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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o (u3MKE HA YPOBHE CpPEAHEro oOmEero oOpa3oBaHus
pazpaboTaHa Ha OCHOBE TMOJIOKEHUH M TPeOOBAHWA K pe3ysibTaraM OCBOCHMS
OCHOBHOM 00pa3oBaTeNbHOM mporpamMmel, npenacraeieHHbix B GI'OC COO, a
Takxke ¢ yuétom (enepanbHoi padoueil mporpaMMbl BocnuTaHus W KoHuenuuu
npenoaaBaHus yueOHoro npeamera «OPu3nka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  deaepanmu, — peau3yIOMIMX  OCHOBHBIE  OOpa3oBaTEIbHBIC
IPOrpPaMMBbl.

[TporpaMma no pu3MKe onpeaesseT 00sS3aTeNbHOE MPEAMETHOE COAEPKAHUE,
YCTAHABIIMBACT PEKOMEHYEMYIO MOCIIECI0BATEIbHOCTh U3YUEHUS TEM M Pa3lIEioB
y4e€OHOr0 MpeaMeTa ¢ YYETOM MEKIPEAMETHBIX W BHYTPUIPEIMETHBIX CBS3CH,
JOTUKKA  y4eOHOr0 MpoLecca, BO3PACTHBIX OCOOCHHOCTEHW — O0YyYarOmIMXCs.
[TporpaMMa mo ¢usuke AAET MPEACTABICHUE O LEAX, COAECPKAHUM, OOILICH
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYYaAKOIIUXCS CPEACTBAMH
yueOHoro npeaMera «dOusrkay Ha yriyOJIEHHOM YPOBHE.

Hzyuenue kypca puzuku yriayOJaEHHOTO YPOBHSI MO3BOJISIET PEAIM30BaTh
3a1a4i npo(ECCUOHATIBHONW OPUEHTALMHU, HANIPABJIEHO HA CO3/IAHWE YCIOBUM AJIs
NPOSIBJIEHUS] CBOMX HWHTEIUICKTYAJbHBIX W TBOPYECKMX CHOCOOHOCTEH KaXKABIM
o0yvaroImumcsi, KOTOPbIE HEOOXOAMMBI [ NPOAOJDKEHUS O0Opa3oBaHMs B
OpraHu3alMsIX MPOPECCHOHANTBHOIO O0pa30oBaHMs N0 PA3JIMYHBIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEHUATBHOCTSIM.

B nmnporpamme mno (Qu3nke ONpeAcHArOTCS IJIAHUPYEMBIC PE3YJbTaThI
OCBOCHHUS Kypca (PU3HKK HA YPOBHE CPEIAHETO OOUIEro 0Opa30BaHus: JIMYHOCTHBIE,
METANPEAMETHBIE, MPEAMETHbIE (Ha  ynIyOnméHHoOM  ypoBHe).  HayuHo-
METOJOJIOTUYECKOH OCHOBOW Uit pa3paboTku TpeOOBAaHMI K JIMYHOCTHBIM,
METANPEAMETHBIM W TMPEAMETHBIM Pe3yJbTaTaM OOy4YaroIUXCs, OCBOMBLIMX
nporpamMmy 1o (PU3MKE Ha YPOBHE CpeaHero oomero oOpa3oBaHHMs Ha
yriyOJIEHHOM YPOBHE, SIBIISIETCS CACTEMHO-AEATEIbHOCTHBINA MOIXO/.

[TporpaMma o Gpu3nKe BKIIFOYAET:

IUIAHUPYEMBIE PE3yJIbTATBl OCBOCHUS Kypca (u3MKuM Ha yriyOnéHHOM
YPOBHE, B TOM YUCJI€ MPEAMETHBIE PE3YJIBTATHI IO rojiaM 00yYEHUS,

CoJiepkaHue y4eOHOro npeamera « Gu3uka» 1mo rogam o0y4YeHHs.

[TporpaMMa mo Qu3MKe HMEET NPUMEPHBIA XapakTep M MOXKET OBITh
MCIOJIb30BaHA YUUTENAMHU (PU3HKH 711 COCTABJICHHS CBOMX pab04YMX MPOrpamm.

[TporpaMmMa no (pu3MKe HE CKOBBIBACT TBOPYECKYIO MHULMATUBY YUHUTENEH U
NPEIOCTABISCT BO3MOXKHOCTH Il pealM3alid  Pa3UYHbIX METOIUYECCKHX
NOIXOJ0B K NPENOAABaHUIO0 (M3WKM HA YIIyONEHHOM YPOBHE TPH YCIIOBUU
COXPaHEHUs 003aTENBHOM YaCTH COACPKAHUS Kypca.



duznka Kak Hayka O HamOojee OOIMX 3aKOHAX NPHPOIbI, BHICTyNas B
KaueCTBE yYeOHOTO MPEAMETA B IIKOJIE, BHOCUT CYLICCTBEHHBIN BKJIAI B CUCTEMY
3HaHWI 00 okpyskaromeM mMupe. LLIkombHbIH Kype (PU3HKN — CUCTEMOOOpa3yOIIniA
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, TOCKOIBKY (PU3NUYECKUE 3aKOHBI
JekaT B OCHOBE TMPOIECCOB M SIBJICHWN, W3y4YaCMbIX XWUMHCH, OWOJIOTHUCH,
¢uznueckoid reorpadueii W acTpoHOMHUEH. HCMonb30BaHWE W AKTHUBHOE
OPUMEHEHUE (U3WYECKUX 3HAHWHA OMPENENHAIO XapakTep M OypHOE pPa3BUTHE
Pa3HOOOPA3HBIX TEXHOJNOTHA B CPEPE DHEPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJIyYECHUs HOBBIX MAaTEpPHANIOB C 3aJaHHBIMH CBOHCTBaMu. M3ydeHue
(M3MKA BHOCUT OCHOBHOH BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTUHBI MUPa 00ydvarowerocs, B (POPMUPOBAHUE YMEHWI MPUMEHSATh HAYUYHBIA
METO]I TO3HAHMS TP BBITIOJIHEHUN UMH YUEOHBIX UCCIIETOBAHMIA.

B ocHOBY kypca pu3rku Ha ypOBHE CpeTHEr0 00UIeEro 00Opa30BaHMUs MOJIOKEH
PsII UACH, KOTOPBIE MO>KHO PACCMATPUBATh KAK MPUHLMIIBI €M0 TOCTPOCHUS.

Hoea uenocmuocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COACPYKUT MATEPHA U3 BCEX PA3ACIOB (PU3HMKH, BKIIFOUAET KaK
BOMPOCHI KJIIACCUYECKOM, TAK U COBPEMEHHOH (DU3HKH.

Hoea zenepanusayuu. B cOOTBETCTBMM C HEH Marepuan Kypca (U3NKU
00beIMHEH BOKPYTr (u3nMyecKkux Teopuil. Benmymum B Kypce SBISETCS
(opMUPOBAHUE TPEIACTABICHUNA O CTPYKTYPHBIX YPOBHSIX MATEPHH, BEIIECTBE W
(O

Hoea zymanumapusayuu. EE peanuzanys NPEeAnoyiaracT MCHOJb30BAHUE
TYMaHUTAPHOTO TOTEHUMAIA (PU3HYECKON HAYKH, OCMBICIICHUE CBS3H Pa3BUTHS
¢u3nkn ¢ pasBUTHEM OOWIIECTBA, a TaKXkKe C MHPOBO33PCHUYECKUMU,
HPABCTBEHHBIMH M SKOJIOTMYECKHUMHU MPOOJIEMAMH.

Hoea npuxnaonoii nanpasiennocmu. Kypc gusuku yriryOJI€HHOTO YPOBHS
OPEANOaracT 3HaKOMCTBO € IIAPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKHX
MPUWIOKEHUI W3YYEHHBIX TEOPUl M 3aKOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YPOBHE OOLIMX NPEICTABICHUIA W COBPEMEHHBIE TEXHMYECKHE YCTPOKCTBa, W
TEXHOJIOTHH.

Hoea 3konocuzauuu peanusyercs TMOCPEACTBOM BBEACHHS DJIEMEHTOB
COJEP)KaHUs, TMOCBAMIEHHBIX SKOJOTMYECKUM MPOOJEMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJIOTWHA, a TaKke OOCYKICHUS
npo0JIEM PALMOHAIBHOTO MPUPOAOIIONB30BAHMS M SKOJIOTHYECKO O€30MaCHOCTH.

OcBoeHUE CONEPKAHMS TPOrPaMMBbI 1O (PU3HUKE JOJKHO OBITh MOCTPOCHO HA
NPUHLANAX CHCTEMHO-AEATENBHOCTHOTO moaxoaa. s pusukm peanusanust 3THX
NPUHLANIOB 0a3MPYETCs HA MCIOJIB30BAHUHA CAMOCTOSITENILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIEHCTBYIOIIEr0 (pakropa yueOHOro mpouecca. s yrinyOnéHHOTO
YPOBHS — 3TO CHUCTEMA CaMOCTOSTENBHOIO YYEHMYECKOrO SKCIEPUMEHTA,



BKJTIOYAIOLIETO (PPOHTAILHBIE YUEHUYECKUE OTBITHI MPU M3YYCHUHM HOBOIO
marepuaina, JadopaTopHbie padoThl U PadOTHI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
aBa cnocoba peanuzanuu  (PU3MUECKOro MpakTukyma. B mepBom  ciywae
NPAKTUKYM MpoBoaUTCs nuO0 B KoHIe 10 u 11 kimaccos, mubo mocne mepBoro u
BTOPOT0 MOJIYTOAMA B KaXIOM W3 3THX KJaccoB. Bropoit cmocod — 310
UHTErpaiusi paboT MPaKTUKyMa B CUCTEMY JIaOOpaTOpHBIX padOT, KOTOPHIE
MPOBOJATCS B MpONECCe M3ydeHUs pazaena (temsel). [Ipu 3ToM moa padotamu
NPAKTUKYMA MOHUMAETCS CaMOCTOATEIBbHOE MCCIEAOBAHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOTO, 0OOOIMIEHHOTO BUAA O€3 NMOIAroBOil HHCTPYKIIVH.

B nporpamme mo (Qu3Mke cuUcTEMa YYEHUYECKOTO OKCHEPUMEHTA,
n1a0opaTOpHbIX padOT U MPAKTHUKyMa MPEJCTaB/ieHA €IWHBIM NepeuHeM. Bribop
TEMATUKKU Ui STUX BUJOB YUYEHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISETCS
y4acTHUKaMU 00Pa30BaATEIBHOIO MPOLECCa UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHAPOBAHKUsST W OCHallcHus KaOwmHera (u3uku. [Ipm 3ToM obecneumBaeTcs
OBJIaICHUE OOYYAIOIIMMUCS YMEHUSIMU TPOBOJUTH TMPSAMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIICOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH M MOCTAHOBKY
OMBITOB MO MPOBEPKE MPEAJIOKEHHBIX TUIIOTE3.

Bonblioe BHUMaHUE YIENSETCS PEUICHUID PACUYETHBIX M KAYECTBEHHBIX
3anay. [Ipu 3TOM [jIsi pacyETHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 33[la4d C SBHO
3aJaHHOM W HESBHO 3aJaHHOW (PM3WYECKOW MOJEINBIO, MO3BOJISIOIME TPUMEHSTh
W3YYCHHBIE 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasieciia Kypca, Tak U
UHTETPUPYs MPUMEHEHUE 3HAHUI U3 Pa3HbIX Pa3nenoB. [1Jis Ka4eCTBEHHBIX 3ajay
OPUOPUTETOM SIBJISIFOTCST 3a7aHusi Ha OOBACHEHME/MIPEICKA3aHUE MPOTCKAHMS
(U3NYECKUX SIBJICHUNA W MPOLIECCOB B OKPY KAKOILIEH XKU3HU, TPEOYIOMME BEIOOpA
$u3nUECKOit MOIENH [T CUTYallMK MTPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBaHusmu DPI'OC COO k MarepuajibHO-
TEXHUYECKOMY OOECHEUYCHHIO0 YUeOHOTO mporecca Kype (pu3MKd yriyOJIEHHOTO
YPOBHSI HA YPOBHE CPEHErO 00IIEro 00pa3oBaHUs JOKEH U3YUYaThCs B YCIOBUSX
npeaMeTHOro kaOuHeta. B kaOuHere (PU3MKH AOIDKHO OBITH HEOOXOAMMOE
JadopaTopHoe OOOPYAOBAHUE JUISl BBIMOJIHEHUS YKa3aHHBIX B MPOrpaMMe IO
(U3MKE YUYEHMYECKHX OMNBITOB, JIAOOPATOPHBIX pabOT M paboOT MpaKkTUKyma, a
TAK>KE IEMOHCTPAMOHHOE 000PY TIOBAHHME.

JleMoHCTpalmoHHoe  00opyJ0oBaHuE (HOPMUPYETCST B  COOTBETCTBUHM C
OPUHIUIIOM MHHUMAJIBHOM  JTOCTATOYHOCTHM M O0ECNEeUMBACT MOCTAHOBKY
NEPEUYUCICHHBIX B MporpaMme Mo (U3MKE KIIOUEBBIX JACMOHCTpaLUi JJis
UCCJICAOBAHMST  M3Y4YaeMbIX  SBJICHMM M  MPOLECCOB, OMIUPUUECKUX U
($yHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX TPUMEHEHUH.

JlaGoparopHoe 00OpPYyAOBAHME [UIsl YYEHWUYECKMX NPAKTHYECKUX PadOT
dopMUpyeTCS B BUJEC TEMATHUYECKUX KOMIUIEKTOB M OOECIEUMBAETCS B PacuéTe



OJTHOTO KOMIUIEKTA Ha JABYX OOydYarommxcsi. TeMaTH4eCKHEe KOMIUICKTHI
Ja00paTOpHOTO OOOPYAOBAHUS JOJOKHBI OBITH MOCTPOCHBI HA KOMILJIEKCHOM
WCIOJIb30BAHNU AHAJIOTOBBIX M LHU(PPOBBIX MPUOOPOB, & TAKKE KOMITBEOTEPHBIX
WU3MEPUTENIbHBIX CUCTEM B BHJIE LIM(PPOBBIX JTAOOPATOPUH.

OCHOBHBIMU LICTISIMA U3YUCHUS (PU3MKHU B 0011EM 00pa30BaHUM SBISIOTCS:

(opMupOBaHME HHTEpPECA W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY
W3YUYCHUIO TPUPOIBI, PA3BUTHE HMX HWHTEIUIEKTYAIbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

Pa3BUTHE MPEICTABICHHUIA O HAYYHOM METOJAC MO3HAHWUA M (POPMUPOBAHUE
UCCJIEIOBATENBCKOIO OTHOIICHUS K OKPY KAOIIUM SIBJICHHSIM,

(OpMUPOBAHME HAYUYHOTO MHUPOBO33PEHHUS KAK PE3Yy/bTAaTa M3yUYEHUS OCHOB
CTPOCHMS MATEPUU U (PYHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(OPMHUPOBAHUE YMEHUN OOBSICHATD SIBJICHUS ¢ UCTOJIb30BAHUEM (PU3HMUECKUX
3HAHWNA U HAYYHBIX IOKA3aTENbCTB,

(opMUPOBAaHWE MNPEACTABICHUHA O pPONM (PU3UKKM AN Pa3BUTHS JIPYIHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA,

pa3BUTHE  TPEIACTABICHUMHA O  BO3MOXHBIX  c(epax  Oyaywmei
NpO(PECCUOHANIBHON  JEATENBHOCTH, CBSI3aHHBIX C (DU3MKOHM, MOJArOTOBKA K
JaJIbHEHIIEMY OOYYEHHUIO B 3TOM HAITPABJICHUU.

JlocTkeHre 3THX Heneld 00eCcneunBaeTCs PEMICHUEM CIECAYIOMMX 3a1a4 B
MPOLECCE 3YUYEHUS Kypca (PU3MKK HA YPOBHE CPEAHEr0 00MIero o0pa3oBaHus:;

npUOOPETEHNE CUCTEMBI 3HAHHMI 00 OOIMX (PU3HUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHMSAX,  BKIKOYAas  MEXAaHUKY,  MOJEKYJISAPHYK  (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH,

(opMUPOBAHME YMEHUI MPUMEHSITh TEOPETHUECKUAE 3HAHUS UTsl OOBICHEHUS
(U3NYECKUX SBJICHUHA B NPUPOJAC W JUIs NMPUHATHS NPAKTHYECKUX PEUICHHNA B
MOBCEIHEBHOM YKU3HU,

OCBOEHHME CIOCOOOB PEIICHUS Pa3IMYHbIX 33Ja4 C SBHO 33JaHHOMN
(U3NYECKO MOIENBIO, 3a/1a4, MOAPa3yMEBAIOIIMX CAMOCTOATEIBHOE CO3/1aHUE
(u3nYeCKOil MOJAENM, AaACKBATHON YCIOBMSM 33Ja4d, B TOM YHUCIIE 331a4
WHKCHEPHOTO XapaKTepa,

NOHAMAaHWE (U3NYECKUX OCHOB W MPUHLUINOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, MX BIUSHUS HA OKPY>KAIOIIYIO CPEAY;

OBJIAZICHUE METOAAMH CAMOCTOSATEIBHOTO TIUIAHUPOBAHUS W MPOBEICHUS
(U3NYECKUX  OSKCIICPUMEHTOB, aHAIM3a M HMHTEpOpeTauuud  MHPOpMaLuH,
OTPEACTIEHUS TOCTOBEPHOCTH MOJYUYEHHOTO PE3YJIBTATA,

CO3/IaHUE YCJIOBHWA JJIi Pa3BUTHS YMEHHWH MPOEKTHO-UCCIEA0BATENBCKOM,
TBOPYECKON EATEIBHOCTH,



pa3BUTHE UHTEpPECa K chepam mpodecCHOHATbHON ACSITENEHOCTH, CBSI3aHHOM
¢ (PUBHKOIA.

