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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXEHUM W TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOHM o0Opa3oBarenbHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ ydétoM (enepanbHoi pabodeil mporpamMmbl BocnuTaHusi U KoHuenuuu
npenojiaBanus yueonoro npenmera «dusuka» B 00pa3zoBaTEIbHBIX OPTaHU3AIUAX
Poccuiickoit ~ ®denepanuu,  pealu3ylOmMX  OCHOBHbIE  00pa3oBaTelIbHbBIC
IPOTPaMMBI.

[Iporpamma no ¢usuke onpenenser o043aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABIIMBAET PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3JieoB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OO0Yy4YaroIIUXCH.
[Iporpamma mno ¢usuke mAa€T NpeacTaBIECHUE O LENAX, COJEpKaHUM, OOmEen
cTpaTernd OOy4YeHHs, BOCIMTAHUS M Pa3BUTHS OOYYAIOIIMXCS CpPEICTBaMU
ydebHoro npenMera «Pu3nka» Ha yriyOJIEHHOM ypOBHE.

Nzyuyenne kypca (U3MKH YriayOJEHHOTO YpPOBHS TMO3BOJISIET PEan30BaTh
3a/1la4yu MPOPECCUOHAILHOM OpPHEHTAILK, HAIIPABJICHO HA CO3/IaHHME YCIOBUM IS
MPOSIBIICHUS] CBOMX HWHTEIJICKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH KasKIbIM
oOydJaronmmcsi, KOTOpble HEOOXOAUMBI I TMPOJOJDKEHHUs 00pa3oBaHUs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3TUYHBIM  (DU3UKO-
TEXHUUYECKUM U WH)KEHEPHBIM CTICIIMATEHOCTSIM.

B mporpamme mno (¢u3HKe oOmNpeAensioTcs IIAaHUPYyEMble pe3yNbTaThl
OCBOCHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs: JIUUYHOCTHEIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrinyOnéHHoMm  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW Il pa3pabOTKu TpeOOBaHW K JUYHOCTHBIM,
METanpeMETHBIM H TPEAMETHBIM pe3yJbTaTaM OOydYaromInuXCsl, OCBOMBIIIHIX
nporpaMMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oO0pa3oBaHHs Ha
yrayO0aEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[Tporpamma no (pusmke BKIIOYAET:

IUTAHUPYEMbIE Ppe3yJibTaThl OCBOEHHUS Kypca (GU3HKH Ha yriyOoJaéHHOM
YPOBHE, B TOM YHCJI€ MPEAMETHBIC PE3YJIbTATHI [0 TO1aM 00YUCHUS;

coJiepkanue yueoHoro npeamera « Dusuka» no rojgam 00ydeHusl.

[IporpaMma mo ¢u3nke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIOJIb30BaHa YUYUTENMAMU (PU3UKH JIJIs1 COCTABJICHHSI CBOMX Pab0YHMX MPOrpamMMm.

[Iporpamma no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENIECH U
MPENIOCTaBIsAET BO3MOXHOCTH [UJIsl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX



MOJIXOJIOB K MpenoAaBaHuio (U3UKH HAa YriIyOJEHHOM YypOBHE TpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3rka Kak Hayka O HamOoJsiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIAas B
KauyecTBe y4eOHOTo MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkaroeM mupe. LIkonpHbIN Kype (U3UKH — cCTEMOOOpa3yoIIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBKY (DU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBICHWW, HW3y4aeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c(depe DSHEpPreTuKH, TPAHCIOPTa, OCBOCHMS
KOCMOCa, NOJIYYeHHs] HOBBIX MaTepUajioB C 3aJaHHBIMU cBoWcTBamMu. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAHUE YMEHUM NPUMEHATh HAYUHbBIN
METO/]I IO3HAHUSI TP BBIIIOJIHEHUU UMH YUEOHBIX UCCIIEOBAHUA.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEIHEr0 001IEero 00pa3oBaHus MOJ0XKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SBIIETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3leoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea z2enepanuzayuu. B cooTBETCTBUM C HEW Marepuan Kypca (pU3MKH
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIseTCs
(dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanus npeanosaracT HCIOJb30BaHUE
I'YMAHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU M 3KOJOTHUYECKUMHU MTPOOIEMaMH.

Hoen npuxnaonoin nanpasnennocmu. Kypc dusuku yriyOaéHHOTO ypoOBHS
MPEeAnosaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpm sToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTABICHUN M COBPEMEHHbIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyercs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
npo6JieM palOHAIBHOTO IPUPOONIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaep:kanusi MPOrpaMMBbI 10 (PU3UKE TOJKHO OBITH MMOCTPOSHO HA
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak



MOCTOSIHHO JieicTByolero (akropa ydeOHoro mporecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO YYEHHMYECKOTO0 3SKCIEPHUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auudud (GuU3MUECKOro IMpakTukyma. B mepBom ciydae
NPaKTUKYM MpoBoauTcs aubo B koHue 10 u 11 kmacco, mubo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 O3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpalus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJSATCA B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu atom mon padotamu
IIPaKTUKyMa IIOHMMAETCSl CaMOCTOSITENIBHOE MCCIIEOBAHUE, KOTOPOE IPOBOIUTCS
110 pPyKOBOJICTBY CBEPHYTOr'0, 0000IIEHHOTO BHa O€3 MOIIAaroBo HHCTPYKLHUU.

B nporpamme 1o @u3nMKe CcHUCTEMa YUYEHHYECKOrOo HKCIEPUMEHTA,
71a00paTOPHBIX pabOT M MpaKTUKyMa NpPEJCTaBiICHA €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
YYaCTHHKaMU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUIAHUPOBAHMUSI M OCHalleHus kabuHera ¢usuku. [Ipm 3TOoM oOecneumBaercs
OBJIaJICHUE OOYYalOIIMMHUCS YMEHHUSIMU MPOBOJIUTH MPSAMbIE U KOCBEHHBIE
U3MEPEHUs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIUYUH U IMOCTAHOBKY
OIBITOB IO MMPOBEPKE NPEII0KEHHBIX TUIIOTES.

bonpiioe BHUMaHUE YAENAETCA PEUICHUI0 PACUETHBIX M KaueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacd€THBIX 3a7a4 NPUOPUTETOM SIBIIIOTCS 33Jauyd C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSThH
W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK W3 OJHOIO pasjena Kypca, TaKk U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pazlenoB. [ KauecTBEHHBIX 3ajay
NPUOPUTETOM SABJISIFOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
(bu3nUecKux SBJIECHUN W MPOIIECCOB B OKpYKaroUIeH *U3HU, TpeOyromue Bbibopa
buznyecKoil MoAenu A CUTYaluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k wmaTepHalbHO-
TEXHUUYECKOMY OOECIEUECHUIO Y4eOHOTO Ipolecca Kypc (PU3NKU YIrIyOJE€HHOTO
YPOBHS Ha YPOBHE cpeiHero odiero oopa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
JabopaTtopHoe OOOpYyIOBaHUE [JIsi BBHIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3NKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JemoHcTpanonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUM C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTATOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B MporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCJIENOBAHMUSI  M3Y4YaeMbIX  SIBJIEHMH M  MPOLIECCOB, HMIUPUYECKUX U
byHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpymOBaHHME MJII YYCHHUYECKHX TMPAKTHYECKUX padoT
dbopmupyeTCs B BUIE TEMAaTHUYECKHX KOMIUIEKTOB M OOECTICUMBAECTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTrndeckue KOMIUIEKThI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IETISIMU U3Y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOoBaHHEe UWHTEpeca M CTPEMJICHUS OOyYaroIMXCd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CHOCOOHOCTEH;

pa3BUTHUE TIPEACTABICHUM O HAYyYHOM METOJI€ MO3HAHUS W (POpMUpOBaHME
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3yuyeHHsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWHN W HAYYHBIX JT0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3UKU IS Pa3BUTUS JAPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE MpeICTaBICHUM 0 BO3MOYKHBIX chepax Oymyieit
npoeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JaabHeUIleMy 00OyUYEeHHIO B 3TOM HaMpaBJICHUMU.

JlocTikeHne STUX 1enield oOecrnednBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
Iporiecce 3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHEro 00IIero oopa3oBaHus:

MPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMUX (PU3NUYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUsX,  BKJIKOYas  MEXaHHKY,  MOJIEKYJSIpHYHO  (U3HUKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPO(DU3UKHU;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TCOPETUUCCKUE 3HAHUS JJI O0BICHCHHUS
bu3MYecKuX SIBJICHUN B MPUPOJE U JUISl TPHUHITHS TPAKTUYCCKUX DPEIICHUNA B
MOBCEIHCBHOM XU3HU;

OCBOCHHE CIIOCOOOB pEIICHHUS Pa3IUYHBIX 3a7ad C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHue
bu3nYecKol MOJEeNH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHCIE 3aj]ad
WHKEHEPHOTO XapaKTepa,;

MOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHHUYECCKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOLIYIO CPEy;

OBJIaJICHUE METOJIaMH CaMOCTOSATENIbHOTO IIJIAHUPOBAHUS W MPOBEACHUS
GU3MYEeCKUX OKCMEPUMEHTOB, aHaIM3a MW HUHTEpHpeTanuu uH)OpMaImw,
OMpeieNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;



CO3/1aHME YCJOBHU MAJisi Pa3BUTHS YMEHHH MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodecCHOHANBHON ESITEIEHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpedboBanusiMu PI'OC COO yriyOn€HHBIA YpOBEHBb
u3ydeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CPEAHETO OOMIETo
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuku (yriayOnEéHHBIA ypOBEHB) Ha YPOBHE CpPEIHETr0 OOIIEro
oOpazoBanus orBoutcst 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YUYUTEIb JI€JaeT BBHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HHIUWBUIYATbHBIX
O0COOEHHOCTEN 00yJaronuXCs.



COAEPKAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B IMpoliecce MOo3HaHWs Npupoasl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYMH (aHAJOTOBbIE W IU(pPOBBIC
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIEC CHCTEMBI).

[TorpemHocT  u3MepeHuid  (GU3MYECKUX  BEIUYUH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealdbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPHSL.

Ponb u Mecto ¢u3nku B (OpMHUPOBAHMM COBPEMEHHON HAay4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

N3MepeHre cuiibl TOKAa W HANpSHKEHUS B I1E€NMU TMOCTOSHHOTO TOKa MpH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoK jabopaTopued no ¢usuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BEJTMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOT'O JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKH.

Paguyc-BekTop MaTrepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOpPEHUE MaTepuajbHOW TOUYKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTEPUATBLHON TOUKU OT BPEMEHHU U UX
rpaduKH.

CBoOonHoe majeHue. YcKopeHue CBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 MOJ YIJIOM K TOpPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTH M
YCKOPEHHS MaTepPUAILHON TOYKH OT BPEMEHH M BX TpaduKy.



KpuBosmHenHOE  nBMKEHWE. JIBHKEHHWE  MaTepualbHOM  TOYKM IO
OKPY>KHOCTH. YTJIOBas W JWHEHHas cKopocTh. [lepmom m dactora oOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHICHUUAIBHOE) U MOJIHOE
YCKOpPEHHUE MaTEpUaIbHON TOUKH.

TexHuyeckrue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JNBUKEHUE CHApsAOB, LENHbIE, IIecTepEéHYaTble W PEMEHHBIE MEpeAayd,
CKOPOCTHBIE JIN(DTHI.

Hemoncmpauuu.

Mopenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUECKUX XAPAKTEPUCTHUK
JIBAYKEHUS.

CnocoObI ucclief0BaHUs ABKEHUH.

NnmrocTpanus npeaenbHOro nepexo/ia i \3BMEpEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaGnronenne aBukeHUs Tena, OpPOLIEHHOrO MOJ YIJIoM K TOPU3OHTY M
TOPU30HTAJIBHO.

HampaBneHnue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3zoBanue yrioBoil CKOPOCTH B PELyKTOpE.

CpaBHeHuEe TyTEeH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npAKMuKym.

M3yueHne HEpaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSMOIMHENHOM PaBHOYCKOPEHHOM JIBH>KEHHUH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBHKEHUU.

N3mepenue  yCKOpeHUs CBOOOTHOTO TaJICHUS (peKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOI J1TabOpaTOpUN ).

N3yuenue nABMKEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIMOHATIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
NOJIETA M HAYAJIBHOW CKOPOCTBIO TEJIa.

N3yueHne IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Tepuoja OOpalieHusi KOHMYECKOro MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



IlepBbiii 3akoH Hprotona. MuepumanbHbie cucrteMmsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJIEHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOU MAaCCHI.

Cuna tspkecTd. 3aBUCHMOCTb YCKOPEHMsI CBOOOJHOIO MaJIeHUSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MmuUpoThl. JIBHXKeHUE
HEOECHBIX TeN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckas CKOpOCTb.

Cwia ynpyroctu. 3akoH I'yka. Bec tema. Bec Tema, nBuKymerocs c
YCKOPEHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUs CKOJIBKEHUS U CUJla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEla B
JKAJKOCTH WX ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: INOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HabGnronenue nBUKEHUs Tell B MHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenue AByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOUIEH  MPWIOKEHHBIX K Tely CUI €
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B NHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cwil, BO3HUKAIOLIMX B PE3YJIbTAaTE B3aUMOICHCTBUSA TEI.

N3mepenune macc no B3auMOIECHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUU.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS IOKOS, KAUEHUSI U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

N3mepenre paBHOACUCTBYIONMICH CUJI IIPU ABMXKCHHHM OpyCKa IO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TrUIMOTE3bl O HE3aBUCHMOCTH BPEMEHH JIBUKEHHS OpycKa I0
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccenenoBanne 3aBUCHMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX B NPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3ydenne NBUKEHUS CHCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU 4Yepes3
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHne CHl, IPUIOKEHHBIX K TBEPAOMY Teiry. LIeHTp TsbkecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEINIBHBIA KPaH, pEMIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonvt coxpanenusn é mMexaHuke.

Nmnynec MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUalbHbIX TOYEK. LleHTp mace
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

NMmyJibCc CHIIBI M UBMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeICTaBICHNE PAOOTHI CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 W3MEHEHUU
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.



[loTeHnIManbHBIE W HENOTEHUMWANbHbIE Cuibl. [loTeHnmaneHas >HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTAIIMOHHOM T10JIe OJIHOPOJIHOTO Iapa (BHYTpH U BHE Iiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAHHMYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymum s MACANbHOM JKHUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHBKAax.

Hemoncmpauuu.

