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1. IlosicHuTeILHasI 3aIIUCKA

PaGouas mporpamma ydeoHOTro ipeamera OVYIIL.05 dusnka npeaHa3sHaueHa TSI U3YICHHS
MaTeMaTHKU TpU peaju3alud cpeaHero oobmero oOpa3oBaHHs B MpeAeliax OCBOCHHUS
IIPOrpaMMbl MOATOTOBKM CHELMAIUCTOB CPEAHEro 3BeHa no cnenuanbHocTsM: 31.02.01
Jleuebnoe nemo, 31.02.02 Axymepckoe aeno, 31.02.03 JlaGoparopHas muarnoctuka, 33.02.01
®apmarnus, 34.02.01. CectpuHckoe 1eno.

Yueonsiii mpeamer OVIL.05 ®dusnka npuHAIISKUT IpeaMeTHONH obmacTu «EcTecTBeHHO-
HayuHble npeameTs», PI'OC cpenHero obmiero o0pa3oBaHMsA, M HU3Yy4aeTcs B COCTaBE
00s13aTeNIbHBIX YYEOHBIX MPEeIMETOB 00111€00pa30BaTEIBHOTO IIHKIIA.

Pabouas mporpamma yueOHoro mpeamera OVIIL.05S dusuka paszpaboTaHa Ha OCHOBE
TpeboBanuit Kk pesynbratam ocBoeHuss PI'OC COO, a Taxke paboueit mporpaMMbl BOCITUTAHHUS.

Kypc ¢usukn — crucremoo0pa3yonmii  1J1s1 €CTeCTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEKAaT B OCHOBE IMPOIIECCOB U SIBJICHMI, U3yYaeMBIX XUMHEH,
ouonorueii, pusmueckoit reorpadueit u acrpoHomuei. Mcroib30BaHne U aKTUBHOE PUMEHEHHE
(bu3nYecKUX 3HAHHWM OmpeneNseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKHU, TPAHCIOPTa, OCBOCHHSI KOCMOCA, MOJYUYEHHUS HOBBIX MAaTEpUAIOB C 3a/JlaHHBIMU
cBoiicTBaMH u JApyrux. M3ydeHwe (U3MKKM BHOCHUT OCHOBHOH BKJaag B (OpMHUpOBaHUE
€CTeCTBEHHO-HAyYHOW KapTHHBI MHpa OOydYalomuxcsi, B (OPMHPOBAHUE YMEHHH MPUMEHSThH
HAy4YHBI METOJ TMO3HAHMS TPHU BHIOTHEHUH MMM Y4eOHbIX HcchenoBaHuil. Kypc sBisercs
JIOTHYECKHU 3aBEPIIEHHBIM, OH COACPKUT MaTepual M3 BCEX Pa3/eioB (PH3MKH, BKIIOYAET KaK
BOIPOCHI KIACCUYECKOM, TaK U COBpEeMEHHON (pu3uKu. B COOTBETCTBUM C HJeeil reHepanu3aiuu
MaTepHual Kypca (u3MKu 00beTUHEH BOKPYT (PH3MUECKUX Teopuid. Bemymmum B Kypce sBIseTCS
(dbopMupoBaHUEe TPEACTABIEHUN O CTPYKTYpHBIX YPOBHSIX MaTepHH, BeliecTBe u moje. Mpes
rYMaHUTapU3aliy MPEeANoiaraeT pealus3aliio U UCIOJIb30BaHUE T'YMaHUTAPHOTO IMOTEHIMAJA
(bu3nyecKoil HayKH, OCMBICIICHHE CBSI3U Pa3BUTHSA (U3UKHU C Pa3BUTHEM OOIIECTBA, a TAK¥XKe C
MHUPOBO33PEHYECKUMH, HPABCTBEHHBIMH M DIKOJOTHUECKUMH Tpobiemamu. Mnues npuxiagHoi
HAIPaBIEHHOCTH TperojaraeT 3HaKOMCTBO C UIUPOKUM KPYIOM TEXHHUYECKHUX U
TEXHOJOTMYECKUX MPWIOKEHUM M3y4YEHHbIX TEOpUM M 3akoHOB.  Mnes skonormzanuu
pean3yeTcsi IOCPEICTBOM BBEICHHS JIEMEHTOB COJEP)KaHUS, MOCBSIIEHHBIX AKOJIOTUYECKUM
po0sieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C Pa3BUTHEM TEXHMKHU M TEXHOJIOTHM, a TaKXKe
oOcyxeHus MpoOIeM palliOHATFHOTO MPUPOAOIIOIB30BAHUS U IKOJIOTUYECKON 0€301acHOCTH.

CTepXHEBBIMH DJIEMEHTAaMH Kypca (DM3MKM Ha YPOBHE CPEIHEro o0Imero oOpa3oBaHUS
ABIAIOTCS pu3ndeckue Teopuu (GHOopMUpOBaHHE TPEACTABICHUN O CTPYKType MOCTPOCHHS
¢usndeckoil Teopuu, poiaM (yHIAMEHTAIBHBIX 3aKOHOB W TPHHIUIIOB B COBPEMEHHBIX
MPEJICTAaBICHUSIX O MPUPOJE, TPaHHUIAX MPUMEHUMOCTH TEOPHM, ISl OMUCAHUS €CTECTBEHHO-
HAy4yHBIX fBJIEHUN U ImpoueccoB). CHUCTEMHO-AEITEIbHOCTHBIM MOAXO0A B Kypce (U3UKU
peaiu3yeTcsi Tpexae Bcero  3a CYET OpraHu3alUud SKCIEPUMEHTAIBHON N1eATeIbHOCTH
oOyuaromuxcsa. ObecrieunBaeT OBIAJCHHE OO0YYArOIIUMHUCS YMEHHSIMH TPOBOJUTH KOCBEHHBIC
M3MEpEHUs, UCCIIEJIOBAHMUS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH U IOCTAHOBKY OIBITOB IIO
IIPOBEpPKE NPEUIOKEHHBIX TUIOTE3. bonbllioe BHUMaHUE YJENsieTcs PELICHUI0 PACUETHBIX U
KauecTBEHHBIX 3a/ad. [l pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4u C SIBHO 3aJaHHOU
¢bu3nUecKoil MOJIeNbI0, TO3BOJISIOMINE TPUMEHATh U3YUYCHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KakK
U3 OJIHOTO pasjliena Kypca, TaKk U MHTETpUPYS 3HAHUS U3 Pa3HBIX pasnenoB. J[s KauecTBEHHBIX
3aJ1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUSl Ha OOBSICHEHHE NMPOTEKaHWUsS (PU3UUECKUX SIBICHUN U
MPOLIECCOB B OKpY’KaroIIel KHU3HU, TpeOyromue BbiOOpa (HU3HUECKON MOJENH ISl CUTyaluH
MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa. OCHOBHBIMH IENSIMH U3ydeHHs] (U3UKU B 0OIIEM
o0pa3oBaHUH SIBISIIOTCS: (OPMUPOBAHHME MHTEPECa U CTPEMIICHHUSI 00YYaIOIIUXCS K HAyYHOMY
U3yUYEHHUIO TIPUPOJIbI, Pa3BUTHE UX WHTEIUIEKTYyalbHBIX M TBOPYECKHUX CIIOCOOHOCTEH; pa3BUTHE
MpeJICTaBICHU O HAyYyHOM METOJA€ TMO3HaHusi U (opMHpOBaHHE HCCIEAOBATEIHCKOTO
OTHOLICHHUA K OKpPYKAIOUIMM SIBICHHUAM; (HOPMHUPOBAHME HAYYHOTO MHPOBO33PEHHS Kak
pe3ynbTaTa H3y4YeHHUS OCHOB CTPOCHHMSI MarTepud W (yHJaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
dopmupoBaHHE yMEHUH OOBACHATH SIBJICHUS C UCIOJNb30BaHUEM (H3MUECKUX 3HAHUH U



Hay4HBIX JOKA3aTeNbCTB; (OPMUPOBAHKE TIPEACTABICHUI O POIM (DU3UKH IS Pa3BUTHS IPYTHUX
€CTECTBCHHBIX HAyK, TEXHUKH M TeXHOJorui. JlocTmxkeHWe STUX Ieneil obecrednBacTCs
pelieHrueM CIAeAYIIMX 3adad B IpoIecce M3y4YeHHs Kypca (HU3UKH HA YPOBHE CPEIHETO
obmero oOpa3oBaHHs: TPUOOPETCHHE CHCTEMbl 3HAHWUM 00 00mUX  (PUINIECKUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOpHUAX, BKJIOYAs MEXAaHHKY, MOJICKYJISAPHYIO (U3HKY,
ANIEKTPOIMHAMUKY, KBAaHTOBYIO (U3HUKY W DJIEMEHTHI acTpodu3uku; (HopMHpOBAHHWE YMEHUI
MPUMEHATh TEOPETHUYCCKUE 3HAHUS IS OOBSCHEHUS (PU3MUECKHUX SIBJICHUH B MPUPOJE W IS
MPUHATUSL MPAKTUYECKUX PEIICHUM B TMOBCEIHEBHOM >KM3HHU; OCBOCHHUE CIIOCOOOB PEIICHUS
pasIMYHBIX 3a/lad C SBHO 3aJaHHON (U3MYECKOW MOJENbI0, 3a7ad, I0pa3yMeEBaOIINX
CaMOCTOSITENIbHOE Cco37aHue (U3MUECKOM MOJENH, aJeKBaTHOW YCJIOBHSM 3aJlayM; MOHUMaHUE
(DU3UYECKUX OCHOB M TPHHIIMIIOB JCHCTBUS TEXHUYCCKUX YCTPOHUCTB M TEXHOJIOTHYCCKUX
MPOIIECCOB, MX BJIMSHUS Ha OKPYKAIOUIYIO Cpeidy; OBJIAJICHUE METOJIAaMU CaMOCTOSITEILHOTO
IJJAHUPOBAHUS W TIPOBEACHHS (U3MYECKUX DKCIIEPUMEHTOB, aHalIW3a W HWHTEPIpETaIuu
nH(GOpPMAIINH, ONIPEICTICHHSI IOCTOBEPHOCTH TIOJTYUYEHHOTO Pe3yJIbTaTa.



3.COAEP KAHUE YYEBHOI'O ITPEJIMETA

Paznesa 1. ®dusuka u MeTOAbI HAYYHOI'O IO3HAHUS

®dusuka — Hayka o npupone. HaydHble MeTonbl MO3HaHMS OKpyKaroumiero mmpa. Poib
OKCIEpPUMEHTa M TEOPHH B TMPOLECCe TMO3HAHUS TPHUPOABL. OKCIEPUMEHT B (HU3UKE.
MogenupoBanue Gpu3nuecKuXx siBIeHUH U npoueccoB. Hayunsie runoressl. dusnyeckue 3aKOHbI
u Teopud. ['paHHIbI MPUMEHUMOCTH (hU3MYecKHX 3akoHOB. [IpuHIUMN cooTBercTBUs. Ponb u
MecTo (U3MKU B (OPMHUPOBAHMM COBPEMEHHON Hay4YHOH KapTHHBI MHpa, B IMPAKTUYECKOH
JeSITeNbHOCTH JoJiei. JleMoHCcTpau AHAIOroBble M HU(PPOBBIE W3MEPHTEIbHBIE TPUOOPEHI,
KOMIIBIOTEPHBIE JATYUKH.

Pa3nea 2. Mexanuka

Tema 1. Kunematnka Mexanndyeckoe aBH:KeHHe. OTHOCUTEIBHOCTh MEXAHMUYECKOTO
neuwkeHus. Cucrema otcuéra. Tpaekropus. llepemerienue, ckopocTb (CpeaHsisi CKOPOCTb,
MT'HOBEHHAasi CKOpPOCTh) M YCKOPEHHE MaTepHaJbHOM TOYKM, MX MPOEKLIHUH HAa OCHU CHUCTEMbI
koopauHar. ClO)KeHHE TepeMElIeHu U  CI0XKEHHEe cKopocTed. PaBHOMepHoe W
PaBHOYCKOPEHHOE MpPSMOJIMHEIHOEe NBMXKEeHHe. ['paduky 3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH,
YCKOpPEHUs, IMMyTH U TEpEeMELIeHUs] MaTepUaJbHOW TOUYKHM OT BpeMeHU. CBOOOAHOE MaJieHueE.
Yckopenue cBoOoiHOTO naaeHus. KpuponuneitHoe apuxkeHue. J[BuxeHne MaTepruaabHON TOUKU
10 OKPYKHOCTH C IIOCTOSIHHOM 110 MOAYJIIO CKOPOCTBIO. YTJIOBAsi CKOPOCTh, TUHENHASL CKOPOCTb.
Ilepuon u yacrora oOpamenus. LlenrpoctpeMuTensHoe yckopeHue. TexHuueckue ycTpoicTsa u
MIPAaKTUYECKOE IIPUMEHEHUE: CIIUOMETD, ABUKEHUE CHAPSIIOB, LIEITHbIE U PEMEHHBIE Mepelayu.
JemoHcTpanun Mojenb CUCTEMBI OTCYETA, WILIIOCTPALMS KHUHEMATUYECKUX XapaKTEPUCTHK
nBuxeHus. [IpeoOpa3oBaHne ABMKEHUN € UCTIOIB30BAaHUEM MPOCTHIX MeXaHU3MOB. [lagenue ten
B BO3/lyX€ M B pa3pexeHHOM MmpocTpaHcTBe. Habmronenue nBukeHus Tena, OpOLIEHHOro MOJ
YyIJIOM K TOPH30HTY M TOPU3OHTaJIbHO. M3MepeHune yCKOpeHHs CBOOOTHOTO TMaJCHUSI.
HamnpasiieHne CKOpOCTH TP IBHKEHUH 110 OKPY>KHOCTH.

YyeHudyeckud HKCIEPUMEHT, JabopaTopHbie paboThl M3ydeHue HEpaBHOMEPHOTO
IBYOKCHHS C LIEJIBIO ONPEEIICHNUsT MTHOBEHHOW CKOpOCTH. McciaenoBaHuE COOTHOIIECHUS MEXTY
IyTSMH, MPOWICHHBIMU TEJIOM 3a IOCJIEJOBATEIbHbIE paBHbIE IMPOMEXYTKH BPEMEHU IIpU
PaBHOYCKOPEHHOM IBM)KCHMM C HAYaJbHOM CKOPOCTBIO, paBHOW Hymt0. M3ydeHue IBHXKEHUS
1IapuKa B BSI3KOM KUIKOCTH. M3ydueHne qBUKEHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JlunamMuka

[Tpunuun otHocutensHOCTH ['ammies. 1lepseiii 3akoH HetoToHa. MIHEpLIHanbHbBIE CHUCTEMBI
orcu€ta. Macca Ttena. Cwna. Ilpunnun cynepno3unuu cui. BTtopol 3akoH Hprorona st
MaTepuaabHOW ToukHu. Tperuil 3akoH HbroTOHA /Uil MaTepualbHBIX TOYEK. 3aKOH BCEMHPHOTO
TaroreHus. Cuia Tspkectu. [lepBas kocmuueckas ckopocts. Cuna ynpyroctu. 3akoH I'yka. Bec
tena. Tpenue. Buasl Tpenus (mokosi, ckojibkeHus, kaueHus). Cumna Tpenus. Cyxoe TpeHHe.
Cuna TpeHMs CKOJBXEHUs U cuia TpeHus nokos. Koadduuuent tpenus. Cuiia conpoTuBiIeHus
IIpU JBWKECHUU TeJla B JKUIAKOCTH WM rase. IlocTymarenbHOe M BpallaTelbHOE JBUKECHHE
a0co0THO TBEPAOro Tesaa. MOMEHT CUIIbI OTHOCUTEIBHO OCH BpalieHus. [1neuo cuibl. Ycnosus
paBHOBecHsl TBEPAOro Tena. TeXHWYECKHE YCTPOMCTBA M IPAKTHYECKOE IPUMEHEHUE:
MOALIUITHUKY, JBWKEHUE MCKYCCTBEHHBIX CIIyTHHUKOB. JleMOHcTpauuu SIBilieHME HWHEpLUU.
CpaBHeHne Macc B3auMozeicTByromux Tena. Bropoit 3akon HberoTtona. M3mepenue cui.
CrnoxeHue cwil. 3aBUCUMOCTb CHIIBI YIIpyroctu ot aedopmanuu. HeBecomocts. Bec Tena mpu
YCKOPEHHOM MoabEéMEe M mnajeHuu. CpaBHEHHE CHUJ TPEHMsS MOKOS, KAaU€HUS M CKOJIbKEHUS.
VYcnoeus paBHOBecuss TBEPAOro Tena. Buiael paBHOBecHsA. YUYEHMYECKHH SKCIEPHUMEHT,
naboparopabie paboTel M3ydeHune nBmkeHUs Opycka 1o HaAKJIOHHOM IiockocTu. MccnemoBanue
3aBUCUMOCTH CHWJI YIPYTrOCTH, BO3HHUKAIOIIMX B MpPYXXUHE M PE3MHOBOM o00pasle, OT HX
nedopmanuu. ViccrienoBanue ycnoBHii paBHOBECHS TBEPIOTO Tela, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3akoHbI COXpaHEeHUSI B MEXaHUKeE

Nmnynbc MaTepuanbHON TOUKH (Tela), CUCTEMBI MaTepUANIbHBIX TOUYEK. MIMITynbC CHIIBI U
U3MEHEHHE HMIyJbca Tela. 3aKOH COXpaHEHHWs uMIyJsbca. PeakTuBHOEe aBwxkeHue. Pabora
criibl. MoIIHOCTh cuiibl. KnHeTndeckast sHeprusi MaTepuaibHOi TOUKH. Teopema 00 M3MEHEHUT



KuHeTndecko oHepruu. IloreHnmansHass 5SHeprud. [loTeHnManpHas dHEPrus YNpyro
negopMupoBaHHON TpYXHUHBL. [loTeHIManbHas SHEprus Tejaa BOTU3M IMOBEPXHOCTH 3EMIIH.
[ToreHnuanbHble M HENOTEHLUaNbHbIE CWIbl. CBs3p pabOThl HEMOTEHUHUAIBHBIX CHJI C
M3MEHEHHEM MEXaHMUYECKON SHEPIMH CUCTEMBI TeJl. 3aKOH COXPaHEHMsI MEXaHUYECKOW SHEPTUH.
VYnpyrue u HEyNpyrue CTOJKHOBEHUS. TEeXHUUYECKHUE YCTPOUCTBA U NPAKTUYECKOE IPUMEHEHHE:
BOJIOMET, KONEP, NMPYKUHHBIA MHUCTOJIET, ABMKEHHUE pakeT. JleMoHcTpauuyu 3aKOH COXpaHEHMs
umnyiabsca. PeaktuBHOe aBmkeHue. llepexos NOTEHIMANBHOW HSHEPrUM B KHUHETHYECKYHO U
o0paTHO. Y4YeHWYECKHH OKCIepUMeHT, JabopaTopHble paboTel M3ydeHne abCOMIOTHO
HEYNPYToro yJaapa ¢ MOMOIIBIO IBYX OJUHAKOBBIX HUTSIHBIX MAasSTHHUKOB. MccienoBaHue cBA3M
paboTHI CHUJIBI C U3MEHEHUEM MEXaHWYECKOH SHEPTUH Tejla Ha IPUMEPE PACTSHKEHHSI pE3HHOBOTO
xryta. Pasnen 3. MonekynspHas ¢usuka u tepMmoanHamuka Tema 1. OCHOBBI MOJIEKYJISIPHO-
KMHEeTH4Yecko Teopur OCHOBHBIE IMOJIOXKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOpUM M HUX
oneITHOe oOocHOBaHWe. bpoyHoBckoe nBmxkenue. Juddysus. Xapaktep ABMKEHHS H
B3aUMOJICMCTBUS YaCTUIl BEHIECTBA. MOJEnu CTPOCHMs ra3oB, JKUJIKOCTEH M TBEPABIX TEI U
0oObsICHEHHE CBOWCTB BEIIECTBA HAa OCHOBE 3TUX Mojenel. Macca u pa3Mepbl MOJEKYJI.
KonuuectBo BemectBa. Ilocrosinnas ABoranpo. TeruioBoe paBHoBecue. Temmeparypa u e€
m3Mmepenue. Illkama temnepatyp Llenscus. Monens uuaeanbHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KUHETUUECKON TEOpUU HJeanbHOro raza. AOCOJIIOTHas TeMIepaTypa Kak Mepa
CpelHEH KHHETUYECKOW DHEPIrHM TEIUIOBOrO IBIKEHMs dYacTtul rasa. lllkama temmepartyp
KeneBuHa. ['a3oBble 3akoHbl. YpaBHeHue MenneneeBa—Kianeiipona. 3axon JlanbToHa.
W3onpoueccsl B HAEAIBHOM Tra3e € IOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduyeckoe
IIPEJICTaBICHUE H3O0IMpPOIIECCOB: M30TE€pMa, H30Xopa, n300apa. TexHHUYecKue ycTpoilcTBa U
MPAaKTUYECKOEe NPUMEHEHUE: TEPMOMETP, OapoMeTp.

JlemoncTpanuu OTBITHI, TOKa3bIBAIOLINE JUCKPETHOE CTPOEHHUE BelecTBa, (Gororpaduu
MOJIEKYJl OpraHMYecKUxX coeauHeHui. OnbITel no auddy3un xuakocted M ra3oB. Mozenb
OpoyHOBcKoro nBukeHus. Monens ombita LlTepHa. OMBITHL, JOKa3bIBAIOIINE CYIIECTBOBAHUE
MEXMOJIEKYJIIPHOTO B3aUMOJEHCTBUSA. Mozelb, WITIOCTPUPYIOIAs IPUPOLy NABICHHS raza Ha
CTeHKM cocyaa. OTmbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSIHMSI HJAEaJbHOTO Tasa,
M30MPOLIECCHl. YUEHUYECKUH SKCHEepUMEHT, jabopaTopHble paboTel OrnpeneneHue Macchbl
BO3yXa B KJIacCHOM KOMHAaTeé Ha OCHOBE H3MEpeHMH 0O0bEMa KOMHAThl, JaBICHUS W
TEMIIEpaTypbl BO3MyXa B Hel. MccnenoBaHue 3aBHCHMOCTH MEXIy NapamMeTpaMu COCTOSHUS
pa3peKEeHHOT 0 Tasa.

Tema 2. OCHOBBI TEPMOTUHAMUKH

TepmoauHamuueckass cuctemMa. BHYTpEeHHssI dHeprus TEpMOAMHAMHUYECKON CHCTEMBbI U
crioco0bl e€ u3mMeHeHus. KonuuectBo TemioTsl U paboTa. BHyTpeHHss SHEprus 0JHOATOMHOTO
UealbHOro raza. Buael Teruonepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3JIyUeHUE. Y IeTIbHas
TeIUI0EMKOCTh BelecTBa. KomuuecTBo TemioTel mpu Temonepenayde. [lonstue o6 anuadbatHoM
npouecce. [lepBblil 3akoH TepmoauHamMuKu. [IpuMeHeHne mepBOro 3akoHa TEPMOJMHAMUKU K
n3onpoueccam. I'paduyeckas mHTEepnperanus paboThl raza. Bropoll 3akoH TepMOAMHAMUKU.
HeobOpatumocts mporieccoB B nipupojie. TemnoBbie MamuHbl. [[puHIMNBI AEHCTBUS TEIIOBBIX
MmaiuH. [IpeoObpa3zoBaHus >HEpTuM B TEIUIOBBIX MamMHax. KoadduuueHt noneznoro aeicTeus
terutoBor MamuHbl. L{uka KapHo u ero ko3¢ ¢uiueHT none3Horo neicTBus. DKOIOTHYECKUE
npoOJaeMbl TEIUIO’HEPreTHUKH. TeXHUYecKne YCTpoMcTBa M IMPAKTUYECKOE NPUMEHEHUE:
JIBUTAaTE]Ib BHYTPEHHETO CropaHMs, OBITOBOM XOJOAWIBHUK, KOHIUIMOHEp. JleMoHcTpanuu
V3MeHeHMe BHYTpEHHEH SHEpruM Teja MpU COBEPIIEHUHM PaOOThI: BBUIET MPOOKH U3 OYTBHIIKU
MoJI JISMCTBHEM C)KATOro BO3/AyXa, HarpeBanue 3pupa B JATyHHOH TpyOKe MyTEM TpEeHHS
(BuneogeMoHcTpanus). V3MeHeHue BHyTpeHHEW »HHeprum (TemmepaTypbl) Tejla IpHU
terionepenade. ONbIT 0 auabdaTHOMY PacHIMPEHUIO BO3AyXa (ONBIT C BO3AYIIHBIM OTHUBOM).
Mogenu mnapoBoil TypOWHBI, JIBUTaTesis BHYTPEHHETO CrOpaHUs, PEAKTHBHOIO JBUraTens.
Y4eHnueckuil IKCIEPUMEHT, JJabopaTopHbIe paboThl MI3MepeHne yneabHON TEII0EMKOCTH.

