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Pabouas mporpamma mo (pu3uMKe Ha YpPOBHE CpeIHETO OO0NeTro
o6pazoBanus (0a30BBI YpOBEHb M3yYEHHS NPEIMETA) COCTaBIIEHA
Ha OCHOBE ITOJOXEHHUH U TpeOOBaHMH K pe3ylbTaTaM OCBOCHHS
OCHOBHOH 00pa3oBaTeJbHOW IpOrpaMMbl, IPEIACTAaBICHHBIX B
denepanbHOM TOCYAapCTBEHHOM 00pa3oBaTEILHOM CTaHIApPTE
cpeanero obmero obpasoBanus (OPI'OC COO), a Takke ¢ y4éToOM
benepanbHOit paboueit  mporpamMmbel BocmuTaHus W KoHuemuuu
npenonaBanus y4deOHoro npeaMmera « Dusuka» B 00pa3oBaTeIbHBIX
opranuszauusax Pocculickoii degepauun, peaiu3youux OCHOBHBIE
o0meobpa3zoBaTeNbHBIC TPOTPAMMEI.

NOACHUTE/NIbHAA 3ANMUCKA

Conepxanne [IporpamMmmbl HammpaBieHO Ha (OPMHUPOBAHHUE eCTe-
CTBEHHO-HAay4YHOU KapTUHBI Mupa ydamuxcs 10—11 knaccoB mpwu
o0yueHun UX (pu3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTECMHO-JIC-
ATEeNBHOCTHOTO Tonaxona. IIporpamma cooTBeTcTByeT TpeOOBaHUAM
dIroC COO k mnaHUpPyeMbIM JTHUYHOCTHBIM, MPEIMETHBIM U MeTa-
MMpPEeIMETHBIM pe3yibTaTaM OOydYeHHs], a TaKKe YUYUThIBaeT HeoOXxo-
JMMOCTh pealu3aluu MEXIPEIMETHBIX CBsI3ed (U3UKU C ecTe-
CTBCHHO-HayYYHBIMH y4YeOHBIMU HpeaMeTaMu. B Hell ompenensoTcs
OCHOBHBIC I[eNM HW3ydYeHUs (PU3WKH Ha ypPOBHE CpEemHETro o0mero
o0pa3zoBaHUs, INIAHUPYEMBIE PEe3yIbTaThl OCBOCHHS Kypca PU3UKHU:
JUYHOCTHBIC, METAlPEeAMETHBIC, MpeMeTHbIe (Ha 6a30BOM YpOBHE).

IIporpamma BKJIIOYAET:

 IUNIAHUPYEMBIE€ PEe3ylbTaThl OCBOSHHUs Kypca (pHU3UKU Ha 6a30BOM

YpPOBHE, B TOM 4HCIE IIpPeAMETHBIE pPe3yiIbTaThl II0 TOJaM

o0yue-Hus;

e cOJlepkaHue yueOHoTro npeaMmeTa « Du3nuka» 1Mo rojgamM oOydeHus;
o IPUMEPHOE TEMAaTHYECKOE ITNNIAHUPOBAHHE C YKa3aHHEM KoJInue-

CTBa 4acOB Ha M3yYEHHE KaXJAOW TEeMbl U IIPUMEPHOU XapakTe-

pucTUKOIl yueOHON NeITeNbHOCTH YUalIuXcs, pealu3yeMoi mpu

H3yYEHUHU ITUX TEM.

I[Tporpamma MoXeT OBITH MCITOIB30BAaHA yUYUTEIIMHU KaK OCHOBa
ISl cOCTaBlIeHUs cBoux pabouux mporpamm. Ilpu pazpaborTke pa-
06oueil mporpaMmbl B TEMaTHYE€CKOM IJIAaHHUPOBAHHUHU JOJKHBI OBITHh
YYTEHBI BO3MOXHOCTH HCIIOJNB30BaHUS IEKTPOHHBIX (LHPPOBHIX)
00pa3oBaTENbHBIX PECYpPCOB, SBIAIOIMUXCSA Yy4eOHO-METONMYECKH-
MH MmaTepuanamu (MyJIbTHMEIUHHBIC MIPOTPAMMBI, DBJICKTPOHHBIE
Y4eOHHKH U 3aJITaYHUKH, DIEKTPOHHBIEC ONOINOTEKH, BUPTyalbHBIC
nabopaTopuu, UTPOBBIE NPOTPaMMBI, KOJIJIEKIHH NH(PPOBEIX o0pa-
30BaTENBHBIX PECYPCOB), pEATU3YIOMHUMHU TUAaKTHIESCKAEC BO3MOK-

4 Paboyas nporpamma



"Hoctu UKT, coaepxaHue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIb-
cTBY 00 oOpa3oBaHHMU.

PaGouas mporpamMma He CKOBBIBA€T TBOPYECKYIO HHUIIUATUBY
y4duTeleil W MpegoCTaBIseT BO3MOXHOCTH [Jid pealu-3aluu
Pa3IUYHBIX METOJMYCCKUX ITONXOJOB K OpTaHU3alHUu O0y-4YCHUS
¢u3nke TIpU YCIOBHHM COXpaHCHHUA O00s43aTEIbHON YacTu CoO-
nepxxaHusa Kypca. KoindecTBo 4acoB B TeMaTUUYE€CKOM TJIAHUPOBa-
HHUM Ha H3yYEHHE KaXXJTOHW TEeMBI SBISIETCS OPUCHTHPOBOUYHBIM H
MOXET OBITh H3MEHEHO KaK B CTOPOHY YMEHBIICHUA, TaK U yBEIH-
Y9eHHs B 3aBHCUMOCTH OT PEaTN3yEeMBbIX METOANYECKUX ITOAXOIOB H
YPOBHS HOATOTOBICHHOCTH yUAIIUXCH.

OBLWAA XAPAKTEPUCTUKA YHYEBHOTO NPEAMETA «PU3UKA»

du3nka kak Hayka o Haubosiee OOUIMX 3aKOHAX HPHUPOIbI, BbI-
cTymas B KadecTBe y4deOHOTro IpeaMeTa B MIKOJE, BHOCHT CyIle-
CTBEHHBIH BKJIaJl B CHCTEMY 3HaHHH 00 OKpYyXalIeM MHupe.
IIxonpHBIH Kypc GPHU3NKN — CHCTEMOOOPa3yOMHuil A1 €CTECTBEH-
HO-HaYYHBIX YYCOHBIX IIPEIMETOB, ITOCKOIBbKY (PU3UIECKHE 3aKOHBI
JeXaT B OCHOBE IPOLECCOB U ABICHUN, H3ydyaeMbIX XuMuei, 6uo-
aoruei, pusndeckoit reorpadueit u actrpoHomueid. Vicmonb3zoBanue
U aKTUBHOE MpUMEHeHue (PU3MUYEeCKUX 3HaHUH ompenenseT Xapak-
TEp U pa3BUTHE PA3HOOOPA3HBIX TEXHOJOTUH B chepe IHEPreTUKH,
TpaHCIIOPTa, OCBOCHHUS KOCMOCA, MOJYUYEHHUS HOBBIX MaTepHAJIOB C
3aJaHHBIMU CBOMcTBaMu u Ap. M3yueHne ¢uU3NKHU BHOCUT OCHOBHOH
BKJaJ B (popMHpOBaHNE €CTECTBEHHO-HAYYHOIl KapTUHBI MUpa y4a-
muxcs, B GOpMUpPOBaHNE YMEHHI MPUMEHSITh Hay4YHBIH METOJ MO-
3HAHMS NPH BBIITOJHEHUN UMH Y4YEOHBIX UCCIIEIOBAHUN.

B ocHOBy kypca (pu3MKH cpemHeil MKOJBI MOJ0XEH PsI HICH,
KOTOpbIE MOXXHO pPacCMaTpPUBaTh KaK ITPUHIUIIBI €ro ITOCTPOSHHS.

Hoea yenocmnocmu. B cOOTBETCTBUU C HEH KypC SABIsSIETCH
JOTUYECKH 3aBEpIIEHHBIM, OH CONEPXXHUT MaTepHal U3 BCeX pasle-
J10B (pU3MKH, BKIOYAET KaK BONPOCHI KJIACCUYECKON, TaK U COBpe-
MEHHOW (U3UKH.

Hoen zenepanuzayuu. B COOTBETCTBUHN C HEH MaTepual Kypca
¢pusnkn o0peaMHEH BOKPYT (pHU3UYIECcKuX Teopuil. Benymum B Kyp-
ce sBusgeTcs (OPMHUPOBAHHE TMPEACTABICHUH O CTPYKTYPHBIX
YPOB-HSIX MaTEpPHUH, BEUIECTBE U IMOJIE.

Hoea cymanumapusayuu. E€ peanusanus npeamnonaraeT Uc-
MMOJb30BaHUE TYMAaHUTapPHOTO NOTeHIHala GU3NIECKON HayKH, Oc-
MBICJICHUE CBSA3HM Pa3BUTHSI PU3UKH C pa3BUTHEM OOLIECTBA, a TaK-
)K€ C MHPOBO33PEHUYECKMMH, HPaBCTBEHHBIMU M DKOJOTHYECKUMHU
npobieMaMu.
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Hoen npuknaonoun nanpaeénennocmu. Kypc dusuku mpenu-
mojaraeT 3HaKOMCTBO C HIHPOKUM KPYTOM TEXHHYECKHUX U TEXHO-
JOTHUYECKUX IMPHUI0KEHUN U3YUEHHBIX TEOPHH U 3aKOHOB.

Hoea 3kono02u3ayuu peanuzyeTcs MOCPEACTBOM BBEICHUS de-
MEHTOB COJEpXaHHs, NMOCBIIMEHHBIX 3KOJOTHUYECKUM IIpodiieMaM
COBPEMEHHOCTH, KOTOpPBIE€ CBS3aHBI C Pa3BUTHEM TEXHHUKH M TEXHO-
JOTHUH, a TakXe 00CyxJIeHHs NpoljeM panuoOHaIBLHOTO IPHUPOJIO-
MONB30BAaHUA M IKOJIOTHUECKON O0e30macHOCTH.

CTepXHEeBBIMH dIIEMEHTaMH Kypca (pU3UKU CpeaHEH IMKOIBI AB-
astoTcs pusndeckne Teopun (PopMHUpPOBaAHWE TPEACTABICHHH O
CTPYKTYpE ITOCTpOCHUA (PU3NIEeCcCKOoil Teopun, ponu pyHIaMEHTAIb-
HBIX 3aKOHOB W TPHUHIHIIOB B COBPEMEHHBIX MHPEICTAaBICHHUAX O
npupojae, TpPaHHUIAX IIPUMEHHUMOCTH TEOPHUH, AJII ONHCAHUSI ecTe-
CTBEHHO-HAYYHBIX SBJICHHUH U MPOIECCOB).

CucTeMHO-AeATeIbHOCTHBIN MOIX0 ] B Kypce (U3UKH peanu3yeTcs
IpexJe BCEero 3a CYET OpraHMU3alUU IKCHEPUMEHTAIBHONU AesITelb-
HocTH oOyyaromuxcs. Jlus 0a30Boro ypoBHs Kypca (PU3HMKH — ITO
UCIIONB30BaHNE CHCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIe-
PUMEHTOB U JTabOPaTOPHBIX paboT, KOTOPBIE B IporpaMme oObeIu-
HEHBI B OOmMHNHA CHOHCOK YYCHHYECKHX IIPAKTHUYECKUX padoT.
Brime-neHne B ykKazaHHOM IIepedHe J1abopaTOpHBIX  paborT,
OPOBOAUMEBIX I KOHTPONS H  OIEHKH, OCYIIECTBIIETCI
y4YacTHUKaMHU 00pazoBa-TEIBLHOTO mpoiecca HCXOIs u3
OCOOCHHOCTEHl TeMaTHYeCKOTO ITUIAaHH-POBAaHUS ©  OCHAaIICHUSA
kabuHera ¢usuku. Ilpm »3ToM oOecriedynBaeT-csi  OBIIAJICHUE
00y4YaromuUMHUC YMEHHUSMH HPOBOJUTh KOCBEHHBIE H3MEpeHWUS,
UCCIeAOBaHMS 3aBUCUMOCTEH (HU3MUECKUX BEJIUYMH M IMOCTAHOBKY
OIIBITOB MO MPOBEPKE MPEIOKEHHBIX T'HITOTE3.

Bonpmoe BHUMaHHE yAeNseTCs PEUICHUIO PACUETHBIX M Kade-
CTBEHHBIX 3anmad. IIpu 3ToM Al pacdETHBIX 3aJad IMPUOPUTETOM
ABISIOTCS 3aJadd C SIBHO 3aJaHHOW (UHYSCKOH MOJENbIo,
MO3BO-JISIOIINE OPUMEHATH M3y4CHHEIC 3aKOHBI u
3aKOHOMEPHOCTH KaK H3 OJHOTO paslena Kypca, TakKk H
HHTETpUPYsS 3HAHHSA W3 pPa3HBIX pa3fgeiloB. s KadeCTBEHHBIX
3a/lad  OPUOPHUTETOM  SIBJISIOTCS 3a-JAaHHUS Ha OOBICHEHHE
OpoTeKkaHuss QU3MIECKUX SIBICHUH U MPO-IECCOB B OKPYKAIOMeEH
XU3HU, TpebOyromue BbIOOpa (pu3nUecKod MoOAenu AN CUTYalHuu
NPakTHKO-OPUEHTHPOBAHHOTO XapakKkTepa.

B coorBerctBun ¢ TpeboBaHmIMu PI'OC COO x MaTepHalbHO-
TEXHUYIECKOMY 00ecrnedeHuo ydeOHoro mpoiecca 6a30BbIi YPOBEHB
Kypca (Gpu3uKu B cpemHel MIKOJIe JTOJKEH HU3YYaThCSI B YCIOBHUIX
MpeIMeTHOro kKabnHeTa PU3UKHN UM B yCIOBUIAX HHTET PUPOBAHHO-
ro KkabMHeTa NPEeIMETOB €CTECTBEHHO-HAyYHOTO INKJIa. B kabunete
pu3uku g0IKHO OBITH HEeoOXoauMoe JadopaTopHOe 00OpyAOBaHHE
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sl BBITIOTHEHHS yKa3aHHBIX B MPOrpaMMe YUCHHYECKUX MPaAKTHU-
YeCKUX paboT M JAeMOHCTPAIlMOHHOE 000pyI0BaHUE.

JdeMoHcTpanmoHHoe o6opynoBaHue (OpMHUPYETCS B COOTBET-
CTBUH C IPUHLIHUIIOM MHUHUMAJIBHON JOCTATOYHOCTH U obecrieduBaeT
IMOCTAHOBKY IMEPEYUCICHHBIX B IIPOTpaMMe KIIOYEBBIX JEMOHCTpa-
OUH A UCCIeNOBaHUA U3y4YaeMBbIX SBJICHHH W NPOLECCOB, dMIHU-
pudeckux U GyHAAMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKHUX IIpUMeE-
HEHUH.

