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AHHOTAIHA

pabouas mporpamma 1o ¢usnke B 8 Kiacce

. depepanbHbIi 3aK0H 0T 29.12.2012 N 273-®3 "O6 obpaszoBanuu B Poccuiickoii Pepeparpn’”

. dezepanbHBIN rOCYIapCTBEHHBIM 00pa30BaTe/IbHbIN CTaHAAPT OCHOBHOTO 0011iero oopa3oBanus (ITpruka3 MunuctepctBa o0pa3oBaHust U HayKu Ne
1897 o117 pekabps 2010 1. ¢ u3MeHeHUSIMH U AoTio/HeHusIMU oT 11 fekabps 2020 roza)
. OcHoBHast 06pa3oBare/ibHasi porpaMMa 0CHOBHOTO 0011iero obpaszoBanuss MOY Enranaesckoii CIIT

. Yuebnbiit yiad MOY EnranaeBckoii CIII Ha 2023-2024 yuebHbIi rof.

I'ymaHuTapHoe 3HaueHWe (M3MKK KaK COCTaBHOW yacTd 00ljero o6pa3oBaHWM COCTOUT B TOM, UYTO OHA BOOPY)KAeT IIKOJIbHUKA HayuHbIM METO/IOM
TI03HAHUS, TIO3BOJISIOIIUM TI0/Ty4aTh 0OBEKTUBHbIE 3HaHUS 00 OKPY»KarollieM MUPE.

3HaHMe (r3UYeCKUX 3aKOHOB He0OXOAUMO [i/ist U3yueHUst XMMUH, Ouonoruu, gpusuueckoi reorpaduu, texHonoruu, OBXK.

Kypc ¢hu3vku B mpuMepHO#U rnporpamme cpeHero (TIOIHOT0) 0011ero o0pa3oBaHusi CTPYKTYPUPYeTCsl Ha OCHOBe (DM3UUYeCKUX TEOPUN: MeXaHHKa,
MoJieKy/isipHasi (hPM3MKa, 371eKTPOAUHAMUKA, 1eKTPOMarHUTHbIe KosieOaHUst U BOJTHBI, KBAaHTOBasi (hM3MKa.

Ocob6eHHOCTBIO TIpeMeTa hU3uKa B yueOHOM T1aHe 00pa30BaTe/TbHOM IITKOJIBI SIB/IIETCS M TOT (haKT, UTO OBJIa/leHHe OCHOBHBIMM (hU3HUeCKUMU
TIOHSATUSIMU 1 3aKOHAMH Ha 6a30BOM YpPOBHeE CTajio0 HeOOXOJUMbIM MPaKTUUeCKH Ka)KJOMY UesIoBeKy B COBPeMEeHHOM >KH3HHU.

I1naHupyemble pe3yabmaimbl 0ceoeHuUsi y4ueOH020 npedmeina

JIMYHOCTHBIE Pe3y/IbTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa30BaHuUsI I0/DKHBI OTPaXKaTh:

1) BocniuTaHue poCCUNCKOM rpaXkKAaHCKOW UIeHTUYHOCTH: IaTPUOTH3Ma, YBaykeHHs K OTeueCTBY, MPOIIJIOe U HACTOsIIlee MHOTOHALIMOHATBHOTO
Hapoga Poccuu; oco3HaHue CBOel STHUUeCKO# MPUHA/JIeXXHOCTH, 3HaHUe UCTOPUH, SI3bIKa, KY/IbTYPbl CBOET0 Hapo/ja, CBOEro Kpasi, 0OCHOB KYJ/IbTYPHOTO
HacJie/ivsi HapoZoB Poccuu 1 yesioBedyecTBa; YCBOeHHe TYMaHUCTUUECKUX, IeMOKpaTUUeCKUX U TPaJULMOHHBIX LIEHHOCTel MHOTOHAL[MOHATLHOTO
POCCHUIHCKOTO 0011eCTBa; BOCIIMTaHKMe UyBCTBA OTBETCTBEHHOCTHU U [J0/Ta Tiepes PoguHOi;

2) opmHpoBaHKe OTBETCTBEHHOTO OTHOIIIEHUS K YUEHUI0, TOTOBHOCTH U CITOCOOHOCTH 00yYaroIUxCcsi K CAaMOPA3BUTHIO U CaMOOOpa30BaHUIO Ha
OCHOBe MOTHBAIM K 00yUeHHIO U TI03HAaHUI0, 0CO3HAaHHOMY BLIOODY U TIOCTPOEHMIO Jla/bHeHIIel MHAUBU/yaTbHON TpaeKToOpyur 00pa3oBaHus Ha Oase
OPUEeHTUPOBKH B MUpe Tpodeccuii v mpodecCOHaNbHBIX MPeJoYTeH!H C yU4eTOM yCTOMUYMBBIX MTO3HABATE/IbHBIX NHTEPeCOB, a TAK)Ke Ha OCHOBe
(hopMHpOBaHHs yBa)KUTEIbHOTO OTHOLLIEHUS K TPYAY, Pa3BUTHSI OTbITAa y4acTHsl B COLIMAIBLHO 3HAYMMOM TPYIIE;



3) dopmHpoBaHuUe 11e/10CTHOTO MUPOBO33PEHHsI, COOTBETCTBYFOIL[ET0 COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U 00I1IeCTBEHHOM MPAKTHKH,
YUHMTBIBAIOIIIET0 COLMAaNbHOE, KY/BTYPHOE, SI3bIKOBOE, [yXOBHOE MHOr0OOpasie COBPeMEeHHOTO MUPa;