Tema 3. ArperaTHble COCTOSIHMSI BelleCTBA.



dazoBble mepexonsl [lapooOpa3oBaHue u KoHAeHcanus. Vcmapenue U KuUIEHHeE.
AOcontoTHasE ¥ OTHOCHUTENbHAs BIAXKHOCTb BO3MyXa. HackimeHHbld map. YaenbHas TerioTa
napooOpa3oBaHus. 3aBUCHMOCTb TEMIIEpaTypbl KWIIEHHsS OT JaBieHus. TBEpaoe Telno.
Kpucrannudeckue u amopdHbIie Tella. AHU30TPONUS CBONCTB KPUCTAIIIOB. JKHJIKHE KPUCTAIUTEL.
CoBpeMenHble maTepuainbl. [lmaBneHne u KpucTamu3anus. YJeiabHas TEIUIOTa IUIABJICHMS.
CyOnumanus. YpaBHEHHE TEIUIOBOro OanaHca. TexHHMYecKHe YCTpOIiCTBa M MPaKTUUYECKOE
MIPUMEHEHUE: TUTPOMETP U TICUXPOMETP, KAJTOPUMETP, TEXHOJIOTUU MOJIYYEHHUS] COBPEMEHHBIX
MarepuaioB, B TOM YHCJE HAaHOMATEepPHAIOB, U HaHOTexHoJoruH. JlemoHcTparuu CBoiicTBa
HACBILIEHHBIX MapoB. Kunenve npu noHmwxkeHHOM JaBieHUd. CrocoObl U3MEpPEeHHs! BIaXKHOCTH.
HaGntonenne HarpeBaHusi W IJIABJIEHUS KPHUCTAJUIMYECKOTO BemlecTBa. JleMoHcTparus
KPUCTAIIJIOB. YUEHUYECKUH SKCIEPUMEHT, JabopaTopHbie paboThl 3MepeHne oTHOCUTENbHOM
BJIQ)KHOCTH BO3.1yXa.

Paznen 4. Duexkrpoaunamuka Tema 1. DiekTpocTaTuka

OnekTpu3alus Tell. OJeKTpuyeckuil 3apsia. JlBa BuIa DIIEKTPUUECKHX 3apsJiOB.
[IpoBOIHMKY, AMSIEKTPUKU U TMOJYIPOBOJHUKHU. 3aKOH COXPAHEHUS AJIEKTPUYECKOrO 3apsja.
B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeuHbIN AIEKTpUUECKUN 3apsil. DIESKTPUUECKOE
nosie. Hanpsix€HHOCTh 3nekTpuyeckoro noss. [IpuHIun cyneprno3uiumn 3JeKTpUYECKUX MOJIEH.
Jluany  HanpPsHKEHHOCTH  AJICKTPUYECKOTO ToJis. PaboTa CHII AIEKTPOCTATHYECKOTO TOJIS.
[Torenuuman. Paznocts noteHmanos. [[poBOAHUKY U JUANEKTPUKHU B SJIEKTPOCTATUYECKOM TIOJIE.
JydnexkTpuueckass IMPOHMULAEMOCTb.  DNEeKTpoéMKocTh. KonaeHcaTtop.  DneKTpOEMKOCTh
IJIOCKOTO KOHJIEHCATOpa. DHEpPrusl 3apsHKEHHOro KOHJIeHcaTtopa. TexHHuYecKue ycTpoWcTBa U
MPaKTUYECKOe TPUMEHEHHUE: DJIEKTPOCKOM, DJIEKTPOMETP, DJIEKTPOCTATHUECKas 3alluTa,
3a3eMIIEHHE DJIEKTPONpUOOpOB, KOHACHCATOP, KOMUPOBAJBHBIM ammapaT, CTPYHHBIA NPUHTEP.
JleMoHCTpani ~ YCTPOMCTBO W NPUHLUMN  JIEUCTBUS  3JIeKTpomeTpa. BsaumopelictBue
HA?’JEKTPU30BAHHBIX TEJI. ODJIEKTPUUECKOE TMOJ€ 3apsykeHHbIX Ten. [IpoBogHuku B
AIIEKTPOCTATUYECKOM T0JI€. DIEKTPOCTATHUECKAs 3allUTa.

JIMDIIEKTpUKN B 3JEKTPOCTATHUECKOM I0JI€. 3aBHUCHUMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa OT IUIOMIAJMd IUIACTUH, PACCTOSIHUS MEXKIYy HUMH U JUIJICKTPUUECKOM
MPOHMUIIAEMOCTH. JHEPrusl  3apsHKEHHOTO  KOHJIEHCATOpa. YUYEHHYECKHl HKCIIEPUMEHT,
nabopaTopHble paboThl M3MepeHne 3eKTpOEMKOCTH KOHICHCATOPA.

Tema 2. IlocTosiHHBIN JIeKTpHYecKnH TOK. TOKM B pa3jiM4HbIX cpeaax

DNEeKTPUYECKUM TOK. Y CIIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOr0 ToKa. VICTOYHWKH TOKA.
Cuna Toka. IloctostHHbIl Tok. Hampsikenue. 3akoH Oma Jyuisi ydacTka IENMU. DJIEKTPUUECKOe
COIIPOTHBIIEHUE. YJIENbHOE COIpPOTUBIEHHE BellecTBa. llocienoBaTenbHoe, MapaenbHoOe,
CMEIlIaHHOE COeTUHEHHE MPOBOAHUKOB. PaboTa snekTpuueckoro toka. 3akoH J[xoymns—Jlenma.
MONIHOCTD ANEKTPUYECKOTO TOKA. DJIEKTPOABMXKYINAs CHUJa M BHYTPEHHEE CONPOTHUBICHUE
HUCTOYHHMKA Toka. 3akoH Oma g TOJHOW (3aMKHYTOM) ayiekTpuueckoi 1enu. KopoTkoe
3aMbIKaHUE. DJEKTPOHHAs MPOBOJUMOCTH TBEPABIX METAIOB. 3aBHCUMOCTH CONPOTHBICHUS
METaJUIOB OT Temneparypbl. CBEpXIPOBOJIUMOCTb. JJIEKTPUUYECKUN TOK B BakyyMe. CBolcTBa
ANEeKTPOHHBIX MMy4KkoB. [lomynpoBognuku. CoOCTBEHHas U TPUMECHas MPOBOJUMOCTH
MOynpoBOIHUKOB. CBolicTBa p—n-niepexoa. [lomynpoBogHUKOBBIE TPUOOPHI. DIEKTPUUECKUIT
TOK B PAacTBOpax M paciulaBax JIEKTPOJIUTOB. DJIEKTPOJUTHYECKAS] TUCCOLMALINSA. DIEKTPOIU3.
OnexkTpuyeckuii TOK B ra3zax. CaMOCTOSITENIbHBIH M HECAMOCTOATENbHBIN pa3psia. MoiHus.
[Ina3zma. TexHudeckne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIIEpMETpP, BOJBTMETP,
peocTaT, HCTOYHHUKHM TOKa, OJJIEKTpOHArpeBaTelbHbIE MPHOOPHI, AJIEKTPOOCBETUTEIbHbBIE
MpUOOPBI, TEPMOMETP COIMPOTHUBIICHUS, BAKyYyMHBIM IHOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI,
MOJIYITPOBOJIHUKOBBIN MO/, rajdbBaHuKa. JleMoHcTpanuu M3mepeHne cuilbl TOKa U HalpsHKEHUS.
3aBUCUMOCTh  CONPOTHUBIICHUS [WIWHIPUYECKUX TPOBOJAHUKOB OT JUIMHBI,  ILJIOIIAIU
MONEPEYHOro ceyeHuss W Marepuana. (CMEIIaHHOE COEeIMHEHHE NpPOBOAHUKOB. IIpsmoe
U3MEPEHHE DJIEKTPOABMKYIEH cuiabl. KOpoTkoe 3aMbIKaHHWE TaJbBaHUYECKOTO 3JIEMEHTa M
OLICHKa BHYTPEHHErO0 CONPOTUBIICHHS. 3aBUCHUMOCTb  COINPOTHUBICHHS  METANIOB  OT



temrneparypsl. [IpoBomumocTs 3meKkTponuToB. MCKkpoBoOil pa3psag M NPOBOAMMOCTH BO3IyXa.
OAHOCTOPOHHSSI TPOBOJUMOCTD AMOAA.

Y4eHnueckuil SKCepPUMEHT, 1abopaTtopHbie paboThl M3ydeHre CMENIaHHOTO COeAMHEHHUS
pe3uctopoB. M3MepeHue >IeKTPOABMKYIIEH CHIIBI HMCTOYHHMKA TOKA WU €ro BHYTPEHHETO
conpotuBieHus. HaGmroaeHue anekrponusa.

MexnpeameTHble CBSI3U

Wzydenne kypca Gpu3nku 6a30BOr0 YPOBHS OCYIIECTBISICTCS C YUYETOM COJEP>KATEIbHBIX
MEXTPEIMETHBIX CBSI3eH ¢ KypcaMU MaTEMaTHKH, OMOJIOTHH, XUMUU, Teorpaduu U TEXHOIOTHH.
MexnpeaMeTHbIe MOHATHUSA, CBA3aHHBIE C M3YYEHHEM METOJ0B HAyYHOIO IMO3HAHMUS: SIBJICHUE,
Hay4HBIN (akT, Tunore3a, GuU3NYecKas BeUYMHA, 3aKOH, TEOpHs, HaOIIOICHHE, SKCIIEPUMEHT,
MOJEJIIMPOBAaHNE, MOJIENb, U3MEPEHHE. MaTemMaTuka: pelieHne CUCTEMbl YpaBHEHUH, JTUHEHHAs
¢byHkuus, mapaboina, runepbona, MX TpapuKd U CBOWCTBA, TPUTOHOMETPHUECKHE (PYHKIWU:
CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U
UX TPOEKIUU HAa OCH KOOPJMHAT, CII0)KEHHE BEKTOPOB. buosorus: MexaHnueckoe ABMKEHUE B
XKUBOUM mpupoje, nuddysus, ocMoc, TemI000MEH XKUBBIX OPraHW3MOB (BHABI TEIJIONEpenayH,
TEIJIOBOE PABHOBECHE), DJIEKTPUUECKHE SIBJICHMS B JKUMBOM mpupoje. XuUMHUS: TUCKPETHOE
CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA, MOJISIPHAs Macca, TEIIOBbIE
CBOWMCTBA TBEPABIX TE€J, KUIAKOCTEM M Ta30B, DJEKTPUYECKUE CBOWCTBA METAJUIOB,
ANIEKTPOJIUTUYECKAs] JTUCCOLMAIUs, TaibBaHWKa. ['eorpadus: BIaKHOCTb BO3AYyXa, BETPHI,
O6apomeTp, TepMmomerp. TexHonorus: mnpeoOpa3oBaHUE MBIKEHHH C  HCHOJIB30BAHHUEM
MEXaHU3MOB, YYET TPEHMS B TEXHUKE, MOJUIMIIHUKH, HCIOJIb30BAHME 3aKOHA COXPAHEHUS
UMITyJIbCA B TEXHUKE (pakeTa, BOAOMET U JPYTUe), IBUraTellb BHYTPEHHETO CrOpaHUs, apoBas
TypOuHa, OBITOBON XOJOAMIBHUK, KOHIUIIMOHEP, TEXHOJOTUU TOMYyYEHUS COBPEMEHHBIX
MaTepUajIoB, B TOM YHCJIE HAHOMATEpUAJIOB, U HAHOTEXHOJOTUH, 3JEKTPOCTATUUECKAsl 3alllNTa,
3a3eMJIGHHE DJIEKTPONpHOOpPOB, KCEPOKC, CTPYHHBIA MPUHTEp, OJIEKTpOHArpeBaTeIbHbBIE
puOOPBI, FTEKTPOOCBETUTEIbHBIE IPUOOPHIL, FAJIbBAHUKA.

Paznea 4. Duexkrpoaunamuka Tema 3. MaruuTHoe moJie.

OnexkrpomarHuTHas UHAYKIUA [locTosiHHbIe MarHuTHL. B3anmonelcTBHEe TOCTOSHHBIX
MarHuToB. MarnutHoe mone. Bektop wmarmuTHOW wuWHAYKIMU. [lpuHOMn cynepno3unuun
MAarHUTHBIX Tosiei. JImHuM MarHuTHON MHAYKUMA. KapThHa JTUHUI MarHUTHON MHAYKUIWUH OIS
MOCTOSIHHBIX MArHUTOB. MAarHuWTHOE IOJ€ MPOBOJHMKA ¢ TOKOM. KapTMHa JNWMHUN HHIYKIUA
MarHMTHOTO MOJISI JUIMHHOTO TPSIMOTO IMPOBOJAHHKA M 3aMKHYTOTO KOJBIIEBOTO IPOBOJHMKA,
KaTywku ¢ TokoM. OneiT Opcrena. BzaumoaeiicTBue mpoBOJHUKOB C TOKOM.

Cuna Amrnepa, e€ Mmoaynp u Hanpasienue. Cwia Jlopenua, e€ MOaysib U HampaBJCHUE.
JIBu>keHHe 3apspKeHHOM 4acTHIbl B OHOPOJHOM MarHuTHoM mone. PabGota cunbl Jlopenna.
SIBneHue  dNEKTpOMAarHUTHOW  MHAYKOUU. [loTOK  BEkTopa  MarHUTHOM  MHIYKIUU.
DNEeKTpOoABMKYIAsA CUJla MHAYKIMH. 3aKOH 3JIeKTpoMarHuTHoM nHaykuun dapaznes. Buxpesoe
ANIEKTPUYECKOE ToJie. DJIEKTPOJABIKYIAS CHJAa HMHIAYKUUU B IPOBOAHMKE, JBUKYLIEMCS
MOCTYNATEJIbHO B OAHOPOJHOM MarHuTHOM noiie. IIpaBuno Jlenua. MHAyKTUBHOCTB. fIBIeHUE
CaMOMHIYKIMH. DNEKTPOABIIKYIIAs CHJIa CAMOMHAYKIIMN. DHEPIUsl MArHUTHOTO I0JI KaTYIIKH
C TOKOM. DJEKTPOMAarHUTHOE MoJie. TeXHUYECKHe yCTPOWCTBAa M NMPAKTUYECKOE MPUMEHEHUE:
MOCTOSIHHBIE MArHHUTBI, AJICKTPOMArHUTHI, AJIEKTPOJBUTaTENb, YCKOPUTEIU dSJIEMEHTAPHBIX
YacTUL, MHAYKIUOHHAs mnedb. JlemoHcTpamuu OnbeiT Opcrena. OTKIOHEHHE 3JIEKTPOHHOIO
My4Yka MarHUTHBIM mojeM. JIMHUM WHAYKIIMU MarHuTHoro mnoiia. B3aumopeiicTBue aByX
MPOBOJHUKOB C¢ TOKOM. Cuia Ammepa. JleiictBue cuibl JlopeHnla Ha HMOHBI 3JEKTPOJINTA.
SIBnenue snexTpoMarHuTHON MHAYKUMU. [IpaBuno JleHma. 3aBUCHMOCTB 3JIEKTPOJIBHKYIIEH
CWIbl MHAYKIMH OT CKOPOCTH HW3MEHEHMSl MAarHUTHOTO MOTOKAa. SIBI€HHWE CAMOMHIYKIIHH.
YdeHU4ecKuil 3KCIIepUMEHT, JabopaTopHble paboThl M3ydeHne MarHMUTHOTO TOJS KaTYIIKH C
TokoM. MccnegoBaHue AEMCTBUSL MOCTOSIHHOTO MarHuTa Ha paMKy C TOKoM. MccienoBaHue
SIBJICHUS DJIEKTPOMArHUTHOM MHTYKIIUH.

Pazpea 5. KoJsie0anusi 1 BOJIHBI
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Tema 1. Mexanuyeckue W 3JIeKTPOMATHUTHBIe Kojdebanus KonebartenbHas cuctema.
CBoOoanbie MexaHuueckue Kojebanus. ['apmonumdeckue konebanusa. Ilepuoxa, yacroTa,
amruintyna u ¢asza xonedbanuit. [IpykUHHBIN MasTHUK. MaTeMaTndecKuil MasTHUK. Y paBHEHUE
rapMOHMUYECKUX KosiebaHuil. [IpeBpamieHue 5SHEpruM IpU TAPMOHUYECKUX KOJEOAHHUSAX.
KonebGatenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KojJeOaHUsS B  UACATHLHOM
KoJeOaTeJIbHOM KOHType. AHAJOrusi MEXAY MEXaHHYECKUMH U 3JIEKTPOMarHUTHBIMU
konebanusimu. @opmyna Tomcona. 3akoH cOXpaHEHHs SHEPTUU B UACATHLHOM KOJIeOaTeIbHOM
KOHTYDE.

[IpencraBienue o 3aTyxarolux KoneOaHUsSX. BhIHYy X /I€HHbIE MEXaHUYECKHE KOJIeOaHMUS.
Pe3onanc. BeiHyX/1eHHBIE /1€eKTpOMarHuTHele KojeOanus. IlepeMennsiil Tok. CHHYCOUIaIbHBIHN
MEPEMEHHBIN TOK. MOIIIHOCTh NEPEMEHHOTO0 TOKA. AMIUIUTY/IHOE M JEHCTBYIOIEE 3HAYEHUE
CHJIBl TOKa W HampspkeHus. Tpanchopmatop. IIpomsBoactBo, mepenada M moTpeOiieHUe
ANEKTPUUECKOMN SHEPTUU. DKOJIOTMUYECKUE PUCKHU MTPU MTPOU3BOACTBE AeKTpo3Heprun. Kynbrypa
WCIOJIb30BAHMS DJICKTPOIHEPTHUM B TOBCEJHEBHOM JKM3HHU. TEXHUYECKHME YCTPOWCTBA U
MPaKTUYECKOE NPUMEHEHHE: 3JIEKTPUUYECKUN 3BOHOK, I€HEpaTop IMEPEMEHHOI0 TOKa, JIMHUHU
anektponepenad. Jlemonctpauun HMcecnenoBaHue napaMeTrpoB  KoJeOAaTEIbHOM CHCTEMBI
(Npy’>KMHHBIM WJIK MaTeMaTH4eckuil wmasTHHK). HaOmiomeHue 3aTyxaromux KoJeOaHHIA.
HccnenoBanne CBOWCTB BBIHYXKACHHBIX KoneOanwil. HaGmionmenwe pesonanca. CBoOogHBIC
ANIEKTPOMArHuTHbIe Kojiebanua. OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKa M HANpPSKEHUS OT
BPEMEHM) JUIsl DJIEKTPOMAarHUTHBIX KojieOaHWil. Pe3oHaHC mpH Mocie10BaTeIbHOM COEIUHEHUH
pe3ucTropa, KaTylmlKd HMHIYKTUBHOCTHM M KOHAEHcaTopa. Mojenb JIMHUM 3JIEKTPONEpeIayn.
YdeHU4ecKkuil SKCIePHUMEHT, jabopaTopHble paboTel McciemoBaHne 3aBUCHMOCTH MEpUOJA
MaJsbIX KoyieOaHUi Ipy3a Ha HUTH OT AJIMHBI HUTH M Macchl rpy3a. MccnenoBanue nepeMeHHOro
TOKA B LIETIH U3 TIOCJIEIOBATEIIBHO COSUHEHHBIX KOHJIEHCATOPA, KaTYILKU U PE3UCTOpa.

Tema 2. MexaHu4ecKHe M 3JIEKTPOMATHUTHBIE BOJHBI

MexaHnyeckue BOJHBI, yCII0BUs pacupocTpanenus. [lepuon. CkopocTh pacnpocTpaHeHUs
u januHa BonHbL Ilomepeunble M TpojonbHBIE BOMHBL. MHTepdepeHuus u audpakuus
MEXaHWYEeCKUX BOJIH. 3BYK. CKOpocTh 3ByKa. ['pomkocTh 3Byka. Breicota ToHa. TemOp 3ByKa.
DONEeKTpOMarHuTHbIE BOJIHBI. YCJIOBHUSl H3IIy4Y€HUs OJEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BeKTopoB E, B, v B asiekTpoMarauTHOM BosiHe. CBOMCTBA 3JI€KTPOMATHUTHBIX BOJIH:
OTpakeHHe, TMpeloMiIeHHe, moispuzanus, audpakaus, uHTepdepenius.  CKOpoCTb
AJIEKTPOMAarHuTHBIX BOJIH. lllkana 371eKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3eKTPOMarHUTHBIX
BOJIH B TexHHUKe u ObITy. [lpuHUUMOBI paguocBsizu U TelneBUIeHUs. Pamuonmoxarius.
DNEeKTPOMAarHUTHOE 3arpsi3HEHHE OKpYyXKaromiedl cpefapl. TeXHUYECKHE YCTpPOMCTBA H
MPaKTUYECKOE TNPUMEHEHHE: MY3bIKAJIbHbIE WHCTPYMEHTBHI, YJIbTPa3BYyKOBas JMArHOCTUKA B
TEXHUKE ¥ MEJHIINHE, pajiap, paJuonpuéMHIK, TeIeBU30p, aHTeHHa, Tenedon, CBU-neus.

JHlemoHcTpanun OOpa3oBaHHE M PACIPOCTPAHEHHUE IOMEPEYHBIX W MPOJOJBHBIX BOJH.
KoneOmromeecs Tenmo Kak MCTOYHMK 3BykKa. HaOmrojeHue oOTpakeHUs U NPETOMIICHHMS
MeXaHW4YecKux BoJIH. HalOmionenue wuHTepdepeHIMH U AUPPAKIUN MEXaHUYECKUX BOJH.
3ByKoBOH pe3oHaHc. HaOmroneHue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOH U
gacToTo Konebanmii. MccnemoBaHue CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKeHUE,
npejoMiIeHue, noispusanus, audpaxius, uarepdpepennus. Tema 3. Onruka ['eomerpuyeckas
ontuka. [IpsaMonuHeliHOe paclipocTpaHEHHE CBETa B OOHOPOoAHOU cpene. Jlyu cBera. ToueuHslit
UCTOYHUK cBeTa. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne nm3o0paxeHUil B
I0cKOM 3epkaie. [Ipenomienue cBeta. 3aKOHBI TPeTOMIICHHUS cBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenoMienus. I[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHBI yron IMOJHOTO BHYTPEHHETO
orpaxkenusa. Jlucnepcusi ceta. CnoxHblii coctaB Oemoro cpera. L[Ber. CoOuparomue u
pacceuBaronie JuH3bl. ToHKasg JMH3a. POKYCHOE pACCTOSHHUE M ONTHYECKAas CHJIAa TOHKOMU
nuH3b1. [locTpoenue nzobpaxeHuii B COOMPAIOIIUX U paccenBarouX JuH3aX. DopMyna TOHKOM
JUH3BL. YBEJIWYEHHE, AaBaeMoe JIUH30M. [Ipenensl mpUMEHUMOCTH I€OMETPUYECKOW ONTHKHU.
BonnoBas ontuka. UnTepdepenius cBera. KorepeHTHbIE HUCTOUHUKH. Y CIOBHS HAOIIOJCHUS
MaKCHUMyMOB 1 MUHUMYMOB B HHTEP(PEPEHLIMOHHON KapTHUHE OT JBYX CUH(A3HBIX KOT€PEHTHBIX
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uctouyHukoB. [udpakmus ceera. udpakimonnas pemérka. YciaoBue HaOMIOJEHHS TJIAaBHBIX
MaKCUMYMOB TMpH TaJ€HHH MOHOXPOMATHYECKOTO CBeTa Ha AU(PAKIHOHHYIO pEHIETKY.
[Monspuzanus cBera. TexHUYECKHME YCTPOWCTBA M MPAKTUUYECKOE MPUMEHEHUE: OYKH, JIyna,
¢doroanmapar, MPOSKIUOHHBIA ammapar, MHKPOCKOI, TEJECKOIN, BOJOKOHHAs OITHKA,
nudpakiuonHas pemeérka, nonspoun. Jemoncrpauuu IIpsMonuHeliHOe pacmpocTpaHeHue,
OTpa)keHHE M mpenomiieHue cBera. Onrudeckue npubOopsl. IloHOE BHyTpeHHEE OTpa)KeHHE.
Monens cBeroBona. MccienoBanue CBOWCTB M300paskeHUH B JHMH3aX. MoOJEnU MHKPOCKOIIA,
teneckomna. HaGmronenne natepdepenimu cera. Habmonenune nudpaknuu cBera. HaGmonenue
JUCIIEPCUH CBETA

[lomyuyenune cnekrpa ¢ mnomombl MHpus3Mbl. [lodydeHne cmnekTpa ¢ ITOMOIIBIO
nudpakuonHo pemérku. Habmionenue mnonspuzanuy cBeTa. YUYEHMUYECKUN JKCIEPHUMEHT,
naboparopubeie paboThl VM3MepeHne mokaszarens MpeioMJIeHHs crekiia. MccnemoBaHue CBONCTB
n300paxeHuit B muH3ax. Habmronenue aucnepcun ceera.

Pa3nes 6. OcHOBBI cieHAJILHOM T€OPHH OTHOCUTEIbHOCTH

['paHnnbl MPUMEHMMOCTH KJIacCHYecKOol MexaHukH. llocTynaTel cnenuanbHOW TEOpUU
OTHOCUTEJIHOCTH: HHBAPUAHTHOCTh MOJYyJiI CKOPOCTM CB€Ta B BaKyyMme, MPHHIIMII
OTHOCUTEIBHOCTH DiHIITEeHHA. OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU U
COKpalleHHE JUIMHBI. DHEPIU U UMILYJIbC PENATUBUCTCKON yacTHIbl. CBSA3b Macchl ¢ 3HEpPruen
Y UMITYJIbCOM PEISTUBUCTCKOM YaCTULBI. DHEPTHUS MTOKOS.