B coorBerctBun ¢ TpedoBanusmu OI'OC COO yriyOnéHHbIA yPOBEHb
u3ydyeHus yuyeOHoro mnpeamera «Ddu3nkay Ha YPOBHE CPEAHEr0 OOIMIETO
oOpa3oBaHMsl BBIOMpPACTCS OOYYAKOIIUMUCS, T[JIAHUPYIOWIMMH TPOJOJDKEHHUE
00pa3oBaHusl MO CMEUHAATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOQHIISL.

Ha uzyuenue ¢usukn (yrnyOnéHHBIA YPOBEHb) HA YPOBHE CPEHErO OOLIETO
oOpazoBanus orBoautcs 340 yacos: B 10 kmacce — 170 yacoB (5 yacoB B HEACIIO),
B 11 knacce — 170 yacoB (5 4acoB B HEACIIO).

[IpennaracMblii B mporpamMme Mo (u3MKe TNepeuyeHb JabOpPaTOPHBIX U
OPAKTUYECKUX padoT SBJISIETCS PEKOMEHIOBAHHBIM, YUMTENb JEJAaeT BHIOOD
OPOBEACHUS JIAOOPATOPHBIX PabOT M OMNBITOB € YUYETOM WHAMBUAYAIbHBIX
0COOEHHOCTEH 00YUarOIIUXCS.



COAEPKAHUE OBYYEHUA
10 KJTACC

Pasnen 1. Hay4unblii MeToa nNo3HAHUS NPUPOABI.

dusuka — (pyHIaMEHTAIbHAS HayKa 0 mpupoae. HayuHblil MeToa mo3HaHuA U
METOJIbI UCCENOBAHUS (PU3NYECKUX SIBJICHUM.

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

CrocoObl  M3MepeHust (PU3MUECKUX BEIMYMH (QHAJIOTOBBIE W LU(POBBIE
WU3MEPUTENTbHBIE MPUOOPHI, KOMITBIOTEPHBIE TATYAKOBBIE CUCTEMBI ).

[TorpemHocTH  M3MEpPEHW  (QU3MYECKUX  BENWYMH  (A0COMIOTHAs W
OTHOCUTEbHAS).

MoaenupoBanue (PU3HUECKUX SBICHUI M MPOLECCOB (MAaTepralibHas TOUKa,
aOCOIOTHO TBEPAOE TENO, WACAIbHAS >KUAKOCThb, WJCAJbHBIA Ta3, TOYCYHBIH
3apsan). 'unoreza. Guznueckuii 3aK0H, TPAHULBI €T0 TPUMEHUMOCTH. Du3HUecKas
TEOPUSL.

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

Yuenuueckuii 3xcnepumenm, rabopamopnsie padombvl, RPAKMUKyM.

H3mepeHue cuiibl TOKAa W HANOPsDKEHUS B LENW MOCTOSHHOTO TOKA MPH
MOMOIIH AHAJIOTOBBIX U HU(PPOBBIX H3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ nu@posoi nadoparopueii no ¢usuke. [Ipumepsl U3mMepeHus
(pM3NYECKUX BETUYHH TP MOMOIIY KOMIBIOTEPHBIX JaTYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABHKEHUE. OTHOCUTEIBHOCTh MEXAHMYECKOrO JBHKCHHSL.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a0a4 MEXAHUKH.

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

[lepemelieHne, CKOPOCTh (CpemHsss CKOPOCTb, MTHOBEHHAs CKOpPOCTb) W
YCKOPEHUE MATEPUATIBHOW TOYKH, MX MPOCKIMM HA OCH CHCTEMBI KOOPIMHAT.
CnokeHHe MEePEMEICHUI U CIIOKEHUE CKOPOCTEM.

PaBHOMEPHOE ¥ PABHOYCKOPEHHOE MPSAMOJIMHERHOE IBMKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHSI ¥ IyTH MAaTEPHAIILHOM TOYKH OT BPEMEHH U UX
rpaukm.

CBoOomHOE MmajnecHUE. YCKOpeHUuEe CBOOOAHOrO majicHus. JIBUKEHWE Tena,
OpOLIEHHOr0 TOJ YIJIOM K TOPH30HTY. 3aBHCHMOCTb KOOPAMHAT, CKOPOCTH H
YCKOPEHUSI MaTepUaIbHON TOUKH OT BPEMEHU U UX TPAPUKH.



KpuBonmuuenHoe  OBWOKEHUE.  [IBJKEHHME  MATepUAIbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBass M JuHEHas ckopocTh. [lepmon m yactora oOpateHus.
LleHTpOCTpEMHUTENBHOE (HOPMAIBHOE), KAacaTeIbHOE (TAHTCHIMAIBHOE) U TIOJTHOE
YCKOPEHUE MAaTEPUATTBHON TOUYKH.

TeXHUYECKUE YCTPOMCTBA W TEXHOJIOTMYECKUE TMPOLECCHL CIUIAOMETP,
JBWOKEHUE CHAPSAOB, LEIMHBIE, [MIECTEpEHYATBIE W PEMEHHBIE TEPEAUH,
CKOPOCTHBIE JIN(THI.

Hemoncmpauuu.

Mopenb cucTeMBl OTCUYETA, MILTIOCTPALMS KMHEMATHYECKUX XAPAKTEPUCTHUK
JIBUOKEHUSI.

CrocoObl UCCIeI0BaHNS TBHKEHUIA.

HnnrocTpanus npeaenbHoro nepexoaa i U3MEPEHUE MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABM>KECHUN € MCTIOIB30BAHUEM MEXAHU3MOB.

[Tamenue Ten B BO3AYXE U B PA3PEIKEHHOM ITPOCTPAHCTBE.

HaGmronenne aukeHust Tena, OPOLIEHHOTO MO YIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

Hamnpasnenue ckopocTy pu ABMKEHUM 110 OKPYKHOCTH.

[TpeoOpa3oBanue yrioBOH CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEH, TPACKTOPUI, CKOPOCTEH NBUKEHUS OOHOTO M TOTO K
T€Ja B pa3HbIX CUCTEMAX OTCYCTA.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonivl, NPAKMUKYM.

H3yueHne HEPABHOMEPHOIO ABWXKEHMS C LEIBIO ONPEACICHUS MTHOBEHHOR
CKOPOCTH.

H3mepenne yCKOpeHUs NpU NPSIMOJIMHERHOM PaBHOYCKOPEHHOM JIBHYKEHUHU
10 HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTA OT BPEMEHU IPU  PABHOYCKOPEHHOM
JIBUOKCHUU.

U3mepenne  yckopeHMs ~ CBOOOAHOrO  maacHuss  (PEKOMEHIOBAHO
UCIOJIb30BaHUE U (PPOBOIA TaGOpaTOpun ).

HM3yueHne ABWKEHWS Tena, OpPOLICHHOTO TrOpu30OHTabHO. [IpoBepka
TUINOTE3Bl O TPSAMOA TPONMOPLUMOHAIBHON 3aBUCMMOCTH MEXKIY JANbHOCTBEO
MOJIETA M HAYAIbHON CKOPOCTBIO TEA.

HNzyyenne IBWKEHUSA Tena IO OKPY)KHOCTH € IOCTOSSHHOM IO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMMOCTH Meproja OOpallleHUss KOHMYECKOTO MAasSTHHKA
OT €ro MapameTpoB.

Tema 2. /lunamuka.



IlepBeiii 3akoH Herotona. HMHeprmaneHbie cuctemsl orTcu€ra. lIpuHOMMN
oTHOcHTeNbHOCTH ["anmnes. HemHepumanbHbIE CUCTEMBI OTCYETA (OMPEAEIICHUE,
PAMEPHI).

Macca tena. Cuna. [IpyHoun cyneprno3uimm Cul.

Bropoii 3akoH HerOTOHA [UIs MaT€pUaIbHON TOYKH.

Tperuit 3akoH HbrOTOHA [UT MaTEPHATIBHBIX TOYEK.

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

Cuna TsbxkecTd. 3aBUCUMOCTBh YCKOPEHHsI CBOOOJHOIO MAAEHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO TUIAHETHI W OT Teorpaguueckoil [MMpOTHL. JIBHXKEHUE
HEOECHBIX TEN U UX CIYTHUKOB. 3akoHbl Kemepa. [lepras kocMuUecKasi CKOPOCTb.

Cuna ynpyroctu. 3axkoH ['yka. Bec rtema. Bec Ttema, ABMXKyIIErocs c
YCKOPEHUEM.

Cuna tpenust. Cyxoe Tpenue. CHIIa TPEHHS CKOJBXKCHUS W CUjla TPEHUS
nokost. Koapduument tpenus. Cuna CONpOTHBIICHHS MPU JABWKCHUM Tella B
YKUIKOCTH WJIH rase, €€ 3aBUCUMOCTb OT CKOPOCTHA OTHOCUTEIBHOTO ABUKCHUS.

Hasnenue. ['mapocrarnyeckoe nasienue. Cuiia Apxumena.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI. TMOIIMITHUAKM,
JIBUYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaGnronenne n1BrKEHMs TENT B MHEPLHAAIBHBIX U HEMHEPLHAAIBHBIX CUCTEMAX
OTCHUETA.

[IprHIMT OTHOCHTENIBHOCTH.

Kayenne nByX LWIMHAPOB WM IAPOB Pa3HOHM MAacCel ¢ OJMHAKOBBIM
YCKOPEHUEM OTHOCUTENIBHO HEMHEPLMATIBHOW CUCTEMBI OTCUETA.

CpaBHEHHME  DPABHOACHCTBYIOIIEH  NPUJIOKEHHBIX K  TENy CHI  C
ITPOU3BEACHUEM MACCHI TEJIA HA €r0 YCKOPEHUE B MHEPLUUATIBHOM CUCTEME OTCYETA.

PaBeHCTBO CHUII, BOBHUKAKOIIMX B PE3YJIBTATE B3aUMOJACHCTBUS TEJL.

H3mepeHnne Macc 1o B3auMOAECHCTBHIO.

HeBecoMOCTb.

Bec tena npu yCKOPEHHOM NOABEME U TTAJACHWH.

LleHTpoOE)KHBIE MEXAHU3MBI.

CpaBHEHHUE CUJI TPEHUSI TTOKOS, KQUEHUS U CKOIIBKEHUS.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabonvt, NPAKMUKYM.

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

[TpoBepka THIMOTE3BI O HE3ABUCHMMOCTH BPEMEHM JBMKEHMS Opycka 1O
HAKJIOHHOM IIJIOCKOCTH HAa 3aJaHHOE PACCTOSTHUE OT €r0 MacCHhl.



HccenenoBanue 3aBUCUMOCTH CWJI YIIPYTOCTH, BO3HUKAKOIIMX B MPYXKUHE U
PE3NHOBOM 00paslie, OT UX AehOPMALIHH.

H3yueHne NBHKEHHS CUCTEMBI TEJI, CBS3aHHBIX HUTBIO, MEPEKUHYTON Yepe3
JETKUiA OJIOK.

HUzmepenne kodpuimenta TPpEeHUsl 0 BEJIUYMHE YIIIOBOro ko3¢ (uiueHta
3aBUCUMOCTH F(N).

HccnenoBanne nBr>keHust Opycka Mo HAKJIOHHOM IITOCKOCTH C MEPEMEHHBIM
KO3 ((PUIUEHTOM TPEHUSL.

H3yueHune nBMOKEHNUS IPy3a HA BATy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHOE Temo. llocTymarenbHOE M BpalIATENbHOE JIBHYKEHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCHTENIBHO OCH BpalieHus. [lnedo cuibl
Cno>keHHe CHl, TPUIIOKEHHBIX K TBEPAOMY Telly. LIEHTp TsbkecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TENA.

YcToitunBoe, HEYCTOWUYMBOE, O€3PA3NTMYHOE PABHOBECHE.

TeXHUYECKUE YCTPOMCTBA W TEXHOJOTMYECKHE TPOLECCHL KPOHIUTEHH,
CTPOUTENBHBIA KPaH, PEIIETUATHIE KOHCTPYKLUN.

Hemoncmpauuu.

VY CII0BUSL pABHOBECHSI.

Bunbl paBHOBecCHs.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonivl, NPAKMUKYM.

HccnenoBanue ycnoBUH PaBHOBECUS TBEPAOTO Tena, HMMEIOIIErO0 OCh
BpALICHUS.

KoHcTpynpoBaHHe KPOHIITEHHOB M PACUYET CUIT YIIPYTOCTH.

H3yueHune yCTOWYMBOCTH TBEPAOIO TENA, AMEIOLIETO TUIOLIAAb ONOPHI.

Tema 4. 3akoHbl COXpaHeHUus é MEXaHUKe.

HNMnynbec MaTepraibHONM TOYKM, CUCTEMBI MATEPUAIIBHBIX TOYEK. LIeHTp Macc
CUCTEMBI MATEPUAIBHBIX TOUEK. Teopema O IBMXKEHUM LIEHTPA MACC.

WMy nbC CUITBI 1 U3MEHEHHE UMITYJIbCA TEJIA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

MOMEHT uMITyJIbCA MaTepHAIBHOW TOYKH. lIpenacraBiieHHe O COXpaHEHHUH
MOMEHTA UMITYJIbCA B LEHTPAIBHBIX TOJISAX.

Pabotra cunmbl HA MajloOM M Ha KOHEYHOM MepemenieHuu. [ paduueckoe
NPEICTaBICHUE PAOOTHI CHUIIBL.

MOILHOCTH CHJIBL.

Kunernueckas 3Heprusi MarepHaibHOM TOukW. Teopema 00 HM3MEHEHHH
KUHETHYECKON DPHEPTUU MATEPHATIBHON TOUKH.



[ToreHUManbHBIE W HEMOTCHUMAIBHBIE CUIBL. [lOTEHUIMANbHAs SHEPTUSL.
[ToTreHuManbHas 3HEPrus ynpyro AepOpMUPOBAHHON MpyxuHbL. [loTeHnMabHas
SHEPrUsl TeNna B OJHOPOJHOM TPAaBUTALMOHHOM mnose. [loTeHumanbHas 3HEprus
TEJIa B TPABUTALMOHHOM IOJIE OJTHOPOJHOTrO 1Iapa (BHYTpU W BHE mIapa). Bropas
KOCMHUYECKAsE CKOPOCTh. TPeThst KOCMUYECKAs CKOPOCTb.

Cesi3p pabOTBl HEMOTEHUMAIBHBIX CWJI C W3MECHEHUEM MEXAHWUYECKOH
SHEPIUX CUCTEMBI TEII. 3aKOH COXPAHEHUSI MEXQHUYECKOM SHEPIHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUSI.

YpaBHeHue bepHynu Uit MACATBHON JKUAKOCTH KAaK CJIEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKON DHEPIUU.

TeXHUYECKUE YCTPONUCTBA U TEXHOJIOTHYECKUE MPOLIECCHI: JABM)KEHUE PAKET,
BOJOMET, KONEP, MPY>KUHHBIM TUCTOJET, TUPOCKOM, (PUIYPHOE KaTaHUE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE NBIOKEHHE.

H3mepenne MOIHOCTH CHJIBI.

H3MeHeHne SHEPruy Tea MPU COBEPLICHUN PAOOTHI.

B3anmHble MpeBpalieHUsi KAHETUYECKONM W IMOTEHUHUAIBHOW DHEPruil MpH
JNEHACTBUM HA TEJIO CUIIBI TSHKECTH U CUIIBI YIIPYTOCTH.

CoxpaHEHUE SHEPTUU MTPU CBOOOHOM IMA/ICHUH.

Yuenuueckuii yxcnepumenm, nadbopamopnsvie pabomvt, RPAKMUKYM.

H3mepenne nmnymbca Tena no TOpMO3HOMY MYTH.

H3mepeHue cuibl TITWM, CKOPOCTH MOJEIW 3JEKTPOMOOWIS M MOIIHOCTH
CHWJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIBCA TEIA C UMITYJIBCOM CHIIBL.

HccenenoBanue COXpaHEHUST UMITYJIBCA MTPU YIIPYTOM B3aUMOJICHCTBUM.

H3mepeHne KHHETUYECKOR SHEPTUU TeJIa 10 TOPMO3HOMY Iy TH.

CpaBHEHME U3MEHEHUS TOTCHUMAIBHON SHEPTUH NPY>KUHBI ¢ PaOOTON CHITBI
TPEHUSL.

Onpenenenne padoThl CWIIBI TPEHUS NPH JBWKEHUM Tela MO HAKIOHHOHN
IJIOCKOCTH.

