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MOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1o (usuke 6a30BOr0 ypOBHsI Ha yYpPOBHE CpelHero obimero oOpasoBaHusi
pazpaboTaHa Ha OCHOBE MOJIOKEHHH M TpeOoBaHMH K pe3yibraTaM OCBOCHHS OCHOBHOM
oOpaszoBaTenbHOM mporpammsl, mpeictasieHpix B ®IOC COO, a Takke ¢ yd€Tom
denepanbHOit  pabodyel MPOrpaMMbl BOCHHTAHHS M KOHIEIHIMH [PENOJaBaHus y4eOHOro
npeamera  «@Dusukay B 00pasoBaTeNbHBIX  oprammsamusx — Poccumiickoit  deneparni,
peaM3yIOIIX OCHOBHBIE 00pa30BaTENIbHbIC IPOrPAMMBI.

Coziepkanue IporpaMmbl 110 (H3MKe HampaBlIeHO Ha (OPMHPOBAHHE ECTECTBEHHO-
HAYYHOU KapTUHBI Mupa oOydarommxcs 10-11 kmaccop npu obyueHnn ux Qusnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-AESTENBHOCTHOTO Nojixo/a. [Iporpamma no Gusrke COOTBETCTBYET
tpeboannsim ®T'OC COO K MIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METAlPEIMETHBIM
pesyabTaTaM OOydYeHHs, a TaKKe YUMTHIBAET HEOOXOJAUMOCTH PeaTn3alUM MEXIPEIMETHBIX
cBs3ell (DM3MKM C €CTECTBEHHO-HAYYHBIMH Yy4ueOHBIMH IpeaMeTamu. B Heil ompenenstorcs
OCHOBHBIE I€JM M3yueHHs] (GU3UKH HA YPOBHE cpelHero olmero oOpa3oBaHuMsl, TUIAHHPYEMbIC
pe3yJbTaThl OCBOCHHSI Kypca (GHM3HKH: JHMYHOCTHBIE, METAlpeMETHBIC, MPEAMETHbIC (Ha
0a30BOM ypOBHE).

[TporpaMma 1o Gpu3uKe BKIIOYAET:

e IUIAHMPYEMBIE PE3YJIbTATHI OCBOCHUS Kypca QU3HKK Ha 0A30BOM YypOBHE, B TOM 4YHCIIE

npeJMETHBIE pe3yIbTaThl 10 rojiamMm 00yUYeHu;

e cozepxanue yuebHOro mpeamera « Puznkay» 1o rojgam o0ydeHus.

duznka Kak Hayka 0 Haubosiee OOIINX 3aKOHAX MPUPOJIbI, BHICTYIIAs B KAUeCTBE yUeOHOIo
IpeaMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIAJ B CHCTEMY 3HAHMH 00 OKpYXKaloIeM MHpE.
IIkonbHbI Kype OGH3MKH — CHCTEMOOOpA3yIOMIMi JUIi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
TIPEIMETOB, MOCKOJIbKY (pU3HIECKHe 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHHUM, H3y4aeMBbIX
XUMHeH, Ouosorueii, ¢pusuueckoit reorpadueii u acrpoHomuei. Vcmonb3oBaHne u aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHHMI ONpeJeNseT XapakTep H pasBUTUE Pa3sHOOOPa3HBIX
TEeXHOJOTUH B chepe HHEPreTUKH, TPAHCIOPTA, OCBOEHMs KOCMOCA, IOJy4YEHHsI HOBBIX
MaTepHaoB ¢ 3aJAHHBIMU CBOMCTBAMH U Jpyrux. M3yuenne Gu3nku BHOCHT OCHOBHOM BKJIAJl B
(GopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00ydarommxcs, B opMUpoBaHUue yMEHUIH
IPUMEHSTH HAYYHBIA METO/I TIO3HAHUSI TIPY BBIOJHEHMU UMHU y4EOHBIX MCCIICIOBAHHA.

B ocHOBY Kypca (GU3MKU 7Sl YPOBHS CpeHero oomero oopasoBaHust MOJIOKEH Psi/T H/ICH,
KOTOPbIE MOYKHO paccMaTpUBaTh KaK MPUHIUIILI €0 MOCTPOCHHUSL.

Hoes yenocmuocmu. B COOTBETCTBUH C HEH KypC SABJIAETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COZIEPIKMT MaTeprall M3 BCeX Pa3ziesioB (PU3MKM, BKIIOYAET KaK BOIPOCHI KIACCHYECKOU, TaK U
COBPEMEHHON (U3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUY ¢ Hell MaTtepual Kypca QU3HKH 00beTMHEH BOKPYT
¢usuueckux Teopwil. Bemymmm B Kypce sBasercs (OPMHPOBAHHE TIPEICTABICHHH O
CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BELIECTBE U TOJIE.

Hoes zymanumapuszayuu. EE peanusanus npeanogaraeT UCIojlb30BaHUE I'yMaHUTAPHOTO
HOTeHIMana pU3NUECKON HAyKH, OCMBICIICHUE CBSI3M Pa3BUTHs (U3MKU C pa3BUTUEM OOIIECTBA,
a TaK)kKe ¢ MHPOBO33PEHYECKUMHU, HPABCTBEHHBIMHU 1 9KOJIOTHYECKUMH IIPOOJIEMaMHU.

Hoes npuxnaonoii nanpasiennocmu. Kypce GU3MKH IpeanosaracT 3HaKOMCTBO € IIHPOKHUM
KPYIOM TEXHUYECKUX U TEXHOJOTMYECKUX TPUIIOKEHUH U3y UEHHBIX TEOPHUid 1 3aKOHOB.

Hoes skonocusayuu peaynusyercst IMOCPEICTBOM BBEJECHUS DIIEMEHTOB COJEpIKAHUS,
HOCBALIEHHBIX JKOJIOTHUYECKUM IPOOJIeMaM COBPEMEHHOCTH, KOTOPBIC CBSA3aHBI C PA3BHUTHEM



TEeXHUKH ¥ TEXHOJIOTHH, a TakKe 00CYKICHUs IIpoOJIeM PAllHOHAIBHOIO IPUPOIOTIONB30BAHMS U
HKOJIOTHUECKON OE30I1aCHOCTH.

CTep)KHEBBIMH DJIEMEHTAMH Kypca (QU3MKH HA ypOBHE CPEIHEro obmero oOpa3oBaHus
SBISEOTCSL (Du3uueckue Teopur ((HOpMHPOBAHME MPEJCTABICHAN O CTPYKTYPE MOCTPOCHHUS
dusmueckoit Teopuu, pond (GyHIAMEHTAILHBIX 3aKOHOB M TIPUHIMIOB B COBPEMCHHBIX
pesCTARIEHUSIX 0 MPUPOIC. TPAaHUIAX [PUMCHAMOCTH TCOPHH, VA ONUCAHUA CCTCCTBCHHO-
HAyYHBIX SBJICHUI U TIPOLIECCOB).

CHCTEMHO-IESTeIbHOCTHBIN MOJX0/I B Kypce (PU3UKH pealu3yeTcs IMPEKIE BCETo 3a CucT
OpraHM3aIMH KCTIEPUMEHTAIBHON IesTeTbHOCTH o0yyatommxcs. Jlist 6a30Boro ypoBHs Kypca
(GU3MKH — 5TO HMCIMOJIB30BAHME CHUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB 1
1abopaTOpHEIX paboT, KOTOpeE B MporpavMme 1o (usnke OObeIMHEHbl B OOLIMIl CIHCOK
VUCHHYECKHX MPAKTHYECKHX paboT. BhIienenue B yKa3aHHOM IepedHe 1abopaTopHbIX pabor,
IIPOBOJMMBIX ULl KOHTPOJS M OLEHKH, OCYIIECCTBIACTCS Yy4aCTHUKaMU 00pazoBaTeIbHOIO
MpoIecca UCXOMIs U3 0COOEHHOCTEH IITAHNPOBAHKS U OCHAIICHHs KaOnHeTa ¢uzuku. [Ipu sTom
obecrieurBaeTCs OBJIAJEHHE OOYYalOIMMHUCS YMEHHUSIMHU IIPOBOJUTH KOCBEHHBIC HM3MEPEHMS,
WCCIIEOBAHUSL 3aBUCUMOCTEN (DU3MYECKUX BEJIMYMH M IIOCTAHOBKY OIBITOB IO TIPOBEPKE
NPEUIOKEHHBIX THIIOTE3. '

BoJiblioe BHEMAHKE YENSETCs PElICHHIO PACUETHRIX M KaueCTBEHHBIX 3aiadq. lIpu sTom
JUISL pACUETHBIX 33/1a4 TIPHOPUTETOM SIBISIOTCS 3a/[a4M C SIBHO 3a/[aHHON (U3UYECKOH MOJIEIIBIO,
[103BOJISIONINE TIPUMEHATH HW3YUCHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjieia
Kypca, TaK ¥ MHTErpPUpYs 3HAHUS M3 PasHbIX pasjesos. [l KaueCTBEHHBIX 3a/1a4 IIPHOPUTETOM
SBJISIOTCSL 3ajaHusi Ha OOBSICHEHHME MpOTEeKaHWs (U3NYECKUX SBJIECHHH | TPOIECCOB B
OKpYIKalolel JKU3HH, TpeOyiomue BbIOOpa (HU3MUECKON MOZJETH Ul CUTYalluH IPAKTHKO-
OpPHEHTHPOBAHHOTO XapakKTepa. '

B coorBerctBuu ¢ TtpeboBanusmu PI'OC COO Kk MarepHalbHO-TEXHUYECKOMY
obecriedeHnio yueGHOro mporecca 0a3oBBIf YpOBEHb Kypca (U3MKH Ha YPOBHE CPEIHEro
061mero 06pa3oBaHMs JO/DKEH U3ydaThCsi B YCIOBHAX TPEIMETHOTO KaOuHEeTa (QU3NKH WM B
YCIIOBHSIX MHTETPUPOBAHHOIO KaOMHETA TIPE/IMETOB ECTECTBEHHO-HAYYHOTO IuKIa. B KaOuHeTe
du3uKH J0KHO OBITH HEOOX0AMMOE TaboPaTOPHOE 00OPY AOBAHHE JUIsl BHINOIHEHHUS yKA3aHHbIX
B IporpaMme 10 (H3MKe YyUYCHHUYECKHX IIPAKTHYECKUX paboT M JIEMOHCTPAIMOHHOE
obopy1oBaHuE.

JleMoHCTpannonHoe 00opyaoBanue (GOpMUpYETCs B COOTBETCTBMH C  TIPUHIUIIOM
MUHUMAJIBHOM JOCTATOYHOCTH M OOECIICUMBACT MOCTAHOBKY IEPEYMCICHHBIX B MPOrpamMMe 10
(H3HKe KITIOUEBBIX JEMOHCTPALME Uil MCCIENOBAHUS U3y4aeMBIX SBICHHH H IPOIECCOB,
OMITUPHYECKHX ¥ (yHIAMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX PUMEHEHHIH.

JlaGopaTopHoe 06Opy/I0BaHHE Ul yUEHHYECKHX MPAKTHYECKHX paboT Qopmupyercs B
BUJIE TEMATHYECKUX KOMILIEKTOB M OOecreuuBaeTcss B pacdére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaronuxcs. Temarnyeckue KOMIUIEKTHI J1abOpaTOpPHOro 00OpYOBaHMs JIOIKHbI OBITH
IOCTPOEHB! HA KOMIUIEKCHOM HCIIOJIb30BAHMHM aHAJOTOBBIX M LU(POBBIX NPHOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPHTEBHBIX CHCTEM B BHJIE IIM(POBBIX J1a00PATOPHId.

OCHOBHBIMH LIEJISIMU M3ydeHust HU3UKU B 001eM 00pa30OBAHUH SIBIISIOTCS:

e (opMHpOBaHHE WHTEpeca M CTPEMIICHHS OOYYAIOIIMXCs K HAyYHOMY W3YYCHHIO

IPUPOIBI, PA3BUTHE UX UHTEIUICKTYaTBHBIX M TBOPYECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TNpEICTABICHANH O HAydHOM METOJe TO3HAHWS K  (opMHUpoBaHHE
FCCIIEIOBATENILCKOTO OTHOIIEHHUS K OKPYKAFOIIUM SIBJICHUSIM;



dopMHpOBaHHe HAyYHOIO MHPOBO33PEHHUS KaK pe3yJbTara H3YYCHHs OCHOB CTPOCHHS
Marepuu ¥ (yHIaMEHTAIBHBIX 3aKOHOB (DHU3HKH;

dopMHpoOBaHHE yMEHHH 00BICHAT SBICHHS C HCTIOIB30BAHMEM (U3HUYCCKHUX 3HAHHI 1
HAyYHBIX JI0Ka3aTeNIbCTB,

(opMHEpOBaHUE MPEACTABICHUH O POJM (U3UKH JUISL PA3BUTHS IPYTHX €CTECTBEHHBIX
HayK, TEXHHUKHA ¥ TEXHOJIOTHH.