4) popmupoBaHe 0CO3HAHHOTO, YBXKUTEFHOTO U J0OpOyKenaTeTbHOTO OTHOILIEHHS K IPYTOMY Ue/IOBeKY, er0o MHEHHIO, MUPOBO33DeHUI0, Ky/bType,
3bIKY, Bepe, TPaXJaHCKOW MO3ULIUU, K UCTOPUH, KY/IbTYpe, PeJIUTUH, TPaJULIMSM, S13bIKaM, LIeHHOCTSIM Hapoj0B Poccry 1 HapoJ0B MMpa; TOTOBHOCTU
¥ CrI0COOHOCTH BeCTH JMAJIOT C JPYTUMH JIFOABMU U JOCTUTaTh B HEM B3aUMOIIOHHMAaHHUS;

5) 0CBOEeHMe COIMaIbHBIX HOPM, TIPABUJI TTOBeZIeHUs], PoJiel U (hopM coLManbHOM KU3HU B TPYTIIAxX M CO00IIecTBax, BK/ItOUasi B3pOC/ble U COJUaTbHbIe
coo0I111eCcTBa; yyacTHe B LITKOJLHOM CaMOYTIpaB/ieHUH U 0011jeCTBeHHOM YKU3HU B TIpe/iesiaX BO3PAaCTHBIX KOMIIETeHIIUM C YUeTOM PerMoHaJIbHbBIX,
3THOKY/IBTYPHBIX, COL[HA/IBHBIX ¥ SKOHOMUYECKUX 0COOeHHOCTeH;

6) Pa3BUTHE MOPAJ/JIbHOTO CO3HAHUA YU KOMITIETEHTHOCTU B pPEII€EHUHW MOPAJIbHBIX HpO6JIeM Ha OCHOBe JIMYHOCTHOI'O BbI60pa, CbOpMI/IpOBaHI/Ie
HPAaBCTBEHHLIX UYBCTB 1 HPABCTBEHHOI'O IMMOBEJeHNMsA, OCO3HAHHOI'O M1 OTBETCTBEHHOI'O OTHOILIIEHUA K COOCTBEHHBIM MOCTYIIKaM;

7) opMupoBaHKe KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOLI[eHUU U COTPYIHUUECTBE CO CBePCTHUKAMHU, [IETbMU CTApIIIero ¥ M/Ia/IIIero Bo3pacTa,
B3POC/ILIMU B TMPOLiecce oOpa3oBaTeibHOM, 00IIleCTBEHHO T07Ie3HOM, YueOHO-UCC/Ie[oBaTe/IbCKOM, TBOPUECKOU U IPYTUX BU/IOB eSATeTbHOCTH;

8) ¢popmrpoBaHUe 1eHHOCTH 3/J0pPOBOT0 U 6e3omacHoro obpasa yKU3HH; YCBOeHUe MPaBU/I UHUBH/IYa/bHOTO U KOJUIEKTUBHOTO 6€30MacHOro
TOBe/IeHUs B UpPe3BbIYalHbIX CUTYaLUsIX, YTPOKAIOLIMX XKU3HU U 3[JOPOBBIO JIHO/IeH, TIPaBUJI MOBe/JeHHsI Ha TPAaHCIIOPTe Y Ha J0porax;

9) dbopmHpoBaHUe OCHOB K0JIOTHYECKOU KYJIBTYphl, COOTBETCTBYIOILlell COBDEMEHHOMY YPOBHIO 9KOJIOTMUYE€CKOT0 MBILLIEHUSs], pa3BUTHe OIbITa
5K0JIOTMYeCKU OpPUeHTHPOBaHHOM pe(IeKCUBHO-OLIEHOYHOM U NIPaKTUYeCKOW JieITe/IbHOCTH B )KU3HEHHBIX CUTYaLUsX;

10) oco3HaHMe 3HaUEHHSI CEMbH B JKU3HH UeJIOBeKa 1 00I1leCTBa, IPUHSATHE LIEHHOCTH CeMeHHOM >KU3HHU, YBaXKUTEIbHOe 1 3a00T/IMBOe OTHOIIIeHHE K
YyjileHaM CBO€li CeMbY;

11) pa3BuTHE 3CTETUUECKOTO CO3HAHUS Uepe3 OCBOEHHE XY/0XKeCTBEHHOTO HAaC/Ieust HApooB Poccru 1 MUpa, TBOPUECKOM /1eSITe/TbHOCTH
3CTETUUECKOTO XapaKTepa.

MeTanpeaMeTHbIe pe3y/IbTaThl 0CBOEHHUS] 0CHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbl OCHOBHOTO 0011[ero 00pa30BaHMsI AO/DKHBI OTPaXKaTh:

].) yYMeHHEe CaMOCTOATE/IBHO OIIpeAe/AThb Lie/Ih CBOEro O6y‘-I€HI/IH, CTaBUTh U (I)OPMYHHPOB&TL A ce0st HOBBIE 3a4/1a4uM B yqe6e Y TTI03HaBaTe/IbHOM
AedaTe/IbHOCTHU, pa3BMBATb MOTHUBBI 1 UHTEPECHI CBOei IT03HaBaTe/IbHOM AedATe/IbHOCTH,

2) yMeHHe CaMOCTOATE/IbHO IJIaHWPOBATH ITYTU JOCTUXXEHUA HEHEﬁ, B TOM 4UmnCjie d/IbTepHATUBHbIE, OCO3HAHHO BLI6I/IpaTI: Hanbosee Bq)q)EKTI/IBHLIe
CII0COOBI penieHud yq€6HbIX W TT03HdBATE€/IBHBIX 3ad/1d4,



3) yMeHHe COOTHOCHUThL CBOU JIeNCTBUSI C IJIAHUPYEeMbIMU pe3y/ibTaTaMH, OCYIIeCTB/ISATE KOHTPO/Ib CBOeH /iesITe/TbHOCTU B TIPOLIeCCe JOCTKEHUS
pe3yJibTara, OTpeie/siTh CrIoCOObI /IeNCTBUI B paMKaX TPeJI0YKeHHBIX YCIOBUM U TpeOOBaHMA, KODPEKTUPOBATh CBOM JIEMCTBUSI B COOTBETCTBUU C
V3MEeHSIIOLLeNCsl CUTyaLuel;

