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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (u3MKEe Ha YPOBHE CPEAHEro oOmIEro o00Opa3oBaHUs
pazpaboTaHa Ha OCHOBE TMOJIOKEHUH M TpeOOBAHMA K pe3ysibTaraM OCBOCHMS
OCHOBHOI 00pa3oBaTenbHOM mporpaMmel, npencraeieHHsix B GI'OC COO, a
Takxke ¢ yuétom (enepanbHoii padoueil mporpaMMbl BocnuTaHus U KoHuenuuu
npenoaaBaHus yueOHoro npeamera «Pusnka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  ®denepanmu, — peaqu3yOIMUX  OCHOBHBIE  0Opa30BaTEIbHBIC
IPOrpaMMBbI.

[TporpamMma no pu3Mke onpeaenseT 00sS3aTeNbHOE MPEAMETHOE COAEPKAHUE,
YCTAHABJIMBACT PEKOMEHYEMYIO MOCIIECI0BATEIbHOCTh U3YUEHUS TEM M Pa3/IEioB
y4e€OHOTO0 MPEeaMETa ¢ YYETOM MEKIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKKA  y4eOHOrO MpoLecca, BO3PACTHBIX OCOOCHHOCTEH  00ydarommxcs.
[TporpaMma mo ¢usuke AAET MPEACTABIECHUE O LEAX, COAECP’KAHWM, OOILICH
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYYaAKOIIUXCS CPEACTBAMHU
yaeOHOro npeamera « Duznkay Ha yriyOJIEHHOM YPOBHE.

Hzyuenue kypca (pu3uku yriayOJaEHHOTO YPOBHS MO3BOJISIET PEATM30BaTh
3a1a4i npo(ECCHOHATBHONW OPUEHTALMHU, HANPABJIEHO HA CO3/AHWE YCIIOBUM AJist
OPOSIBJIEHUS. CBOMX WHTEIUICKTYAJbHBIX W TBOPYECKMX CHOCOOHOCTEH KaXKABIM
o0yvaromumcsi, KOTOPblE HEOOXOAWMMBI Ui TPOAOJDKEHUS OOpa3oBaHMs B
OpraHm3almsIX MPOPECCHOHATBHOTO O0pa30oBaHMs MO Pa3IMYHBIM  (PU3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBHOCTSIM.

B nporpamme mno (Qusnke ONpeAcnsroTcs IJIAHUPYEMBIC PE3YJIbTaThI
OCBOCHHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 OOMIEr0 00Pa30BaHUs. TUUYHOCTHEIE,
METANPEAMETHBIE, MPEAMETHbIE (Ha  yrmIyOnméHHOM — ypoBHE).  HayuHo-
METOJOJIOTUYECKOH OCHOBOW Juisi pa3paboTku TpeOOBAHMI K JIMYHOCTHBIM,
METANPEAMETHBIM W TMPEAMETHBIM Pe3yJbTaTaM OOyYaroIUXCsl, OCBOMBLIMX
nporpamMmy 1o (PU3MKE Ha YPOBHE CpeaHero oOmero o0pa3oBaHHs Ha
yriayOJIEHHOM YPOBHE, SIBIISIETCS CACTEMHO-AEATEIbHOCTHBIA MOIXO/.

[TporpamMma mo pU3UKE BKITFOYAET:

IUIAHAPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (M3MKM Ha yriyOnéHHOM
YPOBHE, B TOM YUCJI€ MPEAMETHBIE PE3YJIBTATHI IO rojiaM 00yYEHUSI,

coJiepkanue yueOHOro npeamera « @u3ukay» 1mo rogam o0y4yeHHs.

[Tporpamma mo (U3MKE HMMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUUTENAMHU (PU3HKH JIJIs1 COCTABJICHHS CBOMX pab04YHMX MPOrpamm.

[TporpaMma no (pU3MKe HE CKOBBIBAECT TBOPUYECKYIO MHULMATABY YUHUTENEH U
OPEIOCTABIACT BO3MOXKHOCTH JJII  PEaIM3alUM  PA3IMYHBIX METOIUYECCKHUX
NOIXOJ0B K NPENOAABaHUIO (M3MKM HA YIrAyONEHHOM YPOBHE MNpPH YCIOBHH
COXPaHEHUs 003aTENBHOM YaCTH COACPKAHUS Kypca.



du3nka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
KAQueCTBE YYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHW 00 okpyskaromeM mupe. LLIkombHbIH Kype (pU3HKN — cCCTEMOOOpa3y oM
JUISL ECTECTBEHHO-HAYYHBIX YUEOHBIX TPEIAMETOB, TOCKOJIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SBJICHWUN, W3y4aCMbIX XWUMHECH, OWOJIOTHUCH,
(dusznueckoid reorpadueii W acTpoOHOMHUEH. Hcmonb30BaHWE W AKTHUBHOE
OPUMEHEHUE (DM3MYECKUX 3HAHWM ONPEICHI0 XapakTep W OypHOE pa3BUTHE
Pa3HOOOPA3HBIX TEXHONOTHA B C(Eepe DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIyYCHUs HOBBIX MaTEPHANIOB C 3aJaHHBIMK CBOMCTBamMu. M3ydeHune
(M3MKA BHOCUT OCHOBHOH BKJIAJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUpa 00ydvaromerocs, B GOPMUPOBAHUE YMEHUI MPUMEHSATH HAYYHBIN
METO]I TO3HAHUS MTPH BBITOJIHEHUW UMK YYEOHBIX UCCIICIOBAHHIA.

B ocHOBY kypca pu3rku Ha ypOBHE CpeIHEr0 00UIEr0 0OPA30BAHMUS MOJIOKEH
PsII UACH, KOTOPBIE MO>KHO PaCCMATPUBATh KAK MPUHIMIIBI €M0 TOCTPOCHUSI.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COACPKUT MATEPHAll U3 BCEX PA3NENOB (DU3MKH, BKITFOUAET KaK
BOMPOCHI KJIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoea zenepanusayuu. B cOOTBETCTBMM C HEH Marepuan Kypca (pU3MKu
00benMHEH BOKPYTr (u3nyecKkux Teopuil. BemymmM B Kypce sBISETCS
(opMUPOBaHWE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
noJie.

Hoea zymanumapusauuu. EE peanuzanys MOPEANONaracT MCHOJb30BAHUE
TYMaHUTAPHOTO MOTEHUMANIA (PU3AYECKON HAYKH, OCMBICIICHUE CBSI3H PA3BUTUS
¢u3nkn ¢ pasBUTHEM OOIIECTBA, a Takke C MHPOBO33PCHUECKUMU,
HPABCTBEHHBIMU M SKOJIOTMUYECKHUMH MPOOJIEMAMH.

Hoea npuxnaonoii nanpasiennocmu. Kypc gusuku yriryOJ€HHOTO YPOBHS
OPEANOaracT 3HaKOMCTBO € IIMPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECCKUX
MPUWIOKEHUIT W3YYEHHBIX TEOPUH M 3aKOHOB. [Ipu 3TOM paccMmarpuBarOTCs Ha
YPOBHE OOLIMX NPEACTABICHUA W COBPEMEHHBIC TEXHMYECKHE YCTPOMCTBa, W
TEXHOJIOTHH.

Hoea 3Kkonocuzauuu peanusyercs TMOCPEACTBOM BBEACHHS DJIEMEHTOB
COJICP)KaHUs, TMOCBSMIEHHBIX SKOJOTMYECKMM MPOoOJieMaM  COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHM, a TaKXKe OOCYKICHUs
npo0JIEM PALMOHAIBHOTO MPUPOIOTIONB30BAHMS M HKOJIOTHYECKOM O€30MaCHOCTH.

OcBoeHUE CONEPIKAHMS TPOrPaMMBbI IO (PUBUKE TOJIKHO OBITh MOCTPOCHO HA
OPUHLANAX CUCTEMHO-AEATENBHOCTHOTO nmoaxoAa. s pusnku peanusanust 3THX
NPUHLANIOB 0A3UPYETCs HA HCIOJIB30BAHUHA CAMOCTOSITENILHOTO SKCIEPUMEHTA KaK
MOCTOSIHHO JIEHCTBYIOIIErO (pakTopa yueOHOro mpouecca. s yrinyOnéHHOTO
YPOBHS — 3TO CHUCTEMA CaMOCTOSTENBHOIO YYEHMUYECKOTO SKCIECPUMEHTA,



BKJTIOYAIOLIETO (PPOHTAJIbHBIE YUEHUYECKUE OTBITHl MPU M3YYCHUUM HOBOTO
Mmarepuaina, JadopaTopHbie padoThl U PabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanuzalumu (QU3MYECKOro TMpakTHUKymMa. B mepBom  ciydae
OPAKTUKYM NpoBoauTCs nuO0 B kKoHIe 10 m 11 knmacco, mubo mociie nepBoro u
BTOPOTO TMOJIyrOAMH B KaKIOM M3 3TUX KjiaccoB. Bropoi cmocod — 3T10
UHTErpaiusi padoT MPaKTUKyMa B CUCTEMY JIaDOpaTOpHBIX pabOT, KOTOPHIE
MPOBOJATCA B Mpolecce u3ydeHus pazaena (temsul). [Ipu 3ToM moa padotamu
MPAaKTUKyMa MOHUMAETCS CaMOCTOSTEIbHOE MCCIIEIOBAHUE, KOTOPOE MPOBOIUTCS
1O PYKOBOJICTBY CBEPHYTOTO, 0000MIEHHOTO BUIA O€3 MOLIAroBOi MHCTPYKIIMH.

B nporpamme mo (u3Mke cuUCTEMAa YYEHWYECKOTO OKCHEPUMEHTA,
71a0opaTOpHbIX padOT U MPaAKTHUKyMa MPEJCTaB/ieHA €IUHBIM NepeuHeM. Bribop
TEMATUKU Ui STUX BUJOB YUYECHUUYECKUX MPAKTUUECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa3oBaTEIbHOIO MPOLEcca UCXO0 I U3 0COOEHHOCTEH MOy pOUYHOTO
IUIAHAPOBAHMUsS W OCHallecHus KaOwmHera Qusuku. [Ipm 3ToM obecneumBaeTcs
OBJIaJICHUE OOYYAIOIIUMUCS YMEHUSIMU TPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIIEOBAHUS 3aBUCUMOCTEH (PU3MUYECKMX BEJIMYMH M MOCTAHOBKY
OTBITOB O MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

Bonblioe BHUMaHUE YIENSETCS PEUICHUI0 PACUYETHBIX M KAYECTBEHHBIX
3anay. [Ipu 3TOM s pacu€THBIX 3a/7a4 MPUOPUTETOM SIBJISIOTCS 3ala4d C SBHO
3aIaHHOM W HESIBHO 3aJaHHOW (PU3NYECKONH MOJIEIBIO, MO3BOJISIOIUE NTPUMEHSTh
U3yUEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOrO pa3jena Kypca, Tak U
UHTETPUPYS MPUMEHEHUE 3HAHUI U3 Pa3HBIX Pa3nenoB. [1Jis Ka4eCTBEHHBIX 3aja4
OPUOPUTETOM SIBJISIFOTCS 3a7aHusi HAa OOBACHEHUE/MPEACKA3aHUE TMPOTEKAHUS
(U3NYECKUX SIBJICHUNA M MPOLIECCOB B OKPY>KAMOIIEH KU3HU, TPeOyIOKE BbIOOpa
$u3nUecKoit MoEu Ui CUTyallMK MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuabHO-
TEXHUYECKOMY OOECHEUYCHHUIO YyUeOHOTO mporecca Kype (pU3UKHA yriyOJEHHOTO
YPOBHSI HA YPOBHE CPEIHETO 00IIEro 00pa3oBaHUs JOIKEH U3YUYaThCs B YCIOBUSIX
npeaMeTHOro kabuHeta. B kaOuHere (PU3MKH JOIDKHO OBITH HEOOXOAMMOE
nJadbopaTtopHoe OOOPYAOBAHUE JUISl BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(pU3MKE YUYEHUYECKHUX OMNBITOB, JIAOOPATOPHBIX paboT W paboT MpakTHKyMa, a
TAKXKe JIEMOHCTPAILIMOHHOE 000PYJ0BaHUE.

JleMoHCTpanmoHHoe  o0opyJoBaHuEe (POPMUPYETCST B  COOTBETCTBUM C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTaTOYHOCTM M OOECMEUMBAET MOCTAHOBKY
NEPEYUCTICHHBIX B MporpamMme Mo (U3MKE KIIOUEBBIX JAEMOHCTpalUi JJis
UCCJICAOBAHMSI  M3y4aeMbIX  SBJICHWA U  MPOLECCOB, OJMIUPUUECKUX U
(GyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHUH.

JlaGoparopHoe 00OpPYyAOBAaHME [UIsl YYEHWYECKMX MPAKTHUECKHX paboT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB U OOECHEUMBACTCS B PACUETe



OJTHOTO KOMIUIEKTA Ha JBYX OOydarlmmxcs. TemMaTHUeCKhe KOMIUIEKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJOKHBI OBITH TMOCTPOCHBI HA KOMILJIEKCHOM
WCIOJb30BAHNU AHAJIOTOBBIX W LHHU(PPOBBIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
WU3MEPUTENTBHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LIECTISIMA U3YYEHUS (PU3HKHN B 00IIEM 00pa30BAHUM SIBJISIFOTCS:

(opMuUpOBaHME HHTEpPECA W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE HMX HWHTEIUIEKTYAIbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

Pa3BUTHE MPEICTABICHHUIA O HAYYHOM METOJC MO3HAHWUSA M (POPMUPOBAHUE
UCCJIEIOBATENBCKOTO OTHOIIECHUS K OKPYKAIOLIUM SIBJICHUSIM,

(OpMUPOBAHNE HAYUYHOTO MHUPOBO33PCHHUS KAK PE3Yy/bTaTa M3yUYEHUsT OCHOB
CTPOEHMS MAaTEPUU U (DYHIAMEHTAIBHBIX 3AKOHOB (PU3HKH;

(OpPMHUPOBAHUE YMEHUN OOBSICHATD SBJICHUS ¢ UCIOIb30BAHUEM (PU3UUECKUX
3HAHWNA U HAYYHBIX IOKA3ATENbCTB,

(opMUPOBaHWE MPEACTABICHUHA O PO (PU3MKK [ PA3BUTUS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE  TNPEIACTABICHWHA O  BO3MOXHBIX  cepax  Oymymei
NpO(PECCUOHANIBHON  JEATENBHOCTHA, CBSI3aHHBIX C (DU3UKOM, TMOJArOTOBKA K
JaJIbHERIEMY OOYUEHHUIO B 3TOM HAITPABJICHUU.

JloCcT>KEHHE ATHX LENe 00€CeYnBaceTCs PEMICHUEM CIECAYIOMMAX 3a1a4 B
MPOLECCe 3YUYEHUs Kypca (PU3MKH HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:

npUOOPETEHNE CUCTEMBI 3HAHWH 00 O0mMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOPHMSX,  BKIKOYAas  MEXAaHUKY,  MOJEKYJISAPHYHD  (PU3HKY,
ANIEKTPOANHAMUKY, KBAHTOBYIO (PM3UKY M SJIEMEHTHI aCTPOPHU3UKH,

(opMUPOBAHNE YMEHUI TPUMEHSITh TEOPETHUECKUAE 3HAHUS TSl OOBICHEHUS
(u3nYEeCKUX SBICHUI B NPHUPOJAE W JUIS NMPUHITHS NPAKTHYECKAX PCIICHHHA B
MOBCEIHEBHOM KU3HU,

OCBOEHME CIOCOOOB PEIICHUS Pa3IMYHbIX 33Ja4 C SBHO 3aJaHHOMN
(U3NYECKO MOJENBIO, 331a4, MOAPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/IaHUE
(u3nyecKoil MOJAENM, AaACKBATHON YCIOBMAM 33Ja4d, B TOM YHUCIE 33]a4
WH>KCHEPHOTO XapaKTepa,

NOHUMAaHWE (U3NYECKUX OCHOB W MPUHLUINOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, MX BIUSHUS HA OKPY KAOLIYIO CPEAY;

OBJIAZICHUE METOAAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS W MPOBEICHUS
(U3NYECKUX  OSKCIICPUMEHTOB, aHAIM3a M HMHTEpOpeTauud  MHQPOPMALUH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

CO3/IaHWE YCJIOBHWA JJIi Pa3BUTHS YMEHHWH MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKON IEATEIBHOCTH,



pa3BUTHE UHTEpPECaA K chepam mpodecCHOHATbHOMN ACSITENbHOCTH, CBSI3aHHOM
¢ (PUBHKOI.