Paszpnen 7. KBanToBas puszuka

Tema 1. J1eMeHTHI KBAaHTOBOM ONTUKH POTOHBI.

®opmyna Ilnanka cBs3u sHEPruM (HOTOHA C €r0 YaCTOTOW. DHEPrus U UMIYJbC (POoTOHA.
OtkpeiTie u uccineaoBanue ¢orodrddexra. Onbitel A.I'. CroneroBa. 3akoHbl (poTodddexTa.
VYpaBuenune OinmreiiHa s dorodddekra. «Kpacnas rpanuna» ¢orodddexra. JlaBnenue
ceera. OmpbiThl I1LH. JleGeneBa. Xummueckoe AEHCTBHE cBeTa. TEXHMUYECKHE YCTPOHCTBA M
NPaKTUYEeCKOe TNPUMEHEHHUE: (OTOITEMEHT, (OTOAATUMK, CONHEeuHas OaTapesi, CBETOIUO/.
Hemonctpanun PotorddekT Ha yCcTaHOBKE C LIMHKOBOM muacTuHOW. MccnemoBaHue 3aKOHOB
BHemHero Gortoddpekra. Creroanon. ConHeuHas 6arapest.

Tema 2. Ctpoenue atoma Moaesb atoma Tomcona.

OmneiTel Pesepdopaa mo paccesauto o-dactuil. [lmanerapuas monens aroma. [locTynaTs
bopa. U3nyuenue u nornomieHue GOTOHOB MPHU MEPEX0Jie aToMa C OJHOTO YPOBHS YHEPIHH Ha
npyroi. Buabl cnektpoB. CnekTp ypoBHEH »HEpruM aroma BoJopoja. BoiHOBBIE cBoiicTBa
yactull. Bonuel ne bpoiinsa. KopryckynsipHo-BoinHOBOM Ayanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
n3nyyeHue. TeXHUYecKHne YCTpPOWCTBAa M IMPAKTUYECKOE NPUMEHEHHUE: CHEKTPAJbHBbIA aHAJIN3
(cTIeKTpOCKoOI), JIa3ep, KBAHTOBBIA KOMIBIOTE.

HemoHcTpauun Mogens onbita Peseppopaa. OmnpeneneHue UIMHBI BOJHBI Jla3epa.
HaGmronenne nuHeWYaThIX CHEKTPOB u3MydeHUs. Jlazep. VYueHHWYeCcKHil SKCHEpHUMEHT,
naboparopubie paboTel HaOmroieHne TMHeHYaToro CleKTpa.

Tema 3. ATomMHOe AP0

OKCIEpUMEHTBI,  JI0Ka3bIBAIOLIUE CIIO)KHOCTb ~ CTPOEHHA  sjpa. OTkpbiTHE
paauoaktuBHOCTH. OnbITH Pe3depdopaa mo onpeneneHno coctaBa paaAuoakKTUBHOTO U3ITyUeHUS.
CoiicTBa anbda-, 6eTa-, raMma-u3IydeHus. BinsHue paaroakTHBHOCTH Ha KMBBIE OPTaHU3MBI.
OTtkpeiTHEe TIpoTOHa W HeWTpoHa. HykionHas mopnens siapa [eitzenOepra— MBanenko. 3apsia
snapa. MaccoBoe uncino snapa. M3oromnel. Anbda-pacnajz. DIEKTPOHHBIN U MO3UTPOHHBIA OeTa-
pacnazn. ['amma-uznydenue. 3aK0H paAMOaKTUBHOTO paciajia. JHEPTUs CBSI3U HYKJIOHOB B siJIpe.
Anepusie cunbl. Jledhekt maccel sapa. Sneprsle peakiuu. Jlenenue u cuHTE3 saep. SnepHbIid
peaktop. Tepmosimepuwiii cunte3. [IpoOiembl W MEPCHEKTHBBI  SJIEPHONM  HHEPTETHKH.
DKOJIOrMYeCKHE acCHEeKThl SAEPHOM SHEpPreTUKU. OJeMEHTapHble 4acTHlbl. OTKpbITHE
MO3UTpOHAa. MeToAbl HaOMIOACHUS U PETUCTPALlMU AJIEMEHTApHBIX YacTull. DyHIaMeHTalIbHbIE
B3auMojieiicTBua. EnuMHCTBO (u3nueckold KapTUHBI MHpa. TeXHHUYECKHEe YCTpPOHCTBA U
MpaKTUYeCKoe MPUMEHEHHUE: A03UMETp, kamepa BunbcoHa, siiepHbIil peakTop, aToMHas 6omMOa.
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Hemonctpanun CuéT4uK HOHU3UPYIOIIUX YaCTHUIl. YUYEHUUECKHUH SKCIIEPUMEHT, Jab0opaTopHbIe
pabotsl MccnenoBanue TpekoB 9acTull (10 TOTOBBIM (poTorpadusim)

Pa3zgea 8. JiieMeHTBI AaCTPOHOMUM U ACTPOPU3MKHU

Oranel pa3BuTus acTpoHomuH. [lpukinazHoe ¥ MHMpPOBO33PEHUECKOE 3HAYCHHE
actpoHoMuu. Bup 3Bé3nHoro HebGa. Co3Be3nus, sipkue 3BE3/bI, TUIAHETHI, UX BUJIUMOE BUKCHHE.
Conneunas cuctema. Comnnne. ConHeunast akTuBHOCTh. Mcrounuk sueprun ConHia U 3BE3.
3BE3/1bI, X OCHOBHBIE XapAaKTEPHUCTHKHU. J[MarpamMma «CHEKTpaJbHBIA KJIACC — CBETHUMOCTBHY.
3BE3/1bI IIABHOM MOCIIE0OBATEILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY» JJIs 3BE3]] TJIABHOM
MOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE37. COBpEeMEHHBIE TIPEACTABICHUS O
MIPOUCXO0XkAeHUN U 3BomonKu CosHLa U 3BE37. DTambl KU3HU 3BE3M. Muteunsiii [lyTs — Hama
lNanakTtuka. [lonoxxenne u amxenue Connua B ["anaktuke. Tunbl ranaktuk. Paguoranaktuku u
kBa3apbl. YEpHBIE IBIPHI B Apax TaJaKTUK

Bcenennas. Pacmmpenue Bceenennoi. 3akoH Xa0O06ma. PaszOeranume ramaktuk. Teopus
Bonemoro  B3peiBa.  PenmkToBoe  m3mydenwe. MacmrabHas — cTpyktypa  BceneHHoi.
Mertaranaktuka. Hepeménusie npoOaemMbl acTpOHOMHH. YUEHHYECKHE  HaOMIOJeHUS
HaGutoieHuss HeBOOPYKEHHBIM IJIa30M C MCIOJb30BAaHUEM KOMIIBIOTEPHBIX NMPUIOKEHUH IS
oTpe/ieNieHUs] TIOJIOKEHUSI HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3MS
Cesepnoro noinymapust u sipkue 3BE3/1bl. HaOmonenus B teneckon JIyHbl, mmaHeT, Miae4Horo
[IyTn.

O0o0maroniee noBTOpeHUE

Ponp ¢u3uku M acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMATbHOM H

THYECKOW cdepax [esTeNTbHOCTH YeloBeKa, pojib M MecTo (U3UKM M aCTPOHOMHU B
COBpPEMEHHOM Hay4YHOW KapTUHE MHUpa, poiib (Qu3uueckod Teopud B (HOPMUPOBAHUU
NpeJCTaBIeHUN 0 (PU3NYECKON KapTHHE MHUPa, MECTO (PU3UUECKON KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEJCTABICHUMN O PUPO/IE.

Me:xnpeameTHble CBSI3H

Wzydenne kypca Gpu3nku 6a30BOr0 YPOBHS OCYIIECTBISICTCS C YUYETOM COJEP>KATEIbHBIX
MEXIIPEIMETHBIX CBSA3EH ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpadru U TEXHOJIOTHH.
MexnpeaMeTHbIE MOHATHUSA, CBA3aHHBIE C M3YYEHHEM METOJ0B HAyYHOIO IMO3HAHMUS: SIBJICHUE,
Hay4HBIN (akT, TMnore3a, (uU3NYecKas BeUYMHA, 3aKOH, TEOpHs, HAOIIOICHHE, SKCIICPUMEHT,
MOJEIIMPOBAaHUE, MOJIelb, H3MEpeHue. MareMaTruka: pelieHue CHCTEMbl ypaBHEHHH,
TPUTOHOMETPUYECKHE  (PYHKUIMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAHICHC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOEKLUHUH HA OCU KOOPAMHAT, CIOKEHUE
BEKTOPOB, TIPOM3BOJHBIC DIIEMEHTAPHBIX (DYHKUIWH, NpPU3HAKA TOAO0OHMS TPEYTOJIHHUKOB,
ornpejeNieHue IJIOMAAN TUIOCKUX puryp u oobéMma Ten. buosiorus: snexkTpuyeckue sBJICHUS B
KHUBOU MpHUpoAe, KoueOaTeIbHbIE IBUKEHUS B )KMBOW MPHUPOJIE, ONITUYECKHUE SIBICHUS B KUBOU
MPUPOJE, JACUCTBUE PAMALMMA HA JKUBBIE OPraHU3Mbl. XHUMHS: CTPOEHHUE aTOMOB M MOJIEKYI,
KpUCTAJIJIMYECKAsl CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl OOpPa30BaHMS KPUCTAJUIMUYECKOM
pEemETKH, CIIeKTPaNIbHBIN aHanu3. ['eorpadus: MarHUTHBIE MOJIOCA 3€MJIH, 3aJI€KU MArHUTHBIX
pyn, hoTochEMKa 3eMHON MOBEPXHOCTH, MpeIcKa3aHUe 3eMIICTpsceHU. TeXHONOTHs: JTUHUN
3JIEKTpOIIepeay, TeHepaTop NEPEMEHHOIO TOKa, 3JEKTPOJABUIAaTeNlb, WHIAYKIMOHHAs II€Yb,
paznap, paguonpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-neub, MPOEKIMOHHBIN anmapar,
BOJIOKOHHAs OITHKA, COJTHEeUHas Oarapesl.
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Buj yueOHoit padoThI

O0BeM B yacax

O0u1asi TPY10€eMKOCTh 74
Y4yeOHasi Harpy3ka 00y4auierocs 72
B TOM YHUCJIE:

YPOK 72
CamocrosiTeibHast padoTa 2

IIpomeskyTounas arrecrtauus B Gopme nudpdepeHunpoBaHHOroO 3auera




S.TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEIMETA
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OVII. 05 ®u3uka
0Oo0nem Koabl 00mmux
4acoB KOMIIeTeHIU I
H JIHYHOCTHBIX
HaumeHoBaHue MeTanpeaMeTHBIX,
Conep:xkanue yueOHOro MaTepuaia u GopMbl OPraHU3aUMUM 1eSITeIbHOCTH 00yYAaOIINXCS
pa3fiesioB M TeM NnpeIMeTHBIX pPe3yJIbTATOB,
(¢opmupoBaHuI0 KOTOPBIX
CIOCOOCTBYET JIEMEHT
MPOrPaMMBbI
1 2 3 4
Pa3nen.l ®u3uka U MEeTOAbI HAYYHOI0 MO3HAHUS. 2(2/0/0)
Tema 1.1. Ypox 2
Beenenne. ®usnka ul.Ousuka — Hayka O MpUpoOIe. OK 01, OK 02, OK 04, OK
METOZIBI Hay4yHOro_2. Hay4unrpie MeTOBI TIO3HAHUS OKPY>KaOLIETO MUPA. 05
[IO3HAHUS. 3.PoJb sKCTIepuMeHTa ¥ Teopusl B IIPOLIEcce TIO3HAHUS TPUPOJIBI. DKCIIEPUMEHT B (DH3HKE. UIP 2, JIP 4, JIP 5, JIP 6
4. MonenmupoBanue (GU3NICCKUX SIBICHAN U MPOIICCCOB. MP 1, MP 2, MP 3.
5.HayuHble runoressl.
6.Du3nueckas 3aKOHbI U TEOPHUH. [TP1, ITP 5, ITP 6, ITP 9, ITP
7.I'paHUIIBI MPUMEHUMOCTH (PU3NIESCKUX 3aKOHOB. 10, ITP11, ITP12, ITP15,
8. [IpyHIIATT COOTBETCTBUSL. I1P19.
9.Pone 11 MecTo QUMK B QOPMUPOBAHUN COBPEMEHHON HAYYIHOW KapTUHBI MHPA, B TPAKTUICCKOM
eATEILHOCTH JTIOAEH.
10. lemoHcTpauuu.
AHAJIOTOBBIC W ITU(PPOBBIC H3MEPHUTEIBHBIC TPUOOPHI, KOMIBIOTEPHBIC TATYHKH.
IIpodeccHoOHATBLHO OPHMEHTHPOBAHHOE COJIEPAKAHNE
1.0u3nKa U MEIMIIMHA.
Pa3nen.2MexaHuka. 6(6/0/0)
Tema 2.1. Ypoxk 2

Kunematunka.

1.Mexanunueckoe aBmkeHrne. OTHOCUTENBHOCTh MEXaHUUECKOTo ABMkeHus. CrucreMa orcyeTa. TpaeKTopus..
2.IlepeMenieHue, CKOPOCTh (CPEeIHss CKOPOCTh, MTHOBEHHAS! CKOPOCTb) M YCKOPCHHUE MaTEPHUATBHON TOYKH, UX
MPOSKIINH Ha OCH CUCTEMBI KoopAnHAT. CII0KEHUE TIEPEMENICHN U CIIOKEHNE CKOPOCTEH.

3.PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE NBIKEHHE. [ paduku 3aBUCUMOCTH KOOPAWHAT, CKOPOCTH,
YCKOPEHHS, TIYTH U TIEPEMEIIICHUS MaTePHaIbHON TOYKH OT BPEMEHH.

4.CBoOoHOE TazieHne. Y CKOpeHre CBOOOJHOTO ITaeHHSI.

5.KpuBonuneiitHoe nBuxxeHue. /BuxeHne MarepruaabHON TOUKH 10 OKPY>KHOCTH C MTOCTOSIHHOM MO MOZYJIIO
CKOpPOCTBIO. YTIIOBasi CKOPOCTh, TIMHEWHas cKopocTh. [lepuo u wactora obpamenus. LleHTpocTpemurensHOe
YCKOpEHUE.

6. TexHruuecKkrue yCTpocTBa U MPAKTUYECKOEe MPUMEHEHHE: CIIUJOMETP, IBUKEHUE CHAPSAOB, IIEMHbIE U
[pEMEHHBIC TIEpeIauH.

7.JleMOHCcTpaluu.

OK 01, OK 02, OK 04, OK
05, OK 07

JIP 2,
JIP3,J1P4,J1P5,JIP6,JIP 7
MP 1, MP 2, MP 3

TP 2, TIP 3, TIP 5,
[1P6,ITP7,
[1P9,,ITP11,ITP12,ITP13,IIP
17.
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1)Mopenb cucTeMBbl OTCUETa, MILTFOCTPALMS KHHEMAaTHIYECKIX XapaKTePUCTHK JABHKEHHSL.
2)[IpeoOpa3oBaHMe IBMKEHUH C UCIIOIB30BAaHUEM ITPOCTHIX MEXAHNU3MOB.

3)[TageHue Tea B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

4)HaOntonienue ABMKEHUs Telia, OPOIISHHOTO 1101 YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.
5)3MepeHne yCKOPEHUsT CBOOOIHOTO TTaICHHS.

6)HampaBieHue cKOpoCTH IPH IBHKEHUH 110 OKPYKHOCTH.

7)Y YeHNYECKHH 3KCIIEPUMEHT, JJAOOpaTOpHBIE PabOTHI

8)3yueHne HepaBHOMEPHOTO JABHKECHUS C IIENIBI0 ONPE/IeIeHHs MTHOBEHHON CKOPOCTH.
9)/ccnenoBanne COOTHOUICHHS MKy MYTSAMH, TPOHICHHBIMH TEJIOM 3a MOCIIEI0BATELHBIC PaBHbBIE
MIPOMEXXYTKH BPEMEHH ITPH PaBHOYCKOPEHHOM JIBI)KEHUH C HA4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.
10)3yyeHne IBHKEHHUS apHUKa B BA3KOH KUAKOCTH.

11)M3yuenune qBIKEHUS! Tesla, OPOLIEHHOTO TOPU30HTAIIBHO.

IIpodeccnoHaTbHO OPUEHTHPOBAHHOE COlEP:KAHUE

I.OpFaHI/ISM Kak 00BbEKT MEXaHHYEeCKOro onucanus. CTeneHu INOJABHXXHOCTH TECJIa U KOHEYHOCTCH.
2.MexaHuka JBWIXXCHUS TCJIa U €TI0 yacTei Ha MMpUMEPE pas3IMIHbIX BUJOB CIIOpTaA: xozu;6a, 661", IPBIXKKH,
T'MMHAaCTHKa.

3.PeKOp}IHLIe CKOpPOCTH B HEKOTOPLIX BUAAX CIiopTa, IPEACJIbHBIC BO3SMOXKHOCTHU OpraHu3Ma 4Y€JI0BCKaA.

Tema 2.2.
Jnnamuka.

Ypok

1.IIpunnun otHocuTenbHOCTH ["anunes. IlepBeblii 3akoH HetoToHa. MHepuuanbHble CUCTEMBI OTCUETA.
2. Macca tena. Crna. [IpuHmmn cynepro3unnu cuil. Bropoii 3akoH HeloToHA 17151 MaTepHaTbHONW TOUKH.
Tperuii 3akoH HploTOHA 17151 MaTepUaIbHBIX TOYEK.
3.3akoH BcemupHoro TsroteHus. Cuia Tspkectu. [lepBas kocMudeckas CKOPOCTb.
4.Cuna ynpyroctu. 3akoH ['yka. Bec tena.
5. Tpenune. Bunsl Tpenns (1mokos, ckonbxeHus, kauenuns). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHHs
CKOJIBKEHUS U cuiia TpeHus nokosi. Koadduument tpenus. Cuiia COMpOTUBICHHUS P JBIKEHUH Tella B
PKHUAKOCTH HJIU rase.
6.ITocTymaTensHOE M BpamaTeIbHOE IBHKCHHE a0COTIOTHO TBEPIOTO Tela.
7.MOMEHT cHJIBl OTHOCUTENIBHO OCH BpaieHus. [1lnedo cuiibl. YcnoBus paBHOBECHS TBEPAOIO TENA
8.Texnuueckue yCTpoiicTBa U PAKTUIECKOE NMPUMEHEHHE: TIOALIIMITHUKY, IBI)KEHNE HCKYCCTBEHHBIX
CITyTHUKOB.
9.JleMoHCTpanuy.

1)SIBnenue nHepuum.

2)CpaBHEHHE MacC B3aUMOACHCTBYIONINX TEII.

3)Bropoii 3akoH HeioToHAa.

4)3mepenne Ccuil.

5)CrnoxeHne Cul.

6)3aBUCHMOCTb CHJIBI YIIPYTOCTH OT Ae(hOpMaLHH.

7)HeBecomocTs. Bec Tena npu ycKOpeHHOM TOABEME U TIaJJCHUH.

8)CpaBHeHUE CHUIT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHHUS.

9)YcnoBus paBHOBECHs TBEPOTO Tesa. Buabl paBHOBecHs

10)YdeHndecKkuit 3KCIIepUMEHT, J1JA00OPaTOpHBIE pabOThI

OK 01, OK 02, OK 04, OK
05, OK 07.

JIP 2, JIP4, JIPS,JIP6,JIP7.
MP 1, MP 2, MP 3.

[1P1, TIP 2, TIP 3, TIP 4, IIP
s, TP 6, TIP 7, TIP 8, TIP 9,
TP 10,[TP12.ITP14,ITP16.




16

11)3y4yenne nBuxeHus: OpycKka M0 HAKIIOHHOW TUIOCKOCTH.

12)MccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BOZHUKAIOLIMX B TIPYXKUHE U PE3MHOBOM 00paslie, OT X
neopmanuu.

13)WccrnenoBanre yCIOBUH paBHOBECHUS TBEPOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.

IMpodeccHoHAIbHO OPHEHTHPOBAHHOE CO/IEpP:KAHIE

1.Macca Tena yenoBexa. Pacnipenienienne Macchl MEXy 3BEHBSIMU TeEJa YEIOBEKA.

2.IlpencraBnenne o NEHCTBUM OTIOPHO-IBUTATEIBHOTO arapara 4eJI0BeKa.

3.Poib cui TATOTEHHMS B MTOJIEPKaHUH BEPTHKAJIbHON 03Bl YEIOBEKa, IIPH X01b0€, B Pa3INYHBIX BUAAX
criopta. Ponb cMasku B paboTe CycTaBoB.

4.Bec koCMOHABTa Ha Pa3IMYHBIX CTAIHMIX KOCMHUYECKOTO MojieTa. J[eficTBe HEeBECOMOCTH U MEPETPy30K Ha
opranusM uesioBeka. [ToHsiTHe 0 HeHTPOGYTrHpOBaHUSI.

Tema 2.3.
3aKOHBI COXpaHEHUS B
MeXaHHKe.

Ypok

1. mmyiec MaTepraIbHO# TOUKH (Tena), CHCTEMBI MATepHAIBHBIX TOUEeK. VIMITYIIbC CHITBI 1 MI3MEHEHUE
MMIyJbca Tela. 3aKOH COXPaHEHUs UMITyJIbca. PeakTHBHOE IBUXKEHUE.
2. PaGora cmitbl. MOIITHOCTH CHIIBI.
3. Kunernueckast sHeprus MaTepraibHON TOUKU. Teopema 00 N3MEHEHUN KHHETHYECKOH SHEPTHH.
4.ITorenumanbhas sHeprus. [loTeHManbHas SHEprHst yrpyro AeGopMHUpOBaHHON NMpyXuHbI. [loTeHIaTbHAS
DHEPTHUs Tella BOJIM3HM MOBEPXHOCTH 3EMIIH.
5.IloTeHnuanbpHbIE U HETIOTEHIIMATBHBIE CHIIBI. CBSI3b paOOTHI HEMTOTEHITHATIBHBIX CHJI C H3MEHECHHEM
MEXaHUIECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHNIECKON SHEPTUH.
6.YTIpyrue u Heympyrue CTOIKHOBEHHS.
7. TexHuuecKue yCTpoucTBa U MPAKTUUECKOE MPUMEHEHHE: BOJOMET, KOIEp, IPYKUHHBINA MUCTOJET, ABUKECHHE
paKer.
8. JleMoHCTparuu.
1)3axoH coxpaHEHUs] UMITyJIbCA.
2)PeakTHUBHOE JBHKCHHE.
3)Ilepexon NOTEHIUATBHON SHEPTUN B KHHETHUECKYIO U 0OPaTHO.
4)YdaeHn4yecKuil SKCIIEpUMEHT, 1a00paTOpHbIE PabOTHI
5)13y4eHne abCOMOTHO HEYIIPYTOro yAapa C MOMOMIBIO IBYX OJANHAKOBBIX HUTSHBIX MAsTHUKOB.
6)MccrnenoBanue cBsi3U pabOTHI CUITBI C N3MEHEHHEM MEXaHHMUYECKOM SHEPIHH Tejla Ha IPUMEPE PacTsHKEHHS
€3MHOBOT'0 JKIYTa.

IIpodeccHoHaJIbHO OPHEHTHPOBAHHOE CO/IEpP:KAHIE

1.Pabota 1 MOIIHOCTB YenoBeka (MpH pa3IndHbIX Gu3nueckux Harpyskax).Padbora cepaia. Dpromerpust
2 IlpeBpareHne U mpeoOpa3oBaHNe YHEPTUH NPH ABHKCHUH YSJIOBEKA.
3.Y4er 3aKOHOB (PU3MKHM IIPU TPEHUPOBKAX CIIOPTCMEHOB U B PaOHINTALMOHHBIX MEPOIPHSTHSIX.

OK 01, OK 02, OK 04, OK
05, OK 07.

JIP 2, JIP 4,J1PS, JIP 7.

.MP 1, MP 2, MP 3.

[1P 2, TIP 3, TIP 4, TIP 6, TP
7, TIP 8, TIP 9, TIP
10,1TP11,ITP12,[TP13,[1P14,
IP17.

Pa3nen.3 MoaekyJsipuas GU3NKa M TEPMOANHAMHUKA.

14(14/0/0)

Tema 3.1.
OCHOBBI MOJIEKYJISIPHO-
KUHETUYECKON TEOPHUH.

Ypok

2

1.OcHOBHBIE TIOJOKEHUS MOJNEKYIIPHO-KUHETHIECKOH TEOPHH U UX ONBITHOE 0OOCHOBaHHE.
2.bpoyHOBCKOE TBHKEHUE.

3. duddyszus.

4. Xapaktep IBIKEHUS M B3aUMOJISHCTBHUS YaCTHI] BEIIECTBA.

OK 01, OK 02, OK 04,
OKO05, OK 07.
UIP 2, JIP 4, JIP 5,JIP 7.

