AHHOTauMs K padoyell mporpamMmme

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUU U TPeOOBAHHWM K pe3yibTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW MHporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanpbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TpernojaBaHus ydyeOHoro mpeamera «®dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIusiXx Poccuiickon Oenepanun, pean3yOIINX OCHOBHBIE
oOpa3oBaTeiabHbIE IPOTPaMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMuUpoBaHUE
€CTEeCTBEHHO-HAYYHOU KapTHUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu o0yueHuun
X (Qu3nuke Ha 0a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOI'O MOJIX0/a.
[Iporpamma no ¢usuke coorsercTByeT TpedoBanusiM OGI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METAIPEAMETHBIM Pe3yJibTaTaM OOY4YEeHUSs, a TaKxKe
YUUTHIBAET HEOOXOJAMMOCTb peaju3aldd MEXIPEIMETHbIX CBs3ed (QU3UKH C
€CTECTBEHHO-HAYYHBIMH y4eOHBIMU TpeiMeTaMu. B Hell onpenenstoTcss OCHOBHBIE
e U3ydeHus (GU3MKU Ha YPOBHE CpeHero oOIiero oopa3oBaHus, MiIaHUPyeMbIe
pe3yNnbTaThl  OCBOEHUS Kypca (U3MKHU: JMYHOCTHBIE, MeETaIlpeJIMETHbIE,
npeaMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUpPYEMBbIE PE3yJIbTaThl OCBOCHHUS Kypca U3k Ha 6a30BOM YPOBHE, B

TOM YHMCJIe PEeIMETHBIE Pe3yIbTaThl 10 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOyueHus.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro MpeIMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKIJIAJl B CUCTEMY
3HaHU 00 okpyskaromeM Mupe. IIKoapHBIN Kype GUBHKH — CHCTEMOOOpa3yOmuii
JUI €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IMPOILIECCOB U SIBICHWH, H3y4yaeMbIX XHUMHUEH, OMoJoruew,
bu3mdeckoir reorpadueri um  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNseT XapakTep U pa3BUTHE
pa3zHO00pa3HBIX TEXHOJIOTUH B chepe SHEPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA,
MOJIYYEHHUsI HOBBIX MAaTepUalioB C 3aJaHHBIMU CBOWCTBAMH U Jpyrux. M3yuenue
(Gu3MKK1 BHOCUT OCHOBHOM BKJIaJ B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHUHBI
mMupa oOydarommxcs, B (HOPMUpOBAHWE YMEHUW NPUMEHSTh HAyYHBIH METOJ
MMO3HAHUS TIPU BHIITOJIHEHUU UMH YYEOHBIX HCCIIEIOBAHUI.

B ocHOBY kypca hu3uKy 1151 ypOBHS CPETHETO 00IIeT0 00pa30BaHMs TTOJIOKEH
P UAEH, KOTOPbIE MOKHO pacCMaTPUBATh KAaK MPUHIUIIBI €70 MOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIUIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3AesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHOU (hU3UKHU.



Hoes cenepanuzayuu. B COOTBETCTBMM € HeW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nuyeckux Teopud. Beaymum B Kypce sBisercs
(opMHpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTe€puH, BEUIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanusi TpeArnosiaraeT HCMOJb30BaHUE
I'YMaHUTApHOTO TOTEHLMaNa (PU3UUYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTHS
(u3HKYU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTMYECKUMHU MPOoOIeMaMH.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢puszuku npeamnosaraetT 3HaKOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHUIIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkKe OOCYX IACHUS
npo0JieM palliOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBISIOTCA (U3MUEecKUe Teopuu ((popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUs (PU3NYECKON TEOpUH, Poiu (YHIAMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEJICTABICHUSAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOPUH, JJIsSI ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM U MPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJX0J] B Kypce (U3UKU peamu3yeTcs Mpexiie
BCEro 3a CU€T OpPraHM3allid JKCIEPUMEHTAIBHOU AESITEIIbHOCTH O00YyYaroluXCsl.
J11s1 6a30BOT0O YPOBHS Kypca (PU3HKH — 3TO UCIIOIH30BAHUE CUCTEMBI (PPOHTAIHHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U TAOOPATOPHBIX PabOT, KOTOPHIE B IPOTpaMMe
no ¢usnke 0ObEIMHEHBI B OOIIMH CHHCOK YYCHHMYECKUX IMPAKTHUYECKHUX paldorT.
Bbinenenne B yka3aHHOM MepedHe Ja0OpaTOpPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBISETCS YYaCTHUKaMH 00pa30BaTEIbHOIO Mpoliecca
UCXO0Nd U3 O0COOEHHOCTEW IIAaHMPOBAHMS M OCHaIleHHUs KaOunera ¢usuku. [lpu
3TOM OO0ECcreunBaeTcsl OBJaJ€HUE OOYYaIOIIMMHUCA YMEHMSIMH IPOBOAUTH
KOCBEHHbIE W3MEpPEHUs, UCCIENOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYHUH U
[IOCTAaHOBKY OIIBITOB 110 MPOBEPKE MPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHKE YAEISIETCS PEIIEHUIO PACUETHBIX U KAU€CTBEHHBIX 3a/1a4.
ITpu 3TOM 11151 pacU€THBIX 3324 IPUOPUTETOM SIBIISIFOTCS 3a1a4M C SIBHO 3a/IaHHOM
¢u3nyeckoii MOMAENBbIO, TO3BOJSIOUINE TMPUMEHSATh M3YyUYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK W3 OJHOrO pas3fesia Kypca, TaK M UHTErpuUpys 3HaHUS U3
pa3HbIX paznenoB. Jjisi KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBIIIOTCS 3aJaHusl Ha
OOBSICHEHHE NPOTEKAHUS (PU3NYECKUX SIBIIEHUHA W TPOLECCOB B OKPYKArOIIEH
KU3HU, TpeOyrouue BbIOOpa (PU3MYECKON Mojenu sl CUTyallud MpPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.