B coorBerctBun ¢ TpedoBanusimu OI'OC COO yrinyOn€HHBI YPOBEHB
u3ydyeHus yuyeOHoro mnpeamera «®Ddu3nkay HaA YPOBHE CPEAHEr0 OOILIETO
oOpa3oBaHHsl BBIOMpPACTCS OOYYAIOIIUMUCS, TJIAHUPYIOUIMMH POJOJDKEHHUE
00pa3oBaHusl MO CMEUHAATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIISL.

Ha uzyuenue puszmkum (yrnyOnéHHBIA YPOBEHb) HA YPOBHE CPEAHETO OOIIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B HEACIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEACITIO).

[IpennaraeMblii B mporpamMme Mo (u3uMke TNepeveHb JabOpPaTOPHBIX U
OPAaKTUYECKUX padoT SBISIETCS PEKOMEHJOBAHHBIM, YUMTENb JIENaeT BBHIOOP
OPOBEACHUS JIAOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIMUXCS.



COAEPKAHUE OBYYEHUA
10 KUIIACC

Paznen 1. Hay4unblii MeToa nNO3HAHUS NPUPOABL.

duzmnka — QpyHIaMEHTaIbHAS HayKa 0 pupoje. HayuHelid MeTO1 MO3HAHUS U
METOJIbI UCCETOBAHUS (PU3NUYECKUX SBJICHUM.

OKCIIEPUMEHT W TEOPHsl B MPOUECCE MO3HaHUs mpupoasl. Habnronenuwe u
SKCIEPUMEHT B (PU3UKE.

CnocoObl  M3MepeHust (PU3MUECKUX BEIMYMH (QHAJIOTOBBIE W LU(POBBIE
U3MEPUTENTbHBIE MPUOOPHI, KOMITBIOTEPHBIE JaTYNKOBBIE CHCTEMBI ).

[TorpemHoCTH  M3MEpPEHW  (QU3MYECKUX  BENWYMH  (a0COMIOTHAs W
OTHOCUTEIbHAS).

MoaenupoBanue (PU3AUECKUX SBICHUI M MPOLECCOB (MAaTepUalibHas TOYKa,
aOCOTIOTHO TBEPAOE TENO, WACAIbHAS SKUAKOCTh, WACAIBHBIA Ta3, TOYCYHBIN
3apsan). 'unoreza. Gu3nyueckuii 3aK0H, TPAHULIBI €r0 MPpUMEHUMOCTH. Dr3nueckas
TEOPUSL.

Pone u mMecro (u3nku B (OPMHUPOBAHWM COBPEMEHHON HAyYHOW KapTUHBI
MUPA, B TPAKTUYECKOHN ACSITEIbHOCTH JIFOACH.

Yuenuueckuii 3xcnepumenm, nabopamopnsvie padombsl, NPAKmMUKyMm.

H3mepeHue cuiibl TOKa W HANpsDKEHUST B LENW TOCTOSHHOIO TOKA MpH
NOMOIIH AHAJIOTOBBIX U HU(PPOBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ nu@posoi nadoparopueii no ¢usuke. [Ipumepsl U3MepeHus
(pM3NYECKUX BETUYHH TP MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUKCHMSI.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a4a4 MEXAHUKH.

Panuyc-BeKTOp MarepualibHOM TOYKHM, €ro MPOCKIMH HAa OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemelieHne, CKOPOCTh (CpelHsss CKOPOCTb, MIHOBEHHAs CKOPOCTb) H
YCKOPEHUE MAaTEPUATBHOW TOYKHM, MX MPOCKIMM HA OCH CHCTEMBI KOOPAMHAT.
Cno>keHHe MEPEMENICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPSAMOJIMHERHOE IBMKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHS ¥ IyTH MAaTEPUATILHOM TOYKHA OT BPEMEHU U MX
rpadukm.

CBoOosHOE MajeHue. YCKOpEeHUE CBOOOAHOrO majacHus. J[BUKEHWE TENa,
OpOLIEHHOTO0 TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTb KOOpPAMHAT, CKOPOCTH H
YCKOPEHUSI MAaTEpUAIbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonmuueiiHoe  IBWKEHWE.  [[BJKEHHME  MATEPUAIBHOW  TOYKHA  TI0
OKPY>KHOCTH. YTJIOBass M JUHEHHas ckopocThk. [lepmon m wactora oOpatueHus.
LleHTpOCTPEMHUTENBHOE (HOPMAIBHOE), KacaTeIbHOE (TAHTCHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MAaTEPUATTBHON TOUYKH.

TeXHUYECKUE YCTPOMCTBA W TEXHOJIOTMYECKUE TMPOLECCHL CHUIOMETP,
JBWOKEHUE CHAPSAOB, LEIHBIC, [MECTEPEHYATHIE W PEMEHHBIC TEPEAAYH,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mogenb CuCTEMBI OTCUYETA, MILTIOCTPALMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUOKEHUSI.

CrocoObl UCCIeTOBAHNS TBHKEHUIA.

HnnrocTpanus npeaenbHoro nepexoaa i U3MEPEHUE MTHOBEHHOM CKOPOCTH.

[TpeoGpa3oBanre IBMXKECHUN C MCTOIB30BAHUEM MEXAHU3MOB.

[TameHue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaGnronenne aukeHust Tena, OPOLIEHHOrO MO YIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpasnenue ckopocTy pu ABMYKEHUM 110 OKPYKHOCTH.

[TpeoOpazoBanue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPHUM, CKOPOCTEH NBUKEHUS OAHOTO W TOTO KE
T€Ja B pa3HbIX CUCTEMAX OTCYCTA.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

H3mepenne yCKOpPEeHUs NMPU NPSIMOJMHERHOM PAaBHOYCKOPEHHOM JABHKEHUHU
10 HAKJIOHHOM IJTIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BPEMEHU IPU  PABHOYCKOPEHHOM
JBUKEHUU.

U3mepenne  yckopeHHs ~ CBOOOAHOrO  maacHuss  (PEKOMEHIOBAHO
UCIOJIb30BAaHUE U (PPOBOIA TabOpaTOpun ).

WM3yuenne OBMKCHHS Tenna, OpOLIEHHOrO TOPHU3OHTANBHO. [IpoBepka
TUIOTE3Bl O TPAMOA TPONMOPLUMOHAIBHON 3aBUCMMOCTH MEXKIY JATbHOCTBEO
MOJIETA M HAYAJIbHON CKOPOCTBIO TEA.

Hzyyenne IBUXKEHUSA Tena MO OKPY)KHOCTH € IOCTOSHHOM MO MOAYIIO
CKOPOCTBIO.

HccenenoBanne 3aBUCHMOCTH NEpHOJa OOpAlllCeHUsT KOHMYECKOTO MAasSTHUKA
OT €ro MapameTpoB.

Tema 2. lunamuka.



IlepBriii 3akoH Herotona. HMHeprmaneHbie cuctemsl orcy€ra. lIpuHOMN
oTHOcHTeNbHOCTH ["anmnes. HemHepuumanbHbIE CUCTEMBI OTCYETA (OMPEICIICHUE,
IPAMEPBHI).

Macca tena. Cuna. [IpyHoun cyneprno3uimm Cul.

Bropoii 3akoH HerOTOHA [U1s MaT€pUaIbHON TOYKH.

Tperuit 3ak0H HbrOTOHA [UT MaTEPHUATIBHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJICHTHOCTH T'PABUTALMOHHOW H
WHEPTHOUN MACCHI.

Cuna TsbkecTU. 3aBUCUMOCTBh YCKOPEHHsI CBOOOJHOIO MAAEHUS OT BBICOTHI
HAJ TOBEPXHOCTBIO IUIAHETBI W OT reorpa@uyeckoi ImMpoThl. J[BH)KEHME
HEOECHBIX TEN U UX CYTHUKOB. 3akoHbl Kemyepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3axkoH ['yka. Bec rtema. Bec Ttenma, ABWXKyIerocs c
YCKOPEHUEM.

Cuna tpenust. Cyxoe Tpenue. CHIIa TPEHHS CKOJIBKCHWS W CUjla TPEHUS
nokost. Kospduument tpenus. Cuna CONPOTHBIICHWS NPH JIBWXKEHUM TEla B
YKUIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO ABUKCHUSI.

Hasnenue. ['mapocrarnyeckoe nasienue. Cuia Apxumena.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI. TMOIIMITHUAKH,
JIBMOKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenne n1BuKeHMs TENT B MHEPLHAAIBHBIX U HEMHEPLHAATIBHBIX CUCTEMAX
OTCHUETA.

[IpyHIMT OTHOCHTENIBHOCTH.

Kayenne nByX LWIMHAPOB WM IIAPOB Pa3HOHM MAacCel € OJMHAKOBBIM
YCKOPEHUEM OTHOCUTENIBHO HEMHEPLMAIBHOM CUCTEMBI OTCUETA.

CpaBHEHHME  PABHOACHCTBYIOIIECH  TPUIOKEHHBIX K  TENy CHI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €TI0 YCKOPEHUE B MHEPLUUATIBHOM CUCTEME OTCUETA.

PaBeHCTBO CUII, BOBHUKAKOIIMX B PE3YJIBTATE B3aUMOACHCTBUS TEJL.

H3mepenne macc 1o B3auMOAECHCTBHIO.

HesecoMOCTb.

Bec Tena npu yCKOPEHHOM NOABEME U TTAJACHWH.

LleHTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOJIBKEHUSI.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKYM.

H3mepenue paBHOACHCTBYIOIIEH CUII TPU ABM)KEHUM OpyCKa MO HAKJIOHHOW
IIJIOCKOCTH.

[TpoBepka THIMOTE3Bl O HE3aBHUCHMOCTH BPEMEHW [BHKEHUS Opycka 1o
HAKJIOHHOM IIJTIOCKOCTH Ha 3aJaHHOE PACCTOSTHUE OT €r0 MAcCCHl.



HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BOZHUKAKOIIMX B MPYXKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

H3yueHne NBUKEHHS CUCTEMBI TEII, CBI3aHHBIX HUTBIO, MEPEKUHYTON Yepes3
JETKHiA OJIOK.

HUzmepenne kodpuimenta TPEHHUs MO BEJIMYUHE YIJIIOBOrO Ko3(puiueHTa
3aBucuMocTH Fp(N).

HccnenoBanue nBr>xkeHUst Opycka MO HAKJIOHHOHM IIIOCKOCTH C MEPEMEHHBIM
KO3 ((PUIUEHTOM TPEHUSL.

H3yueHune NBMOKEHUS I'Py3a HA BAITy C TPEHUEM.

Tema 3. Cmamuxa meépooz2o mena.

AOcomoTtHO TBEpHOE Tenmo. [locTymarenbHOE M BpallaTENbHOE JIBUKCHHE
TBEPAOro Tena. MOMEHT CHJIBI OTHOCUTENIBHO OCH BpalieHus. [lnedo cuibl
CnoskeHHe CHll, TPUIIOKEHHBIX K TBEPAOMY Tely. LIEHTp TsbkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TENA.

VYcToitunBoe, HEYCTOWUMBOE, O€3PA3IMUYHOE PABHOBECHE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHILUTEHH,
CTPOUTENBHBIA KPaH, PEIIETYATHIE KOHCTPYKLIUAN.

Hemoncmpauuu.

VY CIIoBUSL pABHOBECHSI.

Bunsl pasHOBecHs.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

HccnenoBanne ycnoBUH PaBHOBECUS TBEPAOTO TeENa, HMMEIOIIETO OCh
BpALICHUS.

KoHcTpynpoBaHHe KPOHIITEHHOB M PACUYET CUIT YIIPYTOCTH.

H3yueHune yCTOWYMBOCTH TBEPAOIO TENA, AMEIOLIETO TIOLIAAb ONOPHI.

Tema 4. 3akoHbl COXpaHeHusn é MEXaHuKe.

NMnynbec MaTepraibHONM TOUYKM, CUCTEMbI MAaTEPUAIIBHBIX TOUYEK. LIeHTp Mace
CUCTEMBI MATEPUAIBHBIX TOUEK. Teopema O JBMXKEHUHM LEHTPA MACC.

WMy nbC CUITBI 1 U3MEHEHHE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MOMEHT uMITyJIbCa MarepHaIbHOW TOYKH. lIpeacraBiieHHEe O COXpaHEHHUH
MOMEHTA UMITYJIbCA B LEHTPATBHBIX TOJISAX.

PabGora cunmel Ha MajoM M Ha KOHEYHOM MepeMelleHuu. [ paduyeckoe
PEICTaBICHUE PAOOTHI CHUIIBI.

MOILHOCTH CHJIBL.

Kunernueckas 3Heprusi MarepHaibHOM TOUkW. Teopema 00 HM3MEHEHHH
KUHETHYECKON SHEPTUU MATEPHATIBHON TOYKH.



[ToreHuManbHBlE W HEMOTEHUMANbHBIE CHJbL. [loTEeHUIManbHAs JSHEPrus.
[ToTreHuManbpHast 3HEPTUs YOpyro AepOPMUPOBAHHON MpyxuHBL. [loTeHnmManibHas
SHEPrUsl TeNna B OJHOPOJHOM TPAaBUTALMOHHOM mnose. [loTeHumanbHas >HEprus
TEJIa B TPABUTALMOHHOM ITOJIE OJTHOPOJHOTrO 1Iapa (BHYTpW W BHE wIapa). Bropas
KOCMHUYECKAS CKOPOCTh. TPeThs KOCMHYECKAs CKOPOCTb.

Cesi3p pabOTBl HEMOTEHUMAIBHBIX CHJI C W3MECHEHUEM MEXAHUYECKON
SHEPIUX CUCTEMBI TEII. 3aKOH COXPAHEHUS] MEXAHUYECKOM SHEPTHM.

Yupyrue u Heynpyrue CTOJNKHOBEHUSI.

YpaBHeHue bepHyuiM Ui MACAIBHON JKUAKOCTH KaK CICACTBUE 3aKOHA
COXPaHEHUSI MEXQHUYECKOM SHEPIUH.

TeXHUYECKUE YCTPOHUCTBA M TEXHOJIOTHYECKUE MPOLIECCHI. JIBM)KCHUE PAKET,
BOJOMET, KONEP, MPY>KUHHBIA TUCTOJET, TUPOCKOM, (PUIYPHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIOKEHHE.

H3mepeHne MOIIHOCTH CHJTBL.

H3MeHeHre SHEPruK Tea MPU COBEPLICHAN PAOOTHI.

B3aumHble MpeBpalieHUss KUHETUYECKOM W IMOTEHUHUAIBHOW DJHEPruil mpu
JNEHCTBUM HA TEJIO CUIIBI TSHKECTH U CUIIBI YIIPYTOCTH.

CoxpaHEHUE SHEPTUU MTPU CBOOOTHOM IMAICHUH.

Yuenuueckuii yxcnepumenm, nadbopamopnsvie pabonvl, RPAKMUKYM.

H3mepenne ummymbca Tena no TOpMO3HOMY MYTH.

H3mepeHue cuibl TIMM, CKOPOCTH MOJEIW 3JEKTPOMOOWIST M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccenenoBanue COXpaHEHUST UMITYJIbCA MTPU YIIPYTOM B3aUMOJICHCTBUM.

H3mepeHne KHHETUYECKON SHEPIUU Tella 10 TOPMO3HOMY Iy TH.

CpaBHEHME U3MEHEHUS TOTCHUMAIBHON SHEPTUN NPYKUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenne paboThl CWIJIBI TPEHUS NPH JIBWKEHUM Tela MO HAKIOHHOHN
IJIOCKOCTH.

Paznen 3. Moseky/sipHasi pu3nuKa 1 TEPMOJAMHAMHUKA.

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopul.

OCHOBHBIE TOJIOKECHHAS MOJIEKYJISIpHO-KuHETHUecKolH Teopun (MKT), wux
onbiTHOE  oOocHOBaHue. Jluddy3us. bBpoyHOBCkoe IBWXKEHHE. XapakTep
JBWOKEHUS W B3aMMOJCHCTBHS YaCTHLl BeHIECTBA. MOJENM CTPOCHMS Ta30B,
JKUJKOCTEH W TBEPIABIX T€N W OOBSICHEHHWE CBOWCTB BELIECTBA HA OCHOBE 3THX



mozened. Macca u  pasmMepel Mojiekysn (aromoB). KonmuecTBo BelecTBa.
[TocrosiHHAs ABOTAIPO.

