS 3apsi/, JI€KTPOMAarHUTHBIC KOJICOaHNUs
U BOJIHBL, MPSIMOJIMHEHHOE pacHpoCTpaHEHUE CBeTa, OTpakeHHe, IpeJoMJIeHHe, HUHTeppepeHIns,
Iudpakus U TOJspU3allvs CBeTa, AucHepcus cBera, (orosnexktpuueckuil 3¢ dext (porodaddexr),
CBETOBOE JIaBJICHUE, BO3HHUKHOBEHHE JIMHEHYAaTOro CHEKTpa aroMa BOJOPOAA, €CTECTBEHHAas U
HCKYCCTBEHHAS PaIHOAKTUBHOCTE;

ONHMCHIBATh HM3y4YCHHbIE CBOICTBa BemlecTBa (DJIEKTPUUYECKHUE, MAarHUTHbBIE, OINTHYECKUE,
AIIEKTPHUYECKYIO TIPOBOJUMOCTD PA3IMYHBIX CPEI) M AJIEKTPOMArHUTHBIE SIBICHHSI (TIPOIIECCHI), UCTIONB3Ys
¢u3nyeckre BETMYUHBL: IEKTPUUECKUH 3apsijl, CHJIa TOKA, DJIEKTPUYECKOE HANpsKEHUE, HIIEKTPUYECcKoe
COINPOTHBIIEHUE, PA3HOCTh MOTCHIIMAIIOB, AJIEKTPOABIDKYIIAs CHIIa, padoTa TOKa, WHAYKIHS MarHUTHOTO
noJisi, cuna Ammepa, cuna JlopeHia, HHIyKTUBHOCTb KaTYIIKH, SHEPTHUs 3JIEKTPUYECKOTO U MAarHUTHOTO
nojiel, MeproA M 4YacToTa KoyieOaHW B KoieOaTeIbHOM KOHTYpE, 3apsA] M CHia TOKa B IIpoIecce



TrapMOHUYECKUX DJIEKTPOMATrHUTHBIX KosieOaHui, (POKYCHOE pacCTOSHUE M ONTHUYECKas CUiIa JIUH3BI, IPU
ONMCaHUM TPABUIIBHO TPAaKTOBaTh (M3NYECKUHA CMBICI MCHOJIb3YEMbIX BEJIMYMH, MX OOO3HAuYeHHs U
eIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOINE JAHHYIO (PU3UUECKYIO BEJTMUMHY C IPYTUMHU BEIMUMHAMH;

OIMCHIBATh HM3yYCHHbIE KBAHTOBBIC SBJIECHUS M IPOLECCHI, HCIOJB3YS (PU3NYECKUE BEINYMHBI:
CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETAa, SHEPTHUS U UMITYJIbC (DOTOHA, IEPUOT
HOJTypacIiafa, SHEpPrus CBA3M aTOMHBIX sJIEp, IPU ONMCAHUU IPAaBUIBHO TPAKTOBATh (U3NYECKUN CMBICI
UCTOJb3yEeMbIX BEJIMYMH, UX OOO3HAYCHHS W EIUHHIBI, YKa3bIBaThb (DOPMYIIBI, CBS3BIBAIOLINE JaHHYIO
(bU3NYECKyI0 BEIMUYMHY C APYITMMHU BEIMYMHAMU, BBIYUCIISATH 3HaYeHNE (PU3MUECKON BETUYMHBI;

aHAJTM3UPOBaATh (PU3NUYECKHUE MPOLECCH U SIBICHUS, UCTONb3YS (PU3HUECKUE 3aKOHBI M HPUHIIMIIBL:
3akoH OMa, 3aKOHBI IOCJEIOBATENIBHOTO U MApaJlIeIbHOIO COEAMHEHUs MPOBOJHUKOB, 3aKOH J[Koyisi—
Jlenna, 3aKOH 3JIEKTPOMArHUTHOW MHAYKLUHU, 3aKOH IMPSIMOJMHEHHOrO paclpOCTPaHEHUs CBETA, 3aKOHbI
OTPAKEHMsI CBETA, 3aKOHbl IPEJIOMJIEHHUs CBeTa, ypaBHeHue OMHIITelHa 111 ¢orodddexra, 3akoH
COXPAHEHHUS SHEPIUM, 3aKOH COXPAHEHHS MMIYJIbCa, 3aKOH COXPAHEHMsI JIEKTPUUYECKOIO 3apsijia, 3aKOH
COXpaHEHMs MACCOBOI'0 4Kcia, MOCTYNaThl bopa, 3aKOH pagMOaKTUBHOIO paclaja, MpH 3TOM pPa3inyaTh
CIIOBECHYIO (DOPMYITUPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKEHHME M YCIOBHUS (TpaHMIIbI, 00JIACTH)
IPUMEHUMOCTH;

OINpEEATh HAIpaBJI€HUE BEKTOpAa WHIYKIMM MarHUTHOTO MOJS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuibl JlopeHua;

CTPOMUTH U OIHUCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBIIOJIHATh  HKCHEPUMEHTbl 110 HCCICAOBAaHUIO (U3WYECKUX SBICHUH U  IPOLECCOB C
WCTIOJB30BAHUEM TIPSMBIX M KOCBEHHBIX HM3MEpPEHHil: MpU 3TOM (GOpPMYIHMpOBaTh Hpobiemy/3agady u
TUIIOTE3Yy y4eOHOro 3KCIEPUMEHTa, COOMpaTh YCTaHOBKY U3 MPEAJIOKEHHOIO 000pYO0BaHUs, IPOBOJAUTH
OTIBIT U OPMYIIMPOBATH BHIBOJIBI;