JlabopaTopHOE 00OpyAOBaHHE O YYCHHUYECKHX ITPAKTHIECKUX
paboT popmMupyeTcs B BUIE TeMaTHUICCKHUX KOMIUIEKTOB U obecrie-
quBaeTcs B pacuéTe OJHOTO KOMIUIEKTa Ha ABYX OoOydaromuxcs.
TemaTudyeckne KOMINIEKTHI Ja00PaTOPHOTO 000PYJOBAHUS JOKHBI
OBITH ITOCTPOCHBI Ha KOMIIJIEKCHOM HCIIOJB30BaHUHN aHAJIOTOBBIX U
nuPpoOBBIX NPUOOPOB, a TaKKe KOMHOBIOTEPHBIX H3MEPUTEIbHBIX
cucTteM B BuJie NUPPOBBIX 1abopaTopHil.

LEN U3YHEHWA YYEBHOIO NPEAMETA «®U3UKA»

OCHOBHBIMH IEIIMHU H3yUYeHHUsS (PU3UKH B 0o0meM oOpa3oBaHHU

SBIASIOTCH:

— dopMupoOBaHHE MHTEpPEca M CTPEMJICHHUS O0ydaromuxcs K Ha-
YYHOMY H3YyYCHHUIO MPUPOABI, Pa3BUTHE HUX HHTEIICKTYalbHBIX
U TBOPUYECKHUX CITOCOOHOCTEH;

— pa3BUTHE ONPEACTABICHUH O HAyIHOM MeTOAe ITO3HaHUA U ¢Gop-
MHPOBaHHE HCCISAOBATEIBCKOTO OTHOMEHHS K OKPYXKaKIHUM
SIBICHUSIM,

— ¢GopMHUPOBAaHHE HAYYHOTO MHUPOBO33PCHHUS KaK pe3yibTaTa H3y-
YEeHHUS OCHOB CTPOCHHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB
buszuku;

— dhopMupoBaHUE YMEHHUI 00BACHITH SBJICHUS C HCIOJIB30BAHUEM
(bu3nyeckux 3HAHUI U HAYYHBIX TOKA3aTCIbCTB,;

— (opmupoBaHue mpeacTaBiIcHUN 0 poan GU3HKH IS Pa3BUTHS
IPYTUX €CTECTBCHHBIX HayK, TEXHUKHA M TEXHOJOTHH.
JlocTrxeHue 3THUX meneu obOecrieunBaeTcs pemeHHEM

ClIeAYyI-IIUX 3a7a4d B Ipollecce H3YUYCHHI Kypca HU3UKHU Ha YPOBHE

cpenHe-ro odmero oopa3oBaHus:

— mpuoOpeTeHNe CHCTEMBI 3HAHHUH 00 00mHUX (PU3HIESCKHX 3aKOHO-
MEPHOCTSX, 3aKOHaX, TCOPHUAX, BKIKOUYAsT MEXaHHUKY, MOJEKY-
JAPHYIO QHU3KUKY, DIEKTPOAUHAMHUKY, KBAHTOBYIO PHU3UKY H 3e-
MEHTBI acTpOHU3HUKH;

— (opmMupoBaHre YMEHUNH NPUMEHATh TCOPETUUCCKUE 3HAHUS IS
00bsicHeHHS GU3UUCCKHUX SBJICHHUU B IIPUPOAC U HJIS HPUHITHS
NPaKkTUYECKUX PEUIEHUN B MTOBCEJHEBHOMN KU3HU;

®N3NKA. 10—11 Knaccel 7



— OCBOEHHE CITOCO00B penieHUs pa3IndHBIX 3a71ad C ABHO 3alaHHOH
(pusnueckoit Momenwlo, 3amad, IOAPa3yMEBAIOIIUX CaMOCTOS-
TeIbHOE cO3/1aHue (GU3UYCSCKONU MOJEHU, aJICKBAaTHON YCIOBHAM
3aa4u,

— HNOHUMaHUE (PU3UYCCKUX OCHOB U MPUHIMIIOB JCHCTBUSA TCXHU-
YEeCKUX YCTPOUCTB U TE€XHOJOTUYECKHUX MPOILECCOB, UX BIHUSHUSA
Ha OKPYXawIIYI cpeay;

— OBIIaJICHHE METOJaMH CaMOCTOATEIHHOTO MIAaHHPOBAHUA U IIPO-
BeOCeHUA (PU3MYIESCKUX DKCIICPUMEHTOB, aHaJlW3a U MHTEPIIpEeTa-
U WHQOpPMANHNU, OIPEASIeHHUS NTOCTOBEPHOCTH ITONYYCHHOTO
pe3ynpTarTa;

— CO3aHHE YCIOBUH IS pa3BUTHSI YMEHHUU MPOCKTHO-UCCIEIOBA-
TEJIbCKOM, TBOPUYECKON EATEIBHOCTH.

MECTO YYEBHOIO MPEAMETA «®U3NKA» B YYEEHOM NJIAHE

B coorBerctBur ¢ ®I'OC COO ¢usuka sBiasgeTcs o0i3aTelbHBIM
IpeIMeTOM Ha ypOBHE cpeaHero obmero oOpa3zoBanus. JlanHas mpo-
rpamMma IpeaycMaTpuBaeT u3ydeHue Gpu3uku Ha 0a30BOM ypOBHE B
00bpéme 136 4 3a nBa roma ooyueHwus mo 2 4 B Heneno B 10 u 11 xnac-
cax. B rematnueckom nnanupoBanuu s 10 u 11 knaccoB npeano-
JaralTCsl pe3epB BPEMEHH, KOTOPBIH YyYHTENb MOXET UCIIOJIb30BAThH
0 CBOEMY YCMOTPEHHIO, H TOBTOPUTEIBHO-0000MA0IIHUE YPOKH.

JIro6as pabouas mporpaMma JOJDKHA IOJHOCTHIO BKIHOYATh B Ce-
051 comepkaHUe TaHHOW IIPOTrpPaMMHEL.

B oTnenpHBIX cny4dasx Kypc pu3uku 0a30BOT0o YPOBHS MOXKET U3-
yuaTbes B 00p€Me 204 u 3a nBa roga odyuenus (3 u B Heneno B 10
u 11 xnaccax). B aToM ciydae yBeIMYHUBAETCS HE MEHEE 4YeM J0
20 49 pes3epBHOE BpeMs, KOTOPOE HCIIONB3YyEeTCsS YUYHTEIEeM I
H3y4YEeHHs BOIPOCOB, TECHO CBSA3aHHBIX C BBIOpPAaHHBIM NPOGHIEM
o0ydeHus, U yBeIWYHBacTCI ydeOHas Harpys3ka, OTBOAMMAs Ha
U3ydeHHe MEXaHHUKH, MOJICKYJISIpHOMI busuku u
DIEKTPOAMHAMHU-KH, 3a CYET pacUIMpEHHs dYucia JabopaTOPHBIX
paboT HCcclieoBa-TEIbCKOTO XapakTepa W YPOKOB pelIeHUs
KaYeCTBCHHBIX U pacyET-HBIX 3ajad.
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NNAHUPYEMBbIE PE3Y/IbTATbl OCBOEHUA YHEBHOIO
NPEOMETA «®U3NKA» HA YPOBHE CPEAHEIO OBLUEIO

OBPA30BAHMUA (BEA30BbIA YPOBEHD)

OcBoenune ydeOHOro mpeamera «DHU3HKa» HA YPOBHE CPEIHETO
o6mero oopasoBaHus (0a30BBIi yPOBEHB) JOKHO 00€CEeYUBATH J10-
CTHIKEHHUE CIEAYIOUIUX JUIHOCTHBIX, METAITPEAMETHBIX U MPEIMET-
HBIX 00pa30BaTElbHBIX PE3yIbTATOB.

NINYHOCTHbIE PE3YNIbTATHI

I'pasxcoanckoe 6ocnumanue:

— cOpPMHUPOBAHHOCTD T'PAXAAHCKOHN IMMO3UIHN 00ydaronerocs Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJ€Ha POCCHIICKOTO O0OIEeCTBa;

— HNPUHATUEC TpPpAaAUIUOHHBIX O6HIC‘-ICHOBC‘-ICCKI/IX TYMaHUCTHYC-
CKHX U JE€MOKpaTHYECKHX IEHHOCTE;

— TOTOBHOCTH BECTH COBMECTHYIO AESTEIbHOCTh B HHTEpECcax Ipax-
JTaHCKOT'0 00mecTBa, y9acTBOBAaTh B CAMOYMPAaBICHUHU B IIKOJIE
U JETCKO-IOHOMIECKUX OpTraHHU3alUAX;

— YMEHHE B3aUMOJICHCTBOBATH C CONHATbHBIMH HHCTUTYTaMH B CO-
OTBETCTBHH C HX GYHKIHUIMH U Ha3HAYCHHEM,

— TFOTOBHOCTB K TYMAaHUTAPHOU U BOJOHTEPCKON NEATEIBHOCTH.
Ilampuomuueckoe 6ocnumanue:

— c(OopMHUPOBAHHOCTh POCCHHCKON I'paXTaHCKOW HICHTUYHOCTH,
MaTPUOTH3MA;

— IHEHHOCTHOC OTHOIMCHUE K TOCYJapCTBCHHBIM CUMBOJIaM; JOCTHU-
KEHUAM POCCHHCKUX YUYEHBIX B 001acTH (PU3MKH U TEXHUKE.

HAyxoeno-npascmeennoe 6ocnumanue:

— c(opMHUPOBAaHHOCTH HPAaBCTBEHHOI'O CO3HAaHMWS, dTUYECKOTO I10-
BEIECHUS,

— CrocoOHOCTh OIIEHWBATh CUTYalUHI0O U NPUHUMATh OCO3HAHHBIC
peleHus, OPUEHTHUPYICh Ha MOPaAIbHO-HPAaBCTBEHHBIE HOPMBI 1
LEHHOCTH, B TOM 4YHUCJI€ B AE€ATE€IbHOCTH YUEHOTO;

— OCO3HaHME JIMYHOT'O BKJIa/la B HOCTPOEHHUE YCTOHYHBOIO Oy IyIIero.
dcmemuueckoe 6ocnumanue:

— 3CTETHYECKOE OTHOUIEHHE K MUPY, BKIIOYas 3CTETUKY HAYyYHOTO
TBOPYECTBA, NPUCYIIETO (PU3NIESCKONW HAYKE.

Tpyooeéoe 6ocnumanue:

— WHTEpec K pa3lIndHBIM chepam npodeccuoHalbHON NeITeIbHO-
CTH, B TOM 4YHCJE CBS3aHHBIM C (U3MKOI M TEXHUKOH, yMeHHUe
COBEpIIaTh OCO3HAHHBIN BHIOOp OyayIeld mpodeccu U peann3o-
BBIBATH COOCTBEHHBIE XKM3HEHHBIE IJIaHBbI,

— TOTOBHOCTB M CIIOCOOHOCTBH K 00pa30BaHHUIO U CaM00OPa30BaHUIO
B ob0nacTH GU3UKU HA MPOTIKECHHUHU BCEH KHU3HMU.
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DKonozuueckoe gocnumanue:

— c(OpPMUPOBAHHOCTH PKOJOTHYECKON KyIbTYpPhl, OCO3HAHHE IJIO-
0anbHOTO XapaKkTepa dKOJOTHYECKUX mpodiem;

— IUIAHUPOBAHME U OCYIIECTBICHHE NEHCTBUH B OKpYyKarlei cpe-
Jie Ha OCHOBE 3HaHMs 1eJedl YyCTOWYMBOTO Pa3BHUTHUS UelOoBeUe-
CTBa;

— pacmMpeHue ONbITa ACSITEIbHOCTH DKOJOTHYECKON HampaBleH-
HOCTH Ha OCHOBE MMCIOIIUXCSA 3HAHUN MO (QU3UKE.

Ilennocmu Hayunozo no3sHanus’.

— c(opMHUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIONIETO COBpPE-
MEHHOMY YPOBHIO Pa3BUTHSA GHU3NIECKON HAayKH;

— OCO3HaHHWE IICHHOCTH HaYYHOH NeITEIbHOCTH, TOTOBHOCThH B IIPO-
ecce n3ydeHus (PU3NKH OCYMECTBIATH NPOCKTHYIO U HCCIENO-
BATENBCKYIO ACATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

B npouecce mocTuxeHHs JIUYHOCTHBIX PE3YyIbTaTOB OCBOCHHS
mporpaMmbl  cpexHero oomero oOpa3oBaHus 1o (uU3UKE Yy
00y4aro-muXcs COBEPIICHCTBYETCA dMOYUOHANbHBIU UHMeNNeKm,
Mpeano-jaraomui copMUPOBAHHOCTS!

— camMoco3HAHUA, BKIKYAIOMEro CIOCOOHOCTh IIOHUMAaTh CBOE
SMOIIMOHATBHOE COCTOSHHE, BHIETh HAIIPaBICHUS Pa3BUTHUA
cOoOCTBEHHOW PMOIMOHANBHON cepbl, OBITh YBEpEHHEIM B cebe;

— camopez2yaupoganus, BKIOYAIOMET0 CaMOKOHTPOJIb, YMEHHE
MIPUHUMATh OTBETCTBEHHOCTH 3a CBOE ITOBEJICHHE, CIIOCOOHOCTH
aarITHPOBAaTHCS K MONMOHAIBHBIM HU3MEHEHHUSIM M ITPOSBIATH
TuOKOCTH, OBITH OTKPBITHIM HOBOMY,

— 6HympenHel MOMUEAyUL, BKIOYAOIMEH CTpeMIeHHEe K JOCTHU-
KEHHUIO IEeJIM U yCIexy, ONTHMH3M, HHUIUATUBHOCTh, YMEHHE
HOEeiCTBOBAThH, HCXOS U3 CBOMX BO3MOXHOCTEH,

— dMnamuu, BKIOYAOMEH CIOCOOHOCTh IIOHUMAaTh dMOLUOHANIb-
HOE COCTOSIHHUE NPYTHUX, YUYHTBIBATh €ro IIPHU OCYUIECTBICHUHU
0o0IEeHNs, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKNBAHUIO,

— COYUANbHBIX HABBIKOG, BKIIOYAIOIUX CIOCOOHOCTH BBICTPAU-
BaTh OTHOUIEHHUS C APYTUMH JIOABMH, 3a00THUTHCS, MPOABIATH
MHTEpEC U pa3pemaTrb KOHQIUKTHI.

METAMPEAMETHbIE PE3Y/IbTATbI

YHuBepcanbHble No3HaBaTe/IbHble AEﬁCTBMﬂ

baszoevie nocuueckue oeiicmeusn:

— CaMOCTOSTEIbHO (POPMYIHPOBATH M aKTYyallH3UPOBATH Hpobie-

My, pacCMaTpUBaTh €€ BCECTOPOHHE;
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— OIIPEAEIATh LENHU AEATCIbHOCTH, 3a1aBaTh IapaMeTPbl U KPUTE-
pUM UX JOCTUXKEHUS;

— BBIABJISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUYHS B paccMaTpuBae-
MBIX (PU3BHYECKHUX SBICHHUAX;

— pa3zpabaThIBaTh IUIaH pelleHHs IpobiemMbl ¢ y4€TOM aHalu3a
HMEKINUXC MaTepHaJbHBIX U HEMAaTECPUAIbHBIX PECYPCOB;

— BHOCHTB KOPPEKTHUBBI B AEATEIbHOCTh, OEHUBATh COOTBETCTBHE
pe3ylbTaTOB LENsM, OUEHHUBATHh PHUCKH IOCIEACTBHI HEATENb-
HOCTH;

— KOOPAMWHUPOBATHh U BBINOJHATH paboTy B YCIOBHAX PEaTbHOTO,
BUPTYAJIBHOTO H KOMOMHHPOBAaHHOTO B3aUMOJCHCTBHS;

— pa3sBUBaTh KPEATUBHOEC MBIIUICHHUE IPU PEIICHUU >KU3HEHHBIX
npoonem.