.MP 1, MP 2, MP 3.
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5.Mopenu cTpoeHHs Ta30B, JKUIAKOCTEH U TBEPABIX Tel H 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX [1P 1, ITP 2, ITP 3, I1P 4, ITP
MOJIEIICH. 5,11P7,I1P8,ITP9,IIP10,
6.Macca 1 pazmMepbl MOJIEKYJI. [1P15,ITP19.

7.KonmmuectBo BemiectBa. [loctossHHas ABoraapo.
8.JleMoHCTpanuy.
1)OnbITH, TOKa3BIBAIONINE AUCKPETHOE CTPOCHUE BEIIeCTBa, POTOrpadmu MOJIEKYJ OPTaHIMYECKIX
COCIMHEHHUIA.
2)OmnbIThl 10 U PY3UH KUIKOCTEH U Ta30B.
3)Mogens OpOYHOBCKOTO ABYDKCHHS.
4)Mopens onbiTa lTepHa.
5)OnBITHI, 1I0Ka3bIBAIOIINE CYLIECTBOBAHHE MEKMOJIEKYJISIPHOTO B3aHMOIEHCTBHSI.

Tema 3.2. Ypoxk 2
Temmeparypa u  ee|l. TermioBoe paBHOBECHE. OK 01, OK 02, OK 04, OK
U3MEpEHHeE. 2. TemnepaTypa U €e U3MEpPEHHE. 05, OK 07.
3.1lIxana temneparyp Llenscust. JIP 2,J1P3, JIP 4, JIP 7.
4.AOCONIOTHAS TEMIIEpaTypa Kak Mepa CpeHeH KHHETUYEeCKOM SHEPTUU TeIIOBOrO JBMXKCHUSI YacTHI] ra3a. MP 1, MP 2, MP 3.
5.11Ixana remneparyp KenbBuHa. [P 1,ITP 2, ITP 3, ITP
6. TexHrnuecKne yCTpOMCTBA M MPAKTHIECKOE IPUMEHEHHUE: TEPMOMETP. 4,1TP6, ITP 7, TP 8, TTP 9,
ITpodeccnoHaIbHO OPUEHTHPOBAHHOE COlEP/KaAHUE [TP12,11P14.

1.®u3nuecKkue METOMBI, UCTIONb3YEeMbIe IIPH H3MEPCHUN TeMIIepaTyphI Tela YeJIOBeKa.
2.IIprMeHene HU3KUX TeMIepaTyp B MEIUIIHE.

Tema 3.3. Ypox 2
M neanbHbBIN 1.Mopaens uaeanbHOro rasa. OK 01, OK 02, OK 04, OK
ras.l'a30Bble 3aKOHEL.  [2. OCHOBHOE ypaBHEHHE MOJICKYJSIPHO-KHHETUYECKOW TEOPHH HIeaIbHOTO Ta3a. 05, OK 07.
3.1"a30BbIC 3aKOHBI. JIP 2, JIP 4, JIP 7.
4.Ypasaenue MenneneeBa-Knaneiipona. IMP 1, MP 2, MP 3.
5. 3akoH JlanbToHA. 1P 1, ITP 2, ITP 3,
6. M3omporueccsl B ueabHOM ra3e ¢ OCTOSIHHBIM KOJIMYECTBOM BELIECTBA. [1P4,ITPS5, ITP 7, TP 8, TIP
7.I'padrraeckoe mpeacTaBIeHHE H30MPOIIECCOB: U30TEPMa, M30X0pa, n3obapa. 9, ITP 10.

8. TexHMYECKHE YCTPOMCTBA U MMPAKTHUECKOE ITPUMEHEHHE: OapoMeTp.
0. JleMOHCTpaIuH.
1)Mopenb, WITIOCTpUpYOIIas NPUPOY JaBJICHHS Ta3a Ha CTEHKH COCY/a.
2)OnBITH, WUTIOCTPUPYIOIINE YPAaBHEHNE COCTOSHHS HACATBHOTO ra3a, H30IPOLIECCHI.
3)YaeHn4uecKuil SKCIIEPUMEHT, TabopaTOpHEIE pabOTHI
4)OrmpeneneHre Macchl BO3AyXa B KJIACCHOW KOMHATE Ha OCHOBE M3MEPEHHUI 00beMa KOMHATHI, TaBJICHUS 1
TeMITepaTypbl BO3lyXa B HEH.
5)UccnenoBanne 3aBUCHMOCTH MEK/1y TapaMeTpaMH COCTOSIHHSL pa3pesKeHHOTO rasa.
IIpodeccHoHAIBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
1.Ilpouecchl ra3o00MeHa B OpraHn3Me 4eaoBeKa.
2.Jlerounoe apixanue. Iporeccsl auddy3un B JIETKUX.
Tema 3.4. Ypoxk 2
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(OCHOBEI 1.TepmoauHaMuyeckas cucTema. OK 01, OK 02, OK 04, OK
TCPMOIMHAMHUKH. 2. BHyTpeHHSISI DHEPTUsl TEPMOAMHAMHYCCKOW CHCTEMBI M CITOCOOBI €€ H3MCHCHHUSI. 05, OK 07.
3.KonmdecTBo TEIIOTH U paboTa. JIP 2, JIP 4, JIP 7.
4.BHyTpeHHSsI SHepTrHs 0OJHOATOMHOTO H/ICAIBHOTO Ta3a. .MP 1, MP 2, MP 3.
5.Buael Terionepeaaun: TEIONPOBOJHOCTh, KOHBEKIIUS, U3TyUEHHE. [1P1, TIP 2, ITP 3, TIP
6.Y 1eapHas TEIMIOEMKOCTD BEIECTBA. 4 TIPS, ITP 6, ITP 7, TIP 8,
7.KonngecTBo TEIIOTH MpH TerwIonepenade. [P 9, ITP 10.ITP15,
[MP16,ITP21.
IIpodeccHoOHAIBLHO OPHEHTHPOBAHHOE CO/IEP:KaHNE
1Cnoco0sI TemiooOMeHa B yeaoBedeckoMm opranu3me. OOMEH BEIIeCTB.
2.Du3nvecKue OCHOBBI TEPMOPETYIISAIIUH KUBOTO opranu3ma. Tepmorpadus. Temiopacxoa npy JbIXaHUH.
Tema 3.5. Ypox
3aKO0HBI 1 .ITorsTHE 00 amnabaTHOM TIpoIIecCe. OK 01, OK 02, OK 04, OK
TE€PMOANHAMHUKH. 2.IlepBblil 3aKOH TEPMOJUHAMUKHY. 05, OK 07.
3.IIpumeHeHe MepBOro 3aKkoHa TEPMOJUHAMUKHU K U30IPOLIECCAM. JIP 2, JIP 4, JIP 5, JIP 7.
4.I'padudeckas HHTEpIpeTaIis paboThI rasa. MP 1, MP 2, MP 3
5.BTOpoii 3aKOH TepMOAMHAMHUKH. [TP1, ITP 2, ITP 3, IIP 4, ITP
6.HeoOpaTMOCTh IPOIIECCOB B MMPUPOJIE. 5, ITP 7, IIP 8, TIP 10.
IIpodeccHoOHATLHO OPHMEHTHPOBAHHOE COJIEPKAHNE
1.ITepBoe HaYamoO TEPMOTUHAMUKY B )KU3HEACATEIIEHOCTH OPTraHU3Ma.
2.BTopoii 3aK0H TePMOAMHAMUKY, TTOHATHE 00 YHTPOIIMH U HEIHTPOIIHH.
Tema 3.6. Ypok

TennoBbie MaIIUHEL.

1. TennoBele MalIMHEL.
2. IIpuHINATB AEHCTBHUA TETUIOBBIX MAIIUH.
3. [IpeoOpa3oBaHust SHEPTUU B TEILTIOBBIX MAIlIHHAX.
4.KoadpumueHT mone3Horo AeWCTBUS TEIUIOBON MAIITHHEL.
S.Huxor KapHo 1 ero ko3¢ GUIIEHT MTONIe3HOTO JeHCTBHUSI.
6.9K0JI0rHYecKre MPOOIIEMbI TEITIOIHEPIETHUKH.
7. TeXHUYECKUE YCTPOMCTBA W MPAKTUYCCKOC NPUMCHEHHUC: JBHTraTelb BHYTPECHHETO CrOpaHWs, OBITOBOWM
XOJIOIMIBHUK, KOHTUITUOHED.
8. JleMoHCTpanuu.
1)Mopenu mapoBoii TypOHUHBL, ABUTATEIsI BHYTPEHHETO CTOPAHUS, PEaKTHBHOTO IBUTATEIIA.

9.Y4eHNUeCKHid SKCIIEPUMEHT, JTabopaTOpHbIe PabOTHI

V3MepeHne yaeapbHOH TeIIOeMKOCTH.

IIpodeccHOHAIBLHO OPHEHTHPOBAHHOE CO/IEP:KaHNe

1.TeroBble CBOWCTBA OMOJIOTMYECKUX TKaHEH M MaTepUaJIOB, HCIIONB3YEMbIX B MEHIINHE.
2.JHepreTrka (U3MYECKUX YITPAKHEHUH YesoBeKa.

OK 01, OK 02, OK 04,
OK05, OK 07.

JIP 2,JIP3, JIP 4, JIP 7.

MP 1, MP 2, MP 3.

[P 1, TIP 2. TIP 3, TIP 4,
[1P6, ITP 7, TIP 8, TIP 9, TTP
10.ITP11,TTP15.

Tema 3.7.

ArperaTHbie
COCTOSIHHSI ~ BEIECTBA.
DazoBbIe MEPEXOIbI.

Ypok

1.ITapooGpa3oBanre 1 KOHACHCAIIHS.
2. UcnapeHue 1 KUIEHUE.

3.AOCOIIOTHAS M OTHOCUTEIbHAS BIAYKHOCTh BO3ayXa.

OK 01, OK 02, OK 04,
OKO05, OK 07.

JIP 1, JIP 2, JIP 3, JIP 5,
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4.HacplieHHsblil nap.

5.V nenpHas TEIoTa napoodpazoBaHusl.

6. 3aBHCUMOCTb TEMIIEPATYPbl KUIIEHUS OT AaBJICHUSL.

8.TBepnoe teno. Kpucramnyeckue n amopdHsie Tena.

0.AHU30TPONHS CBOMCTB KpHCTAIIOB. JKHIKHE KPUCTAIIIBL.

10.CoBpeMeHHBIEC MaTEepHATHI.

11.IlnaBnenne u KpUCTALIH3ANNA. Y JeNIbHas TeIuoTa IiasieHns. Cyomumanusi.

12.YpaBHeHne TemioBoro OanaHca.

13.Texuudeckne ycTpolcTBa U MPaKTHIECKOE IPUMEHEHHE: TUTPOMETP M IICUXPOMETP, KaJIOPUMETP,

14.lemoHCTpaLuu.
1)CBoiicTBa HACHILIEHHBIX MAPOB.
2)Kunenue mpyu NOHWKEHHOM JaBJICHUU.
3)Crioco0Ob1 H3MEpEeHNs BIAYKHOCTH.

15Y4ennueckuii SKciepruMeHT, 1abopaTopHbIe PabOTHI
V3mepeHne OTHOCUTENBEHON BIaKHOCTH BO3IYXA.

TCXHOJIOTUH MOJTYUYCHUSA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YUCJIC HAHOMATEPpUAJIOB, U HAHOTCXHOJIOTUH.

4)HabmoneHre HarpeBaHus U IJIABJICHUS KPUCTAJUIMIECKOTO BeIIecTBa. JJeMOHCTpays KpICTaIOB.

IIpodeccHoOHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE

1Posb ucniapeHus B )KU3HEICITCIBHOCTH YCIOBCKA.
2. BnusiHue BIaXKHOCTH Ha CaMOYyBCTBHUE YelIOBEKa
3.CocraB atMoc(epHOro BO3/IyXa, poJib MapIHaIbHBIX JaBICHUH €r0 OCHOBHBIX KOMIIOHEHT.

ITP6.
MP 1, MP 2, MP 3.

[P 1, TTP 2, IIP 3, TIP 4,ITP
6, TP 7, TIP 8. TIP 9, TTP
10,ITP11, TIP12, TIP13,
P14, TIP15, TIP21.

3JI€KTpI/I‘I€CKO€ IoJe.

Pa3nen.4 DieKTpoANHAMHKA. 16 (16/0/0)
Tema 4.1. Ypox 2
DNeKTpOoCTaTHKA. 1.OnexTpuzanus Tem. OK 01, OK 02, OK 04, OK
2.OneKkTpudecKkuit 3aps. 05, OK 07.
3./[Ba BUA STEKTPUUECKUX 3aPSIIOB. JIP 1, JIP 2, JIP 3, JIP 5,
4.1IpoBOIHUKH, TUDTICKTPUKHU H MTOTYTIPOBOIHUKH. UIP 7.
5. 3aKOH COXpaHEHUs IEKTPHUCSCKOTO 3apsiia. MP1, MP2, MP3.
6.B3anmMoneiicTBre 3apaa0oB. 1P 2, ITP 3, IIP 4,
7.3axon Kynona. [1P5,ITP6, ITP 8, ITP 9, TTP
8. ToueuHblil 2NEKTPUUECKUN 3apsi. 11, ITIP13.
0.TexHUUECKHE YCTPOUCTBA UITPAKTUIECKOE IPUMEHEHHE: IEKTPOCKOII, JIEKTPOMETP
10.demoHcTpauu.
1)YcTpoHcTBO M IPUHIIMIT JSHCTBHS SJIEKTPOMETPA.
2)B3anMoeicTBIE HAJICKTPH30BAHHBIX TEIL.
Tema 4.2. Ypox 2

1.OnexTpuueckoe noie.

2.HanpskeHHOCTb 3JIEKTPUIECKOT0 MOJIS.
3.IIpuHIUN Cynepno3uIiy JEeKTPUIECKUX MoIeH.
4. JINHUY HATIPSHKEHHOCTHU 3JIEKTPUIECKOTO TOJIS.
5.PaboTa CHJT DIIEKTPOCTATHYECKOTO TOJISL.

OK 01, OK 02, OK 04, OK
05, OK 07.

JIP 1, JIP 2, JIP 3, JIP 5, JIP
7.
MP 1, MP 2, MP 3.
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6.ITorennuan. Pa3HOCTh IIOTEHIIHATIOB.
7.IIpOBOTHUKY U AUIEKTPUKH B IIEKTPOCTATHUECKOM MOJIE.
8. [lnanexkTpuyeckas IpOHULIAEMOCTb.
0.TexHHUECKHE YCTPONUCTBA U IPAKTHUECKOE IPUMEHEHHUE: 3JEKTpOCTaTHYEeCKast 3alHiTa, 3a3eMICHHE
PIEKTPOIPUOOPOB.
10.IemoHCTpanmy.
1)DnexTpudeckoe mose 3apsKeHHBIX TEll.
2)ITpOBOAHUKH B 3JIEKTPOCTATHIECKOM TIOJIE.
3)OnekTpocTaTuuecKas 3aIuTa.
4)AM3IEKTPUKH B DJIEKTPOCTATUYECKOM IIOJIE.

IIpodeccHoOHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE

1.IToHsITHE O TOKOBOM AWMONE. DIEKTPHIECKOE TIOJIE THIIOJIS.
2.Du3ndecKkre OCHOBHI dJIeKTporpadumn.

[P 1, IIP 2, IIP 3, TIP 4, TP
7, TIP 8, ITP 9, TIP 10,
[1P16,I1P18.

Tema 4.3. Ypok
(DJIEKTPOEMKOCTb. 1.271eKTpoeMKOCTb. OK 01, OK 02, OK 04,
KonneHcatopsl. 2. KongeHcatopsl. OKO05, OK 07.
3.D5IeKTPOEMKOCTb TJIOCKOTO KOHIEHCaTOpa. JIP 1, JIP 2, JIP 3, JIP 5, JIP
4.OHeprus 3apsHDKeHHOTO KOHIEHcaTopa. 7.
5. TexHuueckne yCcTpoucTBa U IPAKTUUECKOE IPUMEHEHHUE: KOHEHCATOP, KOIIMPOBAJIbHBIN annapar, CTpyHHbII MP 1, MP 2, MP 3.
[IPUHTED. I1P 1, ITP 2,ITP 3, ITP 4, ITP
6./leMoHCTpanny. 7, ITP 8, I1P 9, ITP 10, ITP
1)3aBUCHMOCTB AJIEKTPOEMKOCTH TFIOCKOTO KOH/IEHCATOPa OT IUTONIA ¥ IUIACTHH, PACCTOSIHUS MEXKAY HUMH U 11, TIP13, TIP15, TTP19.
TTMRJIEKTPUYECKOH TPOHNIIAEMOCTH.
2)2Heprus 3apsKEHHOT0 KOHIEHCATOopa.
7.Y4eHN4ECKUH SKCIIEPUMEHT, J1abopaTopHbBIE paboOThI
M3mepeHne 3IeKTPOEMKOCTH KOHIECHCATOpa.
IIpogeccoHaJIbHO OPUEHTHPOBAHHOE COJeP:KAHHE
1. DyeKTpoeMKOCTh OMOIOTHYECKNX TKaHEH 1 Tesa JyeoBeKa.
2.Bausnne atMoc(epHOro 3JIeKTpUIECcTBa Ha YEJIOBEKa.
Tema 4.4, Ypok
[TocTostHHBII 1.2nexTpudeckuit TOK. OK 01, OK 02, OK 04, OK

3JIEKTPUUYECKHI TOK.

2.YcnoBusl CyIIECTBOBAHMS 3JIEKTPUIECKOTO TOKA.

3.Mcrounnku ToKa.

4.Cuna Toka. I1IoCTOSIHHBIN TOK.

5.Hanpsokenue.

6.3axoH OMa 715 ydacTKa Lemu.

7. OIEeKTpUIECKOE CONTPOTUBIICHHE.

8. Y menpHOE CONPOTHUBIICHHUE BEIIECTBA.

6.ITapamiensHOe U MOCIe0BaTEIbHOE COSTUHEHHE TIPOBOTHUKOB, CMELIAHHOE COSANHEHNE ITPOBOAHUKOB.

7. TexHu4ecKre yCTpONHCTBa M MPAaKTHIECKOE IPIMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, NCTOYHUKH TOKa,
RIIEKTPOHArpeBaTEIbHbIE IPUOOPEL, 3JTEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHHSL.

8.JleMOHCTpaLuu.

05, OK 07.

JIP 1, JIP 2, JIP 3,JIP 5, JIP
7, JIP 13.

MP 1, MP 2, MP 3.

[P 1, TTP 2, ITP 3. TIP 4, TIP
7,TIP 8, TIP 9, TIP 10,I1P11,
[P15, TIP17.
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1)M3mMepeHue CUIThI TOKA U HATIPSHKEHHSI.

2)3aBHCUMOCTh CONPOTUBIICHUS IIFITUHIPUYCCKIX MPOBOIHUKOB OT JUTMHBI, TUTONIAIN TIONCPEYHOTO CCUCHUS
Y MaTepuania.

3)CmMemanHoe coeTMHEHNE TIPOBOTHUKOB.

IMpodeccHoHAIbHO OPHEHTHPOBAHHOE CO/IEpP:KAHIE

1.Mcrionp30BaHue TOCTOSSHHOTO QJICKTPUYICCKOI'O TOKA B MEJUIIUHE..
2.COH]Z)OTI/IBJ'I6HI/I€ OHOJIOTHYECKUX TKAHEH IMOCTOSAHHOMY TOKY. HpOBOZ[I/IMOCTB OHOJIOTHYECKUX TKAHEH.

Tema 4.5.
PaGota ¥ MOILIHOCTH
TOKa.

Ypok

1.Pabota 371eKTpU4ecKoro Toxa.
2.3axoH Jxoynsa-Jlenma.
3. MOIIHOCTB 3JIEKTPUYECKOTO TOKA.
4.21eKTpoABIKYIIIast CHiIa M BHYTPEHHEE CONPOTHBIICHUE UCTOYHHKA TOKA.
5. 3akoH OMa JUIs1 TOJTHOHM (3aMKHYTOH ) AIIEKTPHYECKOH IIeTTH.
6.KopoTkoe 3aMbIkaHue.
7.leMoHCTpanuu
DIIpsimoe u3mMepeHue 3IeKTPOIBUKYIIEH CHUIIBL.
2)KopoTkoe 3aMbIKaHHEe IaJIbBaHHUECKOTO MIEMEHTA M OlICHKA BHYTPEHHET'0 CONPOTHBIICHHSL.

IMpodeccHoHaJIbHO OPHEHTHPOBAHHOE CO/IEP:KAHUE

1.M3Mepenne 37IeKTpOIpOBOINMOCTH B MEAUKO-ONOJIOTHYECKIX UCCIECIOBAHUSX.
2.IloporoBble 3HaYEHHsI MOCTOSIHHOTO TOKA.

OK 01, OK 02, OK 04, OK
05, OK 07.

JIP 1, JIP 2, JIP 3, JIP 5, JIP
7
MP 1, MP 2, MP 3.

[P 1, TIP 2, TIP 4, ITP 7, TIP
8,ITP 9, TIP 10. TIP19.

Tema 4.6.
Tox B pas3In4HbIX
cpenax.

Ypox

1.D5eKTpoHHAas TPOBOAUMOCTE TBEPABIX METAJIIOB.

2. 3aBUCHMOCTh CONPOTUBJICHUS METAIJIOB OT TEMIIEPATypPHI.

3.CBepXIIPOBOIUMOCTbD.

4.OnexTpudeckuii TOK B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITYYKOB.

5 ITomynpoBoganku. CoOCTBEHHAs: M IpUMECHask IPOBOIMMOCTD ITOIYHIPOBOAHMKOB. CBoMCcTBa p-n-niepexoaa.
6.ITomyIpOBOTHUKOBEIE IPHOOPHI.

7.O1eKTpU4ecKuil TOK B paCTBOPAX U PACIUIaBaX MIEKTPOIHUTOB.

8.0nexTpoauTudeckas AUCCOUUALNS. DIEKTPOIH3.

9.DJIeKTpUYECKHUIl TOK B Ta3ax.

10.CamoCTOATENBHBIN 1 HECAMOCTOSTENIBHBIN pa3psl.

11.Monsaus. [Tnazma.

12. TexHU4ueCcKHe yCTPOMCTBA U IPAKTHUECKOE TPUMEHEHHE: BAKYYMHBIH U0, TEPMHUCTOPHI U (POTOPE3UCTOPSI,
MOJTYIPOBOIHUKOBBIN MO/, TaJIbBAaHUKA.

13.JleMmoHCTpauuu.

HaGuroieHue aiieKTpon3a.

OK 01, OK 02, OK 04, OK
05, OK 07.

JIP 1, JIP 2, JIP 3. JIP 5, JIP
7.
MP 1, MP 2, MP 3.

[P 1, TIP 2, TIP 4, TTP 7, TIP
8,ITP 9, TIP 10, TIP13.

Tema 4.7.
MaruutHOE nosne.

Ypox

1.ITocTOSIHHBIE MATHHUTEL.
2.B3anMoaeiicTBHE MOCTOSIHHBIX MATHUTOB.
3. MarautHoe nose. BeKTop MarHuTHOH MHAYKLHUU.

4. JIpuHITAT CYTIEPIIO3MIIMYA MAarHUTHBIX TIOJICH.

OK 01, OK 02, OK 04, OK
05, OK 07.
UIP 1, JIP 2, JIP 3, JIP 5, JIP

7, JIP 13.
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5.JIuHUM MarHUTHOM MHAYKLMH.
6. KapTuna nuHuil MarHuTHOW MHAYKIIMU MOJISI TOCTOSTHHBIX MarHUTOB.
7.MarautHoe 1nosje nNpoBOJHUKA C TOKOM.
8.KapTuHa muHUI HHIYKIIUX MarHUTHOTO TOJIS JUIMHHOTO MPSIMOTO TIPOBOIHHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJTHUKA, KATYIIKUA C TOKOM.
9.0mbIT DpcTena. BzanMoaeficTBre IPOBOIHUKOB C TOKOM.
10.Cuma Ammepa, ee MOy b M HaIIpaBIICHUE.
11.Cuna JlopeHna, ee MOyl M HallpaBJICHUE.
12./IBmxeHue 3apsHKEeHHOW YaCTHIIEI B OTHOPOJHOM MarHUTHOM ToJie. PaGoTa cuiter JlopeHta.
13. TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI, JIEKTPOMAarHHTHI,
PIIEKTPOABUTATENb, YCKOPUTENN JIEMEHTAPHBIX YACTHII.
14.lemoHCTpamuu.

1)OnsiT OpcTena.

2)OTKIIOHEHHE 3TIEKTPOHHOTO ITydKa MATHUTHBIM TIOJIEM.

3)JInHuN WHAYKIIUA MAaTHATHOTO TIOJIA.

4)B3anmopneiicTBre qBYX NPOBOIHHKOB C TOKOM.

5)Cuna Ammnepa.

6)deiictBue cuibl JIopeHila Ha HOHBI AJEKTPOJIUTA.
15.Y4eHnuecknii SKCIEPUMEHT, J1a00paTOpHbIe pabOTHI.

1)U3y4enne MarHUTHOTO TIOJIS KaTyIIKH C TOKOM.

2)MccnenoBanue ASMCTBHS MOCTOSHHOTO MAarHUTA Ha PAMKY C TOKOM.