TennoBoe paBHOBecwe. Temmeparypa u crnocoObl €€ mu3mepenus. [llkana
temneparyp Llenbcus.

Mogenb MAcaIBbHOrO Ta3a B MOJEKYISPHO-KMHETUYECKOW TEOPHUH: YaCTULIBI
ra3a IBMXKYTCS XaOTHUYECKH U HE B3aUMOJCHCTBYIOT APYT C APYTOM.

['a3oBble 3akoHBI. YpaBHeHMe MeHaeneeBa—Kianelipona. AOGcomroTHas
temneparypa (mkana temneparyp Keneuna). 3akon lamerona. M3omporecchl B
UACAIbHOM Tra3¢ C TMOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduueckoe
NPEJICTABICHUAE N30ITPOLECCOB. H30TEPMA, N30X0Pa, n300apa.

CBsi3p  MEXIOy JABICHUEM W CPEIHEA  KUHETUYECKOW  SHEprueit
NOCTYNATENLHOTO TEMJIOBOTO ABMXKCHUS MOJIEKYJT HMICATBHOIO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETHUECKON TEOPHH UACATBHOTO rasa).

Cpsi3b a0COFOTHON TeMMEPATYPbl TEPMOIMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYMATEBHOIO TEMIOBOTO IBUKEHUS €€ YaCTHLL.

TeXHUYECKME YCTPOMCTBA W TEXHOJOIMYECKUE TPOLECCHL TEPMOMETP,
OapoMeTp, MOJYyYEHUE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBHKEHUS YaCTHL] BELECTBA.

Moaenb OpOyHOBCKOTO JBUKEHUSI.

Buneoponuk ¢ 3anuchro pealbHOro OPOYHOBCKOTO JIBHYKEHUSI.

Juddy3us >KHIKOCTEH.

Mogens onsita LITepHa.

[IpuTspKeHHE MOJIEKY L.

Mopenu KpUCTAUIMYECKUX PEIIETOK.

HaGnronenune u uccne10BaHne N30MpoLeCCOB.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonivl, NPAKMUKYM.

HccnepoBanne mpouecca  YCTAHOBIEHUS TEIJIOBOTO  PaBHOBECUS  IPH
TEMI000MEHE MEXKAY TOPSUYEH M XOJIOJHOU BOJIOH.

H3yueHne HM30TEPMUYECKOrO TMporecca (PEKOMEHIOBAHO HCIOJIb30BAHHE
uupoBoit 1aboparopun ).

H3yuyeHne n30X0pHOTro npoiecca.

Hzyuenne n3obapHOTo mporecca.

[TpoBepka ypaBHEHHS COCTOSHUSI.

Tema 2. Tepmoounamuxka. Tennoevie MaumuHtol.

Tepmomunamuueckas (TJ]) cucrema. 3agaHue BHEIIHUX YCAOBUH IS
TEPMOJIMHAMHMYECKON CUCTEMBI. BHEIIHNE U BHYTPEHHUE napaMmeTpol. [Tapamerpsl
TEPMOJMHAMHUYECKOW CHUCTEMBI KaK CPEIHME 3HAYEHUS BEJIMYMH, ONKCHIBAFOIIMAX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



Hyneoe Hauwano tepmoamHamMukd. CaMONpPOW3BOJNBHAS — pEJIaKCcalMs
TEPMOAMHAMHYECKON CUCTEMBI K TEIMJIOBOMY PABHOBECHIO.

Moxens WACaIBPHOTO ra3a B TEPMOJMHAMMKE — CHUCTEMA YPABHCHMIA:
ypaBHeHUe MeHpaeneeBa—KiianeiipoHa U BBIPAKEHUE JUIsI BHYTPEHHEH SHEPIUM.
VYCli0BUs MPUMEHUMOCTH 3TOM MOJEIH: HU3KAsl KOHLCHTPALUS YaCTHL], BBICOKHE
TeEMIEPATypbl. BelpakeHne AJii BHYTPEHHEN SHEPTUHA OJHOATOMHOTO HICAIBHOIO
rasa.

KBazucratueckne u HECTATUYECKUE MPOLIECCHI.

OneMmeHTapHas padoTa B TEpMOAMHAMUKE. Beiuncnenne padoTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0 — M3MEHEHUSI  BHYTPEHHEH — 3HEprum
TEPMOAMHAMHMYECKONH  cucTeMbl  0e3  coBepuicHust pabotel.  KoHBekuws,
TEIUIOMPOBOAHOCTD, H3JTyYCHHE.

KonnuectBo Ttemnorel. TemnoéMKkocTh Tena. YaenbHas W MOJSPHAS
TCIUIOEMKOCTH BEILIECTBA. YpaBHeHUE Mailepa. VYaenbHas TEIUIOTA CrOpPaHUs
TorymBa. Pacuér KonudecTBa TemaoTel mnpu Temonepenave. [lonstue 00
anuabaTHOM MPoLECce.

IlepBelii  3aKOH TepMOAWHAMWUKUA. BHyTpeHHss dHeprusa. KonndecTBo
TEMIOTBl W paboTa KAk MEPbl  W3MEHEHWST  BHYTPEHHEH  DHEPruu
TEPMOAMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TEpMOOMHAMHMKM JUIsl PABHOBECHBIX MMPOLECCOB. 4YEPE3
3aJaHHOEC PABHOBECHOE COCTOSHUE TEPMOAMHAMHUYECKON CUCTEMBI TPOXOANAT
€AVMHCTBEHHAs aauadara. AOCONIFOTHAs TeMIEparypa.

Bropoii 3akoH TEpMOJAMHAMUKH sl  HEPABHOBECHBIX  MPOLIECCOB:
HEBO3MOKHO MEPEAATH TEIUIOTY OT 00JIee XOJIOIHOTO Teaa K 0ojiee HarpeToMy 0€3
komneHcanuu (Knaysuyc). HeoOpatmMocTh NpUpoIHBIX MPOLIECCOB.

[TpuHuMnEL KeicTBHS TEIUIOBBIX MauH. KII1/I.

MaxkcumasnbsHoe 3HaueHue KIT/I. ki KapHo.

OKOJOrM4eCKHe acleKThl UCMOIb30BAHUS TEIUIOBBIX ABUrareici. Temnmosoe
3arpsiI3HEHUE OKPYIKAKOLIEH CPEIBL.

TexXHUYEeCKHE YCTPOWCTBA M TEXHOJIOTMYECKHE TMPOLECCHl: XOJOAWIbHUK,
KOHAWLIMOHEDP, IW3EIbHBIA W KApOKPATOPHBIA JBUTAaTenu, napoBas TypOWHa,
MOJIYYCHUE CBEPXHU3KUX TEMIEPATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJOB C
UCIOJB30BAHUEM TETUIOBOIO HACOCA, YTHIIA3ALMs OMOOPraHUYECKOTO TOTIJIMBA ISt
BbIPA0OTKH «TEIUIOBOW» U 3JIEKTPOIHEPrHM.

Hemoncmpauuu.

H3meHeHre Temnepatypel MpH aiMadaTHueCKOM PaCHIMPEHHH.

BosayiHoe OrauBo.

CpaBHEHHE YACTBHBIX TEMIOEMKOCTEH BELIECTB.



CrocoObl I3BMEHEHUS BHYTPEHHEH SHEPIHH.

Hccenenosanmne aquabarHoro mporecca.

KoMIbroTepHbie MOAETN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

H3mepenne yaenbHON TEMOEMKOCTH.

HccenenoBanue nponecca OCTBIBAHMS BELIECTBA.

HccenenoBanune aqmadarHoro mpouecca.

H3yueHne B3aMMOCBS3M DHEPTUHA MEXMOJIEKYJISPHOTO B3aWMOJCHCTBUS W
TEMIIEPATYPbI KUTIEHUS KU IKOCTEH.

Tema 3. Acpecammnbie cocmosanua éewecmea. Pasoevie nePexoosl.

[TapooOpazoBanue u koHjacHcalus. McnapeHue wu kunenue. Y aenbHas
TEMI0Ta Napo0OPaA30BAHUSL.

HacblmieHHple ¥ HEHAChILICHHBIE mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH M JABJICHHS HACBILIEHHOTO Napa OT TEMIEPATYPBI, UX HE3ABUCUMOCTh
0T 00béMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATYPbI KUIEHUS OT JABJICHHS
B YKUJKOCTH.

BrnaxHocTs Bo3ayxa. AOCOIOTHAS U OTHOCUTEIbHAS BIAYKHOCTb.

Teépnoe Teno. Kpucrammueckue u amop(Hbie Tena. AHA30TPONUSL CBOWCTB
KpuctauioB. [InaBneHWe W KpUCTAUIM3ALMS. Y AEIbHAs TEIJIOTA IUIABIICHUS.
CyOnumarusi.

Hedopmanuu TBEpIOrO TENa. Pactskenue u cxarue. Capur. Moayibe FOHra.
[Tpenen ynpyrux aedopmariyid.

TemnoBoe pacIIMPEeHUE KUAKOCTEH M TBEPABIX Tell, 00bEMHOE W JTUHEHHOE
pacimpeHre. AHTAPMOHK3M TEIJIOBBIX KOJEOAHWI YaCTHIL BEIECTBA KAK MPUYHAHA
TEIUIOBOTO PACIIMPEHUS TeJl (Ha KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue sHEprum B (Pa30BbIX MEPEX0AX.

YpaBHeHUE TEMIOBOIO OanaHca.

[ToBepxHocTHOE HaTskeHUe. Koa(h(PUUIMEHT NOBEPXHOCTHOTO HATSKEHUS.
Kanmwnspaele siBiieHus. J[aBlIeHre MOA MCKPUBIEHHON MOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlarutaca.

TeXHUYECKME YCTPOMCTBA W TEXHOJOTMYECKHE TPOLECCHL  YKHIKHUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHAIIBI.

Hemoncmpauuu.

TenmoBoe paciupeHue.

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue. Kunenue npu moHWKEHHOM JABJICHUN.

H3mepenne Cuitbl MOBEPXHOCTHOTO HATSKEHMSI.

OnBITHI ¢ MBUTBHBIMY TUIEHKAMU.

CmaunBaHue.



Kanwspaeie siBICHHS.

Mopen HEeHBFOTOHOBCKOM SKHAIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccenenoBanue HarpeBaHus M MJIABJIEHUS KPUCTATUIMYECKOTO BEIIECTBA.

Bunel nepopmanmid.

HaOmtonenue mansix aeopmanuii.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonvl, NPAKMUKYM.

H3ydeHne 3aKkOHOMEPHOCTEN UCTTAPEHU S JKUIKOCTEN.

H3mepenne yaenbHOM TEMIOTHI TUIABJICHUS JIbAA.

H3yueHune CBOMCTB HACBIICHHBIX MAPOB.

H3mepenue abCOMOTHOM BIQKHOCTH BO3AyXa M OLIEHKA MAacChl MapoB B
MTOMELICHHH.

H3mepenue ko3P PuirieHTa NOBEPXHOCTHOTO HATSHKEHUSI.

Hsmepenne moayns FOHra.

HccnenoBanne 3aBUCHMMOCTH  AedopManuu  Pe3nHOBOro  odpasua  oOT
NPWIOKEHHOU K HEMY CHIJIBI.

Paznen 4. JiekTpoanHamMuKa.

Tema 1. Inexkmpuueckoe noJe.

ONEeKTpu3anms Tl U €€ MPOsBICHUS. OJIEKTPUYECKUM 3apsa. JlBa Buaa
BNEKTPUYECKUX 3apsaoB. [IpOBOJHUMKM, JUABNEKTPUKM W TOJYNPOBOJHUKH.
ONEMEHTAPHBIA JJIEKTPUUECKUI  3apsiA. 3aKOH COXPAHEHUs JJIEKTPUYECKOTrO
3apsaaa.

Bzaumoneiicteue 3apsnoB. Toueunsie 3apsiabl. 3akoH KyroHa.

DneKkTpudecKoe nojue. Ero nefcTBue Ha SNMEKTPUUYECKHUE 3apsiibl.

HanpsokéaHocTe  snextpuueckoro  mosis.  [IpoOweiid  3apsn.  Jlvuaum
HaNPSHKEHHOCTH BIEKTPUYECKOrO noJist. OQHOPOAHOE AEKTPAYECKOE TTOJIE.

[ToTeHIMANBHOCTD 3NEKTPOCTATHYECKOrO MOJIA. Pa3HOCTh MOTEHUMAIOB M
HanpsokeHue. [loTeHumanpHas SHEpPrus 3apsana B AJIEKTPOCTATUYECKOM  ITOJIE.
[ToreHuman 3IEKTPOCTATHYECKOTO Mos. CBsA3b HANPSLKEHHOCTH MOJI U Pa3HOCTH
NOTCHUUAIOB Ui 3JCKTPOCTATHYECKOTO TONsA (KaKk OAHOPOAHOrO, TaK |
HEOJHOPOJIHOTO).

[IpuHIMD CYNEPHO3ULINN SIEKTPAYECKUX TTOJIEH.

[Tone TtouewyHoro 3apsaa. Ilone paBHOMEpHO 3apsbkeHHOH cdepwl. [lone
PAaBHOMEPHO 3apsLKEHHOTO Mo 00bEéMy mapa. [lome paBHOMEpPHO 3apsHKEHHOMN
OECKOHEUYHOH IUIOCKOCTH. KapTWHbl JHHHMIA HAOpsOKEHHOCTM 3THUX TMOJICH H
SKBUIIOTCHLMAIBHBIX MTOBEPXHOCTEM.

[TpOBOHMKM B 3JIEKTPOCTATUYECKOM TIOJIE. Y CIIOBUE PABHOBECHUS 3aPsIIOB.

JIUDJIEKTPUKM B DJIEKTPOCTATUYECKOM  TIOJIE. JIMsrieKTprdecKas
MIPOHULIAEMOCTD BEILECTBA.



KoHpencarop. DneKTpOEMKOCTh KOHJIEHCATOPA. DJIEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOpA.

[TapamiensHOE COETMHEHUE KOHIEHCATOPOB. [1oCie10BaTenbHOE COCIMHEHNE
KOHJICHCATOPOB.

DHEprus 3apsyKEHHOTO KOHAECHCATOPA.

JIBMOKEHUE 3apSHKEHHOM YaCTULBI B OJTHOPOJHOM BJIEKTPUUYECKOM TIOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKME MPOLECCHI. SJIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATUUECKAS 3alllUTa, 3a3€MJICHHE JJIEKTPONPUOOPOB,
KOHJIEHCATOphkI, renepatop Bau ne ['paada.

Hemoncmpauuu.

YeTpoicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

DNEKTPUUECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUECKOE MOJIE ABYX 3aPSKEHHBIX MJIACTHH.

Mogpenb anekTpoctarnueckoro reaeparopa (Ban ae ['paada).

[IpOBOIHUKH B BIIEKTPUYECKOM TTOJIE.

ONEKTPOCTATHYECKAS 3alUTA.

YCTPONUCTBO U IEHCTBAE KOHICHCATOPA TOCTOSIHHON U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTb  BJIEKTPOEMKOCTH  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
IUTACTUH, PACCTOSIHUS MEXKAY HUMHU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus JIEKTPUUYECKOTO OIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsKa v pa3pska KOHIACHCATOPa Yepe3 PE3UCTOP.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonivl, NPAKMUKYM.

OneHka cHil B3aMMOJEHCTBUS 3apSHKEHHBIX TEIL.

HaGnronenne npeBpaiicHus 3HEPTUU 3apsS>KEHHOTO KOHACHCATOPA B SHEPTHIO
W3ITy4YEHHUS CBETOAMOAA.

H3ydenne npoTekaHus TOKa B LIENH, COAEPIKALIEH KOHIEHCATOP.

Pacnipenenenue Pa3HOCTH MOTEHIUAJIOB (HaAMpsOKEHMS ) pu
MOCJIEIOBATENBHOM COEMHEHUN KOHIECHCATOPOB.

HccenenoBanue paspsiia KOHIACHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoanHbli 31eKMpUYeCKUil mok.

Cwta Toka. [ToCTOsIHHBIN TOK.

YCnoBUs CYLIECTBOBAHUS TMOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. McTouHMKkm
toka. Hanpsoxkenne U n D11C &.

3axoH Oma i y4acTKa LEMnu.

DNEKTPHYECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTB CONPOTUBIICHUS
OJHOPOAHOIO MPOBOJHMKA OT €ro JJIMHbI M TUIOLIAAXA NOMEPEYHOTO CEYECHMS.
Y aensHOe CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarenpbHOE, MAPALIETBHOE, CMEIIAHHOE COCAMHEHUE NMPOBOAHUKOB.
Pacuér pa3zBeTBiEéHHbBIX ekTprudeckux 1eneil. [Ipapuna Kupxroda.



Pabota snexkrpuyeckoro Toka. 3akoH [[xoyns—JIeHa.

MOIIHOCTE AJMEKTPUYECKOT0 TOKA. TeruioBas MOIIHOCTb, BBIACIsAEMAas Ha
pe3ucTope.

OJC ¥ BHYTPEHHEE CONPOTHBIICHWE MCTOYHHMKA TOKA. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) JJICKTPUUECKOW 1ienud. MOMIHOCTh MCTOYHUKA TOKA.
KopoTkoe 3aMbIKaHHE.

KoHpeHcarop B Lenu nocTostHHOrO TOKA.

TeXHUYECKME YCTPOMCTBA M TEXHOJOTMYECKHE ITPOLIECCH. aAMIIEPMETP,
BOJITMET]P, PEOCTAT, CYETUUK JIIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

H3mepeHne CUITBI TOKA U HAMPSKCHUS.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHHs IS PE3UCTOPA,
JIAMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COTPOTUBRJICHUS [WIMHAPHUYCCKUX MPOBOJHUKOB OT JUIMHBI,
TUIOIIAM MOTIEPEYHOTO CEUYEHUS U MaTEpUaa.

HccenenoBanue 3aBUCMMOCTH CHJIbI TOKA OT COMPOTHUBIICHUSI TIPA MTOCTOSHHOM
HAIPSHKCHAN,

[Tpssmoe n3mepenne D/1C. KopoTkoe 3aMBbIKaHUE TAbBAHUYECKOTO AIIEMEHTA
1 OLICHKA BHYTPEHHETO CONMPOTUBIICHUS.

CrocoObl coeTMHEHUsT ICTOYHUKOB TOKa, JJ[C Oarapei.

HccenenoBanue pasHOCTH MOTEHLIMAIOB MEXAY NMOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonivl, NPAKMUKYM.

HccenenoBanne CMEMIAHHOTO COCAMHEHUS PE3UCTOPOB.

H3mepenne yaensHoro COnpoTUBIICHAS POBOJIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HAMNPSOKEHUS JUIS  JIAMIIBL
HAKAJIMBAHMS.

YBenuueHue npeesia 3MEPEHHs aMIepMeTpa (BOJIbTMETPA).

Hsmepenne 5/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3asucumoctu D/[C raibBaHUYECKOTO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKAHUH.

HccenenoBanue pasHOCTH MOTEHLIMAIOB MEXKAY NMOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIH.

HccenenoBanue 3aBUCUMOCTH MOJE3HONM MOIIHOCTH MCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ pasnuunsix cpeoax.

ONEKTpUYECKass MPOBOAMMOCTh  PA3JMYHBIX  BEIIECTB.  OJNEKTPOHHAA
MPOBOJMMOCTE TBEPABIX METAJUIOB. 3aBUCMMOCTBH CONPOTHBIICHHUS METAIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTb.



DNEKTPUYECKU TOK B BaKyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpOoBOIHHKH. CoOcTBeHHAass  u [pUMECHAss  MPOBOAUMOCTH
NOJyNMPOBOJHUKOB. CBoiicTBA p—n-niepexona. [1oaynmpoBogHUKOBEIE TPHOOPHI.

ONEKTPUUYECKUNA TOK B JJIEKTPOIUTAX. ONEKTPOJUTUYECKAS JUCCOLMALIMS.
OnekTponus. 3akonbl dapanes A 3AEKTPONIU3a.

OneKTpuuecKkruii TOK B ra3ax. CaMOCTOATEIIbHBIA M HECAMOCTOSTEIIBHBIN
paspsan. PaznuyHele TUIBI CAMOCTOSTENBHOIO pa3psana. Monnus. [lnazma.

TeXHUYECKUE YCTPOMCTBA M MPAKTHUYECKOE IPUMEHEHHE. Ta30pas3psIHbIC
JaMIbl, BJICKTPOHHO-JIy4YeBas TPyOKa, NOJYMPOBOJHUKOBBIE MNPUOOPHL IHOM,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TajlbBaHWKA, paUHUPOBAHUE MEMM,
BBIIUIABKA AJTFOMUHMS, SJIEKTPOHHAS MUKPOCKOTTHSI.

Hemoncmpauuu.

3aBUCUMOCTB COTPOTUBIICHUS METAIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOIIUTOB.

3akoHbI 3nekTposm3a dapanes.

HckpoBoi pa3psa v MpOBOAMMOCTB BO3AyXA.

CpaBHEHHE TPOBOAMMOCTH METAUIOB U MOJIYTPOBOIHUKOB.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii yxcnepumenm, nabopamopnsie padonmvl, NPAKMUKYM.

HaOntonenue snekrpoimsa.

H3mepenue 3apsaa OJHOBAICHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIICHHMS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XaPaKTEPUCTUKU JUOA.

DU3HYECKHI NPAKTHKYM.

CrocoObl n3MepeHust PU3NYECKUX BEJIMUYMH C UCMOJB30BAHUEM aHATOTOBBIX
¥ IU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENBHBIE MONPEITHOCTH U3MEPEHUH (DPU3HMUECKAX BEJIMYMH.
OneHka rpasui] NOrpeHOCTER.

[IpoBeneHrEe  KOCBEHHBIX  M3MEPEHUM, HKCCICAOBAHUN  3aBUCUMOCTEH
(U3NYECKUX BEJMYMH, TPOBEPKA MNPEIVIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMMCAHHBIX B  TEMATUYECKHX  paszlienax «YUCHUUYECKHA  OKCIEPUMEHT,
naboparopHbie pabOThL, TPAKTHKYM) ).

MexnpeaMeTHbie CBSA3H.

M3yuenne kypca ¢Qusukm yriyOonénHoro ypoBHs B 10 kmacce
OCYLIECTBISAETCS C YUETOM COAEPIKATENBHBIX MEKIIPEAMETHBIX CBA3EH ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemnple nROHAMUA, C6A3AHHbBIE C U3YUCHUEM MEMO006 HAYUHO20
NO3HAHUA: SIBICHWE, HAy4YHBIA (akT, runore3a, (pu3myeckas BETMUYHMHA, 3aKOH,



TEOpUsi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHUA, N3BMEPUTEITbHBIE MPUOOPHI, LIMPPOBAS TAOOPATOPHSI.

Mamemamuka: pPelIeHUE CUCTEMBbl ypaBHEHWHA. JluHeiHas (QyHKOus,
napadona, runepoosa, ux rpaguku U CBOWCTBA. TpUTrOHOMETpUUYECKUE (DYHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOMKACCTBO.
BekTopsl 1 uX MPOEKIMK HA OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB.

buonozua: mexannyeckoe IBUKEHUE B SKUBON mpupoje, muddys3us, ocMoc,
TEIIOOOMEH JKUBBIX OPraHM3MOB, TEMJIOBOC 3arps3HEHHE OKPYKAFOLICH CPEIbL,
yTHAu3anus OMOOPraHMYeCcKOro TOIUIMBA Ui  BBIPAOOTKM  «TEMJIOBOHY» W
ANIEKTPOIHEPIHH, TOBEPXHOCTHOE HATSHKEHUE M KAMMJUISIPHBIC SIBIICHUS B TPUPOJE,
ANIEKTPAYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumua: DUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE ATOMOB M MOJEKYJ,
MOJIb BEIIECTBA, MOJIIPHAs MAacca, MOJIYYCHHE HAHOMATECPUAJIOB, TEIJIOBBIE
CBOWMCTBA TBEPABIX TEN, KUAKOCTEH M ra3oB, KUIKHE KPUCTALIBL, JICKTPUUYCCKUE
CBOWCTBA METAJUIOB, ICKTPOJIATAYECKAS JUCCOLMALMS, TATbBAHUKA, JJICKTPOHHAsS
MUKPOCKOTHS.

T'eozpaghua: BnaxxHOCTb BO3yXa, BETPBL, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE ABUKCHUN C MCIONIB30BAHUEM MEXAHU3MOB,
yUéT CYXOro | SKUJKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKIMU
(KPOHIUTEHH, pelIéTyarble KOHCTPYKIMMN), UCIOIB30BAHUE 3aKOHOB COXPAHEHHS
MEXaHUKH B TEXHUKE (TMPOCKOM, BOJOMET W JPYTUE), NBUTrATelb BHYTPEHHETO
CropaHusi, napoBas TypOWHA, OBITOBOW XONOJWIBHUK, KOHAULMOHEDP, TEXHOIOTHH
NOJlyYEHUSI COBPEMECHHBIX MATEPUaAloOB, B TOM YHCIE HAHOMATEPUAIIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIUTA, 3a3€MJICHHE SJICKTPONPHOOPOB,
ra3opa3psIHbIE JIAMIIbI, MOJIYTTPOBOJHUKOBbIE MPUOOPHI, TajIbBAHHKA.

11 KVIACC

Pa3znen 4. JaekTpoanHamMuka.

Tema 4. Maznumnoe noJe.

B3auMoaeicTBuEe TMOCTOSHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe 1moie. BeKTOop MarHuTHOW WHAYKUMH. [IpuHOMO Cynepro3uiuu
MAarHUTHBIX TIOJICH. JINHMM MarHUTHON MHAYKLWH.

MarauTHOe MoJie MPOBOJHUKA C TOKOM (TIPSIMOIO MPOBOJHMKA, KATYLIKH W
KpyroBoro Butka). OneliT 2pcrena.

Cwta Amniepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBieHUe U MOAYJIb. [[BHIKEHHE 3aPsSHKEHHON YaCTHLBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHia.

MarnuTHOe 1ose B BemecTse. GeppOMArHeTUKY, napa- U AMAMArHeTUKH.



TexHUYEeCKHNE YCTpOﬁCTBa N TCXHOJIOTHYCCKUC IPOLCCCHL. IPHMCHCHHUC

MOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIBTUMETD,
AIEKTPOJBUTATENDL SIKOOU, YCKOPUTEHN 3JIEMEHTAPHBIX YACTHIL,
Hemoncmpauuu.

KaprvHa 5MHWMA  MHOAYKOMM ~ MArHUTHOTO — MOJS  TOJIOCOBOTO U
NOJIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

Kaptuna nuHuii MarHUTHOW WHAYKIMY TTOJIS JJIAHHOTO TIPSMOTO MPOBOIHUKA
M 3aMKHYTOI'0 KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmMopeicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JleiicTBre cuitel JIopeHIa Ha MOHBI SJIEKTPOIUTA.

HaGnronenne ABM>KEHUS MyUYKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHmn JNEHCTBUS BNEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii yxcnepumenm, nabopamopnsvie padonivl, NPAKMUKYM.

HccenenoBanne MarHuTHOTO TMOJIS IOCTOSIHHBIX MArHUTOB.

HccnenoBanue cBOHCTB (heppOMarHeTUKOB.

HccenenoBanue AeHCTBUS TOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

Hsmepenne cuitbl Amnepa.

H3yueHune 3aBUCUMOCTH CHJIbI AMIIEPA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHYKLIMMA HA OCHOBE M3MEPEHUS CUIIBI AMIIEPa.

Tema 5. InekmpomazHuUmMHAA UHOYKUUA.

SlBneHue BNEKTPOMArHUTHONW WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
uHayKimu. OJIC wHayknuu. 3aKOH JJIEKTPOMArHUTHOW WHAYKIuu Dapanes.
Buxpesoe snektpuueckoe nose. Toku Dyko.

OJC wHAYKUMHA B MPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
TOJIE.

IIpaBuio Jlenua.

HunyktuBHOCTh. Karymika WHIYKTUBHOCTM B IEMH IOCTOSSHHOTO TOKA.
Senenune camonHaykuuu. 3/1C caMOUHIYKIIHH.

DHEPrusi MArHATHOTO TOJIS KATYIIKKA C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJIOIMYECKUE MPOLECCHl WHAYKIIMOHHAS
NeYb, COJICHOU], 3aIUTa OT ANEKTPU3ALMHU TEJI NPUA ABKCHUHM B MATHUTHOM T10JIE
3emn.

Hemoncmpauuu.

HaGnronenue siBieHus 3IEKTPOMArHUTHOM HHTYKIUH.

HccnenoBanue 3aBucumoctd DJIC MHIOYKUMHA OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuino Jlenua.

[TageHne MarHuTa B aIFlOMUHUEBON (MEAHOM ) TPYOE.

SIBneHrEe cCaMOMHIY KUY,

Hccnenoanue 3aBucumoctu OJIC CaMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CHWJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

HccnenoBanue siBICHUS AIEKTPOMArHATHOM MHYKIIVH.

OnpeneneHne NHAYKIMN BUXPEBOTO MArHATHOTO TOJIS.

HccnenoBanue siBICHUAS CAMOMHYKIUH.

COopka MOZENM SJEKTPOMArHUTHOTO TEHEPATOPA.

Paznen S. KosieOaHusi 1 BOJIHBL

Tema 1. Mexanuueckue Konedanus.

KoneGarensHas cucrema. CBOOOAHBIE KOJICOAHMSI.

["apmonnueckue koneGanus. KnHemaTtnueckoe U JMHAMUYECKOE OIMUCAHUE.
OHEPreTUYEeCKOe ONMUCAHKUE (3aKOH COXPAHEHUSI MEXAHWYECKOH sHEpruu). BeiBog
JUHAMHAYECKOTO OMUCAHUSI TAPMOHMYECKHAX KOJICOAHW M3 MX SHEPreTHYECKOrO U
KAHEMATUYECKOTO OMMCAHMSI.

Ammmtyga u ¢asa koneOanuid. CBs3b aMIUTUTYIbl KOJIEOAHUI MCXOTHOM
BEJIMYMHBI C aMIUTATY AAMH KOJIEOaHWH €€ CKOPOCTH U YCKOPEHHSI.

[Tepuon u dyacrora koseOaHuii. [lepumon Mmanbix CBOOOJHBIX KoJicOaHW
MaTeEMaTHYECKOr0 MasTHHKA. llepruoa CcBOOOAHBIX KOJNEOAHWH MPY>KMHHOTO
MasiTHUKA.

[TonsTre o 3atyxarommx KoneOaHusx. BeiHykneHHbIE KocOanus. Pe3oHanc.
Pe3onaHcHass kpuBad. BnusHue 3aTyxaHuss Ha BHUJA PE30OHAHCHOW KPHBOW.
ABTOKOJICOaHMSI.

TeXHUUYECKHE YCTPOWCTBA W TEXHOJOTHYECKUE MPOLECCH: METPOHOM, YaCHI,
Ka4eJIi, My3bIKATbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoneOaTeNbHOIO ABMKCHUSL.

HaGnronenne HE3aBUCMMOCTH MEPUOAA MaJIbIX KOJeOaHuil rpy3a Ha HATH OT
AMIUTATY JIBL.

HccenenoBanue 3aTyxarommx KoieOaHWi U 3aBUCUMOCTH MEPUO1a CBOOOHBIX
KOJ1I€0aHUil OT COMMPOTUBIICHHSI.

HccnenoBanne koneOaHWii Tpy3a HA MACCHBHOH MPYKHUHE C  LETBIO
(opMUpPOBaHUs MPEACTABICHHIA 00 MACATBHON MOJENN NPY>KMHHOTO MasiTHUKA.

3aKOH COXPaHECHHsI SHEPTUM NP KOJICOAHUIX IPy3a Ha MPY>KUHE.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

HaOntonenue peonanca.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.



HU3mepenue mnepuoaa CBOOOMHBIX KOJNI€OaHWl HUTSHONO M MPY>KUHHOTO
MasiTHUKOB.

HzyueHune 3aKk0OHOB IBHXKCHHS TEJa B X0I€ KOJEOaHHd Ha yIIPyroM MoBece.

H3yueHne IBMKEHNS HUTSIHOTO MasiTHUKA.

[TpeoOpa3oBanre SHEPTUM B PY>KWHHOM MASTHHUKE.

HccenenoBanune yObIBaHUSI aMIUIATY ABI 3aTYXAKOUIIMX KOJICOAHWIA.

HccenenoBanue BBIHYKIEHHBIX KOJIEOaHMIA.

Tema 2. InekmpomazHumneoie Kojiedanus.