B cootrBerctBu ¢ TpedoBanusmMu @PI'OC COO k MaTepuaabHO-TEXHUYECKOMY
oOecreyeHuto y4eOHoro mnpouecca 0a3oBbI ypOBEHb Kypca (PU3MKH Ha YpOBHE
cpeaHero oOIIero oO0pa3oBaHMsS MOKEH HM3y4aThCs B YCIOBHUSX MPEIMETHOTO
KabuHeTta (U3UMKU WM B YCJIOBUSX HHTEIPUPOBAHHOrO KaOWHETa MpPEeAMETOB
€CTEeCTBEHHO-HAYYHOr0 LUKJIa. B xabuHeTe (PU3MKH JOKHO OBITH HEOOXOIUMOE
nabopatopHoe O0OOpYyIOBaHHE ISl BBIMOJHEHUSI YKa3aHHBIX B MporpamMme Mo
($u3HMKEe YUEHUYECKUX PAKTUUECKUX padOT U JEMOHCTPALlMOHHOE 000pYyI0BaHUE.

JlemoHcTpanimoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeurMBaeT MOCTaHOBKY
NEPEUMCICHHBIX B IMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpalui s
UCCJICIOBAaHUS  U3Y4YaeMbIX SIBJICHUMH M  TIPOLECCOB, OMIHMPUYECKUX H
(yH1aMEHTaJbHbIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcsi B BUe TEMaTHYECKUX KOMILUIEKTOB M OOECIeunBaeTCsl B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcsi. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOro 00OPYIOBaHUSL JOKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
UCMOJIb30BAaHUM AHAJIOTOBBIX M LU(QPOBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUE IM(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LIETSIMU U3y4€HUs (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpOBaHHE HHTEpeca U CTpEMJICHHA OOydaroUuxcsi K HaydyHOMY
U3YyYEHUIO TNPUPOABI, Pa3BUTHE HUX MHTEUIEKTyaJbHbBIX U TBOPUYECKHUX
CIIOCOOHOCTEI];

e pPa3BUTHE MPEJCTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHUS K OKPY>KaIOILUM SIBJICHUSIM;

e (opMHpOBaHNE HAYYHOT'O MUPOBO33PEHNUS KaK pe3ysibTaTa U3y4eHHs] OCHOB
CTpOEHUS MaTepUH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (¢dopMUpOBaHHE YMEHUH OOBACHATH SBJICHHUA C HCHOJIb30BaHUEM
(¢u3nYecKnX 3HaHUN U HAYYHBIX JI0KA3aTEeIbCTB,;

e (dopMHpOBaHUE NPEACTABICHUNH O poiu (U3MKHU Uil Pa3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHue 3TUX Leneld 00ecrneunBaeTcs PeleHuEM CIIEeAYIOIUX 3a71a4 B

npoliecce U3ydeHus Kypca (U3MKU Ha yPOBHE CPEHEro 00111ero oopa3oBaHus:

e TPUOOpETEeHHE CUCTEMBI 3HaHUH 00 00IIMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSAX, BKIIOYAs MEXAHHMKY, MOJEKYSIPHYIO (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPO(PU3UKH;

e (opmupoBaHHE yMEHUN NPUMEHATb TEOPETHUUYECKUE 3HAHUSA IS
OOBsCHEHHS (PU3NYECKUX SBICHUU B NPHUPOAE U JUIsl TNPUHATHUSA
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



e OCBOCHHE CIOCOOOB pEMICHUS pA3MMYHBIX 3a7ad C SBHO 3aJlaHHOMN
duznueckoll MONENbI0, 3a1ad, IMOApPa3yMEBAIONIUX CaMOCTOSITEIBHOE
co3nganue GU3NIECKON MOJCIH, aJIeKBATHON yCIOBUSAM 3a/1a9H;

e TOHUMaHUE (U3WYECKUX OCHOB W TPHUHIUIIOB JEHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJIOTHYECCKUX TIPOIECCOB, UX BIUSHUS Ha OKPYIKAIOIIYIO
cpeny;

e OBJQJCHHEC METOJaMH CaMOCTOSTEIIBHOTO IIJIAHUPOBAHMS W TIPOBEICHUS
(GU3HUECKHX DKCIIEPUMEHTOB, aHAIW3a M HMHTEPHpETAlMH HH(DOpMAIlHH,
OTIpEJICIICHHSI JIOCTOBEPHOCTH TIOJIYICHHOT'O Pe3yiibTaTa;

e CO3/IaHWE YCIIOBUH JIJIS1 PA3BUTHS YMEHHUU MPOCKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOU JEATEITHHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIii ypOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 vacoB (2 yaca B He/IEIO), B
11 knacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaracmelii B mporpamMme IO (U3MKE TEpeyYeHb J1A00PATOPHBIX M
NPAKTHYCCKUX PadOT SBIACTCS PEKOMEHIOBAHHBIM, YUYHTEIb JI€JAeT BBIOOD
NPOBEJIEHUs JIa0OPAaTOPHBIX PAaOOT U OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Pasznen 1. ®u3uka u MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. PoJb 3KCriepuMeHTa U TEOPUH B IPOLECCE TO3HAHMS IPUPOIBL. DKCIEPUMEHT
B (hu3HKe.

MopaenupoBanue (U3MYECKUX SBIEHUM M TpoleccoB. HaydyHble rumotessbl.
duznyeckrue 3aKOHbI U TeopuH. ['paHuIbl TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpyHUIMD COOTBETCTBUS.

Ponb u mMecTto ¢u3Mku B (GOPMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Llemoncmpayuu

AnanoroBele U UU(POBbIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe aBmkeHHE. OTHOCUTEILHOCTh MEXAHHUYECKOTO JIBUKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienne, CKOpOCTb (CpelHsIi CKOPOCTh, MTHOBEHHAasl CKOpPOCTb) H
YCKOPEHHE MaTEepUAIbHOM TOUYKH, UX MPOCKIUH HAa OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHni U CJI0KEHNE CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEHHOE IBIKEeHHE. | paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH U TEpeMEIICHU
MaTepuaibHON TOYKH OT BPEMEHH.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuposmmHeitHoe neuxenue. JIBrKeHre MaTepUalibHON TOYKH MO OKPYKHOCTH
C IOCTOSIHHOW O MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEWHAs CKOPOCTb.
ITepuon u yactora obpameHus. LleHTpocTpeMUTEILHOE YCKOPEHUE.

TexHnueckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JBH>KEHUE CHAPSI0B, LICMIHBIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTFOCTPAIMS KHHEMATHYECKHUX XapaKTEPUCTHUK
JIBYOKCHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnionenune aBukeHusi Tenaa, OPOILIEHHOrO MOJA YrioM K TOPU30HTY M
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHHUS C LIEJIbIO ONMPEICICHUS MTHOBEHHOM
CKOpOCTH.