JlocTHXeHMe STUX Iejiell 00ecIeurBaeTcs pEelIeHHeM CISYIONNX 3a1a4 B IPoLEcce
M3ydeHus Kypca GU3MKU Ha yPOBHE CPeIHEro 001Iero oopasoBaHus:

npuoOpeTeHre CUCTEMBl 3HaHUI 00 OOIINX (GU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSIX, BKJIIOUAsi MEXAHUKY, MOJICKYJISIPHYIO (GU3UKY, JIEKTPOJAMHAMHUKY , KBAHTOBY IO
($U3KKY ¥ 2JIEMEHTBI aCTPODHU3HUKH;

(GopMHEpOBaHHE yMEHHH INPUMEHSTH TEOPETHYECKHE 3HAHUS UL 00BSICHEHU S
(Gu3HYECKUX SIBIEHUH B TPUPOJIC W JUI NPUHATHA NPAKTHYCCKUX pelieHuii B
[IOBCEIHEBHOM JKU3HMU,

OCBOEGHHE CIIOCOOOB pelIeHHs Pa3IMYHBIX 3a7ad C SBHO 3aJAHHOK (buzmIecKoi
MOJIENIBIO, 3a/a4, MOJPa3yMEBAOIIMX CAMOCTOSITENBHOE CO3JaHue  (HU3UYUECKOi
MOJIEJIH, aJleKBATHOM yCIIOBUSIM 3aJ1a4H,

NOHMMaHKe (U3UUECKHX OCHOB M IPHHIHUIOB JIEHCTBHS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOIMYECKUX MPOIIECCOB, UX BIIMSHHUS HA OKPYIKAIOIIYIO CPELy;

OBJIaJIEHHE METOJAMH CAMOCTOSITELHOIO IJIAHUPOBAHUS M TPOBEJICHHs (PU3HYECKUX
OKCIIEPUMEHTOB,  aHalM3a W HHTepIpeTaluu pHpOpMAIUK,  ONpEE/ICHUs
JIOCTOBEPHOCTH TIOJIyYEHHOTO Pe3yJibTara;

CO3JIaHUe YCIIOBHI TS Pa3BUTHs YMEHUM [IPOEKTHO-HUCCIIEIOBATEIBCKON, TBOPUYECKOM
JIESITeIbHOCTH.

Ha u3yuenwe ¢usuku (6a30Bblil ypOBEeHb) Ha YPOBHE CpeIHEro obiuero oOpasoBaHHs
oTtBommuTest 136 wacos: B 10 Kimacce — 68 yacos (2 waca B Heneno), B 11 knacce — 68 vacos (2
yaca B HEJIEJIO).

IIpenaraeMplii B iporpamMme 1o (Gpusmke nepedyeHb J1adopaTopHbIX U NPAKTHYECKUX pabor
SIBJISICTCS. PEKOMEH/IOBAHHBIM, YYHTENb JeJIaeT BBIOOp MPOBEJICHUS Ja00PaTOPHBIX PadoT 1
OIBITOB C YUETOM WH/IMBH/YATIBHBIX 0OCOOEHHOCTEH 00y YarOIIHXCSL.



COJAEP)KAHUE OBYYEHUSA
10 KJIIACC

Pa3gen 1. ®u3uKa ¥ MeTOAbI HAYYHOI0 MO3HAHUNA
dusuka — Hayka o mpupoze. Hayunbie METO/bI NMO3HAHUS OKPYIKAIOLICTO MHPA. Posib
YKCIIEPUMEHTA B TEOPHH B IIPOIIECCE TIO3HAHUS [IPUPOBL. IKCICPUMEHT B duzuke.
MozenupoBanue (pU3MUECKUX SBICHHUI W nporeccos. HayduHble rumoTespl. duznueckue
3aKOHBI ¥ TEOPUH. [ PaHUIIBI IPUMEHUMOCTH (PU3UIECKHUX 3aKOHOB. [IpHHIMIT COOTBETCTBHSL.
Poib ¥ MecTo (u3uMKM B (OPMHUPOBAHMM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
NIPaKTHYIECKON ICATETBHOCTH JIIO/ICH.
Jlemoncmpayuu
AHAJIOroBbIe U IU(PPOBHIE H3MEPHTEILHbIE TPUOOPBI, KOMIBIOTEPHBIC JATYAKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanudeckoe BIdKkeHHe. OTHOCHTENBHOCTh MeXaHudeckoro asimkeHus. Cucrema
orcuéta. Tpaekropusi.

Ilepemernenue, CKOPOCTh (Cpe/Hsisi CKOPOCTh, MTHOBEHHAS CKOPOCTb) M YCKOpEHHE
MaTepHAIbHOM TOUKH, UX TPOEKIUH HA OCH CHCTEMBI KOOPJHUHAT. CnoxeHue TepemMeIeHui u
CJIO)KEHUE CKOPOCTEH.

PaBHOMEpPHOE ¥ PAaBHOYCKOPEHHOE IPSIMOJMHEHHOE JBHKCHHUE. ['paduku 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHS, Iy TH U TIEPEMEILECHHS MATCPHATLHOH TOUKH OT BPEMCHH.

CBoboHOE TaieHne. Y CKopeHHe CBOOOIHOTO I ICHHUSI.

Kpusonuneiinoe jpikenne. JIBuKeHHe MaTepHalbHOW TOYKH 1O OKPYXHOCTH €
MIOCTOSIHHOM 10 MOJYJIO CKOPOCTBIO. YTIIOBas CKOPOCTb, JHHEHHAs CKOPOCTb. Ilepuon u
yacTora obpatieHus. L[eHTpocTpeMUTEIbHOE yCKOPEHHE.

TexHuyeckue YCTPOWCTBA ¥ IPAKTHYECKOE IPHMEHEHHE: CIHIOMETP, JIBHKCHHE
CHapSAZIOB, IIEIHbIEC ¥ PEMEHHBIE MepelayH.

Jlemoncmpayuu

Moieib CHCTEMBI OTCUYETA, MIUTIOCTPAIMS KWHEMATHYECKUX XapaKTePUCTUK JBHIKCHHSL.

IIpeoGpazoBanue JBUKEHUH € HCIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[TaysieHue Tell B BO3AyXe U B PA3pEKEHHOM IIPOCTPAHCTBE.

HabsmroieHue JBMKEHHS Telia, OpPOIEHHOI0 1101 yIJIOM K TOPU30HTY M FOPU30HTAIBHO.

W3mepeHue yCKOPEHHUs CBOOOTHOTO MaICHHUSI.

HanpasiieHue CKOPOCTH IIPH JIBUKECHUH 110 OKPYKHOCTH.

Vuenuyeckuii sxcnepumenn, 1abopamopHeie pabomol

Vi3yueHne HepaBHOMEPHOTO JABIDKEHHS C LENBIO ONPE/IETICHHS] MTHOBEHHOH CKOPOCTH.

WceeoBaHWe  COOTHOIIEHMS — MEXIy — IyTSAMH, — [OPOMICHHBIMH  TEJIOM  3a
[OCJIeI0BATEIbHBIE PABHBIE MPOMEXKYTKH BPEMEHHM MPH PABHOYCKOPEHHOM JBHXKCHUH C
HAYaJILHOM CKOPOCTBIO, PABHOM HYJIIO.

M3ydenue JABHKCHHUS IIapHKa B BA3KOM HKHIKOCTH.

W3yuenue IBHKEHUS Tesa, OPOLICHHOTO TOPU30HTAIILHO.

Tema 2. /lunamuka

[Tpunnun otHocutensHocty [anunes. [lepsorif 3akon HeloToHa. WuepuuaibHble CUCTEMBI
oTcyYéTa.



Macca Tena. Cuma. Ilpummun cynepnosuiun cun. Bropoi 3akom Heiotona i
MarepuanbHoil Touku. Tperuii 3akon Hpr0TOHA JUIs MaTEPHATIBHBIX TOUCK.

3akoH BceMHpHOro Tarorenus. Cuna tshkectu. [lepBas KOCMHYECKas CKOPOCTb.

Cwuna ynpyroctu. 3akon I'yka. Bec Tena.

Tpenue. Buybl Tpenus (MOKOs, CKOJIbKEHHMS, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuia TPeHHs! CKOJIbKEHHS U Chiia TpeHus 11okost. Koo GuimenT TpeHus. Cua COmpOTUBIIEHUS
TIpU JBUKCHUH TeJla B XKU/IKOCTH UK rase.

[TocTynaTtebHOE U BPAIIATEIbHOE JIBUKEHUE a0COMOTHO TBEPOIO Tea.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpamieHusi. [lmedo cuiibl. YCIIOBHS PaBHOBECHS
TBEPOTO TEIA. |

Texuuueckre yCTpOHCTBA ¥ IPAKTHUYECKOE IPUMCHEHUE: TOMIMIHUKY, BHKCHHC
HCKYCCTBEHHBIX CITy THUKOB.

Jlemoncmpayuu

SIBIeHUE UHEPLIMH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIUX TEJL.

Bropoii 3akon HeroroHa.

W3mepenue cuil.

CII0)KEHHUE CHIL.

3aBUCHMOCTD CHJIbI YIIPYTOCTH OT JiehOopMaliu.

HesecomocTh. Bec Tena mpu yCKOPEHHOM MOABEME U 11aJICHUU.

CpaBHEHHUE CHJI TPEHHUS TTOKOSI, KaYeHHUs! ¥ CKOJILKEHHUSI.

VcIoBrs paBHOBECHS TBEPAOTO Tesa. Bujibl paBHOBECHS.

Vuenuueckuil sKcnepumenm, 1a60pamopiuie pabomoi

M3yuenue ABHKEHAS OpyCcKa MO HAKJIOHHOM ITIOCKOCTH.

VccleioBaHue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIMX B IIPYKHHE M PE3UHOBOM
obpasiie, 0T uxX Jedopmanum.

WcenenoBanue YCIOBUH paBHOBECHS TBEPIOTO TeJla, UMEIOIIEro OCh BPAICHHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Vminyjibe MaTepualibHOM TOUKH (Tena), CUCTEMbI MaTEPHATBHBIX TOYEK. VIMITyJIbC CHIIBI H
H3MEHEHHE UMITyJIbca TeNa. 3aKOH COXPAHEHUS HMITYIIbCA. PeakTHBHOE BUKECHHUE.

PaGora cuiibl. MOIHOCTH CHITBI.

KHHeTHYeCKasi SHEpPrisi MaTepUaibHOH Toukd. Teopema 00 M3MEHCHHHM KMHETHYECKOH
SHEPrHUH.

TToTenumanbHas sHeprus. [loTeHIuaibHas SHEPTHs YIPYTro 1eGOpMUPOBAHHON TIPYKUHBI.
[ToTeHIHANBHAS SHEPIUs TeJia BOIM3U OBEPXHOCTH 3€MIIN.

[ToTeHIMANbHBIE ¥ HEMOTEHIHAIbHbIE Cuibl. CBs3b pabOThl HEMOTEHIMATBHBIX CHIL €
M3MEHEHHEM MEXaHMYECKON SHEPIHH CHCTEMBI TeJl. 3aKOH COXPaHEHHUsI MEXaHHYECKOH YHEPIUH.

Viupyrue u Heynpyrue CToJIKHOBCHHUS.

TeXHHUECKHE YCTPOMCTBA M IPAKTHYECKOE NPUMEHECHHE: BOJIOMET, KOTIEP, NPy KUHHBIN
IIUCTOJIET, ABM)KEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHs UMITYJIbCA.

PeakTuBHOE JBHKEHUE.

[lepexo MOTEHIMATBHOI SHEPTUH B KUHETHYECKYIO X 0OPATHO.

Vuenuyeckuil sKchepumenm, 1a60pamopHuie padonvl



I/I3yquHe aOCOJIIOTHO HEYyHIpyroro yzaapa € IIOMOIIBIO [BYX OJMHAKOBBIX HHUTSAHBIX
MasiTHUKOB. )

HccnenoBanue CBs3U pa6OTI>I CUJIBI C HM3MEHEHHEM MEXaHMYECKOU DHEPIruM TeEJjIa Ha
IIpUMEpPE PACTIKCHUS PE3UNHOBOI'O XKryra.

Paszgen 3. MoJiekyJsipHasi Gu3HKa 4 TEPMOTHHAMHUKA

Tema 1. OcHo6bl MOIEKYNAPHO-KUHEMUHECKOU meopuu

OCHOBHBIE TTOJIOKEHHSI MOJIEKY IIPHO-KHHETHYECKON TEOPUH M MX OIBITHOE 000CHOBAHHE.
Bpoynosckoe jBuxkenue. Jupdysus. Xapakrep JBHKEHHS W B3aHMOJCHCTBHA YaCTHIL
BemiecTBa. MOJIENM CTPOEHHs Ta30B, JKUIAKOCTEH M TBEPABIX Tel W OOBSCHEHHE CBOMCTB
BEIlecTBA HAa OCHOBe 3THX Mojeneil. Macca u pasmepsl Mosekys. KonuyecTBo BerecTsa.
[TocrosiHHast ABOraapo.

Terutooe pasroecue. Temneparypa u eé n3mepenue. Illkana remneparyp Lienbcus.

Mogenp uaeatbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-KHHETHYECKONH TEOPHH
MIeaTbHOro raza. AGCOMIOTHAS TeMmepaTypa Kak Mepa CpeiHeil KMHETHYeCKOH OSHepruu
TEIUIOBOro JBMIKeHHs wuactun rasa. Illkama Ttemneparyp KenbBuHa. ['a3oBbie 3aKOHBI.
Vpasuenue Menzeneesa—Kianeipona. 3akon [lanprona. M30mponecce! B HACATLHOM Trase ¢
[TOCTOSIHHBIM KOJMUECTBOM BemecTra. | paduyeckoe mpejcTaBieHne H30IPOIeCCOB: U30TEPMA,
u3oxopa, nzobapa.

TexHHYECKHE YCTPOHCTBA U MPAKTHYECKOE IIPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu '

ONBITHL, JOKA3bIBAIOIIME JIMCKPETHOE CTpOEHHE BemecTsa, (ororpaduu MOICKY
OpraHUYeCKUX COCAMHEHHM.

