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1) TlnaHupyemble pe3ybTaThl OCBOCHHSI Y4eOHOT0 MpeaMeTa
BoinyckHuk Ha 62a30BOM YPOBHE HAYUYMTCS:

JEMOHCTPUPOBaTh Ha TMpHUMEpax pojib U MecTo (GU3MKH B (HopMHpOBaAHUH
COBPEMEHHOW HAay4yHON KapTHHbI MHpa, B PA3BUTUM COBPEMEHHOW TEXHHUKH MU
TEXHOJIOTHi, B TPAKTUYECKON JESITEIbHOCTH JIOACH;

JEMOHCTPUPOBaTh Ha TNpHUMEpPax B3aMMOCBA3b MEXAY GU3UKOW U JPYTHUMH
€CTECTBEHHbIMU HAYKAMU;

yYCTaHaBJIMBAaTh B3aHMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHU W NPUMEHSTH
OCHOBHBIE (PU3UUECKUE MOJIEIU JJI UX ONMHUCAHUS U OOBSICHEHUS;

UCIIOJIb30BaTh MHPOPMAUIO (PU3HMUECKOTO COJEp)KaHUs MPHU PELICHUH Y4EOHBIX,
MPAKTUYECKUX, MTPOCKTHBIX M MCCIEI0BATEIbCKUX 3a7a4, HHTETPUPYST HHPOPMALIUIO
U3 Pa3INYHBIX UCTOYHUKOB U KPUTHYECKU €€ OLICHUBAS;

pa3nuyaTh M YMETh MCIOJb30BaTh B YYEOHO-MCCIEAOBATEIBCKON IEATEIBHOCTH
METO/Ibl HAy4YHOI'O IMO3HaHUsS (HaOMO/IeHHUEe, ONMUCAaHUE, U3MEPEHHUE, SKCIIEPUMEHT,
BBIIBJKEHUE THUIOTE3bl, MOJECIUPOBAHME U JIp.) U (POPMBI HAYUYHOTO IO3HAHUS
((pakThl, 3aKOHBI, TEOPUU), JEMOHCTPUPYS HA MPUMEPAX UX POJIb U MECTO B HAYUYHOM
NIO3HaHUU;

IPOBOAUTH MpSMble U KOCBEHHbIE M3MEHEHUS (PU3MUECKUX BEJIMYHMH, BBIOUpas
U3MEpUTENbHbIE TPUOOPHl C Y4YETOM HEOOXOAMMOW TOYHOCTH HM3MEpPEHUH,
IUIAHUPOBATH XOJ W3MEPEHHM, IOJy4aThb 3HAYECHUE HU3MEPSEMOM BEIUYMHBI U
OLICHMBATh OTHOCUTENBHYIO OTPEMIHOCTD MO 33JaHHBIM (OpMYyIIaMm;

MPOBOJUTH MCCIEJOBAHUS 3aBUCUMOCTEH MEXIy (U3MUYECKUMU BEIMYMHAMU:
IPOBOJIUTh HW3MEPEHHMS U ONPEIEIATh HAa OCHOBE HCCIEIOBAHMS 3HAYEHUE
apamMeTpoB, XapaKTePU3YIOIIUX JIaHHYIO 3aBUCUMOCTb MEXAY BEIMYMHAMH, U
JieaTh BBIBOJI C YYETOM MOTPEIIHOCTH U3MEPEHHUI;

UCIIOJIb30BaTh JJIsi ONMCAHMS XapakTepa MNpPOTeKaHUs (U3UUYECKUX MPOILIECCOB
bu3nuecKue BEIMUYUHbBI U IGMOHCTPUPOBATh B3aUMOCBSI3b MEXKy HUMH;

UCIIONIb30BaTh [UIsl OMHMCAHUSA XapakTepa NpPOTEKaHUs (PU3NUYECKUX TMPOIECCOB
(bu3nYecKue 3aKOHbI C YYETOM I'paHul] UX IPUMEHUMOCTH;

pelarb KauyeCTBEHHbIE 337auyd (B TOM YHUCJIE W MEXKIPEIMETHOIO XapakTepa):

HCIIOJIb3YysA MOJCIIN, (I)I/ISI/I‘-ICCKI/Ie BCIIMYUMHBI W 3dKOHbI, BBICTpAMBATL JIOTUYCCKHU



BEPHYIO LIEMOYKY OOBSICHEHU (I0Ka3aTeNbCTBA) MPEAIOKEHHOT0 B 3aa4e mpolecca
(ssBIIEHUS);

pelaTh pacueTHbIC 3a/JaYd C SBHO 33JaHHON (DM3MUYECKON MOJIEIbI0: HA OCHOBE
aHanM3a yCJIOBUS 3a7a4d BBIICTATH (DU3UYCCKYI0 MOJENb, HAXOAWTHh (PU3HUECKHEC
BEJIMYMHBI M 3aKOHBI, HEOOXOIMMBIC M JOCTAaTOYHBIC I €€ PEIICHHS, MPOBOIUTH
pacyeTsl U IPOBEPATH MOTYICHHBIN pE3yiIbTaT;

YYUTHIBATh TPAHUIIBI MPUMEHECHUS H3yUYCHHBIX (PU3MUCCKUX MOJIEIICH MPU PEIICHUH
GU3HYECKUX U MEXKTIPEIMETHBIX 3a/1a4;

WCITOJIB30BaTh WH(MOPMAIMI0O W TPUMEHATH 3HAHUS O MPUHIUNAX PAOOTHI H
OCHOBHBIX XapaKTEPUCTHKAX M3yYEHHBIX MAIIWH, MPUOOPOB U APYTUX TEXHUUICCKUX
YCTPOMCTB JUIsl pEUICHUs] MPAKTUYECKUX, YICOHO-UCCIEA0BATENbCKUX U MPOCKTHBIX
3amad;

UCIIOJIb30BaTh 3HaHUS O (PU3MYECKUX OOBEKTaX M Mpolleccax B TOBCEIHEBHOM
KU3HH il obOecriedueHrss Oe30macHOCTH TIpW  oOpareHuu ¢ npubopamMu U
TEXHUYCCKUMU YCTPOUCTBAMH, JJII COXPAHCHHS 3/I0POBbS M COOJIIONCHHUS HOPM
HKOJIOTHYECKOTO TMOBEJECHUS B OKpYXKAIOMIEH cpene, NSl MPUHATHUS PEIICHUNH B

OBCEJIHEBHOU KU3HU.

BoinyckHuK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYYUThCS:

HOHUMAMb U 0OBACHAMb YEeNOCMHOCMb QUIULECKOL Meopull, pasiuiams cpaHuybl
ee NPUMEHUMOCIU U MeCmo 8 p0y Opyaux Qu3uiecKux meopu;

61a0emsv npuemMamu NOCMPOEeHUs. Meopemudeckux O00KA3amenbCms, a maKi#ce
NPOCHO3UPOBAHUSL OCOOEHHOCMEll NPOMEKAHUS DU3UUECKUX A6NeHUll U NPOYecco8 Ha
OCHOB€ NOJIYYeHHbIX MeoPemuiecKux bl80008 U 00KA3AMENbCME,

Xapakmepuzoeamv CUCMEMHYIO CB853b MedHcO0y OCHOBONONALAIOWUMU HAYYHLIMU
NOHAMUAMU. NPOCMPAHCMBO, 8peMs, Mamepus (8ewecmaso, noie), 08udxiCeHue, cud,
oHepaus;

8b108UCAMb 2UNOME3bl HA OCHO8€ 3HAHUSL OCHOBONONALAIOWUX  (DUIUUECKUX
3aKOHOMEPHOCHeEl U 3aKOHO8,

camocmosamellbHo nianupoeams u I’lpO@O@MWlb ¢M3MU€CKM€ IKCnepumeHmol,



xapakmepuzosams 2100anbHble NpodIeMbl, cmoswue nepeo Uer08eyecmeoM:
9HepeemuuecKue, Cblpbegvle, dKo02uYecKue, — U poib (QUUKU 8 pPeuueHUU dMux
npoobaem;

peuiams npaKmuKo-opuUeHmMuposanHvle KaiecmseHHble U pacyemuvle usuyecKkue
3a0auu ¢ 8blO0OPOM PuU3ULECKOU MOOeNU, UCNOIb3YSL HECKOJIbKO (DU3ULECKUX 3AKOHO8
unu  Qopmyn, CceA3bleAWUX U3BeCmHble Qu3uuecKue BelUUUHbl, 6 KOHMeKcme
MeAHCNPeOMEeMHbIX CE53el;

00bACHAMb NPUHYUNBL PAOOMbBL U XAPAKMEPUCMUKU USYYEHHBIX MAWUH, NPUOOPOE
U MeXHU4ecKux yCmpoucms;

00bACHAMb YCI08USL NPUMEHEHUSL (YUBUYECKUX MOOeell NPU peuleHUU (PUu3uLecKux
3a0ay, HAxX00UMb A0EKBAMHYI0 NPEOdIONCEHHOU 3a0ayie PUu3UYecKy0 MOOeb,
paspeuwiams npodemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUL, MAaK U npu NOMOwU
Memoo08 OYeHKU.