UccnenoBanne COOTHOIIEHUS] MEXKAY NyTSAMH, MPONUICHHBIMU TEIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKH BpPEMEHM MpPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OPOIIEHHOT0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['ammnes.  IlepBbii  3axkoH  HbroroHa.
NuepunanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uiuu cui. Bropoii 3akon HetoToHa 1151
MarepuanbHOM TOUKU. TpeTuii 3akoH HproTOHA /111 MaTepUalIbHBIX TOYEK.

3akoH BcemupHoro TtaroteHusi. Cuna Tsokectu. llepBas kocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKoJIbKeHUs, kaueHust). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokos. Koaddumuent tpenus.
Cuita conpoTUBIIEHUS NPU IBHKEHUU Teja B KUIKOCTH WIIH rase.

[TocTynarensHOE M BpaniaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJOTO TENA.

TexHudeckne ycTpoWCTBA M MPAKTUUYECKOE MPUMEHEHHUE: IOJUIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecoMocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHEHME CHJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIBKCHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIMIMX B MPYXUHE U
pe3uHOBOM o0pasile, oT ux aedopmaruu.

HccnenoBanue yciioBUl pPaBHOBECHsS TBEPAOrO TENA, HMEIOLIETO OCh
BpaIlCHUSI.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE MMIYJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE NBMXEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON DHEPTHH.

[ToTenuuanbpHas SHEPTHUs. [ToTenunanbHas SHEPTHS yIpyro
nedopMupoBaHHOM TIPYKHUHBL. [loTeHIIMaNbHAs YHEPTUS Tela BOJIU3H MMOBEPXHOCTH
3eMIu.

[ToTeHnnanbHple W HEMOTCHIMAIbHBIC  CHJIBI. CBsi3b  paboThI
HEIMOTEHIIUATIbHBIX CHJI C ©3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHHS] MEXaHUYECKOU SHEPTUU.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckre yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: BOJOMET, KONED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSHBIX MAATHHKOB.

HccnenoBanne cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKOW SHEPTrHH
TeJa Ha MPUMEPE PACTIKEHUS PE3UHOBOTO KIyTa.

Pazagea 3. MosekyasipHas pusuka ¥ TepMOAMHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aMMOJICCTBUSA YacCTUI[ BemlecTBa. MoOJEnu CTPOEHHS Ta30B, JKUIKOCTEU U
TBEPIBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJienieil. Macca u
pa3mepsl MoJiekyn. KomnmyectBo BemecTBa. [loctossHHas ABoraupo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mogens upeanbHoro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KUHETUYECKOW TEOpUU HACaNIbHOrO raza. AOCOJIOTHAs TeMmrmeparypa Kak Mmepa
CpeHEW KHWHETHMYECKOW SHEpPruM TEIUIOBOTO ABWKEHUS dYacTull rasza. l[llkana
temrnieparyp KenbBuHa. 1'a3oBbeie 3akoHbl. YpaBHeHue MeHneneeBa—Kianeipona.
3akoH [lanbroHa. M30mponecchl B UI€ATBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. [ 'paduueckoe mpeacTaBiIeHUE H3OMPOILECCOB: HU30TEpPMa, H30X0pa,
uzo0apa.

TexHuueckue YCTpOMCTBA W TMPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BemiecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiTel 10 MU PY3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJECHCTBHUS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OnpITel, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii axkcnepumenm, 1abopamopHsie pabomol

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOUHAMUKU

TepMoarHamuueckass cucteMa. BHYTpEeHHsASI 3HEpPrusi TEPMOJUHAMHUYECKOU
CUCTEMBI U crIocO0BI e€ m3mMeHeHus. KonmmuecTBo TermioTel u pabora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  HJealbHOrOo  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3JIyUYCHHUE. Y JEIbHAs TEIIOEMKOCTh BEILECTBA.
KosuecTBO TEmIOTHI pH TeTionepeaaye.

[Tonsitue 006 aamabatHoMm mporecce. [lepBeIii 3aKOH TEPMOIUHAMUKH.
[IpumeneHnne mepBOro 3akoHa TEPMOJWHAMUKH K u3omporieccaM. I 'paduueckas
UHTEpOpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpaTumMocTh NpolieccoB B MPUPOJIE.

TermoBble  mamwuHbl.  [IpyHOMOBI  JEMCTBUA ~ TEIUIOBBIX  MAIIIMH.
[IpeoOpazoBanusi 3Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt none3Horo
nercTBus TerioBor MamwuHbl. [ukn Kapuo m ero kod3¢g@uiieHT IMoJae3HOTO
JNEeNUCTBUS. DKOJIOTMYECKHUE MPOOIEMBbI TETIOPHEPTETUKH.



TexHuueckue yCTpPOWCTBA W MPAKTUYECKOE TPUMEHEHUE: JIBUTaTElb
BHYTPEHHEIr0 CrOpaHusi, OLITOBOM XOJOJUIBHUK, KOHIUIITHOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKU TOJ] JCHUCTBHEM CXATOTO BO31yXa, HarpeBaHue sdupa B
JaTyHHOU TpyOKe MyTEéM TpeHUs (BUICOAECMOHCTpAIIHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OmnbIT 110 a11abaTHOMY PaCIIMPEHUIO BO3/1yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENIs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. Pazoevie nepexoonl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsI BJIAXKHOCTh Bo3Ayxa. HacklmeHHbld map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPaTypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpucrtamibl. CoBpeMeHHble Marepuanbl. llnaBienue wu
KpUCTaJu3anus. Y nenpHas Teriora miasnenus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYYEHUSI COBPEMEHHBIX MAaTepUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kurnienune npy noHM>XEHHOM J1aBIICHUM.

Crioco0bl u3MepeHus BIaXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJlIoOB.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. DieKTpoAMHAMHUKA
Tema 1. dnekmpocmamuxa
DJIeKTpU3anus Te. DNEKTPUIECKUM 3apsa. J(Ba Buaa 3IEKTPUUECKUX 3aPA0B.
[IpoBOHMKH,  [OHMAJIEKTPUKA W TMOJAYOPOBOAHUKU.  3aKOH  COXPaHCHUS
3JIEKTPUYECKOT0 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 371EKTPUUECKUI 3apsil.
Onektpuueckoe mnosie. Hanpsoxk€HHOCTH  anexktpuueckoro mnoisd. [lpuHiun



CYIIEpHO3UIUU DIIEKTPUUYECKUX ITOJIeU. JIMHUM HANPsKEHHOCTH DIIEKTPUYECKOTO
TTOJISL.