IIpodeccuoHATbHO OPUEHTHPOBAHHOE COlEP:KAHUE

1.MarautHOe 1oJie 3eMITH B €T0 BO3[CHCTBHE Ha OPTaHU3M YeIOBEKa.
2.MarHuTHOE 1oJie YeloBeKa, ero u3MepeHrue. MarHuTHble CBOMCTBA TKaHe opraHu3Ma.
3.IlpencraBaeHre 0 MAarHUTOOUOJIOTHH U OMOMAarHETU3ME.

MP 1, MP 2, MP 3.
I1P 1, ITP 2, ITP 4, ITP 7, ITP
8,ITP 9, TTP 10,ITP11, ITP13.

Tema 4.8
(DIIeKTpOMarHuTHas
MHTy KLU

Ypok

1.5IBieHNE AIIEKTPOMArHUTHOM HHAYKITHH.
2.IToToK BEKTOpa MarHUTHOM MHIYKIUH.
3. ONeKTpOIBIKYIIAS CHJIa HHIYKITHH.
4. 3axoH 31eKTpoMarauTHOM nHAykuuu dapanes.
5.Buxpesoe anexTpudeckoe noue. 3
6.JEKTPOJBIDKYILAS CUJIA HHAYKIMY B IPOBOJHUKE, ABWKYIIEMCS OCTYNATeIbHO B OAHOPOIHOM MarHUTHOM
roJe.
7.11paBuno Jlenna.
8. MHIYKTHBHOCTb.
90.5IBeHNEe CaMOMHIAYKINH. DIEKTPOIBIDKYIIAs CHIIA CAMOWHTYKINH.
10.2HEprus MAarHUTHOTO TIOJIS KATYIIKA C TOKOM.
11.OnekTpoMarHuTHOE MOJIE.
12. Texauueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHUE: HHAYKIIUOHHAS [1€Yb.
13.lemoHCcTpauu.
1)SIBieHue IeKTPOMArHUTHOM NHITYKIIUH.

2)IIpaBuso Jlenmna.

OK 01. OK 02. OK 04. OK
05. OK 06.

JIP 1, JIP 2, JIP 3, JIP 5, JIP
3, JIP 13.

MP 1, MP 2, MP 3.

TP 1. TIP 2, TIP 3, TIP 4,ITP
7, TIP 8, TIP 10, TTP21.
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3)3aBHCHMOCTH JIEKTPOIBIKYIIECH CHITBI HHAYKIUU OT CKOPOCTH M3MEHEHHUSI MATHUTHOTO TIOTOKA.
4)sIBneHrEe CAaMOUHTYKITHH.

14.YVueHHYECKUI IKCICPUMEHT, J1Ta00paTOPHEIC PabOTHL.

MccnenoBanue sIBJICHUS DJIEKTPOMArHUTHOW WHAYKIIAH.

IMpodeccHoHaIbHO OPHEHTHPOBAHHOE COIEpP:KaAHIE

1. IlpumeHeHHe MOCTOSHHBIX MATHUTOB, (PePPOMATHUTHBIX )KUAKOCTEH B METUIINHE.
2.O9MMU B pabore MP-Tamorpados.

Pa3nmen 5. Koneoanus u

BOJIHBI

16(16/0/0)

Tema5.1

Ypok

2

MexaHudecKue 1.KonebarensHas cucrema. OK 01,0K 02, OK 04, OK
KocOaHud . 2.CB00OIHBIE MEXaHUYECKHUE KOJICOaHMS. 05, OK 07.
3."apmoHMUYeCcKUe KOIeOaHusI. JIP 1, JIP 2, JIP 3, JIP 5, JIP
4.Ilepuon, 9acToTa, aMIITUTYAa U (a3a KoneOaHuH. 7,
5. IlpyxuHHBIN MasTHUK. MaTeMaTHUeCKUil MasTHUK. MP 1, MP2, MP 3.
6.YpaBHEHHE TAPMOHUUYECKHUX KOJICOaHHH. [P 1,ITP 2, ITP
7.IIpeBpaiiieHre YHEPTUHU PH TAPMOHUIECKUX KOJICOAHHSIX. 3,ITP4,I1P6,ITP7, ITP 8,ITP
8.IIpeicTaBlIEHNE O 3aTyXAKOIIHX KOIEOAHHAX. 9, IIP 10, TIP16, ITP17.
0.BrIHYXIeHHBIE MEXaHUIeCKHe KOJIeOaH .
10.Pe3onanc.
11.[lemoHCTpauuu.
1)HccnenoBanne mapaMeTpoB KOeOaTeIbHON CHCTEMBI (TIPYKHHHBIA MIIM MaTeMaTHIECKUIA MasTHUK).
2)HaGntonenue 3aTyXxaromux KojaeOanui.
3)UccrnenoBanne CBOWCTB BBIHYX/ICHHBIX KOJICOAHHH.
4)HabmroneHue pe3oHaHca.
12.Y4yeHnuecKknii SKCIIEPUMEHT, J1a00paTOpHbIE pabOThI
VccnenoBaHue 3aBUCHMOCTH NIEPUOA MaJbIX KOJIEOaHUMIPy3a HA HUTH OT JIJIMHBI HUTH U Macchl Ipy3a.
IIpogeccoHaJIbHO OPUEHTHPOBAHHOE COJeP:KAHHE
1.Ilepronnyeckre MPOLECCH B )KU3HU YEJIOBEKA: COKpPAIEHUE Cepala, JbIXaHUE.
2.Bubpanum B MEAUIIUHE.
3.3ByKOBBIE METOIBI HccaenoBanus (Ayckynbranus, @onokapauorpadus, [lepkyccus)
4.Mcnonp3oBanue Y3 B MeaunuHe. MHppa3ByK, €ro BO3ACHCTBHIE HA YCSIIOBEKA.
Tema5.2. Ypoxk 2
DIIeKTPOMarHUTHbBIE 1.KoneGarenpHbI KOHTYD. OK 01, OK 02, OK 04, OK
KOJIeOaHMs. 2. CBOOOAHEIC AIIEKTPOMArHUTHEIE KOJICOAHUS B HICATFHOM KOJIeOATeIFHOM KOHTYPE. 05, OK 07.
3. AHanOTHS MEXIy MEXaHUUSCKUMHE U SJICKTPOMAaTrHUTHBIMHU KOJCOAHMSMU. JIP 1, JIP 2, JIP 3, JIP 5, JIP
4.Dopmyna ToMcoHa. 7, JIP 13.

5.3aKOH COXpaHEHHUs SHEPTUH B UICATTLHOM KOJieOaTeIbHOM KOHTYpE.
6. BoIHYXJICHHBIE JIEKTPOMArHUTHBIE KOJIEOaHHS.

7.1lepemMeHHBII TOK.

8.CuHycOMIaIbHBIN IEPEeMEHHBIN TOK.

9.MOIHOCTH MMEPEMEHHOTO TOKA.

MP 1, MP 2, MP 3.
[P 1, ITP 2, ITP 3,ITP4,I1p7,
ITP 8,ITP 9, ITP 10.
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10.AMIuMTy IHOE U JEHCTBYIOILEE 3HAUEHHE CUIIbI TOKA U HAIPS>KEHUSL.
11.demoHcTpauu.

1)CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUSI.

2)OcuuiuiorpaMMBbl (3aBUCUMOCTH CHJIBI TOKA W HAMIPSDKEHUST OT BPEMEHH ) JUIS DIIEKTPOMArHUTHBIX
KOJIeOaHUM.

3)Pe3oHaHC IpH MOCTEAOBATEIHFHOM COSIMHEHUN PE3NCTOPA, KATYIIIKH WHAYKTUBHOCTH W KOHJCHCATOPA.
12.VaeHnYeCcKIii SKCIepPUMEHT, TabopaTOpHbIE PaOOTHI
MccnenoBanue nepeMeHHOro TOKa B LEMH U3 MOCIE0BATENbHO COEAMHEHHBIX KOHAEHCATOpa, KaTyIIKU U
€3HCTOPA.

IIpodeccHoOHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE

1.Bo3peiictBue pesoHanca 1 60pb0a ¢ HUM.
2.BBICOKOYaCTOTHBIE TOKH B JJICKTPOXHPYPIHUH.

MexaHU4eCcKre BOJIHBL.

TemaS5.3. Ypoxk
ITpousBoncTso, 1. Tpauncdopmatop. OK 01, OK 02, OK
repegava u 2.IIpon3BoCTBO, Iepeada U MOTPEOICHHUE IEKTPUICCKOI SHEPTHH. 04,0K05, OK 07.
noTpedieHue 3.9K0n0rn4ecKue pucku Mpyu NPOU3BOACTBE JIEKTPOIHEPTUU. UIP 1, JIP 2, JIP 3, JIP 5, JIP
PIEKTPUYECKOM 4. KynbTypa UCHIOIB30BaHUS DJIEKTPOIHEPTUH B TIOBCETHEBHOM KU3HHU. 7 .
SHEPIruu. 5. TexHuuecKue yCTpoMCTBA U NPAKTUUECKOE IPUMEHEHUE: SJIEKTPUUECKUN 3BOHOK, T€HEPATOP NIEPEMEHHOTO MP 1, MP 2, MP 3.
TOKa, IMHUU 3JIEKTporepeiay. [P 1, ITP 2, ITP 4, TIP 9, ITP
6./leMoHCTpanuu. 10, ITP19.
Mo1eIT JINHIH JJIEKTPOIepeIadH.
Tema 5.4. Ypok

1.MexaHu4eCcKHe BOJIHBI, YCIIOBUS PaclipOCTPaHEHUS.
2. ITepuon. CkopoCTh paclipOCTPaHEHHUS U IJTUHA BOJHBIL.
3.IlonepeyHsle U IPOAOJIBEHBIE BOJIHEIL.
4. MaTephepents n nudpaknus MEXaHMIECKIX BOJTH.
5.3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.
6. TexHndeckue ycTpoiCcTBa M IPaKTHIECKOE IPIMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, yIbTPa3ByKOBas
IIMAarHOCTHKA B TEXHUKE U MEIHLIIHE.
/leMoHCcTpauu.
1)O06pazoBanue U pacrpocTpaHeHHE NONEPEUHBIX M MPOJIOIBHBIX BOJIH.
2)Kone6utonieecs Tea0 Kak HCTOYHHK 3ByKa.
3)HabmroneHue oTpakeHUs M IPETOMIICHHS] MEXaHUIECKUX BOJIH.
4)Habmonenne naTEpOEpeHITNH U AUGPAKINA MEXaHIIECKIX BOJH.
5)3BYKOBOI pe30HAHC.
6)HaouroreHue CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C AMIUTUTYJIOW M 4YaCTOTOH KoJieOaHMH.

IIpodeccHoOHAIBLHO OPHEHTHPOBAHHOE CO/IEP:KaHNE

yJ'II)Tpa?)ByKOBaS[ JUArHoOCTHKAa B MCIUIIUHC.

OK 01, OK 02, OK 04,
OKO05, OK 07.

UIP 1, JIP 2, JIP 3, JIP 5.
MP 1, MP 2, MP 3.

[P 1, ITP 2, ITP 4, ITP 9, ITP
10.

TemaSl.5.
DIEKTPOMarHUTHBIC
BOJIHBI.

Ypok

1.3H6KTpOMaFHHTHBI€ BOJIHBI.

2.YcnoBus H3JIYYCHUA JICKTPOMArHUTHBIX BOJIH.

OK 01, OK 02, OK 04, OK

05, OK 07.
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3.B3aumuas opueHTauus Bektopos E, B, v B a1eKTpoOMarHuTHOM BOJIHE.

4.CBoiicTBa AJIEKTPOMAarHUTHBIX BOJH: OTPaKEHHE, IPEIOMIICHHUE, TTOJIIpU3alys, Tudpakuus, nHTepdepeHIys.
5.CKOPOCTb I€KTPOMArHUTHBIX BOJH.

6.111kaa 2IeKTpOMarHUTHBIX BOJH.

7. IlpuMeHeHne AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

8 IIpHHINITEI PaANOCBA3N U TEIEBUACHUS. Pagiomokarus.

0.27eKTPOMarHUTHOE 3aTrPsI3HEHNE OKPYIKAIOIMIEH CPEJIbl.

10.TexHr4yeckne ycTpoicTBa U MMPAKTHUECKOE TPUMEHEHHE: pasiap, pallioNpHEMHHIK, TEJIEBU30p, AHTCHHA,
resteon, CBU-meus.

/leMoHcTpauu.

VccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, PEJIOMIICHUE, OISIPU3aLHs, TUPPaKIys,
nHTepdepeHIys.

IMpodeccHoHAIbHO OPHEHTHPOBAHHOE COJlEpP:KaAHIE

1. Knaccugukanus 31eKTpOMarHUTHBIX BOJIH, UCIIONIb3YEMbIX B MEIUIIMHE.
2.0cobennocTy Bo3aeicTBus YD u3myueHns Ha OHonorudeckne oObeKThl. MoHM3nupyomye n3mydeHus.
3.BiusiHMe 37eKTPOMAarHUTHOTO IOJIsI HA YeJIOBeKa.

JTP 1, JIP 2, JIP 3, JIP 5, JIP
7.
MP 1, MP 2, MP 3.

[P 1, TTP 2,[IP3, TIP 4, TTP
6, TIP 7,I1P 8, TIP 9, TIP 10,
IP11,ITP13.

TemaSs.6. Ypox
OnTuka. 1.I'eomeTpudeckast onTHKa. OK 01, OK 02, OK 04, OK
2. [IpsmonuHeHOE paclpocTpaHeHNE CBETa B OAHOPOIHON Cpeje. 05, OK 07.
3.JIyu cBeTa. ToueUHBIH UICTOYHMK CBETA. JIP 1,JIP 2, JIP 3, JIP 5, JIP
4.0TpaxkeHre cBeTa. 3aKOHBI OTPAKCHHUS CBETA. 7.
5.ITocTpocHre N300paKCHUH B TIOCKOM 3epKaie. MP 1, MP 2, MP 3.
6.[IpenomieHue cBera. 3aKOHBI IPETOMIICHHS cBeTa. AOCOIIOTHBIN MTOKA3aTeINb IPEIIOMIICHHS. [1P 2, ITP 3, TP 4, ITP 6,ITP
7.11onHOE BHYyTpeHHee oTpaxeHue. [IpenenbHblil yroi NoJHOTO BHYTPEHHETO OTPaKEHHUS. 7, ITP 8, TIP 9, TIP 10.
[peaenbl MPUMEHIMOCTH T€OMETPHUYCCKON OMTHKH.
JleMoHcTpaimu.
DIIpsiMonuHeitHOE pacnpoCTpaHeHHE, OTPAKCHHE U TIpeToMiIeHHe cBeTa. OnTrdeckue npuOophL.
2)[TommHOE BHYTpEHHEE OTpaskeHHe. Mojeh CBETOBOA.
IIpodeccuoHaTbHO OPUEHTHPOBAHHOE COlEP:KAHUE
1.Xupypruueckue, 0€CTCHEBBIC MEAUIIUMHCKUE JTAMITBL.
2.Mcrionp30BaHuUE SIBIICHSI TOJTHOTO OTPAXCHUS B METUIIMHE (9HIOCKOI, pehpaKkToMeTp).
Tema 5. 7. Ypok
JIuH3EL 1.Cobuparomine 1 paccenBalonue JINH3HI. OK 01, OK 02. OK 04, OK

2.Tonkast 11H3a.
3. ®oKkyCcHOE PacCTOSHUE W OTITUYECKAs CHJIa TOHKOH JTMH3BL.
4.ITocTpoeHue n300paXKeHHIA B COOMPAIOIIUX U PACCEUBAIOIINX JINH3aX.
5.DopMyna TOHKOM JAUH3BL. Y BEIUYEHUE, JaBaeMO€E THH30M.
6. TexHn4eckue yCTpOHCTBa M MPaKTHIECKOe IPUMEHEHHUE: OUYKH, JIyTa, oroarnmnapar, MpoeKIMOHHbIH anmnapar,
MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS! ONTHKA.
7.leMoHCTpanuu.
1) UccnenoBanue cBONWCTB N300paKCHUI B JTMH3AX.

2)Mojenu MEKPOCKOTIA, TEIECKOTIA.

05, OK 07.

JIP 1,JIP 2,JIP 3, JIP 5, JIP
7.
MP 1,MP 2, MP 3.

[P 2,TTP 3, TIP 4, TIP 6, ITP
7,ITP 8, TIP 9, TIP 10, [IP14.
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IIpodeccHOHAIBLHO OPHEHTHPOBAHHOE CO/IEP:KaHUe

1. Ontrueckue npuOOpPhl B MEHULIMHE.
2.Paspemaroniast cnocoOHOCTH riaza. OcTpoTa 3peHHS.
3.HemoctaTku onTHYECKON cHCTEMBI I1a3a. VcipaBieHne HeTOCTATKOB 3PCHHUS.

DeMEHTBl KBaHTOBOM

OIITHUKH

Tema5.8. Ypoxk 2
BonHoBas onTuka. 1.Jucniepcust cBera. CIIOXKHBIN cocTaB Oemoro cBeTa. LBer. OK 01, OK 02, OK 04, OK
2.Wnrepdepennns cBera. KorepeHTHBIE HCTOYHUKH. Y CIOBHsI HAOIIOACHUSI MAKCUMYMOB M MUHHMYMOB B 05, OK 07.
mHTEp(EpEeHINOHHOI KapTHHE OT IBYX CHH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB. JIP 1, JIP 2, JIP 3,JIP 5,
3. Audpaknus ceera. ndpakinronnas penierka. Y cjaoBue HaOIIOASHUs INIaBHBIX MAKCHMYMOB IIPH N1aI€HUH UIP6.
MOHOXPOMATHYECKOT0 CBETa Ha JU(PPAKIIMOHHYIO PEIIETKY. MP 1, MP 2, MP 3.
4.Ilonspuzanus cera. [1P 2, ITP 3, ITP 4,TIIP 5,
5. Texanueckne yCTpoucTBa U MpaKTHIECKOe TpUMEHEeHNe: TH(PAKINOHHAS PEIIeTKA, TOJISIPOUI. P 6,ITP 7, ITP &, ITP 9, ITP
JleMOHCTpaLIny. 10.
1)HaGumonenme nHTEphepeHIINN CBETA.
2)HabmoneHne mudpakiiy cBera.
3)HaGmonenue Aucnepcuy cBeTa.
4)ITonyueHne CeKTpa ¢ MOMOILBIO IPU3MBL.
5)ITony4yeHune cekTpa ¢ MOMOLIBIO AUPPAKIIHOHHON PEIIETKH.
6)HaGuronenue nonisipuzaiy CBera.
6.Yd4eHUIeCKni SKCIIEPUMEHT, JIa00OpaTOpHBIE pabOTHI
1)3mepenue moka3aTess MPeIOMIICHHS CTEKIIA.
2)UccrnenoBanue CBOWCTB H300paKCHUH B TMH3AX.
3)HabmoneHne TUCTIepCHH CBETA.
IIpodeccHoHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
1.HOJ’IHpH3OBaHHLII71 CBCT B MCIUIITMHCKUX HUCCIICAOBAHUAX.
2.PeHTreHOCTPYKTYPHBIH aHaIN3 OMOIOTHYECKUX MOJICKYT U CUCTEM.
Pa3znen 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCUTEIbHOCTH. 2(2/0/0)
Tema 6.1 Ypok 2
OcHOBBI ciennanbHoi  |1.I'paHuIlbl TIPUMEHUMOCTH KIaCCHYECKOW MEXaHUKH. OK 01, OK 02, OK 04, OK
reopuu 2. ITocTynaTsl cCielMabHOM TEOPUH OTHOCUTEIFHOCTH: HHBAPHUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, 05, OK 07.
OTHOCUTEJIBHOCTH. MIPUHIIUIT OTHOCUTENIBHOCTH DUHIITEHHA. JIP 1, JIP 2, JIP 3, JIP 5.
3.OTHOCUTEIBHOCTD OTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKpAIlEHHE ITHHEI. IMP 1, MP 2, MP 3.
4.OHeprus 1 UMITYJIbC PEISTUBACTCKON YaCTHIIB. I1P 2,ITP 3, IIP 4, IIP 5, ITP
5.CBsI3b MacChl C JHEPTHEN ¥ UMITYIbCOM PENSTUBUCTCKON YaCTHULIBI. DHEPrUsl MOKOS. 6,I1P 7, ITP §, ITP 9, ITP
10.IT1P14,11P17.
Paznen 7. KanroBas ¢pusznka 8 (8/0/0)
Tema 7. 1 Ypok 2

1.®@otonsl. @opmyna [lnanka cBs3u 3HEprun GOTOHA C €T0 HACTOTOH.
2. DHeprust ¥ UMITYJIbC (POTOHA.
3.01kpbITHE U HccinenoBanue GoTodddexra.

4. Onpitel A.I'. CroneToBa. 3akoHbI poTodddekra. Y

OK 01, OK 02, OK 04, OK
05, OK 07
JTP 1, JIP 2,JIP 3, JIP 5, JIP

7.
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S.paBHeHHe DiHITENRHA 171t horoaddexra. "KpacHas rpanuna" potoaddexra.

6./laBaenne cBeta. OnbiTel I[1.H. JleGenena.

7. XuMHUYeCKOe AEHCTBHE CBETA.

8.TexHuueckue yCcTpoiicTBa U MPaKTUIECKOe MPUMEHEHHEe: (OTORIEeMEHT, OTOIATUHUK, COTHEUHast OaTapes,
CBETOJIHOI.

9.JleMoHCTpanny.

1)®oTo3¢ ekt Ha ycTaHOBKE C MMHKOBOMN IIIACTHHOM.

2)ccnenoBanne 3aKOHOB BHEIIHETo oTodddekra.

3)CseToauo.

4)ConHeunas OaTapesi.

IIpodeccHoOHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE

1.Mcnionp30BaHNe TEIUIOBOTO U3TYUICHHUS YEIIOBEKa KaK TUAarHOCTHIECKUH mapaMeTp (TepMorpadus).
2.D0TOOHOTIOTHIECKUE TTPOIIECCHI.

3.I3MeHeHHUs COCTOSIHUS KOXKH IOJ] BO3JCHCTBIEM CBETa: IpUTEMA, dIIeMa, 3arap, MIMITMEHTALHs, 0XKOT, PaK
KOKH.

MP 1, MP 2, MP 3. I1P2,
[1P3, ITP4, ITP6, ITP7, ITPS,
[1P9, ITP10,I1P15,ITP17.

Tema 7.2
CrpoeHue aToma.

Ypok

1.Monens atoma ToMcoHa.
2. OnbiThl Pesepdopaa mo paccessHUIo -4acTHil.
3.IlnaneTapHas MozeIb aToMa.
4.Iloctynatsl bopa. M3ny4enue u nornomeHne (OTOHOB IIPH IIEPEXOC aTOMA C OIHOTO YPOBHS YHEPTHUH Ha
npyroii. 5.Buasl criekTpoB. CIeKTp ypoBHEH YHEPTUH aTOMa BOIOPOIA.
6.BonHoBbIe cBOMicTBA yacTul. Bomusl e bpoitnsa. KopnyckynspHo-BolHOBOH gyanusM.
7.CrlOHTaHHOE U BBIHY>KICHHOE U3ITyUCHHE.
8. TexHnueckue ycTpoHCTBa U MPaKTHUECKOE IPUMEHEHHE: CIIEKTPAIbHBIN aHATU3 (CIIEKTPOCKOIT), Ja3ep,
KBaHTOBBIN KOMITBIOTED.
9./lemoHCTpanum.
1)Mogens omsita Pesephopaa.
2)OnpeneneHue AITUHBI BOJTHEI Ja3epa.
3)Habmronenue TMHEHYATHIX CIIEKTPOB H3TyYCHHUS.
4)J1azep.
10.VaeHIYECKII SKCIEPUMEHT, Ta00paTOPHEIC PaOOTHL.
HaGnroneHre TMHeHYaToro CueKTpa.

IIpodeccHoOHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE

1 .Mcrionp30BaHue JTa3epHOTO U3ITyUCHUS B MEIUIMHE (XUPYPTHS, TEPAIHsl), HK3MEHEHNE CBOHCTB TKaHH O]
NEeHCTBHEM JTa3€PHOTO M3ITyUCHUS.
2.JlazepHas cBapka TkaHel. JlazepHasi S9HIOCKOIUSL.

OK 01, OK 02, OK 04, OK
05, OK 07.

JIP 1, JIP 2, JIP 3, JIP 5, JIP
7.
MP 1, MP 2, MP 3.

[P 1, TIP 2, TIP 3, ITP 4, ITP
6, TP 7,I1P 8, TIP 9, TIP 10,
[1P17.1TP18.

Tema 7.3
IATOMHOE SIpO.

Ypox

1.DKkcrepruMeHThI, TOKa3bIBAIOITNE CI0KHOCTh CTPOSHUS SApa.

2.OTKpBITHE PAJUOAKTUBHOCTH.

3. OnbITel Pesepdopaa mo onpeesieHiio cocTaBa paaIioaKTHBHOTO H3TyYSHHS.
4. CoiicTBa anb(a-, 6eTa-, raMMa-u3ITydeHHS.

5.BiusiHue painoaKTHBHOCTH HA XKHUBbBIE OPraHU3MBbI.

OK 01, OK 02, OK 04, OK
05, OK 07.