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

M3MeHeHne 3HepruM Teja Mpu COBEPIICHUU PabOTHI.

B3auMHbIe mnpeBpamieHUs] KUHETUYECKOM W NOTEHLMAJIBbHOW SHEPrUil IpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMUKYM.

M3mepeHne nMiryJibca Teiia 1o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHrne KHHETUYECKON YJHEPTUH TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TPEHUS.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3MKa 4 TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOKEHUSI MOJIEKYJIsipHO-KuHeTndeckol teopun (MKT), wux
ombiTHOE oOocHOBanme. Jluddysus. bpoyHOBckoe nBmWkKeHHE. XapakTep
JBW)KEHUS M B3aMMOJCHCTBUS YAaCTHUIL BelleCcTBA. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH W TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozeneil. Macca u  pasmepbl Mosekya (atomoB). KonuyecTBO BeriecTBa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOTO ra3a B MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH HICATBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MOoTyYeHUE HAaHOMATEPHUAIIOB.

Hemoncmpauuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGmronenue u ncciieqoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre Tporiecca YCTAHOBJIICHUSI TEIUIOBOTO PABHOBECUSI TPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
rdpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOToO Mpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmoaunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM i
TEPMOAMHAMMYECKON CUCTEMBI. BHEIIHNE 1 BHYTpeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHUYECKON CHUCTEMbI KaK CPEJIHUE 3HAYEHUSI BEIUYWH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TepmonuHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wuIeanpHOrO ra3a B TEPMOJUHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHHe MenpaeneeBa—KianeiipoHa u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HUA3KAsl KOHIIEHTpAlUs YacTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

IlepBbiii  3aKkOH TEpMOAMHAMUKU. BHyTpeHHsAs1 dHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMUKH [UJII PABHOBECHBIX IPOLECCOB: Yepe3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3akOH TEpMOJMHAMHMKHA JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 0o0Jiee XOJOAHOTO Tefia K 0oJjiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumme! gectBus TerioBbix MammH. KIT/I.

Maxkcumansrnoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTUYECKHE acHeKThl MCIIOIb30BaHUs TEIJIOBBIX ABUTaTeNiel. TermoBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIJIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPIHUH.

Jlemoncmpayuu.

W3meHenune Temneparypsl Mpu aanadaTudecKoM PacIIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Azpecamnivie cocmoanus éeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u kumeHue. Y JelbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPaTypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBneHne W KpucTav3anusa. YJIeJbHAas TEIoTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEpTUH B (Pa30BbIX MEPEX0JIAX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOEe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBOIICTBA HACBHILLICHHBIX TAPOB.

Kunenune. Kunenue nmpy noHM>KEHHOM TaBJICHHM.

N3mepenre cuiibl HOBEPXHOCTHOTO HATSXKEHHUSL.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.



Kanumisipasie ABiIeHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTM  JeopMalud  pe3MHOBOro oOpasma  oT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnekTpu3alus Ten U €€ MpOSIBICHUS. ODJNEKTpUYecKuil 3apsa. JlBa Buma
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYIPOBOJIHHKHU.
DJIEMEHTapHBIN JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1oJs. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOTO ITOJsA. Pa3HOCTH NMOTEHIMATIOB H
HanpspkeHue. [loteHnumaneHas SHeprus 3apsga B AJIEKTPOCTATUYECKOM IOJIE.
[ToTeHUHMaNI 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U Pa3HOCTU
NOTEHIIMANIOB ISl  AJIEKTPOCTATUYECKOro TMojis (KaKk OJHOPOAHOTO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeckoHeUHOM TIIOCKOCTU. KapTuHbl JWMHUNA HanpsOKEHHOCTH JTHX TMOJEH U
DKBHUITOTEHIMAIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKM B DIIEKTPOCTATUYECKOM I10JIE. Y CJIOBHME PABHOBECHS 3aPs/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUUIECKOW NPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa YepPE3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopruie padomul, RPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LEMH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIIMAJIOB (HampsIKEHUs ) pu
IIOCJIEN0BATEIBHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusl CylmecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOuHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJIECHUS
OJHOPOJHOTO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIAJA ITONEPEYHOIO CEYCHHS.
VY 1enpHOE CONPOTUBIIEHUE BEIIECTBA.

[locnenoBarenpHOE, MapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE NPOBOJHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIenma.

MOIIHOCTE 3JIEKTPUYECKOrO TOKa. TeroBas MOIIHOCTb, BbIAENsEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre Cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUA I PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrniocoObl coelMHeHHUs UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXY MOJIIOCAMH MCTOYHHMKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccenenoBanye CMEIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

VYBenuueHue npejena u3MepeHus ammnepMeTpa (BoJIbTMETpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMU MCTOYHMKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanrie 3aBUCUMOCTH MOJ€3HON MOUTHOCTH MCTOYHHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu ¢ pazniuunsix cpeoax.

DOnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOAUMOCTH TBEPABIX METAIIOB. 3aBUCUMOCTh COMNPOTHBIICHUSI METAIJIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.



DOneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U IIpUMECHAs IIPOBOJAUMOCTD
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHUu4ecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: TIa30pa3psIHbIE
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MENH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, nPaKmuKym.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanre  3aBUCUMOCTM  CONPOTHUBIIEHUS — TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus pU3NYECKUX BEIUYHMH C UCTIOIb30BAHMEM AHAIOTOBBIX
U IU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKA MPEMJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca (¢usukum yriyonénHoro ypoBHs B 10 kiacce
OCYILECTBIISIETCS C YYETOM COAEPKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HaHuA: SIBICHUE, HAy4YHbIM (pakT, runoresa, (pu3MUeckas BEIUYMHA, 3aKOH,



Teopusi, HaOIIOJEHUE, HKCIEPUMEHT, MOJAEIUPOBaHMUE, MOJEIb, H3MEPEHUeE,
MOTPEIIHOCTA U3MEPEHH, N3MEPUTENIbHBIE MTPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MpOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: vexannueckoe JBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYeCKOro TOIUIMBA JUIsl BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPTUHU, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMAaTepUaloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M OKUJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTUE), ABUTATEIh BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEepHaJlOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJTyIPOBOIHUKOBEIE MPUOOPHI, TaJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBrue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyTroBoro Butka). OnsIT Jpcreaa.

Cuna Amrnepa, e€ HarpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHUE 3apsHKEHHOM YaCTHUIIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MarnuTtHoe none B Bemectse. @eppOMarHeTUKy, Napa- 1 AMaMarHeTUKH.



TexHuyeckne YCTpOHCTBA M TEXHOJOTHMYECKUE TMPOIECChl: MNPUMEHEHHE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.

Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrHa nuHUN MarHMTHOM MHIYKIIMU TIOJISL ITMHHOTO MPSIMOTO MTPOBOAHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuna Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHUs MmyyKa 3JIEKTPOHOB B MArHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHETHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl Amriepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SIBneHue DNEKTpOMAarHUTHOW MHAYKOMU. [IOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wHAyKUMH B TPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HHAYKTUBHOCTM B I1I€MM TOCTOSIHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIH.

Jlemoncmpayuu.

HaOnronenue siBneHus 3J€KTPOMArHUTHOM HHAYKIUU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



[IpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

UccnenoBanne 3aBucumoctd J/]C caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOMHIYKIIHAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMSI MEXaHUYEeCKOW sHepruun). BoiBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyna U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHWM HCXOJIHOMN
BEJTUYMHBI C aMITUTY/IaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

[lepron u yactotra kojeOanuid. Ilepuon Manbix CBOOOJHBIX KoJieOaHMIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxaromux KoieOaHuii U 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dbopmupoBaHus NpeACTaBiIeHUN 00 UAcaIbHON MOJIENN MPY>KUHHOTO MassTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPH KOJICOaHUSIX TPpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.



W3mepenne mnepuona CBOOOJHBIX KOJIEOAHUI HUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3yuyeHue 3aKOHOB JBUKEHUS TeJa B XOJ€ KOJeOaHNid Ha yIPyTroM MO/ABECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanue BHIHYKIEHHBIX KOJICOAHHI.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
uaeanbHOM KosiebatenpHOM KoHType. Popmyna TomcoHa. CBs3b aMIUIMTYAbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HANpsDKEHHS] TMPU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CuHycoulanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIllKa
WHIYKTUBHOCTH B LENU CHUHYCOWJAIBHOIO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

WneansHbiii  Tpancopmatop. IlpoumsBonactBo, mnepegaya M mnoTpediieHue
DIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AJEKTpodHepruu. Kynbrypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIIepeay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3ucrop, kaTylika MHIYKTUBHOCTH M KOHAEHCATOp B LIENMU MEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHCchopMaTopa.



Mojenb TUHUH 3IEKTPOIIEepeIadH.

Yuenuueckuii sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3yuenue tparnchopmaropa.

HccnenoBanre mepeMEHHOTO TOKa 4Yepe3 MOCIEOBATENbHO COETUHEHHBIC
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

Habmroienue 3meKTpOMarHuTHOTO PE30HAHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmpoMaAZHUMHbBLE GOJIHDL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHenus. llomepeunbie u
OpoAoJbHbIe BOJIHBL. Ilepuos, CKOpPOCTh paclnpOCTpaHEHUs U JJMHA BOJHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCHHE, MpeIoMIIeHHE, MHTephEpEeHUUs |
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoOe 3arps3HEHHE OKPY KAIOLIEH Cpebl.

DNEeKTPOMarHUTHBIE BOJIHBL. Y CIIOBHS U3TYUYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3aumnas oprieHTa1rss BEKTOPOB B AJIEKTPOMArHUTHOM BOJTHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3meKTpOMarHUTHBIX BOJIH. [[prMeHeHne 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanuys.

DJEKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH CPe/Ibl.

TexHuyeckue yCTpoWCTBa U MPAKTUYECKOE TMPUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTBHI, pajap, paIuonpuéMHIK, TeIEBU30p, aHTEeHHa, TenedoH, CBY-neus,
yJIbTPa3ByKOBas AMATHOCTHKA B TEXHUKE ¥ METUITIHE.

Hemoncmpauyuu.

OO0pazoBaHue 1 pacpoOCTpaHEHHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCHMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

Habmoienue oTpaskeHus M MPETOMIICHHUS] MEXaHUUECKHUX BOJIH.

Habmtonenue naTepdepeHnny u nudpakinm MEXaHUIECKUX BOJH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yabTpa3ByKa U €ro MpUMEHEHHE.

Habmtoienue CBS3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH U
4acTOTOM KosieOaHUM.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX  BOJH:  OTpPa)KCHHE,
peoMIICHUE, MONSIpU3anus, AMPpaKkius, UHTEpPepeHIus.

Oo6nHapyxeHue nHGHPaKPaCHOTO U YIbTPAPHOICTOBOTO U3TyUCHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.



N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOIICHUE JUJIMH BOJH IPU NEPEXOJE MOHOXPOMATHUYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHyTpeHHee oTpakeHue. lIpenenpHblii yroy MmoJHOr0 BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSI TOHKOU C(hEepUYecKoil JMH3BI OT €€ TeOMETPUH U OTHOCHUTEIHHOTO
MOKAa3aTess MPEeIOMIICHUS.

@opMyJia TOHKOW JIMH3BL. Y BEIMYECHHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIONINX JMH3AX U UX CUCTEMAX.

OnTtuyeckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kak onTtuyeckas
CUCTEMA.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HWurtepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMONEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [Ipumepnl KJIaCCMYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCHl: OYKH, JyIa,
NEPUCKOI, (oToammapaT, MUKPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETICHUE
OTITHKH, BOJIOKOHHAS OMITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanrie npeioMIIeHUs CBETA.

Halnronenue noJiHoro BHyTpEeHHET0 oTpaxeHus. Mojienb CBEeTOBOIA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3yuenue nudpakiinoHHON perETKY.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaslt, PAKMUKYM.

N3MmepeHnure nokazaresns npeioMeHUs CTeKIIa.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMeEpPE KUJTKUX JTHH3).

N3mepenne PoKyCHOTO pacCTOSIHHS PacCEUBAIOIINX JTUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonydenne n300pakeHUsI B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcun.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTPA.

N3mepenue IMHbI CBETOBOUM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynatsel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcenoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMENJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPruer U UMITYJILCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus
MTOKOS.



TexHuyecknue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEHU 3apsKEHHBIX YACTHII.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIYyJbCa W DHEPrUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKkyaapHho-801H0801 0yanu3m.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenuss Buna. 'unore3a [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuiiay gorosddekra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllytro moBepxHOcTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYIIEHca dacTulbl. KopmyckyispHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

HccnenoBanne GpoTope3nucTopa.

N3mepenne nocrossHaol [1manka Ha ocHOBE HccienoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHIIBI TOKA YE€pPE3 CBETOIMO/ OT HAIPSKECHHUS.

Tema 2. @u3zuxka amoma.

OnbITEl MO KCCIENOBAHUIO CTpOEHUs aroMa. IlnmaHerapHas mMozenb aroMa
Pezepdopna.

[Toctynatel bopa. M3nyuenue u nornomienne GOTOHOB MPH MEPEX0JIe aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOIA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaOmronenue muHe4aToro crekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACHUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMma-u3imydeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TOMNBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO H3JIy4YCHMs. BIusHME pAaTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

OHeprus CBA3M HYKJIOHOB B siApe. SnepHbie cuibl. JledekT macchl spa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertozapl perucTpaly U UCCIIEI0OBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHbIE B3aUMOJECUCTBUSA. bapuoOHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHoi Mojaenu. KBapk-TitooHHas MOJENb apPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpeKoB 4acTHI] (II0 TOTOBBIM (poTOrpadusim).

HccnenoBanue paanoakTUBHOTO (JOHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Paznen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3UKH.



Otanbl pa3BUTHS acTpoHOMUH. [IpuKIIaiHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HcciieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIECKOIbI, PAANOTEIECKOIIbI, BHEATMOC(EPHAst aCTPOHOMHSL.

Bun 3Bé3gHOoro HeOa. Co3Besmus, spKue 3BE3MBI, IJIAHETHI, MX BUIUMOE
JIBH>KCHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. McTounnk sHeprum CosHIa U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaibHbII KJlacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
['amaktuke. Tunel ranaktuk. Pagnoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ia. Pazberanue rajmakTuk.
Teopus bonporo B3psiBa. PeMKTOBOE U3ITyUYEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

Hab6mronenust 3B€3HOr0 HeOa HEBOOPYXKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKECHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

Habmonenuss B Teneckon JIyHbl, IJIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUU.