Pabota cun anektpocraruueckoro nous. [lorennuan. Pa3HocTh MOTEHIIMAIOB.
[IpoBOJHUKM W AUAIEKTPUKH B HJIEKTPOCTATHYECKOM Toje. J(udnektpuueckas
MPOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPA.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3IIIEKTPOCKOII,
ANEKTPOMETpP, DBJEKTPOCTATUUECKasl 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMMPOBAJIbHBINA annapar, CTPYUHbBIN OPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HARNEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJIACTUH, PACCTOSIHUS MEXKIY HUMH U TUDJIEKTPHUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii skcnepumenm, 1abopamoprbsle pabomol

N3mepenue 31eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuna toka. [locTosHHBIN TOK.

Hanpsixenne. 3akon OMa 17151 ydacTka LEenu.

DNEKTPUYECKOE COMPOTUBJICHUE. YAEIBHOE CONPOTUBIECHUE BEILECTBA.
[TocnenoBaTenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COETMHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
3JIEKTPUYECKOTO TOKA.

DNEeKTpOJABWKYIAsl CHJIa U BHYTPEHHEE CONPOTHUBJIIEHHWE HMCTOYHHKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3eKkTpruyeckoi nenu. Koporkoe 3aMbIkaHue.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUUYECKU TOK B BaKyyMme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpoBogHUKM. CobOcTBeHHas 151 IpUMECHas MPOBOAUMOCTD
noynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoaHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONIUTHYECKAS TUCCOUUAIUSA. DIEKTPOIIN3.



DIIEKTpUUYECKUi TOK B Ta3zax. (CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [Inazma.

TexHuueckne yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJILTMETP, pEOCTaT, HUCTOYHUKUA TOKa, DJIEKTPOHArpeBaTeIbHbIE MPHOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINA JAUO,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

3aBUCUMOCTh COTMPOTUBICHUS HWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
IUTOIA/IN TONIEPEYHOT0 CEYEHUSI U MaTepHaia.

CwmeranHoe coeIMHEHNE MMPOBOTHUKOB.

[Ipsmoe wu3MepeHue dIaeKTpoABWXKYyIIeH cuibl. KopoTkoe 3ambIkaHue
raJbBaHUUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHET'O0 COMPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmonenue snekTpoiusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢usuku 6azoBoro ypoBHs B 10 kimacce OCyIIECTBISIETCS C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMuh MaTEMaTHKH,
OuoNOTNY, XUMHH, TeoTpaduu U TEXHOIOTUH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MdecKas BEIWYMHA, 3aKOH,
Teopus, HaOMIOACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pemieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHAas (QYyHKIHS,
napabosna, runepOona, ux rpauKku U CBONCTBA, TPUTOHOMETPpHUUYECKHE (DYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTRO,
BEKTOPHI U UX MPOEKIMU HA OCU KOOPANHAT, CI0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH UBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEJayH, TEILUIOBOE PaBHOBECHE),
ANEKTPUUYECKUE SIBJICHUSI B ®KUBOU MPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIECTBA, MOJISIpHAs Macca, TeIUIOBbIE CBOMCTBA TBEPJIBIX T, )KUIAKOCTEH U T'a30B,



JNEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJIEKTPOJIMTHYECKAs  JIHUCCOLMALMS,
rajbBaHUKa.

l'eocpacghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS B TEXHUKE, MOAIIMIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJOMET W Jpyrue), JBUTATelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJIOAWIBHUK, KOHIUIIMOHEP, TEXHOJIOTHHU
MOJIyYCHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCJI€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHUE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIbHbBIC puoOpHI,
AIIEKTPOOCBETUTEIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[TocTtosiHHbIE MarHuThl. B3anmMoneiicTBUE MOCTOSTHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MarHuTHOM MHAYKIMU. [IpuHIMT Cyneprno3uuy MarHUTHBIX MOJIEH.
JlvHMM MarHuTHOM WHAYKIUH. KapTMHa JWMHUA MArHUTHOM WHAYKIIMW I1OJIS
NOCTOSIHHBIX MAarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUUU
MAarHUTHOTO TOJIsl JJIMHHOTO MPSIMOrO MPOBOAHUKA W 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKoM. OnbIT Dpctena. BzanMmoaelicTBue NpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopennia, e€ MOyJib M HallpaBlieHUE. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJHOPOJIHOM MarHuTHOM Tosie. PaGora cuitbl JlopeHta.

SIBrieHne 3JIEKTPOMAarHUTHOM MHAYKUMU. IIOTOK BeKTOpa MarHUTHOU
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuuu Gapanest.

BuxpeBoe »anekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIYKUHUH B
IIPOBOJAHUKE, IBUKYIIEMCS IOCTYNATEIBbHO B OAHOPOIHOM MarHUTHOM ITOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIA KaTYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: TIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHTYKIIMH.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABIKYIIEH CHUJIbI MHAYKIUU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne AeiCTBYS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUA 3JIEKTPOMAarHUTHOW HHAYKIUU.

Pa3pnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. Ilepuon, wactora, amrumtyaa u (aza KoseOaHUU.
[IpyxvHHBIN MasATHUK. MareMaTU4eCKU MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosieOanuii. [IpeBpanieHne SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIC KOJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHTYype. AHAJIOTHUA MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMA KoJebanusimu. dopmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPI'uM B UJEATBHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
koneOanus. Pezonanc. BeiHyKI€HHbBIE DIIEKTPOMAarHUTHBIE KOJICOaHUSI.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSAKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHnyeckne yCTpPOMCTBA M MPAKTHYECKOE IMPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUH JICKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJeOaTEIbHOM CHCTEMBbI (MPYXUHHBIA WA
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJNIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
UHAYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M Macchl Ipy3a.

HccnenoBanue nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEIOBATENBHO COCTUHEHHBIX
KOHJeHCaTOopa, KaTyIIK! U pe3UCcTopa.

Tema 2. Mexanuueckue u I1eKmMpomMazHUmMHbLE 80IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHusi W JiuHa BoJiHBL. [lomepeyHble W NOPOJOJIBHBIE BOJHBIL.
WNuTtepdepenius u nugpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYECHHS SJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, MOJSpU3anus, AUPpaKIus,
unTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyHIMIBEI paguOCBA3H U TeNeBUACHUS. Paguookanys.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckne ycTpoiicTBAa W MNPAKTHUYECKOE INPUMEHEHHE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl NMArHOCTHMKAa B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHunn u TuPppakiuy MEXaHUYECKUX BOJIH.