IIpenmeTHbIe pe3yabTaThl
®du3uKa ¥ MeTOo/Ibl HAY4YHOI'0 NO3HAHUS
OO0yJyaeMbIii HAYIUTCS
- JaBaTh OMPEICIICHHUS TMOHATHAM: 0a30Bble (U3MYECKUE BEIUYWHBI, (DU3NUECKUIN
3aKOH, HAay4YHasl TUIIOTE3a, MOJie]Ib B (PU3UKE M MUKPOMHUpPE, dJICMEHTApHAs YacTHIIA,
byHIaMEHTAJIBHOE B3aUMOICHCTBHE;
- Ha3pIBaTh 0a30Bble (MBUYECKHE BEJIMYMHBI, KpPaTHbIE M JOJIbHBIC €IUHUIIBI,
OCHOBHBIE BBl (yHIAMEHTAJIbHBIX B3aUMOJICUCTBUN. VX XapaKTepUCTHKHU, paanyc
JICHCTBUS,
- JejaTh BBIBOJABI O TpaHUIAX MPUMEHUMOCTH (U3HUECKUX TEOpUM, UX
MIPEEMCTBEHHOCTH, CYIIIECTBOBAHUM CBSI3EH W 3aBUCUMOCTEH MEXIy (PU3NUECKUMH
BCIIMYNHAMU;
- HMHTEPIPETHPOBaTh (u3nMyeckyro HWHPOpMAIMIO, TONYYCHHYI0 €3 JAPYTrHX
HCTOYHUKOB

O6V'{aeMblZZ nOJYYUN 603MOHCHOCMb HAYUUMbCA
- NOHUMamsv U OOBACHAMbL YENOCMHOCMb (QU3UYECKOU mMeopul, pasiuiams 2panuysbl ee
APUMEHUMOCTU U MECO 8 POy OpYeux (hu3uieckux meoputl

Kunnematnka

OOy4aeMbIi HAYYUTCS

- J1aBaTh OMPEJCIICHUs MOHATUIM: MEXaHHUYECKOEe JIBI)KCHHE, MaTepHuajbHasl TOYKa,
TEJI0 OTCYeTa, CHUCTEMa KOOpAMHAT, pPaBHOMEpPHOE NPSAMOJIMHEHHOE JBUXKEHUE,
PaBHOYCKOPEHHOE M PaBHO3aMEIJICHHOE JIBHIKCHHE, PAaBHOIIEPEMEHHOE JBHKEHUE,
nepuoanvecKoe (BpamaTeabHOe) IBUKEHNUC,

-  HCIIOJB30BAaTh IS OMNHCAHUSA MEXAHHYECKOIO0 [BIDKECHHS KHUHEMATHUYECKUE
BEJIMYMHBI: PaIAyC-BEKTOp, IEPEMEIICHUE, MyTh, CPEIHSAS IIyTeBas CKOPOCTh,
MTHOBEHHAsT M OTHOCHTENIbHAs CKOPOCTh, MTHOBEHHOE M IIEHTPOCTPEMHUTEIHLHOEC
YCKOPEHHE, IEPUOJI, YACTOTA;

- Ha3bIBaTh OCHOBHBIE MMOHSATHS KHHEMATHKH,

- BOCHPOW3BOJWUTH OMBITHI ['amuies sl u3ydeHus CBOOOAHOTO TaACHHUS Tel,
OMHUCHIBATh SKCIIEPUMEHTHI 110 U3MEPEHHUIO0 YCKOPEHHS CBOOOIHOTO MaACHUS;

- JienaTh BBIBOJABI 00 OCOOEHHOCTSX CBOOOJHOIO TAJeHUsS Tel B BaKyymMe U B
BO3/IYXE;

- MPUMEHSTD IMOJyYCHHBIC 3HAHUS B PEIICHUH 3a/1a4

O6V'{CleMbllZ noOJIYYUIm 603MOICHOCNTb HAVYUINbLCA

- NOHUMamb U OOBACHAMb YEIOCMHOCMb (DUUYECKOU Meopulu, pa3iuyams epaHuybl ee
NPUMEHUMOCTU U MECMO 8 P50y OpYeux (hu3uieckux meoputi,

- g1adems nNpuemMamu NOCMpOoeHUs. Meopemudeckux 00Ka3amenbCmes, a makice npoSHOUPOBAHUs
ocobeHHOCmel NpomeKauus QU3UYECKUX s6IeHull U NpoYecco8 HA OCHOBE NOLYYEHHLIX
meopemuyecKux 8bl80008 U OOKA3AMENbCMS,

- Xapaxkmepuzo8ams CUCHEMHYIO CB853b MENHCOY OCHOBONONALAIOWUMU HAVUHOIMU NOHAMUIMU:
NPOCMPAHCMB0, 8peMsl, 08UNCEHUE,

- 8bLOBUSAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOBONOAA2AIWUX (PU3UYECKUX 3aKOHOMEPHOCmell U
3aKOHO8;

- CAMOCMOSMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3UYeCKUe IKCNEPUMEHMDbL,

- pewiamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYECMBEHHble U pacyemuvle ¢husuueckue 3a0adu ¢
8b100pOM PU3UYECKOU MOOeNU (MaAmepualbHas mouKkd, MAmemMamuyeckKull. MAasmuuK), UCnoib3ys
HeCKOIbKO (PU3UUECKUX 3aKOHO8 UNU QOPMYIL, CE:A3bI8AIOWUX U3BECTHbIE PU3UYECKUe BeUYUNbI, 8
KOHMEKCHe MeNCNPEeOMEMHbLX Ces3ell;




- 00BACHAMb YCN08USL NPUMEHEeHUsl uzuueckux Mmoodenell npu peuleHuu @uU3U4ecKux 3a0ad,
HAxXo0ums a0eK8amuyro npeoioNCeHHol 3a0aye hu3uueckyro Mooelb, paspeulams npooiemy KaxK Ha
OCHOB8E UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

JAnnamuka

OOy4aeMbIi HAYYUTCS

- JlaBaTh OMNPEACJICHUS MOHATUSM: HHEPUMAIbHAs W HEUHEPUUAIbHAA CHUCTEMA
OTCYETA, UHEPTHOCTD,

CHUJIa TSKECTH, CHIIA YIIPYTOCTH, CHJIA HOPMAJIbHOW PEAKIIMU OMIOPHI, CUJIA HATSIKEHUS.
Bec Tena, ciiia TpeHUs MOKOS, CUIIA TPEHUS CKOJIBXKEHUS, CUJIA TPCHUSI KAYCHHS;

- (opmymupoBath 3akoHBI HBIOTOHA, TPUHIUI CYMEPIO3UINH CHJI, 3aKOH
BCEMHUPHOTO TATOTEHHUS, 3aKOH [ 'yka;

- onuckiBaTh ONbIT KaBeHauia no u3MepeHri0 rpaBUTAlMOHHON MOCTOSIHHOM, OTIBIT
[0 COXPAHEHUIO COCTOSIHUS TIOKOs (OMBIT, MOATBEPXKIAIONIMNA 3aKOH HWHEPIUH),
AKCIIEPUMEHT I10 U3MEPEHUIO TPEHUS CKOJIbKECHUS,

- JIeJIaTh BBIBOJBI O MEXAHU3ME BO3HMUKHOBEHHUS CHJIbl YIPYTOCTH C IOMOIIBIO
MEXaHUYECKON MOJIEIN KpUCTalla;

- NOPOTHO3UPOBATH BIIMSIHUE HEBECOMOCTHM Ha TIOBEJCHHME KOCMOHABTOB IIpU
JUIATEIBHBIX KOCMHUYECKUX IOJIEeTaX;

- IPUMEHSATH MOJIYYECHHBIC 3HAHUSA U PEIICHUA 3a]1a4

O6Vllaeﬂ/lbll/lv noaydum 603MOMNCHOCIb HAVYUINMbCA

- 1ademsv npuemMamu NOCMpPOeHUs Meopemuieckux 0oKa3amenbCme, a makdice nPocHO3UPOBAHUS.
ocobenHocmell  NpomeKanus QUIUYECKUX SGIeHUll U NpoYecco8 HA OCHO8e NOJYYEHHbIX
meopemu4ecKux 66160006 U 00KA3AMENbCME;

- Xapakxmepuzoeamsv CUCHEMHYIO CB8513b MeNCOY OCHOBONONAAIOWUMU HAVUHLIMU NOHAMUAMU.
NPOCMPAHCMB0, 8pems, 08UIHCEHUe,

- 6bl08U2AMD 2UNOME3bl HA OCHOBE 3HAHUS OCHOBONONALAIOWUX PUIUUECKUX 3AKOHOMepHOCmell U
3aKOHO8;

- CaMoCcmosamenbHo NIAHUPOBAms U NPOBOOUMb pusuiecKue IKCHepUMEHmbl,

- pewamv NPAKMUKO-OPUEHMUPOBAHHbIE KayecmeenHvle U pacuemuvle @uauyeckue 3a0ayu,
UCNONb3YA HECKONbKO (DUUYECKUX 3AKOHO8 UIU (OPMYI, CEA3bIBAIOWUX U3BECTHblE husutecKue
BeUUUHBL, 8 KOHMEKCIME MeHCNPeOMEMHbIX CEA3ell,

- 00BACHAMb YCNO08USL NPUMEHeHUsl Quauieckux Mmoodeiell npu peulenuu @u3u4eckux 3aoad,
HAxXo0ums a0eK8amuyIo npeoioNCeHHol 3a0aye hu3uieckyro Mooelb, paspeulams npooaiemy KaxK Ha
OCHOBe UMEIOWUXCS 3HAHUL, MAK U NPU NOMOWU MEMOO08 OYEHKU.