Pazpnen 3. Moseky/sipHast pu3uKa 1 TEPMOJAMHAMHUKA.

Tema 1. OcHOGbI MONEKYIAPHO-KUHEMUYUECKOU meopul.

OCHOBHBIE TOJIOKECHHAS MOJIEKYJISIpHO-KuHETHUeCKOH Teopun (MKT), wux
onbiTHOE  oOocHOBaHue. Juddy3us. bBpoyHOBCkoe ABMKEHHE. Xapakrep
JBWOKEHUST W B3aMMOJCHCTBHS YaCTHLl BeHlecTBA. MOJENM CTPOCHMS Ta30B,
JKUJKOCTEH M TBEPABIX T€N W OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX



mozened. Macca u  pasMepel Mojiekyn (aromoB). KonmuecTBo BelecTBa.
[TocTrosiHHAs ABOTAIPO.

TennoBoe paBHOBecwe. Temmeparypa W cnocoObl €€ mu3mepenus. [llkana
temneparyp Llenbcus.

Mogenb uAcaIbHOTO Ta3a B MOJEKYJISPHO-KMHETUYECKOW TEOPUU: YACTULIBI
ra3a JBWKYTCsS XaOTHYECKH U HE B3aUMOJACHCTBYIOT APYT C APYTOM.

['a3oBbie  3akoHBI. YpaBHeHMe MeHaeneeBa—Kianelipona. AOGcomroTHAs
temneparypa (mkana temneparyp Kenesuna). 3akon lamerona. M3ompouecchl B
UACAIbHOM Ta3¢ C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
NPEICTABICHAE U30MPOLECCOB. H30TEPMA, U30X0Pa, n300apa.

CBsi3b  MEXIOy JABICHUEM W CPENHEH  KUHETUYECKOM  SHEpPruci
NOCTYNATENBHOTO TEMJIOBOTO ABMXKCHUS MOJIEKYJT HMICATBHOIO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJIIPHO-KUHETHYECKON TEOPHH UACATBHOTO rasa).

Cpsi3p a0CONOTHON TeMMEPATyPhbl TEPMOJIMHAMUYECKONH CUCTEMBI CO CPEIHEH
KMHETHYECKOW SHEPTUEH MOCTYNATENBHOIO TEMIOBOTO JIBUKEHUS €€ YaCTULL.

TeXHUYECKUE YCTPOMCTBA M TEXHOJOIMYECKUE TPOLECCHL TEPMOMETP,
OapoMeTp, MOJYYEHHE HAHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu IBHKEHUS YaCTULL BELIECTBA.

Mopenb OpOyHOBCKOTO JIBUKEHUSI.

Buneoponuk ¢ 3anuchro pealbHOro OPOYHOBCKOTO JIBH>KEHUSI.

Juddy3us >KHIKOCTE.

Mogens onsita LTepHa.

[IpuTspKeHHE MOJIEKY L.

Mopenu KpUCTAUIMYECKUX PEIIETOK.

HaGnronenune u uccne10BaHne n30MpoLecCoB.

Yuenuueckuii yxcnepumenm, nabopamoprvie padonvl, RPAKMUKYM.

HccnenoBanue mponecca  YCTAaHOBIEHUS TEIJIOBOTO  PaBHOBECUS  PH
TEMI000MEHE MEXKAY TOPSUYEH M XOJIOHOM BOJIOM.

H3yueHne HM30TEPMUYECKOrO TMporecca (PEKOMEHIOBAHO HCIIOJIb30BAHHE
uupoBoit 1aboparopun ).

H3yuyeHne n30X0pHOro nmpoiecca.

Hzyuenne n3o6apHOTO mporecca.

[TpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamura. Tennoevie MaumuHol.

Tepmomunamuueckas (T]]) cuctema. 3agaHWe BHEUIHWUX YCIOBUM JyIs
TEPMOJIMHAMHMYECKON CUCTEMBI. BHEIIHNE W BHYTPEHHUE napaMmeTpsl. [Tapamerpsl
TEPMOJIMHAMHYECKON CHCTEMBI KaK CPEIHME 3HAYCHHs BEJIMYMH, OMMCHIBAOLIUX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHamuku. (CaMONpOW3BOIbHAS — PeEJIAKCALUs
TEPMOJMHAMHYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopens HAeanbHOTO ra3a B TEPMOJMHAMUKE — CUCTEMA YPABHEHUM:
ypaBHeHue MeHpaeneeBa—KiianeiipoHa U BBIpAKEHUE JUIsl BHYTPEHHEH SHEPIUM.
YCnoBUs MPUMEHUMOCTH 3TOM MOJENM: HU3Kash KOHLICHTPALMs YaCTHULL, BBICOKHE
TEMIEpParypol. BeipakeHUe it BHYTPEHHEH SHEPTUHA OJHOATOMHOTO WJIEATBHOIO
rasa.

KBaszucrarnueckue U HECTATUYECKHUE MPOLIECCHI.

OneMeHTapHas paboTa B TEpMOAMHAMUKE. Beiuncnenne paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  Kak  cnoco0  M3MEHEHWsT  BHYTPEHHEH — SHEprum
TEPMOAMHAMHMYECKOH  cucTeMbl  0e3  coBepuicHust pabotel.  KoHBekuws,
TEMIONPOBOAHOCTD, U3ITyYECHHE.

KonnyectBo TemmoTel. TemIOEMKOCTh, Tejla. YIelbHas U MOJIApHAs
TCIUIOEMKOCTH BEILIECTBA. YpaBHeHUEe Mailepa. YaenbHas TEIUIOTa CrOpaHUs
torumBa. Pacuér konwuecTtBa TemaoTel npu  Temonepenade. [lonstue 00
anuabaTHOM MPOLECCe.

IlepBelii  3aKOH TepMOAMHAMWUKUA. BHyTpeHHss oHeprusd. KonnuecTsBo
TEIOTBI W paboTa Kak  MEPbl  M3MEHEHWSI  BHYTPEHHEH  DHEPruu
TEPMOJUHAMHYECKON CUCTEMBL.

BTopoil 3ak0OH TEpMOAMHAMMKMA Ul PABHOBECHBIX ITPOLIECCOB. 4YEPE3
3Q/IaHHOE PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI MPOXOJIUT
eAVUHCTBEHHAs aauadara. AOCONIFOTHAs TeMIEparypa.

BTopoil 3aKkOH TEpPMOAMHAMMKMA JJIi  HEPABHOBECHBIX  MPOLIECCOB!
HEBO3MOKHO MEPEAATh TEIJIOTY OT 00Jiee XONOJHOrO Tena K Oosee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpatimMocTh NpUpoOIHBIX MPOILIECCOB.

[TpuHUMnEL KeicTBHS TEIUIOBBIX MauH. KII1/I.

MaxkcumansHoe 3HaueHue KI1JI. Liukn Kapho.

DKOJIOTUYECKHUE aCMEKThl UCIIOJb30BAHUS TEIUIOBBIX ABUraresiei. TemioBoe
3arpsA3HEHUE OKPYKAOLIEH CPEbI.

TeXHUYECKUE YCTPONUCTBA M TEXHOJOIMYECKUE MPOLECCHI. XOJIOAUJIBHHUK,
KOHJIUIIUOHED, JU3CIIbHBIA W KapOIOpPAaTOPHBIA ABUraTev, MmapoBas TypOWHA,
MOJIYYCHUE CBEPXHU3KUX TEMIEPATYP, YTWIM3AIUS «TEIUIOBBIX» OTXOJ0B C
MCIOJIB30BAHUEM TETUIOBOIO HACOCA, YTHIIA3ALM OMOOPraHUYECKOTO TOIIMBA IS
BBIPA0OTKH «TEMJIOBON» U AJIEKTPOIHEPrUU.

Hemoncmpauuu.

H3meHeHne Temneparypel MpH aiuadaTHueCKOM PaCIMPEHUH.

Bo3ayiiHoe OrauBo.

CpaBHEHHUE yACIBHBIX TEINIOEMKOCTER BELIECTB.



CrocoObl I3BMEHEHUS BHYTPEHHEH SHEPIHH.

HccenenoBanue aqmadarHoro mpouecca.

KoMIbroTepHbie MOAETN TEIUIOBBIX IBUTATEIICH.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

H3mepenne yaenbHON TEMIOEMKOCTH.

HccenenoBanue nponecca OCTbIBAHUS BELIECTBA.

HccnenoBanue anmadarHoro mpouecca.

H3yueHne B3aMMOCBS3M DHEPTHHM MEXMOJIEKYJISPHOTO B3aMMOICHCTBUS M
TEMIIEPATYPbI KUTTEHUS KU IKOCTEH.

Tema 3. Azpecammnbie cocmosanua éewecmea. Pasoevie NEPexoosl.

[TapooOpazoBanue u koHjacHcanusi. YcmapeHue W KuneHuwe. YaenbHas
TEMI0Ta NApoOOPA30BAHUSL.

HacellieHHple ¥ HEHACHILICHHBIE Mapbl. KadecTBeHHas 3aBUCUMOCTH
IUIOTHOCTH M JABJICHHUS HACBILUEHHOTO Napa OT TEMIEPATYPBI, UX HE3ABUCUMOCTh
0T 00béMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIEPATYPbI KUIEHUS OT JABJICHHS
B YKUJKOCTH.

BrnaxHocts Bo3ayxa. AOCOIOTHAS U OTHOCUTENBHAS BIAYKHOCTb.

Teépnoe Teno. Kpucramumueckne u aMopHbIe Tena. AHU30TPONUSI CBOWCTB
KpuctauioB. [InaBneHWE W KpUCTAUIM3ALMS. Y AEIbHAs TEIJIOTA IUIABJICHUS.
CyOnumarusi.

Hedopmanuu TBEpIOrO TEna. Pactsbkenune u cxxarue. Capur. Moaynbs FOHra.
[Tpenen ynpyrux aepopmariyid.

TenioBoe pacCIIMPEHUE KUAKOCTEH M TBEPABIX Tel, 00bEMHOE W JIMHEHHOE
pacimpeHre. AHTApMOHK3M TEIJIOBBIX KOJEOAHWI YaCTHIL BEIECTBA KAK MPUYHAHA
TEIUIOBOTO PACIIMPEHUS TeJl (HAa KAUECTBEHHOM YPOBHE).

[TpeoOpazoBanue s3HEprun B (Pa30BbIX MEPEX0AX.

YpaBHEeHUE TEMIOBOIO OanaHca.

[ToBepxHocTHOE HaTskeHHe. Koa(h(PHUIMEHT MOBEPXHOCTHOTO HATSKEHMSI.
Kamuinspaele siBiieHus. J[aBlIeHHE MOA MCKPUBIEHHON MOBEPXHOCTHIO SKUIKOCTH.
®opmyna Jlarmtaca.

TeXHUYECKME YCTPOMCTBA W TEXHOJOTMYECKHE TPOLECCHL  KMIKHUE
KPUCTaJUIbl, COBPEMEHHBIE MATEPHAIIBI.

Hemoncmpauuu.

TenmoBoe paciiupeHue.

CBolicTBa HACHILICHHBIX NTAPOB.

Kunenue. Kurnenue npu mNoOHWKEHHOM JABJICHUN.

H3mepenne CUitbl MOBEPXHOCTHOTO HATSHKEHMS.

OnBITHI ¢ MBITBHBIMY TUIEHKAMU.

CmaunBaHue.



KanunspHeie siBICHHS.

Mopenu HEHBFOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAKHOCTH.

HccenenoBanue HarpeBaHus U MJIABJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

Bunel nepopmanmid.

Habmtonenue manbix aeopmanuii.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomvt, NPAKMUKYM.

H3ydeHne 3aKkOHOMEPHOCTEN UCTTAPEHU S JKUIKOCTEN.

H3mepenne yaenbHOM TEMIOTHI TUIABJICHUS JIbIA.

H3yueHue CBOMCTB HACBIIICHHBIX MAPOB.

H3mepenue aOCOMIOTHOM BIAKHOCTH BO3JyXa M OLICHKA MAacChl MapoB B
MTOMELICHHH.

H3mepenue ko3P PuirieHTa NOBEPXHOCTHOTO HATSHKEHUSI.

Hsmepenne momyns FOnra.

HccnenoBanne 3aBHCHUMOCTH  AeOpMallid  PE3WHOBOro  o0pasua  oT
MPWIOKEHHOW K HEMY CHIJIBI.

Pa3znen 4. JaekTpoanHamMuka.

Tema 1. Inexkmpuueckoe noJie.

ONeKTpu3anms Tell U €€ MPOsBICHUS. OJIEKTPUYECKU 3apsa. JlBa Buaa
ANEKTPUYECKUX 3apsaoB. [IPOBOJHMKM, [UABNEKTPUKM W TOJYNPOBOJHUKH.
ONEMEHTAPHBIA JJIEKTPUUECKUI  3apsiA. 3aKOH COXPAHEHHs JJIEKTPUYECKOTrO
3apsaaa.

Bzanmoneiicteue 3apsanoB. Toueunbie 3apsabl. 3akoH KynoHa.

DnexkTpudeckoe nosue. Ero nefcrBue Ha 3IEKTPUYECKHUE 3apsiibl.

Hanpsokéanocte  snexktpuueckoro  mosis.  [IpoOneiid  3apsn.  Jlvuaum
HaNPSHKEHHOCTH BIEKTPUYECKOTO noJist. OQHOPOAHOE HIEKTPUUECKOE TTOJIE.

[ToTeHIMANBHOCTD 3NEKTPOCTATUYECKOrO MOJIA. Pa3HOCTh MOTEHUMAIOB M
HanpspkeHue. [loTeHumanbHas SHEpPrus 3apsafa B OAJIEKTPOCTATUYECKOM  IOJIE.
[ToreHuman 3IeKTPpOCTATHUECKOTO Mos. CBA3b HANPSLKEHHOCTH MOJIS U Pa3HOCTH
NOTCHIUANOB Ul 3JEKTPOCTATHYECKOrOo moJig (Kak OJHOPOJHOTO, TaK W
HEOJHOPOJIHOTO).

[IpuHIMDO CYNEPHO3ULIMN DIEKTPAUYECKUX TOJIEH.

[Tone TtouewyHoro 3apsaa. Ilone paBHOMEpHO 3apsbkeHHOH cdepol. [lone
PAaBHOMEPHO 3apsbKEHHOTO Mo 00bEMYy mapa. [lone paBHOMEpPHO 3apsHKEHHOMN
OECKOHEUYHOH IUIOCKOCTH. KapTWHbl JMHWI HanpsbKEHHOCTH JTHX MOJNEH U
SKBUIIOTCHLMAIBHBIX MIOBEPXHOCTEM.

[TpOBOIHMKM B 3JIEKTPOCTATHYECKOM TMOJIE. Y CIIOBUE PABHOBECHUS 3aPsIIOB.

JIUDJIEKTPUKKM B DJIEKTPOCTATUYECKOM  TIOJIE. JImdiekTprdecKas
MIPOHULIAEMOCTD BEILECTBA.



KoHpencarop. DneKTpOEMKOCTh KOHIEHCATOPA. DJNEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOPA.

[TapamiensHOE COCTMHEHNE KOHIEHCATOPOB. 110Ciie10BaTenbHOE COEAMHEHNE
KOHJIEHCATOPOB.

DHEprus 3apsHKEHHOTO KOHAECHCATOPA.

JIBMOKEHUE 3apSHKEHHOM YaCTULBI B OTHOPOJHOM 3JIEKTPUUYECKOM TIOJIE.

TEeXHUYECKUE YCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI. BIIEKTPOCKOIL,
ANEKTPOMETP, DSIEKTPOCTATHUECKAS 3allUTa, 3a3€MJICHHE JIIEKTPONPUOOPOB,
KOHJIEHCATOphkI, renepatop Bau ne ['paada.

Hemoncmpauuu.

YeTpoiicTBO M IPUHLAI JEWCTBUSA DIIEKTPOMETPA.

DNEKTPHYECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUYECKOE MOJIE ABYX 3aPSKEHHBIX MJIACTHH.

Mogpenb anekTpocrarnueckoro reaeparopa (Ban ae ['paada).

[IpOBOIHUKH B BIIEKTPAYECKOM TIOJIE.

ONEKTPOCTATHYECKAS 3aLIUTA.

YCTPOKUCTBO U IEHCTBAE KOHICHCATOPA TOCTOSIHHON U NMEPEMEHHON EMKOCTH.

3aBUCUMOCTb  BJIEKTPOEMKOCTM  TUIOCKOTO KOHAEHCATOpa OT  IUIOLIAAH
TUTACTUH, PACCTOSIHUS MEXKAY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEPrus JIEKTPUYECKOTO OIS 3aPSHKEHHOTO KOHIEHCATOPA.

3apsKa v pa3pska KOHICHCATOPa Yepe3 PE3UCTOP.

Yuenuueckuii yxcnepumenm, nabopamoprvie padomovl, RPAKMUKYM.

OneHka cHil B3aMMOJEHCTBUS 3aPSHKEHHBIX TEIL.

HaGnronenne npeBpaiicHus 3HEPTUU 3apsSKEHHOTO KOHACHCATOPA B SHEPTUIO
M3ITy4YEHHUS CBETOAMOAA.

H3ydeHne npoTekaHus TOKa B LIENH, COAEPIKALIEH KOHIEHCATOP.