4) yYMeHNHe OLl€HMBATh ITPABUJ/IBHOCTDL BBITTIO/THEHHA yqe6H01‘/’1 3a1d4H, CcOoOCTBeHHbIE BO3MOXKHOCTH ee pelieHud;

5) B/IafieHre 0CHOBAaMM CAMOKOHTPOJIS, CAMOOLIEHKH, TIPUHSTHSI peIlleHHi U OCYIIleCTB/IEHHSI 0CO3HAaHHOTO BbIOOpa B yueOHOM U 103HaBaTe/TbHOM
JlesITeIbHOCTH;

6) yMeHuHe OoripeesisdTh MOHATHA, CO34aBdTh O606LL[€HI/I$I, YCTaHAB/IMBATb dHAJIOTHH, KJ'IaCCI/ICl)I/IL[I/IpOBaTB, CaMOCTOATEe/IbHO BbI6I/IpaTL OCHOBdHUA U
KpUTEepUU IJid KJ'IaCCI/I(bI/IKaI_H/II/I, YCTAdHaB/IMBATb IPUYMHHO-C/I€ACTBEHHBIE CBA3H, CTPOUTD JIOTUUECKOE PACCYXAEHWE, YMO3aK/IFOUeHHEe (I/IH,ZLYKTI/IBHOE,
AeJYKTUBHOE U T10 aHaJIOFI/II/I) M [1€/1aTh BBIBO/JbI;

7) yMeHHe CO3/laBaTh, TPUMEHSTh U TIPeo0pa30BbIBaTh 3HAKK Y CUMBOJIbI, MOZIEJTH M CXEMBI /IS pellleHUs yueOHbIX U M03HaBaTe/IbHbIX 3a/1ay;
8) cMbIC/IOBOE UTEHUE;

9) ymMeHue opraH130BbIBaTh yueOHOe COTPYJHUYECTBO U COBMECTHYIO [IeSITe/IbHOCTh C YYUTe/IeM U CBePCTHUKaMU; paboTaTe MHAVBU/YAIBHO U B
TpyIIre: HaXOAUTh 00lIjee pellleHre U pa3pelaTb KOHIMKTBI HA OCHOBE COT/IaCOBaHMSI TIO3UIIHIA M yueTa UHTepeCcoB; (hOPMYy/TMPOBATh,
apryMeHTHpOBaTh U OTCTaWBaTh CBOE MHEHUE;

10) ymeHMe 0CO3HAHHO MCII0/Ib30BaTh peueBble CPeCTBa B COOTBETCTBUH C 3a/iaueii KOMMYHMKALIMY /i/1s1 BbIpDaXKEHHS1 CBOMX UYBCTB, MbIC/IEN U
MOTPeOHOCTeH; MIAaHUPOBaHUS U PErYIISLIMU CBOEH JesiTeIbHOCTH; BlaJileHre YCTHOW ¥ TMCbMEHHOU Peublo, MOHOJIOTMUeCKOM KOHTEKCTHOU Peubio;

11) dopmupoBaHue 1 pa3BUTHe KOMIIETEHTHOCTH B 00/1aCTH UCII0/Tb30BaHKSI MH(POPMAI[MOHHO-KOMMYHHUKAIIMOHHBIX TexHoorui (fanee - UKT
KOMTIETEHI[|H); Pa3BUTHE MOTHBALIUU K OBJIaJIeHUIO KY/IETYPOU aKTUBHOTO T10/Tb30BAHKS CJIOBAPSIMM U IDYTYIMU TIOUCKOBBIMUA CUCTEMaMU;

12) dhopmMrpoBaHye U pa3BUTHE SKOJIOTMUECKOTO MBIIILIEHUs], yMeHUe MPUMeHSITh ero B TT03HaBaTe/IbHOM, KOMMYHUKATUBHOM, COI[MabHOM MPaKTHKe U
ripoeccrioHaIbLHOW OpUeHTal[1H.

N3yuenue npegmeTHoit 061acTu "EcTecTBeHHO-HAayYHbIe MPeAMeThI" 0/DKHO 00eCTieunTh:
* ¢opmupoBaHue 11e/I0CTHOM HayYHON KapTUHbBI MUDa;

¢ TIOHUMaHHe BOBpElCTElI-OH.lEFI PO/ €CTE€CTBEHHbIX HAYK YU HAYUHBIX I/ICCJIe,[LOBaHI/Iﬁ B COBpEMEHHOM MMpe, TTIOCTOAHHOTIO IMMpoLecCd 3BOJJIFOINN
HdYYHOT'O 3HaHUA, 3HAUMMOCTH MEXXAYHADOJHOTI'O HAyUHOI'0 COTPYAHHNYECTBA;

¢ OBJ/IaJileHHe HayYHbIM II0AX040M K pellleHHI0 pa3/IMuYHbIX 3a/1a4,

¢ OB/laJieHue YyMeHUAMU CbOPMYJ'II/IPOBaTI: TUII0TE3bl, KOHCTPYUPOBATD, ITPOBOAWTL 3KCII€EPUMEHTHI, OLI€EHMBATh IMOTyUeHHbIE€ pPe3yJ/IbTaThl,



® OB/Ia/IeHHe YMEHUEM COMOCTAB/IATh IKCIIEPUMEHTA/IbHBIE M TeOPeTUUYeCKHe 3HaHUSI C 00BEKTUBHBIMU PeaTUsIMU XKU3HH;
® BOCITMTaHHWe OTBETCTBEHHOTO U Gepe;KHOTo OTHOIIIeHUsI K OKpYyKaroIlel cpejie;