3aKOHBI COXpaHCHHUA B MEXaHUKE

OOyyaeMblil HAyYUTCS

- JAaBaTb OIPCACICHHA IIOHATHUAM: 3aMKHYTasd CHCTEMA, PCAKTHBHOC JIBHIKCHHC,
yCTOMYMBOE, HEYCTOMYMBOE, O€3pa3iMuyHOE PpABHOBECHS, MOTEHIIUAJIbHBIC CHIIBI,
aOCOJIOTHO yNpyruil U aOCOJIOTHO HEyNpyruil yaap; (U3MUECKUM BEIUYUHAM:
MEXaHHUYeCKass paboTa, MOINHOCThb, JSHEPrus, IOTCHIMAIbHAS, KHHETHYCCKAS U
IMOJIHAA MCXaHNYCCKasAd OHCPIUA,

- (I)OpMy.HI/IpOBaTB 3dKOHbI COXPAHCHUA HMITYJIbCA U OHCPIUU C YUYCTOM I'paHUIl UX
IMPUMCHUMOCTH,

- AcJlaTb BBIBOJbI W  YMO3AKIIIOYCHUA O IIPCUMYHICCTBAX  HUCIIOJIb30BAHUA
OQHCPICTHUYCCKOI'O I10AX0Aa IIpU pCHICHUHN psAaa 3a1a49 JTMHAMUKN

O6V'{a€MblIZ noaydum 603MOMCHOCIMb HAYUYUIMbCA

- NOHUMamsv U OOBACHAMbL YENOCMHOCMb (QU3UYECKOU mMeopul, pasiuiams 2panuysbl ee
APUMEHUMOCTU U MECMO 8 POy OpY2ux (hu3uieckux meoputi,

- gnademv NpuemMamu NOCMpPOeHUs. MeopemuyecKux 0OKA3amenbemes, a makice NpocHO3UPOBAHLUSL
ocobeHHoCmel NnpomeKanus @QU3UYECKUx AGIeHull U NpOYecco8 HA OCHOBe HNOLYUEHHLIX
meopemuyecKux 66160008 U 00KA3AMeNbCME;




- Xapakmepuzoeamb CUCMEMHYKO C643b Meofcdy OCHOoesoOnoJazarowuMu HAY4YHbIMU NOHAMUAMU.
NPOCMPAHCMBO, 8peMsl, 08UdICEeHUe, CUNLA, IHEPSUSL,

- 6bl0BUAMb 2UNOME3bl HA OCHOBE 3HAHUSL OCHOoBonoiazarowux qbuauttecxux 3aKOHOM€pHOCm€IZ u
34KOHO8,

- CAMOCmMOAMENIbHO njianupoeams u npoeodumb qbu3uuea<ue IKCnepumeHmal,

- Xapakmepuzoeamb 2nobanvuvle I’lp06Jl€Mbl, cmoAwue nepe() yejnoeevecneom. HepeemudecKue,
Cblpbesble, IKoocudecKue, — u poijlb qbu3ul<u 6 peutleHuu smux l’lp06]l€]l/l,'

- peuamsb npakmuKo-OpueHmupoedaHHbvle Ka4eCmeeHHble U pacuemmnbvle gbus’uqecmw 3a0ayu ¢
8b100pOoM  puzuuecKOU MOOeau, UCHONbL3YSL HEeCKONbKO QU3UYECKUX 3aKOHO8 Ui Hopmyi,
C6BA3bl8AIOUUX U36ECITHbLE qbu3uqea<ue 6E/IUYUHblL, 8 KOHmMeKcme Meofcnpedmemelx 06}13812,‘

- 00BACHAMb NPpUHYUNbL pd60mbl u xapakmepucmuxku U3y4eHHblX MauuH, npu60p06 u mexHudeckKkux
YCmpoucme,

- 00BACHAMb YCN08USL NPUMEHEHUs. uzuueckux Mmooenell npu peuleHuu @uU3U4ecKux 3a0ad,
HAxXo00ums a0eK8amuyr0 npeoioNCeHHol 3a0aye huzuueckyro Mooelv, paspeulams npooaiemy KaxK Ha
OCHOB6€ UMEIUUXCA 3HCZHMIZ, maxk u npu nomowu Memooos OUYEHKU.

Cratuka

OOyJyaeMbIii HAYIUTCS

- JaBaTh OMNPEICICHUS MOHATHSAM: PABHOBECHE MATECPUAIBHOW TOYKH, PAaBHOBECHUE
TBEPAOTO TE€JIa, MOMEHT CHUJIBI,

- popMyIUpPOBaTh YCIOBUS PABHOBECHS,

- MPUMEHATh TOJIyYEHHBIE 3HAaHUS JJIi OOBSICHEHUS SIBJICHWM, HAOII0JaeMbIX B
MPUPOJIEC U B OBITY

Obyuaemblil NOIYYUM BOZMONCHOCTb HAYHYUMbCSL

- noHumamoe U O0OBACHAMb yeniocnHocms qbu3uqec1<012 meopuu, pasiuvams ZcpaHuybl ee
NPUMEHUMOCTNU U MECMO 8 PSI0Y OPYeUX (u3UUeCKUx meopuil;

- enademb npuemamu nocnmpoeHusl meopemuidecKux OOKCZS’Clme]leWZG, a makoice npocHo3upoeanust
OCO6€HHOCWZ€IZ npomexkanus qbu3uqecm4x a6nenull U npoyeccos Ha OCHO6e NOJIYYEHHbIX
meopemu4ecKux 86160008 U ()OKCZS’Clme]leWl@,'

- 8b106u2al’l’Zb cunomesvbl Ha OCHOB€ 3HAHUA OCHOe0NoOMa2aroOuux ¢M3M’{€CKMX SGKOHOMepHOcmelZ u
3AKOHO6,

- CaMOCMosMenbHO NIAHUPOBAMb U NPOBOOUMDb (husuuecKue IKCnepuMeHmbl
OcCHOBBI TMIPOMEXAHUKH

OOy4yaeMBIi HAYIUTCS

-71aBaTh ONPEACICHUS TOHATUSIM: JaBJICHUE, PABHOBECHE KUAKOCTH U Ta3a;

- popmynupoBath 3akoH [lackans, 3akoH Apxumena;

- BOCIIPOM3BOJIUTH YCJIOBUS PABHOBECUS KUAKOCTH U T'a3a, YCIOBUS TIJIABAHUS TEJ;

- NPUMEHATH TOJIyYEHHBIE 3HAHUS JJIsi OOBSICHEHUS SIBJICHHWM, HaOII0IaeMbIX B
IpUPOAE U B OBITY

Obyuaemvlii NOAYVHUM BOZMONCHOCHL HAYUUMBCS

- noHumames U O0OBACHAMb yueirocmHocmbs d)l/lS’l/llleCKOlZ meopuu, pasiuvams ZpaHuybl ee
NPUMEHUMOCIU U MECMO 8 Ps0Y OPYeUX (hu3uuecKux meopuil;

- gnademob npuemamu nocmpoeHus meopemuiecKux doxa3ameﬂbcm8, a makaKce npocHoO3UpoBanust
ocobennocmen npomexKkaHusl qbus’uttecxux AeneHull. U npoyeccoé Ha OCHO6€ NOJIYYEHHbIX
meopemu4ecKux 86160008 U doxasameﬂbcme;

- 6bl0BU2AMb 2UNOMESbl HA OCHOBE 3HAHUS OCHOoB8onoazarouwux qbus’uquKux 3aKOHOM€pHOCm€I:2 u
3AKOHO6,

- CaMOCmMosIMenbHO NIAHUPOBAMb U NPOBOOUMb (PusuYecKue IKCnepUMeHmbl
MoJiekyasipHO-KHHETHYECKAsI TeOPHUsi

OO0yuyaeMBbI HAVYHUTCS

- J1aBaTh OIpPEACIICHUS TIOHATHSIM: MHUKPOCKOIMYECKHE W MaKpOCKOITHMYECKHE
mapamMeTphl; CTAallMOHAPHOE pPaBHOBECHOE COCTOSHUE Trasa. lemmeparypa Tasa,




aOCOJIOTHBIA HOJb TEMIEPATYPbl, H30IPOLECC; H30TEPMUUYECKUN, H300apHBIA H
M30XOPHBIM MPOLIECCHI;

- BOCIIPOM3BOJIUTh OCHOBHOE YPAaBHEHUE MOJEKYISPHO-KMHETUYECKON TEOPUH, 3AKOH
Hanbrona, ypaBHenwe Kianelipona-MenaeneeBa, 3akoH ['eii-JIroccaka, 3akoH
[Tapis.

