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PABOYAS ITPOT'PAMMA

(IOSICHUTeJIbHAS 3aNHCKA)
3JIEKTHBHOI'0 Kypca no ¢pusuke 1 yuamuxcsa 10 A kaacca

«MeToasbl pemieHHs1 (PU3NYECKHX 3a7a9»
Xadusopoii I'yzeqr MaHcypoBHBI
YUHTEIS IEPBOM KBATM(DUKALMOHHOM KaTeropuu

PaccmoTtpeHo Ha 3acenanuu
IIeIarOrM4ecKoro CoBeTa
npotokos Nel ot 28.08.2023r.



IMosicuuTeLHAS 3aNMCKA
PaGouasi nporpaMmmMa pa3pa6oTaHa B COOTBETCTBUHM €O CJIeTYIOIIUMH HOPMATHBHBIMHU JOKYMEHTAMU:

1. 3axon Poccutiickoit @enepanmu ot 29.12.2012 1. Ne273-D3 «O06 ob6pazoBanuu B Poccuiickoit deneparumy;

2. OenepanbHBI TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIA CTAaHAAPT cpenHero (MOJHOTo) o0mero oOpa3oBaHUs, YTBEPKACHHBIA MPHKA30M
Muno6puayku Poccun ot 17.12.2010r. Ne1897 (c u3MeHEHUSMH U JOTIOTHECHUSIMU);

3. OcHoBHasi oOpa3zoBaTenbHasl IporpaMmma cpeaHero (moHoro) odbmero odpaszoBanuss MBOY «Jluneit Nel86 - «IlepcniektrBay IIpuBOIBKCKOTO
paiiona r. Kazanu,

4. Ilonoxenue o padoueii nporpamme neparora MbOVY «Jluneit Nel186 - «Ilepcnextuay [IpuBoikckoro paiiona r. Kazanu;

5. Yue6nsii mnan MBOY «Jluneit Nel186 - «IlepcniektuBa» [IpuBomxkckoro paiiona r. Kazanu;

6. denepanpHbIi IEpeYeHb YYEOHUKOB, PEKOMEHIYEMBIX K MCIOIB30BAHUIO TIPU PEaTH3allii 00pa30BaTeIbHON MPOTrPaMMBbI CPEIHETO (TIOITHOTO)
o0mrero oOpa3oBaHUsI.

CoriacHo yue0OHOMY IUIAHY Ha U3y4YeHHe Kypca oTBoauTcs 1 yaca B Hezeno, Bcero 34 yaca.
Paboyas nporpamma umeeT OOIIEUHTEIUIEKTYaJIbHOE HAlIPaBJICHUE.

Kuaacce KoaunuecTBO Heme1b KoanyecTBo 4acoB Koaun4decTBO 9YacoB mo
YeTBEPTAM
10 34 34 1 yeTBepTH-8

2 yeTBepTH-/
3 yerBepTh-11
4 yeTBepTH-8




I[Inanupyemble pe3y/bTaThl 0OCBOEHHS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pPe3y/IbTAThI
VY yuamerocs 6yayT chopMHUPOBAHBI:
- OpHUCHTalHA O6y‘-IaIOH_II/IXC$I Ha JOCTUIKCHHUC JIMYHOI'O CHACThA, PCaIn3alluI0 [TO3UTHBHBIX )KU3HCHHBIX IEPCIICKTUB, MHUIIUATUBHOCTD,
KpEaTUBHOCTb, TOTOBHOCTh M CIIOCOOHOCTH K TMYHOCTHOMY CaMOOIIPEAETICHUIO, CHIOCOOHOCTh CTaBUTh LIEIH U CTPOUTH KU3HEHHBIE IJIaHBL;