Du3nvecKuil MPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPEITHOCTH U3MEPEHUI (PU3NYECKUX BEITHYUH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bU3MYECKUX BEJIWYWH, MPOBEPKA MPEIJIOKEHHBIX THIOTE3 (BBIOOp M3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUEHHYECKUH  HKCIEPUMEHT,
n1abopatopHble pabOThI, TPAKTHUKYM)).

O0o0maromee NOBTOPEHHUE.



O06o006mmenne U cucTeMaTH3alusl CoepKaHUs pa3AesioB Kypca «MexaHHuKay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKay, « IEeMEHTbI ACTPOHOMHUH U aCTPOPUZUKNY.

Ponb Qu3uku W acTpOHOMHMM B 3KOHOMHUYECKOM, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
bu3nyeckoil Teopuu, poiib GU3NIECKON Teopur B (OPMHUPOBAHUU MPEICTABICHUIN
0 (usmueckoll KapTUHE MHUpPaA, MECTO (PU3NUECKON KapTUHBI MUpa B OOLIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCS C YYETOM COACPIKATEIBHBIX MEKIIPEIAMETHBIX CBI3E€U C KypcaMu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3AHHbBIE C UIYUCHUEM MEMO0068 HAYUHO20
NnO3HaHUA: SBICHHWE, HAy4YHbId (DAKT, rumoresa, (u3MUecKas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTEINIbHBIE TPUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMH HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonocus: >nektpuyeckue SBICHUS B JKUBOW NpUpOnE, KoyieOaTeIbHBbIC
JIBW)KCHUSI B JKUBOW MPHUPOAE, OKOJOTMUYECKHE PHUCKA MPH TIPOU3BOJCTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3ByKOBas JMAarHOCTMKAa B MEIWLHUHE, OINTUYECKHE SBJIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKOW pEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3NIEKTpOJBUTATENb SIKOOH, reHepaTtop MepeMEeHHOro TOKa, MHIYKIMOHHAs Ieub,
JIMHUAN 3JIEKTponepenad, 3JEKTPOABUTaTelb, pasap, pPaaiuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTUKAa B TEXHHKE,



MPOEKIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHAsl OaTtapes, CIyTHUKOBBIE
NPUEMHUKH, SJIEPHAsA DQHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThbl OCBOCHHS YyueOHoro mnpeamera «Duzuka»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPakKJIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh TPAXKIAHCKOM  TO3ULIMM  OOYYalOIIETrOCs  Kak
aKTUBHOTO U OTBETCTBEHHOT'O YJIEHA POCCUICKOTO 00IIECTBa;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPATHUYECKHUX LICHHOCTEM;

e TOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIecTBa, Yy4yacTBOBaTh B CaMOYIPaBICHUU B  00pa3oBaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHHU C UX PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTApPHOW W BOJIOHTEPCKOU IEATENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUXKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSL:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YUYEHOTO;

e OCO3HAHUWE JMYHOTO BKJIaJIa B OCTPOCHUE YCTOMUMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKIKOYAs OCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



MHTEpEC K pa3nuyHbIM chepam nmpopecCHOHATBHON AEITETbHOCTH, B TOM
YHClIe CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAaHUE TJI00AIBHOIO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JIEWCTBUU B OKpY KAlOIIEW cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmNbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOIECCE
U3y4YeHUs: (PU3MKH OCYIIECTBIATH TMPOEKTHYIO U HCCIEA0BATEIbCKYIO
JESATENbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesaTh LEIU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTUXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.

BJIa/I€Th HAy4YHON TEPMUHOJIOTHEN, KIIFOUEBBIMHU MOHATUSMU U METOJAMHU
buznueckoil HayKu;



BJIaJIeTh  HaBBIKAMU  Y4€OHO-MCCIENOBATENbCKOW M MPOEKTHOU
JESTENIbHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB pEIIeHUs 3a1a4  (HU3HUecKoro
COJIEpKaHUsl, MPUMEHEHHIO Pa3IMIHBIX METOI0B TTO3HAHWS,

BJIQJICTh BUAAMH JACSITEILHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALUU, TPEOOPa30BAHUIO U PUMEHEHUIO B PA3TUYHBIX YUCOHBIX
CUTyalusiX, B TOM YHCJI€ MPH CO3JaHUU Y4YEOHBIX MPOEKTOB B 00JIaCTU
bu3uKy;

BBISBJISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UPOBATh 3a/1ady,
BBIIBUTaTh TUIOTE3y €€ pelIeHus, HaxOAuTb AapryMEHThl JIs
JI0Ka3aTEeNbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPHUH
peIlIeHNUS;

aHAJIM3UPOBAaTh IOJYYEHHbIE B XOJA€ pEIICHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JeSITEIbHOCTH, B TOM YHCJIC TIPU N3YYCHUN (DU3HUKY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TIEPEHOCUTh 3HaHMS 1O (U3NKE B TMPAKTHYECKYIO O00JIacTh
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTb OpUTrHHAJIbHBIE TOAXO0/Ibl U PEIICHHUS;
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHHUS.

Pa6ora c nundopmanueii:

BJIAJE€Th HABBIKAMH MOJY4YEHUS MHPOPMALHUU (PU3NUECKOrO COIAEPIKAHMS
U3 UCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSATENBHO OCYLIECTBIATH MOUCK,
aHalln3, CHCTEMAaTU3alMI0 M HHTEpIpeTanuio MHPOPMAlUU pa3IMuHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJOTMA B  PENIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOIO COJIEPKAHUS B Pa3IMUHBIX (popMaTax ¢
y4€TOM Ha3HayeHHs: WHGOpMalMU M IIeJIeBOM ayAUTOpUH, BBIOHpas
ONTUMAJIbHYIO (POPMY HPEICTABICHUS U BU3YyATH3AIIH.

KoMMmyHMKaTHBHBIE YHMBEpPCAJIbHbIE Y4eOHbIe 1elCTBHA:



OCYIIECTBIISITh OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUYHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIMKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C UCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX JAECUCTBUUA C yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEH KaXK/10TO YJieHa KOJUIEKTHBA,

NPUHAMATh II€JIW COBMECTHOM JI€ATEIbHOCTH, OPraHW30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTABJIATH IUIaH
NEHCTBUM, pacpeensaTh pojid ¢ y46TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOT0 YYacTHHKA KOMAaHJIbI B
o0l pe3yJibTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE MPOEKTHI, OLIEHWBATHh HJAEU C TO3UIMH HOBHU3HBI,
OPUTHHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUINATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATEIBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUU, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmyHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATEJIHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KaYECTBEHHBIX
3a]a4, TUIaH BBIMOJIHEHHUS MPAKTHUYECKONH pabOThl ¢ YUYETOM UMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsM;

pacuMpsTh ~ paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAThH €ro, OpaTh Ha ceb0s
OTBETCTBEHHOCTb 3a PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

c1oco0CcTBOBaTh (YOPMHUPOBAHHUIO M TPOSBICHHUIO SPYAULMHA B 00JIaCTH
(Gu3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHB.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPILIAEMBIX JIEMCTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcHu sl OICHKA CHUTyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHMMATh MOTHBBI M ApPryMEHTBl JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU AHAIN3€ PE3YJIbTATOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTH)EHUS JMYHOCTHBIX PE3YyIbTATOB OCBOCHHUS IMPOTPAMMEBI I10
dbuzuke Ui ypOBHS CpeaHero oOImero o0pa3oBaHus y O00ydYaroIIuXcs

COBEPIIICHCTBYETCS OMOIMOHATbHBIN WUHTEIUICKT, TIPEITOJIar A0 ITHIA
c(hOpMHPOBAHHOCTH:
e CAaMOCO3HAHWS,  BKIIOYAMOIIETO  CIIOCOOHOCTh ~ TIOHUMATh  CBOE

OYMOIMOHAJIEHOE COCTOSTHUE, BUICTHh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHPOBATHCS K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOYAIONICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yClexy, ONTUMU3M, HHUITUAaTUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOIIMOHAIBHOE
COCTOSIHUE JpPYTMX, YUYWUTHIBATh €r0 TIPH OCYIICCTBICHUHM OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTHMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspenaTh KOH(MIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI



K xoniy oOyuenuss B 10 knacce mpenIMeTHBIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M OTHYECKOM cdepax AedaTelbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPAa,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJIb (HU3UUYECKON TEOpuu B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKuX Tel H
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNOTHO ymnpyras nedopmainus, abCOIIOTHO
yHapyroe 1 abCOJIIOTHO HEYNPYToe CTOJIKHOBEHHUS, MOJIEH T'a3a, KUIAKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paziuyarh yCiaoBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKEHUSA, (OPMYJIbl KUHEMATHKU PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpazoBaHus ['amwies 1Jis CKOPOCTH U IEpeMeLIeHHUS,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMHPHOT'O TATOTEHHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCa U MEXaHUYECKOU
HHEPrUH, CBSI3b Pa0OTHl CUJIBI C U3MEHEHHEM MEXaHUYEeCKOW 3Hepruw,
YCJIOBHSI pPAaBHOBECHS TBEPAOrO TeEla), MPU OSTOM HCHOJIb30BATh
MaTeMaTH4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS WMIyJIbCa U
MEXaHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHaJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KMHETUYECKOW SHEpPruer TEIIOBOIO JBWKEHHUS M KOHLEHTpALMEN €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPruer TENIOBOrO JBUKEHUS €ro YacTHL, CBS3b JABJIECHUS UICAIBHOIO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnanelipoHa, mepBbIM 3aKOH TEPMOAMHAMUKHU, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBSACHATH HJIEKTPUYECKHE SIBICHHUS, HCIOJb3Ys
OCHOBHBIE IOJIO)KEHUS U 3aKOHBI 3JIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIOBHMS INPUMEHUMMOCTH 3akoHa Kyiiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOILICHHWsA: 3aKOHbI OMa Ui ydacTka
LENA M JUId 3aMKHYTOM DJJIEKTPUYECKOM Ienu, 3akoH Jxoyisa—JleHuna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHUCTBHS Tena ¢ 3eMi€il BOIM3M €€ IMOBEPXHOCTH,
3Heprust ynpyrod nedopmanuy MpPYKUHbBI, KOJIMYECTBO TEIUIOTHI,
abcoyIIoTHasl TeMIieparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh TIOJIS1 TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLHMAT >3JEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HaMpsHKEHUE, MOIIHOCTh TOKa, »JJEKTpuYeckas EMKOCTh IJIIOCKOrO
KOHJIEHCATOpa, COIPOTHUBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napajuieIbHbIM COEIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUUECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIUIOBOE JBM)KCHHE 4YacTHUI[ BEIIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIKEeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsHKEHHOTO IIPOBOJIHUKA,

IPOBOANUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKON BETMUUHBI OT
APYroM C  HCIOJB30BAaHMEM  IIPSAMBIX  HU3MEPEHHW, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TIpapUKOB C YUYETOM



aOCOJIOTHBIX MOrPEIIHOCTEN U3MEPEHH, IeJaTh BEIBOABI 10 PE3YJIHTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE MTOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHMUI;
IPOBOJUTH OMNBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bI: IJIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJlyuYEHHBIE PE3yJIbTaThl U JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

co0Ir01aTh IpaBuiia O€30MacHOro Tpy/la IPpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIEpUMEHTa, TMPAKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(U3MYECKO MOJENIbI0: Ha OCHOBAHHMHM aHAJIM3a YCJIOBHUS OOOCHOBBIBATh
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUil NpH MCHOIB30BAHUM MAaTEMaTHUYECKUX METOJI0B
peuieHus 3a1ad, MNPpOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh pPE3yJbTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTUYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKue SIBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX TIPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKMMHU NpPOLECcCaMu, C
HO3ULMI 3KOJOTUYECKON 0€30IaCHOCTH, MPEACTABIECHUI O pallMOHAIbHOM
IPUPOAOIIOIb30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



NPUMEHATH pa3jlyHble cocoObl paboThl ¢ HH(popManuen (GuU3NIecKoro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUHU, CTPYKTYPHUPOBAHHS M WHTEPIPETAIIMU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HABaTEJIbHBIC YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHEIUAIBHOCTIM (DU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xoniy oOyuenuss B 11 knacce mnpenMeTHbIe pe3yiabTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
Gu3MKN B COBPEMEHHOW HAy4yHOW KapTHHE MHpa, POJIb aCTPOHOMHUU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHUE OIUCATEIHHOM, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENTFHON M MPOTHOCTUYECKON (GyHKIWN (pu3mdeckoit Teopuu —
ANEKTPOJUHAMUKH, CIECIMAIIBHON TEOPUU OTHOCUTEIIbHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUIN O IPUPOJIE;
paznuyaTh YCJIOBUS TMPUMEHHMOCTA Mojeled (U3MYECKUX Tl U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TAPMOHHWYECKUE KOJeOaHUs, MaTeMaTHIECKII MasTHUK,
UJCTbHBIA TIPYKUHHBIA MAaSTHUK, TAPMOHUYECKUE BOJHBI, WJICATHHBIN
KOJIe0aTeNbHbBIN KOHTYD, TOHKAas TUH3a, MOJIeTIE aTOMa, aTOMHOTO Si7jpa U
KBAHTOBOM MOJICJIM CBETA;

pa3nuyath yCJIOBUs (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINIECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHbIX 3aKOHOB U
OTrPaHUYEHHOCTH UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB,;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM LEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHWHINTEHHaA  JUIs
doToapdexra, mnepBbld W BTOPOM mocTydarsl bopa, TpUHIMI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U 3HEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaAMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIMAT 3JIEKTPOCTATHYECKOrO
NOJISI, PAa3HOCTh MOTEHLUUANOB, AJIEKTPOJABIKYIIAS CHJIA, WHIYKLIMS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHIYKIHMH, SHEPrusi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, TOJIHAS DHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Judpakuus, JIUCIEpPCHsl, T[OJHOE BHYTPEHHEE OTpa)XeHHE,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHITUIBI CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAIINX B 3BE31aX, B 3BE3IHBIX CUCTEMAX, B MEKTAJIAKTUUECKOU
cpele; IBIKEHUs HeOECHBIX TeJ, SBOIONNH 3BE3N U Beenennoii;
MPOBOJUTh HCCIICOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEIMYUH C
UCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJTYYEHHON  3aBUCHMOCTH