- (opMyIIUpOBaTH YCIOBUSA UICATBHOTO T'a3a, ONMUCHIBATH SIBJICHUS HOHU3AIINH;

- UCIIOJIb30BAaTh CTATUCTHUYECKUN TMOJXOM JIJIi ONHUCAHUS MOBEIECHUS COBOKYITHOCTH
OONBIIOTO0  YHWCA YacTHUIl, BKJIIOYAIOIIMNA BBEJIEHHE MUKPOCKOIMUYECKUX U
MAaKpOCKOIMYECKUX MMAPAMETPOB;

- OIKCBIBATH JEMOHCTPALMOHHBIE SKCIIEPUMEHTHI, TTO3BOJISIIOIINE YCTAHABIUBATD JJIS
ra3a B3auMOCBSI3b MEXKJIY €T0 JaBJICHUEM, 00BEMOM, MaCCOU U TEMIIEPaTyPO;

- 0OBSCHATH Ta30BbIC 3aKOHBI HA OCHOBE MOJICKYJISIPHO-KUHETUICCKON TCOPHUH.

- NPUMEHATh TOJIyYEHHBIE 3HAHUS I OOBSICHEHUS SIBJICHUM, HAOII0JaeMbIX B
IPUPOAE U B OBITY

Obyuaembiti NOAYYUN BO03MONCHOCHL HAYHUUMbCS

- noHumames U O0OBACHAMbL yueirocmHocmos ¢M3M116CK012 meopuu, pasiudams 2cpanHuysbl ee
NPUMEHUMOCTIU U MECMO 8 POy OpYeux Guzuueckux meopuii;

- gnademob npuemamu nocmpoeHusl meopemuiecKux 007<a3ame/1bcm6, a makoice npocHoO3Upoearnus
ocobernnocmerl npomexKkaHusl qu/BMlieCKI/LX saeneHull  u npoyeccos Ha OCHO6€ NOJIYYEHHbIX
meopemuseckux bl80008 U O0OKA3AMENbCME;

- Xapakmepuzoeamb CUCMEMHYIO C653b Meofcdy OCHO6ONnoOJIazarowuMu  HAy4YHbIMU HNOHAMUAMU.
NPOCMPAHCMBO, 8peMsl, 08UdICeHUe, CUILA, IHEPSUSL,

- 8bI0BUCAMb 2UNOME3bl HA OCHOBE 3HAHUS OCHOo8onoazarowux QbMS’Ll’—le(JKMX SCIKOHOMepHOCmeZZ u
3dKOHO6,

= CamocmosAnelbHo niasupoeaniv u npoeodumb ¢M3MU€CKM€ IKCnepumeHnniol,

- Xapaxkmepuzoeambv 2nobanbubvle I’lp06]l€]l/lbl, cmoAawue neped yejoeevecmeom. IHepeemudecKue,
cblpbesble, IKoocudecKue, — u pojb d)MSMKu 6 peuleHuu smux npo6ﬂeM;

- pewani npaKkmuKoO-OpUeHmupoeaHHble KAa4eCmeEeHHble U pacuyemmnbvle gbu3ull€CKM€ 3a0ayu ¢
8b100pOM  puzuYecKOU MOOenlU, UCHONbL3YS HECKONbKO QU3UYeCKUX 3aKOHO8 Uil opmyi,
C6e53bl8AIOUUX U36ECITHbLE gbuauuecxue 6E/IUYUHbl, 6 KOHmMeKcme Me:)fcnpe()Memelx 6’6}13€L2,'

- 00BACHAMb NPpUHYUNbL pa60mbl u xapakmepucmuxKu U3y4eHHblX MAauuH, l’lpl/l60p06 U mexHudveckux
YCMpOUCmas,

- 00BACHAMb YCIOBUS NPUMEHEHUs. PU3UYeCKUX mooenel npu peuleHuu QusuyecKux
3a0a4, HAX00UMb AOEKBAMHYIO NPEONONCEHHOU 3a0aye QU3UYecKyio MoOelb,
paspeuiams npoobreMy Kax HA OCHOGe UMEIOWUXCS 3HAHUU, MAaK U npu NOMOUWU
Memoo0o8 OUeHKU

OCHOBBI TEPMOAUHAMHMKH

OO0y4Yaemblil HAYYUTCS

- JlaBaThb OMPEJEJICHUS TOHATUSAM: TEIUIOOOMEH, TEIJIOM30JIMPOBaHHAs CHUCTEMa,
TEIJIOBOM JIBUTATENbh, 3aMKHYTBHIM IHKJI, HEOOpAaTHMBINA TMporecc, (pu3ndeckux
BEIIMYMH: BHYTPCHHSS DHEPTUs, KOJUYECTBO TEIUIOTHI, KOI(PQPUIMEHT MOJIE3HOTO
JICUCTBHS TEIJIOBOIO JBHUIaTENsl, MOJEKYJIA, aTOM, «PEaJbHbIA Ta3», HACHIIICHHBIN
nap,

- IOHUMATh CMBICIT BEJIMYMH: OTHOCUTEIbHAS BIAXKHOCTh, TapIUaIbHOE AaBJICHUE;

- Ha3bIBaTh OCHOBHBIE TIOJIOKCHHSI M OCHOBHYIO (DM3UYECKYIO MOJIENIb MOJIEKYJISIPHO-
KMHETHUYECKOW TEOPUHU CTPOECHHUSI BEILIECTBA;

- KJIacCcu(UIMpPOBaTh arperaTHbie COCTOSIHUS BEILIECTBRA;

- XapakTepu30BaTh U3MEHEHHE CTPYKTYpPbl arperaTHbIX COCTOSHUN BEUIECTBA IpHU
(a3oBbIX Mepexoiax

- (hopMyIHpOBATH NEPBBIM U BTOPOM 3aKOHBI TEPMOJAMHAMUKY;

- 00BACHATH OCOOEHHOCTH TEMIEPATYpPhl KaK MapaMeTpa COCTOSHUS CUCTEMBI;




- OINMCBHIBATh OMBITHI, WJUIIOCTPUPYIOIINE W3MEHEHHWE BHYTPEHHEW 3HEpPTUu IpHu
COBEpIICHUU PaOOTHI;

- JenaTh BBIBOABI O TOM, 4YTO sBieHUE aupQy3un sBIsSETCS HEOOpPaTUMBIM
IPOIIECCOM;

- TPUMEHATHb TNPUOOPETEHHbIE 3HAHHMS 1O TEOPHUHM TEIJIOBBIX JBUTATENEH JUis
palMoOHAILHOTO MPUPOONOIB30BAHUS U OXPAaHbl OKPY’KAIOLIEH Cpe/Ibl

O6V’-ICZ€MblIZ noJaydun 603MOHCHOCHb HAYUYUMbCA

- 8bLOBUSAMb 2UNOME3bl HA OCHO8€ 3HAHUSL OCHOBONOAA2AIWUX (PUUYECKUX 3AKOHOMEPHOCMell U
3aKOHO8;

- CAMOCMOSIMENbHO NIAHUPOBAMb U NPOBOOUMb (PU3UYECKUEe IKCNEPUMEHMbL,

- Xapakxmepuzoeams 2100a1bHble NpodIeMbl, cmoawue nepeod 4eio8edecmeom. dHepeemuyecKue,
chipbegble, IKON0SUUECKUe, — U POTb PUIUKU 8 PeueHUU SMUX npooiem,

- pewamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYECMBEHHble U pacyemuvle ¢husuueckue 3a0adu ¢
8b100pOM  puzuecKou MOOenU, UCHONb3YS HECKOIbKO (QUUYECKUX 3aKOHO8 Ulu hopmyi,
CBA3LIBAIOUUX U3BECTNHBIE (PUZUYECKUE BETUYUHDL, 8 KOHMEKCIE MENCNPEOMEMHBIX C8A3ell;