KoneGarenbublii  kKOHTYp. CBOOOJHBIE AJICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KoseOatenbHOM KOHType. ®Dopmyna TomcoHa. CBsi3p aMIUIMTYAbI
3apsaa KOHJIEHCATOpa ¢ aMIUIMTYAON CUITbI TOKA B KOJIEOaTEIbHOM KOHTYPE.

3aKOH COXPaHECHHMSI SHEPTUM B UACATTLHOM KOJIeOaTeIbHOM KOHTYPE.

3aryxaronume AJIEKTPOMATHATHBIC KOJIeOaHMsI. BrinyX/1CHHBIC
ANEKTPOMArHUTHBIEC KOJIeOaHusl.

[lepemenHblii TOK. MOIIHOCTE TEPEMEHHOTO TOKA. AMIUIMTYOHOE W
JNCHCTBYIOIIEE 3HAUYECHUE CUJIBI TOKA W HANPSHKCHHS TPHA  Pa3IMUHON  (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHM.

CuHycOMJaIbHBII NEPEMEHHBIM TOK. Pe3MCTOp, KOHIEHCATOpP W KaTyllkKa
WHAYKTABHOCTH B LIETIA CUHYCOMAAJIBHOTO MEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHUi.

Wneanbuplii  Tpanchopmarop. [lpown3BoacTBo, mepenaya W MOTpeOsCHHE
DJIEKTPUUECKOIN DHEPIUH.

OKOJOrMYeCKHEe PUCKA MPU TPOM3BOACTBE 3IeKTposHeprun. KynbeTypa
WCIOJIb30BaHUS SJIEKTPOSHEPTUU B IOBCETHEBHOM JKU3HH.

TeXHUYECKUE YCTPOHCTBA M TEXHOJOTMYECKHE MPOLECCHL SJIEKTPHYCCKUAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUH 3JIEKTPONEpeIay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTB YaCTOTBI CBOOOHBIX KOJICOAHWH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuorpaMMBbl 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

["'eHepaTop He3aTYXaAMIMX JIEKTPOMATHUTHBIX KOJICOAHUH.

Moaenb 31EKTPOMAarHUTHOTO TEHEpaTopa.

BBIHY>KIEHHBIE CUHYCOUAATIBHBIEC KOJICOAHUSI.

Pe3uctop, kaTynmka MHIYKTUBHOCTA M KOHJIEHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHaHc mnpH MOCHEAOBATEIBRHOM COCIMHEHWUM PE3UCTOPA, KATYIIKH
WHAYKTUBHOCTH W KOHJEHCATOPA.

YCTpOHCTBO M IPUHIIMT ACHCTBUS TpaHcpopmaTopa.



Moaens JIMHUM 3IIEKTPONEPEAAYH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomol, NPAKMUKYM.

Hzyuenue Tpanchopmaropa.

HccenenoBanne NMEPEMEHHOTO TOKA YEPE3 MOCIEAOBATENBHO COEAMHEHHBIC
KOHJICHCATOP, KaTYIIKY W PE3UCTOP.

HaGnronenne 35eKTpOMarHuTHOro Pe30HAHCA.

HccnenoBanue paboThl KICTOYHUKOB CBETA B LIETH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbIE GOJTHDI.

MexaHWYeCKue BOJIHBI, YCJIOBHsS MX pacrnpocTtpaHeHus. [lonmepeunsie u
OPOAOIBHBIE BOJIHBL. [leproa, CKOPOCTh PACHpOCTPAaHEHHS W JJIMHA BOJIHBL.
CBoOliCTBA MEXAHMYECKHX BOJH: OTPAXEHHWE, MPEIOMIIECHUE, MHTEp(PEpeHIHs W
I PAKLIMSL.

3Byk. CKOpOoCTh 3ByKa. [ poMKOCTB 3BYKa. Bbicota ToHa. TemMOp 3ByKa.

[IlymoBOE 3arpsA3HEHUE OKPYIKAFOLICH CPEIBL.

ONEKTPOMArHATHBIC BOJIHBL. Y CJIOBHS MU3IYUYEHHS HJICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTanMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBA  SNMEKTPOMArHUTHBIX  BOJH.  OTPAKEHUE,  MPEIIOMIICHUE,
NoJIpU3aLusl, HHTEpPEPEHUUS U TUPPaAKIASL.

[IIkana >nEKTPOMArHATHBIX BOJH. [[pUMEHEHUE 3JEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHUMOEl pagOCB3H U TENEBUACHUA. Paqnomokanus.

ONEKTPOMArHATHOE 3arPS3HEHUE OKPY>KAKOIICH CPEIbI.

TeXHUYECKUE YCTPOWCTBA M MPAKTUUYECKOE TMPUMEHEHHE. MY3BIKAJIBHBIC
WHCTPYMEHTHI, pajap, pPaauonpuéMHIK, TEIEBU30P, aHTEHHA, Tenedon, CBY-neus,
YJIBTPa3BYKOBAsl AMATHOCTUKA B TEXHUKE W METULIVHE.

Hemoncmpauuu.

OO0pazoBaHue W paCIPOCTPAHEHHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJIH.

Konebntonieecs T€10 KaK HCTOUHUK 3BYKA.

3aBUCUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHWIA.

HaGnronenne oTpaskeHus U PEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGnronenne natephepeHny n AuPpakiii MEXaHHUYECKAX BOJTH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yIbTPa3ByKa U €10 MPUMEHEHUE.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YacTOTON KOJieOaHmil.

HccnenoBanne  CBOMCTB  DIIGKTPOMArHWTHBIX — BOJIH.  OTPAKEHUE,
NPETOMIIEHUE, MOJISIpU3anust, AU pakuus, UHTEPPEPEHLIMSL.

O6Hapy:kxeHre HHPPAKPACHOTO U YIbTPAPUOJIETOBOIO U3y YCHHUIA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.



H3yueHune napameTpoB 3ByKOBOI BOJIHBI.

H3yueHune pacnpoCTpaHeHUs 3BYKOBBIX BOJIH B 3aAMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpamonuHeHOE pacnpoCTpaHEeHUE CBETa B OJHOPOJHON cpexne. JIyu cBera.
TOYEUYHBIN UCTOUYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHUs cBeta. [locTpoeHune m3o0paxeHHuil B
TIOCKOM 3epkasie. Cepuueckue 3epkaa.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AGCONIFOTHBIN NOKAa3aTelb
npesniomieHuss. OTHOCUTENBHBINA MOKA3aTeNb MPEIOMIICHHS. [I0CTOSHCTBO YaCcTOTHI
CBETA W COOTHOLICHWE JUIMH BOJIH NPU MEPEXOJE MOHOXPOMATHYECKOrO CBETA
4yepe3 rpaHully pasziena ABYX ONTHUYECKUX CPEN.

Xona nyueit B mpu3me. [ucnepens cBera. CloKHBIA cocTaB O€noro CBera.
LlBer.

[TonHoe BHYTpeHHEE OTpaKEHUE. [IpenenbHblii yron MmoaHOro BHYTPEHHETO
OTPAKEHUSI.

CoOuparonie W pacceuBarouie JuH3bl. ToHkas JsmH3a. DOKyCHOE
paccTOsSHUE M ONTHYECKAas CHJja TOHKOH JIMH3BL 3aBHCUMOCTBH (DOKYCHOTO
paccTOSTHUS TOHKOM c(epruuecKOi JIMH3bI OT €€ T€OMETPUM M OTHOCUTEIIBHOTO
MOKA3aTelIs MPETOMIICHUSI.

dopMyiia TOHKOW JTMH3BL. YBEJIMYECHUE, 1aBAEMOE JTUH30M.

Xoa ny4a, MPOLISAIIEro JIMH3Y IMOJ MPOM3BOJIBHBIM YITIOM K €€ TTIaBHOHN
ontuyeckoii ocH. lloctpoeHne u300paKEeHHWA TOYKM M OTpe3Ka NpsSIMOH B
COOMPAKOIIMX U PACCEHBAIOIIMX JIMH3AX U UX CUCTEMAX.

Ontuueckue npudopsl. Paspeniaromias cnocoOHOCTh. [na3 kak ontuyeckas
CUCTEMA.

[Tpenensl nPUMEHUMOCTH TEOMETPUYECKON ONTUKH.

Bonnosas ontuka. HMHrepdepennus cBera. KorepeHTHbIE HMCTOYHUMKH.
VYcinoBuss HaOMIOJACHHUST MAKCHMyMOB W MWUHMMYMOB B HHTEPPEPECHUMOHHON
KAPTUHE OT JABYX KOTEPEHTHBIX WCTOYHHUKOB. [IpuMepel  KIIACCHYECKUX
UHTEPPEPEHIIMOHHBIX CXEM.

Judpaknus cBeta. JudpakuuoHHas pemiéTka. YCJIOBUE HAOIIOACHHS
IVIABHBIX ~MAKCMMyMOB TIPH  TMAJCHUM  MOHOXPOMATHMYECKOrO CBE€TA Ha
TU(PPAKIMOHHYIO PELIETKY.

[Tonsgpuzanus ceera.

TeXHUYECKME YCTPOMCTBA M TEXHOJIOTMUECKUE IMPOLECCHI. OYKH, JIYIA,
NEPUCKOI, (POTOAMIAPAT, MUKPOCKOI, MPOCKIMOHHBIN anmapar, NpOCBETICHUE
OIITUKH, BOJIOKOHHAS ONTHKA, TA(PPaKIIMOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesoMyIeHus CBETA.

HabmroieHre noaHoro BHYTPEHHET0 OTpakeHus. Moienb CBETOBOA.

HccnenoBanue XoJa CBETOBBIX MYYKOB 4Yepe3  IUIOCKOMAPAUICTbHYIO
TUIACTUHY U IPU3MY.

Hccnenopanue cBOMCTB M300paKeHU B IMH3AX.

Mogenu MUKPOCKOTIA, TEJIECKOIIA.

HaOmtonenue naTep@epeHinm cera.

HaGnronenne nBETOB TOHKUX MJIEHOK.

HaOntonenue nudpakiuum ceera.

Hzyuenne nupakiiMOHHON PEIIETKH.

HaOmtonenue nudpakinoHHOTO CIEKTpa.

HaOntonenue aucnepcun cBeTa.

Habmronenue noisipusaium cBeTa.

[TpuMeHEeHKE MONSPONAOB ISl U3YUCHUS MEXAHUUECKUX HAMPSHKCHUHA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.

H3mMepeHue nokazaress MpesioMICHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOsIHUS OT BellecTBa (Ha
NPUMEPE SKUJKUX JTUH3).

H3mepenue (pOKyCHOTO PacCTOSIHUSL PACCEUBAIOIINX JIH3.

[TonyueHue n300paskeHUs B CUCTEME U3 TIOCKOTO 3€pKajla v JIMH3bI.

[TonyueHue n300paskeHUs B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue T€IECKOMUYECKUX CUCTEM.

HaOmtonenue nudpakinuu, THTEPPEPECHIIMA U MOJISIPA3AIAN CBETA.

H3yuenue nosisspusalviy CBETa, OTPAKEHHOTO OT OBEPXHOCTH AUAJIEKTPHKA.

H3yuenue uHTepPepeHIInm JIA3ePHOTO U3TyUECHUS HA ABYX LIEIISX.

HaOntonenue nucnepeuu.

HaOntonenue u uccnenoBanue aupakiimOHHOTO CIEKTPA.

H3mMepeHue ATMHBI CBETOBOM BOJTHBI.

[TonyueHue crnekTpa U3JIyuyeHHUs] CBETOAMOAA MPKU MOMOUIM AU(PaKIIMOHHON
PEIIETKAU.

Pazpaen 6. OcHOBBI cCICEHAIBHON TEOPHH OTHOCHTEIBHOCTH.

['paHuiibl  OPUMEHUMOCTH  KJIACCMUYECKOW  MmexaHuku.  llocTynarsl
CMEUMATBHOM TEOPUH OTHOCUTEIBHOCTH.

[IpocTpaHCTBEHHO-BpeMEHHON  WHTEepBal.  [IpeoOpaszoBanus  Jlopenua.
YciaoBre MNPUYUHHOCTH. OTHOCUTENBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKPALICHUE JJIMHBI.

DHEPrus ¥ UMMYJIbC PENSITUBUCTCKON YaCTHIIBI.

CBsI3b MacChl C PHEPTUei U UMIYJTBCOM PEJISTUBUCTCKON YACTUILIBI. DHEPIHsI
MOKOSI.



TeXHUYECKUE YCTPONCTBA M TEXHOJIOTMUECKUE MPOLECCH. CITyTHUKOBBIC
NPUEMHHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHIL.

Y4eHUUECKUH SKCIEPUMEHT, TAOOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne HMMMyJAbCAa W DHEPIUM  PENATHBACTCKUX  YacTHIl (MO
(ororpadusiM TPEKOB 3aPSHKEHHBIX YACTHIL B MATHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-80J1H080U OyAU3M.

PaBHOBECHOE TEMIOBOE M3NYUYEHUE (M3TYyUEHUE AOCOIOTHO YEPHOTO TENA).
3akoH cMenieHus Buna. ['mnores3a [[manka o kBaHTax.

@DOTOHBI. DHEPrUs K UMITYJILC (POTOHA.

®dororpdext. Onbitel A. I'. CroneroBa. 3akoHbl PoToddexra. YpaBHEHUE
OiiHmTelna s poroaddexra. «KpacHas rpanunay porodddekra.

JlaBneHne cBeta (B 4YAaCTHOCTH, [JAaBJIEHUE CBETa Ha  aOCOJIIOTHO
MOTJIOMIAONIYI0 ¥ a0COJIIOTHO OTpaKaroulyrd MOBEepXHOCTh). OmnbiTel [1. H.
JleGenena.

BonHOBBIE cBOlicTBA YacTull. BomHbl ae bpoiind. [nuHa BoHEL e bpoitis u
pa3Mepbl  O0JNacTW  JIOKAW3alMK  ABMXKYLICHCS dacTulpl.  KopryckyispHo-
BOJIHOBOM myanu3m. JluQpakims 3J€KTPOHOB HA KpUCTAJLIaX.

Crnenuguka n3mepeHuii B MUKpoMHupe. COOTHOILIEHUST HEOMPEACTEHHOCTER
['eitzenOepra.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL CHEKTPOMETP,
(dotorneMeHT, (OTONATUMK, TYHHENIbHBIA MHWKPOCKOM, COJHEYHAs Oarapes,
CBETOJIMOI.

Hemoncmpauuu.

®oT0o3(h(HEeKT HA YCTAHOBKE ¢ IMHKOBOM MIACTUHOM,

HccenenoBanue 3ak0HOB BHEIIHETO (GoTOdP(PEKTA.

HccnenoBanne  3aBUCMMOCTH  COMPOTHBIICHUST  MOJYMPOBOJHUKOB  OT
OCBCIIEHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.

Hccnenosanue goropesncropa.

Hsmepenue nocrossHHoi [lnanka Ha ocHOBe uccneaoBanus pororddexra.

HccenenoBanmne 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMO OT HAMPSIKEHMSI.

Tema 2. @usuka amoma.

OneITBl IO MCCIAEAOBAHUIO CTPOEHHUs aroma. [lmanerapHas monpens aroma
Pezepdopna.

[Toctynarel bopa. M3nydenue u nornouieHre (POTOHOB MPU MEPEXOAEC aToMa
C OTHOTO YPOBHS DHEPIUU HA APYTOi.



Buapl cnexktpoB. CIEKTp yPOBHEW 3HEPTUM aTOMa BOAOPOIA.

CHOHTaHHOE M BBIHYKACHHOE M3IIyYeHHE cBeTa. Jlazep.

TEeXHUYECKUE YCTPOWCTBA M TEXHOJOTHYECKHE TMPOLECCHL CIEKTPAJIBHBIN
aHaJn3 (COEKTPOCKOMN ), 1a3eP, KBAHTOBBII KOMITBEOTED.

Hemoncmpauuu.

Mogpenb onwita Pezepdopaa.

HaGnroneHnune TmHERYaThIX COIEKTPOB.

YCTpOoicTBO M ACHCTBHE CYETUMKA MOHU3UPYIOIINX YaCTHII.

OnpeneneHue MIMHBI BOJIHBI JIA3EPHOTO U3JTYYECHUS.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKyM.

HaGnronenne nuHeHyaToro cnekrpa.

HccenenoBanue CnekTpa paspexeHHOr0 arOMapHOro BOJAOPOJA U U3MEPEHUE
noctostHHOW Puabepra.