OmnpiTel 110 1U(GY3UN KUIKOCTEN U Ia30B.

Moiesib OPOYHOBCKOTO JIBHIKEHHUSI.

Moens onbita IllTepna.

ONBITBL, JIOKA3bIBAIOIINE CYLIECTBOBAHHE MEKMOJIEKYIIPHOTO B3aUMOICHCTBHSI.

Moyielb, WIUTKOCTPUPYIOIIAs IPUPOJLY JaBICHHUS ra3a Ha CTEHKH COCy1a.

ONBITH, WUTKOCTPUPYIOIINE YPABHEHHE COCTOSHMS MICAIBHOTO Ta3a, H30MPOLECCHI.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabonmovi

Omnpezenenre Macchl BO3Iyxa B KIACCHOW KOMHATE Ha OCHOBE HM3MepeHHd 00bhEMa
KOMHATBHI, JIaBJIEHHsI U TEMIIEPATYPbI BO3/lyXa B HEM.

VccneoBanue 3aBUCUMOCTH MEXTy ITapaMeTpaMy COCTOSHUS Pa3pexEHHOT 0 rasa.

Tema 2. OcHo6bl MmepmMoOUHAMUKU

TepMoauHAMUYECKAs CHCTEMA. BHYTpPEHHSs JHEPrusi TEPMOIMHAMHYECKOHM CHCTEMBI H
crioco0bl eé m3mMeHenus. KoinuuecTBo TEIUIOTHI U padoTa. BHYTpEeHHSSI SHEPTUS OJIHOATOMHOIO
WIealbHOro raza. BH/IbI TEIIonepe1a4u: TeronpoBOHOCTh, KOHBEKIIHS, H3TyUeHue. VY IebHas
TEIUTOEMKOCTH BelecTBa. KOIMuecTBO TEIUIOTHI IPH TEIUIONepeaaye.

[Tousitiie 06 amuabaTtHOM mpoiecce: IlepBblii 3aKOH TepMOIAMHAMHKH. lIpumMeHeHue
[IEPBOTO 3aKOHA TEPMO/IMHAMHUKH K H3omporeccam. I'padudeckas nuTeprpeTanus padoThl rasa.

Bropoii 3aK0H TepMOANHAMHKH. HeoOpatumMocThb MporeccoB B MPpHPOJe.

TerioBbie ManMHbL. [IpUHIMIIBI AeHCTBHS TEIUIOBBIX MamuH. IIpeobpasoBanus SHEPruu B
TerIoBbIX MammHax. Kosdduiment nonesnoro jeiicteus Temnopoi mamunbl. [ukin Kapuo u
ero K03 GHUIMEHT MOJNE3HOTO ASUCTBUS. DKOJIOTHYECKUE MPOOIEMbI TEIIOIHEPTETUKH.

TexHuyecKkde YCTPOMCTBA W TIPAKTHYECKOE IPHMCHEHME: JBHUIaTelIb BHYTPEHHETO
cropanusi, ObITOBOHM XOJIOAUILHUK, KOHTHITHOHED.



Jlemoncmpayuu

VI3MeHeHWe BHYTPEHHEH SHEpruM Tela [Py COBEPIIEHMH PabOThl: BBLICT MPOOKH H3
GYTBUIKM TIOJl JEWCTBHEM CXKATOTO BO3JYXa, HarpeBaHue ddupa B JIATYyHHOH TpyOKe myTEM
TpeHus (BUICOAEMOHCTPALIKS).

V3MeHenHre BHYTPEHHEH SHEpriy (TeMIIepaTyphl) Tella py Teruonepesiaye.

OIBIT 10 aMAGaTHOMY PACIIMPEHUIO BO3/yXa (OIBIT C BO3TYIIHBIM OTHHBOM).

Mojiesti MapoBoi TypOMHbL, ABUTATEs BHY TPDEHHETO CrOPAHUs, PEAKTUBHOIO JIBUTaTelIs.

Vuenuueckuii sKcnepumenm, 1a60pamopuie padomol

M3mepeHue y1enbHOM TEMIOEMKOCTH.

Tema 3. Azpezammvle cocmoanun eeuiecmea. Pazosvle nepexoobl

[lapooGpazoBanre ¥  KOHJeHcauus. Vicmapenue 1 KHUICHHC. AOcoyoTHast ¥
OTHOCHTEJIbHAS BIAKHOCTH BO3AyXa. Hachlmennbiii nap. Y aenbHas TEMIoTa napoodpasoBaHus.
3aBUCHMOCTH TEMIIePATy Pbl KMIICHHS OT JaBJICHHS.

Taépnoe Teno. Kpucrammdeckue 1 aMopdubie Tena. AHU30TPOIHS CBOHCTB KPUCTAIUIOB.

Yuakue kpucramibl. CoBpeMeHHbIE Marepuasibl. IlTaBieHHe W KpUCTAUIA3ALMAA. Y nenpHast
teriora masieHus. CyOnumManusi.

VpaBHeHHE TEIUIOBOTO Oanaxca.
TexHuuecKkre yCTPOWCTBA ¥ IPAKTUYECKOE IPUMCHCHHE: TUTPOMETP M IICHXPOMETP,

KaJIOpUMETP, TEXHOJIOTUH MOJIyYCHUSL COBPEMCHHBIX MaTepualioB, B TOM qUCJIC
HaHOMAaTEepHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIILEHHBIX MMAPOB.

Kunenue IIPpH ITOHUKECHHOM JaBJICHHH.

CniocoOBI U3MEPEHHUS] BIAKHOCTH.

Ha6moieHne HarpeBaHus M IUIABJICHHs KPUCTATUTMYSCKOT0 BEIIECTBA.
JleMOHCTpaLus KpHCTAIIIOB.

Vuenuueckuii sxcnepumenm, 1a60pamopHoie padomol

M3MepeHrne OTHOCHTEILHON BIAKHOCTH BO3/TyXa.

Pa3znen 4. DjeKTpOAHHAMHUKA
Tema 1. dnekmpocmamuka

DekTpU3alys Tel. OJJeKTpuuecKuil 3apsj. J[Ba BHJA OJIEKTPHYECKHX  3apsJOB.
TIpOBOIHYKHM, UDIEKTPUKU U TOTYIPOBOHAKH. 3aKOH COXPaHEHMS JIIEKTPUIECKOT0 3apsi/ia.

Bsaumoneiicteue  3apanoB. 3akon Kynona. Toueunblf  onekTpudeckuit  3apsu.
Dnekrpuyeckoe mone. HanpskEHHOCTD DJIEKTPUYECKOro  IOJI. [TpuHIUD CyNeprno3uLun
HIEKTPUYECKHX TToJiel. JInHIM HanpsHKEHHOCTH SJIEKTPUIECKOTO MOJIs.

PaGora cuHi oiekTpocrathueckoro moust.  IloTennman.  PasHOCTE  TIOTEHIMATIOB.
[IpOBOTHEKH U JUBJIEKTPHKH B 3IEKTPOCTATHYECKOM IT0ie. JIuanexTpuyeckas mpoHUIaeMOCTh.

DnekTpoéMKocTh. KoHaeHcaTop. DJEKTPOEMKOCTE IJIOCKOrO  KOHJCHCATOPA. DHeprust
3apsDKEHHOT0 KOHZIEHCATOPA. ’

TexHHUeCKHME YCTPOWCTBA M HPAKTHYECKOE NPUMEHEHHE: DJIEKTPOCKOIL, IJICKTPOMETP,
JIEKTPOCTATHYECKAS 3alUTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KOHJIEHCATOD, KOTTUPOBAJIbHbIH
armapar, CTpyHHbIM IPHHTEP.

Jlemoncmpayuu

VeTpoicTBO ¥ IPUHIMIL IEHCTBHSL DIICKTPOMETPA.

B3aumoielicTBHE HAYJIEKTPU30BAHHBIX TEJl.



DJIEKTPUIECKOE 110JIE 3aPSUKCHHBIX TEL.

ITpOBOIHUKH B 2JIEKTPOCTATHIECCKOM I10JIE:

DeKkTpocTaTuyecKas 3alura.

JIMDJIEKTPUKH B DJIEKTPOCTATHYCCKOM TIOJIE.

3aBUCHMOCTh  DIEKTPOEMKOCTH  IUIOCKOrO — KOHJEHCatopa OT IUIOMAnu  IUIACTHH,
PACCTOSIHUS MEXKIY HUMH M JUOJIEKTPUYCCKOH MPOHUIAEMOCTH.

DHeprus 3apsLKEHHOT0 KOH/ICHCATOPa.

Vuenuyeckuii SKChepumenm, 1abopamopuie pabonmol

M3MepeHune 2NIeKTPOEMKOCTH KOH/ICHCATOpa.

Tema 2. ITocmoannviii 21ekmpuyeckuii mox. ToKu 6 paziuiHwlx cpedax

DIeKTPHYECKHi TOK. YCIIOBHS CYIIECTBOBAHHS SJIEKTPUUECKOTO TOKA. MCTOYHUKH TOKA.
Cura Toka. [1oCTOSTHHBIN TOK.

Hanpsokenue. 3akon Oma Juis ydyacTKa HEIu.

DJIEKTPUUYECKOE COIPOTUBIICHHE. VY nenpHOE CONPOTUBIICHUE BEIIeCTBA.
[TocneioBaTenbHOE, ITapalIeIbHOE, CMEIIAHHOE COCIMHEHUE IPOBOIHUKOB.

Pa6ora anekTpudeckoro Toka. 3akon Jxoyns—Jlenia. MoImHOCTh SMEKTPUIECKOro TOKa.

DIeKTPOIBHIKYIIAsl CHJIa X BHY TPEHHEE COIPOTHBICHHE HCTOUHUKA TOKA. 3akon Oma st
TIOJTHOM (3aMKHYTO#) aJiekTprdeckoi nemu. Koporkoe 3amMbIKaHUe.

JIeKTPOHHAS TIPOBOIUMOCTD TBEP/BIX METAIIOB. 3aBUCHMOCTh COTIPOTUBIICHUS METAILIOB
ot Temreparypsl. CBEPXIIPOBOIUMOCTb.

DireKTprYeCKuil TOK B Bakyyme. CBOHCTBA 3JICKTPOHHBIX 1Ty 4KOB.

[Tomynposoanuku. CoOcTBeHHAs W NPUMECHAs TIPOBOJMMOCTE  IOJTYIPOBOAHHKOB.
CaoiicTBa p—n-nepexo/a. I101ympoBOHUKOBbIE IPUOOPEL.

DeKTpUYECKHii TOK B PacTBOpax M paciuiaBaX SJIEKTPOJIUTOB. DIeKTPOIUTHYECKAs
JIACCOITHAIIHS. DIEKTPOJIU3.

DNeKTpUYecKHii TOK B razax. CaMoCTOSTEIbHbIH U HECAMOCTOSITEILHBIN paspsi. MoJtHusL.
[Tna3zma.

Texuuueckue YCTpPOMCTBA W IPAKTHYECKOE IPUMEHEHHE: aMIEpPMETP, BOJIBTMETP,
peocrar, MCTOYHMKM TOKa, OJIEKTPOHAIPEBATEJILHBIC npruOOpBI,  IEKTPOOCBETUTEIIbHBIC
IpUGOPHI, TEPMOMETP COIPOTHBIEHHS, BAKyyMHBIH JHOJ, TEPMUCTOPBI H (hoTOpe3uCTOPHI,
T10JTy IIPOBOTHUKOBBIN JIMOJI, TAIbBAHUKA.

Jlemoncmpayuu

V3sMepeHue CUIIbI TOKA U HAaIPSDKCHMSL.

3aBHCHMOCTh COIPOTHUBICHUS IMIMHIPHYECKAX [IPOBOAHMKOB OT JUIMHBI, IUIOIIA/IA
MIOIIEPEYHOT0 CEUCHUSI U MaTrepuaia.

CMelanHoe COeIMHEHNE IIPOBOJIHUKOB.

IIpsvMoe M3MepeHne SIeKTPoaBIKYyIIel cribl. KopoTkoe 3aMbIKaHWE ralbBaHMUCCKOro
HIIEMEHTA M OIIEHKA BHYTPEHHEIO CONIPOTUBIICHHUSL.

3aBHCUMOCTH COIPOTUBIICHHS METAJLJIOB OT TEMIICpaTy Phl.

[TpOoBOIUMOCTD HIIEKTPOJIUTOB.

McKkpoBO# pa3psizi ¥ IPOBOMMOCTE BO3/TyXa.

OHOCTOPOHHSISL TPOBOAUMOCTh JTHO/IA.

Vuenuueckuii sKcnepumenm, 1a60pamopHuie padomol

M3yueHne CMEIIaHHOTO COEIMHEHH S PE3UCTOPOB.

M3MepeHue  5JIEKTPOJBIKYIIEH —CHJIbI ~ MCTOYHHKA TOKA M €ro  BHYTPEHHETO
CONPOTHBIICHHUSL.



HaG:mroieHue J1eKTpoiu3a.

MexnpeaMeTHbIe CBS3H

Usyuenme Kypca (usuku 6azoBoro ypoHs B 10 kiacce OCymECTBISETCS C Y4ETOM
colepIKaTeTbHBIX MEKIPEAMETHBIX CBS3€H € Kypcamum MareMardkd, OHONOTHMH, XUMHH,
reorpauu 1 TEXHOJIOIHH.

