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1. TIOSICHUTEJIBHAS 3AIINCKA

Pabouas mporpamma o6meoOpazoBarenbHoil quctuiinabl «OU3UKAY» npegHaznaueHa
s usydenuss ¢usukun B CIIB T'BIIOY «Akagemus ynpaBieHHS TOPOJCKOW Cpeloi,
IPaJOCTPOUTENBCTBA W TE€YATH», PEATU3YIOIUM 00pa30BaTEeNbHYI0 MPOTPaMMy CpEIHEro
oOmiero oOpa3oBaHHs B Ipejeiax OCBOCHHSI IPOrpaMM MOJITOTOBKU CIIELHUATHCTOB CPEIHEro
3BeHa Ha ©0a3e OCHOBHOro oOmero o0pa3oBaHMs TpPU TOJITOTOBKE CIEHUAINCTOB
CHEIHAIbHOCTEH TEXHOJIOTHYECKOro mpodus.

Pabouasi nporpamma pa3padoTaHa Ha OCHOBe

denepanbHOro rocyJ1apCTBEHHOI0 00pa3oBaTeIbHOIO CTaHAApTa CPeAHEro (IOJHOr0) 0OLIero
o0pa3oBaHusl, 00pa30BaHUs, YTBEPKICHHOTO NpUKa3oM MUHHCTEpCTBa 00pa30BaHUs U HAyKH
Poccun 17.05.2012r. Ne 413 (B pea. ot 12.08.2022r.), 3apeructpupoBano B Muntocte Poccun
7 wmions 2012 1. Ne 24480, peanmmsyemoro B mnpegenax I[IIICC3 ¢ yderom mpoduis
M0JIy4aeMoro NMpodecCHOHaIbHOT0 00pa30BaHuUS;
[Ipukaza MunucrepctBa npocseuienusi Poccuiickoir @enepanuu ot 12.08.2022 1. Ne 732,
3apeructp. MunucrepctBoMm roctunuu (per. Ne 70034 ot 12.09.2022 r.) «O BHeceHHH
U3MEHEHUH B (enepalbHblii rOCylapCTBEHHBIN CTaHAApT CpeAHEro oduero odpa3oBaHus,
YTBEPKAEHHOIO MpHKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot
17 mas 2012 r Ne 413;
[Ipukaza Munucrepctsa npocseiienus PO ot 24 asrycra 2022 Ne 762, 3aperucTpupoBaHHOTO
MunucrepctBoM tocturmu PO (21.09.2022 N 70167) «O06 yrBepxknenun Ilopsaka
OpraHu3allii M OCYILECTBJIEHUS 00pa30oBaTENbHOM MAEATENbHOCTH IO 00pa3oBaTeIbHBIM
IporpaMMaM CpeHero npodeccuoHanbHOro oopa3zoBanus";
IIpukaza MunucrepctBa mnpocsemieruss P® or 05 asrycra 2020  Ne885/390,
3aperucTpupoBaHHoro MunuctepcTBoM rocTuimu PO  (per.Ne59778 ot 11.09.2020) «O
MPaKTUYECKON OJITOTOBKE O0YUYaOIIUXCSl.
®denepalibHbIX roCy/1apCTBEHHBIX o0Opa3oBaTeNbHbIX CTaH/1apTOB CpeIHero
PO eCCHOHAIBHOTO 00Pa30BaHUs M0 CHEIUATBHOCTSIM:
08.02.01 CtpounTenbeTBO M dKCILTyaTalus 30aHUN U COOPYKEHUM;
21.02.19 3emneycTpoicTBO.
Conepxxanne  mporpammbl  oOmieoOpa3zoBarenbHON  guciuIuinHbl  «DU3UKA»
HAIPAaBJIEHO Ha JOCTUKEHHE CIEIYIOIINX LEJen:
- (opmupoBaHue y OOYYalOIIMXCS YBEPEHHOCTHM B IIEHHOCTHM OOpa3oBaHMsA, 3HAYUMOCTHU
¢u3nueckux 3HAHMW A COBPEMEHHOIO  KBAJU(HUIMPOBAHHOTO  CHENMAIMCTa  IMpHU

OCYIIIECTBJIEHUH €T0 MPOPEeCCUOHANBHOMN AESITETbHOCTH;



- (hopmupoBaHHe ecTeCTBEHHO-HAYYHON IPaMOTHOCTH;
- OBJIQJICHUE CTICU(UIECKON CUCTEMOM (pU3MUECKNX TOHATHH, TEPMUHOIOTHEH 1 CUMBOJIMKOM;
- OCBOCHHME OCHOBHBIX (PU3MUYECKUX TEOPUH, 3aKOHOB, 3aKOHOMEPHOCTEH;
- OBJIaJICHUE OCHOBHBIMHM METOJaMU HAyYHOTO MO3HAHUS MPHUPObI, UCIONb3YEeMbIMU B (U3UKE
(nabnrofieHue, onucaHue, U3MEpeHne, BbIIBUKEHUE TUIIOTE3, TPOBEICHUE SKCIIEPUMEHTA);
- OBJIaJICHUE YMEHUSMHU 00pabaThIBaTh TaHHBIC YIKCIIEPUMEHTA, OOBSICHITH
MOJTyYEHHBIC PE3YJbTAThl, yCTAHABINBATH 3aBUCUMOCTH MEXIY (PUINICCKUMU
BEJIMYMHAMU B HaOJI0JaeMOM SIBJICHUH, JIEJIaTh BHIBOJIBI;
- (hopmupoBanue ymeHus peuiatb GU3NUECKe 3a/1a4l Pa3HbIX YPOBHEH CII0KHOCTH;
- pa3BUTHE TO3HABATEIIbHBIX MHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
mpolecce MPUOOPETeHUs 3HAHUN C KCIIOJIb30BAHUEM DPA3JIMYHBIX UCTOYHHKOB MH(OpPMALUUA U
COBPEMEHHBIX HH(GOPMAIMOHHBIX TEXHOJOTHH; yMeHHH ¢GopMynupoBaTh W OOOCHOBHIBATh
COOCTBEHHYIO TO3HUIMIO MO0 OTHOIIEHHUIO K (hr3nueckoil nHbopManuu, IoaydyaeMond U3 pa3HbIX
HMCTOYHHUKOB;
- BOCIIUTaHHE YyBCTBA FOPAOCTH 32 POCCUICKYIO PU3NYECKYIO HAYKY.

BocrurarensHbii  moTeHIMan — obmieoOpa3oBarenbHON  auciuIUMHEBL  «DU3UKA»
peanusyercs uepes:
- moOyxaeHue oOydarommxcsi coOJrofaTh Ha 3aHATHH OOIICHPHUHSATHIE HOPMBI TIOBEICHHSA,
npaBwia OOIIEHUS €O CTapliuMu (IEAarornyeckuMu pabOTHUKAaMU) U CBEPCTHUKAMU
(0OyvaromuMucs ), MPUHIHUIBI YUeOHOU JUCIUILTUHBI U CAMOOpPTraHU3allUY;
- TpUBIICYCHHE BHUMAHUS OOYYAIOIIMXCS K I[IEHHOCTHOMY AacleKTy H3y4aeMbIX Ha ypoKax
SIBJICHHM, OpTaHu3aIis UX padOThI € TOJIy4aeMOM Ha YPOKE COIHMAIIBHO 3HAaUUMON MH(opMariuen
— WHUIMUPOBAHUE €€ OOCYKIICHMsI, BBICKAa3bIBaHUS OOYYAIOIIMMHCS CBOETO MHEHHS IO €€
MOBOJTY, BEIPAaOOTKH CBOETO K HEl OTHOILICHUS;
- JIEMOHCTpaluio oOydaromuMcsi TPUMEPOB OTBETCTBEHHOTO, TPAKIAHCKOTO TOBEICHUS,
MIPOSIBJIICHUST YEJIOBEKOIOOUST U T0OPOCEPACUHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIMX TEKCTOB
JUTSL 9TeHUSI, 337124 JIsl pelieHus, TPOOJEMHBIX CUTYaIUui IS 0OCYKICHUS;
- T[pUMEHEHHEe Ha 3aHATHUM UHTEPAKTHBHBIX (QOopM paboThl ¢  00YyYarOIIMMHUCS:
UHTEIJIEKTYadbHBIX WIP, CTUMYJIHPYIONIMX TO3HABATEIbHYIO MOTHUBAIMIO OOYYaIOIINUXCS;
JTUCKYCCHUW, KOTOpBIE [al0T OOYYaromMMCS BO3MOXKHOCTh TIPHOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JIHAJIOTa; TPYNIOBOM pabOThl WM pabOThl B Tapax, KOTOpbIE ydaT
00yJaromuxcsi KOMaHTHOW paboTe U B3aMMOJICHCTBHIO C IPYTHUMH 00YYarOIIIMMHUCS;
- BKJIIOYEHHE Ha 3aHSATUU WUTPOBBIX MPOILEAYpP, KOTOPHIE MOMOTAIOT MOAJEPKaTh MOTHUBALIUIO
00yJaronuxcs K MOJy4YeHUI0 3HaHWN, HaJTa)KMBAHUIO TTO3UTUBHBIX MEKIIMYHOCTHBIX OTHOIIIEHUHN

B IpyIIIe, TOMOTal0T YCTAaHOBJIEHUIO J0OpOkKenaTesIbHOI aTMocdepbl BO BpeMsl 3aHSTHS;



- MHUIMUPOBAHUE U TOJICP)KKA HCCIIEIOBATEILCKOW NESITEIIbHOCTH OOYYaIOIIUXCs B PaMKax
peanu3alud UMU HHAUBUAYAJIbHBIX M TPYIIOBBIX HCCIEAOBATENBCKUX IPOEKTOB, YTO JAACT
00ydJaroumMcs BO3MOKHOCTh MTPUOOPECTH HABBIK CAMOCTOSITEIBHOTO PEIICHUs] TEOPETUUECKON
po0JIEMbl, HABBIK T€HEPUPOBAHMS U O(QOPMIICHHS COOCTBEHHBIX HJIEH, HABBIK YBAKUTEIHLHOTO
OTHOIICHUS K YYXUM HACsIM, OPOPMICHHBIM B paboTax JAPYrUX HCCIEAOBATENIel, HaBBIK
MyOJMYHOTO BBICTYIUICHUS TIEpPE/l ayTMTOPUEH, apryMEHTUPOBAHMS U OTCTaWBaHUS CBOEU TOUYKHU
3pEHUS;
- CO3JIaHHUE€ YCIIOBUM IS Pa3BUTHUSA W pealiu3alldd WHTEpeca 00ydaroluxcs K CaMOpa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOOPa30BaHUIO Ha OCHOBE PEeIICKCUU ACATEIHPHOCTH U JIMIHOCTHOTO
CaMOIIO3HAHUS;, CAMOOPTaHM3AIUN  KHU3HEACITCILHOCTH, (OPMUPOBAHUS  IO3UTUBHOMN
CaMOOIICHKH, CAMOYBRKCHHUIO; IMOMCKA COIUAIBHO MPUEMIIEMBIX CIHOCOOOB JESTEIHHOCTHON
peanu3anyu JUYHOCTHOIO MOTEHIMANa;
- popMupoBaHUe y 00yUYaAIOUINXCSA TUYHOCTHBIX KOMIETEHIIUN, BHYTPEHHEH MO3UINH JINYHOCTH,
HEOOXOUMBIX JIJIi KOHCTPYKTHBHOTO, YCIIEITHOTO U OTBETCTBEHHOTO IOBEACHHS B OOIIECTBE C
Y4E€TOM TPABOBBIX HOPM, YCTAHOBOK YBa)KUTEIHLHOTO OTHOIICHUS K CBOEMY IpaBy U IpaBam
JIpYTHUX JIIOJIed HAa COOCTBEHHOE MHEHHE, JTUYHbIE YOEKIEHHS; 3aKpeIUICHHE y HUX 3HAHHUM O
HOpMax W MpaBWJIax IMOBEICHHUS B OOIIECTBE, COLMATIBHBIX POJSX 4YeloBeka (oOyuaroinuiics,
pabOTHHK, TPaKIAHWH, WIEH CEMbH), CIIOCOOCTBYIOIIMX MOATOTOBKE K JKM3HU B OOIIECTBE,
AKTUBHOE HEMPUATHUE UJICOJIOTHH IKCTPEMHU3MA U TEPPOPU3MA.

N3yuenue 001eo6pa3oBaTeIbHOM JTUCIHUIIINHBI «DOU3UKA» 3aBeplIacTCs

npOMexcyTquoﬁ aTTecTaluel B (I)OpMe OK3aMCHa.



2. TINTAHUPYEMBIE PE3YJIbTATHI OCBOEHUSI OBIIIEOEPA3OBATEJIBHOM
JAUCHUIITINHBI «®U3UKA>»
OcBoenue coaepkanus oomeodpazoBatenbHoi aucuurnabl «DU3UKA» obecnieunBaet
JOCTHXKEHUE 00YUaIOMMUCS CIEAYIOIIUX PE3yIbTaTOB:
JINYHOCTHBIE PE3YJIbTATDI
JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS yueOHOro mpeamera «Du3nKa» JOJIKHBI OTPAXKaTh
TFOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHUEHTAIMH, MO3UTHBHBIX BHYTPECHHUX
yOSKIACHUH, COOTBETCTBYIOLIMX TPAJUIIMOHHBIM LEHHOCTSAM  POCCHICKOTO  OOINECTBa,
paCIupCHUC KU3HCHHOI'O OIIbITa W OIbITa ACATCIBHOCTU B MPOLCCCC pCain3dalliid OCHOBHBIX
HaHpaBJ’IeHI/Iﬁ BOCIIMTATEIbHOU ACATCIbHOCTH, B TOM YHUCJIC B YaCTH.
1) rPaskIaHCKOr0 BOCIIATAHMA:
e CchOPMHPOBAHHOCTh TPAKIAHCKOW TMMO3UIIMK OOYy4YaroIIerocss KaKk aKTHUBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOINECTBA,;
® [IPUHATHC TpaaAuLIUOHHBIX O6HIC'—ICJ'IOB€‘-I€CKI/IX TYMaHHUCTHUYCCKUX u
JIEMOKPATHYECKUX [[CHHOCTEIH;
® TOTOBHOCTh BECTH COBMECTHYIO JESTEILHOCTH B UHTEpecax  IPaKIaHCKOTO
00I1IecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTe/IbHON OpPraHU3aIii;
e YMCHHE B3aUMOJCHCTBOBATh C COLUAIBLHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIMSIMA ¥ HA3HAYCHUCM;
® TOTOBHOCTb K T'YMaHHUTApHOU U BOJIOHTEPCKOM JIEATETLHOCTH,
2) NAaTPHOTHYECKOT0 BOCIIMTAHUSI:

e CchOPMHPOBAHHOCTh POCCUICKOW Tpa)KIaHCKOW HICHTUYHOCTH, MaTPUOTHU3MA;
IIECHHOCTHOC OTHOLICHUC K ToCyaapCTBCHHBIM CHUMBOJIaM,
JOCTUKEHHUSIM POCCUNCKUX YUEHBIX B 00J1IaCTH (GU3NKHU U TEXHHUKE;

3) JYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSI:

e chOpMHPOBAHHOCTH HPABCTBEHHOTO  CO3HAHUS, OTHYECKOTO  TOBEIACHUS;
CMOCOOHOCTh OIEHMBATh  CUTYAallMIO | NPUHUMATh  OCO3HaHHBIC
pelieHus,

® OpHUCHTUPYAICh HA MOpPAJIbHO-HPABCTBEHHBIC HOPMbI U IIEHHOCTH, B TOM YHUCIIC B
JeSITeIbHOCTH YYEHOTO;

® 0CO3HAHKE JIMYHOTO BKJIAJla B IOCTPOCHUE YCTOHUUBOTO OYIyIIEro;

4) ICTETHYECKOT0 BOCTIMTAHUS:



5)

6)

7)

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYAs 3CTETHKY HAyYHOTO TBOPYECTBA,
npucymero Gu3nueckon HayKe;

TPYAOBOI0 BOCIIUTAHMA:

MHTEpEC K pas3InyHbIM cepam NMpoecCHOHATBHON eATEIbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PM3MKOW M TEXHHKOW, YMEHHME COBEpIIATh OCO3HAHHBIA BHIOOP
Oymyiei mpodeccun U peaaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIE TUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W camMooOpa3oBaHUIO B 00IacTh
¢u3MKK Ha MPOTSHKEHUH BCEH JKU3HU;

IKOJIOTHYECKOT0 BOCTIMTAHUS:

Cc(OPMHPOBAHHOCTh  HKOJOTHYECKOW  KYJIbTYphl, OCO3HAaHHE TJI0OAIHLHOTO
XapakTepa KOJIOTHYECKUX Tpo0IeM;

IUTAHUPOBAHUE M OCYIICCTBICHHUE JCHCTBUH B OKPYXAIIEH Cpele Ha OCHOBE
3HaHUS IeJIeH YCTOMYMBOIO PA3BUTHUS YEJIOBEYCCTBA;

Pacimmpenue onbiTa OESTEIBHOCTH JKOJOTHYECKOW HAIPABICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 110 pu3HKe;

LHEHHOCTH HAYYHOT 0 MO3HAHMS:

C(OPMHPOBAHHOCTh ~ MHUPOBO33PCHHUSI,  COOTBETCTBYIOIETO  COBPEMCHHOMY
YPOBHIO pa3BUTHUS PU3UIECKON HAYKH;

OCO3HAHHE IICHHOCTU HAyYHOMW JICATEIBHOCTH, TOTOBHOCTh B TPOIIECCE U3YUCHUS
(GU3MKKN  OCYHIECTBIATh IPOEKTHYIO U HCCIEJOBATEIBCKYIO JIESTEIbHOCTh

HHAWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJBHBIC y‘leﬁl—[l)le JeHCTBUA

Ba3oBble JJornueckue AelcCTBUS:

v’ caMOCTOATENBHO (GOPMYTHPOBATh U AKTYATH3UPOBATh MPOOIEMY, PACCMATPUBATH

€€ BCECTOPOHHE;
ONpeAeNsITh UENu ACATEIbHOCTH, 3aJaBaThb MapamMeTpbl W KPUTEPUU UX