Bbaszoevie uccnedosamenvckue oeiicmeun:

— BJaJETh HAYYHOW TEPMHUHOJIOTUEH, KIOYEBbIMU IIOHATUAMU H
MeTonaMu (GU3NUYECKON HAYKH;

— BIAJETh HaBBbIKaMHU y4eOHO-HCCIENOBATEIbCKOW M HPOSKTHOM
e TeIbHOCTH B 0071acTH G U3UKHU; CIIOCOOHOCTBIO U TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY ITOMCKY METOJOB pEIICHHUs 3a1a4 Gpusnde-
CKOTO COJEepX aHHUs, NIPUMEHEHUIO Pa3INYHBIX METOAOB ITO3HA-
HUS;

— BIAJETh BHAAMH AEITECIBHOCTH MO MOIYyYE€HHUIO HOBOIO 3HAaHMUI,
€ro MHTEepIpeTanuu, Mpeobdpa3oBaHUI0O U IMPUMEHEHHUIO B pas-
JUYHBIX YYEOHBIX CUTyallUsIX, B TOM YHCIIe TIPU CO3TaHUH y4ed-
HBIX ITPOSKTOB B 00JaCTH (PU3UKH;

— BBIABJISITH IPUYUHHO-CIEACTBEHHBIE CBSA3M U aKTYaJU3UpPOBATH
3aJlady, BBIABUIaTh I'MIIOTE3Y €€ pELIeHUs, HAXOAUTh apryMeH-
ThI IJI51 10Ka3aTEJIbCTBA CBOUX YTBEPKACHUMN, 3a1aBaTh I1apaMe-
TPBI U KPUTEPUH PEIICHUS,

— aHAIHU3MPOBATh MNOIYYEHHBIE B XOJ€ PEMEHU 3a1a4l pe3yabTa-
Thbl, KDUTUYECKH OLEHHUBATH HUX JOCTOBEPHOCTBH, IIPOrHO3UPO-
BaTh U3MEHEHHUE B HOBBIX yCIIOBUSX;

— cTaBUTh U (QopMylIHpoBaTH COOCTBEHHBIC 3aJa4yM B 00pasoBa-
TEILHOW IeATeIbHOCTH, B TOM YHCJIE€ IPH U3yUYECHUH (QU3UKH;
— JaBaTh OIEHKY HOBBIM CHTYyAallHiIM, OLEHUBATHh MPHOOPETEHHBIH

OMBIT;

— YMETh HEePEeHOCUTH 3HAaHUA N0 PU3NKE B MPAKTHIECKYIO 00IacTh
KU3HEEATEIbHOCTH;

— yMETbh HHTETPHUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JacTeil,

— BBIABUIaTh HOBbIC UJEHU, IPEAJaraTb OpUrHHaIbHbIEC IIOAX0AbI U
pelUIeHus; CTaBUTH MPOOJIEMBI U 3a/1a4H, JOITyCKaoUNe albTep-
HaTUBHBIEC PEIICHHUS.
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Paboma c unghopmayuei:

— BllaJIeTh HaBBIKaMU MMOJy4deHHUs HHPopMannn GU3MIECKOTO CO-
JIepXKaHUsl U3 UCTOYHUKOB Pa3HBIX THIIOB, CAMOCTOATEIBHO OCY-
MIECTBIATH MOKUCK, aHAJIN3, CHCTEMAaTH3alUI0 U HHTEPIIPETAIHUIO
nHGOpManuu pa3IudHbIX BUIOB U (GOPM ITpECTABICHUS;

— OLIGHHMBATH JOCTOBEPHOCTHb MH(OpMaLHH;

— HUCIIONIB30BATh CPeACTBa MH(POPMAUOHHBIX U KOMMYHHUKaUOH-
HBIX TEXHOJOTHMH B PEUIEHUN KOTHUTHUBHBIX, KOMMYHUKATHUB-
HBIX U OpPTraHHM3alMOHHBIX 3aja4y Cc coOnoneHueM TpeboBaHUA
SProOHOMHUKH, TEXHUKHU 6e30MacHOCTH, TUTHEHBI,
pecypcocbepe-KeHusi, NpPaBOBBIX U OTHYSCKUX HOPM, HOPM
nHGOPManNOHHOI 6€30IacCHOCTH;

— C03JaBaTh TEKCTHI (U3UYECKOTO CONCPIKAHUS B pa3IudHbIX Gop-
MaTax ¢ y4€ToM Ha3HadeHHs MH(GOPMAIUU U I[EIeBOi aymauTo-
puu, BbIOUpas ONTHMAalbHYIO (OPMY NpPEACTaBICHUS U BU3Yya-
JHU3ALUH.

YHuUBepca/ibHble KOMMYHUKATUBHbIE AelCTBUA

Obwenue:

— OCYWIECTBIATH OOmEHHEe Ha ypokax (U3MKH U BO BHEYPOUHOU
NEeATEIbHOCTH;

— pacro3HaBaTh MPEANOCHUIKM KOH(PIUKTHBIX CUTYyalHil U CMAT-
9aTh KOH(QIUKTHI,

— Pa3BEPHYTO U JIOTUYHO M3JIaTaTh CBOIO TOYKY 3PEHHUS C UCHOIb-
30BaHUEM S3BIKOBBIX CPEJICTB.

CoemecmHuan 0eamenbHoOCmb .

— IOHUMAaTh U HCHOJB30BATh MPEUMYyLIeCcTBAa KOMaHAHON U UHIU-
BUAYaJIbHOH paboTHI,

— BBIOMpPATh TEMATHKY U METOJBI COBMECTHBIX NEHCTBHI ¢ ydE€TOM
00IMKX MHTEPECOB U BO3MOXXHOCTEH KaXK/1O0TO WJIeHA KOJJIEKTH-
Ba;

— OPUHHUMATh IE€JU COBMECTHOH NE€ATEIBbHOCTH, OPTAaHU30BBIBATH
U KOOPAUHHUPOBATHh AEHCTBUA IO €€ NOCTUKEHHIO. COCTABIATH
ninaH OeHCTBHI, pacHpenenaTs poiand ¢ yd€TOM MHEHHUH ydacT-
HUKOB, 00CYXJaTh pe3ylbTaThl COBMECTHON pPabOTHI;

— OIEHHWBATh KaUEeCTBO CBOETO BKJIaJa M KaXJOTO YYaCTHHKA KO-
MaHABI B 00U pe3yabTaT mo pa3pabOTaHHBIM KPHUTEPHUIM,

— IIpemIaraTh HOBBIE IPOEKTHI, OIIEHUBATH HICH C MO3UIUHN HOBU3-
HBI, OPUTHHAIBHOCTH, NPAKTUIECKONH 3HAUUMOCTH;

— OCYIIECTBIATH IMO3UTHBHOE CTPATETrHYECKOEe NOBEICHHE B pas-
JUYHBIX CHTYalMAX, IMPOSBIIATH TBOPUYECTBO M BOOOpaxxeHUE,
OBITH MHUIIUATUBHBIM.
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YHuBepcanbHble perynaTuBHble AeﬁCTBMﬂ

Camoopzanuzayus:

— CaMOCTOSITEIbHO OCYIIECTBJATH ITO3HABATEIBHYIO AEITECIBHOCTH
B 00nacTu (U3UKU M aCTPOHOMHUHM, BBIABIATH MpPOOIEMBI, CTa-
BUTH U (OPMYJIUPOBATH COOCTBEHHBIC 3a/1a4H;

— CaMOCTOSTEJIBHO COCTaBIATH IMJaH pPEIIeHUs pacyETHBIX U Kade-
CTBEHHBIX 3ajJay, IJaH BBIITOJHEHHSI NMPaKTHYECKOH paboThI C
Y4ETOM HUMEIOUIUXCS PEeCcypcoB, COOCTBEHHBIX BO3MOXHOCTEH WU
OpEeNnoOYTCHUN;

— IaBaTh OLEHKY HOBBIM CHTYAalHsIM,

— pacmupATh paMKH y9eOHOT'0 IIpeaMeTa Ha OCHOBE IMIHBIX IIPE-
MMOYTCHUM,

— nenaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAaThH €ro, OpaTh Ha ce-
051 OTBETCTBEHHOCTH 3a pEIICHUC,

— OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

— croco0cTBOBAaTh (POPMHUPOBAHUIO U TIPOSBICHUIO DPYIAHUIUU B 00-
nactu GU3HUKH, ITOCTOSHHO MOBBIMATH CBOH 00pa3oBaTeNbHBINH U
KYJIbTYPHBIA YPOBEHb.

CamoKoHmpons:.

— JaBaThb OUCHKY HOBBIM CUTYallUIM, BHOCUTb KOPPCKTUBBI B JI€-
ATEIBHOCTH, OIICHUBATH COOTBETCTBHE PE3YJIbTATOB IEIIM,

— BJIAJIETh HABBIKAMH MO3HABATEIBLHOW pedIEKCUN KaK OCO3HAHUS
COBEpIIAEMBIX NEHCTBUH M MBICIUTEIBHBIX HPOIECCOB, UX pe-
3yJIBTATOB U OCHOBAHUI; HCIIOIB30BaTh NPUEMBI pedIeKCUN A
OLIEHKHM CUTYyaIHH, BEIOOpPAa BEPHOTO pEUICHHUS;

— YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMAThL PEIICHUS
10 UX CHUXEHUIO,

— OPUHHMATHh MOTHUBBI U apI'YMEHTBI APYTHUX IPH aHAJIU3€ PE3YIb-
TaToOB ACATCIBHOCTH.

Ilpunamue ce6a u opyzux:

— IIPUHHUMATH ce651, IIOHUMAaA CBOU HCJOCTATKHU U JOCTOUHCTBA,

— NPUHUMATH MOTUBBI U apTyMEHTHI IPYTUX NPH aHAINU3E Pe3yib-
TaTOB JI€ATEIHBHOCTH;

— NpHU3HABaTh CBOE MPaBO U IPaBO APYTUX Ha OMHOKH.

NPEAMETHbBIE PE3Y/IbTATbI
10 Knacc

B npouecce nzyuenus kypca pusuku 6azoBoro yposHs B 10 kiac-
ce YYEHHK Hay4dUTCS:

— IEeMOHCTPHUPOBATh Ha HNpHUMeEpPax polib U MecTo Gu3uku B ¢dop-

MUPOBaHUU COBPEMEHHOI HAayYHOWH KapTHHBI MUpa, B Pa3BUTHHU
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COBPEMEHHON TEXHUKHW M TEXHOJOTHUH, B NMPaKTHUUYECKON Jes-
TEIBHOCTH JTIONICH;

YYUTBIBATh TPAHUNBI HPUMCEHCHUSA U3YUYCHHBIX (DU3UYCCKUX MO-
neneil: MaTepualbHas TOYKa, HHEpIHaJlbHas CUCTEMa OTCUETa,
a0CoONITHO TBEPIOE TENo, UACaNbHBIA Ta3; MOJEIH CTPOCHHUS
ra3oB, XHUJAKOCTEN M TBEPIABIX TEJ, TOYEUHBIH DIEKTPUUECKUN
3apsag IMpHU pemeHUn GU3UICCKUX 3a1ad;

pacmo3HaBaTh (GHU3NUECKHE ABIeHUS (IIPOUECCH) U OO0BACHATH
NX Ha OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJIIPHO-KHHETHUYE-
CKOHl TEOpUU CTPOECHUS BEIIECTBA U DIEKTPOAMHAMUKHU. PABHO-
MEPHOE U PaBHOYCKOPEHHOE NPSIMOJHUHENHOE NBUXKEHHE, CBO-
0omHOE TajeHWE TeJ, ABIKEHHE MO OKPYXHOCTH, MHEPIHA,
B3amMojelcTBue Ten; nuddys3us, OpoyHOBCKOoe ABUXKCHHUE,
CTpOEHHE XUAKOCTEW u TBEPABIX Tej, U3MEHEHHe 00BEMa Ten
NpH HarpeBaHUM (OXJaXJAEHHUH), TEIUIOBOE PaBHOBECHE, HCIa-
peHue, KOHIEHCcaNus, IJIaBJIeHUe, KPUCTAJIU3alKsI, KUTICHUE,
BJIQXXHOCTH BO3JyXa, MOBBINIEHUE JIaBJICHUS Ta3a IPU €ro Ha-
TPEBaHHUU B 3aKPBITOM COCYJE, CBA3b MEXAY IapaMeTpaMH Co-
CTOSIHUS ra3a B M30IIpoLeccax; dIEKTPU3ALUs TEJ, B3aUMOAEH-
CTBHE 3apsA0B, DIEKTpHUUYECKas MPOBOAUMOCTbH, TEILUIOBOE, CBE-
TOBOC, XUMHYECKOES, MAarHUTHOE NCHCTBHUSA TOKA;

ONHUCHIBATh MEXaHUUYECKOE IBWIKCHHE, HCIONb3ys (puimdeckue
BEJIMYUHBI. KOOpAUHATA, OYyTh, IEpEMEUIEHUE, CKOPOCTh, YCKO-
peHue, Macca Tejna, CHJa, UMIIYJbC Tejla, KUHETHYEecKas
9HEp-THs, MNOTEHIMalbHAasg DHEPrus, MexaHudeckas pabora,
MeXaHHU-decKas MOUIHOCTh, TIPU ONHUCAaHUU MOPaBUIBHO
TPaKTOBaTh (PHU-3UUECKUN CMBICI HCHOJB3YyEeMbIX BEIUYHH, HX
0003HAYCHHUS M CIUHHIBI, HAXOAUTH (HOPMYJIbI, CBI3BIBAIONIHE
JMaHHYI0 QU3NYE-CKYIO BEIUYUHY C APYTUMH BEJIUYHNHAMU,
ONUCHIBATh HM3y4UYE€HHBIE TEIUIOBbIE CBOMCTBA TE€JI U TEMNJIOBBIE
SBICHUS, UCTONB3ysd (PHU3NUecKHue BEIMUUHBI. TaBJICHHE rasa,
TeMIlepaTypa, CpeAHss KMHETUYEeCKas IHEPTUs XaO0TUUYECKOTO
JABUXEHHS MOJIEKYJ, CpEJHEKBaApaTUYHAas CKOPOCTh MOJEKYII,
KOJIMYECTBO TEILIOTHI, BHYTPEHHsISA dHEprus, pabora rasa, xo3d¢-
(pumueHT MoNe3HOTro AEHCTBHSA TEILUIOBOTO JBHTATEIs; IIPH OITU-
CaHUU MPaBUIBLHO TPAKTOBATHh (PU3MUECKUN CMBICI HCIIOJB3ye-
MBIX BEJIMYHH, X 0003HAYEHHS U €IUHUILI, HAXOAUTHh QOpPMYy-
Jbl, CBA3BIBAIONINE JAaHHYIO (PU3UYECKYIO0 BEIWYHUHY C NIPYTUMHU
BEJIWYNHAM,