UIP 1, JIP 2, JIP 3, JIP 5, JIP
7

IMP 1, MP 2, MP 3.
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6.0TKpBITHE IPOTOHA U HelTpona. HykimonHas Mozxens sinpa I'eiisenOepra-lBanenko. 3apsn sinpa. MaccoBoe

qHCIIOo Sapa.
7.1130TOMBI.

8.Anbda-pacnaa. DIEKTPOHHBIH U MO3UTPOHHBIN OeTa-pacnan. ['aMmma-uznydeHue.
9.3aK0H paJroaKTUBHOTO pacraja.

10.2Heprus CBsI3M HYKJIOHOB B SIApE.

11. S nepusle cribl. JledekT Macchl sapa.

IIpodeccHoHAIBLHO OPHEHTHPOBAHHOE CO/IEP:KAHHE

1.MeTon MeUeHBIX aTOMOB B MEUIIMHE (TUATHOCTHKA, TEPAIIHUS).
2.Papnodapmipenaparbl: 0COOEHHOCTH HCIIOJIb30BAHHSL PAAMOHYKIIUIOB B MEJHIIMHE.

TIP 1, TIP 2, ITP 3, [IP 4,
[1P5,I1IP 6, [TP 7,ITP 8, TTP
9, TIP 10, [IP15,
[1P16,ITP17.

ComnHeyHas cucTeMa.

Tema 7.4 Ypok 2
A nepusie peaxuuu. |1.AnepHpie peakyu. JleneHue u CHHTES sACP. OK 01, OK 02, OK 04, OK
Jlenerme m  cuHTe3 2.5 nepHsiii peakrop. TepMosiiepHbIil CHHTES. 05, OK 07.
sIep. 3. IIpobeMBl ¥ MEPCIIEKTUBHI SIEPHOI SHEPTETHKY. JIP 1, JIP 2, JIP 3, JIP 5, JIP
4.OK0N0rMUeCKUe aCIEKTHI SIEPHON YHEPTETHKH. 7.
5.0neMenTapHble yacTHIbl. OTKPBITHE TO3UTPOHA. MP 1, MP2, MP3.
6.MeTobI HAOMIOACHUS M PETUCTPAIIAN JICMEHTAPHBIX YaCTHI. [TP 1, ITP 2, ITP3,1TP4, ITP5,
7.@yHAaMEHTAIbHBIC B3aNMOACHCTBISL. ENMHCTBO HU3HUecKOl KapTHHBI MHpa. I1P7, ITP &, ITP 9, T1IP 10,
8. Texanueckue ycTpoicTBa M MPaKTUYECKOe NMPUMEHEHHE: JT03UMeTp, kKamepa BuimbcoHa, snepHBIN peakTop, [1P17. [IP18,ITP19.
aTOMHast ooM0a.
9.JleMoHCTpanny.
1)C4eT4nK HOHU3NPYIONIUX YaCTHII.
2)YUeHNIECKUH IKCIIEPUMEHT, JJabopaTopHbIE PaboTHI
3)UccnenoBanue TpeKoB 4acTHIl (10 TOTOBBIM (oTorpadusim).
IIpodeccHoHATBLHO OPHEHTHPOBAHHOE CO/IEPKAHNE
1 .Ilepuap! momypacmaa 3J1eMEeHTOB, BRIICIIIOMUX pu aBapusix Ha ADC.
2.3arpsi3HEHNE OKPYKAOLIEH CpeIbl paliOaKTHBHBIMH BEIIECTBAMH.
3.Croco0bl 3aUTH OT HOHU3UPYIOIIETO U3ITyYCHHUS.
4.IlpuMeHeHne paliOaKTHBHBIX JIEMEHTOB B ME/IUIIMHE.
Pa3znen 8.9j1eMeHTHI ACTPOHOMHHU M ACTPOPUZHKH. 10(8/0/2)
Tema 8.1 Ypok 2
DTarbl pasBuTHs |1.DTambl pa3BUTHSA ACTPOHOMHH. OK 01, OK 02, OK 04,
ACTPOHOMHH. . 2. [IpukmagHOe M MEPOBO33PEHUYECKOE 3HAUECHIE ACTPOHOMMHU. OKO05, OK 07.
3.Bun 3Be3aHOro Heba. JIP 1, JIP 2, JIP 3, JIP 5, JIP
4. Co3Be3nust, SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUANMOE JIBIDKCHHUE. 7
MP 1, MP 2, MP 3.
[1P 1, ITP 2, ITP 4, ITP 9, ITP
10,I1P18,11P19
Tema 8.2 Ypok. 2

1.Connue. Conneunasi akTuBHOCTb. VicTounuk sHepruu CosiHUA U 3BE3.

2. 3Be3/1bl, X OCHOBHBIE XapaKTepPUCTHUKH. JlnarpamMma "CeKTpaabHbIA KJIAcC - CBETUMOCTD'.

OK 01, OK 02, OK 04,

OK05, OK 07.
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3.3Be31bl TJIABHOH IIOCJIEAOBATEIBHOCTH. 3aBHCHMOCTH ''Macca - CBETUMOCTH" IS 3Be3]l TIJIaBHOM|
[TOCJICI0BATEIBHOCTH.

4. BuyTpeHnHee ctpoeHue 3Be3. COBpeMEHHbIE MPEJCTABICHUS O MPOUCXOXKIEHUH M 3Bojtonuud CoiHIA U
3BE3/1. 5.9Tallbl )KM3HU 3BE3/I.

6.Muneunsiii [TyTs - Hama ["anakTuka.

7 Ilonoxeunne n nemwxenne Comana B [amakTuke.

8. Tunsl raakTukK. PaguoraakTiKy B KBa3apsl. YepHbIe BIPHI B SIpax TaJIaKTHK.

JTP 1, JIP 2, JIP 3, JIP 5, JIP
MP 1, MP 2, MP 3.

[P 1, TTP 2, TIP 4, TIP 9, TIP
10.

Tema 8.3 Ypoxk

Bceenennas. 1.Bcenennas. Pacmupenue BeeneHHoid. OK 01, OK 02, OK 04,
2.3akoH Xa00ia. Pa3beranne rajgakTuk. OKO05, OK 07.
3.Teopus bonbiioro B3psiBa. PenuKkTOBOE H3TyUCHHE. JIP 1, JIP 2, JIP 3, JIP 5, JIP
4.MacmtabHas cTpykTypa Beenennoii. MeraranakTuka. 7, JIP 13.
5.HepemieHnsie mpoOieMbl aCTpPOHOMUH. MP 1, MP 2, MP 3.
6.Y4ueHUeCKHe HAOIIOICHUSI. [1P 1, ITP 2, I1P 4, ITP 9, ITP

1)HabnroneHuss HEBOOPY)KEHHBIM TJIa30M C HCIIONB30BAaHHEM KOMITBIOTEPHBIX MPHUIOKCHAN IS 10,ITP15,ITP16, ITP17.
OIIpEEICHNs TI0JIOKEHUsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3nust CeBepHOro
MOJTyIIApUs U SIPKUE 3BE3/IbI.
2)Habutonenus B Teneckon JIyHsl, mianer, Miieunoro Ilytu.

Camocmosamenvnasn paboma
1.IToaroToBKa K KOHTPOJBHOM padboTe

Tema 8.4 Ypok.

O6o0maroree 1.Ponp ¢u3MKM M acCTPOHOMHM B 3KOHOMHYECKOW, TEXHOJOTHUECKOH, COIMAILHON M ITHYecKoW cdepax

MOBTOpPEHHE. NIeITeTbHOCTH YeJIOBEKa, POJIb U MECTO (PM3MKU M aCTPOHOMHMHU B COBPEMEHHOW Hay4yHOI KapTHHE MHpa, pOJb

(usnyeckoil Teopur B (OPMUPOBAHUM TMPEACTABICHUH O (QU3NYECKOW KapTHHE MHUpa, MECTO (H3MYECKOU

KapTUHBI MUpa B O0ILEM PSIIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHHI O IIPUPOJIE.

2. KoHTponbpHas padora.
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S5.IVIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI

Ocoboe 3HaueHne npeaMeT umeeT npu GOPMHUPOBAHUU U PA3BUTHH OOLIMX KOMIIETeHIHIi:

—OK 01. BreiOupath crmocoObl pemeHus 3ana4  NpopecCHOHATBHONW — JIEATENIbHOCTH
HNPUMEHHUTEIBHO K pa3IMUHbIM KOHTEKCTaM;

—OK 02. Hcnonp3oBaTh COBpPEMEHHBbIE CpEACTBA IIOMCKA, aHajdu3a W HUHTEpIpeTaluu
uHPOpMaLK, 1 UHPOPMALMOHHBIE TEXHOJIOTHUU JUIS BBITIOJHEHHUS 3a1a4 MpodecCHOHATBHOMI
NesITebHOCTH;

—OK 04. D¢ dexTHBHO B3auMOEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

—OK 05. OcyuiecTBisTh YCTHYIO M MHUCbMEHHYIO KOMMYHHUKAIIMIO HA TOCYAapCTBEHHOM SI3bIKE
Poccuiickoii @eneparuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIBTYPHOIO KOHTEKCTA;

—OK 07. ConeiicTBOBaTh COXpaHEHUIO OKPYXKAIOIIEH Cpelibl, pecypcocOepeKeHnI0, MPUMEHATh
3HaHUS 00 W3MEHEHWHM KIHMMaTa, MPUHIMIBI OepEeXIIMBOTO MPOU3BOACTBA, A(D(PEKTHBHO
JIEICTBOBATH B UPE3BBIYANHBIX CUTyaLUsX;

B pesynbrare m3ydennss @U3UKU HA YPOBHE CPEIHETO OOIIEro 0O0pa30BaHUSA y 00ydaromerocs

OyayT c(hOpMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIC PE3YJIbTATHI:

JINYHOCTHBIE pe3yjbTatbl B COOTBETCTBHU C

YTOoYyHeHHBbIE JUYHOCTHDIE

TpedoBanusimu ®I'OC COO pesyabTatbl ®OIl COO

1) rpax1aHCKOTO BOCITUTAHHUS: 1) TpaxIaHCKOTO  BOCIHUTAHUS:
c(OPMHPOBAHHOCTH TPAKIAHCKOMN MTO3UIIH c(OPMHPOBAHHOCTh  TPAKIAHCKOMN
oOyuJarolerocsi Kak akTHBHOT'O U OTBETCTBEHHOTO MO3UIUU oOyuarorerocs KaK

YJIeHa POCCUICKOr0 00IIeCTBa;
NPUHSITHE TPATUIUOHHBIX O0IIEUEIOBEYECKUX
TYMaHHUCTUYCCKUX U ICMOKPATUICCKUX HeHHOCTeI;'I;

AKTUBHOI'O M OTBCTCTBCHHOI'O 4YJICHA
pOCCHfICKOl"O 06HI€CTBa; IIPpUHATHC
TPpaAUIIUOHHBIX O6HI€‘~I€JIOBC‘I€CKI/IX

TOTOBHOCTH BECTH COBMECTHYIO JICATEIHHOCTh B T'YMaHUCTHYECKHX u
HMHTEpecax rpakJIaHCKOro OOIIECTBA, y4aCTBOBATh B | JEMOKPATHUYECKUX LIEHHOCTEH;
camMOympaBlieHUH B 00pa30BaTeIbHON OpraHu3alii; | TOTOBHOCTh  BECTH  COBMECTHYIO
YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMU JIeATETbHOCTh B HWHTEpecax
WHCTUTYTaMH B COOTBETCTBHUHU C UX (QYHKUIHUSIMU U rpa)xIaHCKOTO oOmiecTBa,

Ha3HAUYCHHEM;
TOTOBHOCTH K TYMaHUTapHOHN M BOJIOHTEPCKOM

y4acTBOBaTh B CaMOYIPABJICHUH B
o0Opa3oBaTeNbHOMI OpraHH3aIuy;

NEeATEIbHOCTH; YMEHHE  B3aUMOJECHCTBOBATH  C
COLIMAIBHBIMA ~ WHCTUTyTaMH B
COOTBETCTBHHM C WX (YHKIHIMU U
Ha3HA4YCHHEM,; TOTOBHOCTB K
TYMAHUTAPHOM U BOJIOHTEPCKOU
JIESITEIIBHOCTH,

2) NaTpUOTUYECKOTO BOCTIUTAHUS: 2) NaTpUOTUYECKOTO BOCIHUTAHUS:
chOpPMUPOBAHHOCTh ~ POCCHUUCKOM  TpakIaHCKOH | chOpPMUPOBAHHOCTD POCCUNCKOMN
UJEHTUYHOCTH, TaTPUOTU3MA; rpa)/J1aHCKON UJEHTUYHOCTH,
LIEHHOCTHOE  OTHOLIEHME K TOCYJapCTBEHHBIM | IATPUOTU3MA; LIEHHOCTHOE
CUMBOJIaM, JOCTHKEHUSM POCCUHCKMX YYEHBIX B | OTHOUIEHHWE K T'OCYJIapCTBEHHBIM
o0sacTi (PU3MKH U TEXHUKE; CHUMBOJIaM, JOCTHXKEHUSIM

poccuiickux y4€HbIX B o0jacTu
(U3UKU U TEXHUKE;
3) JlyXOBHO-HPABCTBEHHOI'O BOCIHTAHUSA: | 3) JTyXOBHO-HPABCTBEHHOI'O
C(OPMHPOBAHHOCT ~ HPABCTBEHHOI'O  CO3HAHUS, | BOCIIMTAHUS: c(OPMHPOBAHHOCTh
9TUYECKOTO NTOBEICHUS; HPaBCTBEHHOTO CO3HaHU,
CIOCOOHOCTh OLIEHMBATh CHUTYAalMI0 M IMPUHUMATh | 3THYECKOTO IIOBEJICHUS;

OCO3HAHHBIE PEUICHUs], OPUEHTUPYSICh HA MOPAJIbHO-

CIIOCOOHOCTh OLIEHUBATh CHUTYALUIO




HPAaBCTBCHHBIC HOPMBI U LHCHHOCTHU, B TOM YHUCIIC B
ACATCIIBHOCTH y‘léHOFO;

Y MPUHUMATh OCO3HAHHbBIE PEIICHUS,
OpUEHTUPYSCH Ha MOpajbHO-

OCO3HaHUE JIMYHOIO BKJIaJa B  IIOCTPOCHHE | HPABCTBEHHBIE HOPMBI U IEHHOCTH, B

YCTOMUYUBOTrO OYyAyIIEro; TOM YHUCJIE B AEATEIbHOCTH Y4EHOIO;
OCO3HAaHME JIMYHOTO BKJIAJa B
[IOCTPOECHUE YCTOMYHUBOIO
Oyaymiero;

4) SCTEeTUYECKOro BOCITUTAHUSA: 4)  SCTETMYECKOrO  BOCHUTAHUS:
JCTETUYECKOE OTHOLIEHHE K MHUpPY, BKIIOYas | 3CTETUYECKOE OTHOUIEHUE K MUY,
ACTETUKY  HAy4YHOTO  TBOPYECTBA, IPHUCYIIETO | BKJIIOYAs ICTETUKY HAy4YHOTO
(bU3UYeCcKOoi HayKe; TBOPYECTBA, IIPUCYIIETO

bu3HYECKOil HayKe;

5) TpyZIOBOTO BOCITUTAHUS:

MHTEpEeC K pasziIuyuHbIM chepaM npodeccroHaTbLHON
NesITeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOMN U
TEXHUKOHM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP
Oymytie npodeccuu u peann30BbIBAThH
COOCTBEHHBIE )KU3HEHHBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHUIO U

5) TpyZOBOTO BOCIUTAHHA: HMHTEPEC
K pa3IUYHbIM chepam
po(heCcCHOHANBHOM esTeIbHOCTH, B
TOM 4YHCJIE CBSI3aHHBIM C (PU3MKOH U

TEXHUKOH,  yMEHHE  COBEpIIaTh
OCO3HAHHBI  BBIOOp  Oymymiei
npodeccuun u peaTu30BbIBAThH

camMooOpa3oBaHMI0O B obmacth  (U3MKM  Ha | COOCTBEHHBIE >KU3HEHHBIC IUIAHBI,

NPOTSHKEHUH BCEH KHU3HU; TOTOBHOCTb M  CIIOCOOHOCTH K
00pa30BaHUIO U CaMOOOPa30BAaHHIO B
obmacti (U3MKKM HA TPOTHKEHUU
BCEM KU3HU;

6) 9KOJIOTHYECKOTO BOCTIUTAHUS: 6) 9KOJIOTHYECKOTO  BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOH  KYJIBTYpBI, | COOPMUPOBAHHOCTD HKOJIOTHUECKOM

OCO3HaHME TIIO0AIFHOTO XapakTepa SKOJOTMYECKUX | KyJIbTYpbl, OCO3HAHHE TIJI00aIBHOTO

pooiieM; XapakTepa 3KOJOTMYECKUX IpooiieM;

IUIAaHUPOBaHUE M  OCYILIECTBJICHHE JIeHCTBUH B
OKpY’KaloIllle Ccpefe Ha OCHOBE 3HAaHMs Lieled
YCTOMUYMBOro pa3BUTHS YEJIOBEUECTBA;

PacmnpeHHe OIIbITa ACATCIBHOCTHU 9KOJIOTHUECKOH
HaMpaBICHHOCTH Ha OCHOBE MMEIOIIUXCS 3HAHUI 110
¢busnke;

IUIAHUPOBAHUE M OCYIIECTBIICHUE
JICUCTBUI B OKpY>KaloILllEW cpene Ha
OCHOBE 3HaHUA LEJed yCTOMYMBOIO
pa3BUTHS YeJI0BEUECTRA;
Pacmpenue omnbiTa JA€STEILHOCTH
9KOJIOTUYECKON HAIPABICHHOCTU HA
OCHOBE HMEIOIIUXCS 3HAHWA 1O
busuke;

7) IEHHOCTH HAayYHOTO MTO3HAHHUSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (HU3MYECKON HAYKH;
OCO3HaHHE IIEHHOCTH HAy4YHOH JeSTEeIbHOCTH,
TOTOBHOCTb B  TIpolecce  M3yYeHHUs  (PU3UKHU
OCYIIECTBIISATH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JeSTeTbHOCTh MHAWBUIYAIBHO U B TPYIIIIE.

7) IIEHHOCTH HAy4YHOTO TIO3HAHUS:
c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS  (U3HYECKOM
HaYKH; OCO3HaAHHE [ICHHOCTH
HAYYHOW JESATEIBHOCTH, TOTOBHOCTh
B Ipollecce M3ydeHHsS (PUIUKU
OCYILECTBIISATh MIPOEKTHYIO u
UCCIICIOBATEIILCKYIO  JICATEIBHOCTh
WHJWBUIYAIBHO U B TPYIITIE.
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B pesynbrate ocBoeHus nporpaMmsbl 1o GU3MKU Ha YPOBHE OCHOBHOTO 00ILEro oopa3oBaHus y
oOyuaromerocsi OyayT chopMHUpOBaHBI METaNPEIMETHBIE Pe3yJbTAaThl, XapaKTepU3YIOIINECs

OBJIAJCHUECM YHUBCPCAJIbHBIMU

IIO3HaBaTCJIIbHBIMHA

JEUCTBUSIMU,

KOMMYHHKAaTHBHBIMU I[GﬁCTBHSIMI/I 1 YHUBCPCAJIbHBIMHU PETYJIATUBHBIMU I[GﬁCTBPIﬂMI/I.

MCTaHpeHMeTHHC PE3YJIbTaTbl OCBOCHUA NIPCAMCETA:

YHHUBCPCAJIbHBIMHU
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MeTtanpepameTHble
pesynbTarthl,
OTpa)KeHHble B
YyHUBepcanbHbIX

YHuBepcanbHblie yuebHble peicteua (YYA)
®roc coo

YTOUHEeHHble YHUBepcaibHble
yue6Hbie geiicteua (YY) @0MN COO

yuebHbIx

pencTenax

Osnagenue bazosvie nocuyeckue oeticmeus. | —ba3oBEBIe JIOTHUCCKHE
YHUBEPCAJIbHBIM | ® CaMOCTOSTENIBHO (HOPMYJIUPOBATh M | JACHCTBHUS: CAMOCTOSTEIHHO
1 y4eOHBIMU aKTyaJIn3UPOBAThH npobiieMy, | (GopMyITUPOBATH U
IO3HABATEJbHBI paccMaTpuBaTh € BCECTOPOHHE; aKTyaJIM3upOBaTh MPOOIEMY,

MU JEHUCTBUIMH:

® OIpeneNATh LEeIH JAEATeNIbHOCTH,
3a71aBaTh [1ApPAMETPBl U KPUTEPUU UX
JOCTHIKEHHUS,

® BbISABIIATH 3aKOHOMCPHOCTH u
NPOTUBOPEYHST B PaccMaTpPUBAEMbIX
(bH?:PI‘ICCKHX SIBJICHUAX

e pa3pabaThiBaTh  IUIAH  pEIIECHUs
npobJemMbpl ¢ y4eToM — aHaluza
HUMCIOITUXCA MaTCpHaIbHBIX n
HeMaTepHaJIbHBIX PECYpPCOB;

® BHOCHUTH KOPPEKTUBBI B
JEATENLHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB ILEJSM,
OLICHWBAaTh  PUCKH  TIOCIEICTBHI
NesTeTbHOCTH;

® KOOpAWMHUPOBATH n BBIIIOJIHATH
paboTy B YCIOBHSX pEalbHOIO,
BUPTYaJIbHOTO M1 KOMOMHUPOBAHHOTO
B3aUMO/JICHCTBHUS;

® Dpa3BUBATb KPCATHBHOC MBIIIJICHUC
NPY PEIICHUH )KU3HEHHBIX MTPOOIeM.

paccMaTpuBarh €€
BCECTOPOHHE; ONPEIEIATD
LIEJIN JIESTENIbHOCTH, 331aBaTh
IapaMeTpsl ¥ KPUTEPUHU UX
JIOCTUKEHUSI; BBISBIIATD
3aKOHOMEPHOCTH U
IIPOTUBOPEYHS B
paccMaTpuBaEMBIX
(bU3NIECKUX SBICHUSIX;
pa3pabaTbIBaTh IUIAH PEIIEHUS
po0JIEMBI ¢ yUETOM aHaIU3a
UMEIOLIUXCA MAaTEPUAIIbHBIX U
HeMaTepuaIbHbIX PECYpPCOB;
BHOCHUTb KOPPEKTHBBI B
JIeSITENIbHOCTD, OIICHUBATh
COOTBETCTBUE PE3yIbTATOB
LeJISIM, OLICHUBATh PUCKU
MOCIIEACTBUM JEATEIBHOCTH;
KOOPJMHUPOBATh U BBIIOJIHATH
paloTy B yCIOBHSIX pPeaJIbHOTO,
BUPTYaJIbHOTO U
KOMOHMHUPOBaHHOTO
B3aUMOJICYICTBUS; Pa3BUBATh
KpEaTUBHOE MBILICHUE ITPU
pELIEHNN )KU3HEHHBIX
po0JIeM.

bazosvle uccaedosamenbeKue
oelcmeus:
e BJIAJCTh HAYYHOHU TEPMHUHOJIOTHEM,

KITFOUEBBIMH MOHATHAMHI "
MeToAaMu (PU3NUECKOI HAayKH;
® BIANEThH HaBBIKAMU y4eOHo-

HCCIIEIOBATENBCKOM M MIPOEKTHOU
NEeSATeNIbHOCTH B o0jacTu (hU3MKH,
CIIOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOATEIIBHOMY MOUCKY METOJ0B
peuieHus 3a7a4 buznyecKoro
COepIKAHUA, MIPUMEHEHHUIO
Pa3IMYHBIX METO/I0B ITO3HAHUS;

e BJIAJICTh BHIAAMH JCITECILHOCTH IIO
MOJYyYEHUI0O HOBOTO 3HAHMS, €ro
HHTEpIpPETaIMi, TPeoOpa30BaHUI0 U

—ba3oBple  HCClIEIOBATEIILCKIE
JICUCTBUA: BIAACTh HAYYHOU
TEPMUHOJIOTUEHN, KIIIOYEBBIMU
MMOHATUSIMH u METOJaMH
bu3NYeCKOl HayKu; BIAJIETh

HaBBIKAMHU y4eOHO-
HCCIIEI0BATEIBCKOU u
MIPOEKTHON J1eATEIbHOCTH B
obnactu ¢bu3ukwy,

CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO
K CaMOCTOSTEIBHOMY IOUCKY
METOJIOB ~ peIIeHUs  3ajad
¢du3ugeckoro coJiepKaHus,
MIPUMEHECHHUIO pa3IMYHBIX
MCTOAOB IIO3HAaHHA, BJIaACTHb
BHIAMH  JEATEIBHOCTH IO
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MPUMEHEHHIO B PA3JIMYHBIX YIEOHBIX
CUTyallUsiX, B TOM 4HCJIE IpH
CO3/IaHUU  YYEOHBIX TIPOEKTOB B
obnact pu3MKwy;

BBISIBIIAT  [IPUYUHHO-CIIC/ICTBEHHbIE
CBSI3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEeLICHus,
HaXO/UTh apryMeHTbI s
JI0Ka3aTeNnbCTBA CBOUX
YTBEP)KJICHUH, 3aJjaBaTh MapaMmeTpbl
U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATh IOJIyYEHHbIE B XOJ€

pelieHusl  3aJa4d  PE3yJIbTaThl,
KpI/ITH‘I@CKI/I OLCHHUBATH nux
JOCTOBEPHOCTb, MIPOTHO3UPOBATH
N3MCHCHHUEC B HOBBIX YCJ'IOBI/ISIX;

CTaBUTH u bopmyHpoBaTh
COOCTBEHHBIE 3aJa4n B

00pa30BaTEeNbHON JIEATENBHOCTH, B
TOM YHCJIE IPU U3yYEHUH DUBUKH;
JaBaTh OLIEHKY HOBBIM CHUTYalMsIM,
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

yMETh IEPEHOCUTh 3HAaHUSA IIO0
¢bu3MKe B TPAKTUYECKYIO 00JIaCTh
KU3HECITCILHOCTH;

yMETb HUHTETPUPOBaTh 3HAHUA U3
pa3HbIX IPEIMETHBIX 00JIACTEH;
BBIJIBUTaTh HOBBIE MJIEH, NpeJiaraThb

OpUTMHAJIbHBIE IIOXO/IBI u
pelIeHus;
CTaBUTb HIpoOJIeMbl U  3aJayH,
JIOIIyCKaroI1e aJbTEpHATUBHbIE
peLIeHuS.