AOCTHUIKCHUSA; BBIABIATH 3dKOHOMCPHOCTH W IPOTUBOPCHUUS B paCCMATPUBACMBIX

buznuecKux
SIBJICHUSIX;
v’ paspabarbiBaTh IUTaH  PEHICHHS npooJaemMbl ¢ yuéToM
aHaIn3a HUMEIOIINXCS MAaTePHATbHBIX U HEMaTEPHUATbHBIX PECYPCOB;



v

BHOCUTb KOPPEKTHBBI B JCATENBHOCTb, OLIEHHBATH COOTBETCTBUE DPE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKHU ITOCIIEICTBUM NEATEIBHOCTH;

KOOPAMHUPOBATh M BBHINOIHATH PabOTy B YCIOBHUSX PEaTbHOTO, BUPTYAIBHOTO H
KOMOHMHUPOBAaHHOI'O B3aUMOJECHCTBUS;

Ppa3BuUBaTh KPCATHUBHOC MBIIJICHUEC IIPU PCIICHNH )XU3HCHHBIX np06neM.

ba3oBble ucciaenoBaTelbCcKue AeiicTBHS:

v

v

BJIAJIETh Hay4YHOU TEPMUHOJIOTUEH, KIIFOUEBBIMH TIOHATUSMU U
MeToiaMu GU3UYECKOI HayKu;
BJIAJIETh HaBbIKAMU  y4eOHO-MCCIIeI0BATEIbCKONW U MPOEKTHOI

NESATENILHOCTH B 00JIacTH (PU3UKH, CIIOCOOHOCTBIO M TOTOBHOCTHIO K

CaMOCTOSITEIbBHOMY ITOMCKY

METOJIOB pelleHMsl 3a1a4d (U3NYECKOTO COJIEpIKAHUSA, NIPUMEHEHUIO pa3IMYHbIX
METOJIOB MIO3HAHUS;

BJIaACTh BHUAAMHU  ACATCIBHOCTHU 110 IIOJYYCHHUIO HOBOIO 3HAHMHA, €ro
UHTEepHpEeTaluy, MpeoOpa3soBaHUI0 M NPUMEHEHUIO B PA3JIMYHBIX Y4eOHBIX
CUTYyallUsX, B TOM YHCJIE IIPU CO3/1aHUH YUEOHBIX IPOEKTOB B 00JIaCTH (DUBHKH;
BBISBIIATD IMPUYUHHO-CIICACTBCHHBLIC CBA3HU n AKTYaJIU3NPOBATh 3aaavy,
BbIJIBUT'aTb THUIIOTC3Y eé peliCHus, HAXOJUThb ApPryMmMeHTBI Jid JO0Ka3aTCJIbCTBA
CBOUX YTBEP:KJICHHH, 3a1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIN3MPOBATh IOJIyYEHHBIE B XOJ€ PELICHMs 33aJaud pe3ylbTaTbl, KpUTHUYECKH
OICHUBATHb UX NOCTOBEPHOCTH, IPOTHO3UPOBATH U3MCHCHHEC B HOBBIX YCIIOBUAX,
CTaBUTb U  (QOpPMYJIUPOBaThH COOCTBEHHbIE 3a7adyd B 0Opa30BaTEIbHOM
NesTeIbHOCTH, B TOM YHUCIIE IPU U3YYEHUHU (PU3HUKHY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

YyMETb MEPEHOCUTh 3HAaHUS 1O (QU3MKE B  MPaKTHYECKYl0  00J1acTh
KHU3HEACATCIIbHOCTH,

yMETh MHTETPUPOBaTh 3HAHUS U3 Pa3HbIX MPEIMETHBIX OO0JIacTel; BBIIBUTaTh
HOBBIE MWJIE€H, IpEeAJlaraTb OpPUTHMHAIbHBIE IOAXOABl U PpEUICHMS; CTaBUTh

HpO6HeMBI " 3aJ1a4, JOITYCKArOIIHUEC aJIbTCPHATUBHBIC PCIICHUA.

PabGora ¢ undopmanmeii:

v

BJaJIeTh HaBbIKAMM IOJydyeHHs HHpOpMaAMU (U3UYECKOTO  COJEpKaHUS
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBIIATh IIOUCK, aHAIIU3,
CUCTEMAaTH3allMI0 U UHTEpIpeTalnnio WHGOpPMALUU pPa3IMYHBIX BUJIOB U (HopM

MPEACTABICHUS;



v/ OlIEHMBATh JIOCTOBEPHOCTH HHPOPMALIHH;

v HCIIOJIb30BATh CPCACTBA I/IH(I)OpMaL[I/IOHHBIX 1 KOMMYHUKAaIIUOHHBIX TEXHOJIOTUH B
peicHUN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX n OpraHru3alluOHHBIX
3a7a4 ¢ COOMIOJIcHHEM TpeOOBaHUN SPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
THTHEHBI, PECypCOCOEpek EHUs, MPAaBOBBIX M  AITUYECKUX HOPM, HOPM
nH()OPMAIIMOHHON OE30MaCHOCTH;

v’ co3JaBaTh TEKCTHI (PM3MYECKOIO COJEPIKAHUS B Pa3IMUHBLIX (popmaTax ¢ y4éTom
Ha3HA4YCHUs HHDOPMALIUH U 1IEJICBOM ayIUTOPUH, BEIOUpAs ONTHMAIbHYIO (OopMy

npeaACTaBJICHUA U BU3YyAJIU3allUN.

KoMMyHHUKaTHBHbIE YHHBepcalbHble y4eOHbIe qelicTBUA:

OCYILLECTBIIATh OOIIEHHE Ha ypokax (U3MKM M BO BHEYPOUHOM JEATEIbHOCTH;
pacrio3HaBaTh IPEINOCBUIKM KOH(JIMKTHBIX CHUTyallMd M CMAr4aTbh KOH(IJIMKTBL;
Pa3BEPHYTO U JIOTHYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM S3BIKOBBIX
CPEJICTB;

INOHUMaTh M MCIOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM M MHAMBHIYaIbHON pPabOTHI;
BbIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOIIUX HHTEPECOB,

¥ BO3MOXKHOCTEH Ka)KJIOTO WieHa KOJJICKTHBA,

NPUHUMATh IeJId COBMECTHOM JESTEeIHbHOCTH, OPTraHU30BBIBATH W KOOPIMHHPOBATH
JecTBUSA 1O €€ TOCTMIKEHUIO: COCTABIIATh IUIaH ASHCTBUM, pacupeensiTh PO C yUETOM
MHEHHUH yJaCTHUKOB, 00CYKaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OILIEHUBATh KAU4€CTBO CBOETO BKJIA/Ia M KaXKIOTO YYaCTHUKA KOMaH/IbI B OOLIMI pe3yIbpTaT
10 pa3zpaboTaHHBIM KPUTEPUSIM;

IpejJlaratb HOBbIE IMPOEKTHI, OLIEHWBATh MJEH C MO3UIUN HOBU3HBI, OPUTHHAIBHOCTH,
NPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTHBHOE CTPATETUYECKOE TIOBEJACHHWE B PA3IMYHBIX CHUTYaIUsX,
NPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHBepcaabHbIe y4eOHbIe AeiicTBUSA

Camoopranuzanus:

v/ CaMOCTOATENILHO OCYIIECTBIIATh IO3HABATEIBHYIO JEATENLHOCTH B  00JIaCTH
(GU3MKM W acTPOHOMMHM, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIHPOBATH
COOCTBEHHBIE 3aJ]a4H;

v/ caMOCTOATENILHO COCTaBISITh IUIAH PEIICHUsI PACYETHBIX U KaUECTBEHHBIX 3314,
TUTAaH BBIMTOJIHEHHS TPAKTHYECKOH pabOTBl C YY4ETOM HUMEIOIIUXCS PECYpPCOB,

COOCTBEHHBIX BO3MOKHOCTEN U MIPEIOYTEHUI;



<

JIaBaTh OIIEHKY HOBBIM CHTYaI[HSIM;
pacUIUpsATh paMKH Y4eOHOTO MIPEIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHHIA;
JeNaTh  OCO3HAHHBIM  BBIOOpP, AapryMEHTHPOBATH €ro, Oparb Ha ceds
OTBETCTBEHHOCTH 3a PEIICHUE;,

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CcTBOBaTh (POPMUPOBAHUIO U TMPOSIBIICHUIO IPYAULIUUA B 00JIACTH (PU3UKH,

IIOCTOSIHHO IOBBIILIATh CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJbHbII HHTE/JIEKT:

v

JaBaTh OLICHKY HOBBIM CUTYyallUssM, BHOCHTH KOPPEKTUBBI B
JeSATEIbHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIIAM;

BJIQJICTh HABBIKAMH I103HABATEIbHON pe(IeKCHHM KaK OCO3HAaHUS COBEPIIACMbIX

JEMCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

UCMOJb30BaTh NPUEMBI peduIeKCHU A OLEHKH CUTYyalluH, BbIOOpa BEpHOIO

peuieHus;

yMETb OLICHMBAaThb PUCKM U CBOEBPEMEHHO MPUHMMAThb pEIICHHS 110 MX

CHW)KEHUIO; IPUHUMATh MOTHUBBI M apIyMEHTHI IPYIUX IIPU aHAIU3€E PE3YJIbTATOB

NesITeIbHOCTH; IPUHUMATD ce0sl, TOHUMasi CBOM HEOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI W apryMEHThl JAPYIMX IIpM aHAIU3€ pPe3yJbTaTOB

JesITeTbHOCTH; IPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLMIMOKH.

B Mpouecce NOCTHIKCHUA JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHHA [MporpamMmel I10

(1)I/ISI/IKC I YpOBHA CpPCAHETO 06mero O6p330BaHI/I$I y 06yqa}onmxc;1 COBCPHICHCTBYCTCS

AMOIMOHAJIBHBIN UHTEJJIEKT, Mpeanojaramimuii chopMUpPOBAHHOCTD:

CaMOCO3HaHU$, BKJIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOIMOHAIBLHOE
COCTOSIHME, BMJIETh HANpaBICHUS pPa3BUTHS COOCTBEHHON 3MOLIMOHAJILHOM
cdepsbl, ObITh YBEPEHHBIM B ce0€;

CaMOpPETyJIMPOBaHMsI, BKJIIOYAIOLIETO CaMOKOHTPOJIb, YMEHUE MPUHUMATb
OTBETCTBEHHOCTh 3a CBOE IIOBEACHME, CIIOCOOHOCTH aJaNTHPOBAaThCA K
SMOLMOHATBHBIM U3MEHEHUSIM U MPOSBIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;;
BHYTpEHHEH MOTHBAlLlMH, BKJIIOYAIOMIEH CTpEMJICHHE K JIOCTH)KEHUIO IeNd U
yCIIeXy, ONTHUMHU3M, WHMLIMATUBHOCTb, YMEHHUE JEHCTBOBATh, MCXOMAS U3 CBOUX
BO3MOKHOCTEI;

HMIATUH, BKIIOYAIOUIEH CIIOCOOHOCTh MOHMMAaTh AMOIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOLICHMS, CHOCOOHOCTh K

COYYBCTBHIO U COIICPCIKUBAHUIO,
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® COIMaJIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTD BBICTpanBaTb OTHOIICHHA C

JOPYTUMHU JTIOAbMH, 3a00TUTHCS, IPOSABIIATH HHTEPEC U pa3periaTb KOH(IUKTHI.

HNPEAMETHBIE PE3YJbTATbBI

K koniy o6y4yenus B 10 kiacce npeaMeTHbIE pe3ysbTaThl Ha 6a30BOM YPOBHE JOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIUXCS YMEHHUI:

J€MOHCTPHPOBATh Ha MPUMEpaxX posib U MecTO (PU3MKU B (POPMHUPOBAHUHN COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBaTh T'PAHUIBI IIPUMEHEHHUsS H3Y4YEHHBIX (DU3MUYECKHX MOJENel: MarepuanbHas
TOYKA, MHEPIUAIbHAS CHCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJICIU
CTPOEHMS Ta30B, KMJIKOCTEH M TBEPABIX TE€JN, TOUCUHBIH 3JIEKTPUUYECKHUM 3aps] HpU pELIEHUU
bu3nyeckux 3anay;

pacrio3HaBaTh (U3MUECKUE SIBIEHUS (MPOLIECCH) M OOBSACHATh MX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE NPSIMOJIMHENHOE IBUKEHHME, CBOOOJHOE MAJEHHE TeJ,
JIBUKCHUE 10 OKPYXHOCTH, WHEpLUs, B3amMmozcicTBue ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeH M TBEPIBIX Tell, U3MEHEeHHe 0o0bEMa Tel NMpH HarpeBaHUU
(oxJ1aXJeHUHN), TEIJIOBOE paBHOBECUE, UCIIAPEHHE, KOHJCHCAlUs, [UIaBJIeHHEe, KpUCTAIUIM3alus,
KUIIEHUE, BJIAKHOCTh BO3]lyXa, MOBBIINICHHWE JABJICHUS ra3a IpU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B HM30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OIMCHIBaTh MEXAHUYECKOE JBHKEHME, UCTONb3Yys (pU3nuecKkue BENMYMHBL: KOOPIMHATA,
yTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, cuja, UMITYJIbC Tejla, KHHETHYecKas
SHEprusi, NOTEHUMAalbHAas DSHEPIus, MeXaHHYeckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
OMHCAaHUM TPABWJIBHO TPAKTOBaThb (U3MUYECKUHA CMBICT HCIOJB3YEMBIX BEIUYMH, UX
0003HAUEHMsI U €JMHULIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpyTUMU BEJIUYUHAMU;

ONKCHIBaTh W3YYEHHBbIE TEIJIOBBIE CBOICTBA TENl W TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
¢u3nyeckue BENWYMHBL: JIaBJICHUE Taza, TEeMIlepaTypa, CpelHss KHHETHYeCcKash SHEeprus
XAOTUYECKOT0 JIBUJKEHUS MOJEKYJ, CPEJHEKBaApaTH4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSSI dHEprus, padora rasza, Kod(p(UIMEHT IOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUYECKHI CMBICI HCIOIb3YEMbIX BEIUYHH,
uxX OOO3HAYeHMsS W EIUHMIBI, HAXOAUTHh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (U3NYECKYIO

BCIMYHHY C APYTUMH BCIIMYMHAM;
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OIMCHIBATh M3YyYEHHBIEC DJIEKTPUYECKHE CBOMCTBA BEILECTBA U DJIEKTPUYECKHUE SBICHUS
(TIporiecchl), UCTONb3Ys (PU3NUECKUE BETUYMHBL AIIEKTPUUSCKUH 3apsi, 3JIEKTpUUYECKOe TOoJe,
HaIpsOKEHHOCTh  I10JIS, IIOTEHLHMAJ, pa3HOCTh IIOTCHUHUAIOB; IIPU ONKMCAHUM IPABUIIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIOJIB3YEMbIX BEIMYUH, HUX OOO3HAUYeHUs W EAUHULBL
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMU BEJIUUYNHAMU;

aHAJTM3UPOBATh (PU3MUECKUE MPOLECCHl U SBICHUSA, UCHOJIB3Yysd (PU3MUECKHE 3aKOHBI H
IPUHUUIBL: 3aKOH BceMupHoro taroreHus, I, II u III 3akonsl HploOTOHA, 3aKOH COXpaHEHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMsI UMITYJIbCa, IPUHIUI CYIIEPIIO3ULUN CUJI, IIPUHIUIT
paBHOIIPaBUsl UHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEILECTBA, T'a30BbIC 3aKOHBI, CBA3b CPEIHEH KHHETMYECKOW DHEPIUM TEILUIOBOTO JABUKEHUS
MOJIEKYJ C aOCOJIIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsija, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4eCcKOoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPHUHIUIBI JCHCTBHS MAalllWH, NPHOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3anyarh yCIOBHUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCEIHEBHOM KU3HH;

BBINOJIHATh HKCIEPUMEHTHI 10 MCCIEJOBAHUIO (U3NYECKUX SIBICHUI M IPOLECCOB C
UCIOJIb30BAaHUEM MPSAMBIX, W KOCBEHHBIX H3MEpPEHUH, TMpud 3TOM  (POPMYJIHUPOBATh
npobiemMy/3agady M THIOTE3y Y4eOHOro OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY U3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILIECTBIIATh MNpPSIMbIE M KOCBEHHBbIE H3MEpeHHs] (PU3MUECKUX BEIMYHMH, IPU 3TOM
BBIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN H3MEPEHU;

HCCIIEIOBaTh 3aBHUCUMOCTH MeXAy (U3MUYECKMMHM BEIMYMHAMHU C HCIIOJIIb30BAaHUEM
OpSAMBIX HW3MEPEHUH, IMpH O5TOM KOHCTPYUPOBaThb YCTAaHOBKY, (DUKCHpPOBaTh pEe3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JI€JIaTh BBIBOJbI
10 pe3yJIbTaTaM MCCIIEIOBAHNUS;

coOyoaTh npaBwila O€30MacHOrO TpyAa MpHU IMPOBEJCHUM HCCIENOBAaHUN B pPaMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM ¥  IMPOEKTHOW JEATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 000PYAOBaHUS;

pemate pacy€THble 3aJaud C SBHO 3a/laHHOM (U3MUYECKON MOJENbI0, HCHOIb3Ys
¢bu3nyeckne 3aKOHbI ¥ IPUHIIKIIBI, HA OCHOBE aHAJIM3a YCIOBHS 337a4u BHIOUPATh

($u3UUeCcKyI0 MOJIENb, BBIACTATh PU3NUECKUE BEIMUUHBI U (HOPMYIIbI, HEOOXOIUMBIE /IS
e€ peleHus, IPOBOIUTH Pacu€Thl M OLIEHUBAThH PEAIbHOCTh MOJIYYEHHOTO 3HaYEeHUs (PU3NUECKOI

BCJIIMYHHBI,
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pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBaTh JIOTMYECKH HEMPOTUBOPEUYMBYIO LIETIOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SBICHHUS;

UCTOJB30BAaTh TPU pEIIeHUH Y4YeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [UI IIOMCKA, CTPYKTYPUPOBAaHHUS, MHTEPIPETAlUN W IPEACTaBICHUS y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAMUTH MPUMEPHl  BKJAJa POCCUHCKUX U 3apyOEKHBIX  Y4EHBIX-(DU3UKOB B
pa3sBUTHE HAyKH, OOBSCHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, B Ppa3BUTUE TEXHUKH H
TEXHOJIOTHI;

UCIOJIb30BAaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B  TMOBCEAHEBHON  KHU3HH JJIS
oOecrieyeHns 6€30MACHOCTH MPpH OOpAIICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpPaHEHMsI 3/I0pOBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO IOBEICHUS B OKPYXKAOLIEH cpefe;

paboTaTh B IpyIlIe C BHIIOJIHEHUEM pa3IMYHbIX COLHUAIBHBIX pOJeH, MJIaHUpPOBAThH
paboTy rpynmbl, parHOHAIBHO PACIpENeNATh OOSN3aHHOCTH W IUIAHUPOBATH ACATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallHsAX, aJeKBAaTHO OICHHMBATH BKJAJ KaXIOTO W3 YYACTHUKOB TPYIIBI B

peleHne paccMaTpuBaeMoOi IPOOIEMBI.