3BYKOBOU PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHU.



HccnenoBanue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TIPEIIOMIIEHHUE,
noJiipu3anus, 1upaxus, nHTepdepeHuns.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpene. JIyu ceera. ToueuHbIi HICTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomiienue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

Coluparoiue u paccenBaroue JUH3bI. ToHKast TuH3a. DOKYCHOE paCcCTOSIHUE
U ONTHYeCKasi cuia TOHKOW jauH3bL. [locTpoeHue n3o0OpakeHuil B COOMPAIONTUX U
pacceuBarouX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEJTUUEHUE, 1aBAEMOE JIMH30i.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CUH(}A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cseta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOACHUS
[JIABHBIX ~MaKCUMyMOB TIpM NAaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuuecknue ycCTpoWCTBA M NPAKTUYECKOE MPUMEHEHHE: OYKH, JIyIa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMNTHKA, TU(PPAKIIMOHHAS PEIIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpssMoNIMHEHHOE pACIPOCTPAHEHUE, OTPAXKEHHUE U NPEIOMIICHUE CBETa.
OnTuaeckue mpuOopHI.

[TonHoe BHyTpeHHEE OTpakeHre. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHInm CBeTa.

Hab6mronenne nudpakiyu ceera.

Hab6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ MOMOIIBIO ITPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEMIETKHU.

HalGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamophwvie pabomwi

N3Mmepenue nokaszarens NpeIoMIICHUS CTEKJIA.



HccnenoBanrie cBOMCTB M300paXKeHUI B JIMH3AX.
HaGmonenue nucnepcun ceera.

Pa3zznesn 6. OcHOBBI cIeNMATIBLHON TEOPUH OTHOCUTEIBHOCTH
I'paHuLibl IPUMEHUMOCTH KJIACCUYECKON MeXaHuKu. [locTyiarsl crienuanbHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOJYJSL CKOPOCTH CBETa B BaKyyMe,
MPUHLIMI OTHOCUTEIBHOCTH DUHILTEIHA.
OTHOCUTENBPHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHUE BPEMEHU U COKpALIECHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHIIBIL.

CBs13b MacCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKO4.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBsi3u SHEPruu POTOHA C €T0 YACTOTOM. DHEPrus
¥ UMIyJbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dboToaddexra. YpapHenue DiHmTerHa st Pororddekra. «KpacHas rpaHuia

dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHuueckne yCTpoicTBA W MPAKTUYECKOE TMpPUMEHEHHEe: (POTOAIEMEHT,
dboTomaTunK, coiHeUHas 6aTapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynater bopa. M3nyduenme u mnormjomeHue
(GOTOHOB TpW TMepexojie aToMa C OJHOTO YPOBHS DSHEPTUHM Ha Apyrou. Bumsl
crekTpoB. CIEKTp YpOBHEN SHEPIUHU aToOMa BOJOPO/IA.

BonnoBsie cBoiicTBa yactuil. Boansl ne bpoiis. KopnyckynisipHo-BOIHOBOM
TyaJii3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckne yCTpOWCTBA M NPAKTHYECKOEC NPUMEHEHUE: CHEKTPAIbHBIN
aHasu3 (CIEeKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu



Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenue nuHeRyaThIX CIEKTPOB U3Ty4YEHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOUIME CIOXKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/a o onpeneneHnto coctaBa paguoakTUBHOTO
uanydyeHusi.  CpoiictBa  anbda-, Oera-, Tamma-uziydeHus.  BrusHue
PaIMOaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeuTpoHa. Hyknmonnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NlydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifpe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 SAEP.

Anepnsiii peaktop. Tepmosmepubiii cunTe3. [IpoGiemMbl UM TEPCHEKTUBBI
SAIEPHON SHEPreTUKUA. DKOJIOTUUECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaabHbIe B3auMOeHCTBUSA. EAMHCTBO (hU3ndyecKoi KapTUHBI MUPA.

TexHuueckne ycTpoMCTBa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siaepHslil peakTop, arToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTorpadusm).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otansl pa3BUTHUS acTpoHOMUU. [IpuKiiafHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3Bé3nmHoro neba. Co3Besnusi, sipKUe 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBIDKCHUE.

ConHeuyHas cucTema.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa W 3BE3M.
3BE31bI, X OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/blI TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE



3B€31. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U dBostonnn ConHna u
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHL B sApax
raJaKTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajiakTuk.
Teopus bosbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmrabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1Us1 CEBEPHOTO MOTYIAPUS U SIPKUE 3BE3/IBIL.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponb Qu3ukm U acTpoHOMHMM B DSKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIEHOM M ATUYECKOH cpepax nesTeTbHOCTH YeJI0OBeKa, POJIb U MECTO (PU3UKU U
ACTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHpA, pOJib (U3MUECKOW TEOPUU B
dbopMHUpOBaHUY MPEACTABICHUIN 0 (U3HUUECKON KapTUHE MUpPA, MECTO (HU3HUECKON
KapTUHBI MHpa B  O0IIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIIEHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJAEPXKATEIBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMH MAaTEMaTHKHU,
OMOJIOTMH, XUMHH, Teorpad)u ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nousamus, CBA3aHHBIE C U3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUS: SBJICHUE, HAy4HbIH (akT, rumore3a, (uU3MYEcKass BEIMYMHA, 3aKOH,
TeopHsi, HaAOII0ICHNE, IKCIIEPUMEHT, MOJECIUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO, BEKTOPBI M MX NPOEKLUMH HAa OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
NIPOW3BOJIHBIE AJIEMEHTAPHBIX (YHKIHMK, TPHU3HAKA TOJ00MSI TPEYroJbHUKOB,
OTIpeJIeIICHNE TUIOIAIN TIIOCKUX (puryp u 06bpEMa Tel.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpoje, KoieOaTelbHbIE
JIBW)KEHUS B JKMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTAJUTMYECKON PEIIETKU, CIIEKTPAIbHBIA aHAIIN3.



l'eoepaghusi:  marHUTHBIE TONMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX — PYI,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEPATOp IIEPEMEHHOIO TOKa,
ANEKTPOJIBUTATENb, WHAYKIHMOHHAS II€Yb, pajaap, pPaAHONPUEMHHK, TEIEBU30P,
aHTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpenMera «®Pusmka» Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus (6a30BbIi YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIHTATOB.