OMUCHIBATh H3YYEHHBIE DJJISKTPUUYECKHE CBOWCTBa BeENIESCTBA,
DIEKTPUUYECKHE SIBJICHUS (MPOIECCHI) U DISKTPUIECKYIO MPOBO-
JUMOCTDH Pa3NUYHBIX CPEJ, UCIIONb3ysd (PU3NIECKIE BEIHUIUHBI:
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AIEKTPUYECKUNA 3apsa], DBJIEKTPUUECKOE MoJie, HAINpPsSKEHHOCTH
OoJs, MOTEHIHal, Pa3HOCTh MOTEHIHAJI0B, CHJIa TOKa, BIEKTPH-
4yecKoe HampsKeHHue, djlekTpuueckoe conporusienue, JC, pa-
0oTa TOKa; IpW ONMHUCAHWHU IPaBIWIBHO TPaKTOBATh (PHU3NUECKUN
CMBICJT HCIIOIB3YEMBIX BEIWYHH, HX 00O3HAYCHHUS W SOWHHUIIHI,
VKa3bIBaTh (POPMYIIBI, CBI3BIBAKINEC JAHHYI (DU3MUSCKYIO Be-
JUYUHY C IPYTHMHU BEIUYUHAMUY;

AHAJTU3UPOBATH (PU3MUECKUE IIPONESCCHI U ABICHUS, UCHOIB3YS
(pusnueckue 3aKOHBI U NMPUHIUMIBI: 3aKOH BCEMUPHOTO TATOTE-
Husi, |, Il u |1l 3akousr HeroTOHA, 3aKOH COXpaHEHUS MEXaHH-
9eCcKOW PHEpTruu, 3aKOH COXPaHEHHSI UMITYJIbCca, NPUHIUI CY-
NEePIIO3UNNN CHJI, IPUHIUII PaBHOIIPABHUSA HHEPUUAIBHBIX CH-
cTeM OTCUETa; MOJCKYIIPHO-KHHETHUICCKY TEOPHIO CTPOCHHS
BEIIECTBa, Ta30BBIE 3aKOHBI, CBA3b CpEIHEH KHHETHYECKOWH
SHEPruU TEIUIOBOTO JBHXCHUSI MOJEKYJI C aOCOJIIOTHOW TeMIie-
paTypoil, mepBbIi 3aKOH TE€PMOJMHAMHUKH; 3aKOH COXpPaHEHUI
eKTpuUeckoro 3apsaaa, 3akoH Kyinona, 3akoH Oma, 3aKOHBI
HoCieA0BaTEeNbHOTO U MapajielbHOr0 COCAMHEHUS MPOBOIHU-
KOB, 3aKOH J[xoyns—JleHua; mpu 3TOM pa3inydaTh CIOBECHYIO
popmynmpoBKy 3aK0Ha, €ro MaTeMaTHUIECKOE BBIpakeHUE U ycC-
noBus (rpaHuUlbl, 00JIACTH) NPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IPUHIUNBI JCHCTBUI MAallHH, IPHOOPOB H
TEXHHYECKUX YCTPOWCTB, pa3indaTh YCIOBHUA HX 0€30MacCHOTO
HUCIIOJB30BaHHUA B HOBCCI[HGBHOﬁ XKHU3HHU,

BBITMTOJHATH OKCIIECPUMEHTBI IO UCCIICTOBAHUTIO (I)I/I3I/I‘~ICCKI/IX SIBJIC-
HUW ¥ TPOLECCOB C HCHOIb30BAHHUEM MHPSIMBIX U KOCBCHHBIX W3-
MEpPEHHUi: Ipu 3TOM QOPMYyIHPOBATH IIPobiIeMy/3agady U THIOTE-
3y y4e0HOro 3KCIIEpUMEHTAa; COOUpaTh YCTAHOBKY M3 HPEIIOXKEH-
HOT0 000pYyZIOBaHUS, HPOBOJUTE OITBIT U (POPMYIHPOBATEH BHIBOJIEI,
OCYIIECTBIATh IIPSIMBIC U KOCBECHHBIC U3MEpPEHUS (PU3UISCKUX
BEJIMYUH; IIPU OTOM BBIOMPATh ONTUMalbHbBINA CLIOCO0 H3MEpPEHUs
U UCIIOJB30BaTh U3BECTHBIC METOJIBI ONEHKH MOTPEIIHOCTEH H3-
MEpEeHUui;

HCCICA0BATh 3aBUCHUMOCTU MEXKIAY (I)I/I3I/I‘JCCKI/IMI/I BCINYUHaAMU
C UCITOJB30BAaHUEM MPIMBIX U3MEPEHUN: IPU ITOM KOHCTPYHUPO-
BATh yCTAaHOBKY, (PUKCHpPOBATh PE3yIbTaThl IMOITYYSHHOW 3aBH-
CUMOCTH (PH3MYECKUX BEIUYWH B BUJe Tabaun u rpadukos, ae-
JaTh BBIBOJABI IO PE3yJIibTaTaM UCCICIOBAHUA,

coOro1aTh mMpaBmiIa OE30IIaCHOTO TPYAa ITPH IMTPOBEICHHUH UCCIIC-
JTOBaHUU B paMKaX y4eOHOT0 dKCIEpUMEHTa, yaeOHOo-uccienoBa-
TEeJIbCKONH U MPOEKTHON AEATEIbHOCTU C UCHOJb30BAaHUEM H3MeE-
PUTEIBHBIX YCTPOUCTB U Ta00OpaTOPHOTO 000PYyHOBaHUS,
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— pemaTh pacud€THBIC 3aJla9dy C ABHO 3aJaHHOW (GU3UIECKONW MOJIe-
b0, UCTIONB3YS (PU3NIECKHE 3aKOHBI U MPHUHIUIBI;, HA OCHOBE
aHaJM3a yCJIOBHS 3aJadyM BHIOUpAaTh (PU3NUECKYIO MOJEINb, BBI-
JeasaTh (pU3ndeckre BEeIUYUHBI U (popMyInbl, HEOOXOOUMBIE I
e€ pelleHusd, IPOBOAUTh PacUE€Thl U OLIEHUBATh PEalbHOCTH IO-
Jy4YEeHHOTO 3Ha4YeHUs (PU3NYECKOW BEIUYUHBI;

— pemaTh KauyeCTBEHHBIE 3aJadM: BBICTPAUBATh JOTHUYECKH He-
OPOTUBOPEUYUBYIO LEIMOYKY PACCYKIAEHUU C OIOPOH HA U3YyUEH-
HBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE ABICHUS;

— HCTOJB30BaTh IIPU PEIICHNH Yy4YEeOHBIX 3aad COBPEMEHHBIC HH-
(bopMannmOHHBIE TEXHOJOTHH OIS IOHCKA, CTPYKTYPHPOBAaHUS,
MHTEPIPETAUN U MPEACTABICHUSA Y4eOHOH 1 HayIHO-TIOMYIAp-
HOI MH(pOpMaNWuH, MOTy4YSHHOH N3 pPa3IUIHBIX HCTOYHUKOB;
KPUTUYECKU aHAJIU3UPOBATh NOJydYaeMyt0 HH(GOPMaLHIO;

— NPUBOJAUTH NPHUMEPHI BKiIaJa POCCHHCKUX M 3apyOeKHBIX yué-
HBIX-(DU3UKOB B pa3BUTHE HAYKHU, OOBICHEHHUE IIPOIECCOB OKPY-
Karwomero Mmupa, B pasBuUTuC TCXHUKU U TCXHOHOFHﬁ;

— HCHOJb30BaTh TEOPETHYECKHE 3HAHUS NO (PHU3UKE B MOBCEIHEB-
HOW XHU3HU AN obecredeHuss 0€30IIaCHOCTH IIpU OOpameHuu C
npubopamMu U TEXHHYECKHMH YCTPOHCTBaMH, NI COXPaHECHHS
300pOBBS M COONIONEHHS HOPM IKOJOTHYECKOTO IMOBEACHHS B
OKpyXaruieh cpexe;

— paboTaTh B Tpynne C BBIIIOJHEHUEM Pa3InYHBIX CONUAIbHBIX
poieii, IuITaHUPOBAaTh PaboTy IPYNIIBI, palMOHaIBHO paclpeie-
JISTHh OO0SM3aHHOCTU U IJIaHUPOBATh ACATCIBHOCTH B HECTaH-
JapTHBIX CUTyalludX, aJ€KBAaTHO OLCHMUBATH BKJIaJ KaXA0T'O U3
YYaCTHHUKOB T'PYIIIIEI B PENIEHHE pacCMaTPpUBaeMONd NPOOIEMBI.

11 knacc

B miponiecce n3yueHus kypca ¢u3uku 6a3oBoro yposHs B 11 knac-

Ce YUYCHHK HAYUYHUTCH:

— JIEMOHCTPHUPOBATh Ha MpPUMEPax pojab U mecto ¢uzuku B GHop-
MUPOBaHUU COBPEMEHHON Hay4YHOW KapTHHBI MHUpPa, B Pa3BUTHHU
COBPEMEHHON TEeXHHUKH M TEXHOJOTUH, B NMPakKTUUYECKON nes-
TEJIBHOCTH JIOJICH, NEJIOCTHOCTh U SIMHCTBO (PU3BHUYESCKOU Kap-
THHBI MHPA;

— YYUTBIBATh TPAHUIBI HPUMCHCHHSI H3YUYCHHBIX (PU3UIECCKUX MO-
Jaeneil: ToUeYHBbId 3JIeKTPUUYECKUN 3apsija, JIyd CBETa, TOUCUHBIN
UCTOYHHUK CBETa, sJIepHas MOJCIb aTOMa, HYKIOHHAas MOJCIb
ATOMHOTO sAApa NMPHU pelieHnr PU3NICSCKUX 3a1a4,;

— pacrio3HaBaTh (usudeckue sBieHUs (Mporecchl) U OGBIACHATH
WX Ha OCHOBE 3aKOHOB 3JEKTPOJMHAMHUKH U KBAHTOBOW (PHU3UKU:
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B3aMMOJICHCTBUE MATCHHUTOB, OJJEKTPOMATHHUTHAsT HWHIYKLIUS,
JIeiCTBHE MarHUTHOTO I10Jisi HAa MPOBOJAHUK C TOKOM U JABUXKY-
MUiCcs 3apsij, DIEKTPOMAarHUTHBIE KOJ€0aHUsA U BOJIHBI, IIPAMO-
JUHEWHOE pacnpoCTpaHEHHWE CBETa, OTPaXeHHUE, IMPEJIOMICHHUE,
uHTepdepeHus, Tudpakius U MOJAIPU3ANUSI CBETA, TUCTIEPCHS
cBeta; (orosnextpuueckuii s3h ekt (pororddexrt), cBeTOBOE
JlaBJeHHE, BO3HUKHOBEHHUE JIMHEHYATOTO CIEKTpa aToMa BOJO-
poJda, eCTEeCTBEHHAss U UCKYCCTBEHHAs PaguOaKTHUBHOCTD;

— OIKCHIBaTh HW3YUCHHBIC CBOWCTBAa BemecTBa (dIEKTPpUUECCKHE,
MarHUTHBIC, ONMITHYECKUE M BJICKTPOMAarHUTHBIC sBIcHUA (IIpo-
[IECCHI), HCTIONB3Y A QU3MUCCKUE BEIUUYNHBI: DIICKTPHICCKHHI 3a-
psAd, cuila TOKa, BACKTPUUECKOE HAMNPSIKEHHUE, DICKTPUUECKOE
COTIPOTHUBJICHHUE, pa3HOCTh IoTteHnuamos, JJ[C, pabora TOKa,
WHAYKIWS MarHUTHOTO TT0Js, cuila AMnepa, cuna JlopeHna, uH-
AYKTUBHOCTB KaTYIIKHW, DHEPTUA DJIICKTPUICCKOTO U MArHUTHO-
ro moJjieil, IIEPHOJ U YacToTa KoJecOaHui B KoJebaTEeIbHOM KOH-
Type, 3apsAJ U CUJia TOKa B MPOIECCEe TAPMOHUUCCKHUX DICKTPO-
MarHuTHBIX KojleOaHuil, POoKycHOE pacCTOSHUE U OITHYECKas
culia JMH3BI; MPH OIMHCAHUHM TMPABUIBHO TPAaKTOBaTh Qu3nYe-
CKHH CMBICI HCIIOJb3yEeMBIX BEJIUYUH, UX O0O3HAUCHUSI U €/IH-
HUIBI; YKa3bIBaTh (OPMYIIbI, CBA3BIBAIOIHE JAaHHYIO (pusude-
CKYIO BEIMYUHY C APYTUMH BEIHYUHAMU,

— OIKUCHIBATH M3YYCHHBIC KBAHTOBBIC SBICHUS U IPOLECCHI, HC-
moib3ys (U3NYECKHE BEIHUYHUHBI. CKOPOCTH DJIEKTPOMATHHUT-
HBIX BOJH, AJIWMHA BOJHBI U HaCTOTa CBE€TAa, DHEPTUA U UMITYJbC
dboToHa, mepuoa mosypacmnanga, SHEPTHA CBI3M aTOMHBIX SIED;
IpU ONHCAHUH MPABUIBHO TPAKTOBATh (GPU3UIECKUNA CMBICI HC-
ITOJIB3YEMBIX BCIHUYHUH, UX O6O3HaT-ICHI/ISI U €AWHUIBI, YKa3bI-
BaTh GOPMYIbI, CBA3bIBAIONINE JaHHYIO (U3NYECKYIO0 BEIUYU-
HY C JPYTUMHU BEIUYMHAMU, BBIYUCIATH 3HaUYeHUE PU3UUECKOM
BEJIUYUHBI,

— aHaIU3UPOBaTh (PU3MYECKUE MPOIECCHl U SBICHUS, UCIIOIB3YS
(busnyeckue 3aKOHBI U MPHUHIHUIBI. 3aKOH 3JIEKTPOMATrHUTHOM
HHIYKIUU, 3aKOH MPSAMOIUHEHHOr0 paclpoCTpaHEHHs CBETa,
3aKOHBI OTPaXEHUSI CBETa, 3aKOHBI MPEJIOMIICHHS CBETAa; ypaB-
HeHue DiHmTelHa a1 ¢poTodddekTa, 3aKOH COXpaHESHHUT dDHEP-
FMH, 3aKOH COXpaHEHHs HMITYJIbCa, 3aKOH COXPaHEHHUs DJIEK-
TPUYECKOTO 3apsaaa, 3aKOH COXPaHEHHUS MacCOBOTO YHCJa, I10-
crynatel bopa, 3aKkoH paJMOaKTHBHOIO pacliajga; IMpPH 3TOM
pa3iudaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH-
YEeCKOe BBIPaXEHHE W yCioBus (IpaHUUBI, 0071aCTH) MPUMEHHU-
MOCTH;
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— OIIPCACHATh HAITPABJICHNC BEKTOPA UHAYKIHUHU MAarHUTHOT'O ITOJIs

18

NpOBOJHUKA C TOKOM, cuidbl AMmnepa u cuisbl JlopeHna;

CTPOUTH U OIHCHIBATH H300paKeHHE, CO3JaBaeMOe MIOCKUM 3€ep-
KaJIOM, TOHKOMW JIHMH30M;