Medicnpeomemuvie NOHAMUS, CBS3aHHBIE C W3YYCHHEM METOJOB HAYYHOIO MO3HAHMS:
sABJIeHMe, HAy4HBIA (akT, runoresa, (u3MYeckas BETMYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: —pelieHHe CHCTEMBI . ypaBHEHWH, JMHeHHas (QyHKuus, mnapaboa,
rumnep6oiIa, uX rpagUKh U CBOMCTBA, TPHIOHOMETPHIECKHE YHKIMU: CHHYC, KOCHHYC, TAHTE€HC,
KOTAHT'€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI M MX IPOCKIMH Ha OCH
KOOpPJIMHAT, CJIOKEHHUE BEKTOPOB.

Buonozus: MexaHudeckoe JBHKEHHE B XKUBOM mpupoe, 1udysus, ocMoc, TenIooOMeH
JKMBBIX OPraHM3MOB (BHJIBI TEIUIONEPE/auk, TEMIOBOE PABHOBECHE), JICKTPUYCCKHE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE aTOMOB M MOJICKYJI, MOJIb BEIIECTBa,
MOJISIpHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX Tel, XKHIKOCTEH H Ia30B, dJICKTPHYECKHE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAs JUCCOLMAINS, TabBaHUKA.

T'eozpaghusi: BIaXXHOCTH BO3yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonozus: TipeoOpa3oBaHue JBUKEHUH € HCIOIb30BAHMEM MEXaHU3MOB, YUET TPECHHUS B
TEeXHUKE, MOIIHIHUKA, HCIOJIb30BaHME 3dKOHA COXPAHEHUS HMITYJbCa B TEXHHKE (pakKera,
BOJIOMET M JIPyTHe), JBUraTejb BHYTPEHHETO CropaHHs, Iaposas TypOuHa, ObITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHED, TEXHOJIOTUH TOJyUCHHs] COBPEMEHHbBIX MATEPUAIOB, B TOM YHCIIe
HAaHOMATEpHAJOB, W  HAHOTEXHOJOTMM,  OJICKTPOCTATHYECKas — 3allUTa,  3a3eMJICHHC
IEKTPONIPUOOPOB,  KCEPOKC, CTPYHHBIH HpHHTEp, OIEKTpPOHArpEBATENbHBIE — MPHOOPEI,
3JIEKTPOOCBETUTEIIbHBIEC TIPUOOPLI, I'aJIbBAHUKA.

11 KJIACC

Pa3nen 4. DinekTpoAMHAMHKA

Tema 3. Maznummoe none. I1eKmpomMazHUMHAA UHOYKYUA

[TocTOsiHHBIE MArHuThl. B3auMoJeiiCTBHE IOCTOSIHHBIX MarHUTOB. MaruutHoe mnoue.
BekTop MarHUTHOM MHAYKI|K. [IpUHINI CYyNIepo3HIMKY MarHUTHBIX HOJICH. JIMHUM MarHuTHOH
uHayknud. KapTiHa JTUMHAA MarHUTHOM MHIYKIMH T10JIs1 TIOCTOSIHHBIX MarHUTOB.

MarauTHoe MoJjie MpOBOAHMKA ¢ TOKOM. KapTuHa IMHMH WHIYKIMHA MArHUTHOTO TOJIs
JUIMHHOI'O TIPSMOrO IPOBOJHUKA M 3aMKHYTOIO KOJIBIIEBOI'O IPOBOJIHHKKA, KATYIIKH C TOKOM.
OmnpiT Dpcerena. BaumopelicTBre NpoOBOJIHUKOB C TOKOM.

Cunia Amniepa, €€ MOy JIb U HaIIPaBJICHHE.

Cuna Jlopenma, e€ MOIyidb M HampasieHHe. JIBHKEHHME 3apsOKEHHOW 4YacTHIBI B
OJTHOPOTHOM MarHuTHOM 1ose. Pabora cuibl Jlopenna.

SIBjeHME DIEKTPOMArHUTHOM UHAYyKIMU. [lOoTOK Bekropa MarHUTHOM —MHJLYKIIWH.
DJIEKTPOIBIKYIIAst CHJTa HHIyKIUH. 3aKOH 3JIEKTPOMArHUTHOH uHIyKuuu Dapanes.

BuxpeBoe sjeKTpuyecKoe IoJie. DJIEKTPOJIBHKYIIAs CHila MHIYKIMH B IIPOBOJIHHKE,
JIBMOKYIIEMCSI TIOCTYTIATENILHO B OJJHOPOAHOM MarHUTHOM IIOJIE.

[TpaBuno Jlenma.

VIHIyKTHBHOCTD. SIBIEHHE CAMOMHTYKIIMH. DJEKTPOBIIKYIIAs CHIIA CAMOMHIY KIHH.



DHeprusi MarHUTHOT'O I10JIsl KATYIIKH C TOKOM,

DJIEKTPOMArHUTHOE I10JIC.

Texuuueckue ycTpoiicTBa ¥ TPAKTUYECKOE MPUMECHECHHE: TIOCTOSHHBIC MAarHWThI,
3JIEKTPOMATHHUTBI, HJIEKTPOIBHIaTE b, yCKOPUTEIIN JIEMEHTAPHBIX HACTHIL, MHAYKIHOHHAS CHb.

Jemoncmpayuu

OmnpIT Dperea.

OTKJIOHEHHE JJIEKTPOHHOTO I1y4Ka MAarHUTHBIM MOJIEM.

JIMHUY MHIYKITAH MAarHUTHOTO TTOJISL.

B3aumoieiicTBUE JBYX MPOBOJIHUKOB € TOKOM.

Cwia Amnepa.

JleticTBue cuisl JIopeHiia Ha HOHbI AJICKTPOJIUTA.

SIBiieHUE DNEKTPOMArHUTHOM MHTY KITUH.

[Tpasuito Jlenna.

3aBHCHMOCTD JJIEKTPOJIBIKYINESH CHIIBI MHIYKIMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
IOTOKA.

SIBneHure caMOUHIY KIIHH.

Vuenuyeckuii sxcnepumenm, 1abopamopuoie pabomol

V3yueHne MarHUTHOTO TIOJIs KTy KK C TOKOM.

UccrenoBanue JeHCTBHS IOCTOSIHHOTO MAarHWTa HA PAMKY ¢ TOKOM.

VccnenoBaHue sBJICHHS 2JIEKTPOMArHUTHON MHTYKITUH.

Pasznen 5. Kosiebanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHble KOJ1e0anus

Konebarenbuas cuctema. CBoOOoJjHBIE MexaHudeckue Konebanus. ['apmonuueckue
xoneGanus. Ilepuon, wactora, ammiutyga M ¢asa kosjebGanuid. IIpyXHHHBIH MasTHHK.
MaTeMaTHuecKuii MasTHHK. YpaBHEHHE TapMOHHYECKHX Kojebanuid. [IpeBpaiienne d>Heprun
IpY FAPMOHHYECKUX KOJIEOaHUX.

KoneGarenbublii  kKoHTYp. CBOOOJHBIC 3JIEKTPOMArHUTHbBIE KosiebaHusiT B HICAIbHOM
KoJeOaTeIbHOM — KOHTYpe. AHAQJIOTHUS MEXKIY -~ MEXaHUYECKUMH U JJICKTPOMAarHUTHBIMU
kosnebanusimu. Popmyna ToMcoHa. 3aKOH COXPAHEHHS! SHEPIUM B MIEAIBLHOM KOJICOaTelbHOM
KOHTYpe.

[IpeacTaBieHure O 3aTyXaloMX KojeOaHusx. BeiHykKIeHHbIC MEXaHUUECKUE KosieOaHusl.
Pe3onanc. BeIHYkKIEHHBIE DJIEKTPOMArHUTHbIE KOJIEOaHU.

I[Tepemennpiii Tok. CHHycCOMAATbHbIH MepeMEHHBIH TOK. MOMIHOCTE NEPEMEHHOI0 TOKa.
AMIUIATY THOE ¥ IEHCTBYIOIIEE 3HAYEHUE CUIIBI TOKA M HAIIPSKECHUS.

Tpaucdopmarop. IIpou3BoAcTBO, Tepejaya M NOTPEOJEHUE DIICKTPUUCCKOH DHEPruu.
JKOJIOTHYECKHE PHCKM IIPU TMPOM3BOJCTBE dJeKTpodHepruu. KysbTypa HCIOIB30BAHUS
9JIEKTPOIHEPTUHU B TIOBCETHEBHOM HKU3HH.

TexHHUECKHEe YyCTPOWCTBA M IMPAKTHYECKOE IPUMEHEHHE: OJICKTPUYECKHH 3BOHOK,
reHeparop MepeMeHHOT0 TOKa, JIMHUHK dJIEKTporiepeiad.

Jlemoncmpayuu

VccnenoBaHue napaMeTpoB KojieOaTeIbHONM CUCTEMBI (TIPY KHHHBIA MM MaTeMaTHICCKHi
MasiTHHK). :

HabmoieHue 3aTyXaromux KojaeOanuii.

VccnenoBanue CBOWCTB BBIHYKIECHHBIX KOJIEOaHUH.

Habmonenue pezonanca.



CBOOGOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHus.

OcCLHUIOrpaMMBl  (3aBUCHMOCTH  CHJIBI TOKA M HANPSIKEHHs. OT BPEMCHH) s
5JIEKTPOMATHUTHBIX KOJIEOaHu.

Pe3oHaHC NpH TIOCIIEI0BATEIEHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHIYKTUBHOCTH H
KOHJIeHCATOopa.

MoJieb TUHHH 2JIEKTponepeIayn.

Vuenuueckuii skcnepumenm, 1abopamopHoie padomot

VceremoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJIeOaHui rpy3a Ha HUTH OT JUTMHBI HUTH U
Macchl Ipy3a.

WccreoBaHre MEPEMEHHOr0 TOKAa B IENHM M3  IIOCIENOBATENBHO — COCIMHEHHBIX
KOHJIEHCAaTOopa, KaTyIIKU U Pe3rucTopa.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbIE 80JIHbI

MexaHHuuecKHe BOJIHBI, yelnoBus pactnpocrpanenus. [lepuoa. CxopocTh pacipocTpaHeHus
¥ JUIMHA BOJHBL llomepeunble M MpPOJONbHbIC BOMHBL MHTepdepenims u udpakius
MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKocTh 3BYyKa. Bricora Tona. TemOp 3ByKa.

JJEKTPOMATHUTHBIE BOJHBL. YCJIOBUS M3IydeHHs 3JIEKTPOMArHMTHBIX BOJIH. B3anmuas
opuenTamus BekTopoB E, B, V B snekTpomMarnutHOH BosHE. CBOWCTBA 3JMEKTPOMATrHUTHBIX
BOJIH: OTpa)KeHMe, TpeloMyIeHre, Mossipu3anus, audpaknus, unrepdepenuus. CKoOpocTh
9JIEKTPOMArHUTHBIX BOJIH.

[IIxana »>7€KTPOMArHUTHBIX BOJH. IIpuMeHEeHHe dJIeKTPOMArHUTHBIX BOJH B TEXHHKE H
ObITY.

[IpyHIMIBI PaIMOCBSI3H U TeneBuaeHus. Pajnonokanms.

DNIEKTPOMArHUTHOE 3arpsi3HEHNE OKPYKAIOIEH CPEeJIbL.

TexHuueckue ycTpOWCTBA M MPAKTHYECKOE TPUMEHEHHE: MY3bIKAJIbHBIC HHCTPYMEHTHI,

yJIbTPa3ByKOBas JMArHOCTHKA B TEXHHMKE M MEIWIMHE, paaap, PajgHoONpUEMHHK, TEIEBH30D,
anrtenna, tenedon, CBU-neys.

Llemoncmpayuu

OGpazoBaHue ¥ PACIPOCTPAHEHUE MONEPEYHBIX U IPOJIOJIBHBIX BOJIH.

Kounebmommeecs Teo Kak UICTOUHUK 3BYKa.

Habmoienue oTpaXKeH st U MPEIOMIICHUS] MEXaHHMYECKUX BOJIH.

Ha6monenue uarepdhepeHnd u TuhpaKiiuy MEXaHHUECKUX BOJTH.

3BYKOBOM pe30HaHC.

Habmo/ienne CBsI3M TPOMKOCTH 3ByKa M BBICOTBI TOHA € aAMIUIMTYJIOM M 4YacTOTOM
Kosie0aHui.

VccnenoBanue  CBOMCTB — DJIGKTPOMATHUTHBIX — BOJH:  OTPAXKEHHE,  IPEIOMIIEHUE,
noJsisipu3anus, Audpaxuus, HHTepdepeHus.

Tema 3. Onmuka

I'eomeTpuueckas onTuka. [IpsMOIMHEHHOE pacpoCTpaHEeHHE CBETA B OJHOPOIHOI cpeie.
JIyu cBeta. ToOYeUHBIH HCTOYHUK CBETA.

OtpakeHne cBeTa. 3aKOHBI OTPaKeHMsl cBera. IlocTpoeHne H300pakeHHi B MIOCKOM
3epKase.

IIpenomieHue cBeTa. 3aKOHBI IpelIoMJIeHHs CcBeTa. AOCONIOTHBIM  TOKa3aTelb

npesnoMyieHus. IlonHOe BHYTpeHHee OTpaxkeHue. [IpesielbHBIA YroJl TOJHOTO BHYTPEHHETO
OTpaXKeHHs. '

Jucnepcus cBeta. CiioxHbIH cocTas Oesoro ceera. [[Bet.