Pacnipenenenue pPa3HOCTH MOTEHLUAJIOB (HanpsDKEHUS ) npu
MOCJIEOBATENBHOM COEIMHEHUN KOHIECHCATOPOB.

HccenenoBanue paspsiia KOHIEHCATOPA YEPE3 PEIUCTOP.

Tema 2. IlocmoaHHbL 31IeKMpUYeCKUil Mok.

Cwta Toka. [ToCTOsIHHBIN TOK.

VYCnoBUsS CYIIECTBOBAHUS TMOCTOSSHHOTO 3JIEKTPUYECKOTO TOKA. McTouHmkm
toka. Hanpsoxenne U n D11C &.

3axoH Oma [t y4acTKa LEMu.

DNEKTPUYECKOE CONPOTHUBIICHUE. 3aBUCUMOCTD CONPOTUBIICHUS
OJHOPOAHOIO MPOBOJHMKA OT €ro JJIMHBI M IUIOIIAAXA NOMEPEYHOrO CEUYCHHMS.
Y aensHOe CONPOTUBIIEHUE BELIECTBA.

[TocnenoBarenpbHOE, MAPALIETBHOE, CMEIIAHHOE COCAMHEHUE MPOBOAHUKOB.
Pacuér pa3zBeTBi€HHBIX dekTprudeckux 1eneil. [Ipasuia Kupxroda.



Pabota snekrpruyeckoro Toka. 3akoH [[xoyns—JIeHia.

MOIIHOCTE ANEKTPUYECKOrO TOKA. TeruioBas MOIIHOCTb, BBIAEIsAEMas Ha
pe3ucTope.

OJC ¥ BHYTPEHHEE CONPOTHBIICHUE MCTOYHHMKA TOKA. 3akoH Owma s
MOJIHOM  (3aMKHYTOM) OJJICKTPUYECKOW 1ienu. MONIHOCTh MCTOYHUKA TOKA.
KopoTkoe 3aMbIKaHHE.

KoHpencarop B Lenu nocTostHHOro TOKA.

TeXHUYECKME YCTPOMCTBA M TEXHOJOTHYECKHE ITPOLIECCHI. AMIIEPMETP,
BOJITMETP, PEOCTAT, CYETUUK SIIEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

H3mepenne cuitbl TOKa U HANPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHHs IS PE3UCTOPA,
JIAMITbl HAKAIMBAHUS U CBETOAMO/A.

3aBUCUMOCTh COTPOTUBRIICHUS [WIMHAPHUYCCKUX MPOBOJHUKOB OT JUIMHBI,
TUIOIIAM MOTIEPEYHOTO CEUYEHUS U MaTepUaa.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COIPOTUBIIEHUS ITPU TOCTOSIHHOM
HAIPSHKCHAN,

[Tpsmoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TabBAHUYECKOTO AIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

Crioco0bl coeTMHEHNST ICTOYHUKOB TOKa, DJ{C Oarapei.

HccenenoBanne pasHOCTH MOTEHLIMAIOB MEXKAY NMOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIM.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonmvl, NPAKMUKYM.

HccenenoBanne CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

H3mepenne yaensHoro COnpoTUBIICHUS TPOBOJIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSODKEHUS JUIS  JIAMIIBL
HAKAJIMBAHMSI,

YBenuueHue npeesia U3BMEpEHHs aMIepMeTpa (BOJIbTMETPA).

Hsmepenne 5/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Hccnenoanue 3asucuMoctd O/]C ralbBaHUYECKOTO BJIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMBbIKAHUH.

HccnenoBanne pasHOCTH MOTEHLIMAIOB MEXKAY NOJIOCAMU MCTOYHMKA TOKA
OT CHJIBI TOKA B LIETIM.

HccenenoBanue 3aBUCUMOCTH MOJE3HONM MOIIHOCTH UCTOYHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku ¢ pasniuunsix cpeoax.

ONEeKTpUYeCcKas MPOBOAMMOCTh  PA3JMYHBIX  BEIIECTB.  OJNEKTPOHHAA
MPOBOJMMOCTE TBEPABIX METAUIOB. 3aBUCUMOCTBH CONPOTHBIICHHUS METAIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTb.



DNEKTPUUYECKU TOK B BaKkyyMe. CBOMCTBA SJIEKTPOHHBIX Ty YKOB.

[TonynpoBOIHHKH. CoOcTBeHHass  u [pUMECHAss  MPOBOAUMOCTH
NOJyMPOBOAHUKOB. CBoOiicTBA p—n-niepexona. [1oaynmpoBoHUKOBEIE TPHOOPHI.

ONEKTPUUYECKANA TOK B JJIEKTPOJIUTAX. OJEKTPOJUTUYECKAS IUCCOLMALMS.
OnekTponus. 3akonbl dapanes As 3AEKTPONIn3a.

ONEKTPUUECKUAA TOK B Ta3ax. CaMOCTOSTEIbHBIA M HECAMOCTOSATCIIBHBIN
paspsan. PasnuyHble TUIBI CAMOCTOATENBHOIO paspsaaa. Moinus. [1nazma.

TeXHUYECKUE YCTPOMCTBA M TPAKTHYECKOE IPUMEHEHHE. Ta30pa3psIHbIe
JaMIbl, BJIEKTPOHHO-JIy4YeBas TPyOKa, NOJYNMPOBOJHUKOBBIE MNPUOOPHL WO,
TPaH3UCTOP, (OTOAMOA, CBETOAMOJ, TalbBaHUKA, pPAPUHUPOBAHUE MEMH,
BBIIUIABKA AJIFOMUHMS, SJIEKTPOHHAS MUKPOCKOITHSI.

Hemoncmpauuu.

3aBUCUMOCTB COTPOTUBIICHUS METAUIOB OT TEMIIEPATYPHI.

[TpOBOAMMOCTB JJIEKTPOJUTOB.

3akoHbI 3nekTposm3a dapanes.

HckpoBoit pa3psa v MpOBOAMMOCTB BO3AyXA.

CpaBHEHHE MPOBOAMMOCTH METAUIOB U MOJIYITPOBOIHUKOB.

ODHOCTOPOHHSS MPOBOAMMOCTD TUOAA.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonvl, NPAKMUKYM.

HaOntonenue snekrponusa.

H3mepenue 3apsaa OJHOBAICHTHOIO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONPOTHBIICHHMS — TEPMOPE3UCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapPaKTEPUCTUKU JUOJA.

DU3HYECKHI NPAKTHKYM.

CriocoObl n3MepeHust PU3NUYECKUX BEJIMUYMH C UCMOJB30BAHUEM aHATOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMITBEOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCHUTENBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETUYHH.
OneHka rpasui] NOrpeHOCTER.

[IpoBeneHrEe  KOCBEHHBIX  M3MEPEHUM, HKCCICAOBAHUN  3aBUCUMOCTEH
(U3NYECKUX BEJIMYUH, TPOBEPKA NPEIUIOKEHHBIX THIOTE3 (BBIOOpP M3 pador,
ONMCAHHBIX B  TEMATUYECKHUX  paszlienax «YUCHHUUYECKHA  DKCIECPUMEHT,
naboparopHbie pabOThL, TPAKTHKYM ).

MexnpeaMeTHbie CBSA3H.

M3yuenne kypca ¢Qusukm yriyOonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISAETCSA C YUETOM COAEPIKATENBHBIX MEKIIPEAMETHBIX CBA3EH € Kypcamu
MaTeMaTHKH, OMOJIOTUHN, XUMUH, TeOrpaduu U TEXHOJIOTHH.

Mejcnpeomemnvle noHAMUA, C6A3AHHbBIE C UYUEHUEM MEMO0068 HAYUHO20
NO3HAHUA: SIBICHUEC, HAy4YHBIA (akT, runore3a, (pu3myeckas BETUUYHMHA, 3aKOH,



TEOpusi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, HW3MEPEHHE,
MOTPENTHOCTH U3MEPECHUA, U3MEPUTEbHBIE TPUOOPHI, LIU(pPOBas 1adopaTopus.

Mamemamuka: pPelIEHUE CUCTEMBbl ypaBHCHMA. JluHeiHas (QyHKOus,
napadona, runepoosna, ux rpaguku U cBoicTBa. TpUroHomMeTpuyecKkue (PyHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOMKAECTBO.
BekTopel 1 uX MPOEKIMKA HA OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB.

buonozua: mexannyeckoe ABWKCHUE B *KUBOHM mpupone, nuddysus, ocMoc,
TEIIOOOMEH JKHBBIX OPraHM3MOB, TEMJIOBOC 3arps3HEHHE OKPYKAFOLICH CPEIbL,
yTHAu3anus OMOOPraHWYecKOro TOMIMBA Ui  BBIPAOOTKM  «TEMJIOBOH» W
AJIEKTPO3HEPIHH, TOBEPXHOCTHOE HATSHKEHUE M KAMJUISIPHBIC SIBIICHUS B TPUPOJE,
BNIEKTPUYECKHUE SIBJICHHS B )KUBOI MPUPOJE.

Xumua: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOECHUE AaTOMOB WM MOJIEKYJ,
MOJIb BEIIECTBA, MOJIIPHAsS MAacca, MOJIYYCHHE HAHOMATECPUAJIOB, TEIJIOBBIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U ra3oB, KUIKHE KPUCTAILIBL, JICKTPUUYCCKUE
CBOICTBA METAJUIOB, MJICKTPOJIATAYECKAS JUCCOLMALMS, TATbBAHUKA, SIICKTPOHHAS
MUKPOCKOTHS.

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

Texnonozua: npeoOpa3oBaHUE ABWXKCHUH C MCIOJIB30BAHUEM MEXAHU3MOB,
yUéT CYXOro | S>KUJKOTO TPEHUS B TEXHUKE, CTAaTUUYECKUE KOHCTPYKIMU
(KPOHIUTEHH, peléTyarble KOHCTPYKIMM), UCTIOJIB30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOM, BOJOMET W JPYTUE), JBUrareib BHYTPEHHETO
CropaHusi, napoBas TypOHHA, OBITOBOW XOJOAWUIBHUK, KOHIUIUOHED, TEXHOJOTUI
NOJyUYEHUS COBPEMECHHBIX MATEpUaioB, B TOM YHCIE HAHOMATEPUATIOB, M
HAHOTEXHOJIOTHH, SJIEKTPOCTATHYECKAs 3alIMTA, 3a3€MJICHHE SJICKTPONPHOOPOB,
ra3opa3psIHbIE JIAMIIbI, MOJYTPOBOJHUKOBbIE MPUOOPHI, TalIbBAHUKA.

11 KVIACC

Pasznen 4. JiekrpoanHamMuka.

Tema 4. Maznumnoe noJe.

B3auMoaeicTBuE TMOCTOSIHHBIX MArHUTOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe Tmoie. BekTop MarHWTHONW WHAYKUMW. [IpuHOMO Cynepro3uiuu
MAarHUTHBIX TOJIEH. JIMNHUM MarHUTHON MHAYKLUH.

MarautHoe MoJjie MPOBOJHUKA C TOKOM (MPSMOTO MPOBOJHUKA, KATYLIKH W
KpPyroBoro Butka). OnelT 2pcrena.

Cwia Amniepa, €€ HanpaBJICHUE U MOTYJIb.

Cuna Jlopenua, e€ HanpaBiIeHUe U MOYJIb. [[BHIKEHHE 3aPsSHDKEHHON YaCTULBI
B OJIHOPOJHOM MarHuTHOM mosie. Pabota cunel JlopeHna.

MarunuTHoe 1ose B BemecTse. GeppoOMarHeTUKH, napa- U AMAMArHeTUKH.



TexHUYEeCKHNE YCTpOﬁCTBa N TCXHOJIOTHYCCKUC IPOLCCCHL. IPHUMCHCHHUC

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

KaptvHa 5WHMIA  WMHOYKOAA ~ MArHATHOTO  MOJISL  TOJIOCOBOIO M
NOJIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

KapTtuna nuHuii MAarHUTHOW WHAYKIUH TTOJIS JJIAHHOTO TIPSAMOTO MPOBOIHUKA
M 3aMKHYTOI'0 KOJIBLIEBOT'O MPOBOJIHUKA, KATYIIKH C TOKOM.

B3anmopaeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cwa Amnepa.

JeiictBue cuitbl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

HaGnronenne ABM>KEHUS MyUYKa AJIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHmn NEHCTBUS BNEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOSJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii yxcnepumenm, nabopamoprsvie padonmovl, NPAKMUKYM.

HccenenoBanne MarHUTHOTO OIS IOCTOSSHHBIX MArHUTOB.

HccnenoBanue cBOHCTB (heppOMArHETUKOB.

HccenenoBanue AeHCTBUS TOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

Hsmepenne cuitbl Amnepa.

H3yueHune 3aBUCUMOCTH CHJIbI AMIIEPA OT CUJIBI TOKA.

OnpeneneHne MarHUTHOW MHAYKLIAKA HA OCHOBE U3MEPEHUS CUJIBI AMIiepa.

Tema 5. InekmpomazHUMHAA UHOYKUUA.

SlBneHue DANEKTPOMArHUTHOM WHAYKUMHU. [IOTOK BEKTOpa MAarHMTHOM
uaayKkimu. OJIC wHayknuM. 3aKOH JJIEKTPOMArHUTHONW WHAyKIuu Dapanes.
Buxpesoe anekrpuueckoe nosne. Toku Dyko.

OJC MHOYKUMM B TPOBOJHUKE, ABMKYILEMCS B OJHOPOAHOM MArHUTHOM
ToJIE.

IIpaBuio Jlenua.

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

DHEPrusi MAarHUTHOTO TOJIS KATYIIKKU C TOKOM.

ONEKTPOMArHUTHOE TOJIE.

TeXHUYECKUE YCTPOMCTBA M TEXHOJIIOTMYECKUE MPOLECCH: WHIYKIMOHHAS
NeYb, COJICHOM/, 3aIUTa OT ANEKTPU3ALMHU TEJI NPUA IBUKCHUM B MATHUTHOM T10JIE
3emn.

Hemoncmpauuu.

HaGnronenune siBieHus 31EKTPOMArHUTHON HHYKIUH.

HccnenoBanue 3aBucumoctd JDJ[C MHIOYKUMHA OT CKOPOCTH W3MEHEHUS
MAarHUTHOTO MOTOKA.



IIpaBuino Jlenua.

[TageHne MarauTa B alFOMUHUAEBON (MEAHOM) TPYOE.

SIBneHrEe caMOMHIY KN,

Hccenenoanue 3asucumoctu OJIC CaMOMHAYKIMH OT CKOPOCTH M3MEHEHUS
CHWJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.

HccnenoBanue siBICHUS SIEKTPOMArHATHOM WHYKIIVH.

OnpeneneHne THAYKIAA BUXPEBOTO MATHUTHOTO TOJIS.

HccenenoBanue siBICHUS CAMOMHYKIIUH.

COopka MOZIENM SJEKTPOMArHUTHOTO TEHEPATOPA.

Paznen S. KosieOaHusi 1 BOJIHBL

Tema 1. Mexanuueckue Koneoanus.

KoneGarensHas cucrema. CBOOOAHBIE KOJICOAHMSI.

["apmonnueckue koneOanus. KnHeMatnyeckoe U AMHAMHYECKOE ONUCAHUE.
OHEPreTUYEeCKOe ONMUCAaHKUE (3aKOH COXPAHEHUSI MEXAHWYECKOH sHEpruu). BeiBog
JUHAMHAYECKOTO OMUCAHUSI TAPMOHMYECKHAX KOJICOAHUH M3 MX SHEPreTHYECKOrO U
KAHEMATUYECKOTO OMMCAHMSI.

Ammityga u ¢asa koneOanuid. CBsi3b aMITUTYIbl KOJIEOaHWH HCXOIHOM
BEJIMYMHBI C AMIUTATY AAMH KOJIEOaHUH €€ CKOPOCTH U YCKOPEHHMSI.

[Tepuon u wyacrora koneOaHuii. [lepmon Mmanbix CBOOOJHBIX KoJicOaHWi
MaTeMaTHYECKOr0 MasTHHKA. llepuoa CBOOOAHBIX KOJNEOAHWHA MPY>KHMHHOTO
MasiTHUKA.

[TonsTre 0 3aTyxarommx KoneOaHusx. BeiHykneHHbIE KOneOanus. Pe3oHaHc.
Pe3onaHcHass kpuBad. BnusHHe 3aTyxaHusi Ha BHJ PE30HAHCHOW KPHBOM.
ABTOKOJICOaHMSI.

TeXHUYECKHE YCTPOWCTBA M TEXHOJOTHYECKUE MPOLECCH: METPOHOM, YaChl,
Ka4eJIi, My3bIKAJTIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KoneOaTenbHOrO ABUKCHHSI.

HaGnronenne He3aBUCMMOCTH MEPUOa MaJIbIX KOJeOaHuil rpy3a Ha HATH OT
AMIUTATY JIBL.

HccenenoBanue 3aTyxarommx KoieOaHUi U 3aBUCUMOCTH MEPUO1a CBOOOIHBIX
KOJI€0aHUil OT COMTPOTUBIICHHSI.