BBIMIOJHATE DKCIIEPUMEHTHI 110 HCCIEIOBAHUIO (PU3UIECKUX SAB-
J€HHUH N TPOIECCOB C HCIIOJB30BAHHEM IIPAMBIX U KOCBEHHBIX
U3MEpEeHHi: npu 3ToM QOPMYIUPOBATHh HNpodieMy/3amady U TH-
noTe3y y4eOHOro 3KCIEepUMEHTa; COOMPaTh YCTAHOBKY M3 MIpen-
J0)XEHHOTO 000pyAOBaHHUS; IPOBOIUTH ONBIT U (GOPMYyITHPOBATH
BBIBOJBI,

OCYIIECTBIISITH IPSMBbIE U KOCBEHHBIE M3MEpPEHHUS (PHU3UUECKUX
BEJIMYUH; IIPU STOM BBIOMPATh ONTUMalIbHBINA CIOCO0 U3MEpPEHUs
U HUCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OLICHKU HOFpeIHHOCTeﬁ n3-
MEpEHU;

HCCIEN0BaTh 3aBUCUMOCTH (PU3MUECKUX BEIUIHH C HCITOIB30Ba-
HUEM NPSAMBIX H3MEPEHHUI: IIPH 3TOM KOHCTPYHPOBATh yCTaHOB-
Ky, QUKCHPOBATh PE3yIbTaThl IOJYYECHHONH 3aBUCUMOCTH (QPHU3U-
9eCKUX BEIWYWH B BUIE Tabaun W rpaduKOB, OEiaTh BBIBOIBI
0 pe3yibTaTaM HCCIEIOBaHUS;

cobyronath NpaBuiia 0€30MacHOTO TPyJa MPU MPOBEISHUH HC-
cliefoBaHHIl B paMKax y4eOHOro 3KCIepuMeHTa, y4yeOHO-HC-
CIEN0BATECIbCKON U IIPOCKTHOHW AEATEIBHOCTU C UCIIOJIB30Ba-
HUEM H3MEPUTEIbHBIX YCTPOUCTB 51 1abopaTopHOTO
obopyno-BaHUA,

pemaTs pacdy€THBIC 3aaUy C IBHO 3alaHHOW U3NUECKOi Mome-
b0, UCIIONB3YS (U3NYECKHE 3aKOHBI U IPUHIUIIBI, HAa OCHOBE
aHaJM3a yCJIOBHSA 3aJa4M BHIONPATH (PU3NUECKYIO MOJEINb, BBI-
JedsTh (pU3ndeckre BeIUYUHBI U (popMyIbl, HEOOXOAUMBIE IS
e€ pelleHusl, NPOBOJAUTh PacUEThl U OLIEHUBATh PEaIbHOCTH I1O-
JyYEeHHOTO 3Ha4YeHUs (PU3NYECKOW BEIUYUHBI;

pemiaTb Ka4€CTBCHHBIC 3aJa4dyu: BBICTpauBaTh JIOTHYCCKH HE-
IPOTUBOPEUYUBYH LEIIOYKY PACCYKIAECHUN C OIOPON HA U3Yy4UEH-
HBI€ 3aKOHBI, 3aKOHOMEPHOCTH U (pu3ndeckue ABICHUS;
HCIIONB30BaTh NPH pEeUHICHUN YYeOHBIX 3a7a4 COBPEMEHHBIEC HH-
bopManvoHHBIE TEXHOJOTHH IJsI IOHCKA, CTPYKTYPHUPOBaHUS,
MHTEepIpETauu U MPEeJCTaBICHUS Y4eOHON 1 Hay4YHO-IONYJIsp-
HOH MH(pOpManuH, MOIyYSHHOH W3 pa3IUYHBIX HCTOYHHUKOB;
KPUTHYECKH aHAIU3UPOBATH ITOJNydaeMylo HHPOPMAIHIO,
OOBSICHITH IIPUHIUITBI HeﬁCTBHﬂ MalluH, HpI/I60pOB N TCXHHUYC-
CKHX YCTPOWCTB, pa3indaTh YCIOBHUA MX 0€30MaCHOTO HCIOIb-
30BaHUA B HOBCGHHGBHOﬁ XKHU3HHU,
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— MPUBOJUTH HNPHUMEPHI BKIala POCCUUCKUX U 3apyOCKHBIX yué-
HBIX-(DU3UKOB B pa3BUTHC HAyKU, B OOBICHCHHUE IIPOLECCOB
OKPYXAaIIIero Mupa, B pa3BUTUC TSXHHUKH U TEXHOJIOTHUH;

— HUCIIOJB30BaTh TCOPETUYCCKUEC 3HAHUS MO (PU3MKE B MOBCEIHCB-

HOM XH3HU Ias obecriedeHNs 0€30MaCHOCTH ITPH OOpaleHHUHN C

OpubopamMu U TEXHUYECKHMH yCTPOUCTBAMH, IS COXpaHCHUI

30POBBS M COONIOIEHUS HOPM DKOJOTHYUECKOTO IIOBEACHUA B

OKpYyXamwlleh cpene;

paboTaThk B rpyIIIIe C BBIMMOJIHEHHEM PAa3IUIHBIX CONHAIBHBIX PO-

Jel, MIaHUPOBAaTh PAa0dOTy TPYIIILI, PAIlMOHAIBHO PAaCIPEICIITh

00s3aHHOCTH M IUIAHUPOBATH JICATCIBPHOCTh B HECTAaHIAPTHBIX

CUTYyaIlUsiX, aJICKBATHO OICHUBATH BKJAJ KaXJOTO U3 yYaCTHHU-

KOB T'PYIIIBI B PEHICHHE pacCMaTPpUBaeMON MpPOOIEeMBI.
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COAEPXAHUE YYEBHOIO NMPEAMETA «®PU3UKA»
(6A30BbIA YPOBEHD)

10 Knacc

PA3ZEN 1. ®U3SNKA N METOAbl HAYHHOIO NMO3HAHMA

dusznka — Hayka o npupoje. HayyHble MeTonbl HO3HAHUS OKPY-
XKamero Mupa. Poiab 3KCIepuMeHTa U TEOPHUH B IIpoOIecce MO3Ha-
HUS OPUPOABI. DKCIIEPUMEHT B (U3UKE.

MonenupoBanue (pu3nUeCcKUX ABISHHUH M TpoueccoB. HaydHrbre
rurnore3bl. Pu3ndeckue 3aKOHBI U TEOPHUHU. | paHUIBI HIPUMEHUMO-
cTu (puzmueckux 3aKkoHOB. [IpUHIHUIT COOTBETCTBUS.

Ponp u mecto ¢pu3nku B GOPMHUPOBAHHN COBPEMEHHON Hay4YHOI
KapTHHBI MHUPa, B IPAKTUYECKOH JACITEIbHOCTHU JIOIEH.

Hemoncmpayuu

1. AnanoroBeie U OHGPOBBIE H3MEPUTEIBHBIE IIPUOOPHI, KOM-

INBIOTCPHBIC NATYUKU.

PA3SLEN 2. MEXAHUKA

Tema 1. KnHematuka

MexaHH4YEeCKOe JABUXCHUC. OTHOCHTEIBHOCTE MEXAHUYECKOTO
nBuxeHus. Cucrema orcuéra. TpaekTopus.
Ilepemerienne, CKOpPOCTh (CpPEmHSsE CKOPOCTh, MTHOBEHHAs CKO-
pOCTh) U YCKOpEHUE MAaTEePUANTBHON TOYKHU, UX IIPOCSKIUH HA OCH CH-
cTteMbl KoopauHaT. Cl0oXXeHUe NePEMELICHUN U CI0KEHHUE CKOPOCTEH.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPAMOJMHENWHOE IABUKEHUE.
I'padukn 3aBECHIMOCTH KOOPAWHAT, CKOPOCTH, YCKOPCHHS, ITyTH
U NEpPEMEIICHUs] MaTePUaIbHON TOYKU OT BPEMEHH.
CBobOogHOe TTajieHue. Y CKopeHne CBOOOIHOTO MaleHUs.
KpuBonuneiiHoe ABuxeHue. JIBUkeHNE MaTepUAIbHONW TOYKH T10
OKPYXHOCTH C HOCTOSIHHOH II0 MOAYJII CKOPOCThIO. YTJOBAas CKO-
pocTh, NuHeHas ckopocTh. I[lepuon m vactora obpamenus. LleH-
TPOCTPEMUTEIBFHOE YCKOPEHHUE.
Texnuueckue ycmpoticmea u npakmuieckoe npumeneHue. CIu-
JIOMETp, ABUKEHHUE CHApPAJOB, LENHbIE U PEMEHHBIE NTepeaayH.
Hdemoncmpayuu
1. Monenb cuCTEeMBI OTCYETA, HINIOCTPANUS KHUHEMAaTHYSCKUX
XapaKTEPUCTUK JABUXKECHHUS.

2. IlpeoOpa3zoBaHUE IBHXKCHUNH C HCITOJIB30BAHHEM HPOCTBIX Me-
XaHU3MOB.

3. [ManeHue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTRBE.
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4. HabnogeHune NBUXKEHUS Teja, OPOMEHHOTO MOJ YTIOM K TO-
PHU30HTY M TOPHU3OHTAIBHO.

5. smepeHue ycKopeHUs: CBOOOTHOTO MaCHUS.

6. HammpaBineHHe CKOPOCTH IPH ABMKEHUHN MO OKPYXHOCTH.

Yuenuueckuii 3kcnepumenm, na6opamopnvie pabomuor’

1. I3yyeHne HEpaBHOMEPHOTO NBWKEHHUS C HEIBIO ONpPEaeICHUS
MT'HOBEHHOW CKOPOCTH.

2. HUccnenoBaHue COOTHOMICHHUS MEXIY NYyTSIMH, TIPOHICHHBIMHI
TEJIOM 3a TOCIEeIOBAaTEIbHBIC PaBHBIC MPOMEXYTKH BPEMEHH
OpU PaBHOYCKOPEHHOM JBHXXCHHUHM C HAaYalbHOW CKOPOCTHIO,
PaBHOIl HYIIO.

3. V3yuyeHue ABUKCHUS MAapPUKa B BA3KOW KUIKOCTH.

4. V3yuyeHue NBUKCHHUS Teja, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. JuHamuKa

IMpunuun orHocutenbHocTU ['anunes. IlepBrlil 3akoH HproTOHA.
NHepunanbHbIe CUCTEMBI OTCUYETA.

Macca tena. Cuna. [IlpuHnun cyneprio3unuu cuji. Bropoit 3akoH
HrroTroHa nnsga MartepuanbHOU TOodku. Tperui 3akoH HproToHa nns
MaTepHalbHBIX TOUYEK.

3akoH BceMHupHOro tsaroreHus. Cuna Tsxectu. IlepBas xocMmu-
yecKkasg CKOPOCTh.

Cuna ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenue. Buabl TpeHus (mokos, CKolbXeHus, kadeHus). Cuna
TpeHusa. Cyxoe TpeHue. Cuina TpeHHUs CKOJIBXEHHUS U CUJIA TPEHUSA
nokos. Koaddunuent rpenus. Cuna cOMpoTHBIECHUS MPH JIBUXKE-
HHUU TeJa B KUJIKOCTH UIH Ta3e.

[MToctynaTenbHOE N BpamaTeJbHOE IBUKEHHE a0COMIOTHO TBEPIO-
ro Tena.

MoMeHT cunbl OTHOCUTENBHO OCU BpaueHus. Ilneyo cunbl. Yc-
JOBUS paBHOBecHUsS TBEPIOro Tena.

Texnuueckue ycmpoticmeéa u Npakmuyeckoe npumenenue . moJ-
MIUTTHUKHU, JBUKEHHE UCKYCCTBEHHBIX CIIyTHHUKOB.

demoncmpayuu

1. sIBnenune nHEpUUH.

2. CpaBHEHHE MacC B3aUMOJEHCTBYIOMMUX TeJl.

3. Bropoii 3axkoH HeroToHa.

4. 3smepeHue cHl.

371ech U ganee MPUBOIAUTCS PACHIMPEHHBIH mNepedeHb J1abopaTOPHBIX
paboT U OIBITOB, U3 KOTOPOrO YYHUTENb JENaeT BBIOOp IO CBOEMY YcC-
MOTpeHHUI ¢ yu€ToMm BeIOpanHOro YMK n uMmeronierocss o00pyaoBaHuS.
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5. Cnoxenne cui.

6. 3aBHCHMMOCTB CHJIBI YIIPYTOCTH OT acdopMaluu.

7. HeBecomocTs. Bec Tena mpu yCKOpeHHOM moAbEME U Taje-
HUH.

8. CpaBHeHUE CUJl TPEHUS MOKOS, KAYEHHUS U CKOJIbXECHHUS.

9. YcnoBus paBHOBecus TBEpAoOro teina. Buabl paBHOBecHS.

Yuenuueckuit skcnepumenm, nabopamoprvie pabomusl

1. U3yuyenue nBUXKEHHS OpycKa MO HAKIOHHOMW IJIOCKOCTH.

2. UccnenoBaHune 3aBUCUMOCTH CHJ YHPYTOCTH, BO3HUKAIOMHX
B IPpYXHHE U PE3NHOBOM obOpasue, oT ux aedopMaiud.

3. UccnenoBanue ycIOBUH paBHOBECHUI TBEPIOTO Tela, UMEIOIIe-
TO OCh BpaIIeHUs.

Tema 3. 3aKOHbDI COXpPaHeHnA B mexXaHuke

NmMnynbc MaTepHanibHOW TOUKH (Tena), CHCTEMbI MaTepHATbHBIX
Touek. UMOynbsc CUNBI 1 U3MEHEHHE UMIYyJbCca Tela. 3aKOH coxpa-
HEHHS UMITyJIbca. PeakTHBHOE ABUXCHUE.
PaGoTa cuinbl. MOMHOCTE CHUIIBI.
KuneTundeckas ’Heprus mMaTepualbHON To4yku. Teopema 00 u3-
MCHCHHHN KHHETUUYECKOU IHEPTHUH.
ITorenuuanbHas sHeprus. IloTeHnuatbHag 3HEPTHUA YIPYTO Jie-
(popmupoBanHOi TpyxuHbI. [loTeHUHanbHAas dHEPTHUs Tella BOIU3U
MOBEPXHOCTU 3EMIIH.
IToreHnnanbHBIE U HEMOTECHIMANBbHBIE CHIBI. CBA3H paboTHI He-
MNOTEHIHANBHBIX CHJI C U3MEHEHHEM MEXaHHYECKOIl 2HEepTHUH CUCTe-
MBI Tel. 3aKOH COXPAaHEHHS MEXaHUYECKOH IHEPTHUH.
VYupyrue u Heynpyrue CTOIKHOBCHUS.
Texnuueckue ycmpoucmea u npakmuyeckoe npumeHeHue:. BO-
IOMET, KOTIEP, MPYXUHHBIA NHUCTOJET, IBHKCHUE PaKeT.
Hdemoncmpayuu
1. 3ak0H coxXpaHEHHUI UMITyIbCAa.
2. PeakTuBHOE DBUXCHUEC.
3. Ilepexonq mMOTESHIMAIBLHOW YHEPTUH B KHHETUIECKYIO H 00paT-
HO.