* 0OBJIa/leHHe KOCHCTeMHOM I03HaBaTeIbHOW MO/IeNbIo U ee IpPUMeHeHue B 1je/IsiX IPOrHo3a SK0/I0OTMUeCKUX PUCKOB /151 3/[0pOBbs JIFOfiel,
6e30MacHOCTH >KU3HHU, KauecTBa OKpY’Katolljeld cpeabl;

¢ 0CO3HAHME 3HAYMMOCTHU KOHLeILU YCTOI‘/JI‘—II/IBOFO PAa3BUTUS;

* (dopmupoBaHue yMeHui 6e30rmacHOro U 3¢ (heKTHBHOTO UCII0/Ib30BaHKs TabopaTOpHOro 000pyA0BaHus, MPOBeIeHNsI TOUHBIX U3MepeHUM U
a/IeKBaTHOM OLIeHKH MO/TyUeHHBIX Pe3y/IbTaToB, MPe/ICTaB/IeHUs] HAyYHO 000CHOBAHHBIX apTyMEHTOB CBOUX JIeMCTBUM, OCHOBAaHHBIX Ha
MeXXIpeZMeTHOM aHa/ik3e yueOHbBIX 3a/ad.

IIpegveTHBIe pe3y/ibTarhbl
duszuka:

1) bopmupoBaHue npefCcTaB/IeHNI O 3aKOHOMEPHOM CBSI3U U TT03HABaeMOCTH SIBIEHU TIPUPOABI, 00 00beKTUBHOCTH HAYYHOTO 3HAHUS; O
crcTeMOoOpa3yroleit posii GU3UKHU /IS Pa3BUTHS JPYTHX eCTeCTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTUI; HAyYHOTO MUPOBO33peHMUsI KaK pe3ysibraTa
V3yueHUs OCHOB CTPOEHHs1 MaTepru U (PyHJaMeHTa/IbHbIX 3aKOHOB (PHU3UKU;

2) popMrpoBaHUe NepBOHAYa/IbHbIX MTPeJCTaBAeHN! 0 (PHM3UYeCKOU CYILITHOCTH SIBJIEHUM NIPHUPO/ibI (MeXaHUUYeCKUX, TEeJIOBbIX, 37IeKTPOMarHUTHBIX U
KBaHTOBBIX), BU/IaX MaTepuH (BeLeCTBO U T10JIe), IBM)KEHUH Kak criocobe CyliecTBOBaHMS MaTepyH; yCBOEHHe OCHOBHBIX M/leil MeXaHUKH, aTOMHO-
MOJIEKY/ISIPHOTO yUeHUs O CTPOEHUM Bell|eCTBa, 57IeMEeHTOB 3/1IeKTPOJMHAMUKU 1 KBAHTOBOW (DM3UKH; OB/la/ileHUe MOHATHIHBIM arrapaToM U
CUMBOJINYECKUM $SI3bIKOM (PU3UKH;

3) npuobpeTeHye OMbITa IPUMEHEHUsT HAyYHBIX METO/[0B TI03HAHMsI, HaOAeHus (pr3UeCKUX SBI€HHN, POBEIEHUs OIbITOB, MTPOCTHIX
9KCIePUMEHTA/IbHBIX UCC/Ie/JOBAHUM, TTPSIMbIX U KOCBEHHBIX U3MEPEHHI C UCIT0/Thb30BaHMEM aHAIOTOBBIX U ITU(POBBIX U3MEPUTE/ILHBIX PUOOPOB;
TTIOHMMaHHe Hen30e>KHOCTH MOTPeITHOCTel TF0ObIX N3MepeHHH;

4) noHnMaHve (Gpu3nyecKUX OCHOB U TIPUHLIMIIOB /lelicTBUs (PaboThbl) MAIlIMH M MEXaHHW3MOB, CPe/ICTB TIepeJBIKEHHS U CBSI3H, ObITOBBIX TIPHOOPOB,
TIPOMBIILIJIEHHBIX TEXHOJIOTHYeCKUX MPOLIeCCOB, BIUSHHUS UX Ha OKPY’KaOLyI0 Cpe/ly; 0CO3HaHKe BO3MOKHBIX IPUUMH TeXHOTeHHBIX U 9KOJIOTMUeCKUX
KaTacTpod;

5) oco3HaHHe HeoOXOJUMOCTH TIPUMEHEeHHsT TOCTYDKeHUH (DU3UKK U TeXHOIOTHH il PaljUOHAIbHOTO TIPUPOAOTIONB30BaHMUS;

6) oB/Ia/ileHrie OCHOBaMM 0e30T1aCHOTO UCIIO/Ib30BAaHUS €CTeCTBEHHBIX U MCKYCCTBEHHBIX 3/IEKTPUUECKHUX U MAarHUTHBIX TI0/IeH, 37IEKTPOMAarHUTHBIX U
3BYKOBBIX BOJIH, €CTeCTBEHHBIX U MCKYCCTBEHHBIX MOHU3UPYIOIIUX U3/TyUYeHHI BO n30eXXaHre UX BPeJHOTO BO3/IeHCTBHS Ha OKPY)KAIOL[YIO Cpefy U
OpraHu3M YesloBeKa;



7) Pa3BUTHE YMEHUA I1/IaHUDOBATH B HOBCEAHEBHOﬁ KHW3HHU CBOU AeﬁCTBHH C IIPpUMEHEHNEM T10/TYYEHHBIX 3HAHMI 3aKOHOB MeXdaHHKU,
3JIGKTPOAWMHAMUKH, TePMOJNHAMUKHU U TEIIJIOBBIX SIBJIEHUH C LeJjbro CGGPE)KEHI/IH 340POBbSI;

8) opMrpoBaHMe Npe/CTaB/AeHN! O HepaljiOHaIbHOM MCII0/1b30BaHUY NIPUPOZHBIX PeCYpPCOB M HEPrUH, 3arpsi3HeHUH OKpPY Karollleld cpefibl Kak
C/1e[ICTBHE HeCOBEPILIEeHCTBA MalllH U MeXaHU3MOB;