K xonny o6yuenus B 11 kiacce npeaMeTHbIe pe3ynbTaTbl HA 6a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIINXCS YMEHU:

JIEMOHCTPHUPOBATh HA MPUMEPAX POJib U MeCTO (pU3uMKU B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOUW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAaKTHUECKOMI
JeSTENIbHOCTH JIFOJIeH, IET0CTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

VYHUTHIBATh TPAHUIBI TMPUMEHCHHS HW3YYCHHBIX (U3WYECKHX MOJCIEH: TOYCUHBIH
DIIEKTPUYECKUI 3apsi, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SAEpHAs MOJENb aroMma,
HYKJIOHHAsI MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnr GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pu3MyecKkue sBJICHUsS (MPOIECChl) U OOBACHATh MX HA OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKHM M KBAaHTOBOM (DM3MKH: AJIEKTpUYEcKasi MPOBOAMMOCTD, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MarHuTHOE JEHCTBUS TOKa, B3aMMOJICHCTBHE MArHHTOB, JJIEKTPOMArHUTHas
WHAYKINS, JCWCTBHE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3aps,
AIIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBI, IPSMOJIMHEIHOE pacCIpOCTPaHEHUE CBETA, OTPaKEHHE,
npenomiieHue, HuHTepdepeHuus, audpakuus U TMOJNSIpU3aLUg CBeTa, JUCIEepCUsi CBeTa,
dorornekrpudeckuit 3¢ dekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHUATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIMOAKTUBHOCTb;

OIMCHIBATh W3YYEHHBIE CBOWMCTBA BEIIECTBA (dJEKTPUUYECKHE, MATHUTHBIE, ONTHUECKUE,

AIIEKTPUYECKYIO MPOBOAMMOCTD PA3IUYHbBIX CPEN) U 3JIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI),
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UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL DJIEKTPUUYECKHM 3apsijl, Ccuja TOKa, DSJIEKTPUYECKOe
HaNpPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh OTEHIMANIOB, 3JEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHAYKLHS MarHUTHOro mojs, cwia Ammepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHusl JIEKTPUUYECKOI0 M MArHUTHOIO MOJIEH, MEepHoJA M 4YacToTa KosieOaHWH B
KoJIeOaTeNbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOLIECCEe FAPMOHUYECKUX JIEKTPOMArHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CHJIA JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUYEHUS W EIMHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMU BEINYMHAMUY;

OIMCHIBaTh M3YYCHHBbIE KBAHTOBBIC SBJICHHMS W IPOLECCHl, MCIONB3Ys (u3nueckue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIynbc (OTOHA, TMEPHOJ IMOoJypaclaja, SHEPTus CBSI3M AaTOMHBIX sep, HPU ONMUCAHUHU
IOPaBUIbHO TPAKTOBaTh (PU3UUECKUN CMBICH MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HAYEHUs u
€IMHUILIBI, YKa3biBaThb  (OpPMyJbl,  CBS3BIBAIOIIME  JaHHYI0  (U3UYECKYI0  BEIMYUHY C
JIPYTUMH BEJTMYMHAMH, BEIYUCISATH 3HAUCHHE (PU3NIECKOI BETMUNHBL;

aHATM3UPOBATh (PU3MUECKUE TPOLECCHl W SBICHHS, UCHOJB3ysd (U3UYECKUE 3aKOHBI U
OPUHLIMINBL 3akoH OMa, 3aKOHBI IIOCIENOBAaTEIBHOIO U IApaJUICIbBHOTO  COCIUHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
IPSIMOJIMHEMHOTO pacHpOCTPAaHEHUsI CBETA, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHEe OWHITEWHA I (oTodh(deKTa, 3aKOH COXpPaHEHUS JHEPrUH, 3aKOH
COXpPaHEHHs HMIIYJIbCA, 3aKOH COXPAHEHMs DJIEKTPUYECKOIO 3apsia, 3aKOH COXPaHEHHS
MaccoBOI'0 4YMcia, MOCTyJaTsl bopa, 3aKOH PaJMOAaKTUBHOIO pacmnajna, IMpU ITOM pPa3InyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa, €r0 MaTeMaTUYECKOE BbIpaXEHHE U YCJIOBUS (TpaHMIIb,
00J1aCTH) TPUMEHUMOCTH;

OIIPEAEIATh HANpPABICHUE BEKTOPAa MHAYKLUU MAarHUTHOTO IOJS NPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOMTH U OMHUCHIBATh N300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITNIOJIHATh AKCIEPUMEHTHI MO HCCIIENOBaHUIO (PU3MUECKUX SIBIEHUM M MPOIECCOB C
UCTOJIb30BAaHUEM  TPSIMBIX, W KOCBEHHBIX H3MEpPEHUH: Tpu 3TOM  (HOPMYIHPOBAThH
npobnemy/3agayy M TUNOTE3y Y4eOHOro OHKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3
MPeJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTH ONBIT U (OPMYIUPOBATEH BHIBO/IBI;

OCYILIECTBIATh NpsSIMble U KOCBEHHBbIE H3MEpEHHUS (U3NYECKUX BEIWYUH, MPU ITOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO W3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH  (U3WYECKMX BEIMYMH C HCIOJIB30BAHUEM MPSIMBIX

U3MEpPEHUIl: PU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHpPOBATh PE3YyJbTaThl IMOJYYEHHOM
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3aBUCUMOCTH (PM3MYECKMX BEIMYMH B BHUAE TaOiul U TIpaduKOB, JenaThb BBIBOJBI 110
pe3ysbTaTaM UCCIIEI0BaHUS;

coOmoaTh npaBmia 0€30MacHOro Tpyna NpU MPOBEIECHHH HCCICIOBAHUN B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOro 000PYyAOBaHUS;

pemaTrh pacuy€THbIE 3aJaud C SBHO 33JaHHOM (PU3UYECKON MOJENbI0, HUCIONb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaudl BHIOUPATh (PU3UYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOpPMYJbl, HEOOXOAMMBbIE Uil €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MTOJyYEHHOT O 3HaUeHUsI (PU3MUECKON BEIMYHHBI,

pemaTh KaueCTBEHHBIC 33aJaud: BBICTPAWBAThH JIOTUYECKH HEMPOTHBOPEUYHBYIO IETIOUKY
paccyXKIeHU C ONOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUYECKHE SIBICHHUS;

UCIOJb30BAaTh IPU pEIIeHUH Y4YeOHBIX 337ad COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJIOTUM [yl IIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U IPEACTaBlIeHUs y4eOHOU U
HAYYHO-TIOMYJIIPHOW HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJTM3UPOBATH MOJTydaeMylo HHPOPMAIUIO;

OOBSICHATh MNPUHLUIBI JCHCTBUS MaIlUMH, NPUOOPOB U TEXHUYECKUX YCTPOMUCTB,
pas3nnyaTh yciaoBUSA MX O€30IAaCHOTO MCIIOJIb30BaHUs B IOBCEAHEBHOM KU3HU;

NPUBOAMTH MPUMEPHI  BKJIAJa POCCUHCKUX W  3apyOEkKHBIX  YYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOUIETO MHpPA, B Pa3BUTHE TEXHUKU H
TEXHOJIOTHH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHUSA MO (U3UKE B  IOBCEAHEBHOM  KHM3HM JUIS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHs 3I0POBbsI U COOITIOJICHHUS HOPM SKOJIOTUIECKOTO ITOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTe B TpyIlIe C BHIIOJIHEHUEM pPa3IMYHbIX COLMAIBHBIX pOJeH, MJIaHHUpPOBATh
paboTy TIpynmbl, palMOHAIBLHO pACHpeNesATh OOSM3aHHOCTH U IUIAHUPOBATh JAEATENbHOCTH B
HECTAaHJAPTHBIX CUTYallHsiX, aJleKBAaTHO OIEHWBATH BKJAJ KaXXIOTO W3 yYaCTHHUKOB TPYIIBI B

pelIeHHE paccMaTpUBaeMOil POOIEMBI.
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3. COOEP KXAHUE OBYYEHUA
10 KJIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'O MO3HAHUS

®usznka — HayKa o npupojae. Hayunsle MeTo bl T03HAaHUS OKpY:Karoliero Mupa. Ponb
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue ¢bu3nyeckux sBICHUN U nporeccoB.  HayuHsl runoressl.

du3nuecKue 3aKOHbI U TEOpUU. [ paHUIBl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IprHIINT
COOTBETCTBHUS.

Posb 1 MecTo (u3nku B GOPMHUPOBAHNN COBPEMEHHON HAYYHOW KAPTHHBI MUDPA, B
IIPAaKTUYECKON NEeATEIbHOCTH JIIOICH.

AHaoroBbsle ¥ MU(PPOBBIC U3MEPUTEIIBHBIE IPUOOPHI, KOMITBIOTEPHBIC TATYHKH.
Pa3zgen 2. Mexanuka
Tema 1. Kunematuka

Mexanuyeckoe aBuxeHne. OTHOCUTEIbHOCTh MEXaHUUECKOT0 ABMkKeHUsA. Cuctema oTcuéra.
Tpaexropus.

[TepemerieHune, CKOPOCTh (CpeAHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOPEHHE
MaTepHaIbHON TOUKH, UX MPOEKIMH HA OCH CUCTeMbI KoopAuHAT. Cllo)KeHHe NepeMeIeHI 1
CJIO’KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPCHHOE NPSIMOJTHHEHHOE BIKeHuE. [ paduku 3aBucumMoct
KOOPAWHAT, CKOPOCTH, YCKOPEHHMS, IYTH U NIEPEMEILLICHUS MAaTEPUAIIBHON TOUKU OT BPEMEHH.

CBoOogHOe majieHue. Y CKopeHue CBOOOIHOTO TaICHHUS.

KpuBonunerinoe npuxenue. [[BiykeHne MaTepuaibHON TOUYKHU MO OKPYKHOCTH C TOCTOSTHHOM T10
MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JIMHEWHAsI CKOpOCTh. [lepros n yactora obparieHusl.
[{eHTpOoCTpEMHUTENBHOE YCKOPEHHUE.

TexHu4eckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHUE: CIIUIAOMETP, ABMKECHUE CHAPSIIOB,
LEIIHBbIE U PEMEHHBIE IIEpeayn.

Monens CHUCTEMBI OTCU€Ta, WJUTFOCTPALUS KHHEMaTHYECKUX XapaKTEPUCTUK
JIBUKCHHSL.

[TpeoOpa3zoBanre ABMXKEHUN € UCTIOIb30BAaHUEM MPOCTHIX MexaHu3MoB. [lazenue ten B Bo3nyxe
U B pa3peKEHHOM IIPOCTPAHCTBE.

Ha6J'IIOIleHI/IC JABMKCHUA TCI1a, 6p0H_ICHHOTO nona YIJIoOM K TFOPHU30HTY n
TOPU30HTAJIIBHO.

N3mepenue yckopeHust cBOOOIHOTO najieHus. HampasieHne CKopocTH MPpH IBUKEHUH 110
OKPYXHOCTH.
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Y4yeHn4YeCcKuii IKCIIEPUMEHT, JJab0paTOpHBIE pabOThHI
M3yueHre HepaBHOMEPHOTO IBHYKSHHS C IIEITBI0 OMPEIeSICHIsI MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIICHHMSI MEXIy IYTSIMH, [POMIEHHBIMH  TEJIOM 32
NocJieI0BaTeIbHbIC PaBHbIE MPOMEKYTKH BPEMEHH MPU PaBHOYCKOPEHHOM JABM)KEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

HSyLIeHI/IC JABWKCHHUA IIapHKa B BSI3KOH KHUIKOCTH. I/IayquI/Ie JBWXKCHUA TEJIa, 6pOI_HeHHOFO
TOPHU30OHTAJIbHO.

Tema 2. Jlunamuka

[Tpunuun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HetoToHa. IHEpanbHble CHUCTEMBI
OTCuéTa.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropoit 3akon HeroToHa /17151 MaTepraibHOM
Touku. Tpernii 3akoH Hpl0TOHA /U1l MaTepraabHbIX TOYEK.

3akoH BceMupHOro TaroreHus. Cuna tsoxectu. [lepBas kocmuueckasi ckopocTs. Cuia
ynpyroctd. 3akoH ['yka. Bec Tena.

Tpenue. Buasl Tpenust (moxosi, ckoybxenus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHSI CKOJILKCHUS U CWiIa TpeHus 1mokosi. Koaddumment tpenus. Cuna COMpOTHBIICHUS TTPH
JBIKEHUM TEJa B *KUIKOCTH HIIU Ta3e.

[TocTynaTenpHOE M BpalllaTe/IbHOE ABHKEHHE a0COIIOTHO TBEPAOTO TEA.

MOMEHT CHUJIbl OTHOCHUTENILHO OCH BpalllCHUs. IInedo cunel. YcnoBus PaBHOBCCHUA TBépI[OFO
TCIa.

TexHudeckue YCTpOﬁCTBa N MPAKTUYICCKOC MPUMCHCHUC: ITOAIINITHUKH, IBUKCHUC
HCKYCCTBCHHBIX CITYTHHUKOB.

SIBneHne nuepuuu.

CpaBHeHHME Macc B3auMOIeHCTBYIOMUX Tei. Bropoii 3akon HeroToHa.
N3mepenne cuit. CrokeHUE CHIL.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

Hesecomocts. Bec Tenma IpHu YCKOPECHHOM MOABEME U MaJICHUM. CpaBHeHI/Ie CHJI TPCHUA ITIOKOA,
KauCHUA U CKOJIbXKCHU .

VYcnosus paBHOBecHs TBEPAOrO Tena. Buasl paBHOBECHS.
YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIE pabOTHI
W3ydeHue ABMKeHUs OpycKa IO HaKJIOHHON TJIOCKOCTH.

Hccnenoanue 3aBUCHUMOCTHA CHJ  YIPYIOCTH, BO3HHUKAIOIIHUX B IIPYXKUHE
PE3MHOBOM 00pa3Ile, OT uX aedopmauu.

u
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HccnenoBanue yciioBuil paBHOBECHUS TBEPIOTO TeJa, UMEIOIIETO OCh BPAIICHHUS.
Tema 3. 3aKOHBI COXpAHEHUS B MEXAHUKE

Hmnynsc MaTepuanbHON TOYKH (Tela), CHCTEMBbl MaTepUaIbHBIX TOYEK. VIMITyNbC CHIIBI U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE ABMKEHHE.

Pabora cunbl. MOIHOCTB CUJIBL.
Kunernueckas sHEprHsi MaTepUAIbHON TOUKH. Teopema 00 M3MEHEHUH KHHETUYECKOH SHEPTHH.

[TorennmanbHas sHeprus. IloTeHnManbpHas S3HEPTUs yupyro 1e(opMHUPOBAHHOM MPYKUHBI.
[TorennmanbHas SHEPrUs Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTCHHI/IaHBHHe 1 HCIIOTCHIIUAJIBHBIC CHUJIBI. CBs13b pa6OTBI HEIIOTCHIUAJIbHBIX CUJI C
W3MEHCHHEM MEXaHHMISCKOMN SHCPTHUU CUCTCMBI TCIIL. 3akoH COXpPaHCHUA MEXaHHYECKOI SHCPTHUHU.

anyme " HCYIIPYTHEC CTOJIKHOBCHU.

TexHUYeCKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOTED, MPY>KUHHBIH
MUCTOJIET, TBUKCHHUE PaKeT.

3aKOH COXpaHEHMsI UMITYJIbca. PeakTHBHOE IBUJKEHUE.

[Tepexox mOTEHIIMATLHON SHEPTUHN B KHHETHYECKYIO U 00PaTHO.

Y4eHn4eckuid HIKCIIEpUMEHT, 1TabopaTOpHbIE pabOTHI

N3yueHne abCcosIIOTHO HEYIIPYTOTo yAapa ¢ HOMOIIBIO ABYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pa6OTBI CHJIBI C U3MEHEHHEM MEXaHHYECKON OHCPIuU TCJia Ha IIPUMEPE
pacCTsAXKECHUS PE3UHOBOI'O KT'yTa.

Pa3nen 3. MosekyasipHasi (pM3MKa M TEPMOJUHAMHUKA
Tema 1. OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETUYECKOW TEOPUH U UX ONBITHOE 0OOCHOBAHHUE.
BpoynoBckoe npmwxkenue. uddys3us. Xapakrep IBIKSHHUS U B3aUMOICHCTBHS YaCTHUII
BelecTBa. MojieNid CTPOCHHS Ta30B, JKUJIKOCTEH U TBEPIBIX TET U 0OBSICHEHUE CBOMCTB
BEILIECTBA Ha OCHOBE 3THX Mozeneil. Macca u pazMepsl Mosekyn. KonnuecTBo BemiecTna.
[TocTostnHas ABorapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monens naeanbHOro raza. OCHOBHOE ypaBHEHHUE MOJIEKYIISIPHO-KUHETUYECKOU TEOPUHU
UeabHOTO Ta3a. AOGCONMIOTHAS TeMITepaTypa Kak Mepa CpeIHeH KHHETHIECKON YHEPTUH
TEIJIOBOTO JABMKeHUs yacTull ra3a. [llkana temneparyp KeneBuna. ['a30BbI€ 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3ompoliiecchl B uaealbHOM rase
C TIOCTOSITHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe npeacTaBieHne H30MpoIeCcCOoB:
U30TEpMa, U30X0pa, n300apa.
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TexHUYECKHE YCTPOUCTBA U MTPAKTUYECKOE IIPUMEHEHHUE: TEPMOMETP, OapoMeTp.

OnbIThI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE BellecTBa, (hoTorpaduu MoneKys
OpPraHUYECKUX COCTUHEHUIH.