¢usznyeckux BeMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLECHUBATH a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIONKEHHON TUIIOTE3bI: MIIAHUPOBATH
HKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIILHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHBIE PE3yJbTaThl U JelaThb BBIBOJ O CTaTyce MPeAIOKEHHON
TUIIOTE3bI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAOBAHMS;

peuath pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJeNr, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHSTh
(GbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NYECKUX TEOPUN
IpU  WCIONB30BAaHMM MATEMATUYECKUX METOJOB pEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOylolue NpPUMEHEHHUs 3HaHWM U3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIE€HUI C OOPOM Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCTIONb30BaTh TEOPETHYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIbBHOCTH YEJIOBEKa, CBA3aHHON C (PU3MYECKUMH MpolLieccaMu, C
MO3UINI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOIOTIONB30BAHUH, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKCHUN



HAyKM M TEXHOJIOTMM JUIs JAJbHEHINErO0 pa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIMOHHBIE
TEXHOJIOTUH JUIsI TOMCKA, NEpepadOTKM M MpEeAbSIBICHUS Y4YEOHOW U
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIY4YaeMyl0  HMHQOpMAlMI0 W OLIEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

POSIBIISITH OpraHu3alMOHHBIE U M03HABATEIIbHbIE yMEHUs
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTarh B TpyIIlE€ C HCIOJHEHUEM pPa3IUYHBbIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB TPYMIIbI B pELUICHHE pacCMaTPpUBAEMOM MPOOIEMBbI;

IPOSIBIISATE MOTUBALMIO K Oyaylie nmpodeccnoHanabHOM AesITENbHOCTH IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuyecTBO 4acoB JJIeKTPOHHbIE Bunnl gesiTeJLHOCTH
HaumenoBanue
Ne A3CIOB K I (uudgposbie) o0yyaromuxcs ¢ y4eTom
n/n " Ten[: I Hor AMMEL Bcero OHT%O‘H"HHe paKT;I‘lGCKI/I oOpa3oBaTe/ibHbIE padoueii mporpaMMbIl
porp paboTel ¢ paboTel pecypchl BOCIIMTAHUS
Pa3znen 1. HAYYHBIM METO/ ITO3HAHUSI ITIPUPO/IbI TBopueckue paboThI,
H . Bu6muorexa [JOK HarpaBJICHHbIC Ha }
1.1 AYTTHBIT MCTOR 4 https://m.edso0.ru/f16h6 ~ CPOPMIPOBAHHOCTL IPAKIAHCKOH
MO3HAHUSI TIPUPOJIBI 8d7 MO3UIUK 00YYarOIIErocs KaK
- aKTHUBHOI'O U OTBETCTBEHHOI'O WJIEHA
Uroro no pazgeny 4 poccuiicKoro o0IIecTBa;
Juckyccnu, HanpaBIIEHHBIE HA
Pasnen 2. MEXAHUKA (OpMHEpOBaHKE TPaIUITHOHHEIX
bu6mmoteka [IOK 00ILEUETOBEYECKIX
2.1 Kunematuka 12 1 https://m.eds00.ru/f16b6 | rymaHucTHYECKHX K
8d7 JIEMOKPATHYECKUX [IEHHOCTEH;
Bu6uorexa [OK VueOHas 3a/1a4a, HalpaBJIeHHAs Ha
2.2 JuHamuka 9 https://m.edsoo.ru/f16h6 = $oPMHpOBaHUE rOTOBHOCTH BeCTH
8d7 COBMECTHYIO JIEATEIbHOCTh B
- WHTEpecax IrpaxJIaHCKOTO
. Bubmiorexa LIOK o0IecTBa, y4acTBOBaTh B
2.3 Craruka TBEpAOro TENIA 6 1 https://m.edsoo.ru/f16b6
8d7 CaMOYyIIpaBJICHHUU B
= 00pa3oBaTeNbHON OpraHn3aIlH;
3aKOHBI COXPAHCHHSL B BH6J?H0TGK3 LIOK YueOHas 3a1a4a, HalIpaBlIeHHAS Ha
2.4 exaHKe 11 1 https://m.eds00.ru/f16b6  dopmuposanue ymenus
8d7 B3aMMOJIEMCTBOBATH C
ViToro 1o pasiery 38 COLMATbHBIMH HHCTUTYTaMH B

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

OcCHOBBI but6mmoreka [IOK

3.1 MOJIEKYJISIPHOKUHETHYE 16 1 https://m.edsoo.ru/f16b6
CKOM TeOpHH 8d7

3.2 Tepmonunamuka. Temno 19 1 | . bubanoreka [JOK

COOTBETCTBHH C UX QYHKIHUAMH U
Ha3HAYCHHUEM;

becena, HanpaBneHHast Ha
(opMHpOBaHIE TOTOBHOCTH K
T'YMAaHUTAPHOHN U BOJOHTEPCKOM
JIeSITE€bHOCTH.
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BbIC MAallIMHbI

https://m.edsoo.ru/f16b6
8d7

ArperatHbie COCTOSIHUS

bu6nuoreka [IOK

3.3 BenectBa. Pa3oBEIe 14 https://m.edsoo.ru/f16h6
MepeX0/Ibl 8d7
Hroro mo pazneny 49

Paznen 4. JIEKTPOJANHAMUKA

bu6nuoreka [IOK
4.1 DIIEKTPUYECKOE TT0JIE 22 https://m.edsoo.ru/f16b6
8d7
N bubnnoreka IIOK
4.2 Hocrossmili . 23 https://m.edsoo.ru/f16b6
NEKTPUUECKUI TOK 8d7
Toku B pa3Iu4HbIX bubmiorexa LIOK
4.3 8 https://m.edso00.ru/f16b6
cpenax 8d7
Hroro mo pazneny 53

Paznea 5. PU3HUYECKHAN MPAKTUKYM

N bubmorexa [JOK
51 Puspecki 16 16 https://m.edsoo.ru/f16b6
MPAKTUKYM 8d7
Hroro mo pazneny 16

0O00011eHne n
CHUCTEMAaTH3allMs 3HAHUHI 110 10
Kypcy ¢usuku 10 kiacca

bu6nuoreka [IOK
https://m.edsoo.ru/f16b6
8d7

Juckyccus, HaripaBJeHHas Ha
(hopMUpOBaHUE POCCUNCKOM
TPaXJIAHCKOM HICHTHYHOCTH,
MaTPUOTH3MA;

[IpoexTHas 3ama4a, HalIpaBIeHHA
Ha (OpMHUPOBAHNE IIEHHOCTHOTO
OTHOIIICHHS K TOCY/IaPCTBEHHBIM
CHUMBOJIaM, JTOCTIKEHUAM
POCCHIICKUX YU€HBIX B 00J1aCTH
(hM3UKY U TEXHHKE.

becena, nanpasieHHas Ha
(hopMUpOBaHUE HPABCTBCHHOTO
CO3HAHUS, STHYECKOTO MMOBEICHHUS;
VY4eOHbIe 337a4H, HAPABICHHBIC HA
(hopMHUpPOBaHUE CIIOCOOHOCTH
OIICHUBATH CUTYAIUIO ¥ MPUHHUMATH
OCO3HAHHBIC PEIICHUS,
OpHUEHTHUPYSICH HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMBI U IIEHHOCTH,
B TOM YHUCIIE B JICSITEITHHOCTH
Y4€HOTO;

IIpoexTHas 3a1a4ya, HalpaBIeHHAs
Ha OCO3HAHKE JIMYHOTO BKJIa/a B
MOCTPOCHUE YCTONYUBOTO
Oyaymiero.

VY4eOHble 3a7auM, HANPaBICHHBIE HA
(hopMHPOBaHHE ACTETHUECKOE
OTHOIIIEHHE K MUPY, BKITIOYast
ACTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIEero GU3NIECKON HayKe.
VYuebHble 3a1aun, HapaBJIeHHbIE Ha
(dhopMupoOBaHUEe HHTEPECA K
pasauYHBIM chepam
npodecCHOHAIBHON 1eATEHLHOCTH,
B TOM YHCJIE CBSI3aHHBIM C (PU3HUKOM
W TEXHUKOM, yMEHHsI COBEPILATh
OCO3HAHHBII BEIOOp OyayIIei
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npodeccuu U pean30BbIBATh
COOCTBEHHBIE JKNU3HEHHBIC TIAHbI;
IIpoexTHbIE 3a0a4K, HAIIPABICHHBIE
Ha (OopMUpPOBaHNE TOTOBHOCTHU U
CHOCOOHOCTH K 00pa30BaHUIO U
caMo000pa30BaHUIO B 00JIaCTH
(Gu3MKM Ha IPOTSHKEHUH BCei
JKU3HH.

[IpoexTHbIE 3a0a4K, HAIPaBJICHHBIC
Ha (OpMUPOBAHNE SKOJIOTUUECKON
KYJBTYPbI, 0CO3HAHHE TII00aIBHOTO
XapaxTepa SKOJIOTHUECKUX
mpooieM;

VYuebHble 3aaun, HapaBICHHbIE Ha
(hopMuUpOBaHUE JIAHUPOBAHUEC U
OCYILIECTBJICHUE ICUCTBUI B
OKpY’KaloIleH cpelie Ha OCHOBE
3HAHUA LIeJIe YCTOMYUBOIO
Pa3BUTHS YEIOBEUCCTBA;

VYuebHble 3a1aun, HapaBJICHHbBIE Ha
(dbopMEpOBaHE PaCHIMPEHUE OTBITA
JESTeTbHOCTH SKOJIOTUIECKON
HaIpaBJIEHHOCTH Ha OCHOBE
MUMEIOIUXCS 3HaHUH 1o (usuke.
HpOCKTHI)Ie 3aJa4uy, HallpaBJICHHBLIC
Ha GpopMuUpoOBaHKE
c(hOpMHPOBAHHOCTb
MHUPOBO33pPEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3NUECKON
HaYKH;

HpOGKTHBIe 3aga4u, HallpaBJICHHBIC
Ha popMHUpPOBaHKE OCO3HAHHE
LEHHOCTU HAyYHOU eI TEbHOCTH,
TOTOBHOCTD B ITPOLECCE N3YUYCHUA
(DU3UKHU OCYIIECTBIISTH IPOSKTHYIO
1 MCCIIEI0BATENBCKYIO




JIeATEIbHOCTh MHANBUTYaTIbHO U B
rpymrne.

OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME 170 8 16



11 KJIACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpamMmmbl

Pa3pea 1. JIEKTPOJAUMHAMUKA

1.1 MarsuTtHoe 1oiie 12
DneKTpoMarHuTHas 15
WUHIYKIHS

Htoro no pazneny 27

Pa3nea 2. KOJIEBAHUSA 1 BOJTHbBI

KoaunuyecTBO 4acoB

Kourposbnbie IIpakTnuyeckue

Bcero

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTejibHbIE

pecypchl

bu6nmoreka [IOK
https://m.edsoo.ru/39859¢ef1

bubmuorexa [JOK
https://m.edsoo.ru/39859¢ef1

21 MexaHndeckue 10 bubnnoreka IIOK
' Koe0anus https://m.edso0.ru/39859ef1
29 DIIeKTpOMarHuTHHIC 15 bubnnoreka HOK
' Koae0aHus https://m.edso0.ru/39859f1
M
23 snexrpowarsmmbe 1 BuGmtorexa LIOK
' https://m.edso0.ru/39859f1
BOJIHBI
bu6nunoreka [IOK
2.4 Onruxa 25 https://m.edso00.ru/39859ef1
Hroro o pazneny 61

Pasnea 3. OCHOBBI CIEIIMAJIBHON TEOPUM OTHOCHUTEJIBHOCTH

3.1

Ocuosst CTO 5

Hroro no paszneny 5

Pa3znea 4. KBAHTOBAS ®PU3UKA

4.1

Kopnyckynsipao- 14

but6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

‘ bubnmnoreka [JOK

Buan! nesreLHOCTH
o0yyaromuxcs ¢ y4eTom
padoueii mporpaMMbl
BOCHUTAHUS

TBopueckue paboTHI,
HaIpaBJICHHBIC HA
c(hopMHUPOBaHHOCTH
rpak1aHCKOW MO3UIUU
00yyJaroIerocst Kak akTHBHOTO
Y OTBETCTBEHHOIO YjIeHa
POCCUICKOTO OOIIECTRA;
Jluckyccun, HalpaBJICHHBIC Ha
(dbopMUpOBaHUE TPAIUIIUOHHBIX
0011IeYeI0BEYECKHUX
T'YMaHHCTHYECKHUX U
JIEMOKPATHYECKUX IICHHOCTEH;
VYuebuas 3a1a4a,
HaHpaBHeHHaH Ha
(hopMHpOBaHUE TOTOBHOCTH
BECTH COBMECTHYIO
JCATCIIBHOCTH B I/IHTepeCElX
IPaXJIAHCKOTO 00IIeCTRa,
y4acTBOBaTh B
CaMOYIIpaBJICHUA B
00pa3oBaTeIbHOM
OpraHu3aIHH;

Vuebnas 3a1a4a,
HaHpaBHeHHaﬂ Ha
(hopMHUpOBaHUE YMEHUS
B3aMMOJIEHCTBOBATE C
COIaJIbHBIMU I/IHCTI/ITyTaMI/I B
COOTBETCTBHH C UX QYHKIIHAMHU
Y Ha3HAYEHHEM;
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BOJIHOBOU JTyaJIu3M

https://m.edsoo0.ru/39859ef1

bu6nuoreka [IOK

+2 (Pusuia aroma > https://m.edso0.ru/39859ef1
(0]
4.3 s HZHEELJ?E;ZES;OHHX 5 bubnuoreka [IOK
. o P https://m.edso0.ru/39859ef1
qacTHIL]
Utoro no pazgeny 24

5.

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

DJIEMEHTHI
1 aCTPOHOMUU U
acTpou3uku

Hroro no pasaceiny

Pazgen 6. PUSHUECKHIN MIPAKTUKYM

12

12

bubmuorexa [JOK
https://m.edsoo.ru/39859¢ef1

6.1 dusnyeckuit 16 16 bubnnoreka IIOK
' IIPaKTUKYM https://m.edso0.ru/39859ef1
Hroro mo pazneny 16

Paznea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

7.