Yuenuueckuii 3kcnepumenm, nabopamophnvie pabomusl

1. N3ydenue abCOMOTHO HEYIPYTOro yJaapa C MOMOIIBIO IBYX
OJIMHAKOBBIX HUTSIHBIX MasiTHUKOB.

2. UccrnenoBanue CBsA3M PabOTHI CHIIBI C U3MEHEHUEM MeXaHH4Ye-
CKOl DPHEpPTHH TejJa Ha NOpUMEepe PaACTIAKEHUSI PE3NHOBOTO
KryTa.
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PA3AEN 3. MOJIEKY/IAPHAA ®U3NKA U TEPMOOAMHAMUKA
Tema 1. OCHOBbI MONEKYNAPHO-KUMHETUUYECKOWN Teopuu

OCHOBHBIE IIOJIOKEHHUS MOJIEKYIIPHO-KMHETUYECKON Teopuu
U UX ONMBITHOE o0ocHOBaHHE. bpoyHoBckoe nBuxeHune. Jud dpys3us.
XapakTep ABUKEHUS U B3aUMOJEHCTBUS 4yacTHUL BeuiecTBa. Mone-
JU CTPOCHHUS Ta30B, XUAKOCTEHW W TBEPABIX Tel W OOBICHEHHUE
CBOMCTB BEILIECTBAa Ha OCHOBE 3TUX MoJenel. Macca u pasMepbl MO-
nexyn. KonuuectBo BemecTtBa. [locTtosHHas ABoraapo.

TennoBoe paBHoBecue. Temneparypa u €€ usmepeHue. Illkana
Temneparyp Llenbcus.

Mopens uaeanpHoro raza. OCHOBHOE ypaBHEHUE MOJEKYJISpPHO-
KHHETHYECKOW TEOpHUH HJieanbHOro rasa. AOcCodioTHas TeMnepary-
pa KaKk Mepa cpelHeld KMHETUYECKOW 3HEPTUU TEILUIOBOTO JBUXKE-
Hus dactul rasa. [lIkana temmepatyp KenbBuHa. ['a3oBbIe 3aKo-
Hbl. YpaBHeHue MenaeneeBa—Kinaneiipona. 3akoH JlanpToHa.
M3onporneccsl B HacalbHOM Tra3e C IIOCTOSHHBIM KOJHYECTBOM Be-
mecTtBa. ['paduaeckoe mpeacTaBIeHHE H30MPOINECCOB. H30TEpPMa,
n3oxopa, uzobapa.

Texnuyeckue ycmpoiucmea u npakmuyeckoe npuMeHenue:. Tep-
MoOMeTp, bapomeTp.

Hemoncmpayuu

1. OnbIThl, HOKa3bIBalONME AUCKPETHOE CTPOEHHE BEIIEeCTBA,

dboTorpadun MoNIeKyJ OPTaHUYECKUX COCTHHCHUM.

. OnbIThl 0 AN PY3UN KUIKOCTEH U ra3oB.
. Monenbs 6pOyHOBCKOTO JIBHKEHHA.
. Monens onsiTa IllTepHa.
. OTIBITHI, TOKAa3BIBAKIINE CYIIECTBOBAHNE MEKMOICKYIIPHOTO
B3aMOICHCTBHS.
. Mogenp, mINOCTPUPYIOMAs IPUPOIY TaBJICHUS ra3a Ha CTCH-
KU cOoCyna.
7. OUBITH, HITIOCTPUPYIOMNE YPAaBHEHNE COCTOSHUS UJICATBHO-
ro ra3a, U30MPOLECCHI.
Yuenuueckuii 3kcnepumenm, nabopamoprvie pabomusl
1. Onpenenenne Macchl BO3JAyXa B KJIACCHOH KOMHAaTe Ha OCHOBE
n3MepeHnd 00b€Ma KOMHATHI, IaBJICHUS U TeMIIepaTyphl BO3-
ayxa B Hell.
2. MccnenoBaHue 3aBUCUMOCTH MEXAY MapaMeTpaMH COCTOSHHUS
pa3pexkeHHOro rasa.

O wWN

[

Tema 2. OCHOBbI TEpMOAUHAMUKMN

Tepmonunamuueckas cuctemMa. BHyTpeHHS dHEpPTUsl TEPMOIU-
HaMHYECKON CHCTEMBI U CITOCOOBI €€ m3MeHeHus. KoanuecTtBOo Te-
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IUIOTHI 1 paboTa. BHyTpeHHss 9HEpPrus 0JHOATOMHOTO UJICalbHOTO
rasza. Bunasl Temnonepenadm: TEILIONPOBOJHOCTH, KOHBEKIUA, W3-
nydeHue. Y nenbHas Tenjao€MKOCTh BemecTBa. KomuuecTBo Temio-
ThI IPHU TENIOOEpeaaye.
Ilonarue 00 anuabaTHOM mnpouecce. IlepBbiii 3aKOH
TEPMOJANHA-MHKH. IIpumeHnenue epBOTO 3aKOHa
TEpPMOJIMHAMHUKU K H30IIpo-uneccaM. ['paduueckas uHTEpHpeTaLus
paboTsI rasa.
Bropoit 3akoH TepmMonunHamuku. HeoOpaTuMocTh mpoleccoB B
nopupone.
Tennosele MamuHbl. IIpuHOIUNBI AEHCTBHUSA TENJIOBBIX MAIIUH.
ITpeobpa3zoBanus sHeprun B TeIUIOBBRIX MamuHax. KIIJl TeruroBoit
mamuHbl. [{uka Kapao u ero KITJl. Dxonoruueckue npoOieMbl Te-
NI02HEPTreTUKH.
Texnuuecxkue ycmpoicmea u npakmuueckoe npumeHenue. IBU-
raTeilb BHYTPEHHETO CTOpaHusi, OBITOBOH XOJOAMJIbHHUK, KOHIUIH-
OHED.
Hemoncmpayuu
1. I3MeHeHHe BHYTpPEHHEHW >HEpPruu Teja IIPpU COBEPIICHHUH pa-
060THI: BBUIET MPOOKM M3 OYTBUIKH IO AEHCTBHEM CKAaTOTO
BO3/1yXa, HarpeBaHue 3(dupa B NaTyHHOU TpyOke myTém Tpe-
HUs (BUACOJEMOHCTPALHNS).

2. V3sMeHeHHe BHYTPEHHE#H sHepruum (TemMmepaTyphl) Teia NpH
TeIulonepeaaye.

3. OmpIT O anuabaTHOMY paCHIMPEHHIO BO31ayxa (OIBIT C BO3-
IYIHBIM OTHHBOM).

4. Mopaenu mapoBOd TypOMHBI, ABHUraTelss BHYTPEHHETO cropa-
HHUS, PEaKTUBHOTO JBHUIraTeENs.

Yuenuueckuit skcnepumenm, nabopamopHnuvie padombul

1. smepeHne ynenbHON TENI0EMKOCTH.

Tema 3. ArperaTHble COCTOAHUA BeLlecTBa.
®asoBble nepexogbl

IMapoo6pa3oBanue u KoHIeHcanus. Vicmapenue u kurneHue. Ao6-
COJNIIOTHAs W OTHOCHUTEIBbHAas BIaXHOCTh BO3Ayxa. HachIlIeHHBIN
nap. YaenbHas TeIioTa nmapooOpa3oBaHus. 3aBUCUMOCTh TeMIIepa-
TYpBI KHIICHHS OT JIaBJICHUS.

TeEpnoe Teno. Kpucramnnaeckne u amopHBIe Tena. AHU30TPO-
OUsi CBOWCTB KpucTalLioB. JKunkue kpuctamwibl. COBpeMEHHBIE Ma-
Tepuansl. [InaBiaeHue u Kpucrtainuianus. YaeilbHas TEILIOTa IJ1aB-
nerus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OajaHca.

Texnuueckue ycmpoﬁcmsa u npakmudeckoe npuMeHeHue: I'u-
TPOMETP U ICUXPOMETD, KATOPUMETP, TEXHOIOTHHU ITOJIIYIEHHUI CO-
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BPEMEHHBIX MAaTE€pPHAIOB, B TOM 4YHCJIE HAaHOMAaTEpPHAIOB, H HAHO-
TEXHOJOTHH.

Hemoncmpayuu

1. CBoiicTBa HAaCBHIMEHHBIX ITaPOB.

2. Kunenue npu NOHWKEHHOM JaBICHUH.

3. CrocoObI U3MEpPEeHUs BIAXXHOCTH.

4. HaOnroneHHe HAarpeBaHWS U ILIABICHUS KPUCTAINYIECKOTO

BEIIECTBA.

5. lemoHCcTpamnus KpUCTaJJIOB.

Yuenuueckuit skcnepumenm, nabopamopnvie padomboi

1. 3MmepeHne OTHOCHTEIbHON BIIAXXHOCTH BO3AyXa.

PA3AEN 4. SNEKTPOOANHAMUKA
Tema 1. dnekTpocTtaTuka

DnexkTpusanus Tea. DIeKTpUUYecKkuil 3apsaa. JBa Buma siekTpu-
qyeckux 3apsaaoB. [IpoBOAHUKH, AUITEKTPUKH U MOJYIIPOBOIHUKH.
3aKOH COXpaHEHHUs dJIEKTPUUECKOro 3apsaaa.

BzaumoneiictBue 3apanoB. 3akoH Kymnona. TodyedHBIH a1eKkTpu-
YecKUi 3apsan. Diuekrpudeckoe noje. HanpsxEHHOCTH 31€KTpUUe-
ckoro moJis. IIpuHIMO cynepno3uluuu 3JeKTpUudeckux noneil. Jlu-
HUHM HAOPSHKEHHOCTH DJIEKTPUUECKOTO MOJIA.

PaboTta cun anekrpocrarudeckoro mois. IToreHuuan. PazHocTh
noteHuuanoB. IIpoBOAHUKM M JOUDBIEKTPUKU B BIEKTpOCTaTHUE-
CKOM 110Jie. {uaekTpudeckas ONpOHUIAEMOCTb.

OnekTpoéMKocTh. KoHJeHCaTOp. DNEKTPOEMKOCTH MIOCKOTO KOH-
JleHcaTopa. DHepTrus 3apsKEHHOTr0 KOHJAEeHcaTopa.

Texnuueckue ycmpoucmea U HpaKmMuyeckoe HpuUMeHeHUue:
BIIEKTPOCKOTI, 3JIEKTPOMETP, BIEKTPOCTATUYECKAs 3aIIUTa, 3a3eM-
JIeHHE 2JIeKTPONpPHOOPOB, KOHJIEHCATOP, KONUPOBAJIBHBINA anmapar,
CTpYUHBIN OPUHTEP.

Hemoncmpayuu
. YCTPOUCTBO U NPUHLUI AEHCTBUS IIEKTPOMETPA.

. BzaumopeiicTBrue Ha’IeKTPU30BAHHBIX TeEJl.

. DIIEKTpUUYECKOE MOJIE 3apSIKEHHBIX TEIl.

. IIpOoBOAHUKHN B 3JEKTPOCTATUUECKOM IIOJIE.

. DIexTpocTaTHYeCcKas 3alluTa.

. JAUdIEeKTPUKU B DIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTH DJJIEKTPOEMKOCTH IJIOCKOTO KOHJIEHCATOpa OT
MJIOMAaAu TJIaCTUH, PACCTOSHUS MEXIAY HUMH U JUDIEKTPU-
4YEeCKOM NpPOHULIAaEMOCTH.

8. DHeprus 3apsHKEHHOTO KOHJEHcaTopa.

Yuenuueckuii 3kcnepumenm, nabopamophnvie pabomusl

1. UsmepeHue 31eKTPOEMKOCTH KOHACHCATOPA.

N~NoUuAWNPRE
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Tema 2. MOCTOAHHDbIN 3N1€KTPUUYECKUIA TOK.
Toku B pasnunyHbIX cpepax

ONeKTpUYEeCKUH TOK. YCIOBHSA CyIECTBOBAHUS YJIEKTPUUECKOTO
Toka. McTtouHuku Ttoka. Cuna toka. ITocTOAHHBIN TOK.

Hampsxenune. 3axkon OMa o1 ydacTKa IEHH.

ONeKTpUIeCcKoe COMPOTHUBICHHUE. YIETbHOE COIIPOTHBICHHUE Be-
mecTBa. [TocnenoBaTrenbHOE, MMapaljelbHOE, CMEIIAaHHOE COCIHHE-
HUE IIPOBOTHHUKOB.

PabdoTa snexTpuueckoro toka. 3akoH J[xoynsi—Jlenna. Mom-
HOCTB DJIEKTPUIECKOTO TOKA.

3JIC u BHyTpeHHEe CONMPOTHUBJICHUE HCTOUHHKA TOKa. 3akoH OMma
Ui TONHO# (3aMKHYTO#) snekTpuyeckoi nenu. KopoTrkoe 3amMbl-
KaHHe.

ONeKTpoHHAas MPOBOAUMOCTH TBEPABIX MeETalIoOB. 3aBUCH-
MOCTB CONMPOTHUBICHUS METallJIoB oT TeMIepaTyphl.
CBepXxXOpoBO-AUMOCTb.

OnekTpudyeckuil TOK B Bakyyme. CBOHCTBa 3J€KTPOHHBIX ITy4-
KOB.

[MonynpoBomuuku. CoOCTBEHHas W IIpHUMECHas IIPOBOIUMOCTH
nonynmpoBOoaIHUKOB. CBoiicTBa pP—N-mepexona. I[lomynpoBoOIHHUKO-
BbIC IIPUOOPHI.

ONeKTpUYEeCKUH TOK B pacTBOpax MU pacljgaBax SJIEKTPOJHUTOB.
ONeKkTpoIuTUYECcCKas AUCCOMHUALUI. DISKTPOIIH3.

DOnekTpudeckuid Tok B razax. CaMoCTOSATEIbHBIN U HECAMOCTOS-
TeabHBIN pa3psan. Monnus. Ilnasma.

Texnuyeckue ycmpoicmea u npakmuyeckoe npumeHeHue. aM-
epMeTp, BOIBTMETP, PEOCTAT, HCTOYHHUKU TOKA, BJIEKTPOHArpeBa-
TeNbHBIE TTPHUOOPHI, PICKTPOOCBETUTEIBHEIE ITPHOOPHI, TEPMOMETP
CONPOTHBJICHUS, BAKYYMHBIH NIHOJ, TEPMHUCTOPHI U (POTOPE3UCTO-
pBI, TTIOIYyOPOBOTHUKOBBIA NHOM, TalbBaHHUKA.

Hdemoncmpayuu

1. smepeHue CHIbl TOKa U HAIIPSIIKCHUS.

2. 3aBHCUMOCTB COIIPOTHBICHUS MUIHHIPHUICCKUX MPOBOIHU-
KOB OT JJIHUHBI, IIIOMAaAN NONEPEYHOTO CEUYECHHS U MaTepH-
ana.

CMemaHHOE COEIMHEHHE MPOBOJHHUKOB.