- 00BACHAMb NPUHYUNBL PAOOMbBL U XAPAKMEPUCTNUKU U3YUEHHBIX MAUUH, NPUOOPOS U
MEeXHUUeCKUx yYCmpoucme

DJIEKTPOCTATHKA

OOy4yaeMbIii HAYIUTCS

- 1aBaTh ONPEACIICHUS TOHATUSIM: TOUCUHBIN 3apsijl, SIEKTPU3aLIUsl TEI,
ANIEKTPUYECKU H30JIMPOBAHHAs CHCTEMa TeJ, DJIGKTPUYECKOE TMoJie, JIMHUU
HaMpsHKEHHOCTH  AJICKTPUYECKOTO  TMOJsi, CBOOOJHBIE U CBSI3aHHBIC  3apsijibl,
NOJISIpU3alMs  JAUDJICKTPUKA; (PU3MYECKUX  BEJIWYWH: DJCKTPUUECKUU  3aps,
HaMnpsDKEHHOCTh  AJIEKTPUYECKOTO  MOJiA,  OTHOCUTEJIbHas  JUDJICKTpUUYECKas
MIPOHUIIAEMOCTh CPEIbI;

- (dopMyIHpOBaTh 3aKOH COXpaHEHHUs JJICKTPUYECKOro 3apsijiaa, 3akoH Kyrona,
IpaHuUllbl UX MPUMEHUMOCTH;

- OIIMCHIBATh JIEMOHCTPAIIMOHHBIC YKCIIEPUMEHTHI 110 JISKTPHU3ALNK TEJl B OOBSICHATH
WX PE3yJbTaThl, OIMNHUCHIBATH DJKCIECPUMEHT MO U3MEPEHHUIO DJIEKTPOEMKOCTU
KOHJIEHCATOPA;

- TOPUMEHATH TOJIyYEHHbIE 3HAHUA MJis1 O0€30MacHOTO HCMOJb30BaHUSI OBITOBBIX
MPUOOPOB U TEXHUUECKUX YCTPOUCTB

O6Vl{a€Mbluv NOJIy4um 603MOANCHOCMb HAYHUNIbCA

- NOHUMamb U OOBACHAMb YENOCMHOCMb QUUYECKOU Meopuy, paziuyames paHuybl ee
APUMEHUMOCTU U MECMO 8 POy OpY2ux (hu3uieckux meoputi,

- g1adems npuemamu NOCMpPOEeHUs. MeopemudecKux 00Ka3amenoCme, a makdice npoSHOIUPOBAHUS.
ocobeHnocmel npomeKauus QUIUYECKUX AGIeHUll U NPOYecco8 HA OCHOBE HNONYUEHHLIX
meopemuyecKux bl80008 U OOKA3AMENbCMS,

- pewams NPaKmuKo-OpueHmMupoBanHvle KaieCmeeHHvle U pacuemmuvle QuzuiecKue
3a0a4u ¢ 8b100poM huzuLecKol MOOeU, UCNOIb3Y HeCKONbKO (U3UYEeCKUX 3aKOHO8
unu  opmyn, CeA3LIBAWUX U3BECMHble @U3UYEeCKUe BelUYUHbl, 6 KOHMmeKcme
MedAHCNPeoOMemHubIX ceszell

3aKOHBI MOCTOSIHHOTO 3JIEKTPUYECKOI0 TOKA

OO0yJaeMbIi HAYIUTCS

- JIaBaTh OMNPEACIICHUS MOHATUSAM: SJCKTPUICCKUN TOK, TIOCTOSHHBIN 3JIEKTPUICCKUN
TOK, HWCTOYHMK TOKa, CTOPOHHHUE CHJBI, CBEPXIPOBOJUMOCTbH,  JBIPKA,
MOCJICIOBATEIbHOE W TMapajuIeIbHOE COCIUHEHHWE IPOBOJHUKOB,  (PU3HUYECKHM
BenuuMHaM: cuiaa Toka, OJIC, COmpoTHBICHHWE MPOBOJHWUKA, MOIIHOCTh
AIIEKTPUYECKOTO TOKA;

- OOBSCHSTH YCIOBUSA CYIIECTBOBAHUS DJICKTPUUECKOTO TOKA;




- OIINChIBAThb I[GMOHCTp&I.[HOHHBIfI OIIBIT Ha IOCJIACAOBATCIBHOC MW IIApaJlJICIIBHOC
COCAMHCHNC IIPOBOAHHUKOB, TCIIJIOBOC ﬂeﬁCTBHC QJICKTPUYICCKOI'O TOKa, Iepcaady
MOIMHOCTH OT HCTOYHHKA K HOTp€6I/ITCJ'IIO; CaMOCTOATEIBHO HpOBGI[GHHBII\/’I
OKCIICPUMCHT I10 M3MCPCHUIO CHUJIBI TOKA W HAIIPSKCHUA C IIOMOINBIO aMIICpMCTpa U
BOJIBTMCTpPA,

- HCIOJIb30BaTh 3aKoHBI Oma L OAHOPOAHOI'O ITPOBOAHHUKA H BaMKHYTOﬁ IOCIIN,
3aKOH I[)KOYJIH-.HGHHE[ HJI pacdcTa JICKTPUICCKUX

O6V’-lCl€MbllZ noJaydun 603MOHCHOCHb HAYUUMbCA

- NOHUMams U OOBACHAMbL YENOCMHOCMb (QU3UYECKOU mMeopul, pasiuiams 2panuysl ee
APUMEHUMOCTU U MECMO 8 POy OpYaux (hu3uieckux meoputi,

- gnademv nNpuemMamu NOCMpOeHUss Meopemuyeckux 0OKA3ameanbcmes, a makice npocHO3UPOBAHUSL
ocobeHHoCcmel NnpomeKaumus QUIUYECKUX AGIeHUll U NpOYecco8 HA OCHOBe HNOLYYEHHLIX
meopemuyecKux 66160008 U 00KA3AMENbCME;

- 8bLOGUSAMb 2UNOME3bl HA OCHO8€ 3HAHUS OCHOBONOAA2AIOWUX PUIUYECKUX 3aKOHOMEPHOCmell U
3aKOHO8;

- CAMOCMOSAMENbHO NIAHUPOBAMb U NPOBOOUMb (Pu3UYecKUe IKCNepUMEeHmbl,

- pewams HPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacuemuvle Guauueckue 3a0adu ¢
8b100pOM  Qu3UUECKOU MOOeNU, UCNOIb3YA HECKOIbKO QU3UYECKUX 3aKOHO8 Ul  DOpMyI,
CBA3bIBAIOUUX U3BECHbIE (DU3UYECKUE BeIUUUHDL, 8 KOHMEKCIe MeHCHPEeOMEMHbIX C853ell,

- 00BACHAMb NPUHYUNBL PpaOOMbL U XAPAKMEPUCTUKU U3YUEHHBIX MAULUH, NPUOOPOS U
MEXHUUeCKUx yYCmpoucme

DJIeKTpUYeCKHl TOK B Pa3jMYHBIX cpeaax

OOy4aeMbli HAYUUTCS

- IOHUMAaTh OCHOBHBIC IMOJIOKEHUS SJIEKTPOHHON TEOPUHU IPOBOJMMOCTH METAJIIOB,
KaK 3aBUCHUT COMPOTUBIICHHE METAJUIMYECKOTO MTPOBOJHUKA OT TeMIIEPaTyphl

- OOBSCHATH YCIOBHUS CYIIECTBOBAHMS JJEKTPUUECKOTO TOKa B MeETalllax,
MOJTYTIPOBOHUKAX, )KUJIKOCTSIX M Ta3ax;

- Ha3plBaTh OCHOBHBIC HOCUTENHM  3apsioOB B  METalaX,  IKHUIKOCTSX,
MOJIYITPOBOJHUKAX, Ta3aX M yCIOBUS MPU KOTOPHIX TOK BOSHUKAECT;

- hopmymmpoBats 3akon Dapajes;

- TIPUMEHATH TIOJyYCHHBIC 3HAHUS MJIs OOBSCHEHUS SBJICHWUH, HAOMIOIaeMbIX B
IpPUPOAE U B OBITY

Obyuaemblil NOAYYUM 80ZMONCHOCb HAYHYUMBCS

- eﬂademb npuemamu nocmpoeHus meopemuiecKux 00Ka3am€ﬂbcm8, a makoaKce npocHoO3Upo6arnust

ocobennocmell npomexKkaHusl gbuauttecxux A6NeHUll U npoyeccos Ha OCHO6€ NOJIYYEHHbIX
meopemudecKkux 661600086 U aOKGS’ameJZbCI’I’lG,'

- pewiams NPaKmuKo-OpUeHMUPOBAHHble KAYeCmEeHHble U paciemusle usuyeckue
3a0a4u ¢ 8bl160poOM PU3UUECKOU MOOeNU, UCNONb3YS HECKOILKO (DU3UUECKUX 3aKOHO8
unu  Qopmyn, Ccea3blearWUX U3BeCmHble QuaUUecKue BelUdUHbl, 6 KOHMeKCcme
MeAHCNPEeOMEMHBIX CE53€el.