OmnbiTel 110 AU GY3Un KUIKOCTEH U Ta30B. Moienb OpOYHOBCKOTO JBHIKEHUS.
Mogens onbita ITepHa.

OnBITHI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOTO B3auMoieicTBUs. Moenb,
WJUTIOCTPUPYIOLIAsl TPUPOTY IABJICHUS ra3a Ha CTEHKHU CoCy/a.

OnBIThI, HJUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3za, U30IpOoLECChI.
Y4eHUYECKU IKCIEPUMEHT, JJaOOpaTOpHbIE pabOThI

Onpez[eneHI/Ie MacCChl BO3/1yXa B KJIaCCHOM KOMHATe Ha OCHOBE I/I3MepeHI/Iﬁ 00BEMa KOMHAaTHhI,
JAaBJICHUS U TEMIICPATYPbI BO3yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MCKAY MapaMeTpaMu COCTOAHUA PA3PCIKECHHOI'O Ir'a3a.

Tema 2. OCHOBBI TEPMOJIMHAMUKHU

TepmoauHaMudeckas cucreMa. BHyTpeHHsIsI SHEPTHs TEPMOINHAMHYECKONW CHCTEMBI U CITIOCOOBI

e€ usmenenus. KonuuectBo TemnoTsl v padota. BHyTpeHHsIsI SHEprus 0lHOATOMHOTO

naCaJIbHOrO rasa. BI/II[I)I TCILIoNCpCaaqyn: TCIJIOMPOBOJHOCTh, KOHBCKIWA, U3JTYUCHUC. yIIGJII)Haﬂ

TEIMIOEMKOCTh BEIIECTRA. KomndecTBO TEIIIOTHI IIpy TCILIoIICpCaauc.

[Torsitre 06 aguadatHoM nporecce. [lepBeIil 3aKk0H TepMoguHAMUKH. [IpruMeHeHue mepBoro
3aKOHA TEPMOJMHAMUKH K H3omporieccam. ['paduueckas uaTepripeTaus paboThl rasa.

BTtopoii 3akon TepmoanHamMuku. HeobpaTuMOCTh TPOIIECCOB B MPUPOJIE.

TemuioBeie MamuHbl. [IpuHIUIIBL 1eHCTBUS TEMI0BBIX MaluH. [IpeoOpa3oBaHus 3HEPTUU B
Ter1oBbIX MamuHax. Koadduiuent noneznoro aeiictus terioBoit Mamunsl. [k Kapro u
€ro KO3 QUIUEHT MMOJIE3HOTO AEHCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMNIOHEPTETUKH.

TexHuueckre yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: JBUTATENIb BHYTPEHHETO CrOPaHus,
OBITOBOM XOJIOJIMIILHUK, KOHJAUIIHOHED.

M3MeHeHNne BHYTPEHHEH SHEpriy Tesla IpU COBEPLICHUH PaOOThI: BBUIET MPOOKHU U3 OYTHIIKU
NoJ1 AEMCTBHEM CKATOI'0 BO3/lyXa, HarpeBaHue 3upa B JaTYHHOU TpyOKe MyTEM TpEeHHsI
(BUIEOIEMOHCTpAITHS ).

M3MmeHeHne BHYTpEHHEH sHepruu (TeMieparypsl) Tena npu Temionepeaayde. OnbIT Mo
aanabaTHOMY pacCHIMPEHUI0 BO3yXa (OMBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATeNsi BHYTPEHHETO CrOPAHUsl, PEaKTUBHOIO IBUTaTEeJIsl.
Y4eHn4yeckui HIKCIIepUMEHT, JTabopaTOpHbIE pabOThI

N3mepenne yaenbHON TeMTOEMKOCTH.
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Tema 3. ArperaTtHbie cocTosiHUS BeniecTBa. Da3oBbie Mepexo bl

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicriapenue u kunenune. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTH BO3/ayXa. HaceleHHbIl nap. Y aenpHas TerioTa napooopazoBaHus. 3aBUCUMOCTb
TCMIICPATYPhbI KUIICHUA OT JAaBJICHUAA.

Tsépnoe Teno. Kpucrammyecknue u amopdHbIe Tena. AHU30TPOIHNS CBOMHCTB KPUCTAJIIOB.
Kunkue xkpucramisl. CoBpemeHHble MaTepuaibl. [naBnenue u kpuctammzanus. Y aenpHast
TeruioTa riasieHus. Cyonumarus.

YPaBHeHI/Ie TEIJI0OBOro OanaHca.

TexHuyeckue yCTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJTy4YEHUSI COBPEMEHHBIX MaTepUAJIOB, B TOM YHCIIE
HAaHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUH.

CBolicTBa HaCBIIICHHBIX MapOB.
Kurnienne npu noHmwkeHHOM JaBieHuH. CriocoObl NU3MEPEHUS BIKHOCTH.

Habumronenne HarpeBaHus M IJ1aBJICHUS KPUCTAINIMYECKOrO BelecTBa. [leMoncTpanus
KPHCTAJUIOB.

Y4eHn4eckuid HIKCIIEpUMEHT, 1TabopaTOpHbIE pabOTHI
M3MepeHne OTHOCUTEIBHOM BIaKHOCTH BO3IyXa.
Pa3znea 4. diekTpoauHaMuKa

Tema 1. DnekTpocTaTuka

DnexTpu3anus Ten. JNeKTpudyeckui 3apsia. J(Ba Buaa anekrpudeckux 3apsaaos. [IpoBoanukwy,
JURJIEKTPUKU U TIOTYIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOI0 3apsa.

B3aumoneiictBue 3apsanoB. 3akoH Kynona. TouedHslil s7eKTpUYECKUid 3apsjl. DIEKTPUIECKOe
nosie. Harpsk€HHOCTB 3ntekTprdecKkoro nois. [ IpuHnun cynepno3nnny 3J1eKTpUIeCKUX MOJIEH.
JInHnM HanPsKEHHOCTH DJIEKTPUYECKOTO TTOJIS.

Pabora cun anexrpoctarnueckoro nois. [lorenmuan. Paznocts notenuuanos. [IpoBogHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM MoJie. J{uanekTpuueckas MpoOHULIaeMOCTb.

OnekrpoéMkocTh. KonpeHcatop. DIeKTpOEMKOCTh IJIOCKOTO KOHJCHCATOpa.
DHeprus 3apsKEHHOTO KOHICHCATOPA.

TexHu4eckue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHE: IIEKTPOCKOIL, HIIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alUTa, 3a3€MIICHHE JIEKTPOIIPUOOPOB, KOHIEHCATOP, KOTMPOBAIbHBIH
anmapar, CTpyMHBIN IIPUHTED.

yCTpOfICTBO W NPUHIHIT JeHCTBUSA QJICKTpOMCTpaA. BzaumoneiictBue Ha’3JICKTPU30BAHHBIX TCII.
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DneKTpruecKoe noJje 3apssKeHHBIX Tell. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM IOJI€.
DJIeKTpOoCTaTUYECKas 3alluTa.

I[I/ISJ'IGKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIE.

3aBHCHUMOCTh BHGKTpOéMKOCTI/I IIOCKOI'O KOHACHCATOpAa OT IIOIAU IJIACTUH, PACCTOAHUA
MCXKAY HUMH U HHSHCKTqueCKOfI IIPOHUIACMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Y4eHn4ecKkuil HIKCIIEPUMEHT, JTabopaTOpHbIE pabOThHI

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. [1oCTOAHHBIN 3JIEKTPUYECKUN TOK. TOKH B pa3MyHbIX Cpeaax

:‘)J'IeKTpI/ILIeCKI/Iﬁ TOK. Y CJIOBUS CYHICCTBOBAHUA SJICKTPUYICCKOT'O TOKA. Ucrtounukn Toka. Cria
ToKa. I10OCTOSAHHEBIN TOK.

Hanpsixenue. 3akon Oma 115 ydacTka 1enu.

DneKTpuuecKoe COIIPOTHUBIICHUE. VYnenbHoe COIPOTHUBIICHNE BELIECTBA.
[TocnenoBarenbHOE, NapamielbHOE, CMEILIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabota snekTpuueckoro Toka. 3akoH Jxoymns—JIenna. MOmHOCTh 371EKTPUIECKOTO TOKa.

DNEKTPOABMKYIIAs CUJIa M BHYTPEHHEE COMPOTHUBIIEHNE UCTOYHHKA TOKA. 3akoH OMa st
MOJIHOM (3aMKHYTOM) anekTpudeckoil nenu. KopoTkoe 3amMbIkaHue.

SHGKTpOHHaH IMPpOBOAUMOCTD TBépI[LIX METaJUIOB. 3aBUCUMOCTh COIIPOTUBJICHUA MCTAJIJIOB OT
TEMIICPATYPHI. CBGpXHpOBOI[I/IMOCTB.

DNEeKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX y4KOB. [lomynpoBogHUKH.
CoOcTBeHHas U MpUMECHas! IPOBOJUMOCTb MOJIYIIPOBOIHUKOB.

CgoiictBa p—Nn-nepexoaa. [lonynpoBoJHHKOBbBIE TPHOOPHI.

DNEKTPUYECKHUIA TOK B paCTBOPAX M PACIUIaBaX JICKTPOIUTOB. DJICKTPOIUTHICCKAS
JUCCOITHAITUS. DIIEKTPOIIU3.

OnekTpruueckuil Tok B razax. CaMOCTOSTENIbHBIN U HECAMOCTOSITENbHBIN pa3psia.
Mounnus. [1nasma.

TexHu4eckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTar,
UCTOYHUKHU TOKa, DJICKTPOHArpeBaTeNbHbIE PUOOPHI, IEKTPOOCBETUTENBHBIE IIPUOOPHI,
TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIN U0, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYIIPOBOJJHUKOBBINA MO/, TAJIbBAHUKA.

I/ISMepeHI/IC CHJIbI TOKA U HAIIPSZKCHUS.
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3aBUCHUMOCTh COMPOTHUBJICHUA HUIIMHAPUYICCKUX IIPOBOJHUKOB OT JJIWHEI, ILIOIIAAN
MOIMCPCUYHOTO CCUCHUSA U MaTCpUaia.

CMmenranHoe COCIUMHCHHUEC ITPOBOJHUKOB.

[Tpsimoe U3MEpeHue  BIEKTPoABMXKYylIell cuibl. KopoTkoe 3aMbIKaHUE
raJIbBAHUYECKOTO 2JIEMEHTA U OIICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHMOCTH CONIPOTHBIICHUSI METAJUIOB OT TeMITepaTyphl. IIpoOBOMMMOCTD AIIEKTPOIIUTOB.
W ckpoBoii pa3psia 1 MPOBOJUMOCTH BO3Tyxa. OQHOCTOPOHHSISI TPOBOAUMOCTD IMO/IA.
YdeHn4ecKuil SKCIIEPUMEHT, TabopaTopHbIe pabOThI

N3y4yeHnune cMEmaHHOTO COETMHEHNUS] PE3UCTOPOB.

N3mepenne 31eKTpoABIKYIIECH CHITBl HCTOYHHKA TOKA M €T0 BHYTPEHHETO COMPOTUBIICHHS.
HaGumonenue anekrponusa.

MesxknpeamMeTHbIe CBSI3H

W3ydenune kypca pu3uky 6a30BOr0 ypOBHS OCYIIECTBIISETCS ¢ YIETOM COIEePKATEITBHBIX
MEXKIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBA3aHHBIE C U3YYECHUEM METOJIOB HAYYHOT'O TTO3HAHUS: SBJICHUE,
Hay4YHBIN (haKT, THMOTE3a, GU3NUYCCKas BEIMUNHA, 3aKOH, TEOPHs, HAOIIOICHHE, YKCIICPUMEHT,
MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

MaremMaTHKa: pereHne CUCTeMbI YpaBHEHHH, TuHEeHas QyHKIHs, napadoa, runepooia, ux
rpaduku ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI U UX IMPOEKIIMHA HA OCH KOOPJMHAT,
CII0)KCHHE BEKTOPOB.

buonorus: MexaHn4eckoe JABM)KEHUE B )KMBOW Ipupoie, IupPpy3usi, o0cMOC, TETIIO0OMEH JKUBBIX
OpraHu3MOB (BH/]IbI TEIUIONEPEIaUyH, TEIUIOBOE PABHOBECHE), DIIEKTPUUECKHUE SIBICHUS B KUBOU
IIPUPOJE.

Xumus: JAUCKPETHOC CTPOCHUC BCIICCTBA, CTPOCHNEC aTOMOB M MOJICKYJI, MOJIb BEIICCTBA,
MOJIApHas Macca, TCIIJIOBLIC CBOMCTBaA TBépI[I)IX TCII, )KI/II[KOCTGI\/JI " ra3oB, JICKTPUYCCKUEC
CBOMCTBa MCTAJUIOB, DJICKTPOJIUTUYUCCKAA JUCCOoOUAallA, raJilbBaHUKaA.

['eorpadusi: BIaxxHOCTH BO3IyXa, BETPBI, 0apOMETp, TEPMOMETP.

TexHonorus: npeoOpa3zoBaHKe JBUKEHHUM C HCIOIB30BAaHNEM MEXAHHU3MOB, YUET TPEHUS B
TEXHHMKE, MOJUIMITHUKY, HCIOJIb30BaHUE 3aKOHA COXPAHEHUSI HMITyJIbCa B TEXHUKE (paKeTa,
BOJIOMET U JIpYTHe€), IBUraTeNIb BHYTPEHHETO CrOpaHUsl, apoBas TypOrHa, ObITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOTYYEHHS] COBPEMEHHBIX MaTEPHAJIOB, B TOM YHCIIE
HaHOMAaTepHAJIOB, U HAHOTEXHOJIOTUH, SIEKTPOCTaTUYECKasl 3alUTa, 3a3€MJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTED, dJEKTPOHArpeBaTeIbHbIE IIPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.
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11 KJIACC
Pa3zgea 4. diekTpoaMHaMHuKa
Tema 3. MarauTHoe nojie. DJI€KTpOMarHuTHasi MHIYKLUS

ITocTostHHBIE MarHuThl. B3auMoaeicTBHE NOCTOSIHHBIX MarHuToB. MaruutHoe nosie. Bekrop
MarHuTHOM MHAYKIMU. [IprHIMN cynepno3uuuyu MarHuTHBIX ITOoJIeH. JIMHUU MarHUTHOU
uHAyKIud. KapTuHa TMHUN MarHUTHOW MHIYKIUH ITOJISI IOCTOSSHHBIX MarHUTOB.

MaruuTtHoe noe IMPOBOAHUKA C TOKOM. KapTI/IHa JIMHUN WHAYKOWUHW MAaroHuTHOI'O 1IOJIA JJIMHHOT'O
IPSIMOIO ITPOBOJAHMKA U 3aMKHYTOT'O KOJIBLIEBOT'O IIPOBOIHUKA, KATYILIKH C TOKOM. OIBIT
Opcrena. BzanmopeiictBre IPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HAalIpaBJICHUE.

Cuna JlopeHua, e€ Moaynb U HanpaBlieHUeE. [[BHkeHNe 3apsyKEHHOM YacTULIBI B OJJHOPOTHOM
MarHuTHOM noJie. Pabora cuisl Jlopenna.

SIBieHue HMEKTPOMArHUTHON UHAYKIMH. [I0TOK BEeKTOpa MArHUTHOW MHAYKIIUU.
DNEKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAYKuu Dapases.

Buxpesoe ANEKTPUYECKOE mnosie. DJEKTPOJBIDKYIIAs CHJIAa HWHIYKIWU B
MPOBOJAHMKE, TBUKYIIEMCS MOCTYNATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTS. SIBnenne CaMOMWHIYKIIWH. DNEeKTPOABMKYIAs  CUJIa
CaMOUHIYKIWH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU ¢ TOKOM. DJIEKTPOMarHUTHOE TOJIe€.

TexHuueckue YCTpOﬁCTBa U MPAKTUYICCKOC MMPUMCHCHUC: TIOCTOAHHBIC MAI'HUTHI,
SJICKTPOMAIrHUTHI, SJICKTPOABUTATECIIb, YCKOPUTCIIN 3JICMCHTAPHBIX YaCTUL], UHAYKIIHUOHHAA I1CYb.

OmneiT Opcrena.

OTKJI0OHEHNE DJIEKTPOHHOTO IIyYKa MarHUTHBIM IToJIeEM. JINHUK WHIYKIIMM MarHUTHOTO MOJIS.
B3aumoneiicTBrue 1ByX nMpoBOAHUKOB ¢ TokoM. Cuina Ammepa.

[evictBre cuibl JIopeHIa Ha HOHBI SJIEKTPONIHTA. SIBIEHUE IIEKTPOMAarHUTHON UHIYKIIVH.
IIpaBuno Jlenna.

3aBHCHMOCTD BHCKTpOIlBI/I)KYH_Ieﬁ CHUJIbl HWHAYKIHUU oT CKOpPOCTH HN3MCHCHHUA
MAarauTHOIO ITOTOKA.

SIBnenue CaMOMHAYKINH.
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YueHn4YeCcKuil SKCIIEPUMEHT, JTa00paTOPHBIE PaOOTHI
W3yueHrie MarHUTHOTO TIOJISI KATYIITKU C TOKOM.

HCCJ’IG,I[OBaHI/Ie HeﬁCTBHH IMOCTOAHHOI'O MAaroiuTa Ha paMKy C TOKOM. HCCJ’IGI{OB&HI/IG SABJICHUS
BJIGKTpOMaFHI/ITHOﬁ HHIAYKIUH.

Pa3nes 5. Kosiebanusi 1 BOJTHBI
Tema 1. MexaHnnueckue 1 3JIEKTPOMArHUTHBIE KOJIEOaHUs

Konebarenbnas cucrema. CBOOOIHBIE MEXaHUYECKHE KosleOaHus. | apMOHUYecKHe KOJIeOaHusI.
[lepuon, yactoTa, amMmmuTyAa u ¢asza konaedanuid. [lpy>xuHHBIIH MasTHUK. MaTeMaTHn4ecKui
MasiTHUK. Y paBHEHHE T'apMOHUYECKUX Kojiebanuil. IIpeBparienne sHepruu npyu rapMOHHMUECKUX
KOJICOAHUSX.