IIpsmoe m3mepernune 3/]C. KopoTkoe 3aMbIKaHHE TaJbBaHUYIE-
CKOTO 2JIEMEHTAa U OII€HKAa BHYTPEHHEI0 CONPOTHUBICHHUS.
3aBHCHUMOCTH COMPOTHUBIECHUS METAIIOB OT TEMIIEPaTyPHI.
ITpoBOAMMOCTE 3JIEKTPOJIHUTOB.

HNckpoBoii pa3psal U IPOBOAUMOCTL BO3AyXa.
OnHOCTOPOHHSA MPOBOAUMOCTb AHOA.

P w
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Yuenuueckuii 3kcnepumenm, nabopamophnvie pabomusl

1. M3y4yeHne CMENIaHHOTO COCJAUHCHUS PE3UCTOPOB.

2. Usmepenne DJIC UCTOYHUKA TOKA MU €ro BHYTPECHHErO COIPO-
TUBJICHUS.

3. HabnrogeHue siaekTpoiausa.

MEXMNPEOMETHbBIE CBA3U

N3yuenne kypca ¢uszuku 06a3zoBoro ypoBHs B 10 kimacce ocy-
IECTBISIETCS C yYETOM COIEPKATEIbHBIX MEXIPEIMETHBIX CBS-
3ell ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMUH, Treorpaduu u
TEXHOJIOTHUU.

Mesxcnpeomemusle NOHAMUA, CEA3AHHBIE C U3ZYUYEHUEM
Memooo6 HAYUHO20 NO3HAHUA. IBICHNUE, HAYYHBIN QakT, TUIIO-
Te3a, puznueckas BeIUYUHA, 3aKOH, TEOpuUsd, HabJIIOJeHHUE, DKCIle-
PHMEHT, MOJCIHPOBAaHUE, MOJICIb, H3MEPEHHUE.

Mamemamuka:. peLIeHHE CHCTEMBl ypaBHCHHH; JIUHEHHas
¢yHKIHA, mapabona, rTunepdona, X rpaduKd U CBOHCTBA; TPUTO-
HOMeTpHuYeckue QYHKIUH: CHHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC;
OCHOBHOE TPHUT'OHOMETPHYECKOE TOXKIECCTBO; BEKTOPBHI U UX NPOCK-
UM Ha OCH KOOPIWHAT, CIIOXKEHUE BEKTOPOB.

Buonozusn: mexanudyeckoe ABIXKEHHE B )XKUBOI mpuponae, nud-
¢$y3us, ocMmoc, Temo0OMeH XUBBIX OpTaHU3MOB (BUIBI TEMIOIIEpe-
Jladi, TEIUIOBOE PaBHOBECHE), DICKTPUUYCCKHE SBICHHSI B XHUBOI
pupoje.

Xumuna: JOUCKPETHOE CTPOCHUE BeELIECTBA, CTPOCHHE aTOMOB
¥ MOJIEKYyJ, MOJb BEIIECTBa, MOJsIPHAs Macca, TeIUIOBBIE CBOHCTBa
TBEPABIX TEJ, XHAKOCTECH U Ta30B, IJIESKTPUUYECCKHE CBOWCTBA Me-
TAJUIOB, JISKTPOJIUTHYECKAss JUCCONUANHS, TallbBaHHUKA.

Teozpagpun: BIAXHOCTH BO3IyXa, BETPBI, 0apoMeTp, Tepmo-
METp.

Texnonozusa: mpeobOpa3oBaHHE IBUIKCHHH C HCHONB30BaHUEM
MEXaHHU3MOB, YUET TPEHHUS B TEXHUKE, NOMIIUIHUKN, UCITOJIB30Ba-
HHUE 3aKOHAa COXPAaHEHHUs MMITyJIbCa B TexHUKe (pakeTa, BOIOMET
U T. I1.), IBUTaTelb BHYTPEHHETO CTOPaHus, mapoBas TypOuHa, ObI-
TOBOW XOJIONUIBHHUK, KOHIUIHOHEP, TEXHOJOTHUH ITOJYy4YSHHS CO-
BpPEMEHHBIX MaTEpHUAIOB, B TOM YHCIE€ HAaHOMAaTEepHallOB, U HAaHO-
TEXHOJIOTHH, DJIEKTPOCTAaTHYECKas 3alluTa, 3a3eMIICHHE JJIEKTPO-
npubOpoOB, KCEPOKC, CTPYHHBIA NMPUHTEP, DIEKTPOHArpeBaTEIbHBIE
puOOPHI, JIIEKTPOOCBETUTENbHBIE NPUOOPHI, TalbBaHHUKA.
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11 knacc
PA3AEN 4. SNEKTPOOMHAMMWKA

Tema 3. MarHuTHOe none. INEKTPOMArHUTHaAA UHAYKLUMUA

IlocTossHHBIE MarHuThl. B3auMoaelicTBHEe HOCTOSHHBIX MarHUTOB.
MaruutHoe none. Bekrop MarHuTHON MHAYKUUU. [IpuHnun cynep-
HO3ULIMU MAarHuTHBIX mnojei. JIunuum mMarHuTHOM mHAykuuu. Kap-
THHA JUHUNA MarHuTHON MHAYKUHUH MOJS IIOCTOSSHHBIX MarHUTOB.

MarxautHoe noJsie IpoBOJHUKA ¢ TOKOM. KapTuHa TMHUNA HHAYK-
UMM MAarHUTHOTO MOJs JJIMHHOTO ONPSIMOTO NPOBOJHHUKA U 3aMKHY-
TOTO KOJBIEBOTO MPOBOJHHUKA, KATYIWKH ¢ TOKOM. OObIT DpcTenaa.
B3aumoneiicTBue MPOBOJHUKOB C TOKOM.

Cuna AMnepa, e€ MOAyJldb U HampaBJICHUE.

Cuna Jlopenua, e€ Monynb U HalnpaBlieHHe. [[BukeHUE 3apsKeHHON
9acTUIBI B OOJHOPOIHOM MarHUTHOM Itoiie. PaGora cuner Jlopenna.

SIBneHue 3JEKTpOMAarHUTHON MHAYKHHU. IloTOK BekTopa mar-
HUTHOW mHAYKuuu. OJC uHAYKOUH. 3aKOH DBIEKTPOMAarHUTHOH
nHAaykuuu Papanges.

BuxpeBoe anexrpudeckoe noiue. 3JC nHAYKUUU B OPOBOJHHUKE,
JABUXXYUIEMCS MOCTYIAaTEIbHO B OJHOPOJHOM MarHUTHOM IIOJE.

ITpaBuno Jlenna.

NunyxkTuBHOCTD. SBnenune camouHaykuuu. DJIC caMOUHIYKIIUU.

DHeprus MarHUTHOTO MOJIS KaTYIWKH C TOKOM.

DJIeKTPOMAarHuTHOE MOJIe.

Texnuueckue ycmpotcmea u npakmuyeckoe npumeHeHnue. To-
CTOSIHHBIE MAarHHWTHhI, DJEKTPOMATHUTHI, DIEKTPOJABUTATENb, YCKO-
pUTENN 3I€MEHTAapHBIX YacTHUll, UHAYKUUOHHAs I€Yb.

Hdemoncmpayuu
. OnbIT Opcrena.

. OTKIOHEHHE 3IEKTPOHHOI0 Ny4YKa MarHUTHBIM MOJIEM.

. JIUHUM UHAYKLIHUU MarHUTHOTO ITOJS.

. BsaumopeilicTteue nByX NPOBOJHUKOB C TOKOM.

. Cuna Ammepa.

. HeiictBue cunbl JlJopeH1la HA HOHBI BIEKTPOJIUTA.

. SIBneHue P1E€KTPOMArHUTHOW MHAYKLHUH.

. IlpaBuno JleHua.

3aBucumocTh DJIC MHIAYKIIMH OT CKOPOCTH M3MEHEHUs Mar-
HUTHOI'O IOTOKA.

10. sIlpneHue caMOMHIYKIHH.

Yuenuueckuit yxkcnepumenm, nabopamopnsvie pabomul

1. M3ydyeHne MarHUTHOTO TIOJIS KATYIMKHA C TOKOM.

2. UccnenoBaHue ACWCTBUSA IIOCTOSHHOTO MAarHHTa Ha PaMKy

C TOKOM.

3. VccrnenoBaHue sABICHHS DJICKTPOMAarHUTHON HHOYKIHH.

OCONOUTPrWN R
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PA3JAEN 5. KOJITEBAHUA N BOJIHbI

Tema 1. MexaHu4eckue U 3/1IeKTPOMarHUTHble KonebaHua

KonebarenpHas cucrema. CBOOOOHBIE MEXaHHUYECKHE Kolieba-
Hus. ['apmoHudeckue konebGanwus. Ilepuon, dacTora, aMIUIUTYa
n ¢asza konebanui. I[IpyXuHHBII MajsTHUK. MaTeMaTHdeCcKHil Ma-
ATHUK. YpaBHEHHE TapMOHHYECKHMX Konebanwuii. [IpeBpamenue
SHEPTHUH HNPU TAPMOHUYESCKUX KOJIeOaHUIX.

KonebarenpHbIil KOHTYp. CBOOOAHBIC DIEKTPOMArHUTHBIE KOJle-
0aHHSA B HACATHPHOM KOlIe0aTEeIBHOM KOHTYpE. AHAJNOTHUI MEXIY
MEXaHUYECKUMH U DJIEKTPOMarHUTHBIMH KosebaHusimu. dopmyina
TomcoHa. 3aKkOH COXpaHEHHUsS DHEPTUU B HAEATBHOM KojebaTenb-
HOM KOHTYpE.

I[IpencraBneHue o0 3aTyXawOMUX KoleOaHUIX. BEIHYyKIeHHBIC Me-
XaHU4YeCcKkue KoliebaHus. Pe3oHaHC. BBIHYXICHHBIC 3JIEKTpOMAr-
HUTHBIC KONeOaHUA.

IlepemenHsblii Tok. CHHycOUAaIbHBIM IEpEeMEHHBIM TOkK. Mour-
HOCTbh MEPEMEHHOT0 TOKa. AMIUIUTYTHOE U JIEUCTBYIOIee 3HaUYECHHUE
CHUJIBI TOKa M HAIIPSDKEHHUS.

TparcdopmaTtop. [IpousBoncTeo, nmepenada u IMoTpedICHUE DIICK-
TPUYECKOU HSHEPTHUH. DKOJOTHYSCKHE PHCKH IIPH HPOHU3BOJICTBE
3nekTpodHeprun. KyneTypa HCIIONB30BaHHUS JIEKTPOIHEPTHUH B IIO-
BCCIHCBHOW XU3HU.

TexHuueckue ycmpoiicmea u npakmuieckoe npumeHeHue. dIeK-
TPUYECKUH 3BOHOK, TEHEPATOP IIEPEMEHHOI0 TOKa, TUHHUHU IJIEKTPO-
nepenad.

Hdemoncmpayuu

1. UccrnenoBanue mapaMeTpoB KosiebaTenbHO#N cucremsnl (mpy-

KUHHBIA UM MaTeMaTHYSCKUH MasTHUK).

. HaOnromenue 3aTyXamIIuX KoleOaHUH.

. UccnengoBaHue CBOHCTB BBEIHYXJICHHBIX KOJICOaHUH.

. Habnronenue pe3onanca.

. CBobOmHBIEC DIEKTPOMAarHUTHBIE KOoNeOaHUA.

. OcuumiorpaMMbl (3aBHCHMOCTH CHIIBI TOKa U HANPSKEHUS OT
BPEMEHH) IJI BICKTPOMAarHUTHBIX KOJIeOaHUM.

. PesonaHc nmpu mocrienoBaTeIbHOM COSIUHEHHUH PE3UCTOPA, Ka-
TYIMKH HHAYKTUBHOCTH M KOHJIEHCAaTOpA.

8. Mogenb THHHUHN 3JEKTpoIlepesayi.

Yuenuueckuit yxkcnepumenm, nabopamopnsvie pabomul

1. HccrnenoBaHue 3aBUCUMOCTH IIEPHOJA MajlbIX KojleOaHUH Ipy-

3a Ha HUTH OT JUIMHBI HUTH U MAaccChI I'py3a.

2. HccnenoBaHne NepeMEHHOI0 TOKa B €U M3 IOCIEI0BaTEb-

HO COEIMHEHHBIX KOHJEHCAaTOPa, KaTYIKHU U PE3UCTOPA.

Ok wWN

~
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Tema 2. MexaHU4YECKUE U INEKTPOMArHUTHbIE BOJIHbI

MexaHu4deckue BOJHBI, yCIOBUs pacupocTtpaHeHus. [lepuon. Cko-
pocTh pacnpocTpaHeHus U AJuHa BOJHEL [lomepedyHble U MPoaOIb-
HbIe BOTHBI. UHTep(depeHnns n nudpakiuus MeXaHHIEeCKIUX BOJH.

3Byk. CkopocTh 3ByKa. 'poMmkocTh 3ByKa. Beicota Torna. TemOp
3BYKa.

ONEeKTPOMAarHUTHBIC BONHBI. Y CIOBUS H3IYUGHHS 3ICKTPOMAr-
HUTHBIX BOJH. B3auMHas opueHTanus Bektopos E, B, v B anexTpo-
MarHuTHoO# BonHe. CBOWCTBa AIEKTPOMAarHUTHBIX BOJIH: OTpaxe-
HUe, IpelioMIIeHne, noispuzanus, nudpaxkaus, nHTEepdEepeHHs.
CKOpOCTBH PIIEKTPOMAarHUTHBIX BOJH.

IIkana snekTpoMarHUTHBIX BOJH. [IpuMeHeHue »siekTpomar-
HHUTHBIX BOJH B TCXHHUKEC U 6I)ITy.

ITpuHIUIIBEI pagUOCBA3N U TEIEeBHACHUA. Pagmomokamnus.

DNeKTPOMarHUTHOE 3arpsA3HECHUE OKPYXKalMeld cpesl.

Texnuuecxkue ycmpoticmea u npakmuyeckoe npumenernue. My-
3BIKaIbHBIC HHCTPYMCHTHI, YIbTPa3BYKOBasi AHATHOCTUKA B TEXHU-
K€ W MeIuONHe, paxap, pagiuonpuEéMHHK, TEICBU30p, aHTCHHA,
Tenedon, CBU-neus.

Hdemoncmpayuu

1. O6pa3oBaHHE W pPaCIPOCTPAHEHHE IOIEPEYHBIX U IIPOIOJb-

HBIX BOJH.
2. KoneOnromieecs Telno Kak HCTOYHUK 3BYKa.
3. HabmroneHne oTpaxeHUs U NPEIOMICHUS MEXaHUIECKHUX BOJH.
4. HabnoneHue uHTepdepeHnud U AU pPakiuid MEXaHUYCSCKUX
BOJIH.

5. 3ByKoBOii pe3oHaHC.

6. HaGarogeHue cBsI3W I'POMKOCTH 3BYyKa M BBICOTHI TOHA C aM-
MIATYIOH U 9acTOTOW KoJeOaHUM.

7. NccnenoBaHue CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH. OTPaXeHue,
IpesoMiieHe, nojlsipuzanus, nudpakuus, nHTepdepeHuus.

Tema 3. OnTUKa

T'eomeTpuueckas onTuka. I[IpsMonrmHeHHOE pacOpocTpaHEHUE
cBeTa B OTHOPOAHOM cpene. JIyu cBeTa. ToueuHBI HCTOUHHK CBETA.