OCHOBBI CIeNNATbHOH TEOPHH OTHOCHTEJIHLHOCTH

(CTO)

[IpeameTHBIC PE3yIBTATHl OCBOCHHS TEMBI TTO3BOJISIOT:

— JaBaTh ONPECICHUS IMOHIATHI: COOBITHE, COOCTBEHHOE

BpeMsi, COOCTBEHHAS JIJTUHA;

— 00CYyXJaTh TPYJHOCTH, BOSHUKAIOIINUE MTPU PACTIPOCTPAHCHHUH MPUHIIUTIA
OTHOCUTEIHHOCTH Ha AJICKTPOMATHUTHBIE SIBJICHUS; CBSI3b MEXIY dHEPTUEH U MacCOi
B CTO;

— OIKCHIBAThH MPUHITUITHAILHYIO CXeMY OmbITa MalikenbcoHa—Mopiu;



— (opmynupoBath noctynatsl CTO;

— paccMaTpuBaTh OTHOCUTEIBHOCTh: OJJTHOBPEMEHHOCTH CO-
OBITHI1, TPOMEXKYTKOB BPEMEHU U PACCTOSHUM;

— 3anMCchIBaTh (POPMYJIbl OIIPECICHUS PENITUBUCTCKOTO
VMITYJIbCA, IIOJTHOW d3HEepTruu U d3Hepruu 1nokos B CTO; ocHOBHOM
3ak0H MrHaMHUKU B CTO; pensTUBUCTCKOE COOTHOLIEHUE MEXKTY
HHEPrUEN U UMITYJIBCOM.

KBanroBasi puszuka

[IpeameTHBIE PE3YIBTATHI OCBOCHUS TEMBI ITO3BOJISIOT:

— JIaBaTh OIPE/ICTICHUS MOHATUI: TEIIOBOE U3NyueHue, PoTodPdexr,
KOPITYCKYJIIPHO-BOJIHOBOH Jyalli3M, U30TOIbI, siA€pHAs peakius, JePEeKT Macchl,
DHEPTETUYECKUN BBIXOT SIEPHBIX

peakuuii, HenHas saepHas peakuus, KpuTU4ecKas Macca,

MOHU3UPYIOIIee

U3ITy4YeHHE, dJIeMEHTapHAasl YaCcTUlla, aHHUTWIIALINS,

— OIKCHIBATh KBAaHTOBBIC SIBJICHUS, UCTIONB3Ys (U3UUECKUE

BEJIMYMHBI U KOHCTAHTHI: DHEPrusl KBaHTa, nocrosinHas [1nanka,

paboTa BBIXO/Ia AIEKTPOHOB, YHEPTHUS U UMITYJIbC (POTOHA, IHEPTUS MOHU3ALIUU aTOMa,
nepuo/ noJiypacnaja, 3apsI0BO€ 1 MacCOBOE YHCIIA, ATOMHAS €IMHUIIA MACCHI,
SHEPIUsl CBSI3U aTOMHOTO SIAPA, YAEIbHAS SHEPTUs CBSI3M AaTOMHOTO Spa,
KO?(PPULIMEHT pa3MHOXKEHUSI HEUTPOHOB, MOIJIOIIEHHAS 103 U3TyYCHUS,
MOIIIHOCTb MOTJIOIIEHHOM J03bl, SKBUBAJIEHTHAs J03a; IPU ONMCAHUU [TPABUIILHO
TPaKTOBaTh (PU3NYECKUI CMBICI UCTIOIB3YEMBIX BEJIMYUH, UX 0003HAUYECHHUS U
eauHuIpl u3mepenns B CU,

HaXOJUTh (DOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C APYTUMU
BEITMYMHAMU;

— OOBSCHATH KOPIYCKYJISIPHO-BOJIHOBOM yaln3M CBETA, SIBIICHUE JABJICHUS CBETA,
ruroresy ae bponsis, BO3HUKHOBEHUE cepun banbmepa;

— IIOHUMAaTh CMBICJ KBaHTOBOM runote3bl [1manka, nmocrosiHHoM [11anKa;
bu3nUecKuX 3aKOHOB: BHelTHEro GoTodddekra,

PaIMOaKTUBHOTO Pacrajia, COXpaHEHUsI SHEPTUH, JIIEKTPUUECKOTO 3apsiia, MacCOBOTO
Y 3apsIIOBOTO YHCEIT;, paIUOAKTUBHOIO

pacnajia; ypaBHeHus DitHiTeHa s hoTodddexra; moctynatoB bopa; mpasui
KBaHTOBaHUS, CMEIICHUS 1715 anb(a-pacnana

u OeTa-pacnaja;

— M3y4aTh FKCIEPUMEHTAILHO BOBHUKHOBEHUE HEMPEPHIBHOTO U JIMHEHYATOTO
CIIEKTPOB, sIBJIEHUE BHEIIHETo (hoTorddexTa,

MPOBOJUTH U3MEPEHUS €CTECTBEHHOTO PaJUallMOHHOTO oHa,

MCCJIEIOBAHMSI TPEKOB 3apsHKEHHBIX YacTHUll 1o hoTorpadusM u ap.;

— onucCkIBaTh PyHIaMeHTaabHbIe onbIThl CTONIeTOBA, JIebenena, Pezepdopa,
bekkepeins u ap.;

— BBIJICTISITh OCHOBHBIC MTPU3HAKU (PU3HMUECKUX MOJIENICH, NCIIONh3YEMBIX B
KBaHTOBOM (pr3nKke: aOCOMIOTHO YEPHOE TEJI0, MOJIENIh aTOMa TOMCOHa, TIJIaHeTapHas
MOJIEIb aTOMa, TPOTOHHO-HEUTPOHHAS

MOJIEIb ATOMHOTO SIIpa;

— 00CyX/1aTh IPUYUHBI «YIbTPA(UOIETOBOI KaTaCTPOdBI,

KpacHyto rpanuily ¢poTodddekxra, Moaelb aToMa BOAOPO/Ia Mo



Bopy, cocTaB pagnoakTUBHOTO U3ITy4eHUs, PU3NUYECKYIO MPUPOY aibda-, 6eTa- u
ramMmma-Jay4ei, CBOMCTBA SIAEPHBIX CHJI, IKOJIOTMYECKUE POOIEMBI, BOZHUKAIOIINE
MIPU UCIIOJIb30BaHUU aTOMHBIX 3JiekTpocTaniuii (ADC),

MyTH PEUICHUs ITUX MPOOJIEM, MEPCIEKTUBBI HCTIOIb30BAHMS

aTOMHOM [U TepMOsiIepHON dHEpTreTUkH |, [mpobiemy Y TC], Mepsl 3alIUTHI OT
PaaOaKTUBHBIX U3ITyYEHUH, IPUMEHEHHUE PaIHOAKTUBHBIX

M30TOMOB, KIACCU(UKAIIMIO JIEMEHTAPHBIX YacTUll, GyHIaMEHTAIbHbIE
B3aUMO/JICHCTBUS;

— paccMaTpuBaTh YCTPOMCTBO, MIPUHLIMI ACUCTBUS U IPUMEPHI UCIOJIb30BAHMUS:
ra3opaspsaHoro cuerdnka I 'emrepa, kamepsl BUiIbCOHA, My3bIPbKOBOM KAMEPBI,
AJIEPHOTO PEAKTOpPa, T03UMETPA;

— MPUBOJUTH 3HAYEHHUS: MOCTOSIHHOM [Li1anka, Macc 3JIeKTpoHa, MPOTOHA U
HEUTPOHA, aTOMHOMW €IMHULIBI MACCHI;

— NPUMEHSTH MOJYyYEHHbIE 3HAHUA ITPU OOBICHEHNUH SBJICHUM,

HaO0JI01aeMbIX B IPUPOAE U OBITY, IIPH PELICHUU 3a-

nad.

JIeMEeHThI ACTPOPUZUKH

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS TEMBI IIO3BOJISIIOT:

— MO3HAKOMUTKCS ¢ 00BEKTAMU M METOJIAMU UCCIJICI0BAHUS

acTpou3uku;

— 00CyX1aTh TUTIOTE3Y MPOUCXOKIeHUS COTHEYHON CUCTEMBI;

— OILICHUBATh PACCTOSIHUSA 10 KOCMUUECKUX OOBEKTOB, UCIIOIL3YS MOHSITHS:
aACTPOHOMMYECKAS €IMHUIIA, CBETOBOM IO/,

ITapCeK;

— paccMaTpuBaTh CTPOSHHUE COJTHEUHON aTMOC(]epbl, TpUMEphI MPOSBICHUS
COJIHEYHOM aKTUBHOCTHU U €€ BIIUSHUA Ha TPOTEKAHNUE MPOILIECCOB HA HAIIeH MJIAHETE,
cTpoeHue Hamen ['anakTuku, SBOIIOLMIO BCEneHHOM, NCTIONB3YsI 2JIEMEHThI TEOPUU
bonbiioro B3peiBa.