CucremaTu3zanus u
0000mmenne
MPEIMETHOTO
COJICPKaHUS U OIbITA

1 JIeSITeIIbHOCTH,
puOOPETEHHOTO TIPH
U3YYeHHH Kypca
¢uzuku 10 — 11
KJIaCCOB

Hroro no paszneny

O060061EHNE U
cUCTeMaTHU3alus 3HaHWH 110

15

15

10

bu6nunoreka [IOK
https://m.edso0.ru/39859ef1

but6mmoreka [IOK
https://m.edso0.ru/39859¢ef1

becena, HampasiieHHast Ha
(bopMHpOBaHE TOTOBHOCTH K
TYMaHUTAPHOH U
BOJIOHTEPCKOU JIESATENEHOCTH.
Juckyccus, HalipaBJeHHas Ha
(dhopMHEpOBaHUE POCCHUCKON
IPaKIaHCKOH MICHTUIHOCTH,
NaTPUOTH3MA;

IIpoexTHas 3anaua,
HarpaBJeHHas Ha
(hopMUpPOBaHUE IIECHHOCTHOTO
OTHOIICHUS K
roCy/IapCTBEHHBIM CHMBOJIaM,
JIOCTH>KEHHSIM POCCUICKUX
Y4EHBIX B 00J1aCTH (DU3UKHU U
TEXHHKE.

becena, nanmpaBnenHnas Ha
(hopMUpOBaHUE HPABCTBCHHOTO
CO3HaHUSI, STHIECKOTO
MIOBE/ICHHS;

VYueOHble 3a1a4H,
HarpaBJICHHbIE Ha
(hopMUpOBaHUE CITOCOOHOCTH
OLICHUBATh CHTYAIHIO U
MPUHUMATH OCO3HAHHBIE
pelleH s, OPUEHTHPYSCH Ha
MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI M IEHHOCTH, B TOM
YHCie B ACATEILHOCTH
YUYEHOT0;

[IpoexTHas 3amaua,
HarpaBJIeHHas Ha OCO3HAHUE
JIMYHOTO BKJIaJa B IOCTPOCHHUE
YCTOWYHBOTO OYAyIIETO.
VYueOHble 3a1auH,
HarpaBJICHHbIE Ha
(hopMHPOBaHNE HCTETHYECKOE
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Kypcy ¢usukm 11 kmacca

OTHOIICHHE K MUY, BKITFOYas
3CTETUKY HAYYHOTO
TBOPYECTBA, IPUCYIIETO
(m3nIecKoi HayKe.

VYueOHbIe 3a1a4H,
HarpaBJICHHbIC Ha
(dhopmupoBaHre HHTEpEca K
pa3nuYHbIM cepam
mpoecCuoHaIbHON
JESITeTbHOCTH, B TOM YHCIIC
CBSI3aHHBIM C (PU3UKOU U
TEXHUKOM, YMEHUS COBEpLIATh
OCO3HaHHBIH BEIOOp OymyIe
mpo(eccuu 1 peaTn30BhIBATh
COOCTBEHHBIE JKU3HCHHBIC
TUTAHBL;

[IpoekTHEBIE 3aaa4H,
HaIlpaBJICHHLIC HAa
(hopMUpOBaHUE TOTOBHOCTH U
CITOCOOHOCTH K 00pa30BaHUIO H
€caM000pa30BaHUIO B 00JIACTH
(U3UKN Ha TIPOTSHKEHUH BCel
KHU3HH.

IIpoekTHBIC 337124,
HaIlpaBJICHHLIC HAa
¢dbopmupoBaHue
9KOJIOTHUECKON KYIbTYPBI,
0CO3HaHHE TI00ATHHOTO
XapakTepa SKOJIOTHUECKUX
mpooiieM;

YueOHEIe 3a1a4H,
HaIlpaBJICHHBIC HAa
(bopMupoBaHHE ITAHUPOBAHNE
Y OCYILECTBJICHHUE NEUCTBUI B
OKpY’KalollIeH cpeJie Ha OCHOBE
3HAHUA 1ieJIel yCTOMYHUBOIO
Pa3BUTHS YEIIOBEYECTBA;




VYueOHbIe 3a1a4H,
HaIpaBJICHHBIC Ha
(dhopMupoBaHUEe pacIInpeHNE
OTIBITA IEATEIbHOCTH
3KOJIOTUYECKOU
HaIpPaBIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAHUH 110
¢dusuke.
[IpoekTtHbIC 3a1a4H,
HampaBlieHHbIC Ha
¢dbopmupoBaHue
c¢(hopMHUPOBaHHOCTh
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BuTHUS GUINIECKON HAYKH;
[IpoekTHBIE 32124,
HaIlpaBJICHHLIC HAa
(hopMUpOBaHUE OCO3HAHUE
LIEHHOCTH Hay4YHOU
JACATCIIBHOCTHU, TOTOBHOCTDH B
MPOLIECCe U3YUYCHUS (DU3UKH
OCYHIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATEIIHCKYFO
JIEATEIILHOCTD
WHIWMBUAYAJIBHO U B I'PYHIIC.

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

170

16







Ipunoxenue
OueHovHbIe MPOLEAYPHI

Pusnka
Knacc 10
No [IpoBepsiemoe ymenue ®dopma OIleHUBAHUS Jlata nnpoBeneHus
n/n /nenens
1. . MOHUMATh 3HAYEHUE OMUCATEIHLHOM, CUCTEMATU3UPYIOLICH, 14. KonTponbHas pabora Nel 3-s Hepens
OOBSICHUTEIIBHOW ¥ POTHOCTHYECKOW (DYHKIMN (PU3NIECKOI TEOpUH — 1o reMe «Kunemaruka

MEXaHUKH, poJib (hU3UUECKOil Teopun B HGOpMUPOBAHUHU MIPEACTABICHHI O
¢bu3nvecKoil KapTHHE MUPA;

. pa3ianyaTh yCIOBHS MPUMEHUMOCTH MoJIenel (pU3ndeckux Tel u
IIPOLIECCOB (SIBJIEHUI): MaTepHalibHasi TOUKA, PABHOYCKOPEHHOE JIBUKEHHE,
cBOOO/IHOE MaJICHUE;

. pa3nuyaTth ycJIoBuUs (TpaHULIbI, 00JIaCTH) IPUMEHUMOCTH
(bu3MYeCcCKrX 3aKOHOB, TOHUMATh BCeOOLHIl XapakTep (QyHIaMEHTAIbHBIX
3aKOHOB U OrPAaHUYEHHOCTh UCIOJIb30BAaHUS YaCTHBIX 3aKOHOB;

. AHAIM3UPOBATH M OOBSICHATH MEXaHUUYECKHE TIPOLECCHI U SIBICHUS,
HCIOJIb3Ysl OCHOBHBIE [10JIOKEHUS U 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTh
MEXaHUYECKOr0 JBMKEHUS, POPMYJIbl KHHEMAaTHKH PaBHOYCKOPEHHOTO
JBUKEHMSI, TpeoOpa3oBanus ["anumest 1s1 CKOpOCTH U MepeMENIeHUs, TPU
9TOM HCIOJIb30BaTh MaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh
YCJIOBHS IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ["anmes;
. OTHUCHIBATh (PU3UUECKUE MPOLIECCH U SBJICHUS, UCTIOJIb3YS BEIMUHUHBL:
nepeMeleHre, CKOPOCTh, YCKOPEHHE, IEHTPOCTPEMUTENILHOE YCKOPEHHUE;

. 00BSICHATH 0COOEHHOCTH MPOTEKaHUs! (PU3NUECKUX SIBICHUI:
MEXaHUYECKOE JIBUKEHUE;

. pelaTe pacyETHBIE 3a7ja4H C SIBHO 3a/IaHHOM U HESBHO 3aJaHHON
(hbU3UYECKOI MOJIETTBIO: HA OCHOBAHWHU aHAJIN3a YCIOBHS 00OCHOBBIBAThH
BbIOOp U3MUECKOI MO/IeNH, OTBEYatolIe TpeOOBaHUAM 3a/1auH,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX
TEOpUI IIPU UCIIOJIb30BAHUN MAaTEMATUYECKUX METO/IOB PELICHUS 3a/ad,
MIPOBOAUTH Pacu€Thl HA OCHOBAHUHU UMEIOIIMXCS JAHHBIX, aHAIM3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METOIbI PELIEHUS C YUYETOM MOJTyUYEHHBIX
pe3yJIbTaTOB;

. pelaTh KayecTBEHHbIE 3aa4M, TpeOyIole MPUMEHEHHs 3HaHUH 13
Pa3HbIX pa3AenoB Kypca GU3MKH, a TAK)KE UHTErpalluy 3HAaHUHN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JJOTHYECKYIO




ETIOYKY PAacCyXICHHUI C OTTIOpOH Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKHUE SIBIICHUS;

. UCTIONIb30BATh TEOPETUYECKIE 3HAHUS sl OOBSICHEHHUSI OCHOBHBIX
MPUHITUIIOB PA0OTHI U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB H
TEXHOJOTUYECKUX IPOLECCOB;

. NPUBOANUTH IPUMEPHI BKIIA/1a POCCUHCKUX U 3apYOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE IPOLIECCOB OKPYIKAIOIIETO
MHPAa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH.

. MOHUMATh 3HAYEHHUE OMUCATENBbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTENIBHOW U IPOTHOCTHYECKOW (DYHKIMN (PU3NUECKOI TEOpUH —
MEXaHUKH, poJib (hU3UYecKoil Teopun B HOpMUPOBAHHUHU MIPEACTABICHHI O
¢bu3nvecKoil KapTHHE MUPA;

. pa3ianyaTh yCIOBHS MPUMEHUMOCTH MoJIenel (pU3ndecKkux Tel u
MIPOIIECCOB (SIBJICHUH ): MHEPIHAIbHAS CUCTEMa OTCUETa, aOCOIIOTHO
TBEpAOE TEN0, MaTepUaIbHasl TOUKA, PABHOYCKOPEHHOE JABUKECHHE,
CcBOOOIHOE TTaJCHHE;

. pa3ianyath ycaoBHs (FpaHULbl, 00JACTH) TPUMEHUMOCTH
(bU3NIECKUX 3aKOHOB, TIOHUMATh BCEOOUIHIA XapakTep (yHIaMEHTaTbHBIX
3aKOHOB U OTPAaHUYEHHOCTh UCTOJIb30BAaHUS YaCTHBIX 3aKOHOB;

. AHAJTM3UPOBATh U OOBIICHATH MEXaHHMUYECKHUE MPOIECCHI U SBJICHUS,
HCHOJIb3Ysl OCHOBHBIE ITOJIOKEHHS U 3aKOHBI MEXaHUKH (3akOHbI HbI0TOHA,
MIPUHITUI OTHOCUTEIBHOCTH [ ajmiesi, 3aKOH BCEeMUPHOTO TATOTEHHS,
YCJIOBHSI paBHOBECHSI TBEPIOTO Tela), PU ATOM UCIIOIb30BaTh
MaTeMaTHYeCKOE BBIPaKCHNE 3aKOHOB, YKa3bIBaTh YCIOBHS TPAMEHUMOCTH
(bU3MYECKHX 3aKOHOB: BTOPOT'O U TPeThero 3akoHoB Hel0TOHA, 3aK0HA
BCEMHUPHOTO TATOTCHUS;

. OTHUCHIBATh (PU3UUECKUE MPOLIECCH U SBJICHMS, UCTIOJIb3Ys BEIMUHUHBI:
CHJIa, MOMEHT CHWJIbI, JaBJICHUE, CUJIA TAXKECTH, CUJIa YIPYTOCTH, Chila
TPEHUs;

. pemaTh pacy€THbIC 3a7a4M C IBHO 33JJaHHOW Y HESIBHO 3aIaHHOM
¢bu3nveckoil Mo/IeNbI0: Ha OCHOBAHUHU aHAJIN3a YCIIOBHSI 0OOCHOBBIBATH
BBIOOp (hU3UYECKOI MOJIeTH, OTBEUAIOIIEH TPEOOBAHUAM 3a/1a4H,
IPUMEHATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJAThl (PU3NYECKUX
TEOPHIi IIPH NCTIOIH30BAHUU MaTEMATHIECKIX METOJIOB PEIICHUS 3a/1a4,
MIPOBOJIUTH Pacy€Thl HA OCHOBAHUU UMEIOIIUXCS TaHHBIX, aHATU3UPOBATh
pe3yIbTaThl U KOPPEKTHPOBATH METOJIBI PEIICHHS C YIETOM MOTYYSHHBIX
pe3yJIbTaToB;

. pemarh KauecTBEHHBIE 331a49H, TPEOYIOIe MPUMEHEHHSI 3HAHUH 13

29.KonTtposnbHas pabota No2
o teme «/lunamuka. Cratuka
TBEPJIOTO Tela

6-1 Heneis




Pa3HBIX pa3AeioB Kypca PU3MKH, a TAK)KE MHTETPAlY 3HAHUH U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LETIOYKY PAacCyXICHU C OTIOPOH Ha M3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NYECKHUE SIBICHUS;

. UCIIOJIb30BATh TEOPETUYECKIE 3HAHUS JJIs1 OOBSICHEHHUSI OCHOBHBIX
MPUHITUIIOB PA0OTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB H
TEXHOJOTUYECKUX IPOLIECCOB;

. NPUBOANUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE IPOLIECCOB OKPYIKAIOIIETO
MHPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHH.