9) Asst 006yUaroIIUXCsl ¢ OrpaHUUEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI: B/laZieHe 0CHOBHBIMU JJOCTYTHBIMUA METO/lJaMi HayYHOTO TI03HaHUS,
UCTIO/Ib3yeMbIMU B (hH3MKe: HaOJTrofieHre, OMcaHue, U3MepeHue, YKCIIePUMEHT; yMeHre 00padaThbiBaTh pe3y/ibTaThl U3MePeHUH, 00HApYKUBATh
3aBUCUMOCTb MeXy (u3nueCKUMHU BeJIMUMHAMU, 0OBSICHATE TI0/TyUeHHbIe pe3y/bTaThl U elaTh BhIBO/IbI;

10) a1t 06yuaroLXcst ¢ OrpaHUUeHHBIMYA BO3MOXKHOCTSIMU 3/J0POBbSI: B/aJleHHe OCTYITHBIMUA MeTOZiaMHi CaMOCTOSITeTbHOTO TJIaHUPOBAHUS U
npoBe/ieHus1 (pr3nUeCcKrX SKCIIepUMEHTOB, OMMCaHUS Y aHa/Ii3a Mo/lyueHHOM U3MepUTebHOM nH(pOopMaLK, onpeziesieHus [J0CTOBEPHOCTH
TIO/TyYeHHOTO pe3y/ibTaTa;

11) pyis cnemnbIx U C1IaOOBUAAIINX 00YUArOIUXCS: B/IaieHHe MPaBUIaMU 3armic Gpu3nueckux GopmMys pesbedHO-TOUeUHONW CUCTeMbl 0003HaYeHU
J1. Bpatins.

2. Copepxanue yue0HOro nmpesMeTa, Kypca

8 knacc
1. IlepBoHauya/bHbIE CBeieHUA 0 CTPOEHHH BelecTBa
/ ypogeHb
PasButue B3I/1A10B Ha cTpoeHue BelljectBa. Mosiekyisl. [JJUCKpeTHOe cTpoeHue BelecTBa. Macca 1 pasmepbl MOJIEKYII.
bpoyHoBckoe aBmkeHure. TersioBoe BWKeHHe MOJIeKy1 U aToMoB. nuddysus. Cesi3b TeMriepaTypbl Tela CO CKOPOCTbIO TEIJIOBOTO JABVXKEHUSI YaCTHL]
BeleCcTBa.
B3aumogeiictBre yactull BeljectBa. CmaunBanue. KanumnisipHele siBIeHUS.
Mogenu TBepAOTO, )KHUAKOTO ¥ ra3000pa3HOro COCTOSIHUI BellleCTBa U UX 00bsCHEHHe Ha OCHOBE MOJIEKY/ISIPHO-KUHETHUeCKUX TPe/|CTaBIeH M.
/l ypogeHb
Crnioco06bl M3MepeHHst pa3MepoB MOJIEKYL.
W3mepenue ckopocTeit Monekysn. OnsIT HITepHa.
dpoHmanbHble nabopamopHble pabombi
I ypogenb



1 HabmtozieHre 1eMMOCTH BellecTBa.

2. Habmropenue sisnenust quddysnu B razax v >KAZAKOCTSIX.

3 HabstoieHre 3aBUCUMOCTH CKOPOCTH JUQQy3UM OT TeMIIepaTyphbl.

/l ypoeeHb

1. N3mepeHure pasmepoB MOJIEKYI.

1. MexaHuYeCKHe CBOMCTBA ra3oB KHAKOCTeH ¥ TBepPAbIX Tel

1.1. MexaHUuUeCKUe CBOMCTBA )XUAKOCTeH U ra3oB (TUpo - U aspocrarvka) (10 u)
/ yposeHb

[aBnenue xxugrocTeit v ra3oB. OObsiICHEHNE /1aB/IeHNs XKUAKOCTeH 1 Ta30B Ha OCHOBE MOJIEKY/IIPHO-KMHeTHUeCKHX TPe/ICTaBIeHHH.

[Mepenaua JaBrieHUs >KUAKOCTSIMU U ra3amu. 3akoH Ilackans. [aBieHue BHyTpu kuakoctd. Coobijaromuecs cocygpl. ['WapaBidyeckre MalllvHBIL.
I'mppaBnuueckuit npecc. MaHomeTpsI.

AtmocdepHoe naBneHue. M3amepeHue aTMocgepHoro faBneHusi. bapomeTpol. Biusinve faBneHUs Ha )KUBble OPraHU3MBbI.

[leicTBMe )XMIKOCTH M ra3a Ha IIOTPY’KeHHOe B HUX TeJl0. 3aKOH Apxume/ia. YC/I0BUs I1/1aBaHUS TeJl.

/! ypogeHb

Vi3meHeHre aTMoc(epHOro faBieHusi ¢ BbicoTo. [1naBanue cynoB. Bo3gyxoniaBaHue.

dpoHmanbHble 1abopamopHble pabombl

I ypoeenb

4, N3mepeHue BbITa/IKUBAOL[eH CUJIbI.