HccnenoBanne koneOaHWii Tpy3a HA MACCUBHOH MPYXKHUHE C  LETBIO
(opMUPOBaHUs MPEACTABICHHIA 00 NACATbHON MOJEIN PY>KHHHOTO MasiTHUKA.

3aKOH COXPaHECHHMsI SHEPTUM MPHU KOJICOAHUIX IPy3a Ha MPY>KUHE.

HccenenoBanue BoIHYKIEHHBIX KOJICOAHHIA.

HaOntonenue peonanca.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.



HM3mepenue mnepuona CBOOOIHBIX KOJEOAHWI HUTSHOTO M MPY>KUHHOTO
MasITHUKOB.

HzyueHune 3aKk0OHOB IBI)KCHHS TEJa B X0I€ KOJI€OaHHd Ha yIIPyroM MmoBece.

H3yueHne IBMKEHNS HUTSIHOTO MasiTHUKA.

[TpeoOpa3oBanre SHEPTUM B PY>KUHHOM MASTHUKE.

HccnenoBanue yObIBaHUST aMIUIATY ABI 3aTYXAKOMIMX KOJICOAHUIA.

HccenenoBanue BEIHYKICHHBIX KOJICOAHMIA.

Tema 2. InekmpomazHumneoie Kojiebanus.

Konebarenbublii  kOHTYp. CBOOOJHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B
UACATbHOM KoseOarenbHOM KOHType. PDopmyna TomcoHa. CBsi3p aMIUIMTYAbI
3apsaa KOHJIEHCATOpa ¢ aMIUIMTYAOH CUITbI TOKA B KOJI€OaTEIbHOM KOHTYPE.

3aKOH COXPAHECHHSI SHEPTUM B UACATBHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaronume 3JIEKTPOMATHUTHBIC KOJicOaHMsl. Brinyx/1¢HHBIC
ANEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIii TOK. MOIIHOCTE NEPEMEHHOTO TOKA. AMIUIMTYAHOE W
JCHCTBYIOIIEE 3HAYECHUE CHUJIBI TOKA W HANPSHKCHHS TPH Pa3IMuHON  (opme
3aBUCUMOCTH MIEPEMEHHOTO TOKA OT BPEMEHHM.

CuHycOMIalIbHbBII NEPEMEHHBI TOK. Pe3MCTOp, KOHAEHCATOpP WM KaTyIlKa
WHAYKTABHOCTH B LIETIA CHHYCOMAAJIBHOTO MEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneanbubliii  Tpanchopmarop. [lpon3BoacTBo, mepenaya W MOTpPeOIEHUE
DJIEKTPUUECKOM DHEPIUH.

OKOJOrMYEeCKHEe PUCKKA TMPU TPOM3BOACTBE 3IeKTposHeprun. KyneTypa
WCIOJIb30BaHUS SJIEKTPOSHEPTUU B IOBCETHEBHOM JKU3HH.

TeXHUYECKUE YCTPOHCTBA M TEXHOJOTHMUYECKHE MPOLECCHL SJIEKTPHYCCKUAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUM SJICKTPONEpeaay.

Hemoncmpauuu.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJICOAHUS!.

3aBUCUMOCTB 4aCTOTHI CBOOOHBIX KOJICOAHWH OT MHAYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuorpaMMBbl 3JIEKTPOMArHUTHBIX KOJEOaHUH.

["'eHepaTop He3aTYXaMIMX JIEKTPOMATHUTHBIX KOJIEOAHUH.

Moaenb 3neKTPOMarHUTHOTO TeHEpaTopa.

BBIHY>KIEHHBIE CUHYCOUAATIBHBIEC KOJICOAHUSI.

Pesuctop, kaTynmika WHAYKTMBHOCTA M KOHJEHCATOP B LIEMH MEPEMEHHOTO
TOKA.

Pe3oHanc mnpu MOCHEAOBATEIRHOM COCIMHEHWUM PE3UCTOPA, KATYLIKH
WHAYKTUBHOCTH W KOHJEHCATOPA.

YCTpOHCTBO M MPUHIIMI ACHCTBUS TpaHcpopmaTopa.



Moaenb JIMHUK 3NEKTPONIEPENAYH.

Yuenuueckuii sxcnepumenm, nadopamopHusie padomol, NPAKMUKYM.

Hzyuenue Tpanchopmaropa.

HccenenoBanne NMEPEMEHHOTO TOKA YEPE3 MOCIEAOBATEIBHO COEIMHEHHBIC
KOHJCHCATOP, KaTYIIKY W PE3UCTOP.

HaGnronenune 351eKTpOMariuTHOrO PE30HAHCA.

HccnenoBanmne paboThl KICTOYHUKOB CBETA B LICMH NMEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMPOMAZHUMHbIE GOJTHDI.

MexaHuYeCcKue BOJIHBI, YCJIOBHsS HMX pacrnpocTtpaHeHus. l[lonepeunsie wu
OPOAOIBHBIE BOJIHBL. [leproa, CKOPOCTh PACHpOCTPAaHEHHWS W JJIMHA BOJIHBL
CBolicTBA MEXAaHMYECKHX BOJH: OTPAXECHHE, MPEIOMIICHHE, MHTEPQEPEHUUS U
I(PaKLIMSL.

3Byk. CKOpOCTh 3ByKa. [ poMKOCTh 3ByKa. Beicota ToHa. TemMOp 3ByKa.

[TlymoBOE€ 3arpsA3HEHUE OKPYKAFOLIECH CPEIBL.

ONEKTPOMArHATHBIE BOJIHBL. Y CJIOBHS M3IYUYEHHS HJICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTanms BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBA  SNMEKTPOMArHUTHBIX ~ BOJH.  OTPAKEHUE,  MPEIIOMIICHUE,
NoJIApU3anus, MHTEPPEPEHUUS U AU PPAKLIASL.

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

[IpuHUMOEI pagOCBA3H U TENEBUACHUA. Paqnomokanus.

ONEKTPOMArHATHOE 3arPA3HEHUE OKPY>KAFOIICH CPEIBL.

TeXHUYECKUE YCTPOWCTBA M MPAKTUUYECKOEC TMPUMEHEHHE. MY3BIKAJBHBIC
WHCTPYMEHTHI, pajap, paIuonpuéMHUK, TENIEBA30P, aHTEHHA, TenedoHn, CBY-neus,
YJIBTPa3BYKOBAs JMATHOCTUKA B TEXHUKE W METULIVHE.

Hemoncmpauuu.

OO0pa3zoBaHuE W paCIPOCTPAHEHHUE MOMEPEUHBIX W MPOIOJIbHBIX BOJIH.

Konebmtonieecs T€10 KaK HCTOYHUK 3BYKA.

3aBUCUMOCTD JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHMIA.

HaGnronenne oTpaskeHus U MPEIOMIIEHUS MEXaHUYECKUX BOJIH.

HaGmronenne narephepeHiny n AuPpakiiiid MEXaHHUYECKAX BOJTH.

AKYCTUYECKHI PE30HAHC.

CBoiicTBa yIbTPa3ByKa U €10 MPUMEHEHUE.

HaGnronenne cBsi3M TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH W
YaCcTOTON KOJeOaHmil.

HccnenoBanne  CBOWCTB  DIIGKTPOMArHWUTHBIX — BOJIH.  OTPAKEHUE,
NPETOMIIEHUE, MOJIIpU3anus, M pakuus, UHTEPPEPEHLIMSL.

OOHapy>xeHre MHPPAKPACHOTO U YIBTPAPHOJIETOBOTO U3TYUEHUH.

Yuenuueckuii 3xcnepumenm, nadopamopnusie padomovl, NPAKMUKYM.



H3yueHue napameTpoB 3ByKOBOI BOJIHBI.

H3yueHune pacnpoCTpaHEeHUs 3BYKOBBIX BOJIH B 3aAMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonrHeHOE pacpoOCTpaHEHUE CBETa B OJHOPOAHONM cpene. Jlyy ceera.
TOoYEUYHBIN UCTOUYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OTpakeHusl cBeta. [locTpoenne m3oOpaxeHuil B
TIOCKOM 3epkasie. Cepuueckue 3epkaa.

[Tpenomiienne cBeTa. 3aKOHBI MPETOMIICHUS CBETa. AOCONIFOTHBIN NOKa3aTelb
npesniomneHust. OTHOCUTENBHBINA MOKa3arenb npenoMieHus. [I0CTOSHCTBO YaCTOThI
CBETA W COOTHOLICHWE JUIMH BOJIH NPU MEPEXOJE MOHOXPOMATHYECKOrO CBETA
4yepe3 rpaHully paszena ABYX ONTHUYECKUX CPEN.

Xona nyueit B mpu3me. [ucnepeus cBera. CnokHBIM cocTaB O€noro CBera.
IlBer.

[TonHoe BHyTpeHHEE OTpakeHWE. [IpenenbHblii yron MOJHOIO0 BHYTPEHHETO
OTPAKEHUS.

CoOuparoniie W paccewBarouie JuH3bl. ToHkas JsmMH3a. DOKyCHOE
paccToOsHUE M ONTHYECKAas CHJIA TOHKOH JIMH3BL 3aBHCHMOCTH (POKYCHOTO
paccTOsTHUS TOHKOM c(epruuecKoi JIMH3bI OT €€ T€OMETPUM M OTHOCUTEIIBHOTO
MOKA3aTelIs MPETOMIICHUSI.

dopMyiia TOHKON JTMH3BL. YBEIMYECHUE, TaBAEMOE JIMH30M.

Xoa ny4a, MPOLICAIIEro JIMH3Y IMOJ MPOU3BOJIBHBIM YITIOM K €€ TTIaBHOM
ontuyeckoi ocH. lloctpoeHne u300paKEeHWA TOYKM M OTpe3Ka NpSIMOH B
COOMPAKOIIMX U PACCEHBAIOIIMX JIMH3AX U UX CUCTEMAX.

Ontuueckne npudopsl. Paspemaromas cnocoOHOCTh. a3 kak onThyeckas
CUCTEMA.

[Tpenensl nPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

Bonnosass ontuka. HMurtepdepenums cBera. KorepeHTHbIE HMCTOYHUKH.
VYcinoBuss HAOMIOJACHHWST MAaKCHMyMOB W MUHMMYMOB B HHTEPPEPECHUMOHHON
KAPTUHE OT JABYX KOTEPEHTHBIX MWCTOYHHUKOB. [IpuMepel  KIIACCHYECKHUX
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknusa cBeta. JudpakuuoHHas peméTka. YCIOoBUE HAOIIOACHHS
IJIABHBIX ~MAKCMMyMOB TP MAJEHUM  MOHOXPOMATHYECKOrO CBETA  Ha
TU(PPAKIMOHHYIO PELIETKY.

ITonsgpusanus ceera.

TEeXHUYECKME YCTPOMCTBA M TEXHOJIOTMUECKUE IMPOLECCHI. OYKH, JIYIa,
NEPUCKOI, (POTOAMIAPAT, MUKPOCKOI, MPOCKLIMOHHBIN anmapar, MpOCBETIICHUE
OITUKH, BOJIOKOHHAS ONTHKA, TM(PPpaKIHOHHAS PELIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npesoMyIeHus CBETA.

HabmroeHue noaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOA.

HccnenoBanue XxoJa CBETOBBIX MYYKOB 4Yepe3  IUIOCKOMAPAUICTbHYIO
TUIACTUHY U MIPU3MY.

HccnenoBanue cBONCTB M300paKeHU B TMH3AX.

Mojenu MUKPOCKOTIa, TEJIECKOTIA.

HaOntonenue natepdepeHinm ceera.

HaGnronenne nBETOB TOHKUX MJIEHOK.

HaOntonenue nudpakiuum ceera.

N3yuenune nupakiiuOHHON PEIIETKH.

HaOntonenue nudpakinoHHOTO CIEKTpA.

HaOntonenue aucnepcun cBeTa.

Habmnroaenue nonsipusaniu cBeTa.

[TpuMeHEHKE MONSTPOUAOB sl U3YUCHU S MEXAHUUECKUX HAMPSHKCHUHA.

Yuenuueckuii 3xcnepumenm, nadopamopnusie pabomovl, 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 n300paskeHs B CUCTEME U3 JABYX JIMH3.

KoHcTpynpoBaHue T€NECKOMUYECKUX CUCTEM.

HaOmtonenue nudpakinuu, THTEPPEPECHIIMA U MOJISIPA3AIMN CBETA.

H3yueHune nosisspusalviu CBETa, OTPAKEHHOTO OT OBEPXHOCTH AMAIIEKTPHKA.

H3yuenune uHTEpPEepeHIInM JIA3EPHOTO U3TyUEHHUS HA ABYX LIEIISX.

HaOntonenue nucnepeuu.

Habntonenue u vccnenoBanue qupakiimoOHHOTO CIEKTPA.

H3mMepeHue ATMHBI CBETOBOM BOJTHBI.

[TonyueHue crnekTpa U3MyYeHHs] CBETOAMOAA MPH MOMOLIM AUDPAKIIMOHHON
PEIIETKMU.

Pazpaen 6. OcHOBBI CIEHAJILHON TEOPHH OTHOCHTEIBHOCTH.

['paHuiibl  OPUMEHUMOCTH  KJacCMUECKOW  MexaHuku.  llocTynaTsl
CMEUMATBHOM TEOPUH OTHOCUTEBHOCTH.

[IpocTpaHCcTBEHHO-BpeMEHHON  WHTEepBal.  [IpeoOpaszoBanus  JlopeHnua.
YciaoBre TOpUYUHHOCTH. OTHOCUTENBLHOCTH OJHOBPEMEHHOCTH. 3aMeJicHHE
BPEMEHU U COKPAIICHUE JJIMHBI.

DHEPrus ¥ UMMYJbC PENSITUBUCTCKON YaCTHUIIHI.

CBs3b MacChl C PHEPrUei U UMIYJTHCOM PEJISTUBUCTCKON YACTUILIBI. DHEPIHsI
MOKOSI.



TeXHUYECKHE YCTPONCTBA M TEXHOJIOTHYECKME MPOLECCHI. CIYTHUKOBBIC
NPUEMHHUKH, YCKOPUTEIN 3aPSKEHHBIX YACTHIL.

Y4eHUUECKUH SKCIEPUMEHT, JTAOOPATOPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHne HMMITYJIbCAa M DHEPIrUM  PENIATUBUCTCKAX  4acTHIl (IO
(ororpadusiM TPEKOB 3aPSHKEHHBIX YACTHI] B MATHUTHOM TIOJIE).

Paznen 7. KBanToBasi pusuka.

Tema 1. KopnycKyaapHo-60J1H080U OyAU3M.

PaBHOBECHOE TEMIOBOE M3NYYEHUE (M3TYyUEHUE AOCOIOTHO YEPHOTO TENA).
3akoH cMeuieHust Buna. ['mnoresa [11anka o KBaHTax.

@DOTOHBI. DHEPrUsl K UMITYJILC (POTOHA.

dorordpdext. Onwitel A. I'. Croneropa. 3akoHbl poTodrPdexra. YpaBHEHHE
OuiHmTelrna s poroadpdekra. «KpacHas rpanunay porodddekra.

JlaBneHne cBeta (B 4YAaCTHOCTH, JaBJIEHUE CBETa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W a0COJIIOTHO OTPaKaromyro MoBEepxHOCTh). OmbiTel [1. H.
JleGenena.

BonHOBBIE cBOJicTBA YacTull. BonHbl ae bpoiind. [{nuHa BoJHEL e bpoitis u
pasMepbl  O0NacTW JOKaNW3auuMu  ABMXKyulleicss wactunpl.  KoprnyckyisipHO-
BOJIHOBOM nyanmu3m. JluQpakims 3J€KTPOHOB HA KpUCTAJLIaX.

Crneuuguka n3mepeHuii B MUKpoMupe. COOTHOLIEHUST HEONPEACTEHHOCTEN
['eitzenOepra.

TeXHUYECKHE YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL CHEKTPOMETP,
(dotorneMeHT, (HOTONATUMK, TYHHEIBHBIA MHUKPOCKON, COJHEYHas Oarapes,
CBETOJIMOI.

Hemoncmpauuu.

®oT0o3(h(PEeKT HA YCTAHOBKE ¢ IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (GoTOdPdEKTA.

HccnenoBanne  3aBUCMMOCTH  COMPOTHBIICHUST  MOJYNPOBOJHUKOB  OT
OCBCIICHHOCTHU.

Ceeroamon.

Conneunas Oarapes.

Yuenuueckuii sxcnepumenm, nadopamopnusie pabomol, RNPAKMUKYM.

Hccnenosanue goropesncropa.

Hzmepenne nocrossHHoiM [lnanka Ha ocHOBE uccneaoBanus poroddpdexra.

HccenenoBanue 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMO OT HAMPSIKEHMSI.

Tema 2. @usuka amoma.

OneITBl IO MCCIAEAOBAHUIO CTPOEHUs aroma. [lmaHerapnas moxpens aroma
Pezepdopna.

[Toctynarsl bopa. M3nydenune u nornouieHre (POTOHOB MPHU MEPEXOJAE aTOMa
C OTHOTO YPOBHS DHEPIUU HA APYTOi.



Buapl cnexktpoB. CHIEKTp yPOBHEW 3HEPTUX aTOMa BOAOPOIA.