JINYHOCTHBIE Pe3yJIbTATHI:
- YMEHHE YNPABJISITh CBOEH IMO3HABATEIIBHON JIEATEIBHOCTHIO;
- TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHHIO, B TOM YHCIIE caMOOOpa30BaHUIO, Ha
MPOTSIKEHUU BCEH JKU3HU; CO3HATEILHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHUIO YCIEIIHON NMPOodheCCUOHATIBHOM U OOIIIECTBEHHOM eI TEILHOCTH;
- YMEHHE COTPYJAHUYATh CO CBEPCTHUKAMM, IEThbMHU MIIQJIIIETO BO3pPACTa, B3POCIBIMU
B 00pa3oBareybHOM, Y4YEOHO-HUCCIEAOBATEIbCKOM, MPOEKTHOM H JPYrUX BHIAX
JeATEIIbHOCTH;
- chOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAyKW;, OCO3HAHUE 3HAYMMOCTH HAyKW, BIIAJICHUS JOCTOBEPHOU
uH(pOopMaIen 0 IePEeIOBhIX JOCTIKEHHSIX U OTKPBITUSX MHPOBON M OTEYECTBEHHOM
HAyKW; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUECTBY
- YyBCTBO TOPJIOCTH 32 POCCHMCKYIO (DU3UYECKYIO HAYKY, TYMaHU3M;
- MOJIOKUTEIBHOE OTHOILIEHHUE K TPY/Y, LIEJ€YCTPEMIICHHOCTD;



- JKOJIOTMYECKasl KyJbTypa, OepeKHOE OTHOIIECHHWE K POJHOW 3emiie, MPUPOIHBIM
oorarctBam Poccuu u mupa, NOHUMaHUE OTBETCTBEHHOCTH 32 COCTOSIHUE MTPUPOJIHBIX
PECYPCOB U pa3yMHOE MIPUPOIOIIOIb30BaHUE.

MeranpeaMeTHble pe3yJbTaThl:
PerynsituBubie YY/I:
OOyyaromuncs CMOXET:
- CaMOCTOSITEJIbHO OMNpEAeNsITh LENu, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHBIC
3a/1ayu B 00pa30BaTEIbHOMN NESITEIbHOCTH U )KU3HEHHBIX CUTYAIIUSX;
- OLICHMBATh PECYpPChl, B TOM YMHCIIE€ BpeMs M JIPyTrHe HeMaTepUaIbHBIE PECYPCHI,
HEOOXOMMBIC JUTS TOCTHKEHHS TIOCTABJICHHON paHee Melu;
- COINOCTABJIATh UMEIOLIUECS] BO3MOKHOCTH U HEOOXOJIUMBIC I JOCTHKEHUS UETU
pecypch;
- ONPEIENSATh HECKOJIBKO MyTeH JOCTUKEHUS MOCTABICHHOM 11EJIH;
- 3aJaBaTh NapaMeTpbl U KPUTEPUHU, MO KOTOPHIM MOXKHO OMNPEIAEIUTh, YTO IICJb
JIOCTUTHYTA;
- COIOCTAaBJIATh MOJYYEHHBIN pE3yJbTaT JEATEIIbHOCTH C ITOCTaBICHHOW 3apaHee
LETIBIO;
- OLEHMBATh TOCJIEACTBUS JOCTHXKEHUS IIOCTABJICHHOW WETU B JESTEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPY>KAIOIINX JTIOJCH.
ITo3naBarteabHubie YY/I:
OOyyaromuncs CMOXET:
- KPUTUYECKH OLICHUBATh U HHTEPIPETUPOBATH HHPOPMALINIO C PA3HBIX MTO3UIINH;
- pacmo3HaBaTh U GUKCUPOBATH MPOTUBOPEUUS B UHPOPMAIIMOHHBIX HCTOUHUKAX;
- UCTOJIb30BaTh Pa3JIMUHbIC MOJCIHHO-CXEMaTUUECKUE CPENICTBA JJIs MPECTABICHUS
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UICTOUHUKAX TPOTUBOPECUHIA;
- OCYIIECTBIIATh PAa3BEPHYTHIH MH(POPMAIIMOHHBIM MOUCK W CTaBUTh HE €r0 OCHOBE
HOBBIE (y4eOHbIE U MO3HABATEIbHBIC) 3a/1a4H;
- ICKaTh M HAXOJUTh 0000IIIEHHBIC CIIOCOOBI PEIICHHS 3a/1auK;
- TIPUBOJIUTH KPUTUYECKUE APTYMEHTHI, KaK B OTHOIIICHUU COOCTBEHHOTO CY>KJICHUS,
TaK U B OTHOILEHUHU JIEUCTBUM U CYKICHUMN APYTrOro 4eIOBEKA;
- aHAJIM3UPOBATH U MTPEOOPA30BLIBATH MTPOOJIEMHO-TIPOTUBOPEUNBHIC CUTYAIIHH;
- BBIXOJUTh 3a PaMKHU Y4YEOHOTO MpPEAMETa M OCYIIECTBISTH IIeJICHANPABICHHBIN
MOMCK BO3MOYKHOCTH IIMPOKOTO TIEPEHOCA CPENICTB U CIIOCOOOB JIEHCTBUS;
- BBICTpauMBaTh WHAWBUIYAIbHYIO OOpa30BaTEIbHYIO TPACKTOPHUIO, YUYUTHIBAS
OTPaHUYEHHUSI CO CTOPOHBI IPYTUX YUACTHUKOB U PECYPCHBIE OTHOIIICHHUS;
- MEHATHh W YyJIep>KUBATh pa3HbIC MO3UIMK B MO3HABATEIBHON AEATENBHOCTU (OBITh
YYCHUKOM U yuuTesneM; (GopMyaupoBaTh 0Opa30BaTENIbHBIM 3aMpoC U BBIMOJHSITH
KOHCYJIbTaTUBHBIE (PYHKIIMM CaMOCTOSATENILHO; CTaBUTh Mpo0eMy U paboTath HaJl ee
pellleHHeM;  YIpaBlIATh COBMECTHOM  IO3HABATEJIbHOW  JCSATENbHOCTBIO U
MOAYUHSTHCS).
KommyHnukaTusubie YY1
OOyyYaromuncs CMOXET:
- OCYILIECTBJISTH JIEJIOBYI0 KOMMYHHMKAIIMIO, KaK CO CBEPCTHUKAMHU, TaK MU CO
B3pOCIBIMH (KaK BHYTPH 00pa30BaTEIbHON OpTaHU3AIINH, TaK U 32 €€ MPeJIeIamMHu);
- TIPU OCYIIECTBICHUU TPYMNIOBOM PabOTHI OBITh KaK PYKOBOJIUTEIEM, TaK M UJICHOM
MPOEKTHOM KOMaHJbl B pa3HbIX poJisix (FE€HEepaTOpOM HAECH, KPUTHKOM,
UCIIOJIHUTEJIEM, TTPE3ECHTYIOIIUM U T.]1.);




- pa3BepHYTO, JOTMYHO U TOYHO M3JIaraTh CBOKO TOYKY 3PEHHSI C HCIOJIb30BAHHE
aJICKBaTHBIX (YCTHBIX U MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB;

- pacro3HaBaTh KOH(IMKTHBIE CHUTyallUM M MpenoTBpamiaTb KOH(MIUKTBHI 10 HUX
aKTUBHOM (Da3bl;

- COTJIaCOBBIBATh MMO3MIIMM YIEHOB KOMaHJIbI B IIpoliecce paboThl HaJ OOIIMM
POTYKTOM/PEIICHUEM;

- TOPeACTaBiIATh NYOJUYHO  pe3yJabTaThl HWHIUBUIAYATIbHOM U TPYNIIOBOMU
NesATEIbHOCTH, KaK NIepel 3HAKOMOM, Tak U 1epej] HE3HAKOMOM ayJIuTOpHEH;

- moa0upaTh MAapTHEPOB MJsi JIEJIOBOM KOMMYHHUKALIMM, MCXOJAS U3 COOOpaKeHUMU
PE3YIbTAaTUBHOCTU B3aUMOJICHCTBHUS, @ HE JIMYHBIX CUMITATHIA;

- BOCIPUHUMATh KPUTUYECKHUE 3aMEUYAHUS KaK PECYPC COOCTBEHHOTO Pa3BUTHSL;

- TOYHO ¥ €MKO (DOpMYITHUPOBATH KaK KPUTUUECKHE, TaK U OJ0OPHUTEIIbHBIC 3aMEUaHMUSI
B aJpec ApPYrux JIOJed B pamMKax JeJIOBOM M 0Opa3oBaTEIbHONM KOMMYHUKAIIUH,
n30erast Ipy TOM JIMYHOCTHBIX OIICHOYHBIX CYKICHUH.