Konebarenbublii KoHTYp. CBOOOIHBIC AJIEKTPOMArHUTHBIE KOJIEOAaHHS B UICATBHOM
K0JIeOATEITbHOM KOHTYpE. AHAJIOTHS MEXy MEXaHUYECKHMHU U SJIEKTPOMAarHUTHBIMU
koneOanuamu. @opmyina TomcoHa. 3aKOH COXpaHEHHS YHEPTUH B HJI€AIbHOM KOJI€0aTeIbHOM
KOHTYpe.

[IpencraBnenne o 3aTyxaromux KojaeOaHsIX. BeIHY)/IeHHbIE MEXaHHUECKUE KOJICOaHMs.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennblil Tok. CHHYCOUAANBHBIN IEpEMEHHBIN TOK. MOIIIHOCTh IEPEMEHHOT0 TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IponusBoacTBo, nepenada u moTpedIeHNne IEKTPUIECKON SHEPTUH.
DKOJIOTUYECKUE PUCKU IIPU ITPOU3BOJICTBE 3JIEKTposHepruu. KynbTypa ucnonb3oBaHus
AJIIEKTPOIHEPIUH B TIOBCEHEBHOM KU3HU.

TexHu4ecKkne yCTpoMCTBa U NPAKTUYECKOE IPUMEHEHHUE: IJIEKTPUIECKUN 3BOHOK, T€HEpPaTop
IIEPEMEHHOT0 TOKA, JIMHHUHU JJIEKTPOIepesay.

JeMoHCcTpanuu

HccnenoBanue mapaMeTpoOB KoJie0aTeIbHOM CHUCTCMBI (HPY)KI/IHHLII\/’I U1
MaTeMaTH4YeCKUi MaHTHI/IK).

Habmronenue 3atyxatonux konebanuil. MccnenoBanue CBOMCTB BEIHYKACHHBIX KOJEOAHU.
Habmtoenue pesonanca.

CBO6OI[HBI€ OJICKTPOMArHUTHBIC KoJIeOaHMSI.

OcnumiorpamMmsl (3aBUCHUMOCTH CUJIBI  TOKa U HaIlpsSOKEHUsT OT BPEMEHH ) IS
AIIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc OpU  TIOCTENIOBAaTEIIbHOM COEIMHEHUU PEe3UCTOpa,  KaTyIIKU
WHAYKTUBHOCTH M KOHJIEHCATOPA.

Mogens IMHUY 371eKTponepeaayHn.
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YueHn4YeCcKuil SKCIIEPUMEHT, JTa00paTOPHBIE PaOOTHI

Hccnenoanue 3aBUCMMOCTH IIEpHUOAa MaJbIX KOJIOaHUI Ipy3a HA HUTU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBaHue nepeMeHHOr0 TOKa B IIETIH U3 MOCIIE0BATEIbHO COeTMHEHHBIX KOHIEHCAaTOPa,
KaTyILIKH U PE3UCTOpa.

Tema 2. MexaHWYECKUE U DJIEKTPOMArHUTHBIE BOJTHBI

MexaHuueckre BOJIHBI, yclI0BUs pactipocTpanenus. [lepuosa. CkopocTh pacipocTpaHEeHUs U
JuinHa BosHbL. [lonepeunsie u npoaonbHble BodHBL MHTepdepentus u qudpaxus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTth 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJNIeKTPOMArHUTHBIE BOJHBI. Y CTIOBUS U3IIYYCHHS 3JIEKTPOMAarHUTHRIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, v B anekTpoMaruutHoi# BosiHe. CBOMCTBA JIEKTPOMArHUTHBIX BOJIH:
OTpaXKCHHE, TIpeTIOMIICHUE, TToJIspu3anus, rudpakmus, narepdeperus. CKopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[llkama SNEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHe 53JIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

HpI/IHLII/IHI)I pPaaroCBA3U U TCICBUACHU. PaI[I/IOJIOKaIII/ISI. SHGKTpOMaFHI/ITHOC 3arpsA3HCHUC
OKPYKarOILEH CpeIbl.

TexHu4eckue ycTpoucTBa U MPAKTUIECKOE TPUMEHEHNE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
YIBTPa3BYKOBas TUArHOCTHKA B TEXHUKE U MEIUIIMHE, Paiap, paluonpUEMHUK, TEIECBU30D,
anTeHHa, teneon, CBU-meusb.

OO6pa3zoBanue U pacIpoCTpaHEHHUE TOTEPEUHBIX U TPOI0JIBHBIX BOJIH. Komnebimoieecs Teo Kak
HCTOYHHK 3BYKaA.

Habmonenne otpaxkeHus u npeaoMiIeHUs] MeXaHn4yeckux BosiH. Habmoienne nureppepenunu u
TupakIuy MEXaHUYECKUX BOJIH. 3BYKOBOI pe30HaHC.

Ha6J'IIOI[CHI/IC CBA3U 'POMKOCTH 3BYKa U BBICOTHI TOHA C aMHHHTYﬂOﬁ M 4aCTOTOM KOJICOAHHH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHUE, PEeTOMIICHHUE, MOJISIpU3aliys,
Tudpakuus, UHTepdepeHIus.

Tema 3. OnTuka

I'eomeTpuyeckas ontuka. [IpsMonuHeliHOE pacipoCTpaHEHHE CBETA B OTHOPOAHOM cpeae. Jlyu
cBeTa. ToUeUHbIN UCTOYHUK CBETA.

OtpaxkeHue cBeta. 3aKOHbl OTpakeHHs cBeTa. llocTpoeHue u300paXKeHHH B IIIOCKOM
3epKaiie.
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[Ipenomnenue cBera. 3aKOHBI MPEJIOMIICHUSI CBETa. AOCONIOTHBIN MOKa3aTeb MPEIOMIICHUSI.
ITonnoe BHyTpeHHEE OoTpaxeHue. [IpeenpHblil yroil OJIHOrO BHYTPEHHETO OTPAYKEHHUS.

Hucniepcus cera. CrioxkHbIN cocTaB Oenoro cBera. L[Ber.

Cobuparoliue 1 paccenBaroiye JUH3bL. ToHKas TnH3a. @OKYCHOE PacCTOSTHUE M ONTHYECKast
cuia ToHKOM JIuH3bL. [locTpoeHne nzobpaxenuii B CoOOMparonnX U pacCeMBAIOLINX JIHMH3aX.
dopmyiia TOHKOH JIMH3BL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

HpC,I[GJ'IBI IIPUMEHUMOCTH FCOMeTqueCKOfI OIITHUKH.

BonnoBas ontuka. UnTtepdepenius cBera. KorepeHTHbIe HCTOUHUKH. Y CIIOBUSL HAOIIOICHUS
MaKCHMYMOB U MUHUMYMOB B HHTEP(PEPEHIINOHHON KapTUHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. AudpakironHas pemeTka. Y cIoBre HaO0AeHN ITIaBHBIX MAaKCUMYMOB
[PU MMaJCHUH MOHOXPOMATHYECKOI0 CBETa Ha TU(PAKIIMOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHu4ecKkne yCcTporucTBa M MPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyIa, GoToanmapar,
HpOGKHI/IOHHHﬁ arnmnapar, MUKpPOCKOII, TCJICCKOII, BOJIOKOHHAA OIITUKaA, [[I/I(l)paKIlI/IOHHaﬂ
peméTKa, MOIAPOU/I.

[TpstmonuHeitHOe pacrpocTpaHeHue, OTpakeHHe U IIPEJIOMJIEHUE CBETA.
OnTuyeckue npudopsI.

ITonHoe BHYTPCHHEC OTPAXKCHUC. Mogens cBeToBOAa. MccaeqoBanue CBOIICTB H306pa)l(eHHI>i B
JIMH3aX.

Mogenu mukpockona, teneckona. Habmonenne nateppepenun ceera. Habmonenue
TU(PpaKLnyU CBETa.

HaGnronenue nucrnepcun cBeTa.

[TonydyeHune cekTpa ¢ HOMOIIbIO MPU3MBI.

[Tony4yeHnue criekTpa ¢ IOMOLIBIO AU(paKIMOHHOM peméTku. Habmonenue nonsipusanum cBeta.
VY4eHn4eckuit HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI

I/I3MepeHHe IMMoKa3aTeid MpeJIOMJICHUSA CTCKIIA. HccnenoBaHue CBOMCTB I/I306pa)I(eHI/II‘;I B JIMH3aX.
Ha6J'IIOI[eHI/Ie AUCIICPCHUHU CBETA.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH

['paHu1bl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [locTynaTel ciennanbHON TEOpUHU
OTHOCUTEJIbHOCTH: UHBAPUAHTHOCTh MOAYJII CKOPOCTH CBETA B BAKyyM€, IIPUHLUII
OTHOCUTEIHLHOCTHA DHUHIITEHHA.

OTHOCUTETHHOCTHh OJJTHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpAIlleHNE JJTUHBI.
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OHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CB43b MaCChI C SHEPTUEN U UMITYJILCOM PEJISITUBUCTCKON YaCTHUIIbI. DHEPTHUS MOKOSI.
Pazgen 7. KBanroBasi pusuka

Tewma 1. DyieMEeHTHI KBAHTOBOM ONTHUKHU

®otonbl. Popmyna [Inanka cBs3u 3HEPruM (POTOHA C €ro YACTOTON. DHEPTUS U UMITYJIbC
doroHa.

OtxkperTre u uccnenosanue Gorordpdexra. Onpitel A.I'. Cronerosa. 3akoHsl poroddhdekra.
VYpaBuenue Ditnmreiina g porodddexra. «Kpacnas rpanuna» Gororddexra.

Hasnenune ceera. OnwiTel [1.H. JIeObeneBa. Xumudeckoe IeCTBHE CBETA.

TexHuuyeckue ycTpoiCTBa U MPAKTUYECKOE MTPUMEHEHUE: (POTONEMEHT, GOTOAATUHK,
coNHe4Has OaTapesi, CBETOIUO/I.

®doTor¢ ekt Ha ycTaHOBKE ¢ IIMHKOBOH IJIaCTUHOM. MccieioBaHue 3aKOHOB BHEIITHETO
doTtoardpdekra.

CBeToaHoI.
Conneunas Oarapes.
Tema 2. Ctpoenue aToma

Mogens aroma Tomcona. OnbiThl Pesepdopaa no paccessuuro o-dyactuu. Ilnanerapuas monens
atoma. [Tocrynatsr bopa. 3ny4yenue u norsiomenne GOTOHOB MPH MEPEXO0/IE aTOMa C OJTHOTO
YpOBHS 3HEPrUH Ha Apyroil. Bunabl ciekTpoB. CrekTp ypoBHEH 3HEprUH aToMa BOAOPO/a.

BonnoBssle cBolicTBa yactull. BosHel e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaau3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyYEHUE.

TexHuueckue YCTpOﬁCTBa U MPAKTUYICCKOC ITPUMCHCHUC: CHGKTp&J’IBHHI’I aHaJInu3 (CHCKTpOCKOH),
JI1a3ep, KBAHTOBBIN KOMIIBIOTEDP.

Mopens onbita Pezepdopna. Onpeaenenne JIMHBI BOJTHBI Jlazepa.
Habmonenue muHeRvaTeIx CIeKTpoB u3nyueHus. Jlasep.
VY4eHn4eckuit HKCIIepUMEHT, 1TabopaTOpHbIE pabOThI
Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. AToMHOE AP0

SKCHepI/IMeHTBI, AOKa3bIBAIOMIUE CIIOKHOCTb CTPOCHUA A1apa. OTKpI)ITI/Ie PaanOaKTUBHOCTH.
OmneiTel Pezepdopaa o onpenenennio coctaBa paaloakTUBHOrO uznyyeHus. CBoiictsa anbda-,
Oera-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbBIE OPTaHU3MBI.
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OTtkpeITHE TPOTOHA U HelTpoHa. HykinonHnast monens sapa ['eitzendepra— MBanenko. 3apsis
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIeKTpOHHBINA U TO3UTPOHHBIN OeTa-pacmaj. ['aMma-u3nydeHue.
3aKOH paIM0aKTUBHOTO pacHaja.

DHeprus CBS3U HYKIIOHOB B sifpe. SnepHbie cunbl. JlehekT macchl siapa. SaepHbie peakium.
[enenue u cuuTe3 AA€EP.

SAnepuslii peaktop. TepmosinepHsiii cuaTtes. [Ipo0ieMsl U TEPCIEKTUBHI SIEPHOM SHEPTETUKH.
OKOJIOTUYECKHUE ACIEKTHI SIAEPHOU YHEPTETUKH.

OnemeHTapHble YacTULlbl. OTKPBITHE TO3UTPOHA.

Metoabl HaOMIOEHUS U PETUCTPAIIUU JIEMEHTAPHBIX YacTull. OyH1aMeHTaIbHbIE
B3auMOIeCcTBUsA. EAMHCTBO u3znueckoi KapTHHBI MUpA.

TexHuveckue ycTpoiicTBa U IpaKTHYECKOE TPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peakTop, aTOMHast boMOa.

Cu€TunK MOHU3UPYIOIIUX YaCTHULL.

VYueHnuecKui 3KCIepuMeHT, 1a00opaTopHble paboThI

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHS acTpoHOMUU. [IpHKITagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE ACTPOHOMHH.

Bun 38é31H0r0 Heba. Co3Be3nus, ipKue 3BE3/IbI, IAHETHI, UX BUAUMOE JBIKeHue. ColHeuHas
CHCTEMA.

Connue. ConHeunast akTuBHOCTh. McTounuk sHeprun ConHua U 3BE€371. 3BE3/bl, UX OCHOBHbIE
XapaKkTEepUCTUKHU. [lnarpaMMa «CHneKTpaIbHbII KJIacC — CBETUMOCTbY. 3BE3/IbI TJIABHOU
IMOCJIEIOBATENLHOCTH. 3aBUCHMOCTD «Macca — CBETUMOCTh) IS 3BE3]] IJIaBHOM
MoCJIeI0BaTeIbHOCTH. BHyTpeHHee cTpoenue 38€31. CoBpeMEHHbIE ITPEICTABICHUS O
MPOUCXO0KACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hama ["anaktuka. [Tonoxenue u amxenue Connia B ['anaktuke.

Tunel ranaktuk. PaguoranakTuku v kBazapbsl. YHEpHBIE IBIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacumupenue Beenennoit. 3akon Xa66m1a. Pazberanue ranakTuk.

Teopus bonpmoro B3peiBa. PenukroBoe n3iydenue.

Macmrabnas ctpykrypa Beenennoii. Metaranaktuka. Hepenénnsie mpo0OiaemMbl aCTpOHOMUHU.

YyeHuueckue HaGJ’IIOI[eHI/I}I
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Habmoienust HeBOOPYKEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH JUIs
OTIpeIeNIeHNs TIOJI0KEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3AMS
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.
O6o0maronee NoBTOpeHne

Ponb ¢usuky u acTpOHOMUHU B SKOHOMUYECKOM, TEXHOJIOTHYECKOM, COIMATLHON U ATHYECKOM
chepax IeaTebHOCTH YeJIOBEKa, POJIb K MECTO (DU3UKH M aCTPOHOMHH B COBPEMEHHOW Hay4YHOU
KapTUHE MHUPA, POJIb GU3HIECKON TeOPUH B (HOPMHUPOBAHHUH MPEJCTABICHUN 0 PU3NUECKON
KapTUHE MHUpPa, MECTO (PU3NUYECKON KApTUHBI MUPA B OOIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IIPUPOJE.

MesxknpeaMeTHbIe CBSI3H

I/I3y‘IeHI/IC Kypca (I)I/I3I/IKI/I 0a3oBoro YPOBHS OCYHICCTBIISICTCS C y‘IéTOM COACPIKATCIIbHBIX
MCXKITPCAMCTHBIX CBs3EM C KypCaMUu MaTCMaTUKU, 6I/IOJ'IOFI/II/I, XHUMHU, reorpa(bI/H/I U TCXHOJIOI'HUH.

MesxnpeaMeTHbIE IOHSTHS, CBSI3aHHBIE C U3YUYEHHUEM METOJI0B HAYYHOTO TIO3HAHMUSI: SIBJIICHUE,
Hay4yHbIN (haKT, TUMOTE3a, PU3NYECKas BEIMYNHA, 3aKOH, TeOpHs, HAOII0JeHHE, IKCIIEPUMEHT,
MOJCIIUPOBAHUE, MOJIEIb, U3MEPCHHE.

Maremartuka: pEeICHUC CUCTCMbI ypaBHeHI/Iﬁ, TPUTOHOMCTPUYICCKUC q)YHKI_[I/II/IZ CHUHYC, KOCUHYC,
TAHI'CHC, KOTAHI'CHC, OCHOBHOC TPUTOHOMCTPHICCKOC TOXKIACCTBO, BCKTOPBLI U UX IIPOCKINH Ha
OCH KOOpJAHHAT, CJIOKCHHUEC BEKTOPOB, IIPOU3BOJIHBIC 3JICMCHTAPHBIX (I)YHKI_II/II‘/‘I, IIPHU3HAKH
HO,I[O6I/I$I TPEYIrOJIbHUKOB, OMPCACIICHUC TUIOMIAAN ITJIOCKUX (I)I/Il"yp u 00béMa Tell.

buonorus: QJICKTPHUYCCKUC SABJICHUS B JKUBOM IIpupoae, KoJyiebaTeIbHEIE JABHUXXCHUS B JKUBOH
npupoac, OITUICCKUEC ABJICHHUA B JKMBOU npuponae, JIeficTBHE paauanu Ha )KUBBIC OPraHU3MBbI.

XHUMUS: CTPOCHUC ATOMOB U MOJICKYJI, KPUCTAIIMYCCKAsA CTPYKTYpa TBépI[BIX TCII, MCXaHU3MbI
O6paBOBaHI/ISI KpHCTﬂJ’IJ’IH‘ICCKOfI peHléTKI/I, CHCKTpaJ'IBHHﬁ aHaJInu3.

FGOFpa(I)I/I}II MAar"duTHBIC I10JIr0Ca 3eMJ'II/I, 3AJIC)KN MArHUTHBIX PYA, (I)OTOC"béMKa 3€MHOM
IMMOBCPXHOCTH, TPCACKA3aHUC 36MJ'I€Tp$[C€HHfI.