Tema 3. Qu3uka amomMHO20 A0PA U IIEMEHMAPHBIX YACULY,

Hyxnonnas monens siapa [eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucio sapa. M3oromnst.

PagnoaktuBHOCTE. Anb(a-pacnan. OJIEKTPOHHBIH M TMO3WTPOHHBIA OcTa-
pacnan. ['aMma-u3nydeHue.

3aKOH PaaMOAKTUBHOIO pacnana. PaavoakTUBHBIE H30TONBI B TPUPOLE.
CBolicTBa MOHM3UPYIOILETO M3JIYYCHUsS. BIHMsSHUE PAIMOAKTHBHOCTH HA >KUBBIC
opranu3mbl. EctecTBeHHBIH POoH n3nyueHus. Jlo3umerpust.

OHEpPrus CBA3W HYKJIOHOB B siApe. SaepHbie cunbl. JlepekT Maccol sapa.

S nepubie peakimu. Jlenenue u cunte3 saep. Anaepueie peakTopsl. [Ipodnemsl
VIPABJISAEMOTO TEPMOSAECPHOIO CHHTE3d. OKOJIOTUYECKHE ACMEKThl Pa3BUTHUSA
SIEPHON DHEPTETHUKH.

MeToapl perucTpaniu U UCCIIET0BAHUS STIEMEHTAPHBIX YACTHIL.

OYHIAMEHTAJIBHbIE  B3aMMOACHCTBUA. bapuOHBI, ME30HBI M  JIENTOHBI.
[TpencraBnenne 0 CranaapTHO Moaenu. KBapk-riir0oOHHAas MOJAENTb AAPOHOB.

O®uszuka 3a npenenamu CranmgaptHoi moxaenu. TéMHas marepus U TEMHas
SHEPIHUsl.

EauHCcTBO (M3HUECKOM KapTUHBI MUPA.

TeXHUYECKUE YCTPOMCTBA U TEXHOJIOTHUECKUE MPOLIECCHI. TO3UMET], Kamepa
BunbcoHa, sOEpHBI peakTop, TEPMOSACPHBIA peakTop, aromHas Oomoa,
MarHUTHO-PE30HAHCHAst ToMorpadus.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomol, NPAKMUKYM.

HccenenoBanue TpekoB YyacTul] (10 TOTOBBIM (oTorpadusim).

HccenenoBanue paauoakTHBHOTO (POHA ¢ MCMIOB30BAHUEM JTO3UMETPA.

H3yuenne nornomenus 0eTa-4acTul A IFOMAHAEM.

Paznen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH.



Jranbl pa3BUTHs aCTPOHOMMM. [IpUKIaIHOE 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHOMUH. [IpUMEHMMOCTH 3aKOHOB (M3HKM Uisl OOBACHEHUS MPUPOIBI
KOCMUYECKHX OOBEKTOB.

MeTroabl aCTPOHOMHYECKHX HCCHeNOBaHUA. COBPEMEHHBIE ONTHYECKHE
TEJIECKOTIBI, PAAROTENECKOMBI, BHEATMOC(EPHAS aCTPOHOMHUSL.

Bun 3Bé3mHoro HeGa. Co3Be3musi, SpKHAC 3BE3NBI, TUIAHETHI, UX BHIAMOC
JIBUKEHUE.

Conneuynas cucrema.

Connue. CosHeynas akTUBHOCTh. McToOuHMK SHEPrum ComHIA U 3BE3 .

3BE311bI, ©X OCHOBHBIC XaPAKTEPUCTUKH. /[narpaMma «CIeKTPAIbHBIN K1ace —
CBETUMOCTBY». 3BE3IbI TJIABHOM NOCIECA0BATENBHOCTA. 3AaBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3J TTIABHOM IMOCIIENOBATEIBLHOCTH. BHYTPEHHEE CTPOCHUE
3BE31. COBPEMEHHBIC NMPEICTABIIEHUS O MPOUCXOKIACHUU W 3Bomounnd ConHoa u
3BE3M. DTallbl )KU3HU 3BE3 .

Mneunstid [lyte — Hama ['anaktuka. I[lonokenue w npwkenue CoJHIA B
INanaxktuke. Tunel ranakTuk. Pagporanaktuky v KBazapsl. UEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bceenennas. Pacimmpenune Beenennoii. 3akon Xad0na. Paz0eranue rajakTuk.
Teopus boaeioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewménnpie mpoGieMbl aCTPOHOMUHU.

Yuenuueckue naonrwoenua.

HaGnronenunst 3B€3AHOr0 HEOGA HEBOOPY>KEHHBIM IJIA30M C MCIOIB30BAHHEM
KOMIBIOTEPHBIX MPUIOKEHUH ISl ONMPEACTICHHS TOJI0XKEHUS HEOECHBIX OOBEKTOB
HAa KOHKPETHYK) Jary. OCHOBHBIE cO3Be3us (CEBEPHOro NOJYIIAPUS W SPKUE
3BE3/IbI.

HaGmronennss B Teneckon JlyHBI, MJIAHET, TYMAHHOCTEH W 3BE3IAHBIX
CKOIUICHUH.

DU3HYECKHI NMPAKTHKYM.

CriocoObl n3MepeHust PU3NUYECKUX BEJIMUYMH C UCMOJB30BAHUEM aHATOTOBBIX
¥ IU(POBBIX U3MEPHUTEIBHBIX TPUOOPOB W KOMITBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETTUYHH.
OreHKa rpaHul] NOTPEMTHOCTEM.

IIpoBeneHrEe  KOCBEHHBIX H3MEPEHHMH, WCCIECAOBAHUA  3aBUCHMOCTEN
(U3NYECKUX BEJMYMH, TPOBEPKA NPEIUIOKEHHBIX THIOTE3 (BbIOOP M3 padoT,
ONMCAHHBIX B  TEMATUYECKUX  paszlienax «YUCHUUYECKHA  DKCIECPUMEHT,
naGoparopHbie paObOThL, TPAKTHKYM ).

Oo6o0mariee NOBTOpeHue.



OO0001IeHNE 1 crCcTEMAaTH3alusl COAEPKaHUs Pa3AciioB Kypca « MexaHukay,
«MonekynspHas Qu3MKa U TEPMOJMHAMUKA», « DNEKTPOAMHAMKKaY, «KomeOanus
U BOJIHBDY, «OCHOBBI CIEUMATBHOW TEOPUU OTHOCHTEIBHOCTWY, «KBaHTOBas
$puznka», « INEMEHTH ACTPOHOMUU U ACTPOPHUIUKI.

Pone (Qu3vkm ©u acTpOHOMHM B 3KOHOMUYECKOH, TEXHOJIOTHUYECKOM,
COLMATBHON M 3THUECKOH cpepax ACATEIbHOCTH YEIOBEKA, POJIb U MECTO (PU3HUKH
1 aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MHUpA, 3HAYCHUE OIMUCATEIBLHOM,
CUCTEMATH3HUPYIOIICH,  OOBSICHUTEIBHOH W MPOTHOCTHYECKOW  (DYyHKIMIA
(U3nYECKOi TEOPHH, POJIb PUINUYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIA
0 (pU3NUECKON KapTUHE MUPA, MECTO (PU3NUECKONW KAPTHUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHHIA O MPUPOJE.

MexnpeaMeTHbie CBSA3H.

M3yuenne kypca ¢Qusukm yriyOonénHoro ypoBHs B 11 kmacce
OCYILECTBIISETCS C YUYETOM COJEPKATENBHBIX MEKIPEAMETHBIX CBSI3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmsle nOHAMUA, C6A3AHHDBIE C U3YUCHUEM MEHIO006 HAYUHO20
NO3HAHUA: SIBJICHWEC, HAy4YHBIA (akT, runore3a, (pu3myeckas BETMUYHMHA, 3aKOH,
TEOpUsi, HAOMIOJECHHUE, HKCHEPUMEHT, MOJCIMPOBAHUE, MOJENb, HW3MEPEHHE,
MOTPENTHOCTH U3MEPECHUIA, U3MEPUTEILHBIE MPUOOPHI, LIMPPOBAS TAOOPATOPHSI.

Mamemamuka: PEIIEHUE CUCTEMBI YpaBHEHWH. TpPUTOHOMETPUUYECKHUE
()YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO. BEKTOpPBI M WX MPOEKIMK HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB.
[TponsBoaHbie 3meMeHTapHbIX (QyHKUMA. [Ipu3Haku nomoOusi TPEyroJIbHUKOB,
OMPENEIICHHUE MJIOIIAIN TUIOCKUX (PUryp U 00bEMa T,

Buonozua: >nexkrpuueckue SBICHHS B SKMBOM OpUpOnE, KoneOaTeNbHbIE
JIBW)KCHHUST B SKMBOM MPUPOAE, SKOJOTMYECKME PUCKA TPH MPOU3BOJICTBE
AJNIEKTPOSHEPIHH,  SJCKTPOMArHUTHOE  3arps3HEHUE  OKPYXKAKOLWICH  CPEembl,
YJIBTPa3BYKOBAasi MArHOCTHKA B MEAWLMHE, ONTHYECKUE SBIICHUS B >KMBOWU
OPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJIIMUECKAs CTPYKTYypa TBEPIBIX
TEJI, MEXaHU3Mbl OOPAa30BaHMs KPUCTAUIMYECKON PEIIETKH, CHEKTPATbHBIN
aHaJIN3.

T'eocpagpua. MarHuTHBIE TIONKOCA 3€MJIM, 3&JEKM MArHUTHBIX DY,
(oTOCHhEMKA 3EMHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozua. TPUMEHEHUE TOCTOSHHBIX MArHUTOB, JJICKTPOMArHUTOB,
ANEKTPOABHraTeNib SIKoOU, TeHepaTop NMEPEMEHHOTO TOKAa, MHAYKIMOHHAS TEYb,
JMHHUM 3JIEKTPONEPEAAY, SIEKTPOABUIATENb, PAIap, PAAUONPUEMHUK, TEIEBU30D,
aHteHHa, TtenegoH, CBY-meub, ynapTpa3ByKoBass JUArHOCTHKA B TEXHHKE,



HpOGKHI/IOHHHﬁ amnmapar, BOJIOKOHHAas OIITHKA, COJIHCHHAA 6aTape;1, CIIYTHHKOBLIC
HpI/IéMHI/IKI/I, AACpHad SHCPIr¢TuKa U SKOJOIHYCCKHUC aCIICKThI e€ pa3BUTHAL.






MHTEPEC K pa3inuHbiM chepam npoeCcCUOHATBHON ACITEbHOCTH, B TOM
YuCca€ CBA3aHHBIM ¢ (U3MKOM W TEXHUKOM, YMEHHE COBEpIIATh
OCO3HaHHBIN BEIOOp Oyaymei npodeccuu U pealn30BbIBATh COOCTBEHHBIE
YKU3HEHHBIE TJIaHBI,

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHUID B
obnacty (pU3HKN HA MPOTSHKEHUU BCEH KU3HH.

IKOJOTHYECCKOTO BOCIIMTAHUA

Cc()OPMUPOBAHHOCTh 3KOJIOTMYECKOH KYJIBTYPBI, OCO3HAHHE TTOOAIBHOIO
XapakTepa 3KOJOTHYECKUX TPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JEHUCTBUIA B OKPYKAKOIIEW Cpeae Ha
OCHOBE 3HAHMA LIEJIEN YCTONYNBOrO PAa3BUTHS YEIIOBEUECTBA,

pacuIMpeHre OmbITa NEATEIIBHOCTH 3KOJIOTMYECKOW HApaBICHHOCTH Ha
OCHOBE UMCIOIIMXCS 3HAHUH 10 (PU3HMKE.

HEHHOCTH HAYYHOI'0 MO3HAHHSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS PU3NUECKOM HAYKH;

OCO3HAHUE LEHHOCTH HAYYHOW NESATEIBbHOCTH, FOTOBHOCTH B TMPOIIECCE
U3yueHUs: (PU3NKU OCYILIECTBIIATH MPOCKTHYI0O W HCCIEI0BATENBCKYIO
JESITENBHOCTh MHAUBUIYATBHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATDBI

Io3HaBare/IbHBbIC YHHBEPCAJILHBIC YUeOHBIC 1CiiCTBUS
bazoBbie Jjoruueckue AelicTBUA:

CaMOCTOSTENBHO  (POPMYJIMPOBATh M AKTYaJU3UpPOBAaTh  MPOOIEMY,
paccmarpuBaTh €€ BCECTOPOHHE,

ONPEACTATh LENM JACATECIBbHOCTH, 3a7aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHMS,

BBISIBJISITH 3aKOHOMEPHOCTM M MPOTUBOPEUMST B  PacCMaTpPUBACMBbIX
(PU3NYECKUX SBIICHUSX,

pa3padaTkiBaTh MJIaH PELICHUS MPOOIEMBI C YUETOM aHAIM3a UMEKOLINXCS
MaTePUATBbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTb, OLICHUBATh COOTBETCTBHE
PE3YABTATOB LENSAM, OLEHUBATh PUCKU NOCIEACTBHMA AEATEIBHOCTH,
KOOPAVMHHUPOBaTh W BBHIMONHATH pPabOTy B  YCIOBHMSIX PEATBHOrO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILIICHUE MTPU PELICHUH YKU3HEHHBIX MPOOIIEM.

ba3oBble ncciienoBaTe/IbCKUe AeiiCTBHUSA:

BJIQJIETh HAYYHOM TEPMUHOJIOTUEHN, KIIFOUEBBIMU MOHITUSAMHU U METOAAMHU
(pU3nYECKOil HayKW;



BIQJICTh  HABBIKAMH  Y4€OHO-HCCIENOBATENBCKOW M MPOCKTHOM
JEATENBHOCTA B 00MacTH (PU3UKH, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEIBHOMY TIOMCKY METOJOB pPEIICHUs 3a1a4  (PU3HYECKOro
COJIEPKAHUS, MPUMEHEHUIO PA3JIMYHBIX METOI0B TO3HAHMS,

BIQJICTh BUAAMM JACATEIBHOCTH TO TOJYYEHUKD HOBOTO 3HAHMS, €ro
WMHTEPIPETALNH, TPEOOPA30BAHNIO U PUMEHEHHIO B PA3JIMYHBIX YUCOHBIX
CUTyalMsiX, B TOM YHUCJIC MPU CO3AAHMM YYEOHBIX MPOCKTOB B 00NacTh
($u3nKH,

BBISIBJISITh TPAUYMHHO-CJICICTBEHHBIE CBSI3M M AKTYaIM3WPOBATH 3a/1avy,
BBIJIBUTATh THUNOTE3y €€ PEIICHWS, HAXOAUTh AapPryMEHThl  AJis
J0KA3aTeNIbCTBA CBOMX YTBEP)KIACHWI, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLIeHus;

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJAC PEIICHUS 330a4d  PE3yJIbTaThI,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0OOPa30BATEIBHOMN
JESATEIIbHOCTH, B TOM YUCJIE TP N3YUYCHHUH (DU3HKMU;

JaBaTh OLEHKY HOBBIM CUTYALUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,
YMETh NEPEHOCUTh 3HAHMS MO (U3MKE B MPAKTHYECKYIO 00JacTh
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTMHAIIBHBIE TOAXO0Ibl H PEILICHNUS,
CTaBUTh MPOOJIEMBI ¥ 337a49M, TONMYCKAIOIINAE aTbTCPHATUBHBIC PEILICHUSI.