CobGuparomme u paccenBaiorme uH3bl. Tomnkas smH3a. (DOKYCHOE pPacCTOSHHE H
OITHYECKas CHJIA TOHKOM JIHH3BL ITocTpoeHue n300pakeHuil B COOMPAIONIAX U PACCEUBAIOIINX
nun3zax. GopMyIia TOHKOH JIMH3BL. YBEIHYEHHE, 1aBacMOe JIMH30M.

IIpeaesbl IPUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonmoBas onTuka. VuTepdepenims csera. KorepeHTHbIC HCTOYHHKH. Y CIOBHSA
HAGIIO/IEHHS] MAKCHMYMOB M MUHHMYMOB B HHTEP(EPEHIIMOHHON KAPTUHE OT JBYX cuH(pa3HbIX
KOTEPEHTHBIX HCTOYHHUKOB.

Jiudpaxius  cera. Jludpaximonnas —pemérka. YcioBue HAOJIFOJIEHHUST  TJIAaBHBIX
MaKCHMYyMOB TIPU NaJICHUH MOHOXPOMATHYECKOI0 CBETa Ha T PaKIIUOHHYIO PEMIETKY .

[Monsipuzanus cera.

TexHudeckue ycTpOMCTBA M INPAKTHYECKOE IPUMEHEHHE: OYKH, Jyma, ¢doroamnmnapart,
TIPOEKIMOHHBINA  aImapar, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs —OITHKA, T paKuoOHHast
petéTKa, MOJIAPOrI.

Jlemoncmpayuu

[IpsMosMHENHHOE PACIpPOCTPAHEHUE, OTPAKEHHE U TIPEIOMIICHHC CBETa. Onrtuyeckue
pUOOpPHI.

[TonHOE BHYTpeHHEe oTpaxkeHue. Moenb CBeToBOA.

VcenenoBanue CBOMCTB M300pakeHUM B JIMH3AX.

Mojieu MUKPOCKOTIA, TEJIECKOTIA.

Habmonenre uuTepdepeHIum cBeTa.

Habmonenue qudpakiiuy CBeTa.

HabiroieHue Tucnepcun CBera.

[TosyueHue CrieKTpa ¢ IOMOIIBIO MPU3MBL

[TosyueHue CrieKTpa ¢ OMOMIBIO T (PPAKIHOHHOM PEIIETKH.

HabmroaeHue noisipu3aliiy CBeTa.

Vuenuyeckuii sxcnepumenm, 1abopamopmsie pabomoi

M3mepenue mokaszaTess PeJIoOMICHUS CTeKIIA.

VccnenoBanue CBOMCTB M300pakeHHi B JIMH3AX.

HabmoeHue 1ucriepcuu CBeTa.

Pa3zneqa 6. OcHOBBI CIIENHAJIBLHONH TEOPHH OTHOCHTEJIbHOCTH
['paHMIbl TIPUMEHMMOCTH KJIACCHUeCKOH Mexanuku. [locTymaTsl cnenuanbHOi Teopru
OTHOCHUTEIBHOCTH: HHBAapHAHTHOCTH MOJIyJis CKOPOCTH CBETa B BaKyyme, TIPHHIMII
OTHOCHTEIBHOCTH DUHIITEWHA.
OTHOCHUTEBHOCTH OJJHOBPEMEHHOCTH. 3aMe/IJIEHUE BPEMEHHU M COKPAIIEHUE JUIHHBL.
DHeprust ¥ UMITYJIbC PEIATHBUCTCKON YaCTUIIBL.
CBSI3b MAcChl ¢ SHEPrueii U UMITYJIbCOM PEJISITUBHCTCKON YaCTUIBL. JHEPTHsI TIOKOSL.

Pasnen 7. KBanroBas gpusuka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®orousl. Popmyna [Tnanka cBs3u dHepruu GOTOHA C €ro YACTOTOH. DHEPTHS U UMITYIIbC
(doToHa.
Orkpertne u  uccnenosanue  (porospdexra. Ombrrer  A. I Cromerosa. 3akoHsI
dotoaddexra. Ypapuerue Ditninteiina s porosddekra. «KpacHas rpaHunay dorodrppexra.
Jasnenue csera. Onprrel [1. H. JleOenena.
XuMuyecKoe JeHCTBHE CBETA.



TexHHYECKHE YCTPOMCTBA M MPAKTHYECKOE NpUMEHEHHE: (OTOdJIEMEHT, (POTOAATUHK,
cosiHeuHas 6arapesi, CBeTOIUO/L.

Jlemoncmpayuu ‘

o109 (HEeKT Ha YCTAHOBKE C IUHKOBOM ILIACTHHOM.
WccnenoBanue 3aK0HOB BHEIIHEro Gpotosddexra.
Caertoauos.

Conneynas OaTapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Onbitel Pesepdopaa mo paccesHuio o -dactuil. Ilnaneraphas
mozenb atoMa. Iloctynatel bopa. M3nyuenne u norjomenue GOTOHOB MPH NEPEXoe atoma ¢
OJIHOTO YpPOBHSI dHepruu Ha Jpyroi. Bumel crexrpor. CHekTp ypoBHEH OSHEPruH aroma
BOZIOPO/IA. '

BosHoBbIe cBOMCTBA yacThIl. Bousl e bpoitis. KopryckyisipHO-BOJIHOBOM JIyaiu3M.

CIOHTAHHOE ¥ BBIHYKICHHOE U3JIyYEHHE.

Texnuyeckue YCTPOWCTBA W IPAKTHYECKOE IIPUMEHEHHUE: CICKTPAIBbHBIA aHajn3
(CIIEKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTEP.

Jlemoncmpayuu

Moens onbita Pesepdopaa.

OrmpejienieHue JUIMHBI BOJIHBI Jla3epa.

Hab6moieHue JIMHeHYaThIX CIIEKTPOB HU3JTy YCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, 1adopamopHole padonbvl

HaGmoieHue JIMHeWYaToro CreKTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTBI,  JIOKA3bIBAIOIIME  CIOXKHOCTH  CTPOCHHs  sijpa. OTKpbITHE
pagnoakTuBHOCTH. OnbiThl Pesepdop/ia o onpeiesIeHUIo COCTaBa paJHOaKTUBHOTIO U3ITy YCHHSI.
CaoiicTsa anbda-, 6eTa-, raMMa-u3IydeHus. Biusnue paioak THBHOCTH Ha XKUBBIC OPraHU3MBbI.

OtkpbiTHE TpoToHa W HeWTpona. Hykionnas mozenb snpa [eiizenGepra—MBaneHko.
3apsia sapa. MaccoBoe uuciio sizpa. M30Torsbl.

Anbda-pacnian. DJIeKTpOHHBIH U MO3UTPOHHBIN OeTa-pacnai. I'amma-usimyuenue. 3akoH
paZiMoaKTUBHOIO pacra/jia.

DHeprus CBsA3U HYKJIOHOB B siape. SnepHbie cuibl. Jledext maccl spa.

SInepuble peakiuu. Jlenenue U CHHTES SICP.

SInepubiii  peaxtop. Tepmosinepublii cuntes. IlpoOnembl W MEPCICKTUBBI  sACPHOM
DHEPreTHKHU. DKOJIOTMYECKHUE aCTIEKThI SIEPHON SHEPreTUKH.

DeMeHTapHble YacTHIIbl. OTKPBITHE ITO3UTPOHA.
MeTobl HAOIOACHUS U PETUCTPALIMH 2JIEMEHTAPHBIX YaCTHUIL.
dyHaaMeHTaTbHbIe B3auMOeHCcTBH. EqnncTBO Qusnueckoi KapTUHbI MUPA.

TexHuuecKre yCTPOUCTBAa M MPAKTHUECKOEe NPUMEHEHME: JIO3MMETP, Kamepa Buibcona,
SJICPHBIN peakTop, aroMHasi boMOa.

Llemoncmpayuu

CYéTYMK HOHU3UPYIOLIMX YaCTHUIL.

Vuenuueckuii sxcnepumenm, 1abopamopiivie pabomol
HccnenoBanue TPEKOB YacTHII (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTHI aCTPOHOMHUHU U ACTPOPHIUKH



Dranbl pa3BUTUs —acTpoHOMuM. IIpHKianHoe ©  MHUPOBO33PEHYECKOE  3HAYCHHC
aCTPOHOMUHU.

Bu 3Bé3auoro Heda. Co3Be3aus, ipKUe 3BE3/Ibl, IJIAHETHI, UX BUIUMOE IBUKECHUE.

CoJtHeYHast cucTema.

Comnnne. Conmeunas axTHBHOCTh. Mcrounuk sHepruu ConHua M 3BE3A. 3BE3JBI HX
OCHOBHBIE XapaKTEPUCTHKH. JluarpamMma «CIEKTPAlIbHBIH KIAcC — CBETUMOCTB». 3BE3JIBI
[JIABHOM MOCJIEIOBATELHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTB» Ui 3BE3J TJIABHOW
[I0C/IEI0OBATEIFHOCTH. BHyTpeHHee cTpoeHue 3B€3A. CoBpeMEHHbIE MPEACTABICHUS O
npoucxokaeHun u 9Bosrormy CosHna 1 3BE3/1. DTarlbl JKU3HU 3BE3]L.

Muteunsiit ITyTh — nama I'anaktuka. [Tonoxenue u gpmkenue Contua B I'anakrike. Turbl
raJJakTUK. PaguoranakTuky U KBa3apbl. YEpHbIE IBIPHI B SApaX raJlakKTHK.

Bceenennas. Pacumpenue Bceenennoii. 3akon Xa06ma. PaszOeranmme ramakruk. Teopus
Bosbmoro B3pbiBa. PeukroBoe usmyueHue.

Macirabuas crpykrypa Beenennoit. MeraranakTuka.

Hepeménnslie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabniooenus

Hab6tro1eHusT HEBOOPYKEHHBIM I71a30M C HCIIOJIb30BAHHEM KOMIILIOTEPHBIX IPUIIOKCHHMI
JUISL OTIPEJIENIEHHUSI TIOJIOXKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3 1M
CeBepHOTO TOJTYIIAPHS U IPKHUE 3BE3/IBL.

Ha6monenus B tesieckorn Jlyusl, miaanet, Mieuynoro [TyTu.

O6obmaromee NOBTOpPEHUE

Ponb (u3MKM M acCTPOHOMHH B IKOHOMHYECKOH, TEXHOJIOIMYECKOW, COLMATILHON U
JTHYECKON cdepax JeATENHHOCTH 4YeloBeKa, poib U MeCTOo (HM3MKH U acTpOHOMHU B
COBPEMEHHOH Hay4yHOW KapTWHe Mupa, poib (usmdeckodl Teopun B (POpPMUPOBAHUH
TpeCcTaBIeHUH 0 QU3MUECKO KapTUHE MUPA, MECTO (PU3UIECKON KapTHHBI MUpa B 00IIEM psijty
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABIIEHHIA O IPUPOJIE.

MexnpeaMeTHble CBS3H

Usyuenne kypca (usuku 06a3oBoro yposHs B 11 kjacce OCyIIECTBISIETCS € Y4ETOM
coJlepiKaTebHBIX MEXKIIPEJMETHBIX CBSI3eH € KypcamMu MareMaThKd, OWOJIOTHH, XHUMHH,
reorpaduu ¥ TEXHOJIOTHH. ’

Meoicnpeomemuvie nonsmus, CBS3aHHBIE ¢ U3YYEHHEM METOJOB HAYYHOIO IIO3HAHMSL:
SBJICHUE, HAaydHBIA (akt, runore3a, (u3nyeckas BeIMUMHA, 3aKOH, TEOpHUsl, HaOIIOJCHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIE]h, U3MEPEHHE.

Mamemamuka: pelmieHHe CUCTEMBI YPaBHEHUM, TPUTOHOMETPHYECKUE (QYHKIMHU: CHHYC,
KOCHHYC, TAHIEHC, KOTAHI€HC, OCHOBHOE TPHIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U HX
NPOEKIMKM HA OCH KOOPJMHAT, CIOXEHHE BEKTOPOB, IMPOU3BOIHBIE JJIEMEHTApHBIX (YHKIIUHA,
TIPU3HAKH T10100MsI TPEYTOJILHUKOB, ONPE/IEIeH e IIOMaIu MIOCKUX GUryp u oobnéma Te.

Buonozus: SNeKTpUYECKHE SIBJIICHUS B JKUBOH IpHpoje, KoieOaTelbHbIE JBHKCHUS B
JKMBOM TIPUPOJE, ONTHUYECKHE SBIEHHMS B JKUBOW NpPUPOJE, JICHCTBUC pajualii Ha JKUBbHIC
OpraHU3MBI.

Xumusi: CTpOEHHE aTrOMOB ¥ MOJEKYJ, KpHCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tel,
MeXaHU3MbI 00pa30BaHMsI KPUCTAJUINUECKOH PEIETKH, CIIEKTPaIbHbINA aHAIIU3.

Teozpaghus: MarHWTHBIE MOJIOCA 3eMIIH, 3alIe)KH MarHUTHBIX PyJl, POTOCHEMKA 3€MHOM
TTOBEPXHOCTH, MPEJICKA3aHUE 3EMIIETPICEHHM.



Texnonocusi; TAHAK HIIEKTpOIIEpeiad, FeHepaTop NePEMEHHOr0 TOKa, 3IEKTPOIBUIATE b,
MHyKIMOHHAS TI€Yb, pajap, PaIMONPUEMHUK, TEICBU30p, AHTECHHA, tenepon, CBY-mneun,
IPOEKITMOHHBIN AIlapaT, BOJIOKOHHAS ONTHKA, COJHEeYHas OaTapes.



IUIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJJHEI'O OBILIIET'O OGPA30OBAHUS

Ocoenne yueGHOro mnpeamera «®HU3MKa» HA YPOBHE CPEIHEr0 OOIMIEro o0pa3oBaHusl
(6a30BBIi  ypOBEHB)  JOJDKHO — OOECHEYMTH  JOCTHIKCHHE — CHEIYIOHMX  JIMYHOCTHBIX,
MeTalpeIMETHBIX ¥ IPEJMETHBIX 00pa30BaTEIIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHMS yueOHOro mpeamera «Pu3ukay JOIKHBL OTpaXxarh
FOTOBHOCTb M CIIOCOOHOCTH 0OYHYAIOIMXCsl PYyKOBOACTBOBATHCSA CHOPMUPOBAHHON BHYTPEHHEH
[O3UIMENH JIMYHOCTH, CHCTEMOM [IEHHOCTHBIX OpHMEHTAIlMd, MO3UTUBHBIX BHYTPECHHHX
yOEXKICHUH, COOTBETCTBYIOIIMX — TPAJUIMOHHBIM — IIEHHOCTIM poccHiickoro — o0iiecTna,
paCIIMpEeHHe JKU3HEHHOTO ONBITA M OTBITA JESTENbHOCTH B TPOIECCE peaiu3alii OCHOBHBIX
HaIpaBJIEHUI BOCIIHTATEILHOM JIEATEILHOCTH, B TOM YHCTIE B YaCTH:

1) rpa’kIaHCKOro BOCIMTAHUS:

c(OPMHPOBAHHOCTh ~ TPAKIAHCKON — MO3MIMHM  OOydYalomerocs —Kak —aKkTHBHOIO M
OTBETCTBEHHOI0 WIEHA POCCUUCKOTO OOIIECTBa;

NPUHATHE TPAJIMIMOHHBIX OOIIEYEIOBEYECKHX ['YMAHUCTHYECKUX M JIEMOKPATHHCCKHX
LIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JIEATEJBHOCTh B MHTEpECaX IPaXIaHCKOro oOIiecTsa,
y4acTBOBATH B CAMOYIIPAaBJICHUHU B 00pa30BaTeIbHON OpraHu3alluy;

yMEHHE B3aUMOJEICTBOBATE C CONMAIBHBIMA HMHCTHTYTaMH B COOTBETCTBHH C WX
(GYHKIHSIMA ¥ HA3HAYCHUEM;

TOTOBHOCTb K TYMAHUTAPHOM U BOJIOHTEPCKOMN JEATEIILHOCTH]

2) NaTPUOTHYECKOT0 BOCIIHMTAHHSA:

c(OPMHUPOBAHHOCTH POCCHICKON IPAKIAHCKON HICHTHYHOCTH, ATPHOTH3MA,

[IEHHOCTHOE OTHOIIEHHE K T'OCYIapCTBEHHBIM CHMBOJIAM, JOCTHIKCHUSAM POCCHHUCKHX
YUEHBIX B 00JIaCTH (QU3UKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

c()OPMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOT0O MOBECHHUS;

CIIOCOOHOCTH OIEHMBATH CUTYAIlHIO ¥ TMPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSIChH
HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YUCJIC B JACSTEIBHOCTH YIEHOTO;

OCO3HAHHE JITYHOTO BKJIAJIa B IOCTPOEHHUE YCTOHUUBOIO Oy IyIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

HCTETHYECKOE OTHOIIEHHE K MHPY, BKJIIOUYAsi 3CTETHKY HAy4YHOIO TBOPYECTBA, IPUCYIIETO
¢u3udeckoi Hayke;

5) Tpy10BOTro BoCIIMTAHMS:

MHTEpEC K pasiduHbiM  cdepam NpodecCHOHABHOM JESTeIBHOCTH, B TOM UMCIE
CBS3aHHBIM C (U3MKOH M TEXHHUKOW, YMEHHE COBEpIIATh OCO3HAHHbIH BHIOOp Oyiymiei
npohecCur ¥ PeaTi30BbIBATE COOCTBEHHbIC KU3HCHHBIC TTAHbIL;

FOTOBHOCTH M CIIOCOOHOCTH K 00pa3oBaHMIO ¥ CaMOOOPa30BAHUIO B 001acTH (DU3UKU Ha
MIPOTSDKEHUH BCEH XKU3HH,

6) IK0/IOrHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTD  SKOJIOTHYECKOH KYJIBTYpBI, OCO3HAHHME IJI00aJIBHOTO XapaKTepa
HKOJIOTHYECKUX ITPOdIIeM;



IJIAHUPOBAHKME W OCYINECTBICHHWE JIEHCTBUH B OKpPYIXKAIOIIEH cpejie Ha OCHOBE 3HaHHs
1eJieil yCTOHUMBOrO pa3sBUTHS YETOBEYECTBA;

pacIIMpeHue OIbiTa JAEATENBbHOCTH SKOJOIHYECKOW HANPABICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHU| 110 (PHU3HKE;

7) IEHHOCTH HAYYHOI'0 MO3HAHMS:

chOPMHMPOBAHHOCTE ~ MUPOBO33PEHMS, COOTBETCTBYIOIIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3NIECKOHN HAYKH,

0CO3HAHKE [IEHHOCTH HAyUYHOM JesATeIbHOCTH, TOTOBHOCTD B TIpOIecce U3ydeHUs HU3UKHU
OCYLIECTBIISATH TIPOEKTHYIO M HCCIIE0BATENBCKYIO [ESTeIbHOCTD HHMBUAYAIBHO U B IPYyTIIE.

METAIIPEJIMETHBIE PE3YJIbTATBI

IMo3naBaTe/bHbIE YHHBEPCAJIbHbIE Y4eOHbIe AeicTBHS
Ba3oBbie JiornvyecKue JeHcTBHA:

CaMOCTOSATENILHO (hOPMYJIMPOBATh M aKTyaJM3HpOBaTh MpPOOIEMy, paccMarpuBarh e
BCECTOPOHHE;

ONPENENSTH IENH eI TEIbHOCTH, 3a/1aBaTh IapaMeTPhl U KPUTEPHHU UX JOCTHIKCHUSL;

BBISIBIISITH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBJICHHSX

paspabarbIBaTh IUIAH PEIICHHs MPOOIEMBI ¢ YIETOM aHAJIM3a UMEFOLIUXCS MaTepUaIbHBIX
1 HEMaTepPHAJIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIESITEIBHOCTh, OLEHHBATH COOTBETCTBUE PE3YIHTATOB IEIISIM,
OLIEHUBATh PUCKHU TTOCJIEACTBUN IEATEIBLHOCTH;

KOOPJIMHUPOBATh ¥ BBINOJHATH PAOOTy B YCJIOBHSAX pPEaJbHOIO, BUPTYaIbHOIO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE IIPH PEIIEHNH )KU3HEHHBIX IPOOIIEM.

BaszoBbie uccieaoBaTe/bCKHE AeHCTBUS:

BJIAJIETh HAYYHOM TEPMUHOJIOTHEH, KIIOYEBBIMH TOHATHSMM M METOJAMH (HU3MYECKOH
HayKH;

BJIAJIETh HABBIKAMU Y4eOHO-HUCCIIEIOBATEIbCKOM M MPOEKTHOU JIESITEIbHOCTH B 00J1aCTH
(Gu3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIIEeHHs 3a/1a4
(Gu3rUecKOro COMepIKaHusl, IPUMEHEHHUIO PA3IMYHBIX METO/IOB O3HAHMS;

BJIAJETh BMJAMM JEATEIBHOCTH IO IOJyYEeHHIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluu,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B PA3IMYHBIX YYEOHBIX CUTyalUsiX, B TOM 4YHCJIE IPH
CO3JIaHMK YUEOHBIX IIPOEKTOB B 001aCTH (PU3UKM;

BBLIAB/IATH IPUYMHHO-CJIEZICTBEHHBIC CBSI3M W aKTyaJlIM3UpoOBaTh 3ajady, BbIABUIATbH
TUIOTE3y €& pelleHMs, HAXOJWTh AapryMEHThI ISl JOKA3aTelbCTBA CBOMX YTBEPIKICHHIH,
3aj[aBaTh MapaMeTPhl U KPUTEPHU PEIICHUS;

aHAJIM3MPOBATh TIOJIYYEHHBIE B XOJIe pEIICHMsI 3a/Ja4d pe3yJbTaThl, KPUTHUECKU
OIIEHUBATh UX JJOCTOBEPHOCTD, TIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX yCIIOBHUSIX;

CTaBUTh U (HOPMYITHPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHON NEATEIBHOCTH, B
TOM YHCJIe TIPU U3YyUCHUU (PUBUKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIMsIM, OLEHUBATH IIPHOOPETEHHBIN OIIBIT;

yMETh MIEPEHOCHTD 3HAHHSI 110 (PU3UKE B IIPAKTHUECKYIO 00JIACTh JKU3HEIEATEIbHOCTH;

yMETh MHTEIPUPOBATH 3HAHUSI U3 PA3HBIX ITPEJIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE MJICH, IIPEJIaraTh OPUTHHAIBHBIE TIOIX0/IbI U PEINCHHUS;

CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOITY CKAIOIINE aJlbTEPHATUBHBIC PEILICHMUS.



Pa6ora ¢ nundopmanmeii:

BJIAJIETh HABBIKAMH IOJIyYeHHs WHPOPMAIKA (PU3UUECKOTO COAEPIKAHUSA U3 UCTOUHHMKOB
pa3sHBIX THIIOB, CAMOCTOSITENIBHO OCYLIECTBIATH IOMCK, aHaJW3, CHCTEMAaTH3alMI0 W
MHTEPIPETALMIO HHYOPMAIUK Pa3IMYHbIX BUIOB U (POPM IPEICTaBICHUS;

OLIEHHUBATh JOCTOBEPHOCTH MH(POPMALIUH;

HCIIONB30BATh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pelleHud KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpPraHM3allMOHHBIX 3a/1a4 C COOJIOACHHEM
TpeGOBaHMUH SPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THIMEHBI, PECYPCOCOEPEIKEHNUSI, IPABOBBIX
HTUYECKUX HOPM, HOPM HH(POPMALIMOHHOH O€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PUMUYECKOTO COAEPKAHUS B Pa3IMYHBIX (QopmaTax ¢ y4ETOM
HazHayeHuss uHOOPMAIMM W [EJeBOW ayIWTOPUH, BHIOMpas ONTUMaJbHYIO  (opmy
IPEJICTABIICHUS U BU3yaJIU3alluH.

KoMMyHHKATHBHbIE YHHBEPCAIbHbIE y4eOHbIe NeHCTBHS:

OCYILECTBJIATH 00IeHNE Ha ypOKaxX GU3UKH U BO BHEYPOYHOM JESATCIBHOCTH,

pacro3HaBaTh MPEANOCHUIKA KOH(IMKTHBIX CUTYalMH U CMATYaTh KOHMIIUKTHL;

pasBEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOUYKY 3PEHHS C MCIIOJIb30BAHUEM SI3BIKOBbBIX
CPE/CTB;

MOHUMATh U MCIIOJIL30BATh IPEUMYIIECTBA KOMAH/IHOW U MHIUBHLY AJIbHOH pabOThI;

BHIOUpATh TEMATHKY W METOJbI COBMECTHBIX JAEHCTBMH ¢ yu€TOM OOLIMX HHTEPECOB W
BO3MOXKHOCTEH KaXXJI0r0 4ieHa KOJUIEKTHBA,

NPUHAMATH [I€JId COBMECTHOH JEATEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHHPOBATH
JEeHCTBUS 1O €€ JIOCTHIKEHHUIO: COCTABIATH IUIaH JIEUCTBUH, paclpelessiTh pod ¢ y4ETOM
MHEHHH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOH pabOTHI;

OLIEHMBATh KA4eCTBO CBOETO BKJIAJA M KaXJIOr0 y4acTHMKA KOMAHIbl B OOIIUH pe3yibraTt
10 pa3pabOTaHHBIM KPUTEPUSIM;

npejuiaraTh HOBBIE TPOEKTBI, OLEHUBATH HWJEH C TO3HIUM HOBU3HBI, OPUIMHAIBHOCTH,
PaKTUYECKOM 3HAYMMOCTH; ‘

OCYIIECTBISATH IO3MTUBHOE CTPATETHYECKOE TIOBEJACHUE B PA3IMYHBIX CUTYaIHsX,
MPOSIBJIATH TBOPUYECTBO U BOOOpaKeHHE, ObITh HHUIIUATHBHBIM.