CHoOHTaHHOE U BBIHYKICHHOE M3JIyYeHUE cBeTa. Jlazep.

TeXHUYECKUE YCTPOWCTBA M TEXHOJOTHYECKHE TMPOLECCHL CHEKTPAJIBHBIN
aHaJn3 (COEKTPOCKOMN ), Ta3€P, KBAHTOBBIM KOMITBIOTED.

Hemoncmpauuu.

Mogpenb onwita Pesepdopaa.

HaGnroneHune TmHERYaThIX COIEKTPOB.

YeTpoicTBO M ACHCTBUE CYETYMKA MOHU3UPYIOLIUX YaCTHLL.

OnpeneneHue AIMHBI BOJIHBI JIA3EPHOTO U3ITYYEHUS.

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabonmvt, NPAKMUKYM.

HabGnronenune mmHERYaToro cnekTpa.

HccenenoBanue CnekTpa paspeXkeHHOr0 arOMapHOro BOJAOPOJIA U U3MEPEHUE
noctostHHOW Puabepra.

Tema 3. Qusuka amomMHO20 A0PA U IIEMEHMAPHBIX YaACUY,

Hyxnonnas moaens siapa [eiizenOepra—Banenko. 3apsa sapa. MaccoBoe
yucio sapa. M3otomnst.

PamnoaktrBHOCTE. Anb(a-pacnan. OJICKTPOHHBIA W TO3WTPOHHBIA OcTa-
pacman. ['aMmma-u3nydeHue.

3aKOH PaaMOAKTUBHOIO pacnana. PaavMoakTUBHBIE HM30TOIBI B NPUPOJIE.
CBoiicTBa MOHM3UPYIOILETO M3JIYYCHUsS. BIMSHUE PAaJIMOAKTHBHOCTUA HA YKUBBIC
opranu3mbl. EctecTBeHHBIH POH n3nyuyeHus. Jlo3umerpust.

OHEPrus CBSA3W HYKJIOHOB B siApe. SaepHbie cunbl. Jlepekt Maccol sapa.

Snepubie peakumu. Jlenenue u cunte3 saep. SAnaepueie peakTopsl. [Ipodnemsl
VIPABJIAEMOr0 TEPMOSAECPHOTO CHHTE3d. OKOJIOTUYECKHE ACMEKThl Pa3BUTHUSA
SIEPHON DHEPTETUKH.

MeToapbl perucTpaniu U UCCIIEI0OBAHUS SIEMEHTAPHBIX YaCTHLL.

OYHIAMEHTAJIbHbIE  B3aUMOACHCTBUA. bapuoOHBI, ME30HBI M JIEITOHBI.
[Tpencrasnenne 0 CranaapTHOM Moaenu. KBapk-riir0oOHHAas MOJAETb aAPOHOB.

Ouszuka 3a npenenamu CranmaaptHol moxaenu. TéMHas marepus U TEMHas
SHEPIHUsl.

EauHCcTBO (M3HYECKOM KapTUHBI MUPA.

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

Yuenuueckuii yxcnepumenm, nadbopamopnsie pabomovt, NPAKMUKYM.

HccenenoBanue TpekoB yacTul (MO TOTOBBIM (oTorpadusm).

HccenenoBanue paauoakTHBHOTO (POHA ¢ MCMIOB30BAHUEM JO3MMETPA.

H3yuenne nornomenus 0eTa-4acTul A IFOMAHACM.

Paznen 8. DjieMeHTBI aCTPOHOMUM H ACTPOPU3UKH.



Jranbl pa3BUTHs aCTPOHOMUM. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMUH. [IpUMEHMMOCTh 3aKOHOB (M3MKM Ui OOBSICHEHHS MPHPOJBI
KOCMUYECKHX OOBEKTOB.

Meroabsl aCTPOHOMHYECKHX HCCHeNOBaHUA. COBPEMEHHBIE ONTHUYECKHE
TEJIECKOTIBI, PAAROTENECKOIBI, BHEATMOC(EPHAS ACTPOHOMHUSI.

Bun 3Bé3mHoro HeGa. Co3Be3mus, ApKHAE 3BE3NbI, TUIAHETHI, WX BHIAMOE
JIBUKEHUE.

Conneunas cucrema.

Connue. CosnHeunas akTUBHOCTh. McTounMK sHEprun CoJtHLA U 3BE3 .

3BE311bI, UX OCHOBHBIC XapAKTEPUCTUKH. /[narpaMma «CIeKTPAIbHBIN K1ace —
CBETUMOCTBY». 3BE3JbI TJIABHOM NOCIEA0BATENBHOCTA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» Ul 3BE3J TTIABHOM IMMOCIIENOBATEIBHOCTH. BHYTpEHHEE CTpOCHHE
3BE31. COBPEMEHHBIE MPEICTABIEHUS O MPOUCXOKICHUU U 3Bomonun ConHua u
3BE3M. DTarbl )KU3HU 3BE3 .

Mneunstid 1lyte — Hama [anaktuka. [lonokenue u npwkeHue CoJHIA B
INanaxktuke. Tunel ranakTuk. Pagporanaktuky 1 KBazapsl. UEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bceenennas. Pacimmpenune Beenennoii. 3akon Xa00mna. Pazberanue ranakTuk.
Teopust boapioro B3peiBa. PEMUKTOBOE U3ITyUYEHHE.

MacmrabHas ctpykrypa BeenenHoii. MertaranakTuka.

Hepewménnpie mpoOieMbl aCTPOHOMUH.

Yuenuueckue naonrwoenua.

HaGnronenust 3B€3AHOr0 HeOGAa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMIBIOTEPHBIX MPUJIOKEHUH ISl ONMPEACIIEHUS TOJOKEHUST HEOECHBIX 00BEKTOB
HAa KOHKPETHYKO JaTy. OCHOBHBIE cO3Be3aus CEBEPHOro NOJYIIAPUS W SPKUE
3BE3/IBI.

HaGmronennss B Teneckon JlyHBI, MJAQHET, TYMAHHOCTEH W 3BE3IAHBIX
CKOIUIEHUH.

DU3HYECKHI NPAKTHKYM.

CriocoObl n3MepeHust GPU3NUYECKUX BEIMYMH C UCTOJIB30BAHUEM AHAIOTOBBIX
¥ IU(POBBIX U3MEPHTEIBHBIX MTPUOOPOB M KOMITBIOTEPHBIX JATYAKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCHUTEBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETUYHH.
OreHKa rpaHul] NOTPEMTHOCTEN.

IIpoBeneHre  KOCBEHHBIX H3MEPEHUN, MCCICAOBAHUNA  3aBUCHMOCTEN
(U3NYECKUX BEJWYMH, TPOBEPKA NPEVIOKEHHBIX THIOTE3 (BIOOP M3 pador,
ONMMCAHHBIX B  TEMATUYECKUX  paszlenax «YUCHUUYECKHA  DKCIECPUMEHT,
naboparopHbie paObOThI, TPAKTHKYM ).

O06o0mariee NOBTOpeHue.



O0001IeHNE 1 cucTeMaTH3auusl COACPKAHMS PA3ACIoOB Kypca «MexaHuKay,
«MonekynspHas Qu3nKa U TEPMOJAMHAMUKA», « DNEKTPOaMHAMUKay, «KonebaHus
U BOJIHBDY, «OCHOBBI CIECHMATBHOW TEOPUM OTHOCHTENBHOCTWY», «KBaHTOBas
duznka», « INEMEHTBl ACTPOHOMHUU U ACTPOPHUIUKI.

Pone (Qu3nku ©u acTpPOHOMHM B 3SKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAIBHON M 3THUECKOH cpepax AeATEIbHOCTH YETIOBEKA, POb U MECTO (PU3UKHU
1 aCTPOHOMMH B COBPEMEHHONW HAYYHOW KapTUHE MUpPA, 3HAYCHUE OIMUCATEILHOMN,
CUCTEMATHU3HUPYIOIICH,  OOBSICHUTEIBHOH W MPOTHOCTHYECKOW  (DYyHKIMIA
(u3nYeCKOi TEOpHH, POJIb PU3NUYECKOH TEOPHH B (POPMUPOBAHUU MPEACTABICHUIA
0 (pU3MYECKON KapTUHE MUPA, MECTO (PU3NUYECKOW KapTUHBI MHpPA B OOIIEM Psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MMPEICTABICHHIA O MPUPOJE.

MexnpeaMeTHbie CBSA3H.

M3yuenne kypca ¢Qusukm yriyOonénHoro ypoBHs B 11 kmacce
OCYILECTBIISETCS C YYETOM COJEPKATENBHBIX MEKIPEAMETHBIX CBI3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemmsle nOHAMUA, C6A3AHHDBIE C U3YUCHUEM MEMIO008 HAYUHO20
NO3HAHUA: SIBICHWEC, HAy4YHBIA (aKT, runore3a, (pu3myeckas BETUUYHMHA, 3aKOH,
TEOpUsi, HAOMIOACHHUE, SKCHOEPUMEHT, MOJICIUPOBAHUE, MOJENIb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHUIA, N3MEPUTEILHBIE MPUOOPHI, IUPPOBas TadOpaTOPHsl.

Mamemamuka: PEIIEHUE CUCTEMBI YpaBHEHWH. TPUTOHOMETPUUYECKHUE
()YHKLMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKIECTBO. BEKTOPBI M WX MPOEKIMW HA OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB.
[TponsBoaHbie 3meMeHTapHbIX (QyHKUMA. [Ipu3Haku nomoOusi TPEyroJIbHUKOB,
OMPENEIICHHUE MJIOIIAIN TUIOCKUX (PUTyp U 00BEMA TETT.

Buonozua: >nektpuueckue SBICHHS B SKMBOM OPUPONE, KOneOaTeNbHBIE
JOBW)KCHHUST B OSKMBOM MNPUPOAE, SKOJIOTMYECKHE PUCKA TPH  MPOU3BOJCTBE
AJNICKTPOSHEPIHH,  SJCKTPOMArHUTHOE  3arps3HEHUE  OKPYKAIOWICH  CPembl,
yJIBTPa3BYKOBAass [MArHOCTUKA B MEAWLMHE, ONTHYECKUE SIBICHUS B >KHBOW
OPUAPOJIE.

Xumusa: CTpOCHHE AaTOMOB M MOJIEKYJT, KPUCTAUIMYECKAS CTPYKTYPA TBEPABIX
TEJN, MEXaHU3Mbl OOPA30BaHMs KPUCTAUIMYECKON PEINETKH, CHEKTPATIbHBIN
aHAJIN3.

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

Texnonocua. TNPUMEHEHUE TOCTOSHHBIX MArHUTOB, JJICKTPOMArHUTOB,
AJNIEKTPOABHIraTeNb SKOOM, TeHEpaTop MEPEMEHHOTO TOKA, MHAYKIMOHHAS TEYb,
JMHHUK 3JIEKTPONEPEAAY, SJIEKTPOABUIATENb, PAap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenegoHn, CBU-meub, ynapTpa3ByKoBass AUArHOCTHKA B TEXHHKE,



HpOGKHI/IOHHHﬁ ammapar, BOJIOKOHHAas OIITHKA, COJIHCHHAA 6aTape;1, CIIYTHUKOBELIC
HpI/IéMHI/IKI/I, AACpHad SHCPreTuka U SKOJOIHYCCKHUC aCIICKThI e€ pa3BUTHL.






MHTEPEC K pa3inuHbiM chepam npoeCcCUOHATBHON ACITENbHOCTH, B TOM
YuCc€ CBA3aHHBIM C (U3MKONH W TEXHHMKOH, yMEHUE COBEpLIATh
OCO3HaHHBIN BEIOOp Oyaymel mpodeccnu u pealIn30BbIBATh COOCTBEHHBIE
YKU3HEHHBIE TJIaHBI;

TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHUIO M CaMOOOpPa30BaHUIO B
obnacty (PU3HKM HA MPOTSHKEHUM BCEH JKU3HH.

IKOJOTHYECCKOTO BOCIIMTAHUSA

Cc()OPMUPOBAHHOCTh 3KOJIOTMYECKOH KYJIBTYPBI, OCO3HAHHE TI00AIBHOIO
XapakTepa 3KOJOTHYECKUX TPOOIIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE IEUCTBUA B OKPYKAIOLIEH Ccpele Ha
OCHOBE 3HAHUA LIEJIEN YCTONYNBOIO PAa3BUTHS YEIIOBEUECTBA,

pacuIMpeHre ONbITa IEATEIIBHOCTH 3KOJIOTMYECKOW HapaBIC€HHOCTH Ha
OCHOBE UMCIOLIMXCS 3HAHUH 10 (PU3HMKE.

HECHHOCTH HAYYHOI'0 NO3HAHHSA:

c(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NUECKOM HAYKH;

OCO3HAHUE LEHHOCTH HAYYHOW NESATEIBbHOCTH, FOTOBHOCTH B TMPOIIECCE
U3yueHUs: (U3NKU OCYLIECTBIIATH MPOEKTHYIO M HCCIIEI0BATENbCKYIO
JESITENBHOCTh MHAUBUIYATBHO U B TPYIIIE.

METAIPEIAMETHBIE PE3YJIBTATDBI

Io3naBare/ibHBbIC YHHBEPCAJILHBIC Y4eOHbIC ACiiCTBHSA
bazoBbie Jjornueckue aelicTBUA:

CaMOCTOSITENBHO  (POPMYJIMPOBATH M AKTYaJU3WpPOBATh  MPOOIEMY,
paccMarpuBarh €€ BCECTOPOHHE,

ONPEACTATh LEN ACATECIBbHOCTH, 3aAaBaTh MapaMeTpbl U KPUTEPUU HX
JOCTUKEHMS,

BBISIBJISITH 3aKOHOMEPHOCTM M MPOTUBOPEUYMS B  PacCMaTpPUBAEMBIX
(PU3NYECKUX SBIICHUSX,

pa3padaThIBaTh MJIaH PELICHUS MPOOIEMBI C YUETOM aHAIN3a UMEKOLINXCS
MaTEPUATBbHBIX H HEMATEPAAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICATEIBHOCTb, OLICHUBATh COOTBETCTBHE
PE3YIBTATOB LENSAM, OLEHUBATh PUCKU NMOCIEACTBHMA AEATEIBHOCTH,
KOOPAVMHHUPOBaTh W BBHIMONHATH pPaboOTy B  YCIOBHSIX PEATBHOrO,
BUPTYAIBHOTO 1 KOMOMHAPOBAHHOTO B3aUMOJCHCTBHS,

Pa3BUBATh KPEATHBHOE MBILIICHUE MPH PELICHUH YXU3HEHHBIX MPOOIIEM.

ba3oBble ucciien0BaTe/IbCKUe AeiiCTBUA:

BJIQJIETh HAYYHOM TEPMHUHOJIOTUEHN, KIIFOUEBBIMU MOHITUAMHU U METOAAMHU
(U3NYECKOil HayKH;



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

BIQJICTh BUAAMM JACATEIBHOCTH TO TOJYYEHUKD HOBOTO 3HAHMS, €ro
WMHTEPNPETALNH, TPEOOPA30BAHNIO U PUMEHEHHIO B PA3JIMYHBIX YYEOHBIX
CUTyalMsiX, B TOM YMCJIE MPU CO3AAHMHM YYEOHBIX MPOCKTOB B 00NacTh
(u3nKu,

BBISIBJISITh TPAUYMHHO-CJICICTBEHHBIE CBSI3M M AKTYalM3WPOBATH 3a/1ady,
BBIJIBUTATh THUNOTE3y €€ PEIICHUS, HAXOAUTh AapPryMEHThl  AJis
JI0KA3aTeNIbCTBA CBOMX YTBEP)KIACHMI, 3a/1aBaTh MapaMeTpel U KPUTEPHUU
peLIeHus;

AQHAJIM3UPOBATh TMOJYYCHHBIE B XOJAE PCEIICHUS 3aJa4d  PE3YJIbTaThI,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00Pa30BATEIBHON
JESTEIbHOCTH, B TOM YUCJIE TPHA U3YUYCHHUH (DU3BHKM;

JaBaTh OLEHKY HOBBIM CUTYALUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT,
YMETh NEPEHOCUTh 3HAHHWS MO (U3MKE B MPAKTHYECKYIO 00IacTh
YKU3HEECATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;
BBIJIBUTaTh HOBBIE MJIEU, MPEJIaraTh OPUTMHAIIBHBIE TTOAXO0IbI H PEIICHUS,
CTaBUTh MPOOJIEMBI ¥ 334a49M, TONYCKAIOIINE alTbTCPHATUBHBIC PEILICHUSI.

Pabora ¢ naopmanueii:

BJIQ/ICTh HABBIKAMHW TNOJMyYeHUs WH(pOpMaUMK (PU3HUECKOTO CONEPIKAHUS
U3 UCTOYHUKOB PA3HBIX THUIOB, CAMOCTOSTENBHO OCYIIECTBIATH MOUCK,
aHaJIN3, CHCTEMATH3alMI0 M WHTEPHNPETALMIO MH(OPMALUUKN Pa3IHYHbBIX
BUJIOB M (POPM MpPEACTABICHUS,

OLICHMBATh JOCTOBEPHOCTh MH()OPMALIHN,

UCIOJb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHMKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHWM KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W
OPraHM3AlMOHHBIX 3ala4 € COONIFOICHUEM TPeOOBAaHUI SPrOHOMUKH,
TEXHUKM O€30MACHOCTH, TUTHEHBI, PECYPCOCOEPEIKEHUsS, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(POPMALIMOHHON GE30MAaCHOCTH,

CO3/1aBaTh TEKCThl (PU3MYECKOrO COACPKAHMS B Pa3MuUHBbIX (popMarax ¢
y4éTOM Ha3HaYeHWs WH(OpPMAUMKM M LEICBOH ayAMTOPHUH, BBIOMpas
ONTUMAIBHYIO (POPMY TIPEACTABICHUS U BU3YAIH3AL[UH.