MOJIyYEHUIO HOBOIO 3HAHUA,
€ro UHTEpIpeTalny,
peoOpa30BaHUIO u
IOPUMEHEHUI0O B  Pa3IMYHBIX
y‘—IC6HBIX CUTyalusix, B TOM
qucye MU CO3/1aHUU YUeOHBIX
IIPOEKTOB B 00J1aCTH (PU3MKU;

BBISABJIATE IIPUYMHHO-
CIICACTBCHHEIC CBSI3H "
aAKTyaJIU3UPOBATH 3a7auy,
BBIJIBUTATh THATIOTE3Y eé
peLieHus, HaXOJUThb
apryMEHTBI IS
JOKa3aTeIbCTBa CBOHX
YTBEPKICHHUIA, 3a71aBaTh
rapaMmeTpbl u KpPUTEPUU
peLICHHUS; aHaJIM3UPOBATh
[IOJIyYECHHBIE B XOJAE PELICHUS
3a1a9u pe3yJIbTaThl,
KPUTHYECKH OLEHHUBATh MX
JIOCTOBEPHOCTb,

MPOTHO3UPOBATh U3MEHEHHUE B
HOBBIX YCIIOBHUSX; CTaBUTh W
dbopMynupoBaTh COOCTBEHHBIE
3amayn B 00Opa3oBaTeIbHOM
JESTEIbHOCTH, B TOM YHCIE
P U3y4eHUU (DU3UKH; aBATh
OIICHKY HOBBIM CHUTYallUsM,
OIICHUBATh  MPHOOPETEHHBIM
OMBIT; yMETh  IMEPEHOCUTH
3HaHHUA 10  (QuU3MKe B
MPAKTHYECKYIO o0nacth
KHU3HEIEATCTBHOCTH,  YMETh
UHTETPUPOBATh  3HAHHS U3
pa3HbIX MIPEIMETHBIX
obnacTteii; BBIIBUraTh HOBBIC
ujie, npeiarath
OpUTHHANLHBIE TOAXOIbl U
pEILIeHHS; CTaBUTh MPOOIEMBI
W 3a]a4yd,  JIOMyCKaroIlue
QTBTCPHATHBHBIC PEIICHHSI.
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paboma ¢ ungpopmayuei:

BJAJICTh ~ HABBIKAMU  TIOJYYCHUS
uHpOpMauu ¢du3nueckoro
COJICpKaHUsI U3 UCTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITEIIEHO
OCYIIECTBIISATh ~ TIOUCK,  aHAJU3,
CHCTEMAaTH3alUI0 U MHTEPIIPETALIUIO
MHPOPMALIMU PA3IUYHBIX BHJIIOB U
(dhopM TpeICTaBICHHUS,

OLICHUBATh JIOCTOBEPHOCTb
uHpOpMaINH;

UCII0JIb30BATh cpeiacTBa
UH()OPMAIIMOHHBIX u
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B
peLIeHuH KOTHUTUBHBIX,
KOMMYHUKaTHBHBIX u
OpraHU3aIMOHHBIX 3amaq c
co0Ir0IeHIEM TpeOoBaHUI
SPrOHOMHUKH, TEXHHUKH
0e30I1acHOCTH, TUTUCHBI,
pecypcocOepeXeHus, NpPaBOBBIX U
ITUYECKUX HOPM, HOPM

nH(pOpMaITMOHHOM 0€30MMacHOCTH;

co3/laBaThb  TEKCThl  (PU3UYECKOTO
COJIepKaHUs B pa3iIMUHBIX (popmaTax
C Yy4eTOM Ha3zHaueHUs MH(pOpMAIHH
U 1eNeBOW ayIUTOpHUH, BBIOHpas
ONITUMAIIEHYIO bopmy
NIPEICTABICHNUS U BU3yaIH3allHU.

—Pabora ¢  uHboOpManuei:
BJIJICTh HAaBBIKAMH TOIyYCHHS
uHpOpMaUn ¢u3nyeckoro
COZICP)KaHUA W3 HCTOYHHKOB
Pa3HbIX THUIIOB,
CaMOCTOSITEIIEHO

OCYILIECTBIIATH TOUCK, aHaJN3,
CHCTEMaTH3aIINI0 u
MHTEpIpeTalnio HHPOpMaLUU
pa3MUuYHBIX BUAOB H  (HOpM
MMPpCACTAaBJICHUA, OLICHUBATh
JIOCTOBEPHOCTh HMH(MOPMALUH;

UCIIOJIb30BATh CpencTBa
UH(POPMAIMOHHBIX u
KOMMYHHKAITHOHHBIX
TEXHOJIOTUH B pEIICHUU
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX u
OpraHW3allMOHHBIX 3a7a4 ¢
COOJIF0IEHUEM TpeboBaHU
SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, THTHCHBI,
pecypcocOepekeHus,
MPaBOBBIX U 3TUYECKHX HOPM,
HOpM MH(POPMALMOHHOM
0€30MacHOCTH; CO3/1aBaTh
TEKCTBI (buznIecKoro
CONICpXAaHUSA B  Pa3IHMYHBIX
dbopmaTax c y4ETOM

Ha3Ha4YeHUs HHGOPMALUN H
LIEJIEBOM ayTUTOPUH, BBIOMpast

® obweHue:
ONTUMAJIBHYIO bopmy
® OCYLIECTBIATH OOLIEHHE HAa YPOKax
. | TpexacraBieHUs u
¢buzuku u BO BHEYPOUYHOH
BU3YyaJIU3aLUH.
NesTeNbHOCTH;
® pacro3HaBaTh NPENOCHUIKI
KOH(JIMKTHBIX CUTyalluid U CMAr4aTh
KOH(JINKTBI;
® pa3BepHYTO M JIOTHYHO U3JaraTh
CBOIO TOUYKY 3peHUs c
HCII0JIb30BaHUEM SI3BIKOBBIX
CPEACTB.
Osnanenue Osnanenue YHHUBEPCAJILHBIMH | —KOMMYHHKATHBHBIE
YHHBEPCATBHBIM | KOMMYHHKATUBHBIMU JACHCTBUSIMHU: YHHMBEpCaJbHbIE yucOHBbIE
u coBMeCmHas 0esimenIbHOCHb. JEHCTBUS: OCYILECTBIIAT
KOMMYHUKATHBH | ® [IOHUMAaTh U UCIOJb30BaTh | OOIIEHHE HA ypOoKaxX (U3UKU U
BIMU NMpeuMyIecTBa  KOMaHIHOU W | BO BHEYPOUYHOH NESATEIHHOCTH,
JECUCTBUSIMU: WH/IMBUYaIbHOM palboThI, pacro3HaBaTh  MPEINOCHUTKU
e BRHIOMpAaTh TEMATHKy W METO/bl | KOHQIMKTHBIX CUTyallmd u
COBMECTHBIX JIEHCTBMH C Yy4yeToM | CMSr4arb KOH(JIUKTBI;

OOIIMX WHTEPECOB, M BO3MOXHOCTEH

pa3BEPHYTO 31 JIOTUYHO
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Ka)KJI0r0 WiIEeHa KOJIJIEKTUBA;
NPUHUMATh  [eTd  COBMECTHOH
NESTEIbHOCTH, OpPraHU30BBIBATH U
KOOPJUHUPOBATh JEUCTBUSA IO €€
JOCTHKEHMIO:  COCTaBJIATH  IUIAH
JEUCTBUM, pacOpeaesisiTh pojau ¢
Y4ETOM MHEHUI Y4aCTHUKOB,
o0CyKJaTh pe3yJbTaThl COBMECTHON
paboTsr;

OLICHHMBATh KAaueCTBO CBOEro BKJIaJa
U KaXJIOr0 Y4YaCTHHKA KOMaHIbl B
o0 pe3yibTaT o
pa3paboTaHHBIM KPUTEPHUSIM;
npearaTh HOBBIE IIPOEKTHI,
OLICHMBATh  MJIEM C  TO3ULHUHU
HOBU3HBI, OpPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;
OCYIIECTBIIATh IIO3UTUBHOE
CTpaTeruyeckoe MOBE/ICHNE B
pPa3IMYHBIX CHUTYalMsIX, MPOSBIATH
TBOPUECTBO M BOOOpa)keHHE, OBITh
MHUIUATHBHBIM.

M3JIaraTh CBOKO TOYKY 3PEHUS C
HWCTIOIL30BAHUEM  SI3BIKOBBIX
CPEICTB; IMOHUMATh u
HCIIOJIb30BaTh IPEUMYIIECTBA
KOMaHIHOH Hu
WHJUBUTyaIbHOU paboThI;
BBHIOMPATh TEMATUKy U METOJIbI
COBMECTHBIX  JICHCTBUM  C
y4€TOoM OOLIMX HMHTEPECOB, U
BO3MOKHOCTEH KaXJ[0ro YieHa
KOJUIEKTUBA; NMPUHUMATh LIEJIH
COBMECTHOM JIeSITEIbHOCTH,
OpraHu30BbIBATh i
KOOPAMHUPOBATH JIEUCTBUS 1O
€€ MOCTI)KEHMIO: COCTaBJIATh
IJIaH JEHUCTBUM, PACIPENEIIATh

poiu ¢ y4€TOM  MHEHHI
YYaCTHHUKOB, o0cyXaTh
pe3yabTaThl COBMECTHOM

paboThI; OLIEHHBATH Ka4yeCTBO
CBOET0 BKJIaJa U KaXaA0ro
y4aCTHUKA KOMaHIbl B OOIIMIA
pe3yibpTaT Mo pa3paboTaHHBIM
KpUTEPUSIM; MPEIaratb HOBbIE

MIPOCKTHI, OIICHUBATh HJIEU C
MMO3UIUHU HOBU3HBHI,
OPUTMHAIILHOCTH,
MPaKTUYECKOM  3HAYMMOCTH;
OCYIIIECTBIISATH IMO3UTHBHOE
CTpaTernyecKkoe IOBEJICHUE B
Pa3TUYHBIX CUTyaIusX,
MNpOSIBJISITh  TBOPYECTBO U
BOOOpakeHue, OBITH
WHUIIMATUBHBIM.
OBnanenue OBnanenue YHUBEpCaJIbHbIMU | —PerynsaruBHble
YHUBEPCAIbHBIM | PETYJISATUBHBIMU I€UCTBUSIMU: yYHUBEpCaJIbHbIC y4eOHbIe
u CamoopeaHu3ayusL: nevicteus  CaMoopraHu3aIus:
PETYJISITUBHBIMU | ® CaMOCTOSITEIIFHO OCYIIECTBIISATh | CaMOCTOSITEIBHO
NENUCTBHASAMU ITO3HABATCJIBHYIO  JICSITCIBHOCTh B OCYILICCTBIIATH
obmacth (U3MKKM W aACTPOHOMUH, | IIO3HABATCIbHYIO
BBIABJIATE NPOOJIEMBI, CTaBUTh M | JEATCIBHOCTH B 00JacTH
dbopMynupoBaTh cOOCTBEHHBIE | (U3UKHU u aCTPOHOMUHU,
3aJ1a4H; BBISIBIIATh TIPOOJIEMBI, CTaBUTH
CaMOCTOSTEIbHO COCTABISATh IUiaH | M bopMyIHpoBaTh
penienus pacyYeTHBIX u | COOCTBEHHbIE 3a/1aqm;
KaueCTBEHHBIX 3amad, IJIaH CaAMOCTOATECIIBHO COCTAaBJIATH
BBINOJIHEHMS [TPAKTUYECKOHW paboTel | IUIAH PEIICHHS PACYCTHBIX U
C YYEeTOM HMEIOIIUXCSA PECYypCoB, KauCCTBCHHBIX  3a4a4, IUJIaH
COOCTBEHHBIX  BO3MOJXKHOCTEH W | BBIIOJHEHUS  NPAaKTHYECKOM
HpeANoYTEHHIA; paboThl ¢ yU4ETOM UMEIOIIUXCS
® [1aBaTh OLIEHKY HOBBIM CUTYAaIUsIM; peCypcCoB, 5 COOCTBEHHBIX
BO3MOKHOCTEH H

® pacIIUpSThH

pamMKu y4e0HOTO
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mpeiMera Ha  OCHOBE  JIMYHBIX
IIPEATNIOYTEHUN;
JieN1aTh OCO3HaHHBIN BBIOOD,

apryMeHTHUPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 32 PEIICHHUE;
OIICHUBATh MIPHOOPETECHHBIN OIIBIT;
Croco0CTBOBaTh (POPMUPOBAHUIO U
MPOSIBIICHUIO JIPYIUIMH B 001acTH

IIPEIIOYTEHUH; JaBaTh OLICHKY
HOBBIM CUTYALUIM;
paciiupsTh paMKU y4eOHOTro
IIpeIMeTa Ha OCHOBE JIMYHBIX
MPEAIOYTEHU; JIeIaTh
OCO3HAaHHBIN BBIOOD,
apryMeHTHpOBaTh €ro, OpaTh
Ha ce0s OTBETCTBEHHOCTh 3a

(bU3HKH, TOCTOSHHO MOBBIIIATH CBOM | PCHICHHE, OLICHHBATH

0o0pa3oBaTeNbHBIA U KYJBTYPHBIN NpHOOPETEHHBIN OTIBIT;

YPOBEHB. CIoCOOCTBOBATH
(bopMHPOBAHUIO u
NPOSIBJIICHUIO  JPYIUIMA B
obnacty (U3MKH, MOCTOSHHO
IIOBBIIIATH CBOM
00pa3oBaTeNbHBIH u
KYJIbTYPHBIH YPOBEHb.

CAMOKOHMPOTb! —CaMOKOHTpOITb,

JaBaTh OIICHKY HOBBIM CHUTYAIHsIM, | AMOIMOHAIbHBIA HHTEIUICKT:

BHOCHUTh KOPPEKTHBBI B | /aBaTh OLIEHKY HOBBIM

NeSITeTbHOCTb, OLICHUBATh | CHUTYaIUsIM, BHOCUTh

COOTBCTCTBHUC PC3YJILTATOB LICIISAM,
BJaJIcTh HaBBIKAMM II03HABATEIbHOM

pednexkcun KaK OCO3HAHUS
COBEPIIAEMBIX JEUCTBUI 51
MBICTUTEIIBHBIX ~ TPOIIECCOB,  MX

pe3yJIbTaTOB U OCHOBAHM;
WCTIOJNB30BaTh MpPHUEMBI pedIieKCun
JUIi  OLEHKM CHUTyaluHu, BbIOOpa
BEPHOTO PEILICHUS;

OLICHUBATh PUCKH U CBOEBPEMEHHO
IPUHMMATh  pElIeHHs 10  HX
CHIDKEHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTHI
JIpYTUX TpU aHalIu3€e pe3ybTaToB
JESATEIBHOCTH.

KOPPEKTUBBI B I€ITEILHOCTb,
OIICHUBATh COOTBETCTBUE
pe3yNbTaTOB LIETISM; BIIaJIETh
HABBIKaMU TI03HABATEIILHOM
pediekcun Kak 0CO3HaHUs
COBEPILIAEMBIX JECUCTBUN U
MBICITUTENIBHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBAHMIA;
MCIOJIb30BATh MPUEMBI
pediekcuu Il OIeHKN
CUTYalliH, BBIOOpa BEPHOTO
pEIICHUS; yMETh OIICHUBATh
PHUCKHU ¥ CBOEBPEMEHHO
MIPUHUMATH PEIICHUS TI0 UX
CHI)KEHUIO; IPUHUMATD
MOTHBBI U ApTYMEHTBI JJPYTHX
MIPU aHAJIK3€E Pe3yIbTaTOB
JIESITEIIbHOCTH; IPUHUMATH
ce0st, MOHNMasi CBOU
HEJOCTaTKH U JIOCTOMHCTBA,;
MPUHUMATh MOTHUBBI U
apTyMEHTHI IPYTUX TIPH
aHaJln3e pe3yJIbTaToB
JIeSITEIIbHOCTH, IPU3HABATH
CBOE MpaBo U MPaBo JPYrux Ha
ommoOku. B nporecce
JOCTHKEHUS JINYHOCTHBIX
pe3yIbTaTOB OCBOCHUS
MPOrpaMMBbI 110 (PU3KKE IS
YPOBHSI CpPEJIHETO O0IIEeTro
00pazoBaHus Y 00YUYaIOIIUXCS
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COBEPIICHCTBYETCS
SMOLIMOHAJIbHBIM HMHTCIUIEKT,
Mpeaoaratoui
c(hOpMUPOBAHHOCTH:
CaMOCO3HAHHMSI, BKJIFOYAIOIIETO
CIIOCOOHOCTH ITOHUMATh CBOE
SMOIMOHAJILHOE COCTOSHHE,
BUJICTH HAMIPABJICHUS Pa3BUTHUS
COOCTBEHHOI YMOIMOHAJILHOM
ctepsl, OBITh YBEPEHHBIM B
cebe; caMOperyJIupoBaHus,
BKJIFOUAIOIIETO CAMOKOHTPOJIb,
yMEHHE PUHUMATh
OTBETCTBEHHOCTb 3a CBOE
MOBEJAEHHUE, CIOCOOHOCTH
aIalITUPOBATHCA K
SMOIMOHAJIEHBIM U3MEHEHUSIM
U TIPOSIBISTH THOKOCTD, OBITH
OTKPBITHIM HOBOMY;
BHYTpPEHHEH MOTHBAIIUH,
BKJIFOUAKOIIEH CTPEMIICHUE K
JTOCTHKEHUIO IIeJI U YCIIeXY,
OITUMM3M, HHUI[UATUBHOCTb,
yMEHHE JIEHCTBOBATH, UCXOS
U3 CBOMX BO3MOKHOCTEH;
SMITATHH, BKIIFOYAIOIICH
CIIOCOOHOCTH NOHUMATh
SMOLIMOHAIIBHOE COCTOSIHUE
JPYTHX, YYUTBIBATH €TO TPU
OCYIIECTBIICHUHU OOIICHHUS,
CIOCOOHOCTH K COUYBCTBHIO U
COTEPEKUBAHHIO; COLUATBHBIX
HAaBBLIKOB, BKJIFOUAIOIIHAX
CIIOCOOHOCTH BBICTPANBATh
OTHOIICHHUS C APYTUMHU
JIIOIbMU, 3a00THThCH,
MIPOSIBIISATH HHTEPEC H
paspeniaTb KOH(M)JIUKTHI.

npunsamue ceos u Opyeux:

e TpuUHUMATh ce0s, TOHUMAas CBOM
HE/IOCTAaTKU U IOCTOMHCTBA;

® MPUHHUMATh MOTHBBI M apryMEHTHI
JIPYyruX TpU aHaJU3e pe3yJbTaToB
TeSITeTbHOCTH;

e TpU3HABaTh CBOE MPaBO W TIPaBO
JpyTUX Ha OMINOKY.

IIpenmerHblie pe3yabTaThl 0cBOeHHs y4eOHoro npeamera OYIL.0S ®@usuka
1) neMOHCTPUPOBATh HA MPUMEpPaAX POIb U MECTO (pu3uKH B (HOPMUPOBAHHH COBPEMEHHON
HaYy4YHOM KapTHHBI MHUpA, B PAa3BUTUU COBPEMEHHOH TEXHUKU U TEXHOJIOTUH, B MPAKTHUECKOM

NIeATEIIHFHOCTH JIOJIEH;
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2) yYuTBHIBaTh TPAHMIBI MPUMEHEHUS W3yYEHHBIX (H3MUECKUX MOJEJCH: MaTepuantbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TeNO, MICAIbHBIA ra3, MOJEIn
CTPOEHMSI Ta30B, KUJIKOCTEH M TBEPIBIX TEJ, TOUEHUHBIN 3JIEKTPUUECKUN 3apsii MpH peIIeHUU
¢bu3nyeckux 3anay;

3) pacnio3HaBaTh (pu3MUECKHe SBICHUS (IIPOIECCHI) U OOBSACHATHL MX HA OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIPHO-KNHETUYECKOW TEOpUU CTPOEHMS BEIIECTBA U AJIEKTPOJAMHAMUKH:
PaBHOMEpPHOE U pPaBHOYCKOPEHHOE INPSAMOJIMHEHHOE [IBUKEHUE, CBOOOJHOE TMaJeHue Tedl,
IBIJKEHHE IO OKPYKHOCTH, HWHepuus, B3auMmojeiictBue  ten, audp¢ys3us, OpoyHOBCKOE
JBUKEHHUE, CTPOCHME KHMJIKOCTEH M TBEPHABIX Tell, U3MEHEHHE O00BbEMa TeNl NMpU HarpeBaHUU
(oxJaxJeHNUH), TEIJIOBOE paBHOBECHE, UCIIAPEHHE, KOHJCHCAIM, TUIaBJIeHUEe, KpUCTAJUIU3aLus,
KWUIIEHUE, BJIAKHOCTb BO3]lyXa, MOBBIIICHWE JABJICHUS Ta3a MpU €ro HarpeBaHUM B 3aKPHITOM
COCyZe, CBsA3b MEXKIY IIapaMeTpaMHM COCTOSHHUS Ta3a B M30IPOLECCaX, MIEKTpU3ALHUs Tel,
B3aWMO/ICVICTBHE 3aPsJI0B;

4) onuchIBaTh MEXaHUUECKOE JBHKEHHE, UCIOJb3Yys (PU3NUECKUEe BETMUMHBI: KOOPMHATA,
IyTh, MEpPEMEILEHNE, CKOPOCTh, YCKOPEHUE, Macca Teja, CHa, UMIIYJIbC Tella, KMHEeTHYecKas
SHEprus, NOTEHIMaJbHAs SHEpPrus, MexaHudeckas paboTa, MeXaHHMYecKas MOIIHOCTb;, MpHU
ONMMCAaHWW TPABWIBHO TPAKTOBaTh (PU3UYECKUH CMBICH HCIOIB3yEMbIX BEIHYUH, WX
0003HaYeHMS M €AMHUIIBI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3NYECKYIO BETUUNHY
C IpYTUMH BEJIMYMHAMU;

5) omuchIBaTh H3y4YEHHBIE TEIUIOBBIE CBOMCTBA T€N M TEIJIOBBIE SIBJICHUS, HCIIOJIB3YS
¢u3nveckne BENWYHMHBI: JABJICHHWE Tasza, TEeMIleparypa, CpenHss KWHETHYecKas OSHEpPTHs
XA0TUYECKOTO [JBWKEHMSI MOJIEKYJ, CpPEAHEKBAApPaTU4HAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSS DHEPTus, padoTra rasza, KOd(pQHUIHMEHT MOJE3HOrO JEHCTBUS TETIOBOTO
JIBUraTeNsl; Py OMMCAaHUU NPABUIBHO TPAKTOBATh (PM3MUECKUIN CMBICI HCIIOJIb3YEMBIX BEJIHUUH,
uX O0003HAYeHWs] U EIAVHMIBI, HAaXOOUTh (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYHHAM;

6) onuchIBaTh U3yUYEHHBIE IEKTPUUECKUE CBOMCTBA BEILIECTBA U 3JIEKTPUUYECKHE SIBICHUS
(mporecchl), UCTIONb3Ysl (U3UUECKUE BETUYMHBL AIIEKTPUUYECKUM 3apsij, 3JIEKTpUYEcKoe IoJe,
HANpsDKEHHOCTh TOJS, MOTEHUHUAl, Pa3HOCTh NOTEHLHMANOB, IPHU OINHUCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUM CMBICT MCIOJIb3YyEMbIX BEJIWYMH, MX OOO3HAYEHHUS W €IUHUIIbI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PH3MUECKYIO BETMUMHY C IPYTHMHU BEIIMYHHAMH;

7) aHaNM3MPOBaTh (PU3NYECKHE MPOLECCHl U SIBJICHUS, UCIONB3Ys (pU3HUECKHe 3aKOHBI U
NPUHLMUIBL: 3aKOH BcemupHoro tsarorenus, I, II m III 3akoHbl HeroTOHa, 3aKOH COXpaHEHHs
MEXAHUYECKON DHEPIUH, 3aKOH COXPaHEHMsI UMITyJIbCa, IPUHIUI CYNEPIIO3ULIUN CUJI, IPUHIUI
paBHOINpaBUsl UHEPLUATIbHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEH KWHETHMYECKON DSHEPIrUU TEILIOBOIO IBHXKCHHS
MOJIEKYJT ¢ a0CONIOTHOW TEeMITepaTypol, MEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHS
AJIEKTPUYECKOTO 3apsijia, 3akoH KylloHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTUYECKOE BHIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00J1aCTH) IPUMEHUMOCTH;