PeryisTHBHbBIE YHHBEpPCAIbHbIE y4eOHbIE TeiiCTBHS
Camoopranusanus:
CaMOCTOSITENILHO OCYIIECTBIISATh TO3HABATEIBHYIO JEATEILHOCT B 00JacTH (U3UKU U
ACTPOHOMHH, BBISIBIIATE IIPOOJIEMBI, CTABUTH U (hOPMYJIUPOBATE COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEJILHO COCTABJISITh TUIAH PEIIEHMs] pacuy&THBIX M KAayeCTBEHHBIX 3ajad, IUJIaH
BBITIOJIHEHUSI TPAKTHUYECKOH paboThl ¢ y4ETOM MMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEAITIOUYTEHUI;
JlaBaTh OI[EHKY HOBBIM CUTYallUsIM;
pacupsTh paMKH y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX ITPEANOYTEHHH;
JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIIEHUBATH TPUOOPETEHHBIM OIBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO JPYIUIMH B 0O0JACTH (PUUKH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, YMOIHOHAILHBII HHTE/VIEKT:



JlaBaTh OIEHKY HOBBIM CHTYAllHsM, BHOCHTH KOPPEKTHBBI B JICATEILHOCTD, OLCHHUBATH
COOTBETCTBHE PE3yJIbTATOB IIEIISIM;

BJIA/IETh HABBIKAMH TIO3HABATEIBHOMN pedieKcHi Kak OCO3HAHHS COBEPIIACMBIX 1CHCTBHH
¥ MBIC/IUTEIbHBIX TIPOIIECCOB, HX PE3yJIbTATOB U OCHOBAHMIH;

JMCTIOB30BAT IIPUEMBI PedIIEKCUH JUTS OLEHKH CUTYAI|H, BEIOOPA BEPHOTO PELLCHHUS

yMeTh OLIEHUBATH PUCKU M CBOEBPEMEHHO IPHHUMATD PELICHUS 10 X CHHKCHHIO;

PHHMMATH MOTHBBI U @PTYMEHTbI IPYTUX [PH aHATH3E PE3YJILTATOB JICATILHOCTH;

MIPUHMMATH ce0s, IOHMMAas CBOU HEJIOCTATKH M JIOCTOMHCTBA,

IPHHMMATH MOTHBBI U PI'YMEHTbI IPYTHX [PH aHATH3€ PE3YJIbTATOB JeTeILHOCTH;

[IPU3HABATH CBOE MPABO U TIPABO JPYIHX Ha OIIHOKH.

B nporecce IOCTHXKEHUS! INIHOCTHBIX PE3YIIbTATOB OCBOCHHS IPOrPaMMBI 110 busuke st
YpOBHSI CpeIHEro 00mero obpazoBanus y 0OyHalOIIMXCs COBEPIICHCTBYCTCS HMOIIMOHAJIbHBIH
MHTEJUIEKT, IPEANoaraloui ¢chopMupOBaHHOCTS:

CaMOCO3HAHMSI, BKJIFOUYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHANIBHOE COCTOSHHCE,
BHJIETh HATIPABJICHHS PA3BUTHS COOCTBEHHOM SMOIMOHATBLHOM Chepbl, ObITh YBEPEHHBIM B ceoe;

caMoperyJIMpoBaHus, BKJIIOYAIOIIET O CaMOKOHTPOJIb, yMEHUe NIPUHHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHATBHBIM
W3MEHEHHUSIM U TIPOSIBJISATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHMBAlWH, BKJIOYAIONICH CTpEMICHHE K JIOCTIKEHHIO LEIH M yCrexy,
OIITUMM3M, MHUIHATHBHOCTh, YMEHHE NeliCTBOBATH HCXOJIS U3 CBOUX BO3MOMKHOCTEH;

SMIIATHH, BKJIOYAIOIEH CHOCOOHOCTH MOHMMATh SMOLMOHAIBHOE COCTOSHME IPYTHX,
YUHTHIBATH €10 TIPH OCYILIECTBICHHH OOIIEHHUS], CIOCOOHOCTH K COUYBCTBUIO U COMEPEKMBANUIO;

COLMAIBLHBIX HABBIKOB, BKJIIOUAIOLIMX CIIOCOOHOCTH BBICTPAUBATH OTHOIICHHUS C JAPYTHMH
JTFOJIbMH, 3200 TUTBCS, POSIBJISATH MHTEPEC ¥ Pa3pernaTh KOHIMKTEL.

NPEJIMETHBIE PE3YJIbTATBI

K koHiy obyuenust B 10 Kiacce mpeMETHBIE Pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxkarh cOPMUPOBAHHOCTD y 00y HAIOIIMXCS YMCHHUIA:

JIEMOHCTPHPOBATH HA TPUMEPAX POIb U MecTo Gu3UKK B HOPMUPOBAHHH COBPEMEHHOM
HAYYHOM KAPTHHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKU M TEXHOJIOTHH, B MIPaKTUYECKOM
JIEATELHOCTH JIFOICH;

VUNTHIBATH TPAHUII TPUMEHEHMs H3YyUYeHHBIX (HU3MYECKHX MOJENeH: MaTephalbHas
TOUKA, WHEPIMATbHAS CHCTeMa OTCYETa, abCOMOTHO TBEPJOE TENO, WICANBHBIH Ia3, MOJEIH
CTPOEHHS Ta30B, KUKOCTEH W TBEPIBIX TEJ, TOUEUHbIH JICKTPUYECKUH 3apsil NPH PEIICHHH
(bu3nyuecKux 3a/1a4,

pacno3HaBaTh (U3MUYECKHE SBICHHUs (IPOLECCh) U OOBSCHATH MX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOH TEOPMU CTPOEHHMSI BEIeCTBA M DJIEKTPOJAWHAMHUKH:
pPaBHOMEPHOE ¥ PAaBHOYCKOPEHHOE TPSMOJIMHEHHOE JBHKEHHE, CcBOOOTHOE TIAJICHHE Tell,
JBWOKEHWE 110 OKPY)KHOCTH, WHepLus, B3ammozeiicteue ten, auddysus, OpoyHOBCKOE
JBUWKEHHE, CTPOEHHE JKUIKOCTEH W TBEPIBIX Tell, U3MEHEHHe 00bEMa Tel NPU HarpeBaHuH
(OXJMaXK/IeHUHM), TEMJIOBOE PaBHOBECHE, HCIIAPEHHE, KOH/ICHCALMS, IUIAB/ICHUE, KPUCTAJLIM3AINS,
KUTIEHHE, BJIQXKHOCTH BO3/lyXa, IMOBBIIICHHUE JIABJICHHs Ta3a MpU ero HarpeBaHUHM B 3aKPLITOM
cocysie, CBS3b MEXIy MapamMeTpaMd COCTOSHHSI Ta3a B HM30IpOIeccax, DJIEKTpU3alus Tel,
B3aUMOJICHCTBHE 3aPs/IOB;



OIKMCHIBATH MEXAHUYECKOE JIBUIKEHHE, UCIOJIBb3YSl (PU3MUECKUE BEIMYMHBL: KOOpJIMHATA,
MyTh, TIEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, Cujia, UMITYJIbC Tella, KHHETHYeCKas
SHEprusi, MOTCHIMAbHAs OJHEPrHs, MeXaHudyeckas paboTa, MeXaHWYeCKas MOIIHOCTb; IPH
ONMCAHUKM MPABHJIBHO TPAKTOBATh (U3MYECKUH CMBIC] HCIIOJIB3YEMBIX BEJIHMYMH, HX
0003HAYEHHs ¥ €IUHHMIBI, HAXOJIUTH (DOPMYJIBI, CBSA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETMUUHY
C APYTUMH BEJIMYMHAMU,

ONMHUCHIBATh W3YYEHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SBJICHHS, HCIIOJIb3Ys
¢uznyeckue BENWYUHBL JIaBJICHHME ra3a, TemIeparypa, CpeJHss KHHETHYCCKas dSHECPIHs
XAOTHYECKOI'0 JIBMI)KEHHSI MOJIEKYJI, CpEeJIHEKBaJApaTH4YHasi CKOPOCTH MOJIEKYJI, KOJHMYECTBO
TEIJIOTHI, BHYTPEHHSSI SHEeprus, pabora rasa, KodQGQHUUUEHT MOJIE3HOrO AEHCTBUS TEILIOBOIO
JBUTATEIS; TIPU OTIMCAHUHN MTPABUIIHO TPAKTOBATh (PU3UUYECKUI CMBICI UCIIOJIb3YEMbIX BEJIUYMH,
uX OOO3HAYEHMs W EJMHHUIBL, HAXOJUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO (PUBNYECKYIO
BEJIMYUHY C IPYTUMH BEJIUUYUHAM,

ONKUCBIBATH M3YUYEHHBIE JJIEKTPHUYECKHE CBOWCTBA BELIECTBA M OJIEKTPUYECKHE SIBJICHHS
(TIporiecchl), HCHOJb3Ysl (PU3NYECKUE BEIUYMHBI: JJIEKTPUYECKHN 3apsijl, JIEKTPUYECKOE MOJIE,
HANpsOKEHHOCTh  II0JIS, TOTEHLHUAN, Pa3sHOCTh IOTEHLHUANIOB, IIPH ONHCAHWK IPaBHIBHO
TPaKTOBaTh (U3UYECKHI CMBICT HCIIOJIB3YEMBIX BEJIUYMH, HX OOO3HAYEHHUS! U €IUHHUIIBI;
yKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DH3HMUECKYIO BEJIMYUHY C IPYTMMHU BEJTMYMHAMM;

aHAIM3MPOBATh (PU3MUYECKUE IPOIECCHl U SIBICHUS, UCIOb3Ys (U3MYECKUE 3aKOHBI U
NPUHIMIBL: 3aKoH BcemupHoro tsrorenus, I, II m III 3akomel HeroToHa, 3akoH coxpaHeHus
MEXaHUYECKOH PHEpPIruu, 3aKOH COXPAHEHHS MMITYJIbCa, IIPUHIIMI CYTIEPIIO3ULIMN CUJI, TTPHHIUIT
PaBHOIIPABHUSI MHEPLMAIBHBIX CHCTEM OTCYETA, MOJIEKYIIPHO-KHHETHYCCKYIO TCOPUIO CTPOCHHUS
BEINECTBA, I'a30BbI€ 3aKOHBI, CBS3b Cpe/JHEH KHHETHYECKON HHEPruM TEIUIOBOI'O JIBUIKEHUS
MOJIEKYJI ¢ aOCOJIIOTHOW TeMIiepaTypoi, NEPBbIA 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
DIIEKTPUYECKOro 3apsiia, 3akoH KysioHa, NpU 3TOM pa3iuyarh CIIOBECHYIO (DOpPMYIIMPOBKY
3aKOHa, ero MaTeMaTHYeCKOe BBIPAKEHUE U YCIOBUS (TPaHULIbI, 00JaCTH) TPUMEHUMOCTH;

OOBSICHSITH OCHOBHBIE ITPUHIIUIIBI JIEHCTBUSI MAIIUH, TPUOOPOB M TEXHUUECKUX YCTPOHCTRB;
pa3MyaTh yCIOBUS UX 0€30MacHOT0 UCIOIb30BAHMS B IOBCEHEBHOM JKU3HU;

BBINOJIHATh OKCIEPUMEHTBI O HUCCIEOBAHUIO (DU3MUECKUX SIBICHUH M TPOIECCOB C
UCIIOJIb30BAHUEM  MPSIMBIX M KOCBEHHBIX M3MEpeHWi, mpu 3ToM  (POpMyIUpOBATH
npobsieMy/3amady W THIOTe3y y4eOHOIO  OSKCIepHUMEHTa, CcoOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000y IOBaHHUSL, IIPOBOJANTH OIBIT U (POPMYITUPOBATEH BHIBO/IBI;

OCYIIECTBJISTh IpPSIMbIE M KOCBEHHBIE H3MEpEHUs (UBUYECKUX BEJIUYUH, IPU ITOM
BBIOMpATh ONTHUMAJIBHBIA CIOCOO M3MEPEHUs M MCIOJIb30BATh H3BECTHBIE METOJbl OIICHKH
MOTPELIHOCTEN U3MEPEHMIA;

HCCIIeIOBATh 3aBUCHMOCTH MEXAy (HU3MYECKUMH BEIMYHHAMU C HCIOJIB30BAHUEM
NPSMBIX HM3MEpPEHHid, TPU HITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATH pPe3yJIbTaThl
TIOJIyYCHHOU 3aBUCHUMOCTU (PU3UUYECKUX BEJIUYUH B BHJE TAOIUI] U rpaUKOB, JeIaTh BHIBOJIbI
10 pe3yJibTaram HCCIIEeI0BaHUS;

coOmoaTe npaBuia OE30MacHOro TpyJa MpU HPOBEJAECHUM MCCIEAOBAHHN B pamKax
y4eOHOrO OKCIIEPUMEHTa, Yy4eOHO-MCCIENOBATEIIbCKOM ¥ MPOEKTHOH  JESTEIIbHOCTH ¢
HCIIOJIb30BAaHUEM U3MEPUTEIBLHBIX YCTPOUCTB U 1a00paTopHOro 060py10BaHuUS;

pemiaTh pacy€THbIC 3aJaydl C SIBHO 3aJlaHHOM (PU3UYECKON MOJENbI0, HCIOJIb3Ys
(bu3MYecKue 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJlaui BHIOUPATh (PU3UUYECKYIO
MOJIeJIb, BBIICJATH (PU3UYECKHE BEIUYMHBI U (OPMYJIbI, HEOOXOTUMBIC Ui €€ peleHusl,
IIPOBOJIMTH PACUYETHI M OIEHUBATH PEATbHOCTH IOy YeHHOTO 3HAYEHHUs (PU3NUYECKON BEJTHYUMHBI;



pemarh KadyeCTBEHHbIC 3a/aui: BHICTPAUBATH JIOTHYECKM HENPOTHUBOPCUUBYIO HEHOUKY
pacCy KJIEHHH ¢ OTIOPOH Ha H3YUYEHHBIC 3aKOHbI, 3aKOHOMEPHOCTH 1 (buznyecKue sIBICHUS,

WCIIOb30BaTh MPHM PEIIeHHH Yy4YeOHBIX 331ad COBPEMEHHbIE “H(POPMALMOHHBIE
TeXHOIOTMH JUISl TIOMCKA, CTPYKTYPHPOBAHMS, WHTEPIPETAIMU M TPEJCTABICHHS Y4eOHOU M
HAYYHO-TIONYJISIPHOH MH(OPMAIUH, TOJNYYCHHOH H3 PasjIMYHBIX HCTOYHMKOB, KPHTHHICCKH
aHAIM3UPOBATH TOJTyYaeMyI0 HH(POPMAIHUIO;

[IPUBOJUTE TIPUMEPBI BKJIA/a POCCUHCKHX M 3apyOeikHBIX yUEHBIX-()U3UKOB B Pa3sBUTHE
HAyKH, 0OBICHEHHE [IPOLECCOB OKPYIKAIOMIETO MUPA, B PA3BUTHE TCXHUKU U TEXHOJIOTHIA;

HCTIONB30BaTh TEOPETHUECKHE 3HAHMS 110 (U3MKE B IIOBCCJHEBHOH JKH3HM UL
obecieuenus 6e30MacHOCTH PU OOPAIIEHHH ¢ IIPHOOPAMH U TEXHUYECKUMH yCTPOHCTBAMM, /LIS
COXpaHEeHHs 370POBbS ¥ COOIOICHUs] HOPM KOJIOTHYECKOro NOBE/ICHNUS B OKpYJKarolei cpejie:

paGoTarh B IPYIIE C BBIIOJHCHUEM Pa3/IMYHbIX CONMATBHBIX poJieit, IIIaHUpoBaTh padoTy
PYIINBL, PANMOHAIBHO PACHIPENENsITh O00S3aHHOCTH M I[UIAHUPOBATH  ACATCILHOCTD B
HECTAHJAPTHBIX CUTYallMsiX, aJeKBaTHO OLCHWBATH BKJIAJ KAKJIOrO M3 YHaCTHHUKOB TPYIIILI B
pellenre paccMaTpHBAEMO# POOIIEMBI.