2)  Conep:xaHue y4eOHOTO mpeaMera.

10 xaacc
Du3NKa M eCTeCTBEHHO-HAYYHbI MeTO/] MO3HAHUS NPHPOAbI
dusznka — (QyHIaMEHTAJIbHAas Hayka O TMpupojae. MeToapl Hay4YHOTO HCCIICIOBAHUS

¢usndeckux spreHun. MoaenupoBanue GU3NIECKUX SBICHUNA U mpoueccoB. OU3NYECKHd 3aKOH —
IpaHUIbl TPUMEHUMOCTH. DU3NUecKre TEOPUH U IPUHIMII COOTBETCTBU. Posib 1 MecTo (uszuku B
(GopMHpPOBaHNN COBPEMEHHON HAyYHOH KAapTHHBI MHUpA, B MPAKTUYECKOH IEATEIBHOCTU JIIOJCH.
Duszuka u Kynemypa.

Mexanuka

'panunel OPUMEHMMOCTH KJIACCMYECKOW MeXaHMKU. BakHelnine KUHEMaTUYECKUE
XapaKTEPUCTUKU — IIEPEMEILIEHHE, CKOPOCTh, YCKOopeHue. OCHOBHBIE MOJIENN TEN U JIBHXKCHUM.

B3aumoneiicteue Tten. 3akonsl BcemupHoro tarorenusi, I['yka, cyxoro TpeHus.
WNuepuumanbHas cucreMa oTcuera. 3aKkoHbl MexaHuku HproToHa.

Nmnynee MaTepuaabHOM TOYKM M CHUCTEMBL. VI3MeHEHHe U COXpaHEHHE HWMITYJbCa.
Hcnonvzosanue 3aKoH08 MexXaHUKUu 01 00BACHEHUS OBUJICEHUS HeOeCHbIX men U O pa3eumus
KOCMUYecKux ucciedoganuti. MexaHudeckass OJHEpPrusi CHUCTEMbl Tel. 3aKOH COXpaHEeHHUS
MeXaHU4YeCcKou sHepruu. Pabora cubl.

Pasnosecue mamepuanvnoii mouku u meepooeo mena. Ycnosus pasnosecus. Momenm cunol.
Pasnosecue scuoxocmu u 2aza. /[susicenue ixcudkocmeti u 2az3os.

Mexannueckue kojebaHus U BOJHBIL. [IpeBpamieHusi sHepruu mpu KoyieOaHHsX. DHEpPrus
BOJIHBI.

MouuiekysipHas pu3nKa ¥ TEPMOAUHAMHKA

MonexynspHo-kunernueckas Teopust (MKT) ctpoenus BemecTBa u ee S3KCIIEpUMEHTANIbHbIE
Jl0Ka3arenbcTBa. AOCOIIOTHAsA TeMIlepaTypa Kak Mepa CpeHEH KMHETUYECKOW YHEPIHU TEIJI0BOIO
JBIKCHMS 4acTUll BewiecTBa. Mozenp nMicalbHOro rasa. JlaBineHue rasa. YpaBHEHUE COCTOSHUS
UJeaNbHOro ras3a. Y pasHenne Menneneesa—Kianenpona.

ArperaTHble cOCTOSTHUS BellecTBa. Moodens cmpoenus Hcuokocmeil.

Buytpennss sneprus. Pabora u Temuionepenadya Kak crocoObl W3MEHEHMsI BHYTpPEHHEH
sHepruu. IlepBblii 3akoH TepMoauMHaMUKU. HeoOpaTuMocTh TEIUIOBBIX MpoueccoB. [IpuHLIHMIBI
JICHCTBHSI TEIUIOBBIX MAILUH.

DJIeKTPOAMHAMHUKA

OnexTpuueckoe moie. 3akoH Kynona. HampsokeHHOCTh U MOTEHIIMAT JEKTPOCTATHUECKOTO
nosist. [IpoBOAHMKY, IOJTYIIPOBOJHUKH U TUAIEKTPUKHA. KOoHIeHcaTop.

[TocTOsSIHHBIN ANMEKTPUYECKUI TOK. DNEeKTPOABIKYIIAs cuia. 3akoH Oma Ui MOHOM Hemnu.
ONEeKTpUYEeCKU TOK B IPOBOJHHUKAX, 3JIEKTPOJIUTAX, IOJYNPOBOJHUKAX, ra3aX M BaKyyMe.
Csepxnposooumocnep.

11 xknace

I/IH)IYKIII/ISI MAarHuTHOT'O II0JIA. HeﬁCTBHe MAargiuTHOrO IoJi1 Ha HOPOBOJHHUK C TOKOM H
JBIKYLIYIOCS 3apsbkeHHYro vactuny. Cuna Ammnepa um cuna JlopeHma. MarHuTHble cBOMCTBa
BEIICCTBA.

3aKkOH DJEKTPOMarHUTHOM MHIYKIUHU. OJEKTpOMAarHuTHoe 1osie. llepeMeHHBI TOK.
SIBneHne caMOMHIYKIUHU. IHTYKTUBHOCTD. DHepeus d1eKmpoMacHUMHO20 NOA.

OnexTpoMarHuTHele Konebanus. KoneGaTeabHbIN KOHTYP.

BJICKTPOMaFHI/ITHI)Ie BOJIHBI. JII/IaHaSOHI)I OJICKTPOMAarduTHBIX I/ISJIyquI/Iﬁ " UX IPaKTUUCCKOC
IIPUMEHEHUE.

I'eomerpuueckas ontrka. BosiHOBBIE CBOICTBA CBETA.

OcHOBBI CHCIII/Iﬂ.]IbHOﬁ TECOPUHU OTHOCUTEJIBHOCTH
NHBapuaHTHOCTh MOAYJISL CKOPOCTHM CBeTa B BakyyMme. I[IpMHIMII OTHOCHUTENBHOCTH
OitHmTeiHa. CBs3b MacChl U SHEPTHH CBOOOIHOM YaCTHIIbI. DHEPTHUS MTOKOS.



KBanToBas ¢pusuka. Puzuka aroMa 4 aTOMHOIO0 siApa

I'mnore3a M. Ilmanka. ®otosnekrpuuecknii dpdexr. Doton. KopmyckynspHO-BOIHOBOH
nyanusM. Coomuouienue neonpedenennocmeti I etizenbepea.

[Inanerapras momens aroma. OOBSICHEHHE JMHEWYATOTO CIIEKTpPa BOJOpPOAA Ha OCHOBE
KBaHTOBBIX ITOCTYJaTOB bopa.

CocraB 1 CTpOEHHE aTOMHOTO siApa. DHEPrus CBSA3M ATOMHBIX s/iep. Buabl paainoakTUBHBIX
MIpEBpAIlCHUI aTOMHBIX SI/IEP.

3aKOH paJlMOAaKTUBHOIO pacnaja. SnepHele peakuuu. Llennas peakuus neneHus saep.

DneMeHTapHbie yacTullbl. DyHaaMeHTaIbHbIE B3aUMOJICHCTBUS.

Ctpoenue BcesieHHoi

CoBpeMeHHBIE TIPEACTABJICHUS O NPOUCXOXKIeHWH U dBojtonmu CoyiHIIA W 3BE3.
Knaccugukarus 38e371. 3Be3/1b1 U HCTOYHUKH UX YHEPTUH.

lNanaktuka. [IpencraBienre o CTPOESHUU U 3BOJIIOIMK BeeneHHOM.

TemaTnueckoe mianuposanue 10 kinace

Beero KoauuecTBo KoauuecTBo
Tema 4ACOB JJAa0OPATOPHBIX | KOHTPOJIbHBIX
padort padort

DU3NKA M eCTECTBEHHO-HAYYHbIH 1 - -

METO/1 NO3HAHUA ITPUPOALI

MexaHuKa 27 6 2
MouiekyasipHas pusuka u 20 1 1
TePMOAUHAMHKA

DJIeKTPOAUHAMUKA 17 1 1
IloBTOpEHME 3 - 1
Hroro 68 8 5

TemaTnueckoe miianuposanue 11 kiaace

Tema KoauuectBo | KouuecTBo KoauuecTBo
4acoB JIa0OpPaTOPHBIX KOHTPOJILHBIX
pador paGor
1 | DaekTpoaMHamMuKa 12 2 1
2 | Konedoanus u 15 1 1
BOJIHBI
3 | OnTHKa: 18 3 1
CBeTOBbBIE
BOJIHbI
CTO,
H3JIy4YEeHUA U
CIIEKTPBI
4 | KBaHnroBasi 16 - 2
(pusuka
CseToBBIE
KBAaHThI,
(pusuka aroma,




(pusuka saapa
aTomMa

DJjieMeHTapHbIe 2
YaCTHIbI
O0o0aroniee 5
NMOBTOPEHHE

HUroro 68