KoMmyHHKaTHBHBIE YHHBEpPCAIbHbIC Y4eOHbIe IeHCTBHS:



OCYIIECTBIIATh OOWIEHWE HA YpoKaX (U3MKA W BO BHE-yPOYHOH
JEATENBHOCTH,

pacro3HaBaTh NPEANOCHUIKM KOH(IMKTHBIX CUTyallMd M CMSAr4arh
KOH(DJIMIKTHI,

Pa3sBEPHYTO M JIOTHYHO H3JIararb CBOKO TOYKY 3PECHHUA C MCIOJIB30BAHUEM
SI3BIKOBBIX CPENCTB;

[IOHAMaTb W  HCHOJB30BAaTh  INPEHMYINECTBA  KOMAaHAHOM  ®
WHAUBHAYaAJIbHON paboTHI,

BbIOMpATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBHNA C yU4&TOM OOMIMX
HHTEPECOB X BO3MOXKHOCTEH KKIOr0 YWICHA KOJUIEKTUBA,

[IPUHAMATh ILE€TA COBMECTHOW JEATEIIBHOCTH, OPraHA30BbIBATH U
KOOPIMHHUPOBATH JNEUCTBUA MO €€ MJOCTHIKCHHUIO. COCTaBJIATH IUTAH
JEUCTBHINA, paCPEaEIATh PO ¢ YYETOM MHEHHMI YYaCTHUKOB, 00CYKIaTh
PE3yabTaThl COBMECTHOM paboTHlI,

OLICHUBATH KAYECTBO CBOETO BKJIAJa M KAKAOIO YYaCTHUKA KOMAaHIBI B
o0umiA pe3yapTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

[peylaratb HOBBIE MPOEKTHI, OLECHUBATL WUAECHU C IIO3HIAA HOBU3HBL,
OPUTMHAJIBHOCTH, IIPAKTHYECKON 3HAYUMOCTH,

OCYIIECTBIIATE IMO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B Pa3INYHBIX
CUTyaUMsiX, NOPOSBIATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
WHHALIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIE Y4eOHbIE JeiicTBHS
Camoopranusanusi:

CaMOCTOSITEIBHO ~ OCYILUECTBJIATE [O3HABATEIBHYIO JEATEIIBHOCTH B
obnacth (M3MKM M AaCTPOHOMHH, BBISIBIATH MPOOJNEMBI, CTaBUTh U
(opMynupoBaTh COOCTBEHHBIC 3a/1a4H,

CaMOCTOSITENBHO COCTABIIATh IUIAH PEIICHUS PACYETHBIX U KAYECTBEHHBIX
3a/1a4, TUJIaH BBITIOJTHEHUS MPAKTUYECKOH PAOOTHI ¢ YUETOM HMMEKOLIMXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paclmpsTh  paMKM  y4eOHOro  OpeaMeTa Ha  OCHOBE  JIMYHBIX
[IPEAITOYTECHUI,

JienaTh OCO3HAHHBIA BBHIOOpD, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 3a PELLIEHNUE,

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

cnoco0CTBOBaTh (POPMHUPOBAHMIO M MPOSIBICHUIO SPYAMLMM B 00JIACTH
(M3KKH, TOCTOSIHHO TOBBIIATh CBOM 0Opa30BaTENbHBIA M KyJIBTYPHBIN
VPOBEHb.

CamMOKOHTPOJ/Ib, SMOLHOHAJILHBII HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CUTYalsIM, BHOCUTH KOPPEKTUBEI B IE€ATEITBHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM,

BJAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak  OCO3HAHWS
COBEPIIAEMBIX ACHCTBHAIN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIILTATOB U
OCHOBAHWIA,

UCIOJIb30BaTh NPUEMBI  pedaeKCUM Il OLICHKM CHUTyalluu, BBHIOOpA
BEPHOI'0 PELICHNS,

YMETh OLICHUBATH PUCKM U CBOEBPEMEHHO MPUHUMATH PELICHUS MO HX
CHWKEHHUIO,

MPAHUMATE MOTHBBI M APIYMEHTHl JPYIUX MPH aHAIM3E PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPUHUMATh Ce0s1, MOHUMAas CBOM HEJIOCTATKU U JIOCTOMHCTRA,

MPAHUMAThE MOTHBBI M APIYMEHTHl JPYIUX MPH aHAIM3€ PE3YyIbTaTOB
JIEATEIIBHOCTH,

MPU3HABATH CBOE MPABO M MPABO APYTHX HA OMIMOKH.

B npoiiecce AOCTHIKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOrPAMMBI 110
(¢u3nke sl YPOBHsS cpeAaHero oOmero o0pa3oBaHus Yy  OO0yYarolIMXcs
COBEPILIEHCTBYETCS AMOLMOHAIBHBIH WUHTEJUIEKT, npeanoararoimi
c(hOpMUPOBAHHOCTH:

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

CaMOPETYINPOBAHUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHNE NTPUHUMATH
OTBETCTBEHHOCTh 34 CBOE MOBEACHUE, CHOCOOHOCTh aqanTHPOBATBCI K
SMOLIMOHAIBHBIM MU3MEHEHUSM W MPOSBIATE TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;,

BHYTPEHHEH MOTHBALUH, BKJIFOYAIOIIEA CTPEMIICHHE K TOCTIKCHUIO LIEIU
U yCIeEXy, ONTUMHU3M, HHUIMATUBHOCTb, YMEHUE AEHCTBOBATh, UCXOI U3
CBOMUX BO3MOKHOCTEM,

AMIATUM, BKIKOYAKOIICH CIMOCOOHOCTh  MOHMUMATh  3MOLMOHAIBHOE
COCTOSIHME JPYTHMX, YYHATHIBATH €r0 MPH OCYLIECTBICHWM OOLICHHUS,
CHOCOOHOCTh K COYYBCTBHIO H COTIEPEKUBAHUIO,

COLMAIBHBIX  HABBIKOB, BKJIFOYAKOIIMX CHOCOOHOCTH  BBICTPAWBATH
OTHOILCHUSI C JAPYTUMHU JIFOAbMH, 3a00THUTHCS, MPOSBIATH HHTEPEC M
paspenarb KOHQJIMKTHI.



HPEAMETHBIE PE3YJIbTATDBI

K xonumy oOyuenust B 10 knacce nMpeAMETHBIE PE3YJIbTAThl Ha YLIIyOJEHHOM
YPOBHE JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y OOYUYAOIIMXCSl YMECHHUM:

NOHAMATh PONb (PHU3UKA B  SKOHOMHUYECKOH, TEXHOJOTMYECKOM,
DKOJIOTMYECKOH, COLMAIbHOH W 3TUYECKOH cdepax AesITeNbHOCTH
YeJIOBEKA, POJIb U MECTO (PU3HKHM B COBPEMEHHON HAy4YHON KapTUHE MUPA,
3HAUEHUE OIMUCATEIBHON, CUCTEMATH3UPYIOMICH, OOBSICHUTEIBHOW W
OPOrHOCTUYECKOW  (QYHKUMA ~ (PU3MYECKOH TEOpUM — MEXAHHKH,
MOJIEKYJISIPHON (PU3UKKM M TEPMOJMHAMHUKH, POJIb (PU3MYECKOH TEOPHH B
(opMUPOBAHNY NPEACTABICHUN O (PU3NUECKON KapTUHE MUPA,

pa3nuyaTh YCIOBUS TNPUMEHUMOCTH MOJENCH (U3MUecKkux Ten u
NPOLECCOB (SBIECHWI): WHEpPUMAIbHAS CHUCTEMA OTCUYéTa, aOCOIIOTHO
TBEPAOE TEJO, MATEPUAIbHAS TOYKA, PABHOYCKOPEHHOE JIBUYKEHUE,
CcBOOOJHOE MajicHUE, aOCOJIIOTHO ympyras jacdopMmanus, aOCOJHOTHO
yIpyroe u adCOIFOTHO HEYMPYTO€ CTOJIKHOBEHHUS, MOJEIH Ta3a, )KUAKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeNa, UACATBHBINA a3, TOUCYHBIN 3apsi,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE,

pa3nuyarh YCJIOBUS (TpaHUlbl, 00JaCTH) NPUMEHUMOCTH (PUBUUYECKUX
3aKOHOB, MOHMMATh BCEOOMIMIA XapakTep (yHIAMEHTAIBHBIX 3aKOHOB W
OTPAaHUYEHHOCTh UCIOJIb30BAHMUS YACTHBIX 3aKOHOB,;

AQHAJIM3APOBaTh M OOBICHATH MEXAHWYECKHE TMPOLECCHl W SIBICHHUS,
UCIOJIb3Ysl OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXAHUKH (OTHOCHUTEIBHOCTh
MEXAHUYECKOTO JBHXKEHUS, (POPMYJIbI KMHEMATHKH PAaBHOYCKOPEHHOIO
IBW>KCHUS, TpeoOpazoBaHust [anmwnes A CKOPOCTH W MEPEMELICHHUS,
3aKOHbl HbBrOTOHA, TPUHLMI OTHOCUTENBHOCTH ['anmwies, 3aKkoH
BCEMUPHOIO TATOTEHUS, 3aKOHbI COXPAHEHUSI UMIYJIbCa U MEXAHUYECKOU
SHEPruM, CBSI3b PabOTHl CHJIBI ¢ M3MEHCHHEM MEXAHWUYECKOW HHEPruM,
YCIIOBUS PABHOBECHS TBEPAOrO TENA), MPA OSTOM  HCHOJb30BATh
MAaTeEMaTHYECKOE  BBIPAKEHWE  3aKOHOB,  YKa3blBaTh  YCIIOBUS
NPUMEHAMOCTH (PM3NYECKMX 3aKOHOB: MpeoOpa3oBanuii ["amuest, BTOporo
U TPEThEro 3aKkOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHS HWMITYJIbCA W
MEXAHUYECKOM 3HEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHS,

aQHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOLIECCHI U SIBIICHUS, UCTIOIB3YS
ocHOBHBIC monoxkeHuss MKT © 3akOHBI MONEKYJISApHOW (HU3UMKKH W
TEPMOAVMHAMHMKN (CBSI3b  JIABJICHUS MACAIBHOTO Ta3a CO CpEeAHe
KUHETHYECKOW DHEPIUEN TEIUIOBOTO ABIKEHUS W KOHLEHTPALMER €ro
MOJIEKYJI, CBsI3b TEMIEPATYPbl BEIMIECTBA CO CPEIHEH KHHETUYECKOU
SHEPrueil TEMIOBOrO ABM)KECHUS €r0 YaCTHL, CBI3b AABJICHUS UACATBHOTO
ra3a ¢ KOHUEHTpaUWell MOJEKYyJl M €ro TEMIEpaTypoil, ypaBHECHHE



Menneneesa—Kianeipona, TMepBBIA 3aKOH TEPMOAWHAMMKH, 3aKOH
COXPAHEHUSI PHEPTUM B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCHOJIb30BaTh
MaTeMaTHYeCKOoe BBIp@KEHUE 3aKOHOB, VKa3bIBaTh YCIOBUSA
IIPUMEHUMOCTH YpaBHeHU Menaeneesa—Kianeiipona,

AQHAJIM3UPOBaTh M OOBACHATH DJICKTPUYECKUE SIBJICHUS, WCHONB3Ys
OCHOBHBIC TOJIOKCHUSI U 3aKOHBI 3JIEKTPOJMHAMMKHN (3aKOH COXPaHEHUS
AIEKTPAYECKOTO 3apsna, 3aKOH Kyiona, MMOTEHUATIBHOCTH
AIEKTPOCTATUYECKOTO TOJIA, MPUHLMI CYIEPIO3ZUIUN DIIEKTPUUYECKUX
[IOJIEM, IPU 3TOM YKa3blBasg YCIOBUs HMPUMEHMMOCTH 3akoHa KysoHa, a
TaK)KE MPAKTUYECKA BAKHBIE COOTHOLUEHMWs: 3aKOHBI OMmMa [ ydacTka
LENMA W JUId 3aMKHYTOM DJIIEKTPUYECKOM Lenu, 3akoH JDkoyns—JleHua,
npasuiia Kupxroda, 3akonsl @apaaes uist IEKTPOIH3a),

ONMKUCHIBaTh (PU3NYECCKHE MPOLECCHl W SIBICHUS, WCIOJB3Ys BEITUYHMHBL
[IEPEMEILIEHHAE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TENA U CUCTEMBI TEII, CUJIIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTCHIMAJIbHA] DHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWYeCKasi 3HEprus, padoTa CWbl, LEHTPOCTPEMHUTEIBHOE
VCKOpPEHUE, CWJIA TSHKECTH, CUJla YVIPYTOCTH, CUJla TPEHUS, MOILHOCT,
SHEPrusl B3aMMOJCHCTBUS Tena ¢ 3eMi€id BOMM3H €€ TOBEPXHOCTH,
SHEPrust ynpyrod aegopmanvi OPYKMHBIL, KOJMYECTBO TEIJIOTHI,
a0coNIoTHAs Temmeparypa Tena, pabota B TEPMOJWHAMUKE, BHYTPEHHSS
SHEPrusl WACAIBHOTO OJHOATOMHOTO Ta3a, pabdoTa WACAIbHOTO Tas3a,
OTHOCHUTENIBHAA BIAKHOCTH Bo3ayxa, KIIJ waeansHOro TeniaoBoro
JBUATATEIIA, SJIEKTPHYECKOE TM0JIE, HANMPSHKEHHOCTD DJIEKTPAYECKOTO MOJIs,
HaIMpsHKEHHOCTh TOJISL TOYEYHOI'O 3apsaia WM 3apsbKeHHOro Iapa B
BaKyyME€ WM B JUOJEKTPUKE, IMOTEHOHUAT JJIEKTPOCTATHYECKOTO TOJIs,
Pa3HOCTh  IMOTEHLUMAIOB, JJEKTPOABWKYINAs  CHjla, CHWJIAa  TOKa,
HalpsOKEHWE, MOLHOCTh TOKA, JJIEKTpUYECKas €EMKOCTH IUIOCKOTO
KOHJIEHCATOpa, CONPOTUBIIEHUE yYacTKa LENH € MOCIEI0BATEbHBIM W
[apajuIeIbHBIM COCAUHEHUEM PE3UCTOPOB, SJHEPI U AIECKTPAYECKOTO OIS
KOHJIEHCATOPa;

OOBSCHATHL ~ OCOOEHHOCTM  MNPOTEKAaHUs  (PU3NYECKUX  SIBJICHUWI:
MEXaHMYECKOE [BH)KEHUE, TEIJIOBOE JIBDKEHHE 4YAaCTHL] BELIECTBA,
TEMJIOBOE PaBHOBECHE, OPOYHOBCKOE NBIKCHHE, MU(PQy3usi, ucrnapeHue,
KUIICHUE W KOHJEHCALM, TUIABJICHUE U KPUCTAIIM3ALUs, HAIIPABJICHHOCTh
TEIJIONEPEAAYH, IEKTPU3ALUS TEN, SKBUITOTEHIUAIBHOCTE MOBEPXHOCTH
3apsHKEHHOTO MPOBOAHUKA,

IPOBOANTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PM3HUECKON BEMMYMHBI OT
OPyroi €  HCIOJIB30BAHWEM  MPSAMBIX  H3MEPEHHMH, TMpPH  OTOM
KOHCTPYMPOBAaTh YCTAaHOBKY, (PUKCHPOBATh PE3YJAbTaThl MOJYYEHHOU



3aBUCHUMOCTH (DU3MYECKUX BEJIIMYMH B BUAE TpaQuKOB C YUYETOM
a0COJIFOTHBIX MOTPELIHOCTENR N3MEPEHMIA, IENIaTh BBIBOABI IO PE3YJIbTaTaM
UCCIICIOBAHMSI,