K koniy oOyuenust B 11 kiaacce IpeIMETHBIC PE3yJIbTaThl Ha 0a30BOM YpPOBHE JOJIKHbI
oTpaXaTh cHOPMUPOBAHHOCTH y O0YHAIOLIUXCS YMCHU:

JIEMOHCTPHPOBATH Ha MPUMEPax Pojib U MECTO (BU3UKH B (OpMHPOBAHUK COBPEMEHHOIA
HAy4YHOU KapTHHbI MHPa, B Pa3BUTHU COBPEMECHHOW TEXHHUKH M TEXHOJIOTH, B MPAKTHYECKON
JeSTebHOCTH JIOEH, IIEJIOCTHOCTD W €MHCTBO (PM3HYECKOM KapTUHBI MUPA;

VUUTBIBATH TPAHUIBl TPUMEHCHUS M3Y4YCHHbIX usnueckux Mojened: TOYCUYHBIH
3NEKTPUYECKUil 3apsij, JIyd CBETa, TOYCYHBIM HMCTOYHHK CBETA, sJCpHAs MOJCIL aToMa,
HYKJIOHHAs MOJIENb AaTOMHOTO SIIpa MPU PELICHAN (U3HUECKUX 3a1a;

pacro3HaBaTh (U3MUeCKHe SBICHHS (IPOLECCH) M OOBACHATH UX HA OCHOBE 3aKOHOB
3IEKTPOJIMHAMUKA U KBAHTOBOH (DU3MKHM: HIIEKTPUYECKas IIPOBOJAMMOCTD, TCINIOBOC, CBETOBOC,
XUMHYECKOe, MArHHUTHOE JICHCTBUSI TOKA, B3aMMOJECHCTBHE MAarHMUTOB, 3JIEKTPOMArHUTHAs
MHIyKIEs, JCHCTBHE MAarHUTHOIO TOJISi HA TIPOBOJHMK C TOKOM H JIBHOKYIIUICST  3apsil,
3JIEKTPOMATHUTHBIE KOJICOAHHS U BOJIHBI, IIPSIMOJIMHEHHOE PACIPOCTPAHEHHUE CBETA, OTPAKCHHC,
npenomienne, WHTepdepeHImsa, AUPpaKkius H MONSIpH3alMs  CBETa, MUCICPCHsS  CBETA.
dorosnexrpuueckuii sddexr (horosddexr), cBeTOBOE JABICHUE, BOSHUKHOBCHUE JUHENHYaToro
CIIEKTpA aTOMa BOJIOPO/a, €CTECTBEHHAs M UCKYCCTBEHHAs PaJIMOAKTUBHOCTD,

OIMCHIBATh M3yYEHHbIE CBOIMCTBA BEIIECTBA (JNEKTPUYCCKUE, MArHUTHBIC, ONTHYCCKHUC,
3JIEKTPUUECKYIO [POBOJUMOCTD Pa3jIMYHbIX CPeJ() W INEKTPOMArHUTHBIC SBJICHUS (mpouiecchi),
HCIONB3YS.  (PU3MYECKHE BEIMYMHBL OJIEKTPUYCCKHM 3apsijl, CHMJIa TOKa, JJICKTPHYCCKOC
HaNpsHKEHHE, SJIEKTPUYECKOE CONPOTUBJIEHHE, PA3HOCTD IOTEHIMANIOB, JJIEKTPOBIIKY IIAs CHIIA,
paboTa TOKa, MHIyKIMs MAarHMTHOTO TOJs, chia Awmiepa, cuia JlopeHna, MHIyKTHBHOCTH
KATyIIKH, SHEPTHs DJIEKTPHYECKOr0 W MArHUTHOTO IIOJICH, NMEPUOJ M 4acToTa Kosie0aHui B
K0JIe0aTeIbHOM KOHTYPE, 3apsiJi U CHJIa TOKa B IPOLECCe TapMOHUYECKHMX JJIEKTPOMArHUTHBIX
xonebanuif, (OKyCHOE paccTOSHHE M ONTHYECKas CHjia JMH3BL, IPH ONHCAHWM IIPABUIIBHO
TPaKTOBATh (DU3MUECKHIl CMBICI MCIOJB3YeMbIX BEIHUHH, HMX 0003HAUEHUs] U EJIUHHUIIB,
yKa3bIBaTh (OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (PU3UUECKYIO BEIMUMHY C APYTUMH BEITHIHHAMH;

OIMCHIBATH H3YYEHHBIE KBAHTOBHIC SBIECHHS M IPOLECCHI, MCIOb3Ys duznueckue
BEJIMUMHBL: CKOPOCTH 3JIEKTPOMATHUTHBIX BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA, SHEPrus M
UMITyJIbc (POTOHA, TEPUOJ TONypacmajga, SHEPrus CBA3H aTOMHBIX A€, [PH ONUCAHHH
NPaBUILHO TPAKTOBATH (PU3MUECKUM CMBICT HCIONB3YEMBIX BEJUYMH, HX o0o3HaueHUs: "



eIMHMIBI, YKa3biBaTh (POPMYJIbL, CBS3BIBAIOIIME MaHHYIO (PU3MYECKYIO BEIMYHMHY C JIPyTUMH
BEJIMUMHAMHE, BEIYHUCIIATE 3HAYEHUE (PU3UUECKOH BEINYNHBIL;

AHAIM3MPOBATh (PU3MYECKHE IPOLECCH ¥ SIBJICHUS, HCIOJb3Ys (U3MUYECKUE 3aKOHbI U
NPUHIKIBE  3aKOH OMa, 3aKOHBI IIOCCAOBATCIBHOIO W MApaUICIBHOTO  COCIAMHCHHS
NPOBOJHUKOB, 3akoH JDkoyisi—JleHnma, 3akoH OJIEKTPOMArHWUTHOM — HMHIYKIMH, 3aKOH
NPSAMOJIMHEWHOTO PACIIPOCTPAHEHHsI CBETA, 3aKOHBI OTPaXKEHHs CBETA, 3aKOHBI IPEIOMIICHHS
cBera, ypaBHeHwe DiHmTelHa 111 QoTodddexTa, 3aKOH COXPAHEHHS DSHEPIUH, 3aKOH
COXpAHEHHSI WMMILYJIbCA, 3aKOH COXPAHEHHUs! DSJIEKTPUYECKOro 3apsijia, 3aKOH COXpPaHEHUs!
MaccoBOI0 4HMCja, MocTysarskl bopa, 3aKOH paJnOaKTHBHOIO pacnaja, IPH 5TOM pas3iuyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAXKEHHME W YCIIOBUS (IPaHMILIbI,
001acT) MPUMEHUMOCTH;

OTIpEIeJIATh HalpaBJIEHHE BEKTOpa MHJIYKIIMM MArHUTHOIO IOJis IPOBOJHHMKA C TOKOM,
cuiIbl Amriepa u cuiibl JIopeHna;

CTPOUTH M OTHMCHIBATH U300paXKEHUE, CO3/1aBAEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JINH30M;

BBIIIOJIHATh JKCIIEPUMEHTBI [0 HCCIIEIOBAHUIO (DU3MYECKUX SIBICHUH M IPOLECCOB C
UCIIOJIL30BAHMEM  MPSAMBIX M KOCBEHHBIX ~W3MEpPEHMi: IpH  3TOM  (OPMYIHPOBATH
npobjeMy/3aiady W TUNOTE3y Y4yeOHOro  OIKCHEPUMEHTa, COOMparb YCTAHOBKY W3
IPEITIOKEHHOTO 000PYI0BAHUS, IPOBOJAUTH OIIBIT U (DOPMYJIUPOBATH BBIBOJIBI;

OCYIIECTBIIATh IPsSMbIe W KOCBEHHBIC H3MEpEeHUs (PU3MYECKHX BEIMYHMH, MPH HSTOM
BBIOMpATh ONTHMAJIBHBIA CHOCOO M3MEPEHHS! M MCIOJIB30BAaTh H3BECTHBIE METO/bI OLICHKH
NOTPENIHOCTEN U3MEPEHHUI;

MCCIIEIOBATH 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSMBIX U3MEPEHUIL:
[IPA 3TOM KOHCTPYHMPOBaTh YCTaHOBKY, (PMKCHpPOBATH PE3ysIbTaThl NMOJYYEHHOW 3aBHCHMOCTH
Gu3MyYecKuX BEJMYMH B BHJAE TaONUIl U rpaduKoB, JAeiaTh BBIBOJBI 110 pe3yJbTaTam
UCCIIEI0BAHUS;

coOoaThk mnpaBmwia 0Oe30MacHOro TpyJa IpU MPOBEACHUU HCCIENOBAHUNA B paMKax
y4eOHOr0 9KCIIEpUMEHTa, Y4eOHO-MCCIENI0BATEIbCKOM M MPOEKTHOH  JIEATENBHOCTH €
HCITOJIb30BAaHUEM U3MEPUTETBHBIX YCTPOUCTB U 1a00paTopHOro 000py10BaHuUs;

pemaTh pacyEéTHBIE 3a7auyd C SIBHO 3a/JaHHOM (PU3UYECKON MOJENbI0, HCIOJIb3Ys
(bu3nvecKue 3aKOHbI M TIPUHIIMIIBL, HA OCHOBE aHAJIN3a YCJIOBHS 33/1a4M BBIOMpPATh (PU3UYECKYIO
MOJIEJIb, BBIACNATH (HU3UYECKHe BETUYMHBI M (OpPMYJibl, HEOOXOJUMBIE Ui €€ pelleHus,
IIPOBOJIUTH PACYETHI U OLEHUBATH PEAIIbHOCTD IOy Y€HHOI'0 3HaUeHUsI (PU3NYECKOM BEITUMYMHBI;

pemaTh KayecTBEHHbIE 3a/layi: BBICTPAUBATH JIOTMUECKU HENPOTHBOPEUUBYIO ILETOYKY
paccyJIeHH# C ONOPOii Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHHS;

UCTIOJIB30BaTh IpPH  PpEIIeHUH YUYeOHBIX 3ajJady COBpPEMEHHBbIE HMH(OpPMAIMOHHBIE
TEXHOJIOTHH JUISl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIIMH U TIPEICTABICHHS Y4eOHOU W
HAYYHO-IIOIYJISIPHOM MH(pOpManuu, IOJIY4YEHHOM W3 pa3jaMuHBIX HMCTOUYHUKOB, KPUTUYECKH
aHAJIM3UPOBATh MOJy4aeMyI0 UH(OPMAIIHIO;

OOBSCHATH PUHIUIIBI JEHCTBUSI MALIMH, IPHOOPOB ¥ TEXHUYECKHUX YCTPOUCTB, pa3inyaTh
yCJIOBHSI X ©€30IaCHOTO MCTIOJIB30BAHUS B [IOBCEIHEBHON KU3HU;

IPUBOJUTH MPUMEPHI BKJIAZA POCCUUCKUX MU 3apyOC)KHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOIUH;

UCIIOJIB30BaTh TEOPETUYECKUE 3HAHUS 10 (HU3UKE B IOBCEIHEBHOM IKM3HM IS
obecniedenus: 6€30MacHOCTU IPKU OOpaIEHUH € IPUOOPAMU U TEXHUYECKUMHU YCTPONUCTBAMM, [UISI
COXPaHEHHsI 3JI0POBBS M COOJIIOICHHSI HOPM DKOJIOTMUYECKOT0 MTOBE/ICHUS B OKpY KaloIel cpese;



paboTaTh B IPYIIIE ¢ BBIIOIHEHAEM PA3IHUYHBIX COLMATBHBIX POJIEH, IIIaHKPOBATH PadoOTy
rpYIIbL, PAMOHAIBHO pPacHpeseNsaTh O00A3aHHOCTH W IUIAHMPOBAaTh  JCATENLHOCTh B
HECTaH/IAPTHBIX CHUTyalusiX, aJeKBaTHO OLEHMBATH BKJIAJ K&KJIOTO U3 YYaCTHUKOB IPYIIIBI B
pelIeHHe PaccMaTpUBAEMOi IPOOIIEMBI.
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