OTpaxeHune cBeTa. 3aKOHBI OTpaxkeHus ceera. [loctpoeHune n3o-
OpaxeHHUH B INIOCKOM 3€pKaie.

IMpenomnenne cBeTa. 3aKOHBI HPEIOMIICHUSA CBETa. AOCOTIOTHBIN
nokazaTtenb npenomieHusi. [lonHoe BHyTpeHHee oTpaxeHnue. Ilpe-
JENbHBIN yTOJI TIOJTHOTO BHYTPEHHETO OTPaXxeHUs.

Hucnepcus ceera. ClI0oXHBIN cocTaB O0enoro cera. l[Ber.

CoOuparomue U paccenBaroniue TUH3bI. ToHKas nuH3a. DoKyc-
HO€ paccTOsHHUE M ONTHUYECKas cuja TOHKOH nuH3bI. IlocTpoeHue
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n3obpaxeHuil B cobuparommux U paccenBammux JuH3zax. Popmyna
TOHKOH NUH3BI. YBEIUUYEHHE, TaBAEMOE JINH301.

Ilpenenbl NpUMEHUMOCTH T€OMETPUUECKON OMTHUKHU.

BonnoBas ontuka. MHTepdepennus ceera. KorepeHTHBIE HCTOYHU-
KH. YCJIOBHA HaONIOIEHNS MaKCUMYMOB 1 MHHUMYMOB B HHTep(epeH-
IIMOHHOHN KapTHHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

HAudpaknus ceera. AudppakunonHas pemérka. YcioBue HabdIo-
JI€HUs TJIaBHBIX MAaKCUMYyMOB MNpHU MaJ€HUU MOHOXPOMATHUECKOTO
CBETa Ha NU(PPAKIUOHHYIO PEMETKY.

ITonapusanus ceera.

Texnuueckue ycmpoiicmea u npaKkmuieckoe npumeHeHue. O4KH,
nymna, (QoToammapaT, MPOEKIMOHHBIN aImIapaT, MHUKPOCKOM, Tele-
CKOII, BOJTOKOHHAs OIITHKA, AU PaKIUOHHAA pEemETKA, MOIIPONLI.

Hemoncmpayuu

1. TIpaMmonuHelHOE pacIIpoCTpaHEHHE, OTPAXKECHHUE U IIpesoMIe-
HHUEe cBeTa. OnITHYEecKue MpUOOpHI.

ITonrHOE BHyTpeHHee oTpaxeHue. Monieiab CBETOBO/A.
HccnenoBanue CBOWCTB M300paKe€HHUH B JIMH3AX.

Mopaenn MHKpOCKOTIIa, TeIeCKOoIIa.

Habnionenue nHTEpESpeHINN CBETA.

Habnionenue nudpakinuu cBeTa.

Habnonenue aucriepcun cBeTa.

ITony4ueHune crexTpa ¢ IIOMOMBIO ITPU3MBI.

. Ilonyuenne crexTpa ¢ momMoubio fUGPaKIHOHHON pemETKH.
10 HabGnogenune monsipuzanuu cBeTa.

Yuenuueckuit ykcnepumenm, nabopamopnsie paoombul
1. smepeHne mokaszaTens MPEJTOMICHHUs CTEKIa.

2. VccrnemoBaHue CBOWCTB H300paXeHHUU B JINH3AX.

3. HabniogeHue QUCIIEPCUU CBETA.

CoNO~WN

PA3[EN 6. OCHOBbI CNELNANBHON TEOPUX OTHOCUTE/IBHOCTU

'paHUIBl TPIMEHUMOCTH KJIacCUYECKON MexaHuKH. [locTynaTher
COeNualbHOW TEOPUH OTHOCHTEIHLHOCTH: HHBAPUAHTHOCTH MOJYJs
CKOpPOCTH CBe€Ta B BakyyMe, HOPHUHIHII OTHOCHUTEIBHOCTH OWH-
mTeiHa.

OTHOCUTENHLHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U CO-
KpalleHue AJUHBI.

DHeprus U UMITYJIbC PENATUBUCTCKON 4acCTHUIIBI.

CBsI3b MacChl C DHEPTHUEH U UMITYJILCOM PEISTUBHCTCKON YaCTH-
bI. DHEPTUS MOKOS.
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PA3OEN 7. KBAHTOBAA ®U3NKA

Tema 1. 9nemeHTbl KBAHTOBOW ONTUKMU

Dotonbl. Popmyna [Inanka cBsA3M PHEeprun PoTOHA C €0 YaCTO-
TOW. DHEepTus U UMNyibc poToHa.

OtkpriTHe U uccienoBanue poroddpdexra. Onbirel A. I'. Cronero-
Ba. 3akoHHI poTodddexra. YpaBHeHHE DifHIITEeHHA 113 poTOIPdek-
Ta. «KpacHas rpanuna» goroaddekra.

JaBnenue ceeta. OnbiTel I1. H. JleOenena.

XuMHUYECKOe NCHCTBUE CBETA.

Texnuueckue ycmpoiicmea u npakmuieckoe npumenenue. ¢$o-
TORJEMEHT, (POTONaTUHNK, COTHEYHas OaTapes, CBETOIUOI.

Hemoncmpayuu

1. ®ororddexT Ha ycTaHOBKE C HMHKOBOW MIACTHHOM.

2. UccnemoBaHue 3ak0OHOB BHelrHero ¢potodddekra.

3. Ceroauon.

4. ConneuHas Oartapes.

Tema 2. CtpoeHue aToma

Monens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHIO
(-gactun. Ilnanerapuas monenab atroMma. Iloctynatel bopa. Uzny-
YeHHE U MOTJIOMEHNE (POTOHOB MPH IIEPEX0Jie aTOMa C OJHOTO YPOB-
HS DHEpTrUuu Ha Apyroil. Buasr cnexTtpoB. CIIeKTp ypoBHEH 2HEPTUH
aToMa BOJOpOJa.

BonnoBreie cBoiicTBa yactuu. Bonusl ge bpoiins. Kopnyckynsp-
HO-BOJIHOBOW Jyallu3M.

CnoHTaHHOE U BBIHYXJIECHHOE H3NydeHHE.

Texnuueckue ycmpoucmea u Npakmuieckoe npumMeHenue . Crek-
TpanbHBII aHalu3 (CIIEKTPOCKOM), 1azep, KBAHTOBBIH KOMIIBIOTED.

Hdemoncmpayuu

1. Mogaens onbiTa Pesepdopna.

2. OmpeneneHue JUIMHBI BOJIHBI Jla3zepa.

3. HaGironeHune nuHEHYaThIX CIIEKTPOB H3JIydEeHUS.

4. Jlazep.

Yuenuueckuit yxkcnepumenm, nabopamopusvie pabomul
1. HaGnrogeHne TMHEHYIATOTO CIEKTpa.

Tema 3. ATomHOe Afpo

DKCMIepUMEHTBI, TOKAa3bIBAIONHE CIOXHOCTH CTpoeHus sapa. OT-
KpBITHE paauoakTuBHOCTU. ONbITHI Pesdepdopaa 1mo ompeneneHUo
COCTaBa paJUuOaKTUBHOIO n3irydeHus. CBoiicTea anbda-, Oeta-, raM-
Ma-u3iiyueHud. BiusHue paqnoakTUBHOCTH Ha )KUBbBIE€ OPTaHU3MBI.
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OTkpslTUE NPOTOHA U HelTpoHa. HykinoHHaa Moaens sapa [eizen-
O6epra—HMBanenko. 3apsa sapa. MaccoBoe uucio siapa. M30Tomnsbl.

Ansda-pacoan. OIeKTpPOHHBIN W MO3UTPOHHEIN OeTa-pacman.
l'amMma-u3nydeHne. 3aK0OH PaguOaKTHUBHOTO pacliaja.

DHeprus CBI3U HYKIOHOB B sape. SnepHbie cunsbl. Jledekt mac-
CHI A1pa.

SnepHble peakuuu. /leneHue u CUHTE3 sAep.

SAnepusrii peaktop. TepmosimepHbIii cuHTe3. [Ipobinemsr u mep-
CIICKTHUBHI SIICPHON SHEPTreTHKH. JKOJOTHIECKHE aCIEKTHI SACPHOM
3HEPreTUKHU.

OnemMeHTapHble yacTUIbl. OTKpBITHE HO3UTPOHA.

MeTonbl HaONIOACHUS U PETUCTPAIUU PIEMEHTAPHBIX YaCTHLI.

dyHnaMeHTaIbHBIC B3aUMOJCUCTBUI. EIUHCTBO (U3MUECKOU
KapTUHBI MHUpa.

Texnuyeckue ycmpoicmea u npakmuyeckoe npumerHeHue. JIO-
3UMeTp, KaMepa BunbcoHa, siiepHbIi peakTop, aToMmHas 6omoa.

Hemoncmpayuu

1. CuéTuuk HOHHU3UPYIOMHUX YACTHIL.

Yuenuueckuii skcnepumenm, nabopamopnvie padombul

1. UccnenoBaHue TPEKOB YacTHI (IO TOTOBBIM GoTorpadusim).

PA3ZEN 8. 3IEMEHTbI ACTPOHOMWU
N ACTPODPU3NKU

OTanbl pa3BuTHI acTpoHoMuu. [IpukiagHoe U MUPOBO33pEHYE-
CKO€ 3HaUYC€HHE aCTPOHOMMUHU.

Bun 3B&3mnoro Heba. Co3Be3aus, spkue 3BE3AbI, IJIAHETHI,
WX BUJIUMOE JIBHUKCHUE.

CoJlHeYHas cucTeMa.

Connue. CoynHeuyHas akTUBHOCTH. MctouHuk sHeprun CoiHua
u 3BE3A. 3BE3bI, UX OCHOBHBIE XapaKTepUCTHUKH. [uarpamma
«CHEKTpalbHBIN KJIacC — CBETHUMOCTB». 3BE3/bI INIaBHON HOCIen0-
BaTCIILHOCTH. 3aBHCHUMOCTBh «MacCa — CBETHMOCTB» I 3BE3
riaBHOU TmociegoBaTelbHOCTH. BHyTpeHHee cTpoenue 3BE3n. Co-
BpPEMEHHBbIE MPEeJCTaBIEHUs O NPOUCXOXAeHUU U dBoatouun ConH-
a 1 3BE3]. DTamnbl )KU3HU 3BE3.

Mineunsiii [yt — Hama I'anakTuka. IlonoxeHue u ABUKEHHE
Comnnna B 'anakTuke. Tunel ragakTuk. PaguoragsakTHKH U KBa3a-
pbl. UépHBIE OBIPHI B ssApax rajlakTUK.

Bcenennas. Pacmupenne Beenennoil. 3akon Xa606ma. Paz6eranue
ranakTuk. Teopus bonpmoro B3peiBa. PenukToBoe usnydeHue.

MacwmitabHas cTpykTypa BcenenHoil. MeraranakTuka.

HepeménHabie mpo0iieMbl aCTPOHOMHUH.
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Yuenuueckue naoniwoenusn

1. HaOnroneHuss HEBOOPYKEHHBIM TJa30M C HUCIOJb30BAHUECM
KOMOBIOTEPHBIX MNPUIOKEHUN AN ONpENeNeHUs IOJO0KEHHUS
HEeOCCHBIX 00BEKTOB Ha KOHKPETHYIO JaTy. OCHOBHBIC CO3BE3-
nusi CeBepHOro Imojaymapus u sipkue 3BE3bI.

2. Habnrogenus B Teneckon JIyHbl, manet, Mineunoro Ilyrtu.

OBOBLUAIOLLEE NMOBTOPEHUE

Ponp ¢u3MKM M acCTPOHOMHUH B DKOHOMHUYECKOH, TEXHOJIOTHUE-
CKOMH, COIMaIbHOW M 3THYECKOW cdepax AesITEIbHOCTH YEJIOBEKa;
poab u MecTo QHU3UKH U ACTPOHOMHH B COBPEMEHHOI HaydHOH Kap-
THHE MHpa; poils ¢Gulndeckod Teopun B (GopMHpOBaHUH
npeacTaB-JIeHUH 0 GQU3NIECKON KapTHHE MUPa, MECTO PHU3NIECKOI
KapTHHBI MHpPa B 00meM psAay COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX IIpEI-CTaBJICHUN O IIPUpOAE.

MEXMPEAMETHbIE CBA3U

N3yuenune xypca ¢puszuku 6a3oBoro ypoBHs B 11 xiracce ocymecT-
BIETCA C YU4ETOM COAEPKATEIbHBIX MEKIPEIMETHBIX CBA3EH C Kyp-
caMH MaTEMaTHKH, OMOJIOTHH, XUMHHU, Teorpaduu 1 TEXHOIOTHH.

Mexcnpeomemnsle ROHAMUA, CBA3AHHbBIE C U3YYEHUEM
Memoodo6 HAYUHOZ0 NO3HAHUA. SIBISHUE, Hay4yHbId (akT, ru-
noTe3a, pusudyeckas BeIMUYNHA, 3aKOH, TeOpHsa, HaOIOACHUE, IKC-
IIEPUMEHT, MOJEINPOBAHNE, MOJECIb, H3MEPECHHE.

Mamemamuka: peuieHHE CUCTEMbl YpaBHEHHWI; TpPUTOHOMeE-
Tpudeckue GpyHKIHU: CUHYC, KOCHHYC, TAHI'€HC, KOTAaHI'€HC; OCHOB-
HOE TPUT'OHOMETPHUUYECKOE TOXIECTBO; BEKTOPHI U UX IPOEKIUH Ha
OCH KOOPAMHAT, CI0XKEHNE BEKTOPOB; IIPOU3BOJHBIC 2JIEMEHTAPHBIX
pynkuumit; npuzHak Nogo0Us TPEYyroJIbHUKOB, OMpEAeeHHEe MJ0-
magu miockux puryp u o6néma Tei.

Buonozusa: slekTpudecKkue SBICHUS B )XUBOUW IpUpoje, Koie-
OaTenbHBIC NBUXEHHUA B )KUBOH NPHUPOIE, ONITHYECKUE SIBJICHHS B
JKUBOW Ipupoje, AeWCTBUE paJHallud Ha )XKUBbI€ OPTraHU3MBI.

Xumusn: cCTpOGHUE aTOMOB H MOJIEKYJI, KPUCTAIUINYECKAs CTPYK-
Typa TBEPABIX TeJ, MEXaHW3MBbl O0pa3oBaHUsA KPHCTAIINYECKOM
pewETKH, CIEKTPalbHbIM aHAIU3.

I'eozpaghua: maruuTHBIC TIONIOCAa 3€MIIH, 3aJI€)KH MarHUTHBIX PYZ,
(oTocréMKa 3eMHOH ITOBEPXHOCTH, IIPEJICKa3aHNE 3eMIICTPICEHHUH.

Texnonozusa: NTUHUY DIEKTPOIIEpPead, TEHEPATOP NEPEMEHHOTO
TOKa, DJIEKTPOABHUraTeNb, MHAYKIMOHHAS IeYb, pagap, paguoIrpu-
€éMHUK, TeJeBU30p, aHTeHHa, Tenedon, CBU-neub, MpOEKIMOHHBII
amrapaT, BOJIOKOHHAs OIITHKAa, COTHEeUYHas O6aTapes.
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