. HOHUMAaTh 3HaYEHHE ONUCATEIbHOMN, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIIHOW ¥ IPOTHOCTHYECKOW (DYHKIMN (PU3NIECKOI TEOPUH —
MEXaHUKH, poJib PU3HUECKON TeOpUH B (POPMHUPOBAHUY MPEACTABICHUHN O
¢bu3nvecKkoil KapTHHE MUPA;

. pas3nyarh yCciaoBUs NPUMEHUMOCTU MoJieneil pu3nueckux Ten u
MIPOLIECCOB (SIBJICHUH ): aOCOMIOTHO ynpyras nedopMaiius, abCOIFOTHO
yIpyroe 1 abCOIIOTHO HEYNPYroe CTOJIKHOBEHMUS,

. pasnuyath yciioBus (rpaHHIlbl, 00J1aCTH) MPUMEHUMOCTH
($u3MYEeCKUX 3aKOHOB, IOHUMATh BCEOOLINH XapakTep (pyHIaMEHTalIbHBIX
3aKOHOB U OTPAHUYEHHOCTh MUCMOJIb30BAaHUS YaCTHBIX 3aKOHOB;

. aHaAJTM3UPOBATh U OOBIICHATH MEXaHMUYECKHUE MTPOLIECCHI U SBJICHUS,
HCIOJIb3YSl OCHOBHBIE MTOJIOXKEHUS 1 3aKOHBI MEXaHUKH (3aKOHBI
COXpaHEHHS UMITYJIbCa U MEXAaHWYECKON 3HEPTUH, CBA3b PAOOTHI CHIIBI C
M3MEHEHHEM MEXaHWYECKOM 3HEPTun), IPU 3TOM HCII0Ib30BaTh
MaTEMaTHYECKOE BBIPA)KEHHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
(u3MYECKUX 3aKOHOB: 3aKOHOB COXPAHEHUS UMITYJIbCA U MEXaHUYECKON
SHEPIuH;

. OMMCHIBAaTh (U3NYECKHUE MPOIIECCHI U SABJICHUS, UCTIONb3Ys BEIMYNHBIL:
UMITYJIBC TEJIa U CUCTEMBI TE€JI, CUJIa, TOTEHIMAIIbHAS SHEPT U,
KMHETHUYeCcKasi DHEpPI'usl, MEXaHU4YecKasl YHeprusi, paboTa CHUIIbI, cuila
TSYKECTH, CUJIa YIPYTOCTH, CUJIa TPEHUS, MOLTHOCTh, SHEPTUS
B3anMOJIeHCTBHS Tena ¢ 3eMIIEN BOIM3H €€ TOBEPXHOCTH, SHEPTUSI YIPYTOil
negopManuy npy>KUHbI;

. pemaTth pacy€THbIC 3a7a4M C IBHO 33JJaHHOW U HESIBHO 3aJJaHHOMN
¢bu3nveckoil Mo/IebIO: Ha OCHOBAHUHU aHAJIN3a YCIIOBHSI 0OOCHOBBIBATH
BBIOOD (pu3MUECKON MOJIENH, OTBeYarolel TpeOOBaHUAM 3a/1auH,
IPUMEHATH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYAThl (PU3UUYECKUX
TEOpUH IIPU UCIIOJIb30BAHUU MAaTEMATUYECKUX METO/IOB pPELICHUs 3aad,

42. KontposbHas pabora No3
10 TeMe «3aKOHBI COXPAHCHHUSI B
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MPOBOANTH PAcYETHI HA OCHOBAHMH MMEIOLINXCS JaHHBIX, aHATN3UPOBATH
Pe3yIbTaThl U KOPPEKTUPOBATH METO/IBI PELICHUS C YYETOM MOTYYSHHBIX
PE3yIbTaTOB;

. pemaTth KayecTBEHHbBIE 3aa4M, TPEOYIOIe MTPUMEHEHHS 3HAHUH 13
Pa3HBIX pa3AeioB Kypca QHU3MKH, a TAKKE MHTETPALIMY 3HAHUHN U3 JPYTHX
MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHUECKYIO
LETIOYKY PAacCyXICHHUI C OTOpOH Ha M3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
1 pU3UYECKUE SIBICHUS;

. UCTIOJIb30BATh TEOPETUYECKIE 3HAHUS sl OOBSICHEHHUSI OCHOBHBIX
MIPUHIIUIIOB PA0OTHI N3MEPUTEIBHBIX TPUOOPOB, TEXHUYECKUX YCTPOMCTB U
TEXHOJOTUYECKUX IPOLIECCOB;

. NPUBOINUTH PUMEPHI BKIIA/1a POCCUHCKUX U 3apYOCKHBIX yUEHBIX-
(HU3MKOB B pa3BUTHE HAYKH, B 00BSICHEHHE IPOLIECCOB OKPYIKAIOIIETO
MHPAa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH.

. IIOHMMATh 3HAYEHUE ONUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHATEIIHOW U IPOTHOCTHYECKOW (DYHKIIMN (PU3NIECKOI TEOPUH —
MOJIEKYJISIPHOM (pr3ukH, posib pusndeckoit Teopun B HopMupoBaHUH
MPECTaBICHUN 0 (PU3NYECKON KapTUHE MUPA;

. pas3ynyarh yCiaoBUs NPUMEHUMOCTU Mojieneil pu3nueckux Ten u
IIPOLIECCOB (SIBJIEHUI): MOJEIH Ta3a, KUAKOCTU U TBEPIOTO
(KpUCTAJUTMYECKOT0) TeNa, UIeaJIbHBIN Ia3;

. pasznuuath ycioBus (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH
(bu3MYeCKHUX 3aKOHOB, TOHUMATh BCEOOIINNA XapakTep (pyHIaMEHTaTIbHBIX
3aKOHOB M OTPAaHUYEHHOCTh UCIOIb30BAaHMS YaCTHBIX 3aKOHOB;

. aHaAJTM3UPOBATh U OOBIICHATH TEIIJIOBBIE IPOLIECCHI U SBJIECHUS,
ucnosb3yst ocHoBHbIe nosioxkeHuss MKT u 3akoHbI MosIeKyIsIpHON QU3UKH
(cBSI3b TaBJIEHUS MJI€AJIBHOTO r'a3a co CpeIHeH KMHEeTHUECKOW sHepruen
TEIJIOBOT'O ABM)KEHUS U KOHIIEHTpAIMe ero MOJIeKy, CBA3b TEMIIEPaTyphbl
BEIIECTBA CO CPEIHEN KUHETUUECKOM SHEPTUEN TETNIOBOTO JIBUKEHUS €T0
YacTHIl, CBA3b JIaBJICHUS UJI€AIbHOTO T'a3a ¢ KOHLEHTpaluel MOJIEKYJI U €ero
Temneparypoii, ypaBuenue MeneneeBa—Kianeipona), npu sTom
HCIOJIb30BaTh MaTEMaTUYECKOE BhIPAKEHNE 3aKOHOB, YKa3bIBATh YCIOBUS
IIPUMEHMMOCTH ypaBHeHHUsI MeHeneesa—Knaneiipona;

. ONMCHIBaTh (PU3UYECKHUE MPOIIECCHI U SABJICHUS, UCTIONb3Ys BEIMYHHBIL:
KOJINYECTBO TEIUIOTHI, a0COIIOTHAS TEMIIEpaTypa Tena;
. O00BSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3NUECKUX SIBJICHMIA:

TEIUIOBOE JIBM)KECHHE YaCTHI] BEIIECTBA, TEIIOBOE PABHOBECHE,
OpoyHOBCKO€ JIBHXKeHue, Tuddy3us;

56. KonTpomnbHas paborta Ned
no teme «OcuoBel MKT»
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. peliaTh pacy€THbIE 3a7]a4i C SIBHO 3a/IaHHOM U HESBHO 33JaHHOMN
(bu3MUECKOI MOJIENIBbIO: HA OCHOBAHWH aHAIIM3a YCIIOBUSI 000CHOBHIBAThH
BBIOOD (pu3MUECKON MO/IENH, OTBEYatolIel TpeOOBaHUIM 3a/1a4H,
MPUMEHSITh (POPMYJIBI, 32aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThI (PH3UIECKIX
TEOpUI MIPU UCIIOJIL30BAHUU MAaTEeMAaTUYECKUX METO/IOB PELICHUS 3aad,
MPOBOJIUTH PACUYEThl HA OCHOBAaHUHU UMEIOIIUXCS JaHHBIX, aHAIIM3UPOBATh
PE3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEHICHUS C YUETOM MOJIYYEHHBIX
pe3yJIbTaTOB;

. peliaTh KayeCTBeHHbIE 3ajauu, TpeOyroline NIPUMEHEHUs 3HaHUN U3
Pa3HBIX Pa3IeNoB Kypca QU3NKH, a TAK)KE UHTETPAIIUU 3HAHUH U3 IPYTHX
MPEeIMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIa: BHICTPAUBATh JOTHUECKYIO
LIETIOYKY PACCYKACHHUI C OMOPON Ha N3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U (pu3NYECKUE SBICHHUS,

. MCIIOJIH30BaTh TEOPETUUECKHUE 3HAHUS JIsI O0OBSICHEHUSI OCHOBHBIX
MPUHIIMIIOB Pa0OTHl U3MEPUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB U
TEXHOJIOTHYECKUX MPOIECCOB;

. MPUBOIUTH MPUMEPHI BKIIA1a POCCUNUCKUX U 3apYOEIKHBIX YUEHBIX-
(hM3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHUE TIPOIIECCOB OKPYKAIOIIECTO
MHUPa, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH.

. MOHMMATh 3HAYEHUE ONUCATEIBbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEJIBHOW U MPOTHOCTHUYECKON (DYHKIMH (PU3NUECKOM Teopuu —
TEPMOJUHAMUKH, POJib (PU3NUECKON TEOPUH B POPMHUPOBAHUU
IPEJCTaBICHUN 0 (PU3NYECKON KapTUHE MUDA;

. pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJieie pU3NUeCcKuX Tesl U
MPOLIECCOB (SIBJICHUM): MOJIEIH ra3a, KHUJIKOCTH U TBEPIOTO
(KpHCTaJUIMYECKOT0) TeNa, UealIbHBIN ra3;

. pas3nnyath yciaoBus (TpaHULlbl, 00J1ACTH) TPUMEHUMOCTH
(u3MYECKUX 3aKOHOB, TOHUMATh BCEOOLUI XapakTep (QyHAaMEHTaIbHBIX
3aKOHOB M OTPAaHUYEHHOCTH UCIOJIb30BaHMUS YaCTHBIX 3aKOHOB;

. AQHAIM3UPOBATH U OOBSICHATDH TEIUIOBbIE MPOIIECCHI U SBJICHUS,
UCnoib3ysa ocHOBHBIE nonioxkeHUst MKT u 3akoHbI MOJIEKYISIpHOM (pr3HKH
Y TEPMOJMHAMUKH (CBA3b JIaBJICHUS HI€aIbHOTO ra3a co CpeaHeit
KMHETUYECKOW SHEPrUel TEMJI0BOrO JBMKEHMS U KOHIEHTPALUEHN €T0
MOJIEKYJ, CBS3b TEMIIEpATyphl BELIECTBA CO CPEIHEN KHHETUUECKOM
SHEPrUeil TENJI0BOro ABMKEHUS €r0 YaCTHULL, CBSA3b JaBJICHUS UIEAIILHOTO
ras3a ¢ KOHLIEHTpaluel MOJIEKyJI M €ro TEMIIEPAaTypOl, ypaBHEHUE
MenpaeneeBa—KnanelipoHna, nepBblil 3aKOH TEPMOJANHAMUKH, 3aKOH
COXPaHEHHUs PHEPTUH B TEIJIOBBIX MPOLIECCaX), IPU 3TOM HCII0JIb30BATh
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MaTeMaTH4YeCKOE BBIPA)KEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KunanelipoHa;

. OMKCHIBATh (PU3UYECKHUE MPOIIECCHI U SABIICHUS, UCIIONb3Ys BEIMYHHBDIL:
KOJIMYECTBO TEIJIOTHI, a0COTIOTHAS TeMIiepaTypa Teia, pabora B
TEPMOJAMHAMUKE, BHYTPEHHSSL SHEPTUsI UJI€aJIbHOTO OJTHOATOMHOTO I'a3a,
paboTa ueanbHOrO ra3a, OTHOCUTEIbHAS BIAXKHOCTh BO3ayxa, KITJ]
WJI€aIbHOr0 TEIIOBOIO JBUTATEIS;

. O0BSICHATH 0COOEHHOCTH MPOTEKAHMSI (PU3UUYECKUX SIBICHUI:
TEIJIOBOE PaBHOBECHE, HAPABICHHOCTh TEILJIONEPEIauH;
. pemaTh pacy€THbIC 3a7a4M C IBHO 3aJaHHOW U HESIBHO 3a1aHHOMN

(hU3UYIECKOI MOJIETBIO: HA OCHOBAHWHU aHAJIN3a YCIOBHsI 0OOCHOBBIBATH
BBIOOD (pr3MUECKON MOJIEIH, OTBEYAIOIIEH TPEOOBAHUSIM 3a/1a4H,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PHU3UIECKIX
TEOPUI TIPH HUCIIOJIL30BAHUY MATEMATHUECKUX METO/IOB PEIICHUS 3a1ad,
MIPOBOJIUTH PAacUYEThl HA OCHOBAaHUHU MMEIOIIUXCS JaHHBIX, aHATM3UPOBATh
PE3YJIBTAThI U KOPPEKTUPOBATH METOJIbI PEIICHUS C YUETOM MOTyICHHBIX
PE3yJIbTaTOB;

. pemiaTh KaueCTBEHHBIC 3a1a4d, TPEOYIOIINe MPUMECHEHUS 3HAHUN U3
Pa3HBIX pa3enoB Kypca GU3MKH, a TAK)KE UHTErPAllui 3HAHUH U3 IPYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA: BRICTPAUBATh JIOTHYECKYIO
LEMOYKY PacCyKJIEeHUH ¢ OMOPO Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
1 (pu3NYECKUe SBICHMUS;

. HCIIONIb30BaTh TEOPETHUECKUE 3HAHUS I O0BSICHEHUSI OCHOBHBIX
MIPUHIIAIIOB PA0OTH U3MEPHUTEIBHBIX MIPUOOPOB, TEXHHUYECKUX YCTPONCTB H
TEXHOJIOTUYECKHUX MPOIECCOB;

. MIPUBOJIUTH TIPUMEPHI BKJIAIa POCCUHCKUX U 3apyOCIKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B 0OBSICHEHHE TPOIIECCOB OKPYKAIOIIETO
MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH.