OCYILIECTBIIATh MpPSIMBbIE M KOCBEHHbIC M3MEpPEeHUs (U3NYECKUX BEJIUYMH, NPU ITOM BBIOMpAThH
ONTHMAJIbHBIA CHOCOO W3MEpPEHUs M HCIOJIb30BATh W3BECTHHIE METOJAbl OLEHKHM IOTPEIIHOCTEN
HU3MEpEHUI;

WCCIIEIOBATh 3aBUCUMOCTH (DU3MYECKHUX BEIWYHH C UCTIONB30BAHUEM MPSAMBIX H3MEPEHHI: TIPU STOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCUPOBATh PE3YJIbTAThI I0JIyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B
BUJIE TaOIMI U IpaUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM UCCIEIOBAHNUS;

coOnoaTh MpaBuia 0€30MacHOro Tpyda NpU MPOBEACHUU HCCIENIO0BaHMM B paMKax ydyeOHOro
OKCIIEPUMEHTa, y4eOHO-UCCIIEIOBATEILCKOM M  NPOEKTHOM  JEATENIbHOCTH C  HCIIOJIb30BAHHUEM
M3MEPUTENBHBIX YCTPOMCTB U J1aOOPaTOpHOTO 000PYI0BAHUS;

pemarh pacu€THbIE 33J1a4M C BHO 3aJaHHOW (PU3HUECKON MOJIENbI0, UCTIONb3Ys (PU3NUECKHe 3aKOHbI
Y IPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBUS 3a7ayil BBIOMpPATh GU3UUECKYIO MOJIENb, BBIJACIATh (U3NUECKUE
BEJIMYMHBI U (HOPMYJIbI, HEOOXOIUMBIE Ui €€ pelleHMs], TPOBOAUTh PacuéThl U OLIEHUBATh PEaTbHOCTH
MOJTyYEHHOT'0 3HaYeHMs (PU3NYECKON BETMUHHBI;

pelmarh KaueCTBEHHbIE 3aJlayM: BBICTpPAWBaTh JIOTUYECKH HENPOTHBOPEUMBYIO  IIETIOYKY
paccyXJIeHHU ¢ ONOopoi Ha N3yUEHHbIE 3aKOHbI, 3AaKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

HCIOJIb30BaTh NPU pPELIEHUU Y4YeOHBIX 3aJady COBpPEMEHHblE€ MH(OPMALMOHHBIE TEXHOJIOTUU MJIS
MIOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETallMd W TPEACTaBICHUS Y4eOHOH M HAy4YHO-TIOMYJISPHOM
nH(pOpMalLIMY, TMOJYYEHHON U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUYECKH aHAJIU3UPOBATh MOJYyYaeMYIO
uH(pOpMaInIo;

OOBSACHATH MPUHIIUIBI IEHCTBUS MAILIUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyarh yCIOBHS
uX 0e30M1acHOr0 UCIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;

MPUBOJIUTH MPUMEPHI BKJIAJa POCCUNUCKUX M 3apyOexHBbIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUA MO (U3UKE B MOBCEIHEBHON XKHU3HU JUIsl oOecredeHus
6e30macHOCTH MpH O0pALEHUH ¢ MPUOOPAMHU U TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXPAHEHHUS 310POBbs
1 COOJTIOIGHUSI HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKPYKaIoIlel Cpene;



paboTaTh B IpyIIE C BHIIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH, MIIaHUPOBATh paboTy TPYIIIEL,
palMOHAIIBHO PACHPENEIIATh O0S3aHHOCTH U IUIAHUPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYyallUsX,
a/IeKBaTHO OLICHUBATh BKJIAJ] KaX/10I0 U3 YYaCTHUKOB I'PYIIIBI B PEIIEHUE pacCMaTpUBAaEMON ITPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounvecTBO 4acoB JJIeKTPOHHbIE
. HaumeHnoBaHue pa3aesioB U TeM (nudpossbie)
Ne i/l OpOrpaMMbE Beero KO6HTp0JILHLIe HpﬁaKTuquKue 06pA30BATENBHBIE
padoThI padoThbI pecypesI
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O ITIO3HAHUA
11 ®du3uKa 1 METOAbl HAyIHOI'O ITO3HAHMS 2 bubmorexa LIOK
' a i https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kuuemaruka S https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 Junamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Htoro o pasneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnunorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOJMHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHMSI BEIIECTBA. 5 bubmuorexa [JOK
' da30BBIC IEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Pa3znen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 DCKTPOCTATHIE 10 1 https://m.eds00.ru/7f41bf72
4.2 [TocTostHHBIN NEeKTpUYECKUA TOK. TOKHU B 12 1 bubnuoreka [JOK
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‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HanmeHnoBaHue pa3je/ioB U TeM u(ppoBbIe
Ne i/ NporpaMMEI pas Beero Kontpoabusbie IIpakTuueckue f)]gpg) OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
Paznen 1. JIEKTPOANHAMUKA
11 MaruuTtHoe nojie. DIeKTpOMarHUuTHasI 11 1 3 bubnnorexa [HOK
WHTYKIIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Paszpnen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 5 1 bubnunoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnorexka [JOK
23 Ok 10 3 https://m.edsi.ru/7f4lc97c
Hroro no paszneny 24

Pazzea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIbHOCTH

31 OCHOBBI crIEIIMATBHON TEOPUHU 4 1 bubnmnorexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubnmoreka [JOK
4.1 JJI€MEHTHI KBAHTOBOU ONTUKH 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK
4.3 ATOMHOE 71O S https://m.edso0.ru/7f41c97c
Wroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU
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bu6mmoreka [IOK

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubnmoreka [JOK
01 Otobuaioutee noTopere 4 https://m.edsg).ruﬂf41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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