5. N3yuenue ycioBus I1aBaHus TeJl.

2.2. MexaHWuecKre CBOWCTBA TBepAbIX Tes (2 U)

/ ypo8eHb

CrtpoeHve TBepAbpix Ten. Kpucrannmueckue v amopduble Tena. [ledopmauys TBepabix Ten. Bupbl gedopmauyy. YOpyrocTb, NPOYHOCTD,
I/IaCTUYHOCTD, TBepPZAOCTh

TBepAbIX TeJl.

dpoHmasnbHble 1abopamopHble pabombi

I YPOB€eHb

6. V3yueHue B1/10B fehopmMaliiy TBepAbIX TeJl.

I YPOB8€Hb

2. HabmrofieHre pocTa KpUCTaJIIOB.
2. TenioBbIe AB/IEHUA

/ ypo8eHb

TersioBoe paBHOBecue. Temrieparypa u ee u3mepenue. [llkana Lenbcus. AbcosoTHas (TepMoAMHaAMUUeCKast) IIKasia TemrepaTyp. AGCO/OTHBIA HY/Tb.
BHyTpeHHsiss 3Heprusi. [IBa cmocoba W3MeHeHWs BHYTPeHHeW SHEpruM: Teruionepefada W pabora. Buabl Teruionepefaun: TeryIONPOBOJHOCTb,
KOHBeKIUs, U3/1ydeHre. KonruecTBO TeyioThl. Y/jenbHas TelJIOeMKOCTh Bell|eCTBa. Y/ie/lbHasi TerioTa cropanus. [1epBbiii 3akoOH TepMOAWHAMUKH.
IInaBnenue u orBepzeBaHue. TeMIiepaTypa IUlaB/IeHUs. Ye/bHas TeIlloTa [1/1aB/IeHuUs.

Vicnapenue u KoHAeHcauusi. HacebimeHHbid nap. KurneHue. 3aBUCMMOCTh TeMriepaTyphbl KUTIEHUsI OT [laB/IeHus. Y/e/ibHasi TeTuioTa rapoobpa3oBaHusl.



BnaxkHocTh Bo3ayxa. V3MepeHure B/1aKHOCTH BO3ZyXa.
IT ypogeHb

TemneparypHble 11Kanbl PapeHreiita 1 Peomropa.
Pabora raza rnpu paciivpeHuHu.

®dpoHmanbHble nabopamopHbie pabomnl

I ypoeenb

7. HabtoieHre TerionpoBoJHOCTU BOJIBI U BO3/yXa.

8. HabmrofieHrie KOHBEKI[UM B XKUJKOCTSIX U Ta3ax.

9. CpaBHeHMe KO/IMUeCTBa TeryIoThl TIPU CMeIMBaHWUU BO/IbI Pa3HOU TeMIlepaTyphbl.
10. N3mepeHue yjiebHOM TeryIoeMKOCTH BelljeCTBa.

10. HabmrofieHre npolieccoB IJIaB/IeHUs ¥ OTBEP/eBaHMS.

11. N3mepeHue yenbHOM TEIJIOTHI TI/IaBeHUS Jib/Ia.

13. HabstoieHrie 3aBUCHMOCTH CKOPOCTH WCTIAPEHUsT JKUAKOCTH OT POAA JKUIKOCTH, TUIOMIAZM ee TIOBePXHOCTH, TeMIIepaTypbl U CKOPOCTH
yZaneHus TIapoB.

14. W3mepeHue B1aKHOCTU BO3/yXa.

IT ypogeHb

3. HabsoieHrie n3MeHeHWs1 BHYTPEHHEH SHepPruu TeJia MpU COBePIIeHUH PabOTHI.
4. TenioBbie CBOMCTBA r'a30B, JXKMAKOCTEeH  TBePAbIX TeI .

/ ypo8eHb

3aBHUCUMOCTh JIaB/IeHUsI Ta3a JaHHOW Macchl OT 0O6beMa U TemriepaTyphl, 00beMa rasa JaHHOW MacChl OT TeMITePaTypbl (KaueCTBEHHO).

[TpuMeHeHVe ra30B B TeXHUKe.

TerioBoe pacilivipeHue XXUAKOCTel (KaueCTBeHHO). TerioBoe paciliMpeHre BObI.

TerioBoe pacumpeHve TBepAbIX Ten (KauecTBeHHO). [TpuHrmmel pabotel TeryioBbix MammH. KII/I TeroBol mainwHbl. [IBuraresib BHYTPEHHETO
CropaHusi, TlapoBasi TypOWHa, XOJOAWIbHUK. TerjioBble [BUTATe/M M OXpaHa OKpYy»Katoieil cpefpl. OCHOBHBbIE HarpaB/ieHHs] COBEpIIEHCTBOBAHUS
TeIJIOBBIX ABUraTesiel. // yposeHb

Mogens naeanbHOrO rasa.

3akoHbl Boiins—Mapuorra, [lapss, [eli-JTroccaka, 00beJMHEHHBINA Ta30BbIi 3aKOH.

@®opMynbl TEMJIOBOTO PacCUIMPeHUsl KUAKOCTeH U TBepbIX TeJl.

®dpoHmanvHas nabopamopHas paboma

I ypoeenb

15. V3yueHure 3aBUCUMOCTH JiaB/IeHUs Ta3a JAHHOW MacChl OT 00bema TpH MOCTOSIHHOM TeMriepaType.

5. JeKTpUYecKue siBJIeHUs

/ ypo8eHb

OneKTpocTaTUUeCcKoe B3auMO/ieiCTBUe. DeKTpuuecKuii 3apsi/. JIBa posia 31eKTpUueCcKrx 3apsiZioB. DIeKTPOCKOII.

JIucKpeTHOCTD 3/eKTpuueckoro 3apsiia. CTpoeHWe aTtoMa. DJIEKTPOH M MPOTOH. DJIeMEHTApHBbIM /1eKTPUYeCcKWi 3apsifl. JneKTpy3anys Tes. 3akKOH
COXpaHeHUs1 3/IeKTpUUeCcKoro 3apsifia. [IpoBOAHUKH, JUSIEKTPUKH,



T0J1yTTPOBOAHUKHU.

OnekTpuyeckoe Tosie. HarnpsykeHHOCTb 37eKTpUYeckoro mnojs. JIMHMM HarpshkeHHOCTH 371eKTPUUeCKOro MOos. OJIeKTPUYecKoe I10JIe TOUYEeUYHBIX
3aps/I0B U [ABYX 3apsDKEHHbBIX TJIaCTUH.