Pabora ¢ nnpopmanueii:

BJIQ/ICTh HABBIKAMMW TNOJMyYEHUs WH(pOpMaUUK (PU3HUECKOTO COAEPIKAHUS
U3 UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSTENBHO OCYIIECTBISATH MOUCK,
aHaJIM3, CACTEMATU3alMI0 M WHTEPNPETALMIO MH(OPMANUKN Pa3IHMYHbIX
BUJIOB U (POPM MpEACTABICHUS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHN;

UCMOJb30BaTh CPEACTBA WH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHWM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W
OPraHM3allMOHHBIX 3aJad € COONIIOICHUEM TPeOOBaHUI SPrOHOMUKH,
TEXHUKM O€30MACHOCTH, TUTHEHBI, PECYPCOCOCPEKEHHUsS, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH(POPMALIMOHHON GE30MaCHOCTH,

CO3/1aBaTh TEKCThl (PU3NYECKOrO COACPKAHMS B Pa3MUHbIX (popMarax ¢
y4éTOM Ha3HaYeHHs WH(OpPMAUMKM M LEICBOH ayJAMTOPHUH, BBIOMpas
ONTUMAIBHYIO (POPMY MPEACTABICHUS U BU3YAJIA3ALIMH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



OCYLIECTBIAThL OOLICHHE Ha ypokax (U3MKH K BO BHECYPOYHOH
JEATENBHOCTH,

pacro3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyallMidA M CMSAr4arh
KOH (DJIMIKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIararb CBOKO TOYKY 3PECHHUA C MCIOJIB30BAHUEM
SI3BIKOBBIX CPEACTB;

[IOHAMaTb WA  HCHOJIB30BAaTh  INPEHMYIIECTBA  KOMAaHAHOM  ®
WHAUBHUAYAJIbHON paboThI,

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHNA C y4&TOM OOLIMX
HHTEPECOB X BO3MOXKHOCTEN KKIOr0 YWICHA KOJUIEKTUBA,

[IPUHUMATh LETA COBMECTHOW JEATEIIBHOCTH, OPraHA30BBIBATE H
KOOPIMHUPOBATH JAEUCTBUA MO €€ MJOCTHIKCHHUIO. COCTaBJIATH IUTAH
JEUCTBHINA, paCpEaEIATh PO ¢ YUETOM MHEHHMI YYaCTHUKOB, 00CYKIaTh
PE3yabTaThl COBMECTHOM paboTHlI,

OLICHABATH KAYECTBO CBOETO BKJIAAa M KaKAOTO YYaCTHUKA KOMAaHIBl B
o0miA pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

[peylaratb HOBBIE MPOCKTHI, OLCHUBATL WUAECH C IIO3UIIAA HOBU3HBL,
OPUTMHAJIBHOCTH, IPAKTHYECKON 3HAUYUMOCTH,

OCYIIECTBIIATE ITO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B Pa3INYHBIX
CUTyaUMsiX, NOPOSBIATH  TBOPYECTBO M BOOOpaxeHHWe,  OBITh
WHHALIMATHBHBIM.

PeryasiTuBHbIe YHUBEpPCAJbHbIE Y4eOHbIE TeiicTBUS
Camoopranusanusi:

CaMOCTOSITENIHO  OCYIUECTBJIATE  MO3HABATEINBHYIO  AEATEIIBHOCTH B
obnacth (M3MKM M AaCTPOHOMMH, BBISIBIATH MPOOJTEMBI, CTaBUTH U
(opmMynupoBaTh COOCTBEHHBIC 3a/1a4H,

CaMOCTOAITENBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1a4, TJIaH BBITIOJHEHUS MPAKTUYECKOW PAOOTHI ¢ YUETOM HMMEKOLIMXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclmpsTh  paMKM  y4eOHOro  OpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEAITOYTECHUI,

JieNnaTh OCO3HAHHBIA BBIOOp, aPryMEHTUpPOBATh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTH 3a PELLEHNUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CcTBOBaTh (POPMHUPOBAHMIO W MPOSIBICHUIO SPYAMLMM B 00JIaCTH
(M3WKH, TMOCTOSIHHO TOBBIIATh CBOM 0Opa30BaTEBHBIA M KYJIBTYPHBIN
VPOBEHb.

CaMOKOHTPOJ/Ib, SMOLUOHAJILHBII HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAllWsM, BHOCUTh KOPPEKTUBEI B I€ATEIIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,

BJIAJCTh HABBIKAMU MO3HABATCILHOU pedaekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX ACHCTBHAIN U MBICIIUTEIBHBIX MPOLECCOB, UX PE3YIILTATOB U
OCHOBAHWIA,

UCIOJIb30BAaTh MNPUEMBI  pedaEKCUM JJisi OIEHKH CHUTyaluu, BbIOOpa
BEPHOI'O PELICHUS,

YMETh OLICHUBATH PUCKM U CBOEBPEMEHHO MPUHUMATH PELICHUS MO HX
CHWKEHHUIO,

NPAHUMATh MOTHBBI M APIYMEHTHl JPYIUX MOPH aHAIM3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPUHUMATH CE0s1, MOHUMAsi CBOU HEJTOCTATKU U TOCTOMHCTRA,

MPAHUMAThE MOTHBBI M APIryMEHTHl JPYIUX MOPH aHAIM3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPU3HABATh CBOE MPABO W MPABO APYrHX HA OMIMOKH.

B npoiiecce AOCTHIKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 110
¢u3nke Ui YPOBHsS cpeaHero ooOwmero oOpa3oBaHus Yy  OOyYAROIIMXCS
COBEPILIEHCTBYETCS AMOLMOHATBHBIH UHTEJIIEKT, npeanoararoimi
c(hOpMUPOBAHHOCTH:

CaMOCO3HAHUS,  BKJIIOYAKOIIECTO  COOCOOHOCTH  MOHUMAaTh  CBOE
SMOLIMOHAIBHOE COCTOSIHUE, BUACTh HAMPABICHHUS PA3BUTHS COOCTBEHHOM
SMOLIMOHAIBHOM cepbl, OBITh YBEPEHHBIM B CE0€;

CaMOPETYINPOBAHUS, BKJIFOYAIOIIETO CAMOKOHTPOJIb, YMEHNUE IIPUHUMATH
OTBETCTBEHHOCTh 34 CBOE TOBEJCHUE, CHOCOOHOCTh aqanTHPOBATBHCI K
SMOLIMOHAIBHBIM U3MEHEHUSM W MPOSBIATE TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;,

BHYTPEHHEH MOTHBALUH, BKJIFOYAIOIIEA CTPEMIIEHNE K TOCTIKCHUIO LIEIU
U yCHexy, ONTUMHU3M, HHUIMATUBHOCTh, YMEHUE AEHCTBOBATh, UCXOAS U3
CBOUX BO3MOKHOCTEM,

AMIATUM, BKIKOYAKOIICH CIHOCOOHOCTh MOHMUMATh  3MOLMOHAIBHOE
COCTOSIHME JPYTHX, YYHATHIBATH €r0 MPH OCYLICCTBICHWM OOLICHHUS,
CHOCOOHOCTh K COYYBCTBHIO M COTIEPEKUBAHUIO,

COLMATBHBIX  HABBIKOB, BKIIFOUAKOIIUX CHOCOOHOCTh  BBICTPAWBATH
OTHOILCHUSI C JAPYTUMHU JIFOJbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC M
paspeniarb KOHQJIMKTHI.

I[TPEAMETHGBIE PE3VJIBTATBI



K xonmy oOyuenust B 10 knacce mpeAMETHBIE PE3YJIbTAThl Ha YLIIyOJEHHOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y 00YYAOIIMXCS YMEHUM:

NOHAMATh PONb (PU3UKM B  SKOHOMHUYECKOW, TEXHOJOTMYECKOM,
DKOJIOTMYECKOM, COLMAIbHOW W 3TUYECKOH cdepax AeSITeNbHOCTH
YeJIOBEKA, POJIb U MECTO (PU3HKHM B COBPEMEHHON HAy4YHON KapTHUHE MUPA,
3HAUEHUE OIMUCATEIBHON, CUCTEMATH3UPYIOMICH, OOBSICHUTEIBHOH W
OPOrHOCTUYECKOW  (QYHKIMA  (U3NYECKOW TEOpUM —  MEXAHHKH,
MOJIEKYJISIPHOM (PU3UKKM M TEPMOJMHAMHUKH, POJib (PU3MUECKOH TEOPHH B
(opMUPOBAHMY NPEACTABICHUN O PU3NUECKON KapTUHE MUPA,

pa3nuyaTh YCIOBUS TNPUMECHUMOCTH MOJENCH (PU3MUecCKux Ten W
NPOLECCOB (SBJICHWI): WHEpPUMANIbHAS CHCTEMa OTCUYETA, AOCOIIOTHO
TBEPAOE TENO, MATEPUANIbHAS TOYKA, PABHOYCKOPEHHOE JBMIKEHUE,
CcBOOOJHOE MajicHuEe, aOCOJIIOTHO ympyras jacdopMmanus, aOCOIHOTHO
yIpyroe u adCOFOTHO HEYMPYTO€ CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUAKOCTH
¥ TBEPIOTO (KPUCTAUIMYECKOT0) TeNa, UACaNbHBIA ra3, TOUEUHBIN 3apsf,
OJIHOPOJHOE BIIEKTPUYECKOE TOJIE,

pa3nuyarh YCJIOBUS (rpaHuUlbl, 00JaCTH) NPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMATh BCEOOMIMIA XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPaHUYEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

AQHAJIM3UPOBaTh M OOBICHATH MEXAHWUYECKHE TMPOLECCHl W SBJICHHUS,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXAHUKH (OTHOCHUTEIBHOCTD
MEXAHUYECKOTO JBHXKEHUS, (OPMYJIbI KMHEMATHKH PaBHOYCKOPEHHOIO
JBW>KCHUS, TpeoOpazoBanust [anunes A CKOPOCTH W MEPEMELICHHUS,
3aKOHbl HprOTOHA, TPUHUMO OTHOCUTENBLHOCTH [ anwiies, 3aKkoH
BCEMHUPHOTO TATOTEHMS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOM
SHEPruM, CBSI3b PabOTHl CHJIBI ¢ M3MEHCHHEM MEXAHWUYECKOW SHEPrum,
YCIIOBUS PABHOBECHS TBEPAOrO TENA), MNPA OSTOM  HCHOJB30BATh
MaTEMaTUIECKOE BBIPDOKECHUE 3aKOHOB, VKa3blBaTb  yCIIOBHSA
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumnes, BTOporo
U TPETBEr0 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHECHHs MMIYJIbCA H
MEXAHUYECKOM SHEPIUH, 3aKOHA BCEMUPHOTO TATOTEHHUS,

aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCIOIB3Ys
ocHOBHbIe monoxeHuss MKT © 3aKkOHBI MOJICKYISPHOH (U3MKKH W
TEPMOAVMHAMHMKN (CBSI3b  JABJICHUS WACAIBHOTO Ta3a CO CpEeAHe
KUHETHYECKOW DHEPIUEN TEIUIOBOTO ABIKEHUAS W KOHLEHTPALMER €ro
MOJIEKYJI, CBsI3b TEMIEPATYPbl BEIIECTBA CO CPEOHEH KUHETHYECKOM
SHEPIrUEH TEIIOBOTO JBWKEHHUS €0 YACTHULL, CBA3b JABJICHUS UICATBHOTO
ra3da ¢ KOHLUEHTpPAUMEd MOJEKYJl M €ro TEMIEPaTypod, YpPaBHEHHE
MenaeneeBa—KianeiipoHa, mnepBbld  3aKOH TEPMOJMHAMHUKHK, 3aKOH



COXPAHEHUSI PHEPTUM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCHOJIb30BaTh
MaTeMaTHYeCKoe BBIpKEHUE 3aKOHOB, VKa3bIBaTh yCIOBUSA
IIPUMEHUMOCTH YpaBHeHU Menaeneesa—Kianeiipona;

AQHAJIM3UPOBaTh M OOBACHATH DIICKTPUYECKUE SIBJICHHS, WCHOB3Ys
OCHOBHBIC TOJIOKCHUSI W 3aKOHBI 3JIEKTPOJMHAMMKHN (3aKOH COXPaHEHUS
AIEKTPAYECKOTO 3apsna, 3aKOH Kyiona, MMOTEHIUATILHOCTH
AIEKTPOCTATUYECKOTO TOJISI, TMPUHLMI CYIEPIO3ULIUN DIIEKTPUUYECKUX
IIOJIEM, IPU 3TOM YKa3blBasg YCIOBUs HMPUMEHMMOCTH 3akoHa KyioHa, a
TaK)KEe MPAKTUYECKA BAKHBIE COOTHOLUEHMWS: 3aKOHBI OMmMa Mg ydacTka
LEenA W JUid 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH JDkoyns—JleHua,
npasuiia Kupxroda, 3akonsl apaaes 11 3IEKTPOIINA3a),

ONKUCHIBaTh (PU3NYECKUE MPOLECCH W SBJICHUS, WCMOJb3Ys BEJIMYMHBIL
[IEPEMEILIEHHAE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TENA U CUCTEMBI TEII, CUJIA,
MOMEHT CHWJIbI, J[aBJICHUE, NOTCHIMAJIbHAs DHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWYeCKasi 3HEPrus, padoTa CWbl, LEHTPOCTPEMHUTEIBHOE
VCKOpPEHUE, CUIIAa TSHKECTH, CUJla YOPYTOCTH, CUJla TPEHUs, MOILHOCTS,
SHEPrusl B3aMMOJCHCTBUS Tena ¢ 3eMiI€id BOMM3H €€ TOBEPXHOCTH,
SHEPrusi ynpyrod aepopmanvi OPY>KHHBI, KOJUYECTBO TEIJIOTHI,
a0coNIIoTHAs TeMmeparypa Tena, pabota B TEPMOJWHAMUKE, BHYTPEHHSS
SHEPrusl WACATBHOTO OJHOATOMHOIO Trasza, paboTa WACAIbHOTO Tas3a,
OTHOCHUTENIBHAA BIAKHOCTH Bo3ayxa, KIIJ wuaeansHOro TeniaoBoro
JNBUTATEIISA, JJIEKTPHYECKOE TMOJIE, HANMPSHKEHHOCTD DJIEKTPAYECKOTO MOJIs,
HaIMpsHKEHHOCTh TOJISI TOYEYHOIO 3apsia WM 3apshKeHHOro 1apa B
BaKyyM€ M B JUOJIEKTPUKE, IMOTEHUHAT JJIEKTPOCTATUYECKOTO MOJIs,
Pa3HOCTh  IMOTEHLUMAIOB, JIEKTPOABWKYINAs  CHjla, CHWJIAa  TOKa,
HaIpsHKEHUE, MOLHOCTH TOKA, JJIEKTpUYECKass €EMKOCTH IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIIEHUE yYacTKa LENH € MOCIEI0BATEbHBIM U
[apajuIeJIbHBIM COCAUHEHUEM PE3UCTOPOB, SHEPIUS AEKTPUYECKOTO MO
KOHJIEHCATOPa;

OOBSCHATH ~ OCOOEHHOCTM  MNPOTEKAaHUs  (U3NYECKUX  SIBJICHUWI:
MEXaHMYECKOE [BW)KCHUE, TEIJIOBOE JIBWDKEHHE 4YAaCTHL[ BELIECTBA,
TEMJIOBOE PaBHOBECHE, OPOYHOBCKOE NBI)KCHHE, MU(PQy3usi, ucnapeHue,
KUIIEHUE U KOHJEHCALM, NIJIABJIEHAE W KPUCTAIIN3AlMs, HAIIPABIECHHOCTh
TEIJIONEPENAYH, IEKTPU3ALUS TEN, SKBUIMOTEHIUAIBHOCTE MOBEPXHOCTH
3apsSHKEHHOTO MPOBOAHUKA,

NPOBOANTH MCCIEAOBAHUE 3aBUCUMOCTH OJHOM (PM3HUECKON BENMYMHBI OT
OPYyroi €  HCIOJIB30BAHMEM  MPSAMBIX  H3MEPEHHH, TMpPH  OTOM
KOHCTPYMPOBAaTh YCTAHOBKY, (UKCHPOBATH PE3YJbTaThl MOJYUYEHHOU
3aBUCHUMOCTH (DU3MYECKUX BEJIIMYMH B BUAE TpauKOB C YUYETOM



a0COJIFOTHBIX MOTPEHIHOCTEN N3MEPEHUIA, IEIATh BBIBOABI IO PE3yJIbTaTaM
UCCIICIOBAHHSI,

MPOBOJIUTHL KOCBEHHBIC HM3MEPEHUS (PU3MYECCKUX BEIUYMH, TMPU STOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUS, OLICHUBATh AOCONFOTHBIE W
OTHOCUTENBHBIC MOTPEITHOCTH MPSIMbBIX U KOCBEHHBIX U3MEPEHUIA;
IPOBOAWTH OMBITHI 10 MPOBEPKE MPEITIOKEHHONW THIOTE3bI: TUIAHUPOBATH
SKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAHOBKY, AHAJTU3UPOBATh
NOJTyUYEHHBIC PE3YJIbTAaThl M JENIaTh BBIBOJ O CTaryce MPEIIOKEHHON
TUTOTE3bI,

coOyroaTh mpaBuia 0€30MacHOro TPy1a NPy MPOBEACHUN UCCIICTIOBaHUIA
B pamMKkax ydeOHOro OJKCHEPHUMEHTa, MpaKkTUKymMa W y4eOHO-
WCCIIEOBATEIIBCKOM M IIPOCKTHOM JEATEIBHOCTH € HCIOJIB30BAHUEM
WU3MEPUTEIILHBIX YCTPORCTB 1 1a00paTopHOro 000pyA0BaHMS;

pemars pacy€THBIE 3a4a4d C SBHO 3aJaHHOMW W HEIBHO 3aJaHHOMN
(U3NYECKO MOJIENBIO: HA OCHOBAaHMHM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (DM3MYECKOW MOJENIH, OTBEYAKOMICH TpeOOBaHMSAM  3a1auM,
OPUMEHATH  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTM W  IOCTYJaThl
(U3NYECKUX TEOPHA TPH MCIOJB30BAHUM MATEMATHUYECKAX METOI0B
pELIEHUs 3a/1a4, MPOBOIUTh PACUEThl HA OCHOBAHMH MMCIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTHPOBATH METOIBI PELICHUS C
YUETOM TMOTYYECHHBIX PE3YJIBTATOB,;

pelaTh Ka4yeCTBEHHBIE 3aJaud, TPeOyroure NPUMEHCHHsS 3HAHWNA W3
Pa3HBIX Pa3AeiioB Kypca PU3UKK, a TAKKEC MHTETPallMd 3HAHWH U3 IPYTHX
OPEIMETOB E€CTECTBEHHO-HAYYHOIO LMWKJIA. BBICTPAMBATH JIOTHYECKYIO
LENOYKY PAaCCy>KIEHUI ¢ ONOPOi Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3AYECKUE SBIICHHUS,