. MIOHMMATh 3HAYEHUE ONUCATEIBbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENbHOM U MPOrHOCTUYECKON (DYHKIUHN (PU3NYECKOMN Teopuun —
MOJIEKYJISIPHOM (PU3UKH U TEPMOJUHAMUKH, POJIb PU3UUECKON TEOpUH B
(hopMHUPOBAHHUY MPEICTABICHNUN O (U3NUECKON KapTUHE MHPA;

. pa3nnyarh yCcIOBUS IPUMEHUMOCTH MoJienell pU3nUecKux Tel U
MIPOIIECCOB (SIBJICHHH ): MOJIEIH Ta3a, )KUJIKOCTU U TBEPAOTO
(KpUCTAJUTMYECKOT0) TeNa, U1eaJIbHBIN Ia3;

. pa3ianyaTh yciaoBHs (FPaHULbI, 00JACTH) TPUMEHUMOCTH
(u3MYEeCKUX 3aKOHOB, TIOHUMATh BCEOOLIHI XapakTep (pyHIaMEHTaTIbHBIX
3aKOHOB U OTPaHUYEHHOCTh MCIOIb30BAHMS YaCTHBIX 3aKOHOB;

90. KontponbHas padota Ne6
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. aHAJIM3UPOBATh U OOBSICHATH TEIJIOBBIE IPOLIECCHI U SIBIECHUS,
UCTOJb3ys ocHOBHBIE nosioxkeHNst MKT 1 3aKoHBI MONIEKYISIPHOM (pr3UKH
U TEPMOJMHAMUKU (CBA3b JABJIEHUS MJI€AILHOTO I'a3a Co CpeqHen
KMHETUYECKOM SHEPruel TEIUIOBOrO JIBUKEHHS U KOHLICHTPALUEH ero
MOJIEKYJ1, CBA3b TEMIIEPATYPhI BELIECTBA CO CPEAHEN KUHETHYECKOM
SHEPrueil TeNnI0BOro ABMKEHUS €r0 YacTHULl, CBS3b JaBJICHUS UCAIbHOTO
rasa ¢ KOHIIEHTpalMed MOJIEKYJ M €ro TEMIIEPaTypOil, ypaBHEHHE
MenaeneeBa—Kitaneipona,

. OIHUCHIBATh (PU3UYECKUE POLIECCH U ABJICHUS, UCII0JIb3Ys BEIMUHUHBI:
KOJIMYECTBO TEIUIOTHI, a0COIOTHAS TEMIIEpaTypa Tea, OTHOCUTENIbHAs
BJIQ)KHOCTB BO3/yXa,;

. 00BACHATH OCOOCHHOCTH MPOTEKAHUSI (PU3UUECKUX SBICHUIM:
UCIIapEHUE, KUIIEHUE U KOHJEHCALNs, IUIABJIICHUE U KPUCTAUIN3ALINS,
HaIlpaBJIEHHOCTh TEIUIONEPEIAYH;

. pelaTe pacyéTHbBIE 3a7ja4H C SIBHO 3a/laHHOM U HESBHO 33JaHHOMN
(bu3nvIecKoil MO/IebIO: HA OCHOBAHWH aHAJIHM3a YCIOBHSI 000OCHOBBIBATH
BbIOOp (pU3MUECKOIl MO/IeNH, OTBEYatoe TpeOOBaHUAM 3a/1a4H,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIATHI (PU3NIECKUX
TEOPUH IIPU UCIIOJIb30BAHUN MAaTEMATUYECKUX METOIOB PELICHUS 3a/ad,
IIPOBOAUTH Pacu€Thl HA OCHOBAaHUU UMEIOIIMXCS JaHHBIX, aHAJIM3UPOBATh
pE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI PEIIEHHUS C YUETOM MOJIy4EHHBIX
pEe3yabTaTOB;

. pelaTh KaueCTBEHHbIE 3a7a4l, TPeOYIole MPUMEHEHHs 3HaHUH 13
Pa3HbIX pa3AenoB Kypca GU3MKH, a TAK)KE UHTErPalluy 3HaHUHN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA: BBICTPAUBATh JIOTMYECKYIO
LIETIOYKY PACCYkKACHUI C ONTOPOX HAa U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHUS;

. UCIIOJIb30BaTh TEOPETHUUECKHUE 3HAHUS I OOBSICHEHUSI OCHOBHBIX
MPUHIUIIOB Pa0OTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOLECCOB;

. NPUBOINUTH MPUMEPHI BKIIA/1a POCCUHCKUX U 3apyOEkKHBIX YUEHBIX-
(hU3KMKOB B pa3BUTHE HAYKH, B 00BSICHEHUE TIPOLIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH.

. pasznuyaTh yCIOBUS MPUMEHUMOCTH MOjIeNiel (PU3NIECKUX TN U
MIPOLIECCOB (SIBIEHUH ): TOUSUHBIN 3apsij, OJHOPOIHOE IIIEKTPUIECKOE TIOJIE;
. pasnuyaTh ycIoBUs (TpaHUIIbl, 00JACTH) MPUMEHUMOCTH

(I)I/ISI/ILICCKI/IX 3aKOHOB, IIOHNMAThb BCCO6H.IPII>1 XapaKkTep (IJYHI[aMeHTaHBHLIX
3aKOHOB 1 OI'paHUYCHHOCTD MCITIOJIB30BAHUA YaCTHBIX 3aKOHOB,

113. KonTtpomnbHas pabora Ne7
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. aHAJIU3UPOBATh U OOBSICHATH DJICKTPUYECKHE SIBIECHUS, UCIOIb3Y I
OCHOBHBIE TOJIOKEHHSI U 3aKOHBI 3JIEKTPOJMHAMUKY (3aKOH COXPAaHEHUS
JIEKTPUUECKOTO 3apsizia, 3akoH KylioHa, NOTeHIMaIbHOCTh
QJICKTPOCTATUYCCKOI'O MOJISA, MPUHIHITI CYTICPIIO3UIHUUN JICKTPUICCKUX
II0JIEH, IPU 3TOM yKa3bIBasl yCJIOBHs IPUMEHUMOCTH 3akoHa KyJsoHa;

® OIIUChIBATH (bl/ISI/I‘ICCKI/Ie MIPOLECCCHI U ABJICHUSA, UCITIOJIb3YS BCIIMYNHBI:
JIEKTPUUECKOE T10JI€, HANPSKEHHOCTD 3JIEKTPUYECKOT0 MO,
HaIpsHKEHHOCTD I10JIs1 TOUEYHOIO 3apsijia UM 3apsDKEHHOTO 111apa B
BaKyyMe U B JM3JIEKTPUKE, IOTCHLUAI JIEKTPOCTATUYECKOTO 101,
pa3sHOCTh MOTEHLUAJIOB;

. O0BSCHATH 0OCOOEHHOCTH MPOTEKaHUs! (PU3NUECKUX SIBICHUI:
MEXaHUYCCKOC ABHNKCHHUEC, TCIIJIOBOC IBMI)XCHUE YaCTHUIl BEIICCTBA,
JIEKTpU3aLUs Tell, S3KBUIIOTEHIUAIbHOCTh ITOBEPXHOCTH 3apsKEHHOTO
IIPOBOJIHUKA;

. pelath pacy€THbIE 33J]a4u C BHO 3a/laHHON M HESBHO 33JJaHHOM
(bu3nvIecKoil MO/IebIO: HA OCHOBAHWH aHAJIHM3a YCIOBHSI 000OCHOBBIBATH
BbIOOp (pU3MUECKOIl MO/IeNH, OTBeYarolel TpeOOBaHUAM 3a/1auH,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U TIOCTYJIAThI (PU3HMUECKUX
TEOpHil IPU UCIIOIb30BAHUU MaTEMATUYECKUX METOJIOB pEIlIeHUs 3a/1a4,
IIpOBOAUTD pvaéTm Ha OCHOBAHUHU UMCIOIINXCA JaHHBIX, AHAJIM3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOJIbI PEIIECHHUS C YUYETOM MOJTyUYEHHBIX
pE3yJIbTATOB;

. pelaTh KaueCTBEHHbIE 3aa4M, TpeOyIole MPUMEHEHHsI 3HAHUH U3
Pa3HBIX pa3AesioB Kypca GU3HNKH, a TAKKE UHTETpalluU 3HAHUH U3 JPYTHX
IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA: BBICTPAUBATh JIOTMYECKYIO
LIENIOYKY PACCYKIEHUI C ONOPOI Ha N3yUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SIBICHUS;

® HCIIOJIB30BATh TCOPECTHIYCCKUC 3HAHUA AT 00BSICHEHUS OCHOBHBIX
MPUHIUIIOB Pa0OTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MTPOLIECCOB;

. IPUBOINUTH MPUMEPHI BKIIa/1a POCCUHCKUX U 3apYOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B 00BSICHEHUE TIPOLIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH.

. pasznuyaTh yCIOBUS MPUMEHUMOCTH MOjIeNiel (PU3NIECKUX TN U
MIPOLIECCOB (SIBIEHUH ): TOUSUHBIN 3apsij, OJHOPOIHOE IIIEKTPUIECKOE TIOJIE;
. pasnuyaTh ycIoBUs (TpaHUIIbl, 00JACTH) MPUMEHUMOCTH

(I)I/ISI/ILICCKI/IX 3aKOHOB, IIOHNMAThb BCCO6H.IPII>1 XapaKkTep (IJYHI[aMeHTaHBHLIX
3aKOHOB 1 OI'paHUYCHHOCTD MCITIOJIB30BAHUA YaCTHBIX 3aKOHOB,
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1o teMme «IlocTossHHBII
BJIEKTPUYECKUAMN TOK

28-1 Henens




. AHAIU3UPOBATH U OOBICHATD ANEKTPUUECKHUE SIBICHUS, UCTIOIb3YS
OCHOBHBI€ MOJIOKEHUS U 3aKOHBI AJIEKTPOIMHAMUKY (3aKoHbI OMa 1Jis
y4acTKa LEIHU U U 3aMKHYTOH 3JIEKTPUYECKOU LIeTH, 3aK0H J[Koyiisa—
Jlenma, npasuna Kupxroda, 3akonsr @apajes Juist 3JI€KTPOIH3a);

. OMKCHIBATh (PU3UYECKHUE MPOIIECCHI U SABIICHUS, UCIIONb3Ys BEIMYHHBDIL:
AJIEKTPOJIBIKYIIAS CUJIa, CUJIa TOKA, HAIPSKEHHE, MOIITHOCTh TOKa,
3IEKTpUYECKasi EMKOCTb INIOCKOIO KOHJIEHCATOPA, COPOTUBIIEHUE y4aCcTKa
LIETH C TTOCJIEIOBATEIbHBIM U MapajlIeIbHBIM COSIMHEHUEM PE3UCTOPOB,
SHEPTHUsl JEKTPUUYECKOTO OISl KOHAEHCATOPa;

. pemaTth pacy€THbIC 3a7a4M C IBHO 3aJJaHHOW U HESIBHO 3aIaHHOMN
(bu3nuecKoil MOJIeNIbI0: Ha OCHOBAHUU aHalIM3a YCIOBUS 0OOCHOBBIBATh
BBIOOD (pr3MUECKON MOJIEIH, OTBEYAIOIIEH TPEOOBAHUSIM 3a/1a4H,
MPUMEHSTH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI (PUINYECKUX
TEOPHI NPU UCTIOIH30BAHUM MATEMATHUYECKUX METOJIOB PEIICHUS 3aad4,
MIPOBOJUTH PACUYEThl HA OCHOBAaHUYM UMEIOILIUXCS JaHHBIX, aHAIM3UPOBATh
pe3yAbTaThl U KOPPEKTUPOBATH METO/IBI PEIICHUSI C YIETOM MOTYUEHHBIX
pe3yIbTaTOB;

. peuiaTh KaueCTBEHHbIE 3a/1a4H, TPEOYIONMe TPUMEHEHHUS 3HAaHUH U3
Pa3HbIX pa3AenoB Kypca GU3MKH, a TAK)KE UHTETPAlluU 3HAHUHN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA: BHICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYk ACHUI C OMOPON Ha U3YUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 (pu3NYECKUe SBICHMUS;

. HCIIONIb30BaTh TEOPETHUECKUE 3HAHUS I O0BSICHEHUSI OCHOBHBIX
MIPUHITUAIIOB PabOTHI U3MEPHUTENHHBIX TPUOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIECCOB;

. MPUBOAUTH MPUMEPHI BKJIAJ]a POCCUUCKUX U 3apYOCKHBIX YUEHBIX-
(hU3HUKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MIPOIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKH M TEXHOJIOTHI.

11 xmacc




n/a

IIpoBepsiemoe ymeHue

®opMa OLICHUBaHUS

[ara npoBenenus
/Heneis

. IIOHUMATh 3HAUEHUE OIUCATENbHOM, CHCTEMAaTU3UPYIOLIEH,
OOBSICHUTEIIBHON U TPOTHOCTHYECKOW (PYHKITUN (HU3UIECKON TEOPUHU —
AIIEKTPOAMHAMUKH, POJIb (pu3nuecKoi Teopur B OPMHUPOBAHUU
MpEeJICTaBICHU 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI
MUpa B 001EM psAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEICTaBICHUN O
IPUPOJIE;

. pa3nuyath yCcIOBUS IPUMEHUMOCTH MOJIeNIel (PU3UUECKUX TNl U
MIPOLIECCOB (SIBICHUIT): OHOPOHOE AIEKTPUIECKOE U OJJHOPOJTHOE MATHUTHOE
HOJIS;

. pasnuyath ycIoBUs (TPAHULIBI, 00JIACTH) MTPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, IOHUMATh BCEOOUIHI XapakTep (QyH/IaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAaHUS YACTHBIX 3aKOHOB;

. aHAJIM3UPOBATh U OOBACHATDH AIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHMUS,
UCIIOJIB3YSl OCHOBHBIE MOJIOKEHHUS U 3aKOHBI AJIEKTPOAMHAMUKH (3aKOH
COXPaHEHHUs NEKTPUUYECKOTO 3apsa, cuiia Ammnepa, cuia JlopeHua, 3akoH
3JIEKTPOMArHUTHOM MHAYKIUH, paBuiio Jlenua, csa3p D/]C caMonHIyKIuu B
AJIEMEHTE JIEKTPUUECKOHN IIEMH CO CKOPOCThIO U3MEHEHMSI CUJIbI TOKA);

. OIUCHIBATh (PU3UUECKUE MPOLECCHI U SBJICHUS, UCIIOJIb3YS BETUUNHBI:
HANPsDKEHHOCTD AJIEKTPUUYECKOTO OIS, MOTEHIIMAI 3JIEKTPOCTaTHYECKOTO
T10JIs1, Pa3HOCTh IIOTEHIMAJIOB, JIEKTPOABIKYIIAS CUJIA, MHIYKIUS
MarHUTHOTO TOJIsl, MATHUTHBIN TIOTOK, cujia AMIepa, HHIyKTUBHOCTbD,
AJIEKTPOJIBIKYILAsl CUJIA CAMOMHIYKIIMH, SHEPTHUS MarHUTHOTO TOJIS
IIPOBOJIHHUKA C TOKOM,;

. OOBSICHATH 0COOEHHOCTH MPOTEKaHUsI (PU3NYECKUX SIBICHUI:
AIIEKTPOMAarHuTHas MHAYKLUS, CAMOUHYKIIHS;

. OIIpEAEIATh HAIPaBJIEHUE UHYKIIUM MAarHUTHOTO I0JIs1 TPOBOJHMKA C
TOKOM, CHJIBI AMIiepa u cuiibl JlopeHna;

. pemare pacuéTHbIE 3aJa41 € IBHO 33JaHHOM M HESBHO 3aJJaHHOMN
buznyecKoil MOIeNbI0: Ha OCHOBAHUU aHalln3a yCIIOBUS BRIOUPATh
¢du3nueckrue MOAEIH, OTBEYaroIue TpeOOBaHUAM 3aJjauH, IPUMEHATh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (PU3HUECKUX TEOPUN ITpH
MCII0JIb30BaHUN MaTEMATUUYECKUX METO/IOB PELEHUS 3a]a4, IPOBOAUTH
pacuéThl Ha OCHOBAaHUU MMEIOIINXCS JIaHHBIX, aHAJIM3UPOBATh PE3yJIbTaThl U
KOPPEKTUPOBATh METO/IbI PEIIEHUS C YUETOM IOJIyYEHHBIX PE3YJIbTaTOB;

. pelarh KayeCcTBEeHHbIE 3a]aul, TpeOyolye NPUMEHEHNs 3HAaHUN U3
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Pa3HBIX pa3/enoB Kypca pU3MKH, a TAKIKE WHTETPAIlMU 3HAHUH U3 IPYTUX
NPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHUECKYFO
IIETIOYKY PACCYXICHHUI C OMOPO Ha U3yUYCHHBIC 3aKOHbBI, 3aKOHOMEPHOCTH H
buznyecKue SBICHMUS;

. HCII0JIb30BATh TEOPETUUCCKUE 3HAHUS JJIs1 OOBSICHEHHSI OCHOBHBIX
NPUHIUIIOB Pa0OThI U3MEPUTEIILHBIX MPHOOPOB, TEXHUUECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX TPOIECCOB;

. MPUBONTH TPUMEPHI BKJIAa POCCUUCKUX U 3aPYOCIKHBIX YUEHBIX-
(GHU3MKOB B pa3BUTHE HAYKH, B O0BSICHEHHE TPOIECCOB OKPYIKAMOIIETO MHUpPa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIA.