YueT 1 UCTob30BaHKe IeKTPOCTaTUUYeCKUX SIBJIEHUH B OBITY, TEXHUKE, UX MPOSIBJIEHHE B ITPUPO/IE.

II yposeHb

3akoH KyroHa.

[TpoBOJHUKU U JU3TEKTPUKH B /IEKTPUUECKOM TI0JIe.

ONeKTpoCcTaTuUeCcKast MHYKLHS.

dpoHmanbHble nabopamopHbie pabomnl

I ypoeeHb

16. HabmofieHre 3/eKTpy3aliiy Tesl ¥ B3aUMO/IeHCTBUS Had/IeKTPHU30BaHHBIX TeJl.

16. N3rotoBneHre MpoCTeiiiiero 31eKTpoCKora.

6. D/IeKTPUYeCKHH TOK U ero JelcTBUs

/ yposeHb

[ToCcTOSIHHBIN 3M€KTPUUECKUN TOK. VICTOUHMKHM TIOCTOSIHHOTO 3JIEKTPUUYECKOTO0 ToKa. HocuTenr CBOOOJHBIX 3/EKTPUUECKUX 3apsiioB B MeTasulax,
3JIEKTPOJIUTAX, Fa3ax v MOJYPOBOJHUKAX.

[lericTBUS 5/1€KTPUUECKOrO TOKA: TeI/I0BOe, XMMHUYeCKOe, MarHUTHOe.

JnekTpudeckas rerb. Cuia Toka. VIamMepeHve Ccuibl

TOKa.

HarpsikeHue. VI3mepeHrie HaTipsKeHUs.

OneKTprUYecKoe CONPOTHB/IEHHE. YlellbHOe CONPOTHB/IeHHe. PeocTarsl.

3akoH OMa g yuacTka Lenu. [TocnefoBarenibHOe U Mapasie/ibHOe COeJMHeHUs IPOBOJHUKOB.

PaboTa 1 MOIITHOCTh 3/IEKTPUUECKOTO TOKa. CUETUMK 3/7IEKTPUUECKOM SHepruu. 3akoH [xoyns—IJleHIia.
Vicrnionb30BaHMe 3/1eKTPUYECKOUM SHEPTUd B OBbITY, IPUPOJe U TeXHUKE.

/l ypogeHb

["asibBaHMUECKME 3/1eMEHTHI M aKKYMYJIATOPBI.

dpoHmanbHble nabopamopHbie pabomnl

I ypoeeHb

18. CO0pKa 3/1eKTpUUeCKOH LIeMu.

19. N3mepeHure cuiibl TOKA B LIEMH.

20. W3mepeHne HarpspkeHUs] Ha ydacTKe LIelly.

21. N3mepeHre compoTHB/IeHMs IPOBOJAHMKA C TIOMOILBK) amIiepMeTpa U BOJIBTMETPa.
22. Peocrar. PerynupoBaHue Cu/bl TOKa B LeIH.

23. M3yueHnue nocnenoBaTeIbHOTO COeMHEHNs [IPOBOAHUKOB.

24. N3yueHne napasiesibHOT0 COeAUHEHWS IPOBOJHUKOB.

/l ypoeeHb



4. M3mepeHue paboThI ¥ MOIITHOCTH 3/IEKTPUYECKOTO TOKa.
3.Temamuueckoe n/s1aHupoeaHue no d)u3u1<e, 8 Knacc

Ne Pa3pen Tema Kom-Bo | [

n/n 4acoB a
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1J1aH
1 WHCTpyKTaX 10 TeXHUKe 6e30MacHOCTH. 1
PasBuTHe B3I/15/10B Ha CTpOEHME BelecTBa.
1.ITepBoHayaILHbIE Crto1HbIe 11 TeJia?

2 | cBegenusn o crpoennu | Monekyibl. [IBKeHHE MOJIEKYIL. 1
3 | BemecTBa Ouddy3us. B3anmogeiicTBre MOJIEKYII. 1
4 CwmauvBanuve. KanuuispHble BIeHUs. 1
5 CrpoeHue ra3os, XMIKOCTeU U TBEP/bIX TeJl. 1
6 | 2. Mexannueckue [aBneHue >XuaKoCTel 1 ra3oB. 3akoH [lackasns. 1
7 | cBOMCTBA XUAKOCTeH | [laB/ieHHe BHYTPH KUAKOCTH. 1




8 Coobuiaronpecs COCyapbl.

9 I'mppasnuueckas mamuvHa. ['mgpasniyeckui
ripecc

10 AtMocdepHoe faBeHue. BavsiHye aBneHuys Ha
JKVBbI@ OpraHU3MBbl.

11 [enicTBure )XUIKOCTH U ra3a Ha IIOTPY>KeHHO€e B
HUX TeJIO.

12 JIP Ne 1 «Vi3mMepeHe BbITA/IKUBAIOIEH CUIbI»

13 JIPNe 2«/3ydyeHue yCJI0BHS IJIABAHUA TeJ»

14 [1naBanue cynoB. Bo3nyxoriaBanue. PerieHue

rasoB M TBepAbIX TeJ | 3a7au 1o Teme «['MApo- ¥ a3poCcTaThka»

15 KP Nel«MexaHuuecKHe CBOMCTBA XU/JKOCTeH U
ra3oB»

16 AHanm3 KOHTpobHON paboThl. CTpoeHHe
TBepAbIX Tes. Kpuctannuyeckue 1 aMop@Hbie
Tesa.

17 Hedopmariiusi TBeppIx Tesl. Buabl Aedopmaiiyu.

18 CBoticTBa TBepAbIX Te. O600IIeHe TeMBI
«MexaHHUeCKHe CBOMCTBA YXUJKOCTel U
ra3oB»

19 | 4. TenioBBIE TeroBoe aBrkeHue. TeryioBoe paBHOBecCHe.

fIB/ICHMS. Temmneparypa.