TexHonmorus: TMHUN JIEKTPOIepeiad, TeHEpaToOp MEPEMEHHOIO TOKa, MIEKTPOABUIaTelb,
UHIYKI[MOHHAs 11e4b, pajap, paAuoNpuéMHUK, TeEBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapest.
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3. CTPYKTYPA U COJEPXAHHUE OBIIEOBPA3OBATEJILHOM

JNCHUIIVIMHBI

3.1.  O0bem yuyeOHOro mpeaMeTa U BUAbI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BeM yacoB

O61beM 00pa3oBaTe/IbHON MPOrpaMmbl (BCero) 174
O0beM padoThI 00yUYAKOIIUXCS BO B3AaUMO/IEliCTBHM € MpenoaaBaTejiemM 20
B TOM YHCJIE:
JIEKIUHU
8
nabopaTopHbIEC 3aHATHUS
10
MPAKTUYECKHE 3aHITHS
154
caMmocTosiTenbHast pabora
2

[IpomexyTounas arrectanus B popMe IK3aMeHa
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3.2. Temaruueckoe IVIAHMPOBAHUE U cojlep:kaHue 001e00pa3oBaTeIbHON qucHUIIIMHBI «DU3NKA»

HaunmenoBanmue O0bem
Conep:xxanue ydye0HOro Mmarepuaja u (opMbl OPraHU3aANUM AeSITeJILHOCTH 00y4a0IMXCS
pa3iesioB U TeM 4acoB
1 2 3
Pasznea 1. Mexanuka 30
Tema 1.1 OCHOBHOE coJiep:KaHue

OcHOBBI KMHEMAaTHKH | MexaHuueckoe JBUKEHHE U ero BUbl. MarepuanbHas Touka. OTHOCUTEIBHOCTh MEXaHUYECKOTO JABHKEHUS.
Cucrema orcuera. [Ipuanun otHocuTensHOCTH ["anmues. CrnocoOsl onucanus nuxenus. Tpaekropus. [1yTs.
[Tepememnienue. PaBHoMepHOE psiMosIiHEeHOe aBkeHne. CKOpocTh. MTHOBEHHAS U CPEIHSS CKOPOCTH.
VYckopenue. IlpsiMonuHelHOE JBHKEHUE C IOCTOSIHHBIM YCKOpEHHEM. JIBMKEHHE ¢ IOCTOSHHBIM
YCKOPEHUEM CBOOOIHOTO Ma/ICHUS.
PaBHOMEpHOE NBHKEHHE TOUKH IO OKPYXKHOCTH, YIJoBas CKOpPOCThb. LleHTpocTpeMHTENbHOE YCKOpPEHHE.
Kunemartunka abcomoTHO TBEPAOTO Tela.
IpakTuyeckoe 3ansaTue [I3Nel 1
Pemenne 3aga4 no reme «OCHOBbI KHHEMATHKH.
CamocrosiTesibHasA padoTa: 12
N3yuenue Tteopernueckoro wmarepuana MexaHUYECKOEe JABWKEHHE, KHHEMATHUYECKHE XapaKTePUCTUKHU
JBIKEHUS, 3aKOHBI MEXaHUYECKOTO JIBUYKEHUS
TectupoBanue
Pemrenne 3amad mo reme

Tema 1.2 OcHOBHOE coep:KkaHue
OCHOBBI ITMHAMMKH OcHoBHas 3ana4ya nuHamuku. Cuna. Macca. 3akoHbl MexaHuku HptoToHa. Cuiibl B IpUpo/Ie.

Cuna TsDKECTH M CHJIa BCEMHPHOTO TATOTEHMs. 3aKOH BCEMHMPHOro TiroteHus. IlepBas kocmuueckas
CKOPOCTb.
Bec. Hesecomocts. Cuitbl ynipyroctu. Cuitbl TpeHust. J[Brkenue miaaHeT U Mayibix Tes1 COJTHEYHON CHCTEMBI.
Jlaboparopuas padora JIPNel «M3yueHue OBWKEHHS TeJia MO OKPY:KHOCTH MOJA [eHCTBHEM CHJI | 2
YIPYTrOCTH U TIKECTH».
IIpakTnyeckoe 3ansaTue II3Ne2 1
Pemenne 3aga4 no reMe «OCHOBBI ITMHAMMKID)
CamocrosiTesbHast padoTa 8

N3ydenne Teopernueckoro Mmatepuana Cuia. Macca. 3akons! HetoToHa. Buel cun B mpupoge.
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OTBeTBI Ha BONIPOCHI
TectupoBanue
Pemenue 3ana4 no reme

Tema 1.3 OCHOBHOE coJiep:KaHue
3akoHbl coxpaHenuss B | imnynee tenma. Mmmynbe cuibl. 3aKOH COXpaHEHUsT UMITyJIbca. PeakTUBHOE IBMKeHWE. MexaHudeckas
MeXaHHKe paboTa ¥ MOIITHOCTb.
Kunernueckas sneprus. [loreHnmnansHas sHeprus.
3aK0H COXpaHEHHSI MEXaHUYECKOH dHeprun. PaboTa CHITBI TSHDKECTH B CHJIBI YIIPYTOCTH.
KoncepBaruBHbie cuibl. [IpuMeHeHHE 3aKOHOB coxpaHeHHs. VICogb30BaHME 3aKOHOB MEXAaHUKH IS
OOBSICHECHUS JBWKCHHSI HEOCCHBIX Tel W Uil Pa3BUTHS KOCMHUYECCKHUX HCCICAOBAHUN, TPAHUIIBI
MIPUMEHUMOCTH KJIACCHYECKON MEXaHUKH.
CamocrosiTesibHas padora 6
N3ydyenue teopernueckoro marepuana: Mmmynbc Tema. Mmmynbe cuiibl 3aKOH COXpaHEHHS HMITYJIbCA.
PeaktuBHOe nBmkeHue. Mexanuueckas pabota u MoOIIHOCTh..Kunetnueckass sueprusi. IloTeHmmanbHas
SHEPTHS.
3aKOH COXpaHEHUsI MEXaHUYECKON IHEPTHUH.
OTBeTHI HAa BOIPOCHI
TectupoBanue
Pemenne 3agau mo Teme
Pa3nes 2. MoJsiekyasipHas pu3uKa M1 TEPMOJAUHAMHUKA 34
Tema 2.1 OcCHOBHOE co/Iep:KaHue
OcHOBBI MOJICKYJISIPHO- | OCHOBHBIE TOJIOKEHHUST MOJEKYISIPHO-KUHETHYECKON Teopuu. Pasmepbl M Macca MOJEKYyl U aTOMOB.
KHHeTHYecKoi Teopun | bpoyHoBckoe aBmxeHue. CUIIbI U SHEPTHUST MEXMOJIEKYIISIPHOTO B3auMoaeicTBUsA. CTpoeHne ra3000pa3HbIX,
KUJKUX U TBepAbIX Tell. MneanbHslii ra3. JlaBnenue rasa.
OcHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETHYECKON TeOpHH Ta30B. TeMmrepaTypa H €€ H3MEepeHHe.
TepMonuHaMuyeckasi IKajia TeMmrepaTypbl. AOCOTIOTHBIM HyNIb TeMmIeparTypbl. Temmeparypa 3Be3.
CKopocTH ABMKEHUS MOJICKYJ U X U3MEpEHHUE. Y paBHEHHUE COCTOSHUS UICATHHOTO Ta3a.
W3ompornieccel u ux rpaduxu. ['a3oBbie 3akoHbI. MoIsipHas ra30Basi IOCTOSTHHAS.
JlaGoparopunasi padora JIPNe2 1
«M3mepeHne Macchbl BO31yXa B 00béMe KJIACCHOM KOMHATBI».
IIpakTnueckoe 3ansaTue I13Ne3 1
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Pemienue 3a1au Ha YPAaBHCHHEC COCTOAHUSA UACAIBHOI0 1ra3a, ra30Bbi€¢ 3aKOHbI

CamocrosiTesibHas padora

N3ydenue teopeTtnueckoro Marepuasia: (OCHOBHBIE TIOJIOKEHHUS MOJEKYJISIPHO-KMHETUYECKON TEOpHH.
WneanbHbliil ra3. J[aBaenue rasa.

OCHOBHOE YypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOM Teopuu Ta30oB. Temieparypa W €€ HU3MEpPEHHUE.
YpaBHEHHE COCTOSAHUS MACATBHOIO ra3a. ['a30BbIe 3aKOHBI.

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Pemenne 3amad mo teme

12

Tema 2.2
OcHOBBI
TEPMOAUHAMHUKH

OcHoBHOE CoACPKAHUEC

BuyTpenHss sHeprus cucteMbl. BHyTpeHHss sHeprus uaeanbHoro raza. PaGora u Teriora kak (opMbl
repeladyv SHEPTUH.

TemnmoemkocTh. Y nenpHas TeroeMKocTh. KoianuecTBo TemnoTel. YpaBHeHHE TerioBoro Oananca. [lepsoe
Hayajo TePMOJIMHAMHUKU. AnabaTHbIN mpoiecc. Bropoe Hauano TepMOgMHAMUKH.

[TpuHUMT NEWCTBUS TEIUIOBON MAIIIMHBI.

Terossie aguratenu. KI1J{ remoBoro asuratesns. XoiaoauiapHble MaliiHbl. OXpaHa NpUpoIbl.

IIpakTnyeckoe 3ansaTue [13Ne4.
Pemenne 3aga4 no reMe «OCHOBBI TEPMOAMHAMHUKH»

CamocrosiTesibHas padoTa

N3ydyenune teopernyeckoro martepuana BHyTpeHHss sHeprus ujaeanbHoro raza. PaGora m TemnoTa Kak
(hopMbI Iepesauu SHEPIUH.

KonunuecTBo Temnotel. YpaBHeHHE TeIUioBOro Oananca. [lepBoe Hauamo TepMoavHaMUKH. AMuabaTHBIHN
npouecc. Bropoe Hauano TepMOgMHAMUKH.

IIpyHIMI AEHCTBUSA TEILIOBOM MAILIMHBI.

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Pemenue 3agay mo Teme

10

Tema 2.3
ArperatHbie COCTOSIHUSA
Belecrsa u ga3oBble
nepexoabl

OcHoBHOE coep/KaHHe

Ucnapenune u xonaeHcamnus. HachIeHHBIN map ¥ ero cBoKWcTBa. AOCONIOTHAS M OTHOCUTENIbHAS BIAXKHOCTH
BO3/yXa.

XapakTEepUCTUKA KHUJIKOTO COCTOSHHUS BEIIECTBA. XapaKTEPUCTUKA TBEPAOrO COCTOSIHUS BEIIECTBA.
Kpucrannnueckne u amopgHbie Tena.
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VYnpyrue cBoricTBa TBEpJIbIX Te. 3akoH ['yka. MexaHnyeckue CBOMCTBA TBEPJIbIX TEII.

JlabopaTopnasi padora JIPNe3 1

«OnpenesieHne BJAKHOCTH BO31yXa B KJIACCHOH KOMHATeE).

CamocrosiTesibHast padoTa 8

N3ydenue teopernyeckoro martepuana: Mcnapenue u xonjaeHcanusi. HacwlnieHHBINH Map U €ro CBOMCTBa.

AOCOIOTHAs M OTHOCHUTENbHAS BIAXKHOCTH BO3TyXa.

XapakTepucTUKa JKUJIKOTO COCTOSHUSI BEIIEeCTBA. XapaKTepUCTUKAa TBEPAOrO0 COCTOSIHHMS BELIeCTBa.

Kpucraimnmaeckne u amopgHbIC Tena.

Yupyrue cBoiicTBa TBepbIX Tell. 3akoH [ 'yka. MexaHnueckue CBOMCTBa TBEPABIX TEI.

OTBeThI Ha BOIIPOCHI

TectupoBanue

Pemenne 3amad no reme

Paznen 3. DuekTpoanHamMuka 48
Tema 3.1 OcHOBHOE coJiep:KaHue -

DJIEKTPUYECKOe MoJIe | DIeKTPUUECKUE 3apsapl. DIEMEHTAPHBINA dIIEKTPUYECKHNA 3aps/l. 3aKOH cOXpaHeHus 3apsaga. 3akoH Kymona.

DnekTpuueckas IMOCTOSHHAA. DIEKTpuueckoe moisie. HampsokeHHOCTh siekTpuueckoro mons. [IpuHiun

Cylnepro3unuuu nojei. IIpoBogHUKH B 3JIEKTPUYECKOM ITOJIE.

JIM3IeKTpUKH B 3JIeKTpruuecKoM node. [lonspuzanns qu3ieKTpruKoB.

Pabora cunm oanektpocratmyeckoro moia.  [lotenmuan. PasHocte moTeHnmanoB. CBs3b  MEXIY

HaAIPSHDKEHHOCTBIO M PA3HOCTHIO MOTEHIINAIOB 3JIEKTPUYECKOTO MOJIS.

OnexTpoeMkocTh. Enunuiel snektpoemkoctd. Konaencaropsl. CoenquHeHHE KOHJIEHCATOPOB B OaTapero.

OHeprus 3apsHKEHHOI0 KOHACHCATOpa. JHEPrus dJIeKTpudeckoro noiis. IlpuMeHenne KoH1eHcaTopoB

CamocrosiTesibHas padoTa 14

N3ydyeHne TeopeTHYecKoro Marepuana: JIeKTpUUECKUE 3apsbl. 3aKOH COXpaHeHus 3apsaja. 3akoH KysoHa..
Onexrpudeckoe nose. HanpsykeHHOCTh 2JIEKTPUUYECKOTO TOJI.

Ilorenuman. PasHocTe mnoTeHuuanoB. CBA3b MEXAY HANPSDKEHHOCTBIO W Pa3HOCTBIO IOTEHIIMAJIOB
JNEKTPUYECKOTO TTOJI.

OnexrpoeMkocTb.. Kownaencatopbl. CoennHeHHE KOHJEHCATOPOB B OaTapero. DHeprusi 3apsyKEHHOTO
KOHJICHCATOPA. DHEPTHUs JIEKTPUYECKOro nous. [IpuMeHeHne KoHaeHCcaTOpoB

OTBeTHI Ha BONIPOCHI

TectupoBanue

Pewrenue 3amad o reme
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Tema 3.2
3aKOHBI MOCTOSTHHOIO
TOKA

OCHOBHOE cO/Iep:KaHue

YcnoBus, HEOOXOAMMBIC MJisi BO3HUKHOBEHUS M TMOJJCPKAHUS dJIeKTpudeckoro Toka. Cuia Toka o
IJIOTHOCTh TOKa. 3akoH Oma i ydacTKa IeNd. 3aBHCHUMOCTh SJEKTPUYECKOTO COMPOTUBICHUS OT
Marepuaia, JUIMHbI M IUIOMIAAM TIONEPEYHOTO CEUYEeHHs] MPOBOJAHUKA. 3aBUCHUMOCTBH JIIEKTPHUUYECKOTO
COMPOTHUBIICHUS TPOBOJHUKOB OT Temmeparypbl. TemmeparypHblid KOA(D(HUIIMEHT CONMPOTHUBICHHUS.
CBepXIpOBOIUMOCTb.

Pabota u MOmIHOCTH TIOCTOSHHOTO TOKa. TemmoBoe geilctBue Toka. 3akoH Jxoymns—IJleHma.
DNEeKTPOABUKYIIAs CHJIa UICTOYHUKA TOKa. 3akoH OMa JyIsl OJTHOM 1IeTH.

Onektpuyeckue 1enu. [lapamiensHoe W MocaeA0BaTeIbHOS COSIUHEHNE MPOBOAHUKOB. 3akoHbl Kupxroda
Jutst y3na. CoeTMHEeHne NCTOYHUKOB AJIEKTPUUECKOM SHEPTHH B OaTapero.

IIpakTuyeckoe 3anaTue II3NeS
Pemenue 3a1a4y no rteme «JKBHBAJIEHTHOE COeJMHEHUE CONMPOTHUBJIEHHE B YIEKTPHYECKHX IENAX €O
CMENIAHHBIM COeJHHEHHEM MPOBOIHUKOB

JlabGopaTopHas padora JIPNe4

«Coopka siekTpudeckoid nenu. M3mepeHue cuiibl TOKA, HANPSIZKEHUs], CONPOTHUBJICHUS HM3MeEpeHue
I/IC ¥ BHYTpPeHHEro CONPOTUBJIEHUSI HCTOYHUKA TOKA.

CamocrosiTesbHast padora

N3ydenue TeopeTnueckoro Mmatepuaia:. Cuiia Toka U IJIOTHOCTh TOKa. 3akoH OMa Il y4acTka LeMu. .
PaGora ¥ MOIIHOCTH TOCTOSIHHOTO TOKa. TeruoBoe feiictBue Toka. 3akoH Jxoyns—IJleHna.
DNeKTPOABUKYIIAsl CHJIa UCTOYHHUKA TOoKa. 3akoH OMa JIj1st TIOJTHOM TIeMH.

Dnextpuueckue nenu. [lapamiensHoe U mociuea0BaTeNbHOE COeIMHEHUE MPOBOAHUKOB. 3akoHbl Kupxroda
utst y3na. CoeTuHeHne NCTOYHUKOB AJIEKTPUUECKOM SHEPTHH B OaTapero.

OTBeTHI HAa BOIPOCHI

TectupoBanue

Pemenne 3agay mo Teme

10

Tema 3.3
DJIeKTPUYECKH A TOK
B Pa3/iIMYHBIX Cpeaax

OcHoOBHOE coaep:kaHue

DNEeKTpUUYECKUH TOK B METa/IaX, B JJEKTPOJIMTAxX, ra3ax, B BaKyyMe. OJEKTPOJIM3. 3aKOH 3JIEKTPOJIU3a
@apanes. DIEKTPOXUMUYECKNNA SKBUBAJICHT. BH/IbI ra30BbIX pa3psioB.

Tepmoanexktponnas smuccus. [lnasma.

DnexTpuueckuid TOK B modynpoBofgHuKax. CoOcTBeHHas M NpuUMecHas MpoBoAMMOCTH. P-n mepexon.
ITpumeneHne noaynpoBoJHUKOB. [10ynpoBOIHUKOBBIE TPHUOOPHI.
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CamocrosTenbHas paboTa

N3ydyeHne TeopeTUUECKOro MaTepuaa DJIEeKTPUUECKUM TOK B METAJUIAX, B 3JEKTPOJIUTAX, ra3ax, B BAKyyMe.
DJeKTpoJin3. 3aKOH dJeKTpoun3a Papajaes. Buabl ra3oBeIX pa3psgos.