MPOBOJIUTH KOCBCHHBIC HM3MEPEHUS (DU3MYECKUX BEIUYMH, MPU OTOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUs, OLCHUBATh AOCONIOTHBIE W
OTHOCUTENBHBIC MOTPEITHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUIA;
NPOBOAWTH OMBITHI 10 MPOBEPKE NMPEIOKEHHON THITOTE3bI: TUNIAHUPOBATH
SKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIIBHYHO YCTAHOBKY, AHAJTU3UPOBATh
NOJTyYEHHBIE PE3YJIbTAThl W JAENIaTh BBIBOJ O CTaTyce MPEAIOKEHHOM
TUTOTE3bI,

coOmroaTh mpaBuia 0€30MacHOro TPy1a NPy MPOBEACHUN UCCIICTOBaHUIA
B pamMKkax ydeOHOro OJKCOEPUMEHTA, NpPaKTUKymMa MW  y4eOHO-
HCCIIENOBATEIIBCKOM W IPOCKTHOM JEATEIBHOCTH € HCIOJIB30BAHUEM
U3MEPUTEILHBIX YCTPORCTB 1 1a00paTopHOro 000pyA0BaHMS;

pemars pacy€THBIE 3aJ4a4d C SBHO 3aJaHHOMW W HEIBHO 3aJaHHOMN
(U3NYECKOM MOJENBIO: HA OCHOBAaHMH AQHAIM3A YCJIOBHS OOOCHOBBIBATH
BBIOOp (DM3MYECKOW MOJENIH, OTBEYAKOMICH TpeOOBaHMWSAM  3a1auM,
OPUMEHATH  (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTM W  IOCTYJaTh
(U3NYECKUX TEOPHA TPH WCIOIB30BAHMM MATEMATHUYECKHX METOIOB
pELIEHUs 3a/1a4, MPOBOIUTh PACUEThl HA OCHOBAHMH MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOABI PCIICHUS C
YUETOM TMOTYYEHHBIX PE3YJIBTATOB,;

pelaTe Ka4yeCTBEHHbIE 3aJaud, TpeOyrouue NPUMEHCHHs 3HAHWNA U3
Pa3HBIX PA3aeiioB Kypca PU3UKK, a TAKKE UHTETPALlMA 3HAHWUN U3 IPYTHX
OPEIMETOB ECTECTBEHHO-HAYYHOIO LMKJIA. BBICTPAMBATH JIOTHYECKYIO
LENOYKY PAaCCy>KICHUI ¢ ONOPOi Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (PU3NYECKUE SBIICHUS,

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUS 17 OOBSICHCHWS OCHOBHBIX
OPUHIIMIOB PAaOOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB,;

NPUBOJUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apYOEKHBIX YUEHBIX-
(M3MKOB B Pa3BUTHE HAyKH, B OOBICHEHUE MPOLIECCOB OKPYXKAOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JEATEIbHOCTA YEJIOBEKA, CBA3AHHON € (PU3MYECKMMM MPOLECCAMU, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O pallMOHATBHOM
IPUPOIONOIB30BAHIM, A TAKKE Pa3yMHOM HMCHOJb30BAHWU AOCTUKCHHN
HAYKA W TEXHOJOTMA JUIA HAJBHEHINETO PA3BUTUS YEIIOBEYECKOIO
00IIIeCTBA,



OPUMEHATh Pa3jM4HbIe COCOOBI paboThl ¢ MHpOpMaLHEh (PU3NIECKOrO
COJIEP)KAHUSI € HWCHOJIb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTHMA, TIPH 3TOM MCIOIB30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIC
TEXHOJOTMM Ui TIOMCKA, TNepepabOTKM M TPEIbABICHHS YYEOHOH W
HAYYHO-MTOMYJISPHON MH(pOPMALMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIAN
uH(pOpMalMK, TOJYYCHHOW W3 Pa3TUYHBIX HMCTOYHHKOB, KPHUTHUYECKH
aQHAJIM3UPOBATh  MOJY4YaeMYyr0  HMHQOpMALMIO MW OLEHMBATHL €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEIOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OPMaLUY;

POSIBIISATH OpraHu3alMOHHBIC U NO3HABATEIIbHBIE YMCHHS
CaMOCTOSITETIBHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B MPOLECCE
BBITIOJTHEHHSI IPOCKTHBIX U yUYEOHO-UCCIEI0BATENBLCKUX PadoT;

padoTarh B TPYMIE C HKCIOJHEHUEM PA3JIMYHBIX COLMATBHBIX POJICH,
TUTAHAPOBATh paboTy TPYMIIBI, PAMOHATIBHO PACTIPEACIIATE ACITEIbHOCTD
B HECTAHJAPTHBIX CHUTYALMsX, aJCKBATHO OLICHWBATh BKJIAJl KAXKAOIO U3
YYaCTHUKOB TPYIINBI B PEUIEHUE PACCMATPUBAEMOI MTPOOIIEMBI,

OPOSBIISATE MOTUBALMIO K Oyayliel npodhecCHOHATbHONU ACITENbHOCTH 1O
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHUIISL.

K xonmy oOyuenus B 11 Kaacce TpeAMETHbIE PE3YNbTATHl HA YIIIyOJIEHHOM
YPOBHE JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YYArOIIMXCS YMEHUM:

NOHAMATh PONb (PU3MKA B HSKOHOMHYECKOH, TEXHOJIOTHUYECKOM,
COLMAIBHON 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 OINMUCATENIBHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOW M MPOTHOCTHUYECKON (YHKIMI (PU3NUECKONH Teopun —
ANEKTPOAMHAMUKH, CHELUAIBHON TEOPUM OTHOCHTEIBHOCTH, KBAHTOBOW
¢u3ukn, ponp PU3AYECKON TeopuH B (POPMUPOBAHWM NPEICTABICHHNA O
(U3NYECKOI KapTUHE MUPA, MECTO (PU3MUECKON KAPTHHBI MHpa B 0OMIEM
PsITy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEICTABICHHNA O MPUPOAC;
pa3nuyaTh YCIOBUS TNPUMEHUMOCTH MOJENCH (U3MUeckux Ten u
IPOLECCOB  (SBJICHUH). OJHOPOJHOE JIIEKTPUYECKOC W OAHOPOJHOE
MAarHMTHOE MOJIsl, TADMOHUYECKHE KOJeOaHUsl, MAaTEMaTUYECKIII MasTHUK,
WICATBHBIN TPYKUHHBIA MasATHUAK, TAPMOHUYECKUE BOJIHBI, WJICAIBHBIN
KOJIEOATENBbHBII KOHTYP, TOHKAs JTMH3a, MOJETEH aToMa, aTOMHOTO Spa U
KBAHTOBOM MOJICIU CBETA,

pa3nuyarh YCJIOBUS (TpaHUIbl, 00JaCTH) NPUMEHUMOCTH (PUIUUYECKUX
3aKOHOB, MOHMMATh BCEOOIIMIA XapakTep (yHIAMEHTAJIbHBIX 3aKOHOB W
OTrPAaHUYEHHOCTh UCIIOJIB30BAHMUS YACTHBIX 3aKOHOB,;



AQHAJIM3UPOBATh U OOBACHATH SJCKTPOMATHUTHBIC MPOLECCH W SIBICHUS,
UCIOJIb3ysl OCHOBHBIC TOJIOKCHHMSIT M 3aKOHBI JJICKTPOJAMHAMUKH W
CHECLMATIBHOM ~ TEOPHHM  OTHOCUTEIIBHOCTHM  (3aKOH  COXPaHEHUs
ANIEKTPUYECKOTO  3apsana, cwna Awmmepa, cuna JlopeHna, 3akoH
ANEKTPOMArHUTHONM  WMHAyKumu, npasuino  Jlenma, cBa3p  DJIC
CAMOMHIYKIIMM B DJJIEMEHTE OJJICKTPUYECKOW WENU CO CKOPOCTBIO
W3MEHEHUS  CWJIbI  TOKa,  TMOCTYJaThl  CHOELUAIBHOM  Teopuu
OTHOCHTEIIbHOCTH DWHIITEHHA);

AHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLECCHI U SIBIICHUS, UCIIOJIB3YS
NOJIO)KCHUST  KBAaHTOBOM  (u3MKM  (ypaBHEHHME  OHHINTEHHA  AJIs
doroaddekra, mnepBelii W BTOpoM mocTtynarsl bopa, npuHOMD
COOTHOUIEHMSI HEOMPEACEHHOCTEH [ 'eli3eH0epra, 3aKOHBI COXPAHEHUS
3apsI0BOI0 M MACCOBOTO YHCEN W SHEPIUU B SACPHBIX PEAKUUSIX, 3aKOH
PaJIMOAKTUBHOTO Pacaja);

ONUCHIBaTh (PU3NYECCKHE MPOLECCHl W SIBIICHUS, WCIOJB3YsS BETUYHMHBL
HANPSHKEHHOCTD AJIEKTPUYECKOTO MMOJISI, MOTEHIHAN 3JIEKTPOCTATHUECKOTO
NOJisl, PA3HOCTh MNOTCHUMAIOB, JJICKTPOABIKYIIAS CHJA, WHAYKLIHUS
MArHMTHOTO TMOJIsI, MarHUTHBIA TMOTOK, CHJIa AMIEpa, WHAYKTUBHOCTD,
ANEKTPOABIIKYINAS CHJIA CAMOWHAYKIMH, SHEPIHsT MArHUTHOTO [MOJIS
OPOBOJAHMKA C TOKOM, PEISTUBUCTCKMN WMITYJIbC, TOJHAS 3SHEPIHs,
SHEPrusl MOKOS CBOOOJHOW YACTHIBI, SHEPrUsi W HMMIYJbC (POTOHA,
MacCOBOE YHCJIO W 3apsijl 1pa, SHEPrHsl CBI3HU sIPa;

OOBSCHATH ~ OCOOCHHOCTH  NPOTEKaHWuss  (PUBHYECKUX  SBIICHUH:
ANIEKTPOMArHUTHAS UHAYKLUS, CAMOMHIYKIUsI, PE30HAHC, HHTEPPEPEH IS
BOJIH, Ju(pakuus, HOWUCHEPCHs, TOJHOC BHYTPEHHEE OTPAKCHHE,
dotosnekTpuueckuii 3hdext (poroaddekt), anvda- m Oera-pacnasl
AAEp, raMMa-u3nydyeHue saaep, (PU3NUECKUe MNPUHLUIBL CIEKTPATBHOTO
aHanu3a u padoThI Ja3epa;

ONPEACTATh HANPABICHUE WHAYKIMM MAarHWTHOTO TOJs MPOBOAHHMKA C
TOKOM, CHJIBI AMTiepa U ciibl JIopeHna;

CTPOUTh U300PAKEHUE, CO3AABAEMOE TUTOCKUM 3€PKAJIOM, TOHKOH JIMH30M,
Y PACCUUTHIBATH €T0 XAPAKTEPUCTUKH,

OPUMEHSTh OCHOBOIOJIATAOIIMNE ACTPOHOMHMYECKHE MOHSATHS, TECOPHH W
3aKOHBI Ui aHanu3a W OOBICHCHWS  (PU3MYECKMX  IMPOIECCOB,
NPOUCXOAAIINX B 3BE3NAX, B 3BE3JHBIX CHCTEMAX, B MEKIAJAKTUUYCCKON
cpele; ABHKEHUST HEOECHBIX TEJ, SBOJIFOLMHA 3BE3 U BeeneHHO;
OPOBOJAWTH HCCIEAOBAHUE 3aBUCUMOCTEH (PU3MYECKHX BEIUYHMH C
UCIOJb30BAHUEM TMPSMBIX M3MEPEHHN, MpPU 3TOM KOHCTPYMPOBATH
YCTAaHOBKY, (PUKCHMpOBaTh peE3yJibTaThl MNOJYYEHHOH  3aBHCUMOCTH



(U3NYECKUX BEIMYMH B BHIE TPapuUKOB € YYETOM aOCOIIOTHBIX
NOTPEIIHOCTEH  M3MEPEHMM, JEeNarh  BBIBOABI MO  pe3ysibTaram
UCCIICIOBAHMSI,

NPOBOJANTH KOCBECHHBIE HM3MEPEHUs (PU3MUECKUX BEIWYMH, MPU 3TOM
BbIOMpATh ONTHMAJIBHBIA METOJ M3MEPEHUS, OLCHUBATh AOCONFOTHBIE W
OTHOCHTEJIbHBIC MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEPEHMIA,
NPOBOAWTH OMBITHI 10 MPOBEPKE NMPEIOKEHHON THITOTE3bI: TUNIAHUPOBATH
SKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYHO YCTAHOBKY, AHAJTU3UPOBATh
NOJTyUYEHHBIE PE3YJIbTAThl M JENIaTh BBIBOJ O CTaryce MPeIIOKEHHON
THITOTESHI,

OIUCHIBATh METOABI MOJYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUIA;
coOmroaTh mpaBuia 0€30MacHOro TPy1a NPy MPOBEACHUN UCCIICTOBaHUIA
B paMKax ydeOHOro OJKCIOEPUMEHTA, NpPaKTUKymMa MW  y4eOHO-
HCCIIENOBATEIIBCKOM W IPOCKTHOM JEATEIBHOCTH € HCIOJIB30BAHUEM
U3MEPUTEILHBIX YCTPORCTB 1 1a00paTopHOro 000pyA0BaHMS;

pemars pacy€THBIE 3aJ4a4d C SBHO 3aJaHHOMW W HEIBHO 3aJaHHOMN
(U3NYECKO MOJAENBIO: HAa OCHOBAaHWM AaHalIM3a YCJIOBHS BBIOMPATH
(u3nYeCKue MOJACIM, OTBEYAKOIIKAE TPEOOBAHUSAM 33Ja4M, MPUMEHSTH
(OpMyJIBI, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3NUECKUX TEOPUI
OPA  HCIOJNB30BAHMM MAaTEMATUYECKMX METOJOB PELICHHWS  331ad,
OPOBOANTH PACUETHl HA OCHOBAHMM MMEIOINUXCS JTAHHBIX, AaHAJTM3UPOBATh
PE3yAbTaTEl U KOPPEKTUPOBATh METO/ABI PELICHHUS C YUETOM MOTYyYEHHBIX
PE3YJIBTaTOB,

pelaTh Ka4eCTBCHHbIE 3aJaud, TPeOyroure NPUMEHCHHs 3HAHWNA U3
Pa3HBIX Pa3AeiioB Kypca PU3UKKM, a TAKKEC MHTETPAllMd 3HAHWUH U3 IPYTHX
NPEIMETOB ECTECTBEHHO-HAYYHOIO LMKJIA. BBICTPAMBATH JIOTHYECKYIO
LENOYKY PAaCCy>KICHUI ¢ ONOPOi Ha N3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
¥ (PU3NYECKUE SBJICHUS,

UCIOJb30BaTh TEOPETHUYECKUE 3HAHUS M  OOBSCHEHHS OCHOBHBIX
NPUHLAIOB PAOOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHHYECKHAX YCTPOKUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB,;

OPUBOJUTh TNPUMEPBl BKJIAJa POCCHHCKHX M 3apYOCKHBIX YUEHBIX-
(M3MKOB B Pa3BUTHE HAyKH, B OOBICHEHUE MPOLECCOB OKPYXKAKOLIETO
MUPA, B PA3BUTUE TEXHUKU U TEXHOJOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCJIEACTBUSL OBITOBOM M MPOU3BOACTBEHHOMN
JESATEIbHOCTA YEJIOBEKA, CBSA3aHHOM ¢ (PM3MYECKUMM MPOLECCAMU, C
NO3ULMI 3KOJOTHYECKON OE30MACHOCTH, MPEACTABIEHUI O palMOHATBHOM
IPUPOIONOIB30BAHIM, A TAKKE Pa3yMHOM HMCHOJb30BAHWU AOCTUKCHUN



HAYKA W TEXHOJOTMA JUId HAJBHEHINETO PA3BUTUI YEIIOBEUYECKOTO
0011IeCTBA;

OPUMEHATh Pa3iM4HbIe COCOOBI paboThl ¢ MHpOpPMaLKEH (PU3NIECKOTO
COJIEP)KAHUSI € HWCIOJIb30BAHMEM COBPEMEHHBIX  HMH(POPMALMOHHBIX
TEXHOJIOTHA, TIPH 3TOM MCIOJIB30BaTh COBPEMEHHBIE MH(POPMALIMOHHBIC
TEXHOJOTMM JJI1 TIOUCKA, NEpepabOTKM W NPEABIBICHUS Y4YeOHOH W
HAyYHO-NOMYJISIPHONM WH(pOPMAIUKU, CTPYKTYPUPOBAHUS U HHTEPIPETALIMH
uHopMaIK, MOMYYEHHOU W3 Pa3IUYHBIX WCTOYHHMKOB, KPUTHYECKH
aHAJIM3UPOBATh  MOJY4YaeMYyr0  HMHQOpPMALMIO MW OLEHUBATHL €&
JOCTOBEPHOCTh KaK HA OCHOBE MMEHOLIMXCS 3HAHWH, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA WH(OPMaLUK;

MPOSIBJISITH OpraHu3aluOHHBIC 1 MO3HABATEIILHBIE yMEHUS
CaMOCTOSITEILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHWH B MPOLECCE
BBITIOJTHEHHSI IPOCKTHBIX U yUYEOHO-UCCIIEI0BATENBLCKAX PadoT;

padoTare B TPYMIE C HKCIOJHEHWUEM PA3JIMYHBIX COLMATBHBIX POJICH,
TUTAHAPOBATh paboTy TPYMIIBI, PAMOHATIBHO PACIPEACIIATh ACITEIbHOCTD
B HECTAHJAPTHBIX CHUTYALMsX, aJCKBATHO OLICHWBATh BKJIAJ KXKAOIO U3
YYaCTHUKOB TPYIINBI B PEUIEHUE PACCMATPUBAEMOI MTPOOJIEMBI;

OPOSBIISATE MOTUBALMIO K Oyayliel npo(heCCHOHATBHON ACITENPHOCTH 10
CHENUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPHUIISL.


