20 BHyTpenHsist 3Heprusi. CriocoObl U3MeHeHust
BHYTpeHHelN 3Hepruu

21 TerutonipoBogHOoCTh. KoHBeKLMs. M3nyuyeHue.

22 KonmmuecTBo TeruioTel. YienbHas TerjioeMKOCTb
Bell[eCTBa

23 YpaBHeHMe TeIIoBOro OajaHca.

24 JIP Ne 5«3MepeHue yJe/IbHOM Ten/10eMKOCTH

BelecTBa».

25 YnenbHasi TenyioTa CropaHus TOTJIUBA.

26 [TepBbIi 3aKOH TePMOAWHAMUKH.

27 O6001meHre TeMbl: «TensioBbIe
siBjieHUusi» Perenue 3ajau.

28 KP Ne2(mionyrog,.)




29 | 4. IsMeHeHue Amnanu3 KOHTposTbHOM paboTel. [11aBneHue u 1
arperaTHbIX OTBep/ieBaHre KPUCTA//IMYeCKUX BelleCTB

30 | cocrosaHuM BemiecTBa. | McrapeHue U KOH/J@HCALIWSI. 1

31 Kurnenue. YnenpHast TeiotTa mapoobpa3oBaHusl. 1

32 BnaxxHocTs Bo3nyxa. MI3mepeHue B/Ia)KHOCTH 1
BO3/yXa.

33 Pemienne 3agau. O0001eHHEe TeMBbI 1

34 CBsi3b MEX/Ty ZIaB/IeHHEM U 00BEMOM rasa. 1

35 JIPNe6 «M3yuyeHHe 3aBUCMMOCTH AaB/IeHUA rasa 1
JAAHHOWM Macchl 0T 00béMa NMPH MOCTOSTHHOM
TeMIeparype»

36 Casi3b Mexx1y 00bEMOM U TeMIlepaTypoii rasa. 1

37 Casi3b MeXX/ly /laB/IeHHEM U TeMIlepaTypou rasa. 1

38 2. TenioBbie cBoMicTBa | [IpyMeHeHue ra3oB B TexHuKe. TeryioBoe 1

JKH/IKOCTel ra3oB U paciuvpeHue TBep/pbIX TeJl.

39 TBepAbIX Te TenioBoe paciiMpeHue XXUAKOCTel. [IpUHIUIIBI 1
pabOoThI TETVIOBBIX /IBUTATeNeH.

40 JBuraresib BHyTPeHHEro CropaHust 1

41 [MapoBasi TypbuHa. TernsioBbIe ABUTATEA U OXpaHa 1
OKpY’Karolllel cpefibl.

42 Pemienue 3ajau. YPoK 000011 eHHUsA 1

43 KP Ne 3«Temnosnlie cBONMCTBA ra3os, 1
JKHAKOCTEeH U TBepAbIX Tes»

44 | 5. DneKTpHUeCcKHe Amnanm3 KOHTPOJTBHOM paboThI. DIeKTprYeCKUi 1

fIBJICHUS 3apsifi. DJIeKTPUUeCKOe B3auMO/EMCTBHE.

45 HenmMmocTs 3ekTpruueckoro 3apsiga. CtpoeHue 1
aroma.

46 Onekrpu3sauus Tes. 3akoH KysioHa. 1

47 [ToHsiTHE 00 3/1eKTPUYECKOM TI0Ie. 1

48 JIMHUM HanpsPKEHHOCTH 37€KTPUYECKOTO TI0JISI. 1

49 [IpOBOAHMKH U AUJIEKTPUKH. 1

50 O0001eHIEe TEMBI YTeKTPUYEeCKHe sIB/IEHHSI. 1
Peinenue 3agau.

51 KP Ne 4«JieKTpriueckKue siBJIeHUs1» 1

52 | 6. DneKTpUUeCcKNH AmHanmm3 KOHTPOJTBHOM paboThI. DIeKTpUYeCKUA 1

TOK

TOK.




53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

Nctounuku ToKa. ['aibBaHMYeCKME 3/1eMeHThI U 1
AKKYMYVJIITODBI.
[1elicTBUSI 271EKTPUUECKOTO TOKA 1
Onekrpuueckas nernb. Cua Toka. 1
Awmrniepmetp. JIP Ne7 «C0OoOpKa /1. Hiernu u 1
U3MepeHHe CH/Ibl TOKA Ha pa3/IMuHbIX ee
yyacTKax»
OJIeKTpUUeCKOe HarlpshKeHue 1
Bosbt™meTp. JIP Ne8«3MepeHye HanpspKeHUs: Ha 1
Pa3/IMYHbIX YYaCTKaX 3JIEKTPUYECKOH Ienu
Cornportusiienye npoBogHuKa. JIP Ne9 «M3mepeHnue 1
COMNPOTHUBJ/IEHUS NMPOBOAHMKA NPH MOMOLIHA
BOJIbTMeTpa U aMIiepMeTpa»
Pacuet conpoTuBieHrst npoBogHKKa. PeocTarsl. 1
Pemienue 3agau.
3akoH OMa /151 yyacTka Lenu. Pernenue 3agaq 1
[TocnenoBarensHOe coeviHeHUE TIPOBOJHUKOB. 1
JIP Nell«HM3yueHue noc/iefoBare/IbHOr0
COeANHeHHUs IPOBOAHUKOB»
[TapannenbHOe coeuHEHVE TTPOBOAHUKOB. JIP 1
Ne12«M3yyeHue napasijie/ibHOr0 COeAUHEHUs
MPOBOJAHUKOB»
MOIIHOCTB 3/1eKTPUYEeCKOro ToKa. Pabora 1
3JIEKTPUYEeCKOI'0 TOKaA.

3akoH [[xoysis - JleHua. 1
IToaroroBka Kk K.P. 1
ITogroroBka K K.P. 1
KP Ne 5(ropoBas) 1
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