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro npeamMera «Ou3nKay JOJIKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaromIMxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, pacCIIMpPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pea3allii OCHOBHBIX HaIlpaBJICHUM
BOCIHUTATEILHOU €S TEIBHOCTH, B TOM YHUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKTAHCKON MO3UIIUH 00YYAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTU COBMECTHYKO JESATEIBHOCTh B MHTEpPECAX IPa)KJaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHE B3aUMOJIEMCTBOBATh C COLMAIIBHBIMUA HHCTUTYTaMHU B COOTBETCTBUU C
uX (PYHKIIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKOM IpaskIaHCKON UIACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTINTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHPYACh HA MOPAJIBHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPUYECTBA,
Npucyuiero Gu3nyecKkol HayKe;

5) Tpy10BOr0 BOCIIUTAHUSI:



MHTEPEC K PAa3NIM4YHBIM cdepaMm npodecCHuOHANbHON AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPElIEe HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (QU3UKeE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3Yy4YeHHs (PU3UKH OCYIIECTBIISATh MPOSKTHYIO M UCCIEA0BATENbCKYIO IEATETbHOCTD
WHIVBU1YaJbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE NelCcTBUS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTpENEeNATh ILENTU JACSITeIbHOCTH, 3a7aBaTh MapaMeTpbl W KPUTEPUU HX
JOCTHXKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYUS B  PacCMaTPUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTePHAbHBIX U HEMAaTePUATHHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH MOCJIEACTBUH JCSITEIIBHOCTH;
KOOPJMHUPOBATH U BHITIONHATH PA0OTY B YCIOBHUSIX PEATHHOTO, BUPTYATBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSTHSIMH W METOJaMHU
bu3MUeCcCKON HAYKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITeIbHOCTH
B 00sacTu (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB pEIICHHS 3a1ad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHIO DPa3INIHBIX
METOJIOB MMO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAllMU, NPEeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yUEOHBIX
CUTYallUsIX, B TOM YKCJIE IPU CO3/IaHUU YYE€OHBIX IPOEKTOB B 00JaCTH (DU3HKHU;

BBISIBIIATH IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTATh THIIOTE3Y €€ PeIIeHNs, HAaXOAUTh apryMEHTHI JIs JOKa3aTeIbCTBA CBOMX
YTBEPKICHUH, 3a7]aBaTh MapaMeTPhl U KPUTSPUHU PELICHHS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC TIPU U3YYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TEpPEHOCUTh 3HaHUS 10 (U3MKE B MPAKTHUUECKYIO 00J1acTh
KU3HEAESITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3MUECKOTO COAEpKAaHUS M3
UCTOYHHMKOB PAa3HbIX THUIIOB, CAaMOCTOSTENIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CUCTEMAaTH3alMI0 M UHTEPIpeTalni0o MHPOPMAlUU pa3lIUYHBIX BUIOB U (opm
HpeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHHMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX
3aJ1a4 ¢ cOOII0ACHNEM TPEOOBAaHUI SPrOHOMUKHU, TEXHUKHU O€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHts, MPAaBOBBIX M STHYECKUX HOPM, HOPM HH(OPMALMOHHON
0e301acHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4YeHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAJIbHYIO
dopmy mpencTaBICHUS U BU3YyaTH3aIUH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYILIECTBIISITH OOIIIEHHE Ha YpOKaX PU3UKU U BO BHEYPOUHOU €S TEILHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH()JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOJIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIbLHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € Y4YETOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKAOr'0 YIEHA KOJUIEKTUBA;

IIPUHAMATh  L€Id COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA M0 €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEMCTBUH,
pacupenensiaTh poid ¢ YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIAJla M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHiA
pe3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSX, TPOSBIATH TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJIbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIBLHOCTh B 00JacTH
bU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJIHCHHS TPAKTHYECKON PabOThI ¢ YUYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUI;

JlaBaTh OICHKY HOBBIM CUTYaIIHUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crtocoOCcTBOBaTh (HOPMUPOBAHUIO M MPOSBICHUIO JSPYAUIMH B 00JacTH
(bM3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIN YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABATENbHOW  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEUCTBUHA M MBICIUTEIBHBIX TMPOIIECCOB, HMX pPE3yJbTaTOB U
OCHOBaHUM;

KCTOJIb30BaTh MPUEMBI pe(IEKCUN ISl OIIEHKH CUTYyalliH, BHIOOpa BEPHOTO
pelIeHus;



YMETh OILICHUBAaTh PUCKM U CBOECBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUYKEHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSITEIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JIeSITEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B npouiecce 10CTUX)KEHUSI TUYHOCTHBIX PE3YJILTATOB OCBOCHUS MPOrPaMMBbI 110
dbuzuke 78 ypoBHS cpeaHero oOlmero oOpa3oBaHHST Y O0OyYaromuxcs
COBEPILECHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, MpeIoaaraonmn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON c(ephl,
OBITh YBEpPECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh HCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONIEPEIKUBAHMUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOH(QIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K koniy o0yuenus B 10 kiacce npemMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KApPTUHbI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU 1€ TETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJICTECH:
MarepualibHasi TOYKa, HHEpIMaibHas cCUcTeMa OTCU€Ta, abCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, )KUAKOCTEN W TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHun HU3NYECKuX 3a1ay;

pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



AIEKTPOJAMHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIMHEIHOE JIBHKCHUE,
CBOOOJIHOE TAJIEHUE TEN, JBUKEHHE MO OKPY>KHOCTU, MHEPLIUS, B3aUMOJCHCTBUE
Ten, qud@y3usi, OpOyHOBCKOE ABUKEHHUE, CTPOCHHUE JKUJIKOCTEH M TBEPIBIX Te,
U3MeHeHne o0bhEMa Tell MpU HarpeBaHWM (OXJIAXKIACHUH), TEIJIOBOE PaBHOBECHE,
UCIlapeHue, KOHJACHCAlUs, IUIaBJICHUE, KPUCTA/UIM3allUs, KUIEHUE, BIIAXKHOCTh
BO3J/lyXa, MOBBINICHUE JABJICHUs Ta3a MPU €r0 HArpeBaHUM B 3aKPBITOM COCYIIE,
CBSI3b MEXKAYy MapamMeTpaMu COCTOSIHHS ra3a B M30IpOIeccax, dJAEKTpU3alus Ted,
B3aNMOJICVICTBUE 3aPAI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCMOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJIMHATa, MyTh, IEpPEMEIICHUE, CKOPOCTh, YCKOpEHHEe, Macca Tela, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTHsi, MOTCHI[MAIbHAs YHEPTUs, MeXaHUYeCKasl
paboTa, MexaHWYeCKass MOIINHOCTh;, NPU ONHCAaHWW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICI HCHOJB3yEMbIX BEJIIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSA3BIBAIOIIUE JAHHYIO (PU3MUECKYIO BEIUUYHMHY C JIPYTHUMU
BEJIMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONBb3Yd (U3MUECKHEe BETUYMHBI: JIaBIIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPTUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSs HEprusi, pabora rasa,
KO3} (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMBIX BEIUMYHMH, UX
0o0O3HAaueHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JIAHHYIO
(Gu3MUECKYI0 BEIMUUHY C IPYTUMU BETUYUHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUYMHBI: IIICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIs, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCTOIB3YEMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIUHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3MUECKYIO BEJIMUYUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBI: 3aKOH BceMupHoro Tarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMPABUS WHEPUHUATIBHBIX CUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBUXKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 3TOM pas3inyaTh CIIOBECHYIO
bOpMYyITHUPOBKY 3aKOHA, €r0 MaTeMAaTHYE€CKOE BBIPaKEHUE U YCIOBHUS (TpaHULIbI,
00J1acT) MPUMEHUMOCTH;



O0OBSCHATH OCHOBHBIC TIPUHIIHITBI ICHCTBUS MAIIIUH, PUOOPOB M TEXHHUECKUX
YCTPOUCTB; pa3ianuyaTh yCIOBHS UX 0€30MaCHOTO UCIOJIb30BaHUS B TOBCEIHEBHOM
KU3HU;

BBITIOJHATE JKCIEPUMEHTBHI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU STOM
dbopmynupoBaTh nMpodiieMy/3a1auy U TUIOTE3y YU4EOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEIIOKEHHOTO 000y I0BaHMSI, IPOBOIUTH OIBIT U POPMYITUPOBATH
BBIBO/IBI;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHUS (PU3HUYECKUX BEITUYHH, TIPH
STOM BBIOMPATh ONTHMAJILHBIN CIIOCOO M3MEPEHHUS M HCIOJIb30BAaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GUKCHpPOBATH PE3YJIBTATHI TIOJYUYCHHON 3aBUCUMOCTH (DH3NYCCKUX BEIIMYMH B BHJIC
TaOIuI] U TpaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIEI0BAHNS,

co0JIro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEJACHUU UCCIICIOBAHUN B
paMKax ydeOHOTO OJKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESATENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpPaTOpHOTrO
000py10BaHMUS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUS 3aJa4H
BBIOMPATh (U3UYCCKYIO MOJCHb, BBIICIATh (GU3UUCCKHE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMMBIE ISl €€ peIleHUs, MPOBOAUTh PAcUEThl U OLICHUBATh PEATHHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4M: BHICTPANBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXICHHM C OMOpPOW Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uYecKUe SIBICHUS;

MCIIOJIb30BaTh IIPH PEIIEHNN YI€OHBIX 33]1a4 COBPEMEHHbIE MH(POPMAITMOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETAIIMU U TPEACTABICHUS
yu4eOHOM ¥ HAYYHO-TIOMYJSAPHOW WHPOPMAINU, TOJYYCHHOW U3 Pa3IUIHBIX
WUCTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOIYyIaeMyI0 HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAYKH, 0OBSICHEHHE TIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TeXHOJIOTHH;

MCITOJIB30BaTh TEOPETUUCCKUE 3HAHUS TT0 (PU3HKE B TOBCETHEBHOM KU3HU IS
oOecrnieueHus 0€30MACHOCTH MpH OOpalleHUH C NpUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, NIJISi COXPAHEHUS 370POBBS M COOIOIECHUS HOPM DKOJIOTHYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH Cpee;



paboTaTh B TpyHIi€ C BBIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATh padOTy TpYyNHIbl, PALUMOHAIBHO pACHpPeleisTh OOA3aHHOCTH H
IUIAHUPOBAThH JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBATHO OLCHUBATH
BKJIaJ] Ka)KJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMOM MPOOIIEMBI.

K xoniy o6yuenus B 11 kiacce npeaMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCTO (PU3uKu B (HOPMUPOBAHHUU
COBPEMEHHOW HAyYHOM KapTUHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHUKU H
TEXHOJIOTUH, B MPAKTUYECKON AESTENbHOCTU JIOACH, IeJIOCTHOCTh M €IMHCTBO
(du3nUecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOUCYHBIM AMEKTPUUECKUI 3apsijl, Jy4 CBETa, TOUCUHBIM UCTOYHUK CBETA, s/IepHas
MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeJIb aTOMHOTO SiApa MpH pEelIeHUH (DU3UUECKUX
3azay;

pacno3HaBaTh (pu3nMYecKue ABICHUS (MPOLIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJUHAMUKHI U KBAHTOBOM (DMBHMKU: DJIEKTPUUYECKAs MTPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJICUCTBHE
MarHuTOB, SJEKTPOMArHUTHAs WHAYKIMS, JICHCTBUE MATrHUTHOTO IO Ha
POBOAHUK C TOKOM W JBWXKYIIUKCS 3apsif, DJIEKTPOMArHUTHBIE KOJI€OaHUS H
BOJIHBI, TPSIMOJUHEHHOE pACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHHE,
uHTepdepennus, AudpakuuMs W MOJSpU3alMsi  CBETa, JIMCIIEPCUSl  CBETA,
dboToanekTpuueckuii 3pdekt (hororddeKT), CBETOBOE MaBlicHUE, BOZHUKHOBECHHE
JUHENYaToro CIeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaANOaKTHBHOCT;

ONMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKHE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTh  pa3JIMYHBIX  Ccpel) WU
AJIEKTPOMArHUTHBIE SBJIEHUS (MPOLIECCHI), MCIMONB3YsSd (U3NYECKUE BEIHMYMHBI:
ANEKTPUYECKUI 3apsJ]l, CHJIA TOKA, 3JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
COIPOTUBJICHHE, PA3HOCTh MOTEHLMATOB, AIEKTPOJBIKYIAs CHia, paboTa TOKa,
UHIYKUHAST MarHUTHOro moiisi, cuna Awmrmepa, cuna JlopeHua, MHIYKTUBHOCTH
KaTyIIKH, SHEPIHsl 3JIEKTPUYECKOr0 W MAarHUTHOTO MOJEH, MEepUoJ M YacToTa
KoyiiebaHuii B KojeOaTelnbHOM KOHType, 3aps] U Ccuila TOKa B IIpolecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHu#d, (QOKYCHOE pacCTOSHUE W
ONTUYECKAasl CHUJIa JIMH3bI, IPU OMNHUCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUIN
CMBICI HCIOJBb3YEMbIX BEIWYMH, HMX OO0O3HAYCHUS W E€IUHHIIBI, YKa3bIBaTh
(G opMyIibl, CBSI3bIBAIOIIUE TAHHYIO (DU3UYECKYIO BEIMUUHY C JPYTUMU BETUUMHAMU;

ONMCHIBATh H3YYEHHbIE KBAaHTOBBIE SIBICHHMS M IPOLECCHl, HCHOJbB3Ys
du3nYecKre BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U



aTOMHBIX SIEP, TPU OINMCAHWW TPABWIBLHO TPAKTOBATh (DU3UYCCKUH CMBICI
WCITOJIB3YeMBIX BEJIMYWH, WX OOO3HAYCHWS W CIWHUIIBI, YKa3bIBaTh (HOPMYIIEI,
CBS3BIBAIOIINE JIAHHYI0 (U3MYECKYIO BEJIWYHMHY C JAPYTHMH BEJIUYMHAMH,
BBIYUCIISATH 3HAUCHHUE (DU3NICCKON BEIIMYNHEI;

aHAM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBJICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI W MPUHIUIIEE: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEILHOTO U MapaJLICIbHOTO
COCIMHEHUsI NPOBOJHUKOB, 3aKOH J[koyma—JleHla, 3aKOH BJIEKTPOMArHUTHOM
WHAYKITMH, 3aKOH TMPSIMOJUHEHHOTO PacpOCTPAHCHHS CBETa, 3aKOHBI OTPAKCHHUS
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHEHHE DiHIITEWHA a1 GorodddekTa,
3aKOH COXPAaHCHHsSI DHEPTHHU, 3aKOH COXPAHCHHS HMMIYJIbCA, 3aKOH COXPaHCHHSI
ANIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUs MAacCOBOr0 uwMciia, mocTyiaTel bopa,
3aKOH PaJIMOAKTHBHOTO Pacraja, Mpy 3TOM pasiindaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYCCKOEC BBIPAXKECHUE W YCJIOBUSA (TpaHMIIBI, 00JIacTH)
IPUMEHUMOCTH;

OTIpeICIISITh HAIIPABJICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO ITOJISI TPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHiia;

CTPOUTh U OIMCHIBATh H300paKEHHE, CO3[1aBaeMOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHI IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUH U
IPOIIECCOB C HCIOJb30BAHMEM TNPSIMBIX W KOCBEHHBIX M3MEPEHHI: MpU STOM
dbopmynupoBaTh MpoodIeMy/3a1auy U TUIIOTE3y YU4EOHOTO IKCTIIEPUMEHTA, COOMPATH
YCTAaHOBKY U3 MPEIIOKEHHOTO 000PY10BaHMS, IPOBOJIUTH OTBIT U POPMYIUPOBATH
BBIBO/IbI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO HM3MEPEHUS M HCIOJIb30BaTh WU3BECTHBIC
METO/Ibl OLEHKH MMOIrPENIHOCTEN U3MEPEHNU;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEpPEHUN: TPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (UKCHPOBATH PE3yJIbTAThI
MOJTYYCHHON 3aBUCUMOCTH (M3MUECKUX BEJIMYWH B BHUJE TaOIHUI] M TpaduUKOB,
JIeaTh BBIBOIBI 110 pe3yIbTaTaM MCCIIECI0OBAHMS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPyAa MPHU MPOBEACHUH WCCICIOBAHUNA B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON W TIPOSKTHOU
JESTENHPHOCTH C WCIIONh30BAHUEM H3MEPHUTENIBHBIX YCTPOUCTB M J1aOOPaTOPHOTO
000pyTI0BaHMS;

pemaTth pacy€THbE 3a7a4dl C SBHO 33aJlaHHOW (DU3UYECKOW MOJIEIbIO,
UCIONIb3YS (PM3MYECKUE 3aKOHBI W TIPUHIIUATIBI, HA OCHOBE aHAJN3a YCJIOBUS 3aa4u
BBIOMpPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3UUECKHUE BEIMYHHBI U (POPMYIIBI,
HEOoOXoMuMbIe NIl €€ PEIICHUs, MPOBOAWTH PACUEThl U OICHUBATH PEATHHOCTH
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITMINHBI,



pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HENIPOTUBOPEUUBYIO
LIETIOYKY pACCYKICHUU C OIOPOM Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuzuvecKkue sIBJICHNUS,

UCII0JIb30BaTh IPU PEIICHNHU YUeOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUMU I IOUCKA, CTPYKTYPUPOBAHUA, UHTEPIPETALMU U NPEACTABICHUA
y4eOHOM ¥ HAy4YHO-TIOMYJSAPHOM HMHPOpPMALMM, MOJYYEHHOW U3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKH aHAJTM3UPOBATH MOJIYyHaeMyt0 HHPOPMAIIHIO;

OOBSACHATh NPUHIMUIBI JACHCTBUS MAaIIMH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCIOBUS UX O€30MAaCHOIO MCIOJIb30BaHUS B MOBCEIHEBHOM
YKU3HU;

IPUBOJUTH MPUMEPHI BKIAAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKHUE 3HAHUS IO (PU3KKE B MOBCETHEBHOM KU3HU JJIS
oOecrieueHusi 06€30MacHOCTH MpU OOpalieHuu ¢ TpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAaMU, JIJIsi COXPAHEHUS 37I0POBBSI M COOJIOJECHUS HOPM HKOJIOTHYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPa0OTy TpYMNMbl, PALUOHATIBHO pacnpeAessiTh OOA3aHHOCTH MU
IUIAHUPOBATh JEATEIIBHOCTh B HECTAHJAPTHBIX CUTyalUsAX, aJleKBAaTHO OLIEHUBATH
BKJIa/l K&KJIOTO U3 YYaCTHUKOB I'PYIIBI B PEIIEHUE paccCMaTpUBAaeMOil MpoOIeMBl.
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