. IIOHMMATh 3HAYEHUE ONUCATENIbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSICHATEIBHOM U TIPOTHOCTHYECKOW (DYHKIMIA (PU3NIECKOI TEOpUH —
JIEKTPOJUHAMUKH, POJIb PU3HUECKON TeOpUH B (OPMHUPOBAHUU
npeCcTaBiIeHNu 0 GU3NIECKOI KapTHHE MUPa, MECTO (PU3NIECKOI KapTHHBI
MHpa B 00ILEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbBIX IPECTABICHUN O
PUPOJIE;

. pas3nuyarh yCcJIoBUsS IPUMEHUMOCTH MoJiesiel PU3UUECKUX TNl U
MIPOIIECCOB (SIBJICHUI ): TAPMOHMYECKHE KOJICOAHUs, MATEMaTUUECKHUI
MasiTHUK, U1€aIbHBIN IPY>KUHHBIN MAasTHUK, FTAPMOHUYECKHE BOJIHBI,
UJeaNbHbIN KoJeOaTenbHbIA KOHTYD;

. pa3nuyarth yciaoBus (TpaHULbl, 00JIACTH) TPUMEHUMOCTH (PU3NIECKUX
3aKOHOB, IOHMMAaTh BCEOOUIHI XapakTep (QyH/IaMEHTaJIbHBIX 3aKOHOB U
OTrPaHMYEHHOCTD UCIIOJIb30BAaHMUS YACTHBIX 3aKOHOB;

. aHAJIM3UPOBATh U OOBACHATH AIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHMUS,
UCTIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI U 3aKOHBI DJICKTPOIMHAMUKH (3aKOH
COXpPaHEHHUs EKTPUUYECKOTo 3apsa, cuia Ammepa, cuia JlopeHua, 3aKkoH
AJIEKTPOMAarHUTHOW MHAYKIMH, TpaBwiio Jlenna, cesa3p J/1C caMOMHIYKIIUY B
AJIEMEHTE JIEKTPUUECKOH MK CO CKOPOCThIO U3MEHEHMSI CUJIbI TOKA);

. OMHCHIBATh (PUBNYECKUE MPOIIECCHI U SABICHUS, UCIIONb3Ys BETUYHHBIL:
WHIYKTUBHOCTb, 3JICKTPOJIBMKYIIIAs CUJIa CAMOMHIYKIIMU;

. OOBSCHATH OCOOCHHOCTH MPOTEKaHUS (DU3UUECKUX SIBJICHUN: PE30HAHC;
. pelaTth pacy€THBIC 3a7]a4M C IBHO 33JJaHHOWM U HESIBHO 3aJJaHHOM

¢du3nueckoil Mosiebl0: Ha OCHOBAHUH aHAJIM3a YCIIOBHsI BHIOUPATh
buznyeckue MoJIeNH, OTBEYaIoLie TPEOOBAHUAM 3a/1a4H, IPUMEHSITh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH H MOCTYJIAThl PU3UUYECKUX TEOPHM pU
WCITOJIb30BAaHNH MAaTEMATHYECKUX METOJOB PEIIEHNs 3a4a4, IPOBOINUTh
pacuéThl HAa OCHOBAaHUU MMEIOIINXCS TaHHBIX, aHAIN3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METOJIbI PEIIEHUS C YYETOM IOJYUEHHBIX PE3YJIBTATOB;
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. pelaTh KaueCTBEHHBIC 3a7auH, TPEOYIOIUe MPUMEHEHHSI 3HAHUH 13
pa3HBIX pa3/eoB Kypca PU3UKH, a TAK)KE MHTETPALlMK 3HAHUH U3 JPyTUX
NPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA: BBICTPAUBATh JIOTHUECKYHO
[ENIOYKY PaCCyKJICHHUI ¢ OTIOPOi Ha N3yUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH H
(bu3nvecKue sIBICHUS;

. WCIOJIb30BaTh TEOPETHUECKHUE 3HAHUS 1T O0BSICHEHUS! OCHOBHBIX
NPUHIUIIOB pa0OThI U3MEPUTEILHBIX MPHOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

. MIPUBOAMTH TIPUMEPHI BKJIA/Ia POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIETO MHUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHH.

. MMOHUMATh 3HAYEHHE OMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
O00BSACHUTENBHON U MPOrHOCTUYECKON (DYHKUUN (HU3UYECKON Teopun —
IEKTPOIUHAMUKH, POJIHh (PHU3NIECKON TEOPUHU B POPMHUPOBAHUHU
MpEJICTaBICHU 0 PU3NYECKON KapTUHE MUPA, MECTO (PU3UUECKON KapTUHBI
MHUpa B 00IIeM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUM O
MIPUPOJE;

. pa3auyaTh yCIOBUS MPUMEHUMOCTH MOJIeNel (GU3MIEeCKHUX Tl U
MIPOLIECCOB (SIBJICHUI): TOHKAs JINH3Q,

. pa3nuyaTth yCIoBUS (TPAHUIIBI, 00JIACTH ) TPUMEHUMOCTH (PU3NICCKUX
3aKOHOB, TIOHUMATh BCEOOMIHI XapakTep (HyHIaMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH MCTIOJIb30BaHUS YACTHBIX 3aKOHOB;

. OOBSCHATH OCOOCHHOCTH MPOTEKAHUS (PU3HUUECKUX SIBICHUMN:
uHTepdepeHIus BOIH, Tu(paKius, AUCTIEPCHs], TIOJTHOE BHYTPEHHEE
OTPaKEHUE;

. CTPOUTH U300pakeHUE, CO3/IaBaEMOE MIIOCKUM 3€pKajioM, TOHKOMN
JIMH30M, U PACCUUTHIBATh €r0 XapaKTEPUCTUKH;

. pelaTh pacuy€THBIC 3a7]a4M C IBHO 33JJaHHOW U HESIBHO 3aJJaHHOMN
bu3nYeCcKOil MOENbI0: Ha OCHOBAaHUY aHAllM3a yCIOBUS BRIOUPAThH
dbu3HYecKrue MOIeNH, OTBEYAIOIINE TPEOOBAHUSAM 3a/1a9d, TPUMEHSATh

(b opMyIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJIAThl (PU3HUECKUX TEOPH MIPH
WCITOJIh30BAaHUN MaTEeMAaTHUYECKIUX METOJIOB PEIIeHU 3a1a4, TPOBOIUTh
pacy€Thl HAa OCHOBAaHUHU UMEIOILMXCS JaHHBIX, aHATM3UPOBATh PE3YyJIbTATHI U
KOPPEKTHUPOBATh METOJIBI PEIIEHHUS C YIETOM MOJYIYCHHBIX PE3YJIHTATOB;

. peliaTh KayeCTBEHHbBIE 3aa4u, TpeOyoIIne MPUMEHEHNS 3HAaHUN U3
Pa3HBIX pa3IesioB Kypca (GU3HKH, a TAKKE MHTETPAIlMN 3HAHUHN U3 JPYTHX
MPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA: BEICTPAUBATh JIOTHYECKYIO
IIEMTOYKY PACCYKJICHHH C OMTOPON HA M3YUYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
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bu3nvecKue SIBICHUS,

® HCIOJIb30BATh TCOPCTUICCKUC 3HAHUA IJIA OGBHCHGHI/ISI OCHOBHBIX
NPUHIUIIOB Pa0OThI U3MEPUTEILHBIX MPHUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTUYECKUX MPOIECCOB;

. MPUBOAMTH TIPUMEPHI BKJIA/Ia POCCUUCKUX U 3apYOCIKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B
pa3BUTHE TEXHUKU M TEXHOJIOTHI.

. IIOHMMAaTh 3HAYCHHE ONUCATEIbHOMN, CUCTEMAaTU3UPYIOIIEH,
OOBSICHUTEIIBHON U TPOTHOCTHYECKOW (PYHKITUN (HPU3UIECKON TEOPUU —
CHEeHUATbHON TEOPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DM3UKHU, POJIH
¢u3nyeckoil Teopun B HopMUPOBAHUM IIPEICTABICHUN O (PU3NIECKOIN
KapTHHE MHpa, MECTO (PM3MUECKOM KAPTUHBI MUPA B O0ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUI O IPUPOJIE;

. pa3nuyaTh yCcIOBUS MPUMEHUMOCTH MOJIENIeH (PU3UIECKUX TN U
IPOLIECCOB (SBJICHUI): MO/IeIel aTOMa, aTOMHOTO s7Jpa U KBAHTOBOW MOJIENTU
CBETa;

. pa3nuyarh yciaoBus (TpaHULbl, 00JIACTH) IPUMEHUMOCTU (PU3NYECKUX
3aKOHOB, IOHUMAaTh BCEOOUIHH XapakTep (QyH/IaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh MCII0JIb30BaHMsI YACTHBIX 3aKOHOB;

. aHAJIN3UPOBATh U OOBACHATDH AIEKTPOMArHUTHBIE IPOLIECCHI U SIBJICHMUS,
MCIIOJIb3YSl OCHOBHBIE ITOJIO’KEHHUS U 3aKOHBI CIIEHUAIIBHON TEOPUH
OTHOCHUTEJIBHOCTH (IIOCTYJIAaThI CIIEUATbHON TEOPHUH OTHOCUTEIBHOCTH
OiiHIITEeHA);

. aHAJIM3UPOBATh U OOBACHATH KBAaHTOBBIE MPOLIECCHI U SBJIECHUS,
UCTIOJIb3Ys OJIOXKEHUsI KBaHTOBOH (pu3uku (ypaBHeHHE DUHIITEHHA 715
dboToaddekra, nepsoIit U BTOpoil moctynaTsl bopa, mpuHIKMI COOTHOIIEHUS
HeonpenenénHocTei ['elizenOepra, 3aKOHbI COXpaHEHUS 3apsJ0BOTO U
MacCOBOI'O YHCEJ ¥ SHEPTUHU B SJEPHBIX PEAKIUAX, 3aKOH PaIMOaKTUBHOTO
pacmaja);

. OTHCHIBATh (PU3NYECKHUE MPOIIECCHI U SBJICHUS, UCIIONb3YsI BETUUUHBIL:
PENATUBUCTCKUN UMITYJIBC, ITOJIHAS SHEPTHUS], SHEPTUs TOKOsI CBOOOTHON
YaCTHUIIbI, SHEPTUs U UMITYJIbC OTOHA, MACCOBOE YUCIIO U 3apsij aJIpa,
DHEPIHs CBS3U AIPa;

. OOBSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3UUECKUX SIBICHUMN:
doroanexTpuueckuit 3pdext (porosaddexr), anbda- u 6era-pacnaasl suep,
ramma-u3iydeHue saep, Gu3nyeckue NpUHLHUIBI CIEKTPAIIbHOTO aHallu3a U
paboThI Na3epa;

. MIPUMEHSITh OCHOBOIIOJIAral0IINe aCTPOHOMUYECKHUE TIOHATHUS, TEOPUH U
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3aKOHBI JIJISl aHaNU3a U O0BSICHEHUSI (PU3NUECKUX MPOIIECCOB, TPOUCXOASIINX
B 3BE3/1aX, B 3BE3/IHBIX CUCTEMAX, B MEKTATaKTUUECKON CPENE; IBUKEHUS
HeOECHBIX Tel, HBOJIIOLIMHU 3BE3] U BeeneHnHoi;

. pelaTh pacy€THbIC 3aa4M C IBHO 33JJaHHOW U HESIBHO 3aJaHHOM
buznyecKoil MOJIeNbl0: Ha OCHOBAHUU aHalln3a yCIIOBUS BRIOUPATh
duzHYeCcCKre MOJIENIH, OTBEUAIOINEe TPEOOBAHUSM 33]]a4H, TPUMCHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIaThl (GU3HUECKUX TEOPUd IIPpU
HCIIOJIb30BAaHUM MAaTEMATUYECKUX METOJIOB PELICHUS 3a1a4, IPOBOINUTH
pacy€Thl HAa OCHOBAaHUMU UMEIOINXCS JaHHBIX, aHAIU3UPOBATh PE3YJIbTATHI U
KOPPEKTUPOBATh METO/IbI PEMIEHUS C YUYETOM MOJIYUYECHHBIX PE3YJIbTATOB;

. peliaTh KayeCTBEeHHbIE 3ajaui, TpeOyolie MPUMEHEeHNs 3HAaHUN U3
Pa3HBIX Pa3AeiioB Kypca GU3NKH, a TAK)KES HHTETPAIlUU 3HAHUHN U3 IPYTUX
MIPEJMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA: BEICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCy ICHUI C OMIOPOM HA NU3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buznueckue SIBICHHUS;

. MCIIOJIb30BaTh TEOPETHUCCKHUE 3HAHUS I O0BSICHEHUSI OCHOBHBIX
MPUHIIUIIOB PA0OTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOHCTB U
TEXHOJIOTHYECKHUX TPOLIECCOB;

. MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKU U TEXHOJIOTUH.