UCMOJb30BaTh TEOPETHUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHIIMNIOB PaOOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB,;

NPUBOJUTH MPUMEPHI BKJIAJA POCCUUCKUX M 3apYOEKHBIX YUEHBIX-
(M3WKOB B pPa3BUTHE HAYKH, B OOBSCHEHUE MPOLECCOB OKPY>KAKOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPON3BOACTBEHHOMN
JESATEIIbHOCTA 4YEJIOBEKA, CBSA3AHHON € (PU3MYECKHMMM MPOLECCAMU, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O palMOHATBHOM
NPUPOJONOIB30BAHIM, A TAKXKE Pa3yMHOM HMCHOJB30BAHWU AOCTUKCHUN
HAYKA W TEXHOJOTMA JUId HAJBHEHINETO PA3BUTUS YEIIOBEUYECKOTO
00IIIeCTBA,



OPUMEHATh Pa3jM4HbIe COCOOBI paboThl ¢ MH(pOpMaLKEH (PU3NIECKOTO
COJIEP)KAHUSI € HWCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTH, TPH 3TOM HMCHOJIb30BATh COBPEMEHHBIE MH(POPMAIIMOHHBIC
TEXHOJIOTMM JJI1 TOWCKA, NEpepabOTKM W NPEAbIBICHUS Y4YeOHOH W
HAYYHO-MOMYJISIPHON MH(pOPMALMK, CTPYKTYPUPOBAHUSI U UHTEPIPETALNA
uH(pOpMalMK, TOJYYCHHOW W3 Pa3TUYHBIX HMCTOYHHKOB, KPUTHUYECKH
aQHAJIM3UPOBATh  MOJYYaeMYyr0  HMHPOpMALMID W OLEHWUBATH €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA WH(OPMaLWK;

POSBIISATH OpraHU3alMOHHBIC U NO3HABATEIIbHBIE YMEHHS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B MPOLECCE
BBITIOJTHEHHSI IPOCKTHBIX U yUYEOHO-UCCIIE0BATENBLCKUX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3JIMYHBIX COLMAJBHBIX POJICH,
TUTAHAPOBATh paboTy TPYMIIBI, PAMOHATIBHO PACIPEACIIATE ACITEIbHOCTD
B HECTAHJAPTHBIX CUTYALMsX, aJCKBATHO OLICHUBATh BKJIAJl KAXKAOIO U3
YYACTHUKOB TPYTINBI B PELIEHUE PACCMATPUBAEMOM MPOOIEMBIL,

OPOSBIIATE MOTUBALMIO K Oyayliel npo(heCcCHOHATBbHONU ACITENPHOCTH 1O
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUJIS.

K xonmy oOyuenus B 11 Kaacce TpeAMETHbBIE PE3YNbTATHl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXKaTh CPOPMUPOBAHHOCTD Y O0YYAOIIMXCS YMEHUM:

NOHMMATh PONb (PU3UKA B  DSKOHOMHUYECKOW, TEXHOJIOTMUYECKOMH,
COLMATBHON M 3TUYECKON chepax NEATENbHOCTH YEIOBEKa, POJIb U MECTO
(U3MKA B COBPEMCHHON HAy4YHOH KapTHHE MHUpA, POJb ACTPOHOMHUHU B
NPAKTUYECKON  JIEATEIIBHOCTH  YEJIOBEKA M JAJIbHEHIIEM  HAY4YHO-
TEXHHUYECKOM Pa3BUTUH, 3HAYEHHUE OMHUCATEIBHON, CUCTEMATH3UPYIOLICH,
OOBSICHUTENBHOW M MPOTHOCTHUYECKON (YHKIMI (PU3NUECKONH Teopuu —
ANEKTPOAMHAMUKH, CHELUAIBHON TEOPUM OTHOCHTEIBHOCTH, KBAHTOBOW
¢u3ukn, ponp PU3NYECKON TeopuH B (POPMUPOBAHWUHU NPEICTABICHHNA O
(U3NYECKOI KapTUHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 0OLIEM
PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHHNA O MPUPOAC;
pa3nuyaTh YCIOBUS TNPUMECHUMOCTH MOJENCH (U3MUeCKux Ten W
OPOLECCOB  (SBJICHUH). OMHOPOJHOE JIIEKTPUYECKOE W OAHOPOJHOE
MAarHMTHOE MOJIsl, TAPMOHUYECKUE KOJEOaHUs, MATEMAaTUYCCKUI MASITHUK,
WICATBHBIA TPYXUHHBI MAaATHUAK, TAPMOHUYECKUE BOJIHBI, WJCAIBHBIN
KOJICOATENbHBII KOHTYP, TOHKAas JTMH3a, MOJETIEH aToMa, aTOMHOTO Sipa U
KBAHTOBOM MOJICJIU CBETA,

pa3nuyarh YCJIOBUS (TpaHUIbl, 00JaCTH) NPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMAaTh BCEOOMIMIA XapakTep (yHIAMEHTAIbHBIX 3aKOHOB W
OTrPAaHUYEHHOCTh UCIIOJIb30BAHMUS YACTHBIX 3aKOHOB,;



aHAJIM3UPOBATh U OOBACHATH SJICKTPOMATHUTHBIC MPOLECCH W SIBIICHWUS,
UCMOJIb3ysl OCHOBHBIC TIOJIOKCHHMSIT M 3aKOHBI DJICKTPOJAMHAMUKH W
CHCLMATIBHOM ~ TEOPHHM  OTHOCUTENIBHOCTHM  (3aKOH  COXPaHEHUs
JNEKTPUYECKOTO  3apsana, cwina Awmmepa, cwina JlopeHna, 3akoH
ANEKTPOMArHUTHONM  WMHAyKumu, npasuino  Jlenma, cBa3p  DJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJJICKTPUYECKOW WENU CO CKOPOCTBIO
W3MCHEHUST  CWJIBl  TOKa,  MOCTYJaThl  CHOELUAIBHON  Teopuu
OTHOCHTEIIbHOCTH DWHIITEHHA);

AHAJIM3UPOBATH U OOBSCHATH KBAHTOBBIE IPOLECCHI U SIBIICHUS, UCIOJIB3Y S
NOJIO)KCHUST  KBAaHTOBOM  (u3MKM  (ypaBHEHHME  OHHINTEHHA  AJIs
doroapdekra, mnepBelii W BTOpoM mocTynarsl bopa, npuHOMD
COOTHOUIEHHSI HEOMPEACIEHHOCTEH [ eli3eH0epra, 3aKOHBI COXPAHEHUS
3apsI0BOI0 M MACCOBOIO YHCET W SHEPIMU B SACPHBIX PEAKLMIX, 3aKOH
PaJMOAaKTUBHOTO pacaja);

ONMKUCHIBaTh (PU3NUYECCKHE MPOLECCHl W SIBIICHUS, WCIOJIBb3Ys BEITUYHMHBIL
HANPSHKEHHOCTD AJIEKTPUYECKOTO MMOJISI, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
NoJisi, PA3HOCTh MNOTCHUMAJIOB, JJICKTPOABIKYIIAS CHJA, WHAYKIUS
MArHMTHOTO TMOJIsI, MarHUTHBIA TMOTOK, CWJa AMIIEpa, WHAYKTUBHOCT,
ANEKTPOABIDKYINAS CHJIA CAMOWHAYKLMH, SHEPIHsT MArHUTHOTO [MOJIS
OPOBOJAHMKA C TOKOM, PEISTUBUCTCKMN WMITYJIbC, TOJHAS 3SHEPIHs,
SHEPrusi MOKOS CBOOOJHOW YACTHIBI, DHEPrusi W HMMIYJbC (POTOHA,
MacCOBOE YHCJIO W 3apsijl sIpa, SHEPTUs CBA3HU J1pa,

OOBSCHATH ~ OCOOEHHOCTM  MNPOTEKAaHUs  (PU3NYECKUX  SIBJICHUI:
ANIEKTPOMArHUTHAS UHAYKLUS, CAMOMHIYKIUSI, PE30HAHC, HHTEPPEPEH IS
BOJIH, Ju(pakuus, JAWUCNEPCHs, TOJHOC BHYTPEHHEE OTPAKCHHE,
dotosnekTpuueckuii 3pdext (poroaddekt), anvda- m Oera-pacnasl
AAEp, TaMMa-U3NydeHUE saep, (PU3MYECKUE MPUHUMUMBI CHEKTPATBHOTO
aHanu3a u padoThI Jasepa;

ONpPEACTATh HANPABICHUE WHAYKIMM MAarHWTHOTO TOJs MPOBOAHHMKA C
TOKOM, CHJIBI AMTiepa U cuiibl JIopeHiia;

CTPOUTh U300pAKEHHE, CO3JABAEMOE TUTOCKUM 3€PKAJIOM, TOHKOH JIMH30I,
W PACCUMTHIBATH €TI0 XAPAKTEPUCTUKH,

NPUMEHATH OCHOBOIOJIATAOUIAE ACTPOHOMHMYECKHUE TOHATHS, TCOPHH W
3aKOHBI Ui aHanu3a W OOBICHCHWS  (PU3MYECKHX  MPOIECCOB,
NPOUCXOAAIINX B 3BE3/IAX, B 3BE3THBIX CHCTEMAX, B MEKIAJAKTUUYCCKON
cpele; ABHKEHUST HEOECHBIX TEJ, IBOJIIOLMHA 3BE3 U BeeneHHo;
OPOBOANTh HCCIEAOBAHUE 3aBUCHUMOCTEH (PHU3MYECKMX BEIMYHMH C
UCIOJb30BAHUEM TMPSMBIX M3MEPEHHN, MPU 3TOM KOHCTPYMPOBAThH
YCTAaHOBKY, (PUKCHUpOBaTh pe3yJibTaThl MNOJYYEHHOH  3aBHCHMOCTH



(U3NYECKUX BEIMYMH B BHJIE TpapuUKOB € YYETOM aOCOHOTHBIX
NOTPEIIHOCTEH  M3MEPEHMM, JeNarh  BBIBOJABI MO  pe3yjibTaram
UCCIICIOBAHHSI,

OPOBOANTHh KOCBECHHBIE HM3MEPEHUs (PU3MUYECKUX BEIWYMH, MPU 3TOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUS, OLCHUBATh AOCONFOTHBIE W
OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMIA,
OPOBOAWTH OMBITHI 10 MPOBEPKE MPEUIOKECHHON THMOTE3bI: TUIAHUPOBATH
SKCIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAHOBKY, AHAJTU3UPOBATh
NOJTyYEHHBIC PE3YJIbTAaThl M JENIaTh BBIBOJ O CTaryce MPeII0KEHHON
TUITOTESHI,

OIKCHIBATh METOABI MOJYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUIA;
coOmroaTh mpaBuiia 0€30MacHOro TPy/la NP MPOBEICHUN UCCIEA0OBAHMIMA
B pamMkax ydeOHOro JKCOEPUMEHTA, NpPaKTUKymMa MW  y4eOHO-
HCCIIEOBATEIILCKON M IPOCKTHOM JEATEIBHOCTH € HCIOJIB30BAHUEM
U3MEPUTEIILHBIX YCTPORCTB 1 1a00paTropHOro 000pyA0BaHMS;

pemars pacy€THBIE 3aJ4a4yd C SBHO 3aJaHHOM W HEIBHO 3aJaHHOMN
(U3NYECKOl MOJCIBbI0: HAa OCHOBAHWM AaHAJM3a YCIIOBUS BBIOMPATH
(u3nYeCKue MOJACIW, OTBEYAKOIIKME TPeOOBAHUSAM 33Ja4d, MPUMEHSTH
(OpMyJIbI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NUECKUX TECOPUH
OPU  HCIOJNB30BAHMM MAaTEMATHYECKMX METOJOB PELICHHWS  3a1ad,
IPOBOANTH PACUETHl HA OCHOBAHMM MMEIOIIMXCS TAHHBIX, AHAJTM3UPOBAThH
pPE3yAbTaThl U KOPPEKTUPOBATh METO/ABI PELICHHUS C YUETOM MOJYyYEHHBIX
PE3YJIBTATOB,

pelaTh Ka4eCTBEHHbIE 3aJaud, TPeOyroure NPUMEHCHHsS 3HAHWNA W3
Pa3HBIX Pa3AeiioB Kypca PU3UKK, a TAKKEC MHTETPallMd 3HAHWH U3 IPYTHX
NPEIMETOB E€CTECTBEHHO-HAYYHOIO LMWKJIA. BBICTPAMBATH JIOTHYECKYIO
LENOYKY PACCY>KIEHUI ¢ ONOPOi Ha N3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
¥ (PU3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUS M  OOBSCHEHHS OCHOBHBIX
OPUHLAMIOB PaOOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKHAX YCTPOKUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB,;

OPUBOIUTE TMPUMEPBl BKJIAAA POCCHWCKHX M 3apyOEKHBIX YUEHBIX-
(M3MKOB B pa3BUTHE HAyKH, B OOBICHEHUE MPOLECCOB OKPYKAKOLIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JESATEIbHOCTA YEJIOBEKA, CBA3aHHON € (PU3MYECCKMMH MPOLECCAMH, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O paliOHATBHOM
IPUPOIONOIB30BAHIM, A TAKXKE Pa3yMHOM HMCHOJb30BAHWU AOCTUKCHUN



HAYKA W TEXHOJOTWMA JUId HAJBHEHINETO PA3BUTUS YEIIOBEYECKOTO
00IIIeCTBA,

OPUMEHATh pa3ivyHble CrocoObl paboThl ¢ MHpOpMaLKEhd (PU3NIECKOro
COJIEP)KAHUSI € HWCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTH, TP 3TOM MCIOJIB30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIC
TEXHOJOTMM JI1 TIOMCKA, NEpepabOTKM W NPEAbIBICHUS Y4YeOHOH W
HAyYHO-NOMYJISPHON WH(OpMaIMKU, CTPYKTYPUPOBAHUS U MHTEPIIPETALINT
uHopMaIK, MOMYYEHHOW U3 Pa3IUYHBIX WCTOYHHMKOB, KPUTHYECKH
aQHAJIM3APOBATh  MOJYYAEMYKO  HMHQOpPMAlMIO MW OLEHWUBATHL €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WH(OPMaLUK;

POSIBIIATH OpraHU3alMOHHBIE u MO3HABATEJIbHBIE YMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B MPOLECCE
BBITIOJTHEHHSI POCKTHBIX U yUYEOHO-UCCIIEI0BATENBLCKAX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3JIMYHBIX COLMAJBHBIX POJICH,
IUTAHAPOBATh paboTy TPYMIIBI, PAMOHATIBHO PACMIPEACTATE ACATENBHOCTD
B HECTAHJAPTHBIX CHUTYALMsX, aJCKBATHO OLICHWBATh BKJIAJ KQXKAOIO U3
YYaCTHUKOB TPYIIIBI B PEUIEHUE PACCMATPUBAEMOI MPOOJIEMBI;

OPOSBIIATE MOTUBALMIO K Oyayliel npo(heCcCHOHATBbHONU ACITENPHOCTH 1O
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPODUIISL.
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