MPUHATHE U PeaTn3alus IIEHHOCTEH 30pOBOro U 6e30macHOro 00pa3a K1U3HU, OepexHOe, OTBETCTBEHHOE H KOMIIETEHTHOE OTHOIICHUE K
coOCTBEHHOMY (PM3HUECKOMY U IICUXOJIOTHYECKOMY 3/10POBbIO;
—  MHUPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOE Ha JIMAJIOTE KYJIBTYp, a
TaK)Ke Pa3InYHBIX GOPM OOIIECTBEHHOTO CO3HAHMS,
—  HPaBCTBEHHOE CO3HAHME U IIOBEJIEHUE HAa OCHOBE YCBOCHHUS 00OIIEUYETOBEUECKUX [IEHHOCTEH, TOJIEPAHTHOI'O CO3HAHUS U ITOBEICHUS B
MOJIUKYJIBTYPHOM MHUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH JAUAJIOT C IPYTUMH JIFOJIbMH, TOCTUTaTh B HEM B3aUMOIIOHUMAHUS, HAXOUTh O0IIHe
e 1 COTPYAHUYATDb AJId UX JOCTHIKCHU A,
—  TPUHATHE TYMAaHUCTHYECKHX IIECHHOCTEH, 0CO3HAHHOE, YBAXKHUTEIbHOE U JJOOPOKEIaTeIbHOE OTHOIICHHE K JPYTOMY YEJIOBEKY, €r0 MHEHHUIO,
MHUPOBO33PEHUIO;
—  ¢dopMHpOBaHNE BBIPAKECHHOW B MOBEJACHUN HPABCTBEHHOMN MO3UIIMH, B TOM YHCIIe CIOCOOHOCTH K CO3HATEILHOMY BBIOOpY J100pa,
HPAaBCTBCHHOI'O CO3HAHUA U NTOBCACHUS HA OCHOBC YCBOCHHA O6HI€'~I€JIOB€‘-ICCKI/IX HCHHOCTeﬁ 1 HPaBCTBCHHBIX YYBCTB (‘-IGCTI/I, J0Jira,
CIPaBEJIMBOCTH, MIJIOCEPIUS U IPYKETIOOUS);
—  Pa3BUTHUE KOMIICTCHIIUH COTPYJHUYECTBA CO CBEPCTHUKAMH, IETHbMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B 00pPa30BaTEIbHOM, OOIMIECTBEHHO
MOJIE3HOH, y4eOHO-HCCIIeI0BATeNIbCKON, POSKTHON U APYTUX BHUJIAX NEATEIHHOCTH;
—  MHPOBO33PEHHUE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH HaYKH, TOTOBHOCTH K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, BIaJICHUE JOCTOBEPHOI HHPOpMAIIHE O MePEAOBbIX JOCTUKEHHUIX U OTKPHITUSIX MUPOBOM U OT€UECTBEHHON HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTBA;
—  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOpa30BaHHI0, HA TPOTSHKEHUN BCEH JKU3HH, CO3HATEIHHOE OTHOIIICHUE K
HENpPEephIBHOMY 00pa30BaHHUIO KaK yCIOBHIO YCIEIHON MpodeCcCHOHaIbHON U OOIIECTBEHHOM AESITEIbHOCTH;
—  DKOJIOTWYECKas KyJlbTypa, OepekHOe OTHOIICHHUS K POJTHOM 3emiie, MPUPOJHBIM OoraTcTBaM Poccuu u Mupa; TOHMMaHue BIHSIHUS COIUAIBHO-
HKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIBHON CPeJibl, OTBETCTBEHHOCTH 32 COCTOSIHHE TTPUPOAHBIX PECYPCOB; YMEHUS U
HAaBBIKM Pa3yMHOI0 NPUPOIONOJIb30BaHUS, HETEPIIMMOE OTHOIIEHHE K IEUCTBUSAM, TPUHOCSIIIMM BPEJl SKOJIOTUH;
—  yBakeHHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIlIUTE CBOEH COOCTBEHHOCTH;
—  OCO3HaHHBIN BBIOOpP OyayIiei mpodeccuu Kak myTh U CIIOCO0 peann3aliiiu COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;
—  TOTOBHOCTH O0YYaIOIIUXCS K TPYIOBOM MPO(EeCCHOHATBEHOM AEATENHPHOCTH KaK K BO3MOXXHOCTH YYaCTHSI B PEIIEHUN JTMYHBIX, OOIIECTBEHHBIX,
TOCy/IapCTBEHHBIX, OOIIEHAIMOHATBLHBIX TIPOOIIEM;



—  TOTPEOHOCTH TPYIUTHCS, YBAKEHUE K TPYAY U JIIOJSIM TPYAa, TPYAOBBIM JOCTHXKEHUAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE
OTHOILIEHHE K Pa3HbIM BHJIaM TPYA0BOH €ATEIbHOCTH;

—  TOTOBHOCTH K CaMOOOCITy>KMBaHHIO, BKJII0Uasi 00y4YEeHHE U BBIMOJIHEHHUE JOMAIIHUX 00S3aHHOCTEH.

MeTtanpeameTHble pe3yJabTaThl

Pecynamusnvle

Yyamuiics Hay4uTcs:

—  CaMOCTOSITENILHO OMpPENENSTh 1€, 33/1aBaTh MapaMeTPbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPEAETUTH, YTO LEb TOCTUTHYTA;

—  OIICHMBATh BO3MOXHBIE ITOCIEICTBUS TOCTHIKECHHUS TIOCTABICHHOH IIETTH B JESITEILHOCTH, COOCTBEHHOM KHU3HH U )KU3HU OKPYKAIOIIUX JIO/ICH,
OCHOBBIBASICh Ha COOOPaKEHUSAX 3TUKH U MOPAJIH;

—  CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIC 337]a4l B 00PA30BATEIBHOM EATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

—  OLIGHHUBATbh PECYPCHI, B TOM YHCJIE BPEMs U APyTrre HeMaTepualbHbIE PeCypChl, HEOOXOIUMBIE I JOCTUKEHHS MOCTABICHHOM 1IeIu;

—  BBIOMpATh MyTh AOCTHKEHHS LEJH, INITAHUPOBATH PEIICHUE MIOCTABIICHHBIX 3aa4y, ONTHMU3HUPYS MaTepHabHbIC U HEMAaTepHaIbHBIE 3aTPAThI;
—  opranu3oBbIBaTh A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIMUMBIX JIJISl TOCTHKEHUS TOCTABICHHOW 1EJH;

—  COIIOCTABJIATH MOJIyYEHHBIN pe3ysIbTaT AESITEIbHOCTHU C OCTAaBICHHOMN 3apaHee LENblo.

IloznasamenvHole

Yyamuiics Hay4uTes:

—  HUCKaTh ¥ HaXOJUTh 000OIIEHHBIE CIIOCOOBI pEIeHHs 33/1a4, B TOM YHUCJIE, OCYLIECTBIATh Pa3BEPHYThIM HH(DOPMALIMOHHBINA OUCK U CTAaBUTh Ha
€r0 OCHOBE HOBBIC (Yy4eOHBIC U TTO3HABATEIILHBIC) 33]1a4H;

—  KPUTHYECKU OIICHHBATh U MHTEPIIPETHPOBATH MH(POPMAIINIO C pA3HBIX MO3UIIUI, paclo3HaBaTh U (PUKCUPOBATh MPOTUBOPEUNS B
WH()OPMAIMOHHBIX UCTOYHHUKAX;

—  HCIOJb30BATh PA3JINYHbIE MOJEIbHO-CXEMATUUYECKHE CPEACTBA AJIsl MPEACTABICHUS CYyIIECTBEHHBIX CBS3€M U OTHOLIEHUH, a TAKKE
MIPOTUBOPEYHH, BBISIBJICHHBIX B MH(POPMAIIMOHHBIX UCTOYHHKAX;

—  HAaxOJWTbh U MPUBOJUTH KPUTUUECKUE aPTYMEHTHI B OTHOILIEHUU JE€HCTBUM U CYKICHHI IPYroro; ClIOKOMHO U pa3yMHO OTHOCUTBCS K
KPUTHYECKUM 3aMEUaHUSIM B OTHOIIEHUH COOCTBEHHOTO CY)KJIEHUS, PACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

—  BBIXOJWTH 32 paMKU y4eOHOIr0 MPeMETa U OCYIIECTBIIATH IeJIeHANpaBIeHHbIN TOMCK BO3MOXHOCTEHN JJIs IIMPOKOT0 MEpeHoca CPeCTB U
CII0co0OB ACHCTBHS;

—  BBICTpauBaTh MHAUBHIYAIbHYIO0 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBAsI OTPAHUYECHUS CO CTOPOHBI JPYTUX YYACTHUKOB M PECYpCHBIC
OTpaHUYECHUS,

—  MEHATh U YJIep>KUBATh Pa3HbI€ MO3UIUHU B TO3HABATEIbHON JAEATEILHOCTH.




Kommynuxamusnoie

VYyamuiics Hay4urTes:

—  OCYIIECTBIIATH JICJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU (KaK BHYTpU 00pa30BaTeIbHOW OpraHu3alliy, TaK U 3a €€
npeJieiaMu ), TOJJOUPaTh MAPTHEPOB IS JEIOBOM KOMMYHHUKAITUU UCXO/IS U3 COOOPaKEHUH pe3yIbTaTUBHOCTH B3aUMOJICUCTBUS, @ HE TMIHBIX
CHMIIATH;

—  TIpH OCYIIECTBIICHUU TPYIIIOBOI paObOTHI OBITh KaK PYKOBOJIUTENIEM, TaK M YWICHOM KOMAH/IbI B PAa3HBIX POJIsX (TeHepaTop uieH, KPUTHK,
WCITOJTHUTEIIb, BRICTYTAIOITUH, SKCIIEPT | T.11.);

—  KOOPAWHHPOBATH U BHITIOJTHATH padOTy B YCIOBHSIX pealbHOT0, BUPTYaIHHOTO U KOMOMHHPOBAHHOTO B3aMMOJICHCTBYS;

—  Pa3BEpHYTO, JJOTMYHO M TOYHO M3J1araTh CBOIO TOUYKY 3PEHUS C UCIOJIb30BAaHUEM aJICKBATHBIX (YCTHBIX U MMUChbMEHHBIX ) S3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(M)IMKTOTCHHBIC CUTYAIlUU M MPEIOTBPAIIATE KOHPIMKTHI 0 UX aKTHBHOU (ha3bl, BRICTPAUBATH JICIIOBYIO U 00Pa30BaTEIHHYIO
KOMMYHHKAIIIO, M30erast JMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IIpeaMeTHbIE pe3y/bTAThI

VYyamuiicss HayuuTcs:

—  OOBSICHSTH M aHATTM3UPOBATH POJIH M MECTO (PU3UKK B (HOPMUPOBAHUH COBPEMEHHON HAYYHON KapTHHBI MHPA, B Pa3BUTHH COBPEMECHHOM
TEXHUKU U TEXHOJOTHH, B TPAKTUYECKON JIEITEIHLHOCTH JIIOJICH;

—  XapakTepu30BaTh B3aMMOCBS3b MEXAY (PHU3UKOM U JPYTUMHU €CTECTBEHHBIMU HAyKaMU,

—  XapakTepHu30BaTh CUCTEMHYIO CBSI3b MEX/1y OCHOBOIMOJAralolMMy HayYHbIMU OHATUSMHU: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, MOJE),
JIBUKEHUE, CUJIa, SHEPTHS;

—  TIOHMMATh U OOBSCHSTH LIEJIOCTHOCTH (PU3MUECKON TEOPHH, pa3inyaTh TPAHUIIBI €€ MPUMEHUMOCTH U MECTO B PAAY APYTUX PUZHUECKHUX
TEOPUL;

—  BJaJeTh IpUEMaMU MOCTPOCHUS TEOPETUUECKUX JOKA3aTeNbCTB, a TAK)KE MPOTHO3UPOBAHUS OCOOCHHOCTEH MPOoTeKaHus (PU3NUECKUX SBICHHMA
Y TIPOIIECCOB Ha OCHOBE MOJYYEHHBIX TEOPETUUECKUX BBIBOJOB U JIOKA3aTEIIbCTB;

—  CaMOCTOSITENIbHO KOHCTPYHUPOBATh SKCIIEPUMEHTAIbHBIE YCTAHOBKH JIJIsl IPOBEPKH BBIABUHYTHIX THIIOTE3, PACCUYUTHIBATH Aa0COMIOTHYIO U
OTHOCHUTEJIbHYIO MOTPEITHOCTH;

—  CaMOCTOSITENFHO IIAHUPOBAThH U MPOBOJUTH (DU3NYECKUE IKCTIEPUMEHTHI;

—  pemarh MPaKTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHBIE M pacyeTHhIC (PU3MUECKHE 3a7a41 C OTIOPOH KaK Ha U3BECTHBIC (DU3NUECKUE 3aKOHBI,
3aKOHOMEPHOCTH M MOJIEIH, TaK M Ha TEKCTHI C U30BITOUHON HHOpMAITUEH;

—  OOBSICHATH TPAHUIIBI TPUMEHEHUS U3YyUYEHHBIX (PU3NUYECKUX MOJIENICH MPH PEeIIeHnH (PU3NIECKUX U MEKIPEIMETHBIX 3a7a4;

—  BBIJIBUTaTh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIIOIATAIONINX (PU3MUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

—  XapakTepHu30BaTh II100aTbHBIC MPOOJIEMBI, CTOSAIINE MTEPE] YeTOBEYECTBOM: IHEPTETUUECKHE, CHIPhEBBIC, IKOJIOTUUECKHE, U POJIb (DH3UKH B
pEIIeHUH ITHX TIPoOIIeM;

—  OOBSICHATH MPUHIUIIEI pA0OTHI U XapaKTEPUCTUKU U3YYCHHBIX MAIINH, MPUOOPOB U TEXHUYECKUX YCTPOMCTB;
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—  OOBACHATH YCIIOBHS IPUMEHEHMsI (PU3MUECKUX MOZENEH MpH pelieHUH (PU3HYECKHX 3a1a4, HAXOAUTh aJIeKBaTHYIO MIPEJI0KEHHON 3a1a4e
du3nUecKyo MOJEIb, pa3peniats IpodaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUH, TaK U MPU IIOMOIIH METO/IOB OLIEHKH.

ITosry4yHuT BO3MOKHOCTH HAYYUTHCH:

—  TIPOBEPSTH IKCIEPUMEHTAIBHBIMH CPECTBAMHU BBIIBUHYTHIEC TUIIOTE3bI, (POPMYIUPYS 1IE€Th UCCIIEJOBAHUS, HA OCHOBE 3HAHUS
OCHOBOIIOJIAralOLINX (PU3NUECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

—  ONHCHIBATh U AaHAJTM3UPOBATH MOJYUYCHHYIO B pe3yJbTaTe NPOBEACHHBIX (PU3MUECKUX IKCIIEPUMEHTOB HH(OPMAIIHIO, OTIPEICTTH €€
JIOCTOBEPHOCTB;

—  TIOHUMATh M OOBSACHITH CUCTEMHYIO CBS3b MEXK/y OCHOBOIIOJIAraIOIIMMH HAyYHBIMHU MOHATHAMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BEILECTBO,
10JI€), IBUKEHUE, CUJIa, SHEPIUS;

—  pelaTh 3KCIEPUMEHTAJIbHbIE, KAUECTBEHHBIE U KOJIMYECTBEHHbIE 3a7jaUl OJIMMITNAHOIO YPOBHS CII0)KHOCTH, UCII0JIb3YS (PU3HUECKHUE 3aKOHBI,
a TaKk)Ke YpaBHEHUs, CBA3bIBAIOIINE (PU3NUECKHUE BEIINUMHBI,

—  aHaIM3WPOBATH T'PAHMIIBI TPUMEHUMOCTH (PU3UYECKHIX 3aKOHOB, IOHUMATh BCEOOUTHIA XapakTep (pyHIaMEHTAIBHBIX 3aKOHOB H
OTrPaHUUYEHHOCTD UCIIOJIb30BaHUS YACTHBIX 3aKOHOB,

—  (QopMynupoBaTh U pemiaTh HOBBIE 331241, BOSHUKAIOIIUE B X0/I€ YI€OHO-HCCIEI0BATEIBCKON U MTPOSKTHON JIEATEIIbHOCTH;

—  YCOBEpILEHCTBOBATh MPHOOPHI U METO/IbI UCCIIE0OBAHUS B COOTBETCTBUU C ITOCTABICHHOM 3aauei;

—  HUCHOJb30BaTh METOJbl MATEMATUUECKOTO MOJEIUPOBAHUS, B TOM UUCJE IPOCTEHIINE CTATUCTUUECKUE METO/IbI ISl 00pabOTKH pe3yibTaToB
JKCIIEPUMEHTA.

B pe3yabTare usy4eHust Kypca:
Yyamuiics HaAy4YUTCHA:
- IEMOHCTPHUPOBATh Ha MPUMEPAX poJib U MECTO (U3UKHU B POPMUPOBAHUU COBPEMEHHON HAy4YHOM KapTUHBI MUPa, B Pa3BUTUH COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOMN AEATEIBHOCTH JTHOJEH;
- IEMOHCTPUPOBATh Ha MIPUMEPax B3aUMOCBS3b MEXAY (GU3UKON U APYTUMHU €CTECTBEHHBIMH HAYKaMU;
- YyCTaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYUHBIX SIBJICHUH U IPUMEHATh OCHOBHBIE (PU3NUYECKHE MOAEIH [Tl UX OMMCAaHUS U OOBSICHEHUS;
- MCII0JIb30BaTh MH(OPMALINIO (PU3NUECKOTO COJIEPKaHUs MTPU PEIICHUN YUEOHbIX, TPAKTUUYECKHUX, MPOEKTHBIX M UCCIIEI0BAaTENbCKUX 3a/1aY,
UHTETpUpYs HHPOPMALIUIO U3 PAa3IMYHBIX UCTOYHUKOB U KPUTHYECKU €€ OIICHUBAs;
- pa3ianyaTh ¥ YMETh UCIOJIb30BaTh B yUEOHO-MCCIEA0BATEIbCKOM NEATEIBHOCTH METOAbl HAYYHOTO MMO3HaHUs (HaOII0eHNe, ONMCaHue,
U3MEpEHUE, IKCIIEPUMEHT, BBIJIBI)KEHUE TUTIOTE3bI, MOACTUPOBAHUE U JIp.) U (HOPMBI HAYYHOTO MO3HAHUS ((haKThl, 3aKOHBI, TEOPHH), IEMOHCTPUPYS
Ha IIpUMEpPax UX pojib U MECTO B HAYYHOM MO3HAHUU;
- IPOBOJIUTH MPSIMBIE U KOCBEHHbIE N3MEHEHMSI (PU3MUECKUX BEJIWYHH, BBIOMpas H3MEpUTENbHbIE TPUOOPHI C Y4ETOM HEOOXOAMMOI TOUHOCTH
M3MEPEHUM, INTAHUPOBATh X0 U3MEPEHNH, ITOJIy4aTh 3HAYEHNE U3MEPSAEMON BEIMUYMHBI U OLIEHUBATh OTHOCUTEIBHYIO TOTPENIHOCTH 10 33/IaHHBIM
bopmynam;
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- IPOBOJIUTH UCCIIEZIOBAHUS 3aBUCUMOCTEN MEXAYy (PU3NUYECKUMU BEIMYUHAMMU: IPOBOIUTH U3MEPEHUSI U OINIPEIEIIATh HA OCHOBE UCCIIE0BAHUS
3HaYCHHE TTapaMETPOB, XapaKTEPHU3YIOIINX JAHHYIO 3aBHCUMOCTh MEKIY BEIMYMHAMH, U J€JIaTh BBIBOJ C YYETOM MOTPEITHOCTH U3MEPEHHIA;
- UCTOJIb30BATh AJIS1 OMCAHUS XapaKTepa MPoTeKaHUs (PU3NUECKUX NMPOLEeccOB (PU3MUECKUE BEIUUUHBI U IEMOHCTPUPOBATh B3aUMOCBSI3b MEKIY
HUMH;
- UCTOJIb30BATh JAJIs1 OIMCAHUS XapaKTepa MpoTeKaHus (PU3MUECKUX MPOLEeCCOB (PU3UUYECKHE 3aKOHBI C YUETOM I'PaHMIl UX IPUMEHUMOCTH;
- Ka4eCTBEHHBIC 3a/1au¥ (B TOM YHCIIC ¥ MEXKIIPEAMETHOTO XapaKTepa): UCIOJIb3ysl MOJIENH, (pU3NYeCKUe BEIMYMHBI U 3aKOHBI, BRICTPANBATh
JIOTMYECKHU BEPHYIO LIENOYKY OOBSICHEHNUS (JlI0Ka3aTeabCTBA) MPEATIOKEHHOTO B 3a/1aue Ipolecca (SIBICHUs);
- pemaTh pacyeTHBIC 3aJaull C SIBHO 3aJJaHHON (PU3MUECKON MOJIENIBbIO: Ha OCHOBE aHAJIN3a YCIIOBUS 33/1a41 BBLACIATH (PU3HUECKYI0 MOJIEb,
HaXOJUTh (PU3MUECKUE BEITMUMHBI U 3aKOHbI, HEOOXOAUMBIE U JOCTATOUYHBIE [UIs €€ PEIIEeHUs, IPOBOJAUTh PACUeThl M IPOBEPSTH MOJYYCHHBIH
pe3yJbTar;
- TPaHMIIbI IPUMEHEHUS U3YUEHHBIX (QU3UUECKUX MOJIeNIeH NP pelieHUu (PU3MUECKUX U MEXKIPEAMETHBIX 3a/1a4;

UCTIOJIF30BaTh HH(POPMAIUIO M TPUMEHSATH 3HAHUS O IPUHIUIIAX paObOTHl M OCHOBHBIX XapaKTEPUCTHKAX U3yUYEHHBIX MAIIMH, TPHOOPOB U
JPYTUX TEXHUYECKUX YCTPOUCTB /IS pEIIeHUs IPAKTHUECKUX, y4eOHO-HCCIeI0BATENbCKUX U POEKTHBIX 33134,
- UCTIOJIH30BATh 3HAHMS O (pU3MUECKUX 00BEKTAX M MPOIeccax B MOBCEIHEBHOM JKMU3HU IS oOecrieueHus: 0€30MacHOCTH TPU OOpaIIeHUH C
npubopaMy U TEXHUYECKUMHU YCTPONCTBAMH, /ISl COXPAHEHUS 3710pPOBbS M COOIIOIEHUS] HOPM 3KOJIOIMUYECKOI0 IOBEJICHUS B OKpY KaloLIel cpejie,
JUISl IPUHATHUS PEILIEHUN B [IOBCETHEBHOW JKU3HMU.
Yyauuiicst oJy4YUT BO3MOKHOCTh HAYYUTHCS:
- TOHUMATh U OOBSICHATH IETIOCTHOCTh (PH3MUECKON TEOPHH, PA3ITNYaTh IPAHUIIBI €€ TPUMEHUMOCTH U MECTO B PSIIy IPYTUX (PU3HUECKUX TEOPHIA;
- BJIaJIeTh IPHEMaMH IIOCTPOEHUS TEOPETHUECKUX JIOKA3aTeIbCTB, a TAKXKE MPOrHO3UPOBAHUS OCOOCHHOCTEN MPOTEKaHUs (PU3NUECKUX SIBICHUN U
MPOIIECCOB HAa OCHOBE MOJYYSHHBIX TEOPETHUECKUX BBIBOJIOB U JIOKA3aTEIILCTB;
- XapaKTepu30BaTh CUCTEMHYIO CBS3b MEX/1y OCHOBOIMOJIAraloIMMHI HayUYHBIMU MOHATHSMU: IPOCTPAHCTBO, BpeMsl, MaTepHs (BEIIEeCTBO, MOJe),
JBW)KEHUE, CUIIA, SHEPTHS,
- BBIJIBUTATh TUIIOTE3bl HA OCHOBE 3HAHUSI OCHOBOIOJIAralomuX (GU3MUECKUX 3aKOHOMEPHOCTEN 1 3aKOHOB;
- CAMOCTOSITEJIEHO TJIAHUPOBATh M MTPOBOJIUTH (PU3MUECKUE SKCIIEPUMEHTEHI;
- XapaKTepu30BaTh IN100aNbHbIE TPOOIEMBI, CTOSIIIUE MTEPE]] YEIOBEUECTBOM: SIHEPT€TUUECKUE, CHIPhEBBIE, SKOJIOIHYECKHE, — U POJIb (U3UKU B
PELIeHNUH ITUX IpobiieM;
- pemarh MPaKTUKO-OPUEHTUPOBAHHbIE KAYECTBEHHBIE U pacueTHbIE (pU3HUecKue 3a/1auu ¢ BBIOOPOM (PU3UUECKOM MOJIENH, UCIIOIb3YSI HECKOJIBKO
(GU3NIECKUX 3aKOHOB WM (DOPMYII, CBSI3BIBAIONINX M3BECTHBIE (DU3MUECKIE BETMUMHBI, B KOHTEKCTE MEKITPEIMETHBIX CBSI3EH;
- IPUHIUIBI paOOTHl M XapaKTEPUCTHKH U3YUEHHBIX MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB;
-00BSCHATH YCIIOBHSI TPUMEHEHHS (PU3MYECKIX MOJEIISH MpH pemieHn: GU3NIECKHUX 3a/1a4, HAaXOIUTh aJIeKBaTHYIO MIPEUIOKEHHOH 3a/1a4e
du3nUecKyo MOJEIb, pa3peliaTs IpodaeMy Kak Ha OCHOBE UMEIOIIUXCS 3HAHUH, TaK U MPHU MIOMOIIM METO0B OLIEHKH.



Conep:xxanue Kypca

dusnuyeckan 3aaava. Kinaccupukanus 3agau (1 4.)

UYro takoe puznueckas 3anaua. CocraB ¢pusnveckoil 3anaun. Ousnueckas TEOpUs U PEeLICHHUE 3aa4. 3HaUCHHE 33a/1a4 B O0YYCHHUH U KU3HHU.

Knaccudukanus gpusndeckux 3agad no TpeOOBaHUIO, COEPKaHUI0, clIoco0y 3a1aHus U peueHus. [Ipumepsl 3a1a4y Bcex BUIOB.

CocraBienue ¢pusndeckux 3agad. OCHOBHBIE TpeOOBaHMS K COCTaBICHHUIO 3a7a4d. CriocoObl M TEXHHUKA cocTaBiIeHus 3aaad. [Ipumepsl 3a1ay
BCEX BHUJIOB.

[IpaBuia u mpuemsl pereHus GU3NIECKUX 3a1ad.

Kunemaruka (3 4.)

OO6ume TpeboBaHus MpH pelIeHnH GprU3nYecKuX 3aaad. DTansl peueHus puzndeckoil 3anaun. Padbora ¢ TekctoM 3aaun. AHaIu3
¢du3nveckoro sBiIeHM; GOpMyITNPOBKaA HIEH pelIeHus (IUIaH pemenns). BeinoaHenne miana pemenns 3agadu. YnciaoBoii pacyer. Mcnonb3oBanue
BBIYUCIIUTENbHON TEXHUKH JUISl pacyeToB. AHAIN3 peleHus U ero 3Hayenne. OpopmiieHue petieHus.

Tunu4yHbIe HEAOCTATKY NIPU PEUICHUU B 0OPMIICHUH pereHus pusnmueckoi 3anayun. Vizydyenue npuMepoB penieHus 3aaad. Pasnndneie
IPUEMBI U CIIOCOOBI pEeIIeHUs: aITOPUTMBI, AHAIOTUH, TeOMEeTpUYecKue IpueMbl. MeToJ| pa3MepHocTel, rpaduyeckue peeHus u T. .

JlnHAMHUKa U cTaTHKA. 3aKOHBI cOXpaHeHusi B MexaHuke (11 4.)

KoopaunaTHblii MeTO/ pelieHus 3a/1a4 110 MexaHuke. Pelienue 3a1a4 Ha OCHOBHBIE 3aKOHBI AMHAMUKH: HbIOTOHA, 3aKOHBI JUISl CUJT
TATOTEHUs, YIIPYTOCTH, TPEHUS, COIPOTUBIEHU. Pelenue 3ai1a4y Ha JBUKEHNE MaTEPUAILHON TOUKH, CUCTEMBI TOUEK, TBEPIOTO TeJa MO,
JIEUCTBUEM HECKOJILKUX CHIIL.

3agaun Ha OoNpeieieHne XapaKTepUCTUK PABHOBECHS (PU3NYECKUX CUCTEM.

3aayy Ha IPUHIMIT OTHOCUTEJIBHOCTH: KHHEMAaTUYECKHUE U TMHAMUYECKUE XapaKTePUCTUKU JBUKEHUSI TeJla B Pa3HbIX MHEPLIHAIbHBIX
CHUCTEMAX OTCYETA.

[TonGop, cocTaBieHne U pelIeHUe 110 HHTEpecaM pa3InYHbIX CIO’KETHBIX 3aJau: 3aHUMAaTEIbHBIX, SKCIIEPUMEHTAIIBHBIX C OBITOBBIM
COJIEp’KaHUEM, C TEXHUUECKUM U KPaeBEAUYECKUM COIEP>KAHUEM, BOCHHO-TEXHUYECKUM COJEPIKAHUEM.

3aKOHbBI COXpaHEHUs

Krnaccudukanus 3amad no MexaHuke: pelieHue 3ajad CpeICTBaMU KHHEMATHKH, IMHAMUKH, C TIOMOIIbIO 3aKOHOB, COXPaHEHHUSI.

3aaun Ha 3aKOH COXpaHEHHUs UMITYJIbCa M PEaKTUBHOE JBMO)KEHUE. 3a/1aun Ha ONpesieseHne paboThl M MOIIIHOCTH. 3aa4l Ha 3aKOH
COXPAaHEHHUS U PEBPALCHHS] MEXaHUYECKON YHEPIHH.

Pemenue 3a1au HeckoIbKUMU criocobamu. CocTaBlieHHe 3a/1a4 Ha 3a/1aHHble 00bEKThI WM ABJICHHS. B3anMonpoBepka peraeMbIX 3a/1au.
3HAKOMCTBO C IPUMEPAMHU PEIIEHUs 3a]1a4 [0 MEXaHUKE PECITyOIMKAHCKUX U MEXTYHAPOIHBIX OJIUMITHA.

KoHcTpykTopckue 3a1auu U 3a1a4 Ha IPOEKTHI: MOZEIIb aKCEIEPOMETPA, MOJENb MasiTHUKA DyKo, MOJIENb KPOHIITENHA, MOJIENb ITYLIKH C
MIPOTUBOOTKATHBIM YCTPONUCTBOM, IPOEKTHI CAMOABIIKYILIMXCS TEJIEKEK, MPOEKThl YCTPOUCTB JIsl HAOIOA€HHUS HEBECOMOCTH, MOJIENb
aBTOKOJIE0ATEIbHON CHCTEMBI.



Moaekyasipuasi pusuka (5 4.)

KauectBenHsbie 3a/1aun Ha OCHOBHBIE MOJIOKEHUS U OCHOBHOE YpaBHEHHE MoJieKysipHO-kuHeTn4yeckoil Teopun (MKT). 3amaun Ha onucanue
MOBE/ICHU UeallbHOTo raza: ocHoBHoe ypaBHeHre MKT, onpenenenue ckopocTu MOJIEKYJI, XapaKTEePUCTUKN COCTOSTHUS ra3a B U30Ipolieccax.

3asauM Ha CBOICTBA [1apOB: UCIOJIb30BaHUE ypaBHEHUsI MeneneeBa — KnaneiipoHa, XapakTepucTHKa KPUTHUECKOT'O COCTOSIHUS. 3aaaun
Ha OIKCAHUE SIBJICHUN MOBEPXHOCTHOTO CII0sI; paboTa CHJI TOBEPXHOCTHOTO HATS)KEHUS, KAMILISIPHBIC SIBIICHUS, U30BITOYHOE JIaBJICHHE B MBUIbHBIX
y3bIpsX. 3a/1a4 Ha ONPE/EIICHNE XapaKTEPUCTUK BJIAXKHOCTU BO3/yXa.

3aaun Ha ompeiesieHne XapaKTEPUCTUK TBEPAOIo Tesa: aOCOIOTHOE U OTHOCUTENFHOE YAJIMHEHHUE, TEIUIOBOE pacIIMpEeHue, 3amac
IIPOYHOCTH, CUJIA YIIPYTOCTH.

KauecTBeHHbBIE 1 KOIMYECTBEHHBIE 331a4. Y CTHBINM UAJOT PH PEHICHUH KaYeCTBEHHBIX 33/1a4. ['paduueckue u 3KCrepuMeHTalIbHbIE
3aJa4u, 3a/1a4d OBITOBOTO CO/ICPIKAHMUSL.

OcHOBBI TepMOTHHAMHKH (3 4.)

KoMOuHupoBaHHbIe 3a1a41 HA TIEPBbII 3aKOH TEPMOJIMHAMUKH. 3a/1a4¥l HA TEIUIOBbIC BUTATEIH.

DKCKypcus € 1IeIb0 cOopa JaHHBIX JJIs COCTABJICHUS 3aa4.

KoHncTpykTopcekue 3a1auu v 3a/1a4i Ha MIPOEKTHI: MOJIENIb Fa30BOT0 TEPMOMETPA; MOJIEIb MIPEI0XPAaHUTENILHOTO KJlalaHa Ha ONpeIeTICHHOe
JTaBJICHUE; TPOEKTHI UCIOIb30BAaHUS Ia30BbIX MIPOLECCOB JUIsl IOJa4l CUTHAJIOB; MOJIEJIb TEIUIOBOM MAIlIMHBL;, IPOEKTHI IPAKTHUECKOTO
ompezieNieHus paauyca TOHKUX KaHUISIPOB.

DuiekTpUYecKoe moJie (4 4.)

XapakTepucTuKa pelieHus 3aa4 pa3zena: oouiee u pa3Hoe, MPUMEphl U TPUEMbI PEIICHHUS.

3aauM pa3HbIX BUJOB HA OMMCAHME AIEKTPUUYECKOTO MO pa3IMYHBIMU CPEACTBAMU: 3aKOHAMH COXpaHEeHUs 3apsiia U 3akoHoM KyroHa,
CUJIOBBIMM JIMHUSIMH, HAIIPSKEHHOCTBIO, Pa3HOCTBIO ITOTEHLINAJIOB, SHEprueil. Pemenue 3a1a4y Ha onMcaHue CUCTEM KOHIEHCATOPOB.

3aayM pa3HbIX BUJOB HA OMMCAHME MAarHUTHOT'O TOJIS TOKA U €ro JAeWCTBUSA: MarHUTHAsl MHIYKIUS U MarHUTHBIN MOTOK, cujia Amrepa u
cuna Jlopenuna.

Pemenne kauecTBEHHBIX IKCIIEPUMEHTAIbHBIX 33/1a4 C UCIIOJIb30BAHUEM AJIEKTPOMETPA, MAarHUTHOTO 30H]1a U IPYroro 000pyJ0BaHHUS.

3aKOHBI MOCTOSTHHOTO TOKA (3 4.)

3aia4yu Ha pa3IMyuHbIe IPUEMbI pacyeTa COPOTUBIICHUSI CIOKHBIX 3JIEKTPUUECKUX Iienel. 3aauu pa3HbIX BUJIOB «a ONHUCAaHUE
AIIEKTPUYECKUX LIENEN MOCTOSHHOTO JIEKTPUYECKOr0 TOKA C IMOMOIIBIO 3aKk0Ha OMa I 3aMKHYTOM Lienu, 3akoHa J[xoyns — Jlenna, 3akoHoB
MOCJIE0BATENBHOIO U NapajieIbHOro coennuenuii. O3nakomiienue ¢ npasuiamu Kupxroda npu pemenuu 3agad. [locranoBka u penieHue
(pOHTATIBHBIX HKCIIEPUMEHTANIBHBIX 33/1a4 Ha OIpe/iesieHHe oKa3aHUi MprOOPOB MPU U3MEHEHUH CONPOTHUBIICHHS T€X WM UHBIX YYAaCTKOB LIEMH,
Ha OINpeJIEIICHUE CONPOTUBIIEHUI yYacTKOB LIENH U T. J. Pemenne 3agad Ha pacder yyacTtka uenu, nmeromen J/1C.

MarnuTtHoe moJie (1 4.)

3aaun pa3HbIX BUJOB HAa OMMCAHME MAarHUTHOT'O TOJIS TOKA U €ro JeWCTBUS: MarHUTHAs MHIYKIUS 1 MarHUTHBIN TIOTOK, cuiia AMnepa u
cuna Jlopenna.

Pemennie kauecTBEHHBIX SKCIEPUMEHTAIBHBIX 3a/1a4 C UCIOJIb30BAHUEM JIEKTPOMETPA, MAarHUTHOTO 30H]1a U IPYTroro 000py0BaHHUS.
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DJIEKTPHYECKHIT TOK B Pa3JIHYHBIX cpeaax (3 4.)

3aayy Ha OMMCAHUE ITOCTOSTHHOTO 3JIEKTPUUECKOT0 TOKA B AIEKTPOJIMTAX, BAKYYME, ra3zax, OJIyIPOBOJAHUKAX: XapaKTEPUCTUKA HOCUTENEH,
XapaKTepUCTHKAa KOHKPETHBIX sIBJIeHUI U Ap. KauecTBeHHbIe, 3KCIIEpUMEHTANIbHBIE, 3aHUMATENbHbIE 33/JauH, 3a/1a4l C TEXHUYECKUM COJIEpyKaHHUEM,
KOMOMHHMPOBaHHbIE 3aJa4H.

KoHcTpyKTOpCckue 3a1aun Ha IPOEKTHI: YCTAHOBKA JUIsl HArPEBaHMs KHUJIKOCTH Ha 3a/laHHYIO TEMIIEPATYPY, MOJIENIb aBTOMaTHYECKOTIO
YCTPOMCTBA € 2JIEKTPOMArHUTHBIM PEJie, IPOEKThI U MOJIEIH OCBEIIECHHUS, BBIIPSIMUTENb U YCUIINTEND HA IOJYIIPOBOIHUKAX, MOJEIN
U3MEPUTENIBHBIX PUOOPOB, MOJIENIN «YEPHOTO SIIUKAY.
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TemaTHYecKoe NJIAHUPOBAHHE Kypca

Ne Koua-Bo
n/n Conep:xkanue y4e0HOro npeamera 4acoB
10 kaace

1 |®usnueckas 3axava. Kinmaccupukanus 3agau 1
2 |[KunemaTuka 3
3 |J/IMHAMMKA M CTATHKA. 3aKOHBI COXPAHEHHS B MEXaHHKE 11
4  MoaekyaspHuasi pusuka 5
5 |OcHoBbI TepMOAUHAMUKH (9 4.) 3
6 [DaekTpuYecKoe moJie 4
7 [3aKoHBI NOCTOSTHHOTO TOKA 3
8 |MarHuTHOe moJje 1
9 [PuekTpuyeckuii TOK B pa3jJIMYHBIX cpeaax 3
HTOI'O 34
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