DOnexTpuueckuid TOK B HoaynpoBofgHuKax. CoOCTBEHHas M INpuUMecHas IpoBoAuUMOcTH. P-n mepexon.
[Ipumenenue noaynpoBoIHUKOB. [1omynpoBOJHUKOBBIE TPHUOOPHI.

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Tema 3.4
MarbuuTHoe 1moJjie

OcHoBHOE COACPKAHUC

BekTop MHAYKIMM MarHMUTHOro mnojs. HampsokeHHOCTh MarHUTHOrO moJisl. JIeficTBUe MAarHUTHOTO IOJIs Ha
MIPSIMOJIMHEMHBIN TTPOBOJHUK ¢ TOKOM. B3aumopeiictBue TokoB. Cuna Ammnepa. [Ipumenenue cuiabsl Ammepa.
MaruutHsli notok. PaboTta mo nepemenieHuio MpoBOAHUKA C TOKOM B MArHUTHOM TIOJIE.

JleficTBue MarHuTHOrO MoJs Ha JBWXKymuics 3apsa. Cuna Jlopenma. I[lpumenenue cunbl Jlopenna.
Ornpenenenue yaeapHOro 3apsa.

MarnuTHble CBOMCTBa BellecTBa. MarHuTHasi npoHuniaeMoctb. CojlHeYHas aKTUBHOCTh U €€ BIUSHHUE HA
3emit0. MaruuTtHbie OypH

CamocrosiTesibHas paGora

N3ydyeHne TeopeTueckoro mMarepuana: BekTop MHIyKIMU MarHUTHOTrO moiisi. Hanps»keHHOCTh MarHUTHOTO
nosisl. JleficTBMe MarHUTHOTO MOJI Ha IPSIMOJIMHEWHBIN TPOBOAHMK ¢ TOKOM. B3anmopeiictsue TokoB. Cuna
Awmriepa.

JlelicTBre MarHUTHOTO TOJIA Ha ABWKYyIMiics 3aps. Cuna Jlopenna. [Ilpumenenue cuibl Jlopenna..
MaruuTtHble cBOMCTBa BeliecTBa. MarHuTHas NpoHMIIAEMOCTb. COJIHEYHas aKTMBHOCTb M €€ BIMSHHME Ha
3emitto. MaruutHele Oypu

OTBeTHI Ha BONIPOCHI

TectupoBanue

Pemenue 3a1a4 no reme

Tema 3.5
JIEKTPOMarHUTHasA
HHAYKIUSA

OcHoBHOE COACPKAHUC

SBnenue rnekTpoMarHuTHON MHAYKIUU. [IpaBuno JleHna. 3akoH 37I€eKTpOMarHUTHOW MHIAYKUMU. BuxpeBoe
anekTpudeckoe nojue. 3/1C NHIYKINA B IBHKYIIMXCS POBOJHHUKAX.

SABnenue caMoMHAYKIMU. THAYKTUBHOCTE. DHEPrusi MArHUTHOTO MOJIs TOKA. B3aMMOCBSI3b 31E€KTPUUECKUX U
MarHUTHBIX MOJIeH. DIEKTPOMAarHUTHOE T10JIe

CamocrosiTesibHasi padoTa
M3yueHne TeopeTHUecKoro marepuana: SBieHue saeKTpoMarHUTHOM uHAykuuu. IlpaBuno Jlenna. 3akoH

36




ANEKTPOMArHUTHOW UHYKITHH.

SABnenue caMoMHAYKIMU. HAYKTUBHOCTh. DHEPrusi MArHUTHOTO TOJIsI TOKA. B3aMOCBS3b 2JIEKTPUYECKUX U
MarHUTHBIX MOJIEH. DNEKTPOMArHuTHOE I0Jie

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Pemenue 3amad o reme

Pa3nen 4. Kojie6anus 1 BOJIHBI

20

Tema 4.1
MexaHnyecKue
KOJIe0aHUA U BOJHBI

OcHoBHOE COACPKAHUEC

Konebarenbnoe gBmxenue. [‘apmonuueckue konebanus. CBOOOAHbIE MeXaHWYECKHE KoyeOaHUs.
[IpeBpamenne sHeprum mpH KojieOaTeabHOM ABWKeHHH. (CBOOOJHBIE 3aTyXarollue MeEXaHHYeCKHe
KosebOanus. Marematudyeckuii MasTHUK. [IpyXHMHHBIN MasTHHK.

BreinyxneHHble MexaHnuyeckue kosiebanus. Pesonanc.

[lonepeunble W MOPOAOJBHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI. 3BYKOBBIE BOJIHBL. YJIBTPa3ByK U €ro
IIPUMEHEHHE

JlaGoparopunasi pabora JIPNeS
«/3yyeHne 3aBHCHMOCTH TEPHUOAA H YACTOTHI KOJEOAHHMH MAaTeMAaTH4YeCKOr0 MASITHUKA OT JJIHHbI
HUTH)

CamocrosiTesbHast padoTa

N3ydenue teopernueckoro Marepuana: Konebarensnoe npuxxenue. ['apmonnueckue konedanus. CBoOOIHbIE
MexaHudeckue Konebanus. [IpeBpamieHue sHepruu mpu KosebaTrenbHOM JBUKEHUH. CBOOOJHBIE
3aTyxarolue MexaHnyeckue Konedanus. MatemaTuueckuil MasiTHUK. [IpyKHHHBIN MasTHUK.
BriHyx1eHHbIE MexaHUYecKHe KosebaHus. Pe3oHaHc.

[lonepeunble W TPOJOJBHBIE BOJHBL. XapaKTEPUCTUKU BOJHBL. 3BYKOBBIE BOJIHBI. YJIbTPa3ByK M €ro
IIPUMEHEHNE

OTBeTHI Ha BOIIPOCHI

TectupoBanue

Pemenue 3ana4 no reme

Tema 4.2
DJIeKTPOMArHUTHbIE
KO0J1€0aHUA U BOJIHBI

OcHoBHOE coep/kaHue

CBoOoanbIe dMeKTpoMarHuTHeIe KoneOanus. [IpeBpaimenue sHepruu B kKonebarensHOM KoHType. DopMmyna
Tomcona. 3aryxaromue 3J€KTpOMarHUTHbIE KojeOaHus. ['eHepaTop He3aTyXalolMX 3JIEKTPOMArHUTHBIX
KosieOaHuil. BeIHYX/I€HHBIE AJIEKTpUUYECKUE KOJIeOaHHUs.

IlepemenHsbIl TOK. ['eHEpaTOp NEpeMeHHOro Toka. EMKOCTHOE M MHAYKTUBHOE COITPOTUBIIEHUS] IEPEMEHHOTO
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TOKa. AKTUBHOE COMPOTHBIIeHHE. 3akoH OMa JIJIs 3JIEKTPUUECKOH 1eNH IePeMEHHOT0 TOKa.

Pabota W MOIIHOCTH TepeMEeHHOro Toka. PezoHanc B anekrpuueckoil nemnu. Tpancdopmartopsl. Toku
BbICOKOM yacToThl. [lomydenue, nepenaya u pacupeeneHue dJIeKTPOIHEPruu. DIIEKTPOMArHUTHOE 10JIe Kak
0coOBIi BUJ] MAaTEpUH.

DOneKTpoMarHuTHeIe BOJHBI. (CBOWCTBAa AJIEKTPOMArHUTHBIX BOJIH. Bubpatop I'epuma. OTKpBITHIMA
kosebatenbHbIi KOHTYp. M300perenue paaro A.C. IlonoBeiM. [ToHsTHE O pagnocBs3u.

[Tpunnun paauocsssu. [IpuMeHeHne 31eKTPOMarHUTHBIX BOJTH

IIpakTnueckoe 3ansaTue II3Ne6
Pemenue 3ana4 no reme «Kojiedanus 1 BOJIHBD)

CamocrosiTesbHast padoTa

N3zyuenne teopernueckoro marepuaia: CBoOOIHbIE 31€KTpOMarHuTHele Konebanus. [IpeBpaienue snepruu
B KonebarenbHOM KoHType. Popmyna Tomcona. 3aryxaromye 3JIeKTpOMarHuTHbIE KojeOaHus. ['eHepaTop
HE3aTYyXaIOLUX IEKTPOMarHUTHBIX KOJIeOaHUH.

IIepemenHsbIi TOK. I'eHEpaTOp MEpEMEHHOr0 TOKa. EMKOCTHOE M HHIIYKTHUBHOE COIIPOTHUBIICHUS IEPEMEHHOTO
TOKa. AKTUBHOE CONPOTHUBIICHHE. 3aKOH OMa ISl 2JIEKTPUYECKOM LM IEPEMEHHOT0 TOKaA.

PaboTa 1 MOITHOCTH NTEPEMEHHOTO TOKA.

OnekTpoMarHuTHele BOJHBL. CBOMCTBa 3JEKTPOMAarHUTHBIX BONH. Bubparop [I'epma. OTKpbITHII
KoJiebaTenbHbId KOHTYp. M300peTenue panguo A.C. [TonoBeiM. [ToHsATHE O pannoCBs3H.

OTBeTHI Ha BONIPOCHI

TectupoBanue

Pemenue 3a1a4 no reme

10

Pa3pen 5. OnTuka

22

Tema 5.1
IIpupona cBera

OcHoBHOE coep/KaHHe

Toueunslil ncTOYHUK cBeTa. CKOPOCTh paclpOCTPAHEHHUs CBETA. 3aKOHBI OTPAKEHUS U MPEIOMIICHUS CBETA.
Conneunsle u yHHbIE 3aTMeHUs. [Ipuniun [rolirenca.

[Tonnoe otpaxenue. Jlun3zel. [locTpoeHue mzoOpaxenus: B nuH3ax. DopMmyna TOHKOW JTUH3BL. YBEIUYCHHE
nmuH3bl. [11a3 kak ontudeckas cucrema. Onruueckue npuOopsl. TenecKkornsl.

. Cnna cBeta. OcBemEHHOCTE. 3aKOHEI OCBEIIEHHOCTH.

JlaGoparopuas padora JIPNe6
«OmnpenesieHue NoKa3zareJis NPeJTOMJIEHUS CTEKJIA OTHOCUTEJIbHO BO3IYXa).

IIpakTnueckoe 3ansaTue II3Ne7
«3aKOHBI reOMeTPHYECKONH ONTHKMI
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CamocTrosiTesbHasi padora

N3ydyeHne TeopeTHYECKOro Marepuasna: 3aKOHbl OTPaXKEHMsI U IpesiomyieHusl cBeTa. COJHEUHbIE U JyHHBIE
3arMmenus.. [lonnoe orpaxkenue. Jlunsbl. Iloctpoenue nzobpaxenus B auH3ax. DopMyna TOHKOU JIMH3BI.
VBenuuenue nuH3bl. [1a3 kak ontuueckas cuctema. OnTudeckue npuoopsl. TenecKomnsl.

OTBeTHI HAa BOIPOCHI

TectupoBanue

Pemenue 3amau no reme

Tema 5.2 OcHoOBHOE coaepkaHue
Boanosble cBoiictBa | nTepdepennus cera. KorepeHTHOCTh cBeTOBBbIX Jyueil. MHTepdepeHnus B TOHKUX IuleHKax. Kousbna
cBeTa Herotona. Mcnonb3oBanne naTepdepeHny B Hayke U TexHuke. Judpaknus ceera. JAudpaknus Ha IMeIH B
napajiesIbHbIX Jydax. JuppakuuonHas pemerka.
[Tonspuszanust nonepeunbix BoJH. llomspuzanms cBera. [IBoitHoe nydenpenomiieHue. [lomspounsl.
Hucnepcus csera.
Bunel uznyuenuit. Buasl cnexktpoB. Cnextpsl ucnyckanus. Crnekrpsl norioieHus. CeKTpaabHbld aHAIN3.
CrnekTpasnbHble Kiacchl 3Be37. YibTpaduoneroBoe usnydenue. Mudpakpacnoe uznyuenue. PeHTreHoBckue
nyun. MIx npupoza u cBorictsa. [lIkana 31eKTpOMarHUTHBIX U3JIYYEHHM.
CamocrosiTesbHast padoTa
Nzyuenne Tteopernyeckoro wmarepuana: Wurepdepennus cBera. udpaxmus csera. [JudpakiumonHas
pewerka. [Tonsgpuzanus csera. [[BoiiHoe ydenpenomienue. Jucnepcust cBera.
Bunel usnydenuii. Bunel crnekrpoB. Crnektpsl ucnmyckanus. CHeKTpbl NOTJIOUIEHMS. YIbTpaduoieToBoe
uznydyenue. MuppakpacHoe usnydenue. PentreHosckue syun. [llkana 37eKTpOMarHUTHBIX U3ITy4eHHUH
OTBeTHI Ha BOIIPOCHI
TectupoBanue
Tema 5.3 OcHoOBHOE coaep:xaHue
CrneunnajbHas Teopusi | J[BukeHHe co CKOPOCThIO cBeTa. [locTynaTsl TEOPUM OTHOCUTENLHOCTH M CIIEACTBUS U3 HUX.
OTHOCHTEIbHOCTH WHBapuaHTHOCTh MOJYJIsl CKOPOCTH CBETa B BakyyMe. DHeprus mokos. CBs3b MacChl U SHEPTHMU CBOOOIHOM

YaCTHIIBI. DJIEMEHTHI pCHHTHBHCTCKOﬁ JUHAMHKH.

CamocrosiTesbHast padora

N3ydenue Teopernueckoro matepuania: [locTynaTsl TEOpUM OTHOCUTEIBHOCTH U CIEACTBUS U3 HUX.
OTBeTHI Ha BONIPOCHI

TectupoBanue
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Paznen 6. KBantoBasi pusuka

12

Tema 6.1
KBanroBast onTuka

OcHoBHoOe coJep/kaHue

KBantoBass rumnore3a Ilnanka. TermoBoe wusnydyenue. KopmyckynsipHO-BOJHOBOM aAyanu3M. DOTOHBI.
I'umote3a ne Bpoinst 0 BoHOBBIX cBoiicTBax yactuil. COOTHOIIEHUE HeompeseneHHocTel [ eiizenOepra.
JlaBrienne cBera. Xumuueckoe aeiicteue cBera. Onbitel [1.H. JIebenera u H.M. BaBuiiosa.

®otordpdexr. YpaBHenue OunmrTeiiHa a1 ¢orodddekra. Buemnuit porosnexTpudyeckuin dPQexT.
Bayrpennuii poroaddexrt. Tumbl hoTornementon. [Ipumenenue hotodrddexra

CamocrosiTesbHast padoTa 6
N3yuenune teopermyeckoro marepuana: Poronsl. ['mmoresa ge bpoiis 0 BOJHOBBIX CBOWCTBAaX YacTHILI.
CootHomnreHue HeornpeaeneHHocTel [eiizenOepra. [laBinenue ceera.
®orodddext. VYpaBaenue OitHmTenHa g ¢dorodddekra. Buemnuit dotosnexTpuueckuit 3¢ deKr.
Buytpennuii potordpdexr.
OTBeTBI Ha BONIPOCHI
TectupoBanue
Pemenue 3amau no reme
Tema 6.2 OcHoBHoOe coJep:kaHue
®usuka aroma u Pa3BuTHe B3IUI10B Ha CTpOeHUE BellecTBa. MoIeu CTPOSHHsI aTOMHOTO sijipa. 3aKOHOMEPHOCTH B @TOMHBIX
aTOMHOIO siApa CIeKTpax Bojopoaa. SnepHast moaenb aroma. OnelTel O. Pesepdopaa. Mogens atoma Bogopoza no H. bopy.

KBanrtoBsie noctynatel bopa. Jlazepsr.
PaanoakTHBHOCTB. 3aKOH paJMOaKTUBHOIO pacnana. PaguoaktuBHele npespaieHus. CrocoObl HaOmM01eHUsS
U PETUCTpallny 3apsLKeHHBIX YacTull. DddexT BaBunosa — Uepenkosa.
Crpoenue aToMHOro sifipa. Jlepekt Macchl, SHEPrHsl CBA3HM U YyCTOWYMBOCTh ATOMHBIX SIZIEP.
SnepHble peakuuu. SnepHas 3HepreTvka. DHEPreTHYEeCKUil BBIXOJ sJEepHbIX peakiuil. VckyccTBeHHast
pannoakTUBHOCTh. [leneHne Tsokenelx saep. LlemHas anepHas peakuus. Ynpaisemas LENHAs peaklus.
SnepHslil peakTop.
TepMosinepHblii cuHTE3. OHeprusi 3Be3lA. IlomyueHue paauOaKTUBHBIX H30TONOB U HUX INPUMEHEHHE.
buonoruyeckoe nelicTBUE paJMOAKTUBHBIX U3IYYEHUN. DJI€eMEHTapHbIE YaCTHUIIbI
IMpakruyeckoe 3ausitue [I3Ne8 1
Pemenue 3ana4 no pasneny «Kpanroas pusznkay.
CamocrosiTesbHast padoTa 5

N3ydyenue teopermyeckoro marepuana: Pa3sBuTue B3IISI0B Ha CTpoeHHE BemiecTBa. Mojienu CTpOEHHS
aTOMHOTO sipa. SnepHas moxens aroma. OmbiTel J. Pesepdopma. Monens atoma Bomopoaa mo H. bopy.
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KBanTtoBsie noctynatel bopa. Jlazepsr.

PannoakTuBHOCTB. 3aKOH paJuOaKTUBHOIO paclaja.

Crpoenue atomHoro siapa. Jlehekt macchl, SHeprust CBA3M U YCTOMYHUBOCTb ATOMHBIX sLJIED.

SAnepHble peakuuu. SnepHas 3HepreTuka. JHEPreTUYECKUil BBIXOJ sJIEpHbIX peakuuil. VckyccTBeHHast
panuoakTUBHOCTh. [lenieHne Tsokenslx saep. llemnas snepHas peakuus. Ynpasisemas LENHas peaKLus.
S nepHslil peakTop.