8)OOBACHATH OCHOBHBIC TPUHLMIBI JEHCTBUS MAIIWH, HOPUOOPOB U TEXHUYECKHUX
YCTPOICTB; pa3inuyaTh yCJIOBUS UX O€30MMaCHOT0 UCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

9) onpenensaTh HanpaBlieHHE BEKTOpa MHIYKIMM MAarHUTHOTO TOJISI IPOBOJHHUKA C TOKOM,
cwiibl Amrniepa u cuisl JlopeHua;

10) BBIMOJHATH SKCHEPUMEHTHI MO HCCIENIOBAaHUIO (U3NYECKUX SBICHUNA M MPOIECCOB C
UCTIOJNB30BAaHUEM TIPSIMBIX, W KOCBEHHBIX HW3MEpPEHWH, TpH 3TOM  (QOPMYJIHPOBATH
npobnemy/3ajayy W THIOTE3y Y4eOHOrO SKCIEpUMEHTa, coOupaTh YCTaHOBKY u3
MIPEUIOKEHHOTO 000PYA0BaHUs, TPOBOIUTH OMBIT U (HOPMYITHUPOBATH BHIBOIKI;

11) ocymiecTBiATh NpsMblE U KOCBEHHBbIE HM3MEPEHUs (PU3MYECKHX BEIMYUH, NMPU ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO W3MEPEHUS] M HCIOJIb30BATh HM3BECTHBIE METOIBI OLEHKH
MOIPEIIHOCTEN U3MEPEHNN;

12) wuccnenoBaTh 3aBUCUMOCTH MEXIY (HU3MUECKUMH BEIMYMHAMH C HCIOJIH30BAHUEM
OpSAMBIX U3MEPEHUHl, MpH 3TOM KOHCTPYUPOBaTb YCTAaHOBKY, (PUKCHpOBaTh pe3yJsIbTaThl
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MOJTy9eHHOW 3aBUCUMOCTH (PU3UYECKUX BEIWYHMH B BUZIC TAOIHUI] M TPadUKOB, JCNIaTh BBHIBOJIBI
0 pe3yJIbTaTaM HCCIeIOBaHNUS;

13) cobmronmate mpaBuiaa 0e30mMacHOrO TpyAa MPU MPOBEACHUHM HCCIEIOBAHUNA B paMKax
y4eOHOro SKCIepUMEeHTa, Y4eOHO-HCCIEe0BATENbCKOW U TMPOEKTHOW JEeSATEIbHOCTH c
HCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JAOOPaTOPHOro 000pyAOBAHUS;

14)pemath pacu€THbIe 3a7aud C SBHO 3aJlaHHOW (DM3MUYECKON MOMAENBIO, HCIONb3YS
¢du3nveckre 3aKOHBI M MPUHIUIIB, HA OCHOBE aHAJIM3a YCJIOBUS 33/Ja4l BHIOMPATh()U3HIECKYIO
MOJIeTb, BBIACTATH (pU3MUeckue BeMMYUHBI U (HOpMyINbl, HEOOXOauMble JUid €€ pelieHus,
MIPOBOMTH PACUEThI U OIICHUBATH PEATEHOCTh ITOJIYICHHOTO 3HAYCHHS (PH3UIECKON BEITHMYNHBI,

15) pemath kKaueCTBEHHBIE 3a]]a4l: BHICTPAUBATh JIOTHUECKHU HEMPOTUBOPEUUBYIO IIETIOUKY
paccyXJIeHH ¢ ONOpOi Ha M3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SBJICHNUS,

16) ucnonp30BaTh MpPH pEIIEHUU YYeOHBIX 3aJad COBPEMEHHBbIE HH(OPMAIOHHBIE
TEXHOJIOTUH JUISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETAIIUN WM TPEICTABICHHUS y4eOHOW W
HAYYHO-TIOMYJISIPHONH HH(POpPMAIMK, MOTYYeHHOW W3 pPa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJM3UPOBATh MOyYaeMyto HH(POpMAITHIO;

17) oOBSCHATH TPHUHLMIIBI ACHCTBUS MAIlWH, NPHOOPOB M TEXHUYECKHUX YCTPOWCTB,
pa3nuyaTh yCcaoBUs MX O€30MAaCHOTO HCIIOIB30BAHMS B TIOBCEAHEBHOM KU3HM,

18) mpuBOAUTH MpUMEpPHI BKJIaJa POCCUHUCKUX M 3apyOCKHBIX YUYEHBIX-QU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOIIETO MHpa, B pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

19) ucnonb3oBaTh TEOpETHUYECKHWE 3HAHUS TO (PU3MKE B TOBCEAHEBHOM >KU3HU IS
obecrnieueHus 0€30MacCHOCTH MPHU OO0paIIeHHH ¢ TPHUOOPaMU U TEXHUYECKHUMH YCTPONCTBaAMHU, TSI
COXpaHEHHUs 3[J0OPOBbS U COOIIOACHUSI HOPM SKOJIOTUIECKOTO MOBEICHUS B OKPYKAOIIEH Cpee;

21) pabotaTth B TpyMmIe C BBINOJHEHWEM Pa3IMUYHBIX COIMAIBHBIX POJEH, TMIIaHUPOBATh
paboTy Tpynmbl, pamMoOHAIBFHO PACHPENENATh OOS3aHHOCTH W IUIAHUPOBATH JEATEIHHOCTH B
HECTaHIAPTHBIX CUTYaIUsAX, aJIeKBaTHO OIEHUBATh BKJIAJ KaKIOTO W3 YYACTHHKOB TPYMIBI B
pelIeHne paccMaTpUBaeMOM MPOOIIEMBI.
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6. YCJIOBUSA PEAJIMBALIUU ITPOI'PAMMBI YYEBHOT'O ITIPEJIMETA

6.1. TpeGoBaHuA K MaTepHAJIbHO-TEXHHYECKOMY 00eCIedeHN 0

Jlnia peanu3anuu IporpaMMbl y4eOHOTO IpeAMETa JOJIKHO ObITh MPEIYyCMOTPEHO CHEIHATIbHOE
nomenienue: Kabuner ®uszuku.

Ob6opynoBaHue yueOHOro KaOMHeTa:

- IOCaI0YHbIE MECTA 110 KOJIMYECTBY 00yUJaloImuXcs;
- pabouee MecTO IpenoaBaTers;

- KOMIUIEKT Y4eOHO-HAIJISIIHBIX TOCOOMI];

- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUAJIOB;

- 3aJJaHMA JJ11 KOHTPOJIBHBIX padoT;

- mpo¢eCCUOHATILHO OPHUEHTUPOBAHHbIE 3a/JaHMS;

TexHuueckue cpeicTBa 00ydeHuUs:
- IEPCOHATILHBIN KOMIIBIOTEP C JTMIIEH3MOHHBIM ITPOTPAMMHBIM 00€CIIeYeHUEM;
- IPOEKTOP € IKPAHOM.

3anel:
bubnmoreka, YnTaTBHBIN 31 C BBIXOAOM B ceTh MIHTEpHET.

6.2. UndopmaunonHoe obecrneyeHne peajsu3anui NporpaMmMsl
B 6ubnmoteunslii GoHI BXOAAT yUeOHUKH U3 (ellepalbHOro MepedHs YIeOHUKOB, AOMYIIEHHbBIX

K HMCIIOJIb30BAHUIO IIPpU peajiu3alliil HMMCIOMUX TOCYAAPCTBCHHYIO AKKPEAWUTAIIUIO 06paSOBaTeHI)HBIX
MpPOrpaMM Ha4yallbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPEeTHEr0 OOMIEro 0O0pa3oBaHUS OpraHU3aIlVsIMH,
OCYIIECTBISIIOIMMUA ~ 00pa30BaTelbHYIO JEATENBHOCTh W YCTAHOBJEHHUS TPENENBbHOTO  CpoKa
WCIIOJIb30BaHUSI MCKIFOUCHHBIX YYeOHHWKOB, YTBEPXKJICHHOTO MpUKa3oM MuHMNpocBenieHus Poccuu ot
21.09.2022 N 858. (3apeructpupoBano B Munrocte Poccun 01.11.2022 N 70799).

Crynenram Komnemxa obecrieuen goctyna k yueonukam OP CIIO «PROFo6pa3oBanue»
u «KoncynpranT crygenta» kommieke «Menununa (CI10) TEOTAP-Menuay.

B o0OpasoBaTensHOM TMpOIECCE HCIONB3YIOTCS AJIEKTPOHHBIC 00pa3oBaTelIbHBIE PECYpPCHl U3
(dhenepamsHOTO TIEPEUHS AICKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB, HOMYIICHHBIX K UCIIOIB30BAHUIO TIPH
peanm3alui UMEIONUX TOCYJapCTBEHHYI0 aKKpEOUTalWI0 00pa30BaTENbHBIX MHPOTpaMM HAYalbHOTO
o0Illero, OCHOBHOTO OOIIero, cpeaHero oOmero o0pa3oBaHHs, YTBEPKICHHOIO MPUKA30M
Munnpocsemenus Poccnn ot 04.10.2023 N 738. (3apeructpupoano B Muntocte Poccun 02.11.2023 N
70799).

OcCHOBHBIC HCTOYHUKHU:
1. Mskuwesl . f.,byxosues b.b., Corckuit H.H. non penakuueit I[lappentoeoii H.A. dusuxa.
10 knacc. M., 2021.
2. Mskuies ['.4., Byxosues b.b., Hapyrun B.M. nox penaxuueii [lapdpentreBoit H.A. @uzuxka.
11 knacc. M., 2021.
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7. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
YYEBHOI'OIIPEAMETA

Pezynomamut 00yuenus

Kpumepuu OUCHKU

Dopmut u memoowt
OUCHKU

Ilepeuens 3nanuil, 0ceausaemvix 6 pamKax npeomema:

- 3HAaTh TPAHMIBI MPHUMEHCHHS H3YyYEHHBIX (PH3MYECKHX MOIeTei:
MarepuaiibHas TOYKa, WHEpLUalibHas chcTeMa OTcuéra, abCONIOTHO
TBEPAOE TEJO, UACATBHBIN a3, MOJENH CTPOEHHS ra3oB, KUIAKOCTEH U
TBEPABIX TEJ, TOYEUHbI 5SJIEKTPUUECKUM 3apsl IpU pPELICHUH
(u3MIecKuX 3a1ad;

- 3HaTh IpaBHIIa OE30MIACHOTO TPYIa MPH MPOBESACHUH HCCIICIOBAHUI B
paMKax yd4eOHOro OSKCIEepHMEHTa, Y4eOHO-MCCIIEA0BATEILCKON H
MPOEKTHON  JESATENbHOCTH C HCIHOJB30BaHUEM H3MEPUTENbHBIX
YCTPOMCTB M 1a00PATOPHOTO 00OPYAOBaAHUS;

Ilepeuens ymenuii, oceausaemuvix 6 pAMKaAx npeomema:

- YMETHJEMOHCTPHPOBATh Ha NPHMEPax pOJIb W MeCTO (U3MKH B
(OpMHPOBAHUH COBPEMEHHOM HAayYHOH KapTHHBI MHpa, B Pa3BUTHH
COBPEMEHHON TEXHHKH M TEXHOJIOTHH, B MPAKTUYECKOHN JEITEILHOCTH
JTIOJICH;

- YMeThpacrno3HaBaTh (GpU3NYECKUE SBICHUS (IIPOLECCHI) U OOBSCHATH
WX Ha OCHOBE 3aKOHOB MEXaHHWKH, MOJIEKYJSIPHO-KHHETHYECKON
TEOPUH CTPOCHHS BEIIECTBA M 3JIEKTPOJUHAMHKH: PaBHOMEPHOE H
PaBHOYCKOPEHHOE TpPSIMOJIMHEHHOE JBHIKEHHE, CBOOOIHOE MajieHHe
TeJN, ABWXXKEHHE II0 OKPYXXHOCTH, HHEpLUs, B3aMMOICHCTBHE Te,
I dy3ns, OpOyHOBCKOE BIKEHUE, CTPOCHUE KUIKOCTEH W TBEPIBIX
TeJl, ”3MEHeHHe 00bEMa TeJl PU HarpeBaHUHU (OXJIAXKICHUH), TETIJIOBOES
paBHOBECHE, WCIIApEHUE, KOHJICHCAINS, TUIABJICHUE, KPUCTAILIH3aIlus,
KUIICHUE, BJIAXXHOCTbH BO34yXa, IMOBBLIMICHUC HOABJICHUA rasa Ipu €ro
HarpeBaHWM B 3aKPHITOM COCyZE, CBs3b MEXKIy HNapaMeTpamu
COCTOSIHMS Ta3a B M30IpoLEccaX, MMEKTPU3aUs Tel, B3aUMOJCHCTBHE
3apsI0B;

- YMETHONHCHIBATh MEXAaHWYECKOE IBI)KCHHE, UCTIONB3Ys (QH3HMUECKHE
BEJIMYMHBI: KOOPAMHATA, IyTh, MEPEMEIICHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIA, UMIIYJbC Tejla, KHHETHYecKas JHEpTHs,
MOTCHIMANbHASL JHEPrus, MexaHudyeckas paborTa, MeXaHHUYecKas
MOIIIHOCTb; ITPU OMHCAaHUK NPaBUIBHO TPAKTOBATh (PU3NUECKHNA CMBICI
UCIIONIb3YEMBIX BEJIWYMH, WX OOO3HAUEHHs W EIUHUIIBI, HAXOIUTh
(opMyIIBI, CBA3BIBAIOINNE JAHHYIO (PU3NYECKYIO BEIMUYHHY C JPYTHMU
BCIIMUUHaAMM,

- YMETHhONMCHIBATh M3YUCHHBIC TEIJIOBBIC CBOMCTBA TEN M TETIJIOBBIC
SIBIICHUS, HCIIONB3YS (PU3MUECKHe BENMYHMHBL JaBJICHHWE Trasa,
TeMIlepaTypa, CpenHsss KHHETHYecKass DJHEPrus XaoTHYEeCKOTro
JBIDKCHUSI MOJICKYJ, CpEIHEKBaJpaTHYHAs CKOPOCTh MOJIEKYJ,
KOJIMYECTBO TCIIJIOTHI, BHYTPCHHSIA OHEPIu-d, pa60Ta rasa,
KO3()(UIIMEHT TII0JIE3HOTO JAEHCTBUSl TEIJIOBOTO JBUTATelNs; IpH
OITMCAaHNH TPABUIBHO TPAKTOBATH (PU3NYECKHUH CMBICI HCIIOIb3YEMbIX

BENUYMH, HMX OOO3HAUEHHsT W CIWHUIL, HAXOIUTh (HOPMYIIBL,
CBS3BIBAIONINE JAHHYI0 (DU3MYECKYI0 BENWYMHY C JPYTHMH
BENYNHAM;

- YMETBhOIUCHIBATh U3YyUEHHBIC IEKTPUUECKHE CBOICTBA BEILECTBA U
JJIEKTPUUYECKUE  SIBIICHHS  (NIPOLECCHI), HCHONB3Ys  (hU3MUECKHe
BEIMYMHBI:  DJEKTPUUECKUN  3apsi,  DJIEKTpUYEcKoe  TOJe,

HaHpH)KéHHOCTL MoJjig, MOTCHIHAJT, Pa3sHOCTb IMOTCHIIUAJIOB, npu
OIMMCAaHWU TPAaBUJIBHO TPAKTOBATH (bI/ISI/I‘{eCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX

BEIMYMH, WX OOO3HAYCHUs] W €JMHUIIBI, YKa3bIBaTh (HOPMYIIBL,
CBS3BIBAIONINE JAHHYIO (DU3MYECKYI0 BENWYMHY C JPYTHMH
BEITMYUHAMU;

- YMEThaHAIM3UPOBaTh (PU3UUECKHE TPOLECCH] U SBICHHS, HUCIOIb3YS
(u3MUecKre 3aKOHBI M MIPUHIMIIBLI: 3aKOH BCEMHPHOTO TsAroTeHus, I, 11
u III 3akoHbl HproTOHA, 3aKOH COXpaHEHUS MEXAaHUYECKOH 3HEPIUH,
3aKOH COXPAHECHMsI UMITYJIbCA, IPUHIUI CYNECPIO3ULIUU CHJL, IPUHIIUIL

«OTIANIHO» —
TEOPETUICCKOE

COJIep)KaHUEe  IPOTPaAMMbI]
OCBOEHO ITOJHOCTBIO, 0e3_|
po0esoB, YMEHHS_|
c(hOpMHUPOBAHEI, BCE
MPeyCMOTPEHHBIC
MpOTrpamMMoit y4eOHBIC
3aIaHus BBIITOJIHEHEI,

Ka4yCCTBO HX BBIITOJHCHUS_|
OLICHCHO BBICOKO.

«Xopowo» -
TEOPETUYECKOe
coziepKaHue Kypca
OCBOCHO TIOJHOCTBIO, 0e3
npoOeoB, HEKOTOpbIE
yMeHHss  c(OPMHUPOBAHBI
HEJ0CTaTOYHO, BCE
Hpe1yCMOTPEHHBIE
TIPOTPaMMOit yaeOHbIe
3aaHus BBITIOJTHEHH,

HCKOTOPBIC BHUJbL SaHaHI/Iﬁ
BBIIIOJIHEHBI C OIIMOKAMU.
«YZIOBJIGTBOI)PITCJILHO» -

TEOPETUUECKOE
CoziepKaHue Kypca
OCBOGHO  YaCTH4HO, HO
IpoOeIBI HE HOCST

CYIIECTBEHHOTO XapakTepa,
HEOOXOAMMBIE YMEHUS B
OCHOBHOM C(OPMHUPOBAHHI,

0OJIBITUHCTBO
MPEyCMOTPEHHBIX
porpaMMon o0y4eHus
y4eOHBIX 3alaHni
BBITIOJTHEHO, HEKOTOPHIE U3
BBITTOJTHEHHBIX 3amaHAN

coJiepKatT OUTHOKH.
«Hey/0BJIETBOPUTEIHHOY
- TEOPETHYECKOE
CoJIepKaHue Kypca He
OCBOEHO, YMEHHU: HE
c(OpMHUpPOBaHHbI,
BBITIOJTHEHHBIE YUeOHbIe
3aIaHus collepKaT rpyOsIe
OIITMOKH.

IIucemennas
MpoBepKa
VYcTHsIit onpoc
TecTupoBanue
OrueHka
BBITIOJTHEHHUS
CaMOCTOSITEIBHOM
paboTsl
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paBHONpAaBUS HWHEPLUHUANBHBIX CHCTEM OTCY€Ta, MOJEKYJSPHO-
KHHETHYECKYI0 TCOPHIO CTPOCHHUS BELIECTBA, TA30BBIC 3aKOHBI, CBA3b
Cpe/Hel KHHETHYeCKOW HSHEPruM TEIUIOBOTO JBMDKCHUS MOJEKYJN C
a0COJIOTHOM TeMIepaTrypoi, HEepBBIi 3aKOH TEPMOAWHAMUKH, 3aKOH
COXpaHEHHsl DJIEKTPUYECKOro 3apsijia, 3akoH Kyiona, mpu 3Tom
pa3iuuaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTHYeCKOe
BBIpAKEHUE U yCIOBUS (TPaHUIBI, 001aCTH) TPUMEHIUMOCTH;

- YMEThOOBSICHATh OCHOBHBIE IIPUHIMIIBI JSHCTBUS MAIlUH, IPUOOPOB
U TEXHHYSCKHX YCTPOWCTB; pa3lM4aTh YCIOBHS HX 0€30MacHOro
WCIIOJIb30BaHMs B IOBCEIHEBHOMN KH3HH;

- YMEeTh ONpEeNesiTh HalpaBJeHUE BEKTOPa WHIYKLIUH MarHHUTHOTO
T10J1s IPOBO/IHMKA C TOKOM, CHJIBI AMriepa u cuiibl JlopeHIa;

- YMETBBBINIOJIHATE J3KCICPUMEHTHI IO MCCIICIOBAHUIO q)HSI/I‘IeCKI/IX
SIBIICHUM U MpoUECCOB C HUCIOJIB30BAHUEM TIIPAMBIX, W KOCBCHHBLIX
W3MEpeHuH, Ipu 3TOM (HOpMYIHPOBATH MpobIeMy/3aady U TUIIOTE3Y
y4eOHOI'0 AKCIEPHMEHTa, COOMpaTh YCTAaHOBKY W3 HPEIUIOKESHHOIO
000pyI0BaHHs, IPOBOJUTH OIBIT U HOPMYJIUPOBATH BHIBOJBL;

- YMETBOCYIIECTBIATE NPSIMBbIE U KOCBEHHBIC H3MEPECHUS (HH3MICCKHX
BEJIMYMH, TP 3TOM BBIOMpPATh ONTUMAJbHBIH CIOCOO M3MEPEHUs U
HCIIOJIb30BaTh N3BECTHBIC METO/IBI OLIEHKH MO PELITHOCTEH U3MEPEHUIA;
- YMETBUCCIICA0BATE 3aBUCUMOCTU MEKIY (bI/ISI/I‘IeCKI/IMI/I BCIIMYMHAMU
C HCIIOJIb30BAHUEM IIPSAIMBIX U3MEPEHUM, IIPU 3TOM KOHCTPYUPOBAaThb
YCTaHOBKY, (UKCHPOBATh pe3yJbTaThl IOJYYEHHOW 3aBHCHMOCTHU
(hM3MYECKUX BEIUYHMH B BUAE TaOIHUI] U TpadUKOB, JENIaTh BBIBOIBI 110
pe3yiibTaTaM UCCIIeI0BaHNUS;

- yMeTbpemiaTh pacy€THBIE 3aladd C SBHO 3aJaHHOW (DH3MYECKOMH
MOJIETIbIO, UCIIONB3Ysl (PU3MUECKHE 3aKOHBI M TPHHIMIBL, HA OCHOBE
aHaNM3a YCIIOBUS 3aJaudl BHIOMPAaThHGU3MUYECKYI0 MOJEIb, BBIACIATH
¢dusnueckre BeJIMYUHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl €€ pelleHus,
MpoBOJUTH paC‘-IéTbI 1 OUCHUBATH PCAJIbBHOCTDH IMOJTYUCHHOTO 3HAYCHUA
(u3nIecKoil BeTMIUHEI;

- yMeTbpellaTh Ka4yeCTBEHHBIE 3a/Jaud: BBICTPAUBATH JIOTHYECKH
HEMPOTHUBOPEYUBYIO LEMOYKY PACCYXKICHHH C ONOPOH Ha W3Y4CHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUYECKHUE SBICHUS;

- YMETBHHCIOJB30BaTh NPH PEUIEHHMH Y4eOHBIX 3a/1a4 COBPEMEHHBIE
WHQOPMalMOHHBIE TEXHOJOTMU JUISl IIOUCKA, CTPYKTYpUPOBaHWUS,
UHTEPIPETalud U TPEJCTaBICHUS Y4eOHOH M HAy4HO-IIOMYJISIPHOM
uH(opMaLuK, MONYYCHHOW M3 Pa3IMYHBIX MCTOYHHKOB, KPUTHYECKH
AQHATM3UPOBATH NOJTyYaeMy0 HHPOPMALHUIO;

- YMEThOOBSCHATh TNPUHLUNBI JASHCTBHS MalMH, HOPHOOPOB |
TEXHUYECKUX YCTPOMCTB, pa3lu4yaTh YCIOBHA HX OE30IaCHOrO
WCIIOJIb30BaHMs B IOBCEIHEBHOMN KH3HH;

- YMETBIPUBOAMUTH IPHUMEPHl BKJIAJAa POCCUHCKHX M 3apyOeimHBIX
yu€HBIX-QU3NKOB B pa3BUTHE HAyKH, OOBSCHEHHE IIPOLECCOB
OKpPY>KaroUIero M1Upa, B pa3BUTHE TEXHUKHU U TEXHOJIOTUH;

- YMCTBHUCIOJIB30BaThb TCOPCTUYCCKUC 3HAHHUA 1o (I)I/I?;I/IKC B
MOBCEOHEBHON JKHU3HHA g obecriedeHnss 0€30MACHOCTH  TIpH
oOpameHHH ¢ OpUOOpaMM M TEXHHYECKHMMH YCTPOHCTBAMH, IJIA
COXpaHEHHs 3I0pOBbS W COOJIOJCHHS HOPM SKOJOTHYECKOTO
TIOBENICHUSI B OKPYKaIOIIel cpeae;

- YMeThpaboTaTh B IPYIIIE C BBHINOJHEHUEM Pa3IMYHBIX COLMAIbHBIX
poJjieli, IuIaHMpOBaTh paboTy TPYIIBI, PALMOHAIBHO PACHPENEsATh
O6H3aHHOCTI/I U IUIaHUPOBATh JCATCIBHOCTH B HECTaHAAPTHBIX
CUTyaludX, aJC€KBAaTHO ONICHMBATL BKJIAA KaXAO0ro H3 YYaCTHHUKOB
TPYIIIBI B PELICHUE PACCMaTPUBAEMOM IIPOOIEMEL.
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