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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no u3suke 0a30BOro ypoBHs Ha YPOBHE CPEHET0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJIOKEHUM U TPEOOBaHMM K pe3yibTaTaM
OCBOEHUSI OCHOBHOM 00pa30oBaTeNIbHOM MporpaMmsl, npeacTaBieHHbx B PT'OC
COO, a taxxe ¢ yu€ToM (enepanbHOi paboueit mporpaMMbl BOCIUTAHUS U
KOHIICTIIIUY TTPEeno1aBadus yueOHoro nmpeamera «dusuka» B 00pa3oBaTeIbHBIX
opranuzanusax Poccurickon denepanuu, peaan3yommnux OCHOBHbIE
oOpa3oBarenbHbIe porpaMMbl. CojiepKaHue IPOrpaMmbl 1o (GU3UKE HATIPABJICHO
Ha (OpPMHUPOBAHKE €CTECTBEHHO-HAYUYHON KapTUHBI MHUpa oOydaronuxcs 10-11
KJIACCOB IIPH 00YYEHUH UX (PU3UKE HA OA30BOM ypOBHE Ha OCHOBE CUCTEMHO-
nesTeapHOoCTHOro noaxoxa. [IporpamMma no ¢usuke COOTBETCTBYET TPEOOBAHUIM
OI'OC COO k nnaHUPYEMBIM JIMYHOCTHBIM, ITPEAMETHBIM U METAIIPEAMETHBIM
pe3ynbTaTaM 00y4YeHHUs, a TAKKE YUUTHIBAET HEOOXOAUMOCTh peann3alnn
MEXIPEIMETHBIX CBSI3eH (PU3UKH C €CTECTBEHHO-HAYYHBIMU YU€OHBIMU
npeaMmeTamu. B Heil onpeaensoTcss OCHOBHbIE e U3yUeHUs (PU3UKU Ha YPOBHE
cpenHero o01iero oopa3zoBaHus, IIIAHUPYEMBbIE pe3yIbTaThl OCBOEHUS Kypca
(U3UKH: TMYHOCTHBIC, METAaNpPEIMETHBIC, MPEeIMETHBIC (Ha 0a30BOM YpOBHE).
[Tporpamma no gpusrke BKIIOUAECT: ® TIIAHUPYEMBIE pe3yIbTaThl OCBOECHHUS Kypca
¢bu3uKK Ha 6a30BOM YPOBHE, B TOM YHUCJIE MPEIMETHBIE pE3yJIbTaThl 110 TOAaM
oOy4deHus; ® cosepkanue yueoHoro npeamera «Ou3uka» mo rogam 00ydeHus.
®du3rka Kak Hayka 0 HauboJee oOIMX 3aKOHAX MPUPO/IbI, BBICTYTAsl B KAU€CTBE
y4eOHOTrO MpeIMETa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HAHUN 00
okpyxatoieM Mupe. [IIkonpHbIN Kype GU3UKH — CUCTEMOOOPA3yIONTUH IS
€CTEeCTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIBKY (DU3NUECKUE 3aKOHBI
JIe’KaT B OCHOBE MPOIECCOB U SIBJICHUMN, U3YyUaeMbIX XUMUEH, OMOJIOTHEH,
dbusznyeckoii reorpadueit u actpoHomuei. Mcrnoap30BaHne U akTUBHOE
npuMeHeHUe (GU3NYECKUX 3HAHUN OTpeIeIsIeT XapaKkTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTHI B chepe SHEPTeTUKHU, TPAHCTIOPTA, OCBOCHUS
KOCMOCA, MOJTYYECHUS] HOBBIX MaTEPHUAJIOB C 3aJJaHHBIMA CBOMCTBAMH U IPYTHX.
N3yuenune (pu3nKyu BHOCUT OCHOBHOM BKJIAJ B (hOpMUPOBaHHE
€CTECTBEHHOHAYYHOUN KapTUHBI MUpa 00yJaronuxcsi, B pOpMUPOBAHUE YMEHUHN
MPUMEHSITh HAYYHBIM METO]1 MO3HAHUS MPU BBIMOJHEHUH UMU YU€OHBIX
uccienoBanuii. B ocHoBy kypca pu3uku st ypoBHSI CPEIHETO OOIIETO
o0Opa30oBaHusI MOJIOKEH P UJIeH, KOTOPhIE MOKHO pacCMAaTPUBATh KaK MPUHIUIIBI
€€ MOCTPOEHMUSL.



Nnes uenoctHoCcTH. B COOTBETCTBHUHU € HEW KyPC SIBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MAaTEPHUAIT U3 BCEX Pa3leioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBpEMEHHOH pu3uku. Maes renepanuzanuu. B
COOTBETCTBHUHM C HEM MaTepual Kypca pusuku oObeAMHEH BOKPYT (PU3NYECKUX
Teopuil. Bexymum B Kypce siBisieTcs (popMHpOBaHUE NMPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTEpHH, BellecTBe U nojie. Mnes rymanurapusanuu. Eé
peanu3anus MpeanoaaraeT ueroib30BaHue T'YMaHUTAPHOTO OTEHIMAIIA
buznyecKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKH C pa3BUTHEM OOIIIECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMHU M 3KOJIOTHYECKUMHU
npobsieMamu. Mnes npuknaaHoit HanpaBieHHOCcTUH. Kype ¢u3nku npeanonaraer
3HAKOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX NPHIIOKECHUM
W3YYEHHBIX TEOPUI U 3aKOHOB. M 1es SKOJI0THU3alMK peaanu3yeTcsl HOCPEACTBOM
BBEJICHUS 3JIEMEHTOB CO/ICPKaHMsI, TOCBSIIEHHBIX SKOJIOTMYECKUM ITpobiieMaM
COBPEMEHHOCTHU, KOTOPBIE CBA3aHbI C PA3BUTHEM TEXHUKH U TEXHOJIOTHI, a TAKKE
00CyXJIeHHsI POOJIEM PALMOHAIBHOTO MTPUPOAONIOIB30BAHUS U SKOJIOTUYECKON
0e3onacHoCcTU. CTEpKHEBBIMU JIEMEHTAMH Kypca (PU3UKH Ha YPOBHE CPEIHETO
oO1ero o0pazoBanus SIBISIOTCA (pusnyeckue Teopun (HopMUpoOBaHHE
IPEJICTaBICHUN O CTPYKTYpPE MOCTPOCHUS (PU3NUECKON TEOPUH, POIJIU
(GyHIaMEHTaJIbHBIX 3aKOHOB U MPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUSIX O
IPUPOAE, TPaHULAX IPUMEHUMOCTH TEOPUH, I ONTMCAHUS €CTECTBEHHO-HAYYHBIX
SBJICHUH U TIporieccoB). CHCTEMHO-AEATENbHOCTHBIN OJIX0/T B Kypce (GU3UKU
peann3yeTcs MPEeXIAE BCETO 3a CUET OpraHru3alny SIKCIEPUMEHTAIBHOU
nesTeabHoCTH o0yyaromuxcs. s 6a30Boro ypoBHs Kypca (GU3UKHA — 3TO
UCIIOJIb30BaHUE CUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIIEPUMEHTOB U
JabopaTopHBIX paboT, KOTOPHIE B IporpaMme 1o Gu3nuke 00beTMHEHBI B 00U
CHHCOK YUEHUYECKUX MPaKTUYECKUX paboT. Brljenenue B ykazaHHOM MepeuHe
71a00paTOPHBIX PadOT, MPOBOAUMBIX JIJIsl KOHTPOJISI M OLEHKHU, OCYILIECTBIISETCS
y4aCTHHKaMU 00pa30BaTesIbHOTO MPOLIecca UCXO0I U3 0COOCHHOCTEN
IJIAaHUPOBAHMS U OCHAIeHUs kabuHeTa ¢us3uku. [Ipu 3ToM obecrieunBaercs
OBJIaJIeHHE 00YYatOUIUMUCA YMEHUSIMHU MMPOBOJIUTH KOCBEHHBIE U3MEPEHHS,
MCCJIEI0BAHUS 3aBUCUMOCTEN (PU3MUECKUX BEJIMUMH U TOCTAHOBKY OMBITOB 110
IIPOBEPKE MPEJIOKEHHBIX TUIIOTE3. boNbIlIOe BHUMAHHE YACIAETCS PELIEHUIO
pacy€THBIX M KaUECTBEHHBIX 3a/a4. [Ipu 3ToM 11 pacu€THBIX 3a1a4 IPUOPUTETOM
SBIISIIOTCA 3a/1a4H C SIBHO 33JaHHON (PU3NYECKON MOAEIBIO, TO3BOJISIONINE
IPUMEHATH N3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJJHOTO pa3fielia Kypca,
TaK U UHTETPUPYs 3HAHUS U3



pa3HBIX pa3nesoB. /[ KaueCTBEHHBIX 3a1a49 MPUOPUTETOM SBJISIOTCS 3aaHUS Ha
0OBSCHEHHE MTPOTEKAHUS (PU3NICCKUX SIBJICHUI U MPOIIECCOB B OKPYKAIOIIEH
YKU3HH, TpeOyrolre BbIOopa GU3NUECKON MOJIECH JIsi CUTYaI|H
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa. B coorBercTBUM ¢ TpeboBanusimu OI'OC
COOQO k maTepHalIbHOTEXHUYECKOMY 00€CTIeUeHHI0 Y4eOHOTo mpolecca 6a30BbIii
YPOBEHb Kypca (hM3UKH Ha YPOBHE CPEAHETO O0Iero 00pa3oBaHUsl TOJDKEH
M3YyYaThCs B YCIOBUSAX MPEIMETHOTO KaOMHETa (PU3UKH UITH B YCIIOBUSIX
WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKIIa. B
kaOuHeTe (PU3UKU JOJKHO OBITH HEOOXO0IMMOE JTA00PATOPHOE 0OOPYI0BAHUE IS
BBITIOJIHEHUS YKa3aHHBIX B MPOTpaMMe MO (PU3UKE YYEHUUYECKUX TMPAKTUIECKUX
paboT U JeMOHCTpALIMOHHOE 000pynoBaHue. [leMOHCTpalluOHHOE 000pYA0BaHUE
dbopMHpyeTCsi B COOTBETCTBUU C MPUHIIUIIOM MUHUMAJIHOM TOCTATOYHOCTH U
oOecrieynBaeT MOCTAaHOBKY MEPEUMCICHHBIX B ITpOrpamMme Mo (pu3nke KIHYeBbIX
JEMOHCTPAIAN JIJIS1 UCCIICTOBAHUS N3yYaeMbIX SBJICHUH U MPOIIECCOB,
OAMIIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX MTPUMEHEHHUH.
JlaGopatopHoe 000opy10BaHUE JJIsl YYEHUUECKUX PAKTUUECKUX padoT
dbopmupyeTCs B BUJIe TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYNBACTCS B pacyETe
OJIHOTO KOMITJIEKTA Ha JABYX oOy4aromuxcs. TemaTnueckiue KOMIUICKTHI
71a00paTOPHOTO 00OPYAOBAHUS JIOJKHBI OBITH TTIOCTPOCHBI HA KOMITJIEKCHOM
WCITIOJIb30BAaHUHU aHAJIOTOBBIX U IIU(GPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
WU3MEPUTEITHLHBIX CUCTEM B BHJIC TM(DPOBBIX JabopaTopuii. OCHOBHBIMH HEIISIMH
u3ydeHus (pU3MKU B 0011IeM 00pa30BaHUU SABJISIOTCS: ® (HOPMHUPOBAHUE UHTEpECa U
CTPEMJICHUS 00YYaIOMUXCsl K HAYYHOMY U3YYCHHUIO TTPUPOIBI, PA3BUTHE UX
WHTEJUICKTYaJTbHBIX U TBOPYECKUX CIIOCOOHOCTEH; ® pa3BUTHE MPEACTaBICHUHN O
HAy4YHOM METO/I€ MO3HAHMS ¥ (JOPMUPOBAHUE UCCIIEIOBATEIHLCKOTO OTHOIIICHUS K
OKPYKAIOIIUM SIBJICHHUSIM; ® ()OPMHPOBAHNE HAYIHOTO MHUPOBO33PCHUS KaK
pe3yibTaTa H3y4eHHS OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB
busuky; @ hopmMupoBaHre YMEHUN OOBSICHSITH SIBJICHUS C UCTIOJIb30BAaHUEM
(bu3MYeCcKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEILCTB; ® (OPMUPOBAHUE TIPEICTABIICHUN
0 posii (pU3UKH TSl pa3BUTHSA JPYTHUX €CTECTBEHHBIX HAYK, TEXHUKH H
TexHoJoTHi. JlocTiKeHne ITUX 1eliel 00eCTIeunBaeTCsl PEICHUEM CIIeTYIONINX
3a/1a4y B IIPoliecce 3ydeHus Kypca GU3NKH Ha YPOBHE CPETHETO OOIIETO
oOpa3oBaHUs:

® TpUOOpETEHHE CUCTEMBI 3HAHUN 00 O0UTNX (HU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHAX, BKIIIOYAsi MEXaHUKY, MOJIEKYJIPHYIO
($U3UKyY, HIEKTPOJMHAMUKY, KBAHTOBYIO (DU3HKY.



dbopMUpOBaHNE YMEHUI TPUMEHSTh TEOPETUUECKIE 3HAHUS JIJIsI OOBSICHEHUS
buznyecKuX SIBICHUN B IPUPOJIC U TSl IPUHATHUS MPAKTUUECKUX PEIICHUI B
IIOBCEITHEBHOM KU3HH,

® OCBOCHHME CIIOCOO0B PCHICHUA pAa3JIMYHBIX 3a1a4 C ABHO BaﬂaHHOﬁ (1)H3PI"I€CKOI\/JI
MOZACJIbIO, 3a/1a4, IIOAPA3YMCBAIOIINX CAMOCTOATCIIBHOC CO3IaHNC (I)I/IBI/I‘IGCKOI‘/’I
MOACIIN, aﬂeKBaTHOﬁ YCJIOBHAM 3a1a49U

; ® TOHUMaHue (PU3NYECKUX OCHOB U MPHUHIIUIIOB ACUCTBUSA TEXHUUECKUX
YCTPOUCTB U TEXHOJIOTMYECKUX IPOLIECCOB, UX BIMSIHUA HA OKPYKAIOLLYIO CPENY;
® OBJIQICHUE METOJAMU CAMOCTOATEIBHOTO TIIAHUPOBAHUS U IIPOBEICHUS
(U3NYECKUX IKCIEPUMEHTOB, aHAJIN3a U UHTEPHPETaluy HHPOpMauH,
ONPENIEIICHNS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

® CO3/aHME YCIOBHH JIs Pa3BUTH YMECHHH MPOCKTHO-MCCIICIOBATEIHCKOH,
TBOpYECKOM nedarenbHOCTH. Ha nzyuenue gusnku (6a30Bblii ypOBEHb) HA YPOBHE
cpeaHero ooiiero oopasoBanus oTBoauTcs 136 vacos: B 10 knacce — 68 yacos (2
yaca B Hezielno), B 11 kiacce — 68 yacos (2 yaca B Henento). [IpennaraeMelii B
nmporpamme 1o (pu3uke nepeyeHs JTad0PaTOPHBIX U MPAKTUIECKUX paA0OT SIBISETCS
PEKOMEHIOBAaHHBIM, YUUTEIIb JIEIaeT BHIOOP MPOBEEHUS 1a00paTOPHBIX paboT U
OTIBITOB C YYETOM MHIUBHUIYATBHBIX OCOOEHHOCTEH 00yUYarOImmXCs.



COHEPXXAHUME OBYUEHMUS 10 KITACC
Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOI'O MIO3HAHUS

dusnka — HayKka o nmpupoje. Haydnsle MeTOIbI TO3HAHUS OKPY’KAIOLIETO MUPA.
Poub skcrieprMenTa U TEOpHH B MPOLIecce O3HAHUS IPUPOABI. DKCIIEPUMEHT B
¢dusuke.

MonenupoBanue pU3NUIECKUX SBJICHUH U MpoiieccoB. HaydHble rTUMOTE3HI.
duznyeckne 3aKOHbI U TEOpUH. [ paHULIBI IPUMEHUMOCTH (PU3UYECKHUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MmecTo pusuku B pOpMHUPOBAHUU COBPEMEHHOM HAYYHOU KapTHUHBI
MHpA, B IPAKTUYECKOU EATEIBHOCTH JIFOACH.

Jemoncmpayuu
AHaJIOrOBBIE U ITU(POBHIC U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKHU.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe nBrxeHre. OTHOCUTENbHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[Tepemenienue, CKOpOCTh (CpeaHsIst CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U
YCKOpEHHE MaTepUaibHON TOYKH, X MPOEKIIMH Ha OCU CUCTEMbI KOOPAUHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MPSIMOJIMHEITHOE nBIKeHue. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTU U IEPEMEIIICHUS
MAaT€pPUAIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe nagenue. Y ckopeHue cBo0oaHoro manenus. KpuBonuneinoe
JIBUKCHHE.

JIBMKeHNE MaTepuaabHOM TOYKH 110 OKPYKHOCTH C IOCTOSIHHOM IO MOAYJIFO
CKOPOCTBIO. YTIIOBasi CKOPOCTb, JIMHEWHAsA CKOPOCTh. [lepron u yactora
oOpamenus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHUE: CHUIOMETD,
JIBH>)KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE TTEpEavn.



Jlemoncmpayuu

MOI[CJIL CHCTCMBI OTCLIéTa, WITIOCTpalIA KHHCMATHYCCKUX XaPAKTCPUCTHK
JBHKCHUS.

Hp606p8,30BaHI/I€ I[BI/I)KCHI/Iﬁ C UCIIOJIB30BAHUCM IIPOCTBIX MCXAHHU3MOB.
HaI[eHI/Ie TCJI B BO3YXC U B PA3PCIKCHHOM IIPOCTPAHCTBC.

Habmoienne ABMKEHUS Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY U
TOPU30HTAIIBHO.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.
Hamnpagiienne ckopocTu pu ABUKEHUU O OKPYKHOCTH.
Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

W3yuenue HepaBHOMEPHOTO JBMXKCHUS C LENBIO OTPEICTICHUS MTHOBEHHOM
CKOPOCTH.

HccenenoBanne COOTHOIEHUS MEXAY ITyTAMH, IPOMAECHHBIMA TEJIOM 3a
IIOCJIEA0BATENBHBIE PABHBIE IPOMEKYTKH BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBM>KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHUS IIAPHUKA B BI3KOM )KUIKOCTH.
N3ydenue nBuxeHHs Teaa, OPOIIEHHOTO TOPU3OHTAIBHO.
Tema 2. /lunamuxa

[Tpunuun otHOCcUTENnbHOCTH [ anunes. [lepseiit 3akoH HeroToHA.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoi 3akon HeroToHa
JUT MaTEPUAIIBHON TOUKH.

Tpernii 3akoH HeroTOHA 1151 MarepranbHbBIX TOYEK.

3akoH BceMupHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, cKoabxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuila TpeHus nokos. KoaduuueHnt tpenus.
Cuna conpoTHBIIEHUS TP IBUKEHUU TeJla B )KUJKOCTH UJIU rase.



[ToctynaTenbHOE U BpalaTeabHOE ABMKEHHE A0COIIOTHO TBEPIOTO TENA.
MOMEHT CHIIBI OTHOCUTENBHO OCH BpaleHus. [lnedo cumpl. Y ciaoBus paBHOBeCHUs
TBEPAOro Tea. TeXHnYecKre yCTpoUCTBa U MPAKTUYECKOE TPUMEHEHUE:
MOJIIMITHAKY, IBU’)KEHHE NCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu
SBnenne nHepmu. CpaBHEHME MACC B3aUMOACHCTBYIOIINX TEI.
Bropoii 3akoH Hetotona. 3mepenue cuin. CnoxxeHue cui.
3aBUCUMOCTH CUJIBI YIIPYTOCTU OT AeOpMallnH.
HesecomocTs. Bec Tena npu yckOpeHHOM NOABEME U TAJCHUM.
CpaBHEHUE CUII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.
VYcioBus paBHOBeCUs TBEPAOTO Tea. Bubl paBHOBECHS.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl
N3ydenune aBukeHust Opycka 1mo HaKJIOHHOM MIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAOIIHMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIium.

HccnenoBanue yCcioBUNA paBHOBECUS TBEPAOTO TEJIA, UMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akonwvl coOXpaneHus 6 MexaHuxe

NMnynbsc MmaTepralibHOM TOUKH (T€Ja), CHCTEMbl MaTEPUAIIBHBIX TOYEK.
NMmynibe CHITBI M UBMEHEHNE UMITYJIbCA TEIA. 3AKOH COXPAaHEHUSI UMITYJIbCA.
PeaktuBHOE nBHKEHUE.

PaGora cuibl. MOIIHOCTH CHUJIBI.

Kunertnueckas 2Heprusi MaTepraibHON TOUKH. Teopema 00 N3MEHEHHUH
KUHETUYECKOU DHEPTUM.

[TorenunanbHas 3ueprus. [loTreHnumanpsHas SHeprust ynpyro
nedhopmMupoBaHHON TPy )UHKI. [loTeHIIMaTbHAS YHEPTUS Tea BOJIU3U
MMOBEPXHOCTH 3EMIJIH.

HOTGHHI/IaHBHBIe N HCIIOTCHIHWAJIBHBIC CHUJIBL. CBs3p pa6OTI>I
HCTIOTCHIIMAJIBbHBIX CHJI C UBMCHCHHUCM MEXaHHYECKOU OHCPIruu CUCTCMEI TCJI.

3aKOH COXpaHEHUs] MEXaHUYECKOU SHEPIruu. YIIpyrue u Heynpyrue
CTOJIKHOBEHHSI.



TexHuyeckue ycTporucTBa U NPAKTUYECKOE MPUMEHEHNE: BOTOMET, KONIED,
IIPYKUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHUS UMITYJIbCA.

PeakTuBHOE NBMKEHUE.

[lepexon mOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HByLIGHI/Ie a0COJIFOTHO HCYIIPYI'OIro yaapa C IIOMOIIBIO IBYX OAMHAKOBBIX
HUTAHBIX MAasATHHUKOB.

HCCJ’IGI{OB&HI/IG CBA3HU pa6OTI>I CHJIBI C U3MEHECHHUEM MEXaHUYECKOU OHCPIHUH TCJIa
Ha IIpUMCPC PACTAKCHUA PC3MHOBOI'O JKT'yTA.

Paszgea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMHUKA
Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE MOJOKEHUSI MOJIEKYJISIPHO-KMHETHUECKOM TEOPUH U UX OTIBITHOE
obocHoBanue. bpoyHnoBckoe asuxenue. Juddysus. Xapakrep IBUKESHUS U
B3aMMOJIEMCTBHS YaCTHI] BEIIECTBA.

Mopenu cTpoeHHUsI Ta30B, KUIKOCTEN U TBEPIBIX T€T U O0BSICHEHNE CBONCTB
BENIECTBA HA OCHOBE 3TUX Mojesen. Macca u pazMmepsl MoJiekyil. KonnuecTBo
BemiecTBa. [locrosHnas ABoraspo.

TermnoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remmneparyp
Llenabcus. Mopaens uaeaabHOIro rasa.

OCHOBHOE ypaBHEHUE MOJIEKYJISIPHOKUHETUYECKON TEOPUH UACATbHOTO ra3a.

AOcoutoTHas TeMIneparypa Kak Mepa CpeiHel KHHETUYECKON SHepruu
TEIUIOBOIO JIBM>KeHUs yacTul rasa. [llkama remneparyp KensBuna.

["a30BbIEC 3aKOHBI.
Ypasuenue Menaeneesa—Kianenpona.
3akoH JlanbTOHA.

N3omporieccrl B U1€adIbHOM I'a3e C MOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA.
['paduueckoe nmpeacTaBieHre U3OMPOLIECCOB: U30TEPMA, U30XO0pa, U300apa.



Texaudeckue ycTpoicTBa M MPAKTHIECKOE MPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OHI)ITI)I, AO0Ka3bIBaArOIEC TUCKPCTHOC CTPOCHUC BCIICCTBA, Q)OTOFpa(bI/II/I
MOJICKYJI OPraHUYICCKUX COGI[HHGHPIﬁ.

OmnpITel 10 U Py3UH KUAKOCTEH U Ta30B.
Mopenb 6pOyHOBCKOTO JBUKECHUSI.

Mopens onbita [lITepHa. OnbITHL, TOKAa3bIBAIOIIUE CYIIECTBOBAHUE
MEKMOJIEKYJIIPHOTO B3aUMOICUCTBUA.

Mopaenb, WUTIOCTpUpYIOIIas IPUPOAY AABICHHUS T'a3a HA CTEHKU COCY/a.
OnpITHI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSHUS HJI€aJIbHOTO Iasa,
U30IPOLECCHI.

Vyenuueckuii sxcnepumenm, nabopamopsie pabomol

Ornpenenenre Macchl BO3yXa B KJIJACCHOM KOMHATE HA OCHOBE U3MEPEHUN
00BEMa KOMHATHI, IaBIICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX/y TApaMETPAaMU COCTOSTHUS pa3peKEHHOIO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepMmonnHamuueckas cucreMa. BHyTpeHHSs1 SJHEPTHS TEPMOJAUHAMUAYECKOU
CUCTEMBI U CIIOcoObI €€ n3MeHeHus1. KoaudecTBo TermoThl U padoTa.

BHyTpeHHsIs1 3HEPTUA OTHOATOMHOIO UICATBHOIO Ta3a. Bubl
TEIUIONEPEAAYH: TEIUIONPOBOIHOCTD, KOHBEKIHUS, U3JIyYEHHE.

VY aenbHas TEIUIOEMKOCTH BelecTBa. KoJIM4ecTBO TEIUIOTHI IPH
teronepenaye. [loustue 06 aqnabaTHOM mpoIiecce.

ITepBb1ii 3ak0H TEpMOAMHAMUKU. [IprMEHEeHne ITepBOro 3aKOHa
TEPMOJMHAMUKH K n3omporieccaM. ['padudeckas uHTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh IPOLIECCOB B IIPUPOIE.
TennoBble MamHbL. [IpuHIUIIBL 1elcTBUS TEIUIOBLIX MamuH. [IpeoOpazoBanus
HHEPrUu B TEIJIOBBIX MamnHax. Koadduiment none3noro qeicTBrs TEmaoBoM
mamuHbl. [{uki KapHo 1 ero ko3 QuimenT noyie3Horo AeNcTeus. IKOJIOTHYECKUE
po0JIEMBI TETIJIOIHEPTETHKU.



TexHuyeckue ycTporucTBa U NPAKTUYECKOE IPUMEHEHNE: IBUTATEIb
BHYTPEHHETO CrOpaHus, ObITOBOW XOJOIUIbHUK, KOHTUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEHW SHEPIUM Tella IPU COBEPUICHUU paOOThI: BBIJIET
poOKK U3 OYTHUIKH MMOJ] ACHCTBUEM CKATOrO BO3AyXa, HarpeBaHue rgupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3menenune BHyTpEeHHEHN SHEpruM (TeMIepaTyphl) Tella Py TeIuionepeiaye.
OneIT 10 a1abaTHOMY PACHIUPEHHIO BO3TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

MOIIGJII/I HapOBOﬁ Typ6I/IHBI, ABUI'aTCJIA BHYTPCHHCTO CIrOpaHusid, pCaKTUBHOI'O
JABHUI'aTCIIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepeHne yaenbHON TEMIIOEMKOCTH.
Tema 3. Azpecammnvie cocmosanuna 6eujecmaea.

®da3oBbIc IICPCXOAbI Hapoo6pa3OBaHHe N KOHACHCAL Y. I/ICHapeHI/IC )51
KuIenne. AOCOJIFOTHAs M OTHOCHUTEIIbHAS BIAXKHOCTh BO3yXa. HaCBIHIeHHBIﬁ map.

VY nenbHas TemoTa napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHHS
OT JJaBJICHUS.

TBépnoe teno. Kpucramnmnueckue u aMmopgHbIe Tesia. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKunkue kpucraisl. CoBpeMeHHbIe MaTepuaisl. [1naBnenne u
KpUCTaJIM3anus. Y IenbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHUe TEII0BOro 0ajaHca.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJJOPUMETP, TEXHOJIOTHHU MOTYyUYECHHUS] COBPEMEHHBIX MAaT€pUaJIOB, B
TOM YHUCJIE HAHOMATEepPHaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu
CBolicTBa HACBIIICHHBIX MTAPOB.
Kunenue npu nNoHW>KEHHOM J1aBJICHUHU.

Cnoco0bl u3Mepenus BiaxkHocTH. HabmoieHne HarpeBaHus U TUIaBJICHUS
KPUCTAJIJIMYECKOIO BELIECTBA.

JleMOHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



H3mepenne OTHOCUTENIbHON BIQKHOCTH BO3/IyXa.
Paznen 4. JjaeKTpoAMHAMMKA
Tema 1. Inekmpocmamuxa

DJneKkTpu3anus Tei. INeKTpuueckui 3apsia. [[Ba Buga 3MeKTpuIecKux
3apsIoB.

[IpoBOAHUKY, TUAIICKTPUKH U MOTYIPOBOIHUKU. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsaa. Bzaumopaerncreue 3apsioB.

3akoH KymoHa.

ToueuHslil NEKTPUUECKUI 3apal. DaeKTpudeckoe noje. Hanpspk€HHOCTD
ANeKTpruyYecKoro noiid. [[puHImMncynepno3uiny 3JIeKTPUIECKUX oiei. JInaum
HaIpPsHKEHHOCTH JIEKTPUYECKOTO TOJIS.

PaGota cun QICKTPOCTATHYCCKOI'O ITOJIA. HOTGHHI/IaH. Paznocth IIOTCHOHUAJIOB.

HpOBOI[HHKI/I U JUSJICKTPUKH B 3JICKTPOCTATHYCCKOM IIO0JIC. HHBHGKTPH‘IGCKEI}I
IMPOHNIACMOCTbD.

DnexkTpo€MKocTh. KoHeHcaTOp. DIEKTPOEMKOCTD MIIOCKOI0 KOHIEHCATOPAa.
DHeprus 3apsKEHHOT0 KOHAEHcaTopa.

TexHuueckue ycTporucTBa U NPaKTHUYECKOE IPUMEHEHHE: IIEKTPOCKOII,
IIEKTPOMETP, DIEKTPOCTATHUECKAS 3aILUTA, 3a3EMIICHHE MIEKTPOIPHUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu
Y CTpOUCTBO U MPUHLHUII IEUCTBUS SJIEKTPOMETPA.

B3auMoeiicTBrE HA3JIEKTPU30BAHHBIX TeJl. DJIEKTPUUECKOE MOJIE
3apsHKEHHBIX TEJ.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. DIEKTPOCTATUUECKAs 3AILUTA.

JIA3JIEKTPUKH B BJIEKTPOCTATUYECKOM TOJI€. 3aBUCUMOCTD JJIEKTPOEMKOCTH
TUIOCKOTO KOHAEHCATOpa OT IUIOIIAAX MIACTUH, PACCTOSHUSA MEX1Y HUMH U
JTUBJIEKTPUYECKOU TPOHULIAEMOCTH.

DHeprus 3aps>KEHHOTO0 KOHAEeHcaTopa.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenune 31eKTpOEMKOCTH KOHAEH caTOpa.



Tema 2. Ilocmoannwtil 31eKmMpudecKuil mok.

Toxku B Pa3JINYHBIX CpCaax 9JI€KTpI/I‘-ICCKI/Iﬁ TOK. Y CJIOBUS CyICCTBOBAHU A
QJICKTPHUYICCKOI'O TOKaA. HMcTouHuKH TOKA.

Cwuita toka. [TocTostaublil Tok. Hanpsbkenue. 3akod OMa s yyacTKa IeTd.
DIIeKTPUYECKOE COPOTUBIICHUE. Y JIeIbHOE CONPOTHUBIICHUE BEIECTBA.

HOCJ’IGI[OB&TCJ]LHOC, mapaJuiCJIibHOC, CMCIIIAHHOC COCAMHCHNC IIPOBOIHUKOB.

Pabota snekrpruyeckoro Toka. 3akoH Jxoyns—Jlenna. MoniHocTs
3IIEKTPUUYECKOTO TOKA.

DNEeKTPOABUKYILAS CUJIa U BHYTPEHHEE COMPOTUBIEHUE UCTOYHUKA TOKA.
3akoH Oma 171 OHOM (3aMKHYTOM) 3JIEKTPUYECKON LIETIH.

KopoTkoe 3aMbIkaHueE.

DIEeKTpOHHAs! TPOBOJAUMOCTh TBEPABIX METAILIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS
METAJJIOB OT TemIepaTypbl. CBEpXIpOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs! M MPUMECHASI MPOBOAUMOCTD
NoJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUI TOK B PaCTBOPAX U PaCIIaBaX 3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALIUS. DICKTPOJIU3

DneKTpU4ecKuil TOK B razax. CaMoCTOATENbHBIM U HECAMOCTOSITEbHBIN pa3ps/l.
Momnnus. [1na3zma.

TexHuuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOIBTMETP,
peocTar, MICTOYHUKH TOKa, dJIEKTpOHATrpeBaTeIbHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIHLHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN IO/,
TEPMUCTOPBI U (OTOPE3UCTOPHI, TTOTYIPOBOTHUKOBBIN AUO/I, TAIbBAHUKA.

Jlemoncmpayuu
N3mepenure cuiibl TOKa ¥ HAPSIKCHUS.

3aBHUCHUMOCTbD COIIPOTUBJICHUSA HUITUHAPHUYCCKHUX ITPOBOJHUKOB OT JJIMHEI,
mIomaay rmonepeyHoro CCUCHUA U MaTcpurala.

CMmemaHHoOe COCAMHCHUC ITPOBOIHHUKOB.

[Ipsimoe n3Mepenue 3neKTpoaBrKyen cuibl. KopoTkoe 3aMbIKkaHue
raJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIIEHUS.



3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.
[IpoBOIMMOCTH AJIEKTPOITUTOB.
HckpoBoit pa3psii ¥ MPOBOJIMMOCTh BO3yXa.
OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Vuenuueckuii skcnepumenm, nabopamopusie pabomol
N3yuyenune cMenaHHOTO COETMHEHUS PE3UCTOPOB.

I/IBMepeHI/IC BJIGKTpOIIBI/I)I(YHlefI CHUJIbBI UICTOYHHKA TOKAa U €TI0 BHYTPCHHCT'O
COIIPOTHUBJICHUA.

Ha6HIOII€HHG QJICKTPOJIN3a.
Me)Kl'lpeIlMeTHbIe CBA3HU

N3yuenue kypca ¢pusnku 0a3oBoro ypoBHs B 10 kiiacce oCylmIeCTBISETCS C y4ETOM
COJIEpP>KATENIbHBIX MEKIIPEMETHBIX CBA3EH C KypcaMH MaTeMaTHKU, OMOJIOTUH,
XUMUH, Teorpaduu U TEXHOJIOTHH. MeXIpeAMETHbIEC TOHATHUS, CBI3aHHBIE C
U3YYEeHUEM METOJIOB HAYYHOIO MMO3HAHMS: SIBJIEHUE, HAYYHbIN (haKT, TUIIOTE3a,
bu3nueckas BETUUYMHA, 3aKOH, TEOPUs, HAOMI0/IEHNE, YIKCIIEPUMEHT,
MOJIEJIMPOBAHHUE, MOJIEIb, U3MEPEHUE.

MareMatuka: peieHue CUCTEMbl YpaBHEHUM, TMHEHas QyHKIMsA, napadoa,
runepOoa, ux rpaduku U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKLIMU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonorus: Mmexannueckoe ABMKEHUE B )KUBOU npupoae, nuddysus, ocmoc,
TEIMJI000MEH >KUBBIX OPTaHU3MOB (BH]IbI TEIJIONEPEIayu, TEMIOBOE PABHOBECHUE),
AIEKTPUYECKUE SIBJIICHUS B dKUBOU IPUPOJIE.

XUMHSA: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB Y MOJIEKYJI, MOJIb
BEUIECTBA, MOJISIPHAs Macca, TEIVIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN UTA30B,
AJIEKTPUYECKUE CBOKWCTBA METAJIJIOB, SJIEKTPOJIMTUUECKAS TUCCOLMALIUSA,
rajJibBaHHKa.

['eorpadusi: BIaxHOCTh BO3AyXa, BETPbI, 0ApOMETP, TEPMOMETP.

TexHomnorus: nmpeodpa3oBaHue NBIKEHUN C UCTIOIH30BAHUEM MEXAaHU3MOB, YUET
TPEHUS B TEXHUKE, NOAIIUITHUKH, NCIIOJIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B
TEeXHUKE (pakeTra, BOJOMET U APYrue), ABUraTeIb BHYTPEHHETO CTOpPaHUsl, MapoBast
TypOrHa, OBITOBOM XOJIOAMIHHUK, KOHAUITMNOHED, TEXHOJIOTHH TIOTyUCHUS



COBPEMEHHBIX MAaTE€PUAJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH,
IIEKTPOCTATUYECKAs 3AIINTA, 3236 MJICHUE IIEKTPOIPHUOOPOB, KCEPOKC, CTPYHHBIN
IPUHTEP, AIEKTPOHArpPEeBATENbHBIE TPUOOPHI, AIEKTPOOCBETUTEIbHBIE IPUOOPHI,
raJIbBaHUKAra3oB, dJICKTPUYECKUE CBOMCTBA METAJLIOB, MIEKTPOIUTUYECKAs
JUCCOLMAIMS, TAJIbBAHNKA.

['eorpadusi: BIaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonorus: mpeoOpa3zoBaHUe JBUKECHHUM C UCTIOTB30BAaHUEM MEXAHU3MOB,
Y4€T TPEHUS B TEXHUKE, NOAIIMUITHUKH, UCIIOJIb30BAHNUE 3aKOHA COXPaHEHUS
UMITYJIbCAa B TEXHUKE (paKkeTa, BOJOMET U JPYTHUE), IBUTaTENb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, OBITOBON XOJOJUIbHUK, KOHIUIUOHED, TEXHOJIOTHH
MOJIYYEHHS] COBPEMEHHBIX MAaTEPHUAJIOB, B TOM UMCJIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, JIEKTPOCTATUUECKAs 3aIUTA, 3a3EMJICHUE 3JIEKTPOIPUOOPOB,
KCEpPOKC, CTPYHHBIN MPUHTEP, DJIEKTPOHATPEeBATENIbHbIE TPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, FaTbBaHUKA.

11 KJIACC
Paszpneu 4. DiekTpoaMHaMHKa
Tema 3. Maznummnoe noane.

OnektpomarauTHas nHAyKus [loctosiHHble MarHuThl. B3anmoeiictBue
ITOCTOSIHHBIX MarHuTOB. MaruutHoe nosie. BEKTop MarHuTHOM MHAYKIHH.
[IpuHIMIT CYyNIEPHIO3UIIMM MAaTrHUTHBIX ITOJICH. JINHUM MarHUTHOM UHAYKLIWH.
KapTrHa muHU MarHUTHOW MHIYKIIMH TI0JI1 TOCTOSIHHBIX MAarHUTOB.

MarauTHoe 1oJjie NpoBOJIHUKA C TOKOM. KapThHa TMHUN UHAYKIUU
MAarHUTHOIO MOJISI JUIMHHOTO NPsIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO
MIPOBOJHUKA, KATYIIKU ¢ TOKOM. OmbIT Dpcrena.

B3aumopeiicTBue npoBOAHUKOB ¢ TOKOM. Cuiia Ammepa, €€ MOyib 1
HarnpaBJICHHE.

Cuna Jlopenua, €€ MoayJb U HanpaByieHUe. [[BrKeHNne 3apssKeHHOW YaCTUIIHI B
OJIHOPOJHOM MarHuTHoM Tosie. Paborta cuibl JlopeHia.

SIBiieHME 2IIEKTPOMAarHUTHOM MHAYKIMU. [IOTOK BEKTOpa MarHUTHOU
MHIYKIWHU. DJIEKTPOABUKYIAsl CHJIa NHIYKIIUU.

3aKoH 3NeKTpOMarHuTHOW UHAYyKIuu Papajes. BuxpeBoe anekTpuueckoe
nosie. DJIEKTPOABUKYIIAs CUJIa UHIYKIMH B TPOBOJIHUKE, IBHKYIIEMCS
MOCTYNAaTEIbHO B OJHOPOAHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna. UHRyKTMBHOCTG. fIBIEHNE CAMOMHAYKLMH.



BHGKTPOI[BI/DKYIHEIH cujia CaMOMHYKIINH. 3HCpFI/I}I MAarovuTHOI'O IIOJIA KaTYIIKH
C TOKOM.

DIEeKTPOMarHuTHOE MoJIe.

TexHuueckue YCTpOﬁCTBa N IIPAKTHYICCKOC IIPUMCHCHHUC: IIOCTOAHHBIC MAIHUTHEI,
QJICKTPOMATI'HUTEI, SJICKTPOABUIATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HHAYKOUOHHAS I1CYb.

Jlemoncmpayuu
OnsIT Opcrena.

OTk10HEHUE QJICKTPOHHOTI'O ITy4YKa MarHUTHBIM ITOJICM. JInaumn HHAYKIINU
MAaramMTHOTI'O ITOJIA.

B3anmoneiicTBre 1ByX IPOBOJHHUKOB ¢ TOKOM. Cuna Amrepa.

JenctBue cuibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA. SBIICHHE
AJIEKTPOMArHUTHON UHIYKIIWH.

[IpaBuno Jlenua.

3aBUCHUMOCTD BHGKTpOI[BH)ICYH_[Gﬁ CHUJIbI MHAYKIIMHU OT CKOPOCTHU U3MCHCHUA
MAardmMTHOI'O IIOTOKaA.

SBneHne caMOMHIYKIIUH.
Yuenuuecxuii sxcnepumenm, rabopamopvle pabomol
MN3ydyeHne MarHuTHOTO MOJI KaTYIIKH C TOKOM.
HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.
UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH .
Paznea 5. Ko1e6anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBLE KOJIeOAHUSA

KonebarensHas cucrema. CBOOOIHBIE MEXaHUYECKHUE KOJIEOaHU.
["apmonnyeckue koyieOaHus.

ITepuon, yactora, amruinTya u (paza koseOaHUi.

[Ipy»xuHHBIM MasTHUK. MaTeMaTUYECKUN MasiTHUK. Y PABHEHUE
rapMOHUYECKUX KOJIEOAHUM.

[IpeBparienre 3HEPTUM MPY TAPMOHUIECKUX KOICOAHUSIX.



KonebarenbHblil KOHTYD.

CB0OOHBIC AIEKTPOMArHUTHBIC KOJIeOaHUs B UI€aTbHOM KoJieOaTeIbHOM
KOHTYpE. AHAJIOTHS MEXKTy MEXaHUYICCKHUMH U JICKTPOMAarHATHBIMH
kosnebanusmu. ®opmyna Tomcona.

3aKOH COXpaHEHUs SHEPTUH B UJI€aTTbHOM KOJIE0aTEIIbHOM KOHTYPE.
[TpencraBienue o 3aTyxaromMX KosieOaHUSIX. BbIHY X 1€HHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHHUS.

[Tepemennslil Tok. CHHYCOUIANIbHBIN MTEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJHOE U AEHCTBYIOIIEE 3HAYCHHUE CUIIbI TOKA U
HanpsbkeHus. Tpancdopmarop.

HpOHSBOI[CTBO, nepcaada u HOTpC6H€HI/I€ BHGKTpH‘{GCKOﬁ OHCPIHHU.
DKOJIOTHYeCKUe PUCKHU IIPpHU IIPOU3BOACTBC SJICKTPOIHCPIUH. KYJII)Typa
HCIIOJIB30BAHUA 3JICKTPOSHCPI'NH B HOBCCIIHGBHOﬁ KHN3HH.

TexHuueckue YCTPOI\;ICTBa H ITIPAKTUYICCKOC IIPUMCHCHHC! BJIGKTpH‘IGCKI/Iﬁ
3BOHOK, I'CHCPATOP IICPCMCHHOI'O TOKA, JIMHHUU 3JICKTPOIICpCaa.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHON CUCTEMBI (IPY>KUHHBIN WU
MaTeMaTUYECKUIN MasSTHUK).

HaGnronenue 3atyxaronmx KojiebaHui.
HccnenoBaHune CBOMCTB BBIHYKICHHBIX KOJICOAHMI.
HaOmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KoJieOanus. OCIuuIorpaMMbl (3aBUCUMOCTH
CHUJIbI TOKA M HAIIPSIKEHUS OT BPEMEHH) IS DJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHc nipy nocneaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPONEpPeaauH.
Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

UccnenoBanue 3aBUCKMOCTH MEPUOJIAa MAJIBIX KOJICOAHUH Tpy3a HA HUTH OT
JUTUHBI HUTH U MacChl Ipy3a.

HCCJ’ICI{OB&HI/IG IMEPEMCHHOI'0 TOKa B LCTIN U3 IMOCICAOBATCIIBHO COGIII/IHéHHBIX
KOHACHCATOPA, KaTYIIKH U pE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmHble 60JIHb



MexaHnuecKkue BOJIHBI, YCIOBUS pacpOCTPAHEHUS.

[lepuon. CkopocTh pacipocTpaHeHusl U JIJIMHA BOJIHBL. [lonepeunsie u
MPOIOJILHBIC BOJHBI.

HUuTtepdepenius u Audppakiys MEXaHUYeCKUX BOJIH.
3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJHBL. Y CIIOBHS U3TyYEHUS 3JI€KTPOMATHUTHBIX BOJIH.
B3anmnas opuenTanusa Bektopos E, B, V B a5eKTpoMarHuTHON BOJIHE.

CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, IPEIIOMIICHHE,
noJsisipu3anus, tugpakuus, uaTepPeperuns. CKopocTb 31€KTPOMATHUTHBIX BOJIH.
[[Ixana aneKTpOMarHuTHBIX BOJIH. [[puMEHEHNE 2TIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMNBI paIUOCBA3U U TENEBUICHUA. Pagunonokanusi.
DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHnueckne yCTpouCTBa U MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbBIC
VHCTPYMEHTHI, YJIBTPAa3BYKOBasl IMAarHOCTUKA B TEXHUKE U MEIMIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-nieys.

Jlemoncmpayuu
O6pa3oBaHue U PacCIPOCTPAHCHUE TTOTIEPEYHBIX U MPOJAOIBHBIX BOJIH.
Kone6mromieecs Teno Kkak MICTOYHUK 3BYyKa.
HaGnronenue orpaxeHus: U IpeIoMIICHUS MEXaHMYECKUX BOJIH.
Habmtonenue nunrepdepeHnu u Audpakiiuu MeXaHUueCKUX BOJIH.

3ByKOBOI1 pe3oHaHc. HabnroeHue cBsi3u rpOMKOCTH 3ByKa M BBICOTBI TOHA C
aMIUTUTYJIOM M YaCTOTOW KOJICOaHMIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Tema 3. Onmuxa I'eomempuueckas onmuka.

[IpssMonuHEHOE pacpOCTpaHEHUE CBETA B OMHOPOIHOM cpene. JIyu cBera.
TouyeuyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue nzoOpaxeHuit B
MJIOCKOM 3€pKaje.



[Ipenomnenue cBeTa. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakenue. [IpenenbHbiii yroi moiaHoro
BHYTPEHHETO OTPAKEHUS.

Jucnepcus cBera. CiaoxHbIi coctaB Oenoro cseta. LBer.

Cobuparoniue 1 paccenBaroniye JuH3bl. ToHkas arH3a. DOKYCHOE pacCTOSHUE
U ONTHYECKas Cuiia TOHKOM JnH3bI. [locTpoeHue n3o0paxkeHuit B coOuparonmx u
pacceuBaromux JMH3ax. PopMyra TOHKOM JIMH3BI. Y BEJIMUCHUE, JaBAEMOE
nuH30M. [Ipenenbl NpUMEHUMOCTH TEOMETPUYECKOU ONITUKH.

Bonnosas ontuka. UnTepdepennus ceera. KorepeHTHbIE HCTOUHUKH.
VYcnoBus HabIOIEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP()EPEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB. /[ndpakums csera.
JudpakunonHas pemerka.

YcnoBue HaOIIOICHUS TIIAaBHBIX MAKCUMYMOB TIPY TAJICHUU
MOHOXPOMAaTHYECKOTO CBETa Ha TU(PPAKITMOHHYIO PEHIETKY.

HOJIHpI/ISaHI/IH CBCTa.

TexHnyeckue ycTporucTBa U NPaKTHYECKOE IPUMEHEHHE: OUKH, JIYIIa,
¢doToanmapat, NpOEKIMOHHBIN annapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITUKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHEHOE pacIPOCTPaHEHUE, OTPAKEHHUE U ITPETIOMIICHUE CBETA.
OnTuyeckue mpuodopsl. [lonHOE BHyTpeHHEE OTpaKEHHE.

Mopens cBeToBOAA.
HccnenoBanue CBOMCTB N300paXKeHUH B JTMH3AX.
Monenyu MUKPOCKOTIA, TEJIECKOTIA.
HaOmronenue unrepdepeHinm ceera
Ha6nronenue nudpaximu cBera.
HabGmronenune nucnepcuu cBera.
[TonyueHue cekTpa ¢ MOMOIIBIO IPU3MBL.
[Tonyyenue cnexkTpa ¢ HOMOUIBIO TU(PAKIIMOHHON PEIIETKH.

HaOnronenue nonsipuzaiuu CBETA.



Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul
N3MmepeHune nokazareiis NpeIoMJICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paKeHUH B JIMH3aX.
HaGmronenue aucnepcuu cBera.
Pasnes 6. OcHOBBI celMAJIBbHON TEOPUU OTHOCUTEIbHOCTH

['paHuIbl NPUMEHUMOCTH KJIACCUYECKOW MeXaHUKHU. [TocTynaTsl
CIIEIMAJIbHOW TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH
CBETa B BAKYyM€, IPUHLIMI OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCUTENTBHOCTh OJHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHU 1 COKpAIlCHUE
JUIMHBL.

3HCpI‘I/I}I U UMITYJIbC peJIHTI/IBHCTCKOﬁ HJaCTHUIIbI.

CBs13b MacChl C SHEPTUEN U UMITYJIbCOM PEJSITUBUCTCKON YaCTHULIBI.
DHeprus moKos.

Pasznes 7. KanToBasi pusuka
Tema 1. dnemenmuvt K6AHMOBOI ONMUKU
®otonsl. ®opmyna [Tnanka cBsi3u sHEprun (HOTOHA C €0 YACTOTOM.

OHeprus 1 umMnyisc potoHa. OTKpbITHE U UccienoBanue porodPpdexra. OnbIThI
A.T. Cronerosa.

3akonbl hoTorddexra. YpaBHeHue DitHmTeitHa 11 hoTodddexTa.
«KpacHas rpanuna» porosddekra. J[aBneHue ceera.

Omwite! [1. H. JleGenena.
XUMHUYECKOE NEHCTBUE CBETA.

TexHudecKkue yCTpocTBa M MPAKTHYECKOE MPUMEHEHUE: (POTOITIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu ®otodrpdekT Ha YCTaHOBKE ¢ IIMHKOBOM TIJIACTUHOM.
HccnenoBanue 3akoHOB BHeLIHETo (poToaddekTa.
Ceetoauon. Comneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pe3epdopaa mo paccessHuio o -4acTHil.



[Imanerapuas moaens aroma. [loctynarer bopa.

N3nyuenue u nornouieHue GOTOHOB MPH MEPEXOAE aTOMa C OJTHOTO YPOBHSI
DHEPI'UM Ha APYroiu.

Bunbl ciektpoB. CrieKTp ypoBHEW SHEPrUy aTromMa BOJI0PO/Ia.

BosnnoBbIe cBoiicTBa yacTuil. Boiubl ae bpoisis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. CHIOHTaHHOE U BBIHYKIAEHHOE U3ITyUCHUE.

TexHn4eckne yCTpoMCTBa U MPAKTUYECKOE MTPUMEHEHHE: CIIEKTPAJIbHbBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Jlemoncmpayuu
Mogaens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI Ja3epa.
HaOnronenue nuHeRyaThIX CIIEKTPOB U3ITYUEHUS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
Hab6nronenue nmuHeiyaToro cnekrpa.

Tema 3. Amomnoe a0po

3KCH€pI/IMCHTBI, J0Ka3bIBAOMIUC CJIOKHOCTb CTPOCHUS SAapa. OTKpBITI/Ie
pPaaArOaAKTUBHOCTH.

OmnsiTel Pe3epdopaa mo onpeneneHno coctaBa paaloakTUBHOIO U3TyUYEHUSI.
CaoiicTBa anb(da-, 6eTa-, raMmMa-u3ay4eHUs.

Bnusinue pagnoakTUBHOCTH HA KUBbIE OpPTaHU3MBI.
OTKpbITHE POTOHA U HEUTPOHA.
Hyxnonnas monens siapa ['eitzen6epra— lMBaneHko.

3apsn sapa. MaccoBoe uuciio siapa. M3zoronsl. Anbda-pacnaj. IaeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ['amMmma uziydeHue

. 3aKoH PaaIuOaKTHUBHOIO paciiaaa.

DHeprus CBA3M HYKJIOHOB B sifpe. AnepHblie cuibl. JlepekT macchl siapa.
Snepnsele peakunu. [lenenue u cuHTe3 saep.

Anepnsiii peaktop. TepMosiepHblii cunaTe3. [Ipo0aeMbl U epcreKTUBbI



AJIEPHON DHEPTETUKH.

DKOJIOTHYECKUE ACTIEKTHI SIIEPHOU SJHEPTETUKU. DJIEMEHTAPHBIC YACTHILIBI.
OTKpBITHE TO3UTPOHA.

MeToabl HAOJIIOACHUS ¥ PETUCTPALIMH 3JIEMEHTAPHBIX YACTHIL.
dyHaMeHTalbHbIe B3auMOJeHCTBUA. EAMHCTBO Pu3nueckoi KapTUHBI MUPA.

Texnuueckue ycTpoicTBa U MpakTUUECKOE MPUMEHEHHE: IO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YaCTHII.

Vuenuuecxuii sxcnepumenm, 1abopamopuvle pabomol
HccnenoBanue TpekoB yacTull (110 TOTOBBIM (poTorpadusm).

O6o6matomee nopropenue Poib pu3nku u acTpOHOMUU B SKOHOMHYECKOH,
TEXHOJIOTUYECKOM, COIIMAIbHON U ATHUECKOU cepax JAesTeIbHOCTH YeJIOBEKa,
pOJIb U MeCTO (PU3HUKHU U aCTPOHOMUU B COBPEMEHHOM HayYHOU KapTUHE MUPA,
poJib husuvecKoil Teopuu B HOPMHUPOBAHUU MIPEACTABICHHUMN O (PU3NIECKOM
KapTUHE MUpPa, MECTO (PU3UYECKOM KapTUHBI MUPa B 00IIEM PSTy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX MPEACTABICHHUIN O IPUPOJIE.

MeknpeaMeTHbIE CBS3H

N3yuenue kypca ¢puznuku 6a3oBoro ypoBHs B 11 kiacce ocyecTBisieTcs ¢
Y4ETOM COZIEPKATEIBHBIX MEKIPEIMETHBIX CBS3EH C KypcaMu MaTEMaTUKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUU. MeXnpeaMeTHbIE MOHTHS,
CBSI3aHHBIE C U3YYEHHEM METOJI0OB HAYYHOI'O MTO3HAHUS: SIBJICHUE, HAYUHBIN (aKT,
rUNoTe3a, Gpu3ndeckas BeIMYMHA, 3aKOH, TEOpusl, HAOII0ACHHUE, IKCIIEPUMEHT,
MOJEJINPOBAHUE, MOJEb, U3MEPEHUE.

MareMaTtyrka: penieHne CUCTEMbl YPaBHEHUH, TPUTOHOMETPUYECKHE
GYHKIUN: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIE€CTBO, BEKTOPBI U UX MPOCKIIMHA Ha OCH KOOPJMHAT, CII0)KEHHE BEKTOPOB,
MIPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITUH, MPU3HAKY TTO00US TPEYTOJILHUKOB,
OTIpeJIeIICHHE TUTOMIAIN TFIOCKUX PUTYpP B 00BhEMa Tell.

buosnorus: snekTpuueckue SBICHUS B )KUBOUM MpUPOJIE, KojeOaTeIbHbIe
JIBUKECHUSI B )KMBOW MTPUPO/IC, ONITUUECKUE SIBJICHUS B KUBOW MPUPOJE, NEUCTBUE
paanaly Ha )KUBbIE OPraHU3Mbl. XHUMUA: CTPOCHUE ATOMOB U MOJIEKYJI,
KPUCTAJUTMUECKasi CTPYKTYpa TBEP/IBIX TN, MEXaHU3MbI 00pa30BaHUS
KPUCTAUINYECKOU PEIIETKH, CHEKTPAJIbHBINA aHAJIN3



["eorpadusi: MarHUTHBIE MTOTIOCA 3€MIIH, 3aJIEKU MArHUTHBIX Py, (poTochEMKa
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3€MIIETPSACCHUN. TEeXHOIOTUS: JINHUU
ANEKTpONEpeaad, FTeHEPaToOp NEPEMEHHOTO TOKA, JJIEKTPOABUIATENb,
WHIYKITMOHHAS TI€Yb, pagap, PaIuONpUEMHUK, TEJIEBU30D, AHTCHHA, TeIe(OH,
CBY-nieus, MpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEUHAas OaTapest

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA3OBAHUA

OcBoenue yue6HOTO TIpenMeTa «Du3nKay Ha ypOBHE CPETHETO OOIIETO
oOpazoBaHus (0a30BbI YPOBEHB) TOJKHO 00ECIIEUUTD IOCTUKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTCIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yNIbTaThl OCBOCHUS yueOHOTro npeameTa «Du3nka T0IKHBI
OTpa)kaTh TOTOBHOCTB M CIIOCOOHOCTH 00YYaIOIIMXCSI PYKOBOJICTBOBATHCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3UIIUEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, TO3UTUBHBIX BHYTPEHHUX YOCKIEHUM, COOTBETCTBYIOIITUX
TPAAUIIMOHHBIM [IEHHOCTSIM POCCUIICKOTO OOIIECTBA, PACHIUPEHUE KU3HEHHOTO
OTIBITA U OIbITA ACATEILHOCTH B MPOIECCE peann3allii OCHOBHBIX HalpaBICHUN
BOCIIUTATEIHLHOMN JEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpa’kIaHCKOTO BOCIIUTAHUSA: CPOPMUPOBAHHOCTH IPAXKIAHCKOM MTO3UIINH
0Oy4aronierocsi Kak akTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOLIECTBA;
MPUHATHE TPATUIIMOHHBIX 00IIEUETOBEYECKUX TYMAHUCTUYECKUX U
JIEMOKPATHYECKHUX [IEHHOCTEM; TOTOBHOCTh BECTH COBMECTHYIO JI€SITEIBHOCTD B
MHTEpecax rpakJaHCKOro 00IeCTBa, y4acTBOBaTh B CAMOYIIPABJICHUU B
oOpaszoBaTeILHON OpraHu3ali; YMEHUE B3aUMOACHCTBOBATh C COLIMATILHBIMU
WHCTUTYTaMH B COOTBETCTBHUM C UX (PYHKIIUSIMU U HAa3HAYEHUEM; TOTOBHOCTb K
T'YMaHUTApPHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTpuOTHUYECKOr0 BOCIIUTAHUS: CPOPMUPOBAHHOCTH POCCUICKOM TpaaaHCKON
MJEHTUYHOCTH, TaTPUOTU3MA; HEHHOCTHOE OTHOLIEHHUE K TOCY1apCTBEHHBIM
CUMBOJIaM, IOCTHXKEHHSIM POCCUMUCKHUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMS: CPOPMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ’TUYECKOT0 TIOBEACHHUS; CHIOCOOHOCTh OLIEHUBATh CUTYAIUIO U
MIPUHAMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YYEHOT0; OCO3HAHUE JINYHOTO
BKJIJla B MIOCTPOEHUE YCTOMYUBOTO OYIYyIIETO;

4) 5CTETUYECKOT0 BOCIIUTAHUS: SCTETUYECKOE OTHOUIEHUE K MUPY, BKIIOYas
ACTETUKY HAYYHOTO TBOPUYECTBA, MPUCYILIEro (PU3NYECKON HAYKE;



5) TpyIOBOTO BOCIIUTAHUS: HHTEPEC K PA3IUYHBIM chepam nMpodeccuoHaTbHON
JIESITEIbHOCTH, B TOM YHCJIE€ CBA3AHHBIM C (PU3UKON M TEXHUKOW, yMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp OyayIIei nmpodeccun u peaan30BhIBATh
COOCTBEHHBIE KMU3HEHHBIE TUIAHbBI; TOTOBHOCTH U CIOCOOHOCTH K 00pPa30BaHMIO U
caM000pa30BaHuIO B 00JacTU (PU3UKHU HA MPOTSIKEHUU BCEH KU3HU;

6) KOJIOTUYECKOTO BOCITUTAHUS: CPOPMUPOBAHHOCTD IKOJIOTHUECKON KYJIbTYpHI,
OCO3HaHUE TI00aTbHOT0 XapaKkTepa SKOJIOTHUECKUX MpoOieM; TUIaHUPOBAHNUE U
OCYILIECTBIICHUE JICUCTBUM B OKPYKAIOIIEH CPEAE HA OCHOBE 3HAHUS LIEJEH
YCTOMYMBOTO Pa3BUTHSI YEIIOBEUECTBA; PACIIUPEHUE OMbITA JIEITEILHOCTH
HKOJIOTUYECKOM HAIIPaBI€HHOCTH Ha OCHOBE UMEIOIINXCS 3HaHUM MO (PU3HKE;

7) LEHHOCTH HAYYHOT'O MO3HAHUs: C(hOPMUPOBAHHOCTh MUPOBO33PEHU,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI (PU3NYECKON HAYKU;
OCO3HAHME [ICHHOCTU HAyYHOU AESATEIBHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUECHUS
(U3HUKHN OCYLIECTBIIATH IPOEKTHYIO U UCCIIEA0BATEIbCKYIO I€ATEIbHOCTD
WHAMBUIYAJIbHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI
[lo3HaBaTeNbHbIE YHUBEPCAJIbHBIE YUEOHbIE IEHCTBUS
ba3oBble nornueckue qeUCTBUA:

CaMOCTOSITENILHO (POPMYJIMPOBAThH U AKTYaIU3UPOBATH IPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE; OIIPEIEIIATh eI AEATEIbHOCTH, 3a1aBaTh I1ApaMeTPhl U
KPUTEPUU UX JOCTUIKEHUS; BBIABIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B
paccMaTpuBaeMbIX (U3UYECKUX SIBICHUSAX; pa3padbaTbIBaTh IUIaH PEILICHUS
npo6JieMbl ¢ yUETOM aHaJIN3a UMEIOIIMXCS MaTepUaIbHbIX U HEMaTepUaIbHbIX
PECYPCOB; BHOCUTHh KOPPEKTHUBBI B IEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE
PE3YIBTATOB LIEJISIM, OLIEHUBATH PUCKU MTOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBATh U BBHIMOJHATH PaOb0OTy B YCIOBUSX PEabHOTO, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHUS; Pa3BUBATh KPEATUBHOE MBIIILICHUE TTPU
pEeLIeHUH )KU3HEHHBIX MTPOOIeM.

Bba3oBrie nccnenoBaTenbCKue AEHCTBUS:

BJIQJIETh HAYYHON TEPMUHOJIOTUEN, KITFOYEBBIMU MOHATUSIMU U METOJIAMH
(bu3MYeCcKO HAYKH; BJIaJIETh HABBIKAMH YUe€OHO-UCCIIEOBATEIBCKON M MPOSKTHOMN
JESATETLHOCTH B 001acTH (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TTOMCKY METOJIOB PEIICHUs 3a1a4 (PU3NUECKOTO COAepKaHus,
MPUMEHEHUIO PA3JIMUYHBIX METOJO0B MTO3HAHMUS; BJIAJIETh BUAAMU JACATEIbHOCTHU 10
MOJIYYEHHUIO0 HOBOT'O 3HAHUS, €r0 UHTEPIPETALINH, TPE0OPA30BAHUIO U
MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHUCIIE [IPU CO3AaHUU



Y4€OHBIX MMPOEKTOB B 00JIACTU (PU3UKU; BBISIBISTH IPUUUHHO-CIICJICTBEHHBIC CBS3U
U aKTyaJIu3upOBaTh 3a/1auy, BBIJIBUTAaTh TUIIOTE3Y €€ PEIICHUs], HAXOUTh
apryMEeHTBI JIsl JOKa3aTeIbCTBA CBOMX YTBEPIKICHUI, 3a]aBaTh MapaMeTPhbl U
KPUTEPUH PEILICHHUSI; aHATU3UPOBATh MOJIYYEHHBIE B X0/1€ PELICHUS 3a]]a4u
pe3yJbTaThl, KpUTHUYECKN OLIEHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATHU3MEHEHHE B HOBBIX YCJIOBUSIX; CTABUTh U (DOPMYIUPOBATH
COOCTBEHHBIE 33/1a4u B 00pa30BaTENbHOMN I€ITEILHOCTH, B TOM YUCIIE NPU
n3y4eHUu GU3HUKHU; JaBaTh OIIEHKY HOBBIM CUTYyaIUsIM, OLICHUBATh
NPUOOPETEHHBIN OMBIT; YMETh IEPEHOCUTH 3HAHUS M0 (QU3HKE B TPAKTUYECKYIO
00JIaCTh KU3HEJCATEIHbHOCTU; YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX
MpEAMETHBIX 00JIacTel; BBIIBUTaTh HOBBIE UEH, IPEAJIaraTb OpUrHHAILHbIC
MOJIXO/Ibl ¥ PELIEHUS; CTABUTh MPOOJIEMBI U 33J]a4H, JOMYCKaOLI1e
aJbTEPHATUBHBIC PEIICHUS.

PaGota c undopmarnueii:

BJIa/IETh HAaBbIKaMU MOJIY4YeHUs] HHPOpMaLMK (PU3NUECKOTO COJIEPIKaHUs U3
VCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIECTBIIATH IIOMCK, aHAJIU3,
CUCTEMAaTH3ALMI0 U UHTEPIIPETALMIO MH(POPMALIMK Pa3IMUHbIX BUAOB U (HOpM
IpeJICTaBICHUS; OLIECHUBATh JOCTOBEPHOCTh MH(OPMaLIMK; UCIOIb30BaTh CPECTBA
MH(GOPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B PEILIEHUU KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OpPraHU3allMOHHBIX 33a/1a4 ¢ COOII0IeHuEM TpeOOBaHUM
PrOHOMUKH, TEXHUKU O€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHHUS], TPABOBBIX U
TUYECKUX HOPM, HOPM MH(OPMAIMOHHON O€3011aCHOCTH; CO3/1aBaTh TEKCTHI
(U3MYECKOro COAEPKaHMsl B pa3IMUHbIX (popMaTax ¢ yuéTOM Ha3HAUCHUS
MH(pOpMAaIUK U LIEJIEBOM ayAUTOPUH, BIOMpask ONTUMAIIbHYIO (popMy
MPEICTABIICHUS U BU3yaJIU3al[1U.

KoMMyHUKaTHUBHBIE YHUBEpCATIbHbIE YUEOHbIE ACHCTBU:

OCYIIECTBIISATH OOIIEHHE HA YpoKaX (PU3UKH U BO BHEYPOUHOH EATEIbHOCTH;
pacno3HaBaTh MNPEANOCHIIKA KOH(PIUKTHBIX CUTYalMi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO M JIOTUYHO HU3J1araTh CBOXO TOUYKY 3PEHHS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEICTB; IOHUMATh U UCIIOJIb30BATh IPEUMYIIIECTBA KOMAHIHON U
WHIUBUYyAIbHON paOOThL; BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX JIEHCTBUIMA
C YYETOM OOIIMX MHTEPECOB M BO3MOKHOCTEHN Ka)KIOT0 YjieHa KOJUJIEKTHBA,;
MIPUHUAMATh LEIU COBMECTHOU EATEIIBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH
JNEUCTBUS IO €€ JOCTHKEHUIO: COCTABJIATH IJIaH JEUCTBUM, PACIIPEAEIISITH POJIU C
y4€TOM MHEHUN yYaCTHUKOB, 00CYXK/IaTh pe3yabTaThl COBMECTHOM pabOTHI;
OLIEHMBATh KaYECTBO CBOETO BKJIAJA U KaXKAOI0 yYaCTHUKA KOMaH/bI B OOIINIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHIM; MpeiaraTb HOBbIE IPOEKTHI,
OLICHUBATh UJEH C O3ULIMU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTHYECKON
3HAYMMOCTH; OCYILIECTBIIAThH IIO3UTUBHOE CTPATErHYECKOE ITOBEICHUE B



PAa3JINYHBIX CUTYALHAX, IIPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITH
WHHUIIMATUBHBIM.

PerynstrBHbIE yHUBEpCAIbHBIE YU€OHBIE IEHCTBUS

CamMoopranuzanusi: CaMOCTOATEIbHO OCYIIECTBIIATH TO3HABATEIBHYIO
JESTEIbHOCTD B 00JIaCTH (PU3UKU U aCTPOHOMUH, BBISIBIIATH IPOOJIEMBI, CTABUTh U
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H; CAMOCTOATEIBHO COCTABIIATH IUIaH
peleHus: pacu€THBIX U KaueCTBEHHBIX 3a7a4, MJIaH BBIMOIHEHHS MPAKTUYECKON
paboThI ¢ YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
NPEINOYTEHHUH; 1aBaTh OIIEHKY HOBBIM CHUTYaIlMsM; PaCIIUPITh pAMKU y4eOHOTO
npeaMeTa Ha OCHOBE JIMUHBIX PEANOUYTEHH; 1eJaTh OCO3HAHHBIN BHIOOD,
apryMeHTUpPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEUICHUE; OLICHUBATh
NPUOOPETEHHBIN OMBIT; CIIOCOOCTBOBATH (POPMUPOBAHUIO U MTPOSBICHUIO
SpYAULIMU B 007aCTH (PU3UKH, IOCTOSIHHO MOBBIIIATH CBOI 00pa30BaTeIbHbBIN U
KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIN UHTEIUICKT:

JIaBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJSIM; BIIAJIETh HABBIKAMU
MO3HaBaTENbHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUN U
MBICIIUTEJIBHBIX TTPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUI; UCIIOIB30BATh IPUEMBI
pediiekcuu J1st OLICHKH CUTYaIuu, BIOOpA BEPHOTO PEILICHUS; YMETh OIIEHUBATh
PHCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHUXKEHUIO; IPUHUMATh
MOTHBBI M apIyMEHTHI IPYTUX [PHU aHAINA3E PE3YJIbTATOB IESITEIBHOCTH;
MPUHUMATh ce0sl, TOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA; TPUHUMATh MOTHBBI
Y apTyMEHTBI IPYTUX IIPU aHAIW3€ PE3yJIbTAaTOB JAECSATEIbHOCTH; IPU3HABATH CBOE
MpaBo U MPaBO JAPYTHX HA OMIHUOKH.

B nporniecce 10CTHKEHHS TMIHOCTHBIX PE3YIHTaTOB OCBOSHUSI IIPOTPAMMBI T10
bu3uKe U1 YPOBHS CpeTHEro 00111ero 00pa3oBaHus y 00y4Jaromuxcs
COBEPIIICHCTBYETCS YMOITMOHAIIBHBIN MHTEIUIEKT, IPEATNOIArarouil
c(hOpMHUPOBAHHOCTb.

CaMOCO3HaHUs, BKIIFOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABJICHHS Pa3BUTHS COOCTBEHHOM YMOITMOHAIBHOMN Chephl,
OBITH YBEPEHHBIM B ce0€; CaMOPETYIMPOBAHNS, BKIIFOYAIOIIETO CAMOKOHTPOJIb,
yMEHUE TPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CITOCOOHOCTh
aIanTHPOBATHCS K DMOIMOHAIBLHBIM U3MEHEHUSM U MPOSIBISATH THOKOCThH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTUBALMH, BKIIFOYAIOIIEN CTPEMIIEHUE K
JOCTHXKEHUIO LEIU U YCIIEXY, ONNTUMHU3M, MHULIUATUBHOCTh, YMEHHE I€MCTBOBATH
UCXO/IS U3 CBOUX BO3MOXHOCTEM; SMIATUH, BKIIOYAIOLIEH CIOCOOHOCTh IOHUMATh



OMOLHMOHAIIBHOE COCTOSTHUE IPYTUX, YUYUTBIBATH €0 MPU OCYIIECTBICHUN
OOIIEHUS, CIOCOOHOCTH K COUYYBCTBHIO M CONEPEKUBAHUIO; COLIMATLHBIX HABBIKOB,
BKJIFOYAIOIIUX CITIOCOOHOCTH BBICTPAaNBaTh OTHOILIEHUS C IPYTHMH JIIOJIbMH,
3a00TUTBHCSA, TPOSBIIATH HHTEPEC U pa3pemiaTh KOH(IUKTHI.

. IPEAMETHBIE PE3YJIBTATBI

K kon1iy o0yuenus B 10 kitacce npeqMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
JIEMOHCTPHUPOBATH HA MIPUMEPaAX poJib U MecTO GU3UKH B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KaPTHUHBI MAPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOACH; YUUTHIBATH TPAHULIBI
NPUMEHEHUS U3YUEHHBIX (PU3UUECKUX MOJIEIEH:

MarepuaibHas TOUKa, MHepLUUaIbHas CUCTEMA OTCUETA, aDCOIIOTHO TBEPAOE
TEJI0, UICAIBHBIN a3, MOJIEIIA CTPOEHUS Ia30B, JKUJIKOCTEN U TBEPABIX TEI,
TOYEYHBIN 3JIEKTPUYECKUN 3aps]l IPU pelieHUuU (U3NYECKUX 3a/1a4;

p acno3HaBaTh PU3NYECKUE ABJICHUS (IIPOIIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHHMKHU, MOJIEKYISIPHO-KUHETHUYECKON TEOPUH CTPOCHHUS BEILIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJMHEHHOE
JBI>KEHUE, CBOOOIHOE TaJICHHUE TeJl, IBUKEHHUE TI0 OKPYKHOCTH, HHEPIIHUS,
B3auMoJielicTBIE T, MU dy3usi, OpOyHOBCKOE JIBIXKEHUE, CTPOCHUE YKUIKOCTEN
U TBEPJIBIX TEJI, U3MEHEHHE 00BEMA TeJl IPU HarpeBaHUM (OXJIAXKICHUH ), TETIOBOE
paBHOBECHE, UCTIAPEHUE, KOHICHC AU, IJIABJICHUE, KPUCTAJUTN3AIINS, KUTICHUE,
BJI&YKHOCTbh BO3/yXa, ITOBBIIIEHNE JJABJICHHS T'a3a [IPU €ro HarpeBaHUU B 3aKPHITOM
COCYyJI€, CBSI3b MEXKAY MMapaMETPAMU COCTOSIHUS raza B U30IPOLECCaX,
ANEKTpU3alUs TeJl, B3aUMOJECHCTBUE 3aPAJI0B; OMUCHIBATH MEXaHUYECKOE
JBIKEHUE, UCTIONIBb3YSI (PU3NYECKHUE BEJIMUYMHBI: KOOPJMHATA, yTh, IEPEMEIICHHE,
CKOPOCTh, YCKOPEHUE, Macca Tella, CUJla, UMITYJIbC Tela, KHHETUYECKAsi SHEPTHUs,
MOTEHIMAIbHAS DHEPTHUs, MEXaHWUECKas pad0oTa, MEXaHUYECKasi MOIIIHOCTH;

MIPY ONMCAHUU MIPABUIBLHO TPAKTOBATH (PU3UUECKUIN CMBICIT UCTIOIB3YEMBIX
BEITUYMH, X 0003HAYCHUS U €IUHUIIBI, HAXOIUTH (POPMYIIbI, CBS3BIBAIOIIHE
JTAHHYI0 (PM3UYECKYIO BETUYHHY C APYTUMH BEIMYUHAMHU; ONUCHIBATH U3YUCHHBIC
TEIJIOBBIC CBOMCTBA TEJ M TETUIOBBIC SIBJICHUS, MCTIONB3Ys (DHU3NYECKUE BETUYNHBI:
JIaBJICHHE Ta3a, TEMIIEpaTypa, CPEeIHsST KHHETUYECKAs! IHEPTUSI Xa0TUUECKOTO
JBH>KCHUST MOJIEKYJI, CPETHEKBAAPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSIS dSHEPrus, padoTta raza, ko3 GUIIMEHT MoJIe3HOro AeUCTBUS
TEIJIOBOTO JIBUTATEJISI; IPU ONMKMCAHUU MTPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €AMHUIIBI, HAXOUTh HOPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UUYECKYIO BEJIMUMHY C IPYTUMHU BEJIMYMHAM;
OINMKCHIBATH U3YyUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BEIIECTBA U SJIEKTPUUECKUE



SIBJICHUS (TIPOLIECCHI), UCTIONB3YS (PU3NUYECKUE BETHMUMHBL: SJICKTPUUECKUN 3apsij,
AIEKTPUYECKOE T10JIE, HANIPSHKEHHOCTD MOJIS, TOTEHIHAII, PA3HOCTH MIOTEHIUAIOB,;

MIPU OMMCAHWUH MPABWILHO TPAKTOBATh (GPU3HUECKHUI CMBICT UCTIOJIb3yEeMbBIX
BEITUYMH, NX 0003HAYEHUS U €UHUIIBI;, YKa3bIBAaTh (DOPMYJIBI, CBSI3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BETUYNHY C APYTHMH BEIMYMHAMY; aHATU3UPOBATh
bu3HYeCcKue MPOIECCHI U SIBICHHUS, HCTIOIL3YS (PU3UIECKUE 3aKOHBI U TIPUHIIHIIBL
3aKOH BceMupHoro Tsrorenus, 1, Il u III 3akonsr HeroTOHA, 3aK0H COXpaHEeHUs
MEXAHUYECKON YHEPIUHU, 3aKOH COXPAHEHHUS UMITYJIbCA, TPUHIIUIT CYIIEPIIO3ULINT
CHJI, IPUHIIMIT PABHOIPABUS MHEPIIMATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-
KUHETUYECKYIO TCOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aAKOHBI, CBSI3b CPEIHEN
KHMHETUYECKOM SHEPTUHU TEIJIOBOTO JIBHXKCHUS MOJIEKYJI C a0COIFOTHOM
TEMIIEPATypPOH, MEPBBIM 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPAHEHUS
AJIEKTPUYECKOTO 3apsja, 3akoH KynoHa,

P 3TOM PA3IMYaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €Tr0 MAaTEMATHYECKOE
BBIPKEHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH; OOBACHITH OCHOBHBIE
MPUHITUIIBL IEHCTBUS MAIIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB;

pasznuyaTh YCIOBHUS WX 0€30IMaCHOTO UCIIOIh30BaHUS B IIOBCETHEBHOM KU3HH,
BBITIOJTHSATH SKCIIEPUMEHTHI 10 UCCIEAOBAHUIO (DM3UICCKUX SBJICHUHN U IIPOIIECCOB
C UCITOJIb30BaHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUM, TIPH 3TOM (HOPMYJIMPOBATH
npobJieMy/3aady U TUIIOTE3y YIEOHOTO AKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3
MPEIOKEHHOTO 000PYI0BaHUS, IIPOBOJIUTH OIBIT U (POPMYITHPOBATH BBIBO/IBI;

OCYILIECTBIIATH MPSMBIC U KOCBEHHBIC U3MEPEHUS (PU3MUCCKUX BEITUYUH, TIPU
ATOM BBIOMpPATh ONTUMAJILHBIN CITIOCOO M3MEPEHUS M MCIIOJIH30BAaTh N3BECTHHIC
METO/IbI OLICHKHU MOTPEITHOCTEH H3MEPECHHM; MCCIEA0BATh 3aBUCUMOCTH MEXKIY
(bU3NYECKUMU BEIMUMHAME C UCITOIb30BaHUEM TPSMBIX U3MEPEHUH, TIPH ITOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3yIbTAThI MOJYUYSHHON 3aBUCHUMOCTH
(U3UYSCKUX BEIMYHMH B BHJIC TAOIUIT U TPadUKOB, ACIATh BHIBOBI 11O
pe3yibTaTaM UCCIICI0BaHHUS,

co0JII0AaTh MpaBuiia 6€30MacHOro Tpy/la IpU MPOBEICHUH UCCIEI0BaHUM B
pamKax yueOHOTro 3KCIepuMEHTa, yueOHO-UCCIeI0BATEIbCKON U MPOSKTHON
JESITEIBHOCTH C UCTIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U 1JAOOPaTOPHOTO
00O0py10BaHUs; pelaTh pacYETHbIC 3a/1a4U C IBHO 33JJaHHON (hU3HUECKOi
MOJIEJIbIO, UCTIONB3YS (PU3UUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a
yCIJIOBHUSI 337]a41 BBIOUPATh (PU3UUYECKYIO MOJIENb, BBIAEIATH (PU3HMUECKUE
BEJIMYUHBI U (HOPMYJIIbI, HEOOXOAUMBIE JIJIsl €€ peleHuUs, TPOBOJUThH PACUEThI U
OLIEHUBATh PEAJILHOCTD MOJIyYEHHOT0 3HAU€HUs (PU3UUECKON BEIUYUHBL;

peuiaTh KA4C€CTBCHHLBIC 3aa4M: BbICTPpAMBATD JIOTHYCCKHU HECIIPOTHBOPCUYHUBYIO
LCTIOUKY paccy;xz[eHHﬁ C OHOPOﬁ Ha M3YYCHHLBIC 3aKOHbI, 3dKOHOMCPHOCTH U



dbuznyeckue SBICHUS,

UCIIOJIb30BaTh IIPU PEIICHUHU YUEOHBIX 33/1a4 COBPEMEHHbIE MH(POPMAIIIOHHBIE
TEXHOJIOTUH JJIS1 TIOMCKA, CTPYKTYPUPOBAHUsI, HHTEPIPETALMHU U IPEACTABICHUS
y4eOHOW U HAYYHO-TIOMYJISIPHON MH(OPMAIINH, TTOTyUYEHHON U3 pa3TUYHbIX
VMCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

MIPUBOIUTH MPUMEPHI BKJIAa POCCUNUCKUX U 3apyOeIKHBIX YIEHBIX-(PU3NKOB B
pa3BUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI; UCTIONH30BaTh TEOPETUUECKHIE 3HAHUS IO (PU3HUKE B
MOBCEIHEBHOM KU3HU JJI 0OecrieueHust 0€30MacHOCTH MPU OOpaIeHUH C
npudopamMu M TEXHUYECKUMH YCTPOUCTBAMH, JIJISi COXPAHEHUS 3/I0POBbSI U
COOJTIOICHUS HOPM DKOJIOTUYECKOTO TTOBEJICHHS B OKPY>KaIOIIEeH cpeie;

paboTath B rPYIIIE C BBIIOJHEHUEM PA3IMYHBIX COLIMATIBHBIX POJIEH,
IUIAaHUPOBATH Pa0dOTy IPYyMNIIbl, PALIMOHAIBEHO PACIPEAENIATh 00S3aHHOCTH U
IJJAHUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy oOyuenus B 11 kitacce npeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JIOJKHBL OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIIUXCSl YMEHU:
JIEMOHCTPUPOBATH HA MMPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHON KapTHUHBI MAPA, B PA3BUTUHA COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKOUN JACATEIBHOCTH JIOICH, HETOCTHOCTh U €JUHCTBO
(bu3nYeCKOi KapTUHBI MUPA; YUUTHIBATh TPAHUIILI MPUMEHEHUS N3YYCHHBIX
(bU3HMYECKUX MOJIENICH: TOYSUHBIN AIEKTPUUECKHH 3apsijl, Ty CBETa, TOUCUHBIH
VCTOYHHK CBETA, AJIEpHAsl MOJIENIb aTOMa, HYKJIOHHAs: MOJIEJIb aTOMHOT0 Si/Ipa [Py
pelieHnn PU3NIEeCKUX 3aJ1a4;

pacno3HaBaTh PU3NYECKUE SABJICHUS (IIPOLIECCHI) U OOBACHATHh UX HA OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU U KBAHTOBOW (DPM3HMKH: dJIEKTPUUECKast POBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE ICWCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JICKTPOMAarHUTHas MHAYKIHS, J€HCTBIE MarHUTHOTO TOJISl Ha
IPOBOJHUK C TOKOM U JBMKYUIUICS 3apsil, 2IEKTPOMAarHUTHBIE KOJIeOaHUs U
BOJIHBI, IPSIMOJIMHEITHOE PacTIpOCTPAaHEHHUE CBETA, OTPaKEHUE, MPEJIOMIICHHE,
uHTepdepeHys, Tudpakus 1 Mosipru3anus CBeTa, TUCIepCcHs CBeTa,
dboTtoanekTpudeckuii 3¢dexT (hoTo3dhdEKT), CBEeTOBOE aBICHNE, BOSHUKHOBEHHUE
JMHENYaToro CreKTpa aroMa BOAOPO/1a, ECTECTBEHHAs U UCKYCCTBEHHAs
PaOaKTUBHOCT;

ONMCBIBATh N3yUYECHHBIE CBOMCTBA BEIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTUYECKUE, FJIEKTPUUECKYIO TPOBOAUMOCTh PAa3IMUHbIX CPEN) U
AIIEKTPOMArHUTHBIE SIBICHUS (TPOIIECCHI), UCTIOJB3YS (PU3NYECKHUE BEIMUNHBI:
ANEKTPUUYECKUH 3apsl, CHUJIA TOKA, SJIEKTPUUECKOE HANIPSIKEHUE, DIEKTPUUECKOE



COIIPOTHUBIICHUE, PA3HOCTh MMOTEHIINAJIOB, AIEKTPOABIKYILAs CHila, paboTa TOKa,
WHYKIIUS MArHUTHOTO TOJIs1, cuiia AMriepa, cuia JlopeHiia, ”HIyKTUBHOCTb
KaTYIIKHU, YHEPTUSI DJIEKTPUUYECKOT0 U MAarHUTHOTO TIOJIEH, MEPUO]] U YacToTa
Kosie0aHuil B KoJieOaTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKA B IPOIIECcce
TrapMOHUYECKUX AIEKTPOMArHUTHBIX KosieOaHui, (POKYCHOE pacCTOSTHUE U
ONTUYECKAs CUJIA JIMH3bI, IPY OMUCAHUU MPABWIBHO TPAKTOBATH (U3UUECKUN
CMBICII UCITIOJIb3YEMbIX BEJTUYHMH, UX 0003HAYEHUS U €UHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSI3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEJIMUMHY C IPYTUMHU
BEJTMYMHAMU;

OMUCHIBATh U3yYECHHBIE KBAHTOBBIE SIBIICHUS U TIPOLIECCHI, UCIIOb3YSI
bu3nYecKue BeJIMUYUHbBI: CKOPOCTh AJIEKTPOMATrHUTHBIX BOJIH, JITTUHA BOJIHBI U
4acTOTa CBETA, YHEPTHUS U UMITYJIbC (POTOHA, TIEPHUO/T MOJTypaciajia, YHEPTUs CBI3U
aTOMHBIX SiJIep, TP OMMCAHUU MTPABUIILHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, UX 0003HAYCHUS U €IMHUIIBI, YKa3bIBaTh (DOPMYIIBI,
CBSI3BIBAIOLLUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C IPYTUMU BEIUUYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKOUN BETUUMHBI,

aHaAJIM3UPOBATh (PUINUECKUE MPOLIECCHI U SABJICHUS, UCTIONb3Ys (PU3NUECKHE
3aKOHBI M IPUHIMIBL: 3aKOH OMa, 3aKOHBI IIOCJIE0BATENBHOIO U MTAPaJIEIbHOTO
COEQMHEHUS POBOJIHUKOB, 3aK0H /[koyns—JIeHia, 3aKk0H 3J1€KTpOMarHuTHOU
WHIYKIUH, 3aKOH MPSMOJIMHEMHOIO paclipOCTPaHEHUs CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IPEJIOMJICHUSI CBETA, YpaBHEHUE DiHIITEWHA U1 poTorddexTa,
3aKOH COXPAaHEHUS DHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXPAHECHHUS
AIEKTPUYECKOTO 3apsAia, 3aKOH COXPaHEHUsI MacCOBOr0 YMCIa, MOCTynaTel bopa,
3aKOH PaJMOAaKTUBHOIO pacnaja, pu 3TOM pa3inyaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BhIPAKEHUE U YCIOBUS (TPaHULIbI, 00J1aCTH)
IPUMEHUMOCTH; ONPEAEIISTh HANPABICHUE BEKTOPA MHAYKIIMU MAarHUTHOTO OIS
IIPOBOJHUKA C TOKOM, CHJIbI AMIiepa ¥ cwiibl JIOpeHI1a; CTpOUTh U ONKUCHIBATH
n300pakeHue, co3/1aBaeMoe IJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;

BBITIOJTHATH SKCTICPUMEHTHI 110 HCCIICIOBAHUIO (PH3NYCCKUX SBJICHUN U
IIPOIIECCOB C UCITOJIB30BAHUEM MPSAMBIX U KOCBEHHBIX H3MEPCHHI: TIPH TOM
dbopmyarpoBaTh npodiIeMy/3aiaqy U TUIOTE3y Y4eOHOT0 SKCTICPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPE/JI0KEHHOTO 000PYI0BaHUS, TPOBOIUTH OTIBIT U
(GbOopMyIMPOBATH BHIBOJIBI; OCYIIECTBIISITH MPSIMbIC U KOCBEHHBIE U3MEPCHUS
(bU3MYECKUX BEIIMYWH, TIPU STOM BBIOUPATh ONTUMAIBHBINA CITIOCOO U3MEPEHUS U
WCITIOJIb30BATh U3BECTHBIC METO/IbI OIICHKU MOTPEITHOCTEH U3MEPECHHI;

HCCIIEIOBATh 3aBUCUMOCTHU (PU3MUYECKUX BEJIMYMH C UCIOJIB30BAHUEM MPSIMBbIX
U3MEPEHHIL: IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yIbTaThl
MOJTy4YE€HHOM 3aBUCUMOCTH (PU3NYECKUX BETUYHH B BHJIE TaOIUI] U rpapukoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;



coOIIr0IaTh MpaBmiIa 0€301MaCHOTO TPYAa PU MPOBEICHUH HCCIICJOBAHUH B
paMKax y4eOHOTOo SKCIIEpUMEHTA, YIeOHO-NCCIIE0BATEIBCKON U IPOSKTHON
JESATSIIBHOCTH C UCTIOJb30BAHUEM U3MEPHTEIBHBIX YCTPOHCTB M JJa0OPaTOPHOTO
000pyI0BaHUS;

pelaTh pacyETHBIE 3aJa4H1 C SIBHO 3aJaHHOM (PM3UYECKON MOJIEIIBIO, UCIIOIb3YsI
¢dbusnyecKkre 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHANIM3a yCIOBUS 3a7a4d BEIOUPATh
(bu3NYECKYIO MOJIENb, BBIACTATH GU3NUECKUE BEIUUUHBI U (POPMYJIBI,
HEOOXOUMBbIE AJIs € pelleHHs], TPOBOAUTh PACUEThl U OIICHUBATH PEAIbHOCTD
HOJIy4YEHHOT'0 3Hau€HUs (PU3NUECKON BEINUNHBI;

peraTh KaYeCTBEHHBIC 3aJa9H; BRICTPAUBATh JJOTHICCKH HEITPOTHBOPEUUBYIO
IIEMTOYKY PACCYKJICHUN C OTIOPOH HAa M3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

MCII0JIb30BAaTh MIPH PELICHNN YU4eOHBIX 3a/1a4 COBPEMEHHbIE HH(DOPMAIMOHHbIE
TEXHOJIOTUHU ISl IOUCKA, CTPYKTYPUPOBAHUSL, UHTEPIPETALUN U TPEICTABICHUS
y4eOHOM U HAYYHO-NOMYJISIPHOM MH(OPMAIIUH, TIOTYYEHHON U3 Pa3IndHbIX
MCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYI0 HH(OPMAIUIO; OOBSICHATh
NPUHIUIBI JEHCTBUS MAILIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3inyaTh
yCIIOBUS UX O€30MaCHOT0 UCMOIb30BaHUS B IOBCETHEBHOM KU3HU; IPUBOJUTD
IpUMEpPHI BKJIaJJa POCCUMCKUX U 3apyOEeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B pa3BUTHUE TEXHUKH U
TEXHOJIOTHi; UCIIOJIb30BATh TEOPETUUECKHUE 3HAHUSI 110 (PU3UKE B TOBCETHEBHON
YKU3HHM JIJIs1 o0ecrieueHus: 0€301acHOCTH MPpU 0OpaIieHuy ¢ MpuodopaMu 1
TEXHUYECKUMHU yCTPOUCTBAMH, AJII COXPAHEHHUS 3/10pPOBbs U COONIOICHUS HOPM
DKOJIOTHYECKOTO MOBEICHUS B OKPYKAIOILIEH CpEeE;

paboTaTh B rpyIIe C BHITOJHEHUEM PA3IUUYHbBIX COIIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYNIIbl, PAMOHAILHO PacHpeeaTh 00I3aHHOCTH U
IJIAHUPOBATH JIESITEILHOCTh B HECTAHIAPTHBIX CUTYallAX, aICKBATHO OLICHUBATh
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHUE paCCMATPUBAEMON MPOOIIEMBI
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