Tepmosinepublii cuHTe3. OHeprus 3Be3lA. IloydyeHume pagMOAaKTUBHBIX H30TONOB W HUX IPUMEHECHHE.
buonoruueckoe nelicTBre paguOAKTUBHBIX U3ITYUEHUH. DiIeMEHTapHbIE YaCTULIbI

OTBeTBI Ha BONIPOCHI

TectupoBanue

Pemenue 3ana4 no reme

Paznen 7. Ctpoenue Beenennoii

Tema 7.1
Crtpoenne CostHeuHOM
CHUCTEMbI

OCcHOBHOE cO/Iep:KaHue

Conneuynas cucrema. Ilmanersl, HX BUANMOE ABHKeHHE. MaJible Tejla COITHEYHOW CUCTEMBI.
Cucrema 3emns—IJlyna. Connne. ConHeunast akTuBHOCTb. MicTounuk sneprumn ConHia u 38€371

CamocrosiTesibHas padora

Nzydenue Teoperndeckoro Matepuana: Conneynas cucreMa. [lnaneTsl, uX BUAUMOE IBIKEHUE. Manbie Tena
COJIHCYHOM CHCTEMEL.

OTBeTHI HA BOMIPOCHI

TectupoBanue

Tema 7.2
IBosaronusa Beeaennoit

OcHoBHOE COACPKAHUC

3BE31bI, X OCHOBHBIE XapaKTEepUCTUKH. COBPEMEHHBIE IPEICTABICHUS O NMPOUCXOXKIACHUHU U SBOJIIOLMH
ConHua wm 3BE3A. Otambl Ku3HM 3BE3A. Miueunbiii Ilyte — Hama [amaktuka. Tumbel rajakTuk.
Paguoranaktuku u kBaszapbl. Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa66ma. Teopust Bombmioro
B3pbIBa. MacmraOHas cTpykTypa BeenenHoil. MeraranakTuka.

IIpakTnueckoe 3ansaTue II3Ne9
M3yyeHue noaBHKHOM KAPTHI 3BE3/HOI0 HelA.

CamocrosiTesbHast padora

N3yuenne TeopeTndeckoro Marepuaina: 3BE3Ibl, HX OCHOBHBIE XapakTepucTuku. CoOBpeMEHHBIE
IIPEJICTABICHNS O IPOUCXOXKIEHUHU U 3Boimonny CosHIa u 3BE€374. ODTanbl *KU3HU 3BE31. Muteunsiii [Tyte —
Hama ["amaktuka. Tunel ranaktuk. Paguoranaktuku u kBasapsl. Becenennas. Pacmmpenne Beenennol. 3akoH
Xab60ma. Teopust bonbioro B3peiBa. MacmtaOHas crpykrypa Beenennoit. MeraraiakTuka.
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OTBeTBI Ha BONIPOCHI
TectupoBanue

IIpoMe:kyTOUHAsI aTTECTALUS - IK3aMeH

Bcero:

174
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4. YCJIOBUSI PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHUIIVINHBI

4.1. Jnsa peanu3anum nporpamMmbl o0meoOpa3zoBareJbHOH AucHUIMHbl «PU3IUKA»

npeaycmoTper kaduner ®U3UKMU, ocHamEHbIi 000pyI0BaHHEM:

- HarsIIHble MOCOOMS (KOMIUIEKThl Y4eOHBIX TaOul, IulakaThl: «DHU3UYECKUue BEIUYUHBI U
dbyHaaMeHTanbHbIe KOHCTAHTBD», «MexayHaponnas cucrema eauaun CHy», «l[lepuoanyeckas
cucreMa xumudeckux oanemeHToB /[[.M. Menneneesa», NOPTPETHl BBIJAIOIIUXCA YYEHBIX-

(M3UKOB U aCTPOHOMOB);
TEXHUYECKUMHU CPEJICTBAMH OOYy4CHUS:

- WH(OPMAIMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;
- 9KPaHHO-3BYKOBBIC TIOCOOUS;
- JEMOHCTpAIMOHHOE 000pyAoBaHue (00IIero Ha3HAUCHUS);

- nabopaTtopHoe 000pyI0BaHUE (TEMAaTUIECKHE HAOOPHI).
4.2. HudopmanunoHHoe odecneyeHrue NPOrpaMmMbl

OcHOBHBIC HCTOYHUKH:

Msikuies I'. SI. @uszuka. 10 knace. bazoBblit u yrioyonennsiit yposuu / I'. SI. Mskuies, b. b.
byxoBues, H. H. Cotckuii. — 8-e uzn. — Mockaa : [Ipocsemienue, 2021. - 432 c. : uin. — 50 3Kk3.

Msikumes I'. 5. ®dusnka. 11 knace. bazoBsiit 1 yriayoneHustit yposuu / I'. 5. Msxumes, b. b.
byxosues, B. M. YUapyrun. — 8-e uzn. — Mocksa : [Ipocsemienue, 2022. - 432[4] c. : 1. — 50
JK3.

I[OHOJIHI/ITEJILHLIG HCTOYHUKH:

Jlorsurenko O. B. ®usuka : yueonuk / O. B. Jlorsunenko. — Mocksa : KanoPyc, 2022. — 437
c. — (Cpennee npodeccuonanpHoe obpasosanue). — URL: https://www.book.ru. — Pexum
JIOCTYIIA: TIO TIO/TUCKE.

[Munckuii A. A. @uszuka : yueOHuk / A. A. [Tunckuit, I'. FO. I'pakoBckuii ; mox o6mr. pexn. FO. U.
Huxa, H. C. [lypermeBoit. — 4-e uza., ucnp. — Mocksa : DOPYM : UHOPA-M, 2023. — 560
c. : w1 — (Cpennee npodeccronanbHoe oopasoBanue). — URL: https://znanium.com. — Pexxum
JOCTYTA: 1O TOJIITUCKE.

Tpodumona T. Y. Kpatkuii kypc ¢U3UKU ¢ MpUMepaMu pelieHus 3aaay : yaueoHoe nocoodue / T.
. Tpopumosa. — Mocksa : KnoPyc, 2021. — 279 ¢. — (Cpennee npogeccruoHanbHOe
obpazoBanue). — URL: https://www.book.ru. — Pesxum goctyma: mo moarucke.
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Tpodumona T. U. ®usnka : Teopus, penieHue 3a1a4, JSKCUKOH : yaeOHoe mocodue / T. U.
Tpodumosa. — Mocksa : KnoPyc, 2022. — 315 c. — (Cpennee npodeccnoHaabHOe
obpasosanue). — URL: https://www.book.ru. — Pexxum moctyma: mo mojmmcke.

Tpodumona T. Y. @usuka ot A g0 S. CnpaBounoe uzganue : cpaBoynuk / T. U. Tpopumosa.
— Mockaa : KaoPyc, 2022. — 301 ¢. — (Cpennee npodeccuonanbaoe oopazosanune). — URL:
https://www.book.ru. — Pexxum moctymna: mo mojmnmcke.

Jlorsunenko O. B. ®usuka. [Ipaktukym : yuedbnoe nocodue / O. B. JlorBuHenko. — MockBa :
KnoPyc, 2022. — 358 ¢. — (Cpennee npodeccuonanpaoe oopazosanne). — URL:
https://www.book.ru. — Pexxum pocrtymna: 1o monmcke.

HNHuTepHeT-pecypcesl

1. Onaaitn-niardopma s yyuredei videouroki.net

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJIbHOU JJUCIUILIAHBI

Pe3yabTaThl 00yueHus Pa3nen/Tema ®opmMbl 1 METOAbI KOHTPOJISI U
OLICHKH
JIMYHOCTHBIE
Pazgen 1, T1.1,1.2,1.3 - YCTHBIH OIpOC;
Pazpgen 2, T.2.1,2.2,2.3 -(pOHTATIBLHBII OIPOC;
Pazgen 3, 1.3.1, 3.2, 3.3, -OI[EHKa CaMOCTOSITEIILHBIX PadoT;
34,35 -OLICHKA BBITTOJIHEHUSI
Paznen 4, 1.4.1,4.2 1abopaTOPHBIX padoT;
Pazmen 5, T.5.1,5.2,5.3 -Ol[EHKAa MTPAKTHUYECKUX paboT
Paznen 6, 1. 6.1, 6.2 (pemieHHs KaueCTBEHHBIX,
Pazmen 7, 1.7.1,7.2 pacueTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 3a71a4);
-3a4eT
MeranpeamerHble
Pazmen 1, T1.1,1.2,1.3 - YCTHBIN OIpOC;
Paznen2,T.2.1,2.2,2.3 -(pOHTATBHBII OMPOC;
Pazgen 3, 1.3.1, 3.2, 3.3, -Ol[EHKa CaMOCTOSITENIbHBIX PadoT;
34,35 -OlIEHKA BBITIOJIHEHUS
Pasnen 4, 1.4.1,4.2 1a00paTOpHBIX PadoT;
Paznen 5, T.5.1,5.2,5.3 -OLICHKA MTPAKTUYECKUX PaboT
Pazpen 6, 1. 6.1, 6.2 (peleHus Ka4eCTBEHHBIX,
Paspnen7,1.7.1,7.2 pacueTHBIX, NPOPECCHOHATBHO
OpUEHTUPOBAHHBIX 33]1a4);
-3a4eT
IIpeameTHbIe

c(hOpMUPOBAHHOCTH TIPEJCTABICHUN O
pos U MecTe (HU3UKU M aCTPOHOMUHU

Pazmen 1,T1.1,1.2,1.3
Paznen2,T.2.1,2.2,2.3

- YCTHBIH OIIpOC;
-(pOoHTANIBHBIN 0IPOC;
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B COBPEMEHHON HAy4yHOW KapTUHE
MHUpPa, O CHCTEMOOOpasyrolel poiau
¢bu3MKK B pa3BUTUU ECTECTBEHHBIX
HAyK, TEXHUKA U  COBPEMEHHBIX
TEXHOJIOTHI, O BKJIQJI€ POCCUHUCKUX U
3apyOeXKHBIX  yYCHBIX-(QU3UKOB B
pa3BUTHE HaYyKH; MMOHHUMAaHHe
(U3HYECKON CYITHOCTH HAOIIOAaeMBIX
SBJICHUN MHUKpPOMHpA, MaKpoMupa u

MeramHpa; MOHUMAaHHe ponu
aCTPOHOMHH B HPaKTHYECKON
JeSITeTbHOCTH qeJIoBeKa u
JadbHEHIIEM  HAyYHO-TEXHUYECKOM
pa3BUTHH, poau bu3uKu B
dopMupoBanum Kpyrosopa u
byHKIMOHATBLHON IPaMOTHOCTH

YeIIOBEKa JUISl PEHICHUS PAKTHUCCKUX
3a/1a4;

Paznen 3, 1.3.1, 3.2, 3.3,
3.4,35
Paznen4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Paznen 7,1.7.1, 7.2

-OIICHKa CAaMOCTOSATENBHBIX padoT;
-OIIEHKA BBITIOJTHEHHUS
71a00paTOPHBIX padoT;

-Ol[EHKAa MTPAKTHYECKUX padoT
(pereHus KaueCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpPUECHTHUPOBAHHBIX 33]1a4);

-3a4eT

c¢(hOpMUPOBAHHOCTh YMEHHUH
pacnio3HaBaTh (DU3HUYECKUE SIBIICHUS
(mportecchl) W OOBACHATH HMX Ha
OCHOBE M3YYCHHBIX 3aKOHOB:
paBHOMEpPHOE M  PaBHOYCKOPEHHOE
IpSMOJIMHEHHOE JIBIDKEHUE,
CBOOOAHOE TMaJeHUE TeN, JBHKEHUE
o OKPY>KHOCTH, WHEPIIUS,
B3aMMOJICICTBHE Tel, KoyeOaTelbHOe
NBW)KEHUE,  PE30HAHC,  BOJIHOBOE
nBuxkeHue; Auddys3us, OpOyHOBCKOE
JBI)KEHUE, CTPOCHHUE >KUIKOCTEH U
TBEP/BIX TeJl, U3BMEHEHHE oObemMa Tel
Opu  HarpeBaHuM  (OXJIaXKACHUH),
TEIJIOBOE paBHOBECHE, HCIIApeHue,
KOH/ICHCAIIHS, TUTaBJICHHE,
KpUCTAITN3AIus, KUIIEHHE,
BJIQKHOCTh BO3/yXa, CBS3b CpeIHEH
KMHETUYECKOM DJHEPruM TEIUIOBOTO
JBIDKEHUS MOJIEKYJ ¢ aOCOJIIOTHOM
TEMIIePaTypOii, TOBHIIICHUE TaBICHUS
ra3a Mpu €ro HarpeBaHUH B 3aKPHITOM
cocyne, CBSI3b MEXKIY NapameTpamu
COCTOSIHUSL Tra3a B M30IIpoleccax;
JNIEKTPHU3AMS TeJ, B3aUMOCHCTBUE
3aps/i0B, HarpeBaHHe IPOBOJHUKA C
TOKOM, B3aUMOJICHCTBUE MAarHHUTOB,
AIEKTPOMarHUTHAs WHIYKIIHS,
JeicTBUE  MarHUTHOTO TIOJS  Ha
NPOBOJHUK C TOKOM M JABIKYLIUICS
3apsijI, AIEKTPOMArHUTHBIE KOJeOaHuUs

U BOJIHBI, npsSMOJIMHEHHOE
pacrpocTpaHeHHe CBETa, OTPaKEHHE,
peIoMIICHHE, uHTephepeHIys,

Pazpgen 1, T1.1,1.2,1.3
Paznen2,T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
3.4,35

Paznen 4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

- YCTHBIU OIPOC;

-(ppoHTaNBHEIA OMpOC;

-OLICHKa CaMOCTOATENbHBIX paboT;
-OLI€HKA BBIMIOJIHEHUS
71a00paTOPHBIX padoT;

-OLIEHKA IPAKTHYECKUX padboT
(perieHus KaueCTBEHHBIX,
pacueTHBIX, NPOPECCUOHATBHO
OpPUEHTHPOBAHHBIX 33J1a4);

-3a4ueT
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TQpaknus W TOJISIpH3alUs CBETa,
TUCTICPCHS CBETa;
(hOTOIIEKTPUUECKHIA addexr,
CBETOBOE JaBJICHHE, BO3HHUKHOBEHHE
JMHEWYIaTOTO CIIeKTpa aTroma
BOJIOpO/Ia, €CTECTBCHHAS u
UCKYCCTBEHHAS PAIMOAKTUBHOCTB;

BJIaJICHUC OCHOBOITOJIAralOIIUMHU
bu3HYECKUMU MOHATUSIMH u
BEJIMUMHAMU, XapaKTePU3YIOIIHMH
bu3nyecKrue Mpouecchl (CBSI3aHHBIMU
c MEXaHUYCCKUM JIBHOKCHUEM,
B3aUMOJICHCTBHEM Teq,
MEXaHHUYECKHMMHU  KOJCOAHUSIMH U
BOJIHAMH; ATOMHO-MOJICKYJIIPHBIM
CTPOCHHEM  BEIIECTBA, TEIIOBEIMHU
IPOIIECCaMH; AJIEKTPUYCCKUM |
MarHUTHBIM TIOJISIMH, JJICKTPUICCKUM
TOKOM, 3JIEKTPOMAarHUTHBIMH
KOJIEOAHUSIMH i BOJIHAMUY;
ONTHYECKUMH SIBIICHUSIMU;
KBAaHTOBBIMH SIBIICHUSIMH, CTPOCHUEM
aToma u aTOMHOTI0 sanpa,
PaIMOAaKTUBHOCTHIO); BJIaJICHHE
OCHOBOIIOJIArafOIMMHU
ACTPOHOMUYECKUMU MMOHSITHUSIMH,
MTO3BOJISIOIIUMHU XapaKTepU30BaTh
MIPOIIECCHI, MIPOUCXOISIIIHE Ha
3B€3/1aX, B 3BE3JHBIX CHCTEMax, B
MEXTATaKTHICCKON CpeJie; JBIKESHUE
HEOECHBIX TeJI, JBOJIIOLMIO 3BE3] H
Bcenennoii;

Pazpmen 1, T1.1,1.2,1.3
Pazpgen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
34,35
Pasnen4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7, 1.7.1, 7.2

- YCTHBIH OIIpOC;

-(ppoHTaNBHBIN ONpoC;

-OIICHKa CAMOCTOATENbHBIX padoT;
-OLICHKA BBIIIOJIHEHUS
nabopaTopHEIX paboT;

-OLICHKA NTPAKTUYECKUX PaboT
(peleHus Ka4eCTBEHHBIX,
pacyeTHbIX, NPO(eCcCHOHAIBHO
OpUEHTUPOBAHHBIX 3aja4);

-3a4eT

BIIAJICHUE 3aKOHOMEPHOCTSIMHU,
3aKOHAMM M TeopusiMH  (3aKOH
BcemupHoro tarorenus, I, II u III
3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOU DHEpIuu, 3aKOH
COXpAaHEHUs  HUMIYJIbCA, MPUHIHII
CyNEepPNO3ULIUU CHII, MPUHLUIT
paBHONIPaBHOCTH HWHEPIUATBHBIX
CHUCTEM  OTCUETAa; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPUI0  CTPOEHUS
BEILIECTBA, Ta30BbIE 3aKOHBI, NEPBbIU
3aKOH TEPMOJIMHAMUKH; 3aKOH
COXPAHEHUS DJIEKTPUUYECKOTO 3apsja,
3akoH Kynona, 3akon Owma s
y4dacTka 1emnu, 3akoH OMa Jisi TOJIHOM
ANIEKTPUYECKOM 1IeNH, 3aKOH Koy -
JleHla, 3aKOH  BJIEKTPOMATHUTHOMU

HHAYKIOUU, 3aKOH COXpPaHCHUA
SHEPrHH, 3aKOH  MPSIMOJIMHEHHOTO
pactpoCTpaHeHHss  CBeTa,  3aKOH

Pazmen 1, T1.1,1.2,1.3
Pazpgen2,T.2.1,2.2,2.3
Pazpmen 3, 1.3.1, 3.2, 3.3,
3.4,35
Paznen4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

- YCTHBIH OIIpOC;

-(poHTaNIBHBIN OIPOC;

-OIIEHKa CaMOCTOATENbHBIX PadoT;
-OLI€HKA BBITIOJTHEHUS
71a00paTOpHBIX PadoT;

-OLICHKA MTPAKTUYECKUX PaboT
(pereHust KaueCTBEHHBIX,
pacueTHBIX, NPOPECCHOHATBHO
OpPUEHTHPOBAHHBIX 33J1a4);

-3a4eT
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OTpaXXCHUA CB€Ta, 3aKOH
MMPCIOMJICHUA CB€Ta, 3aKOH
COXpaHCHHA OHEpPIHu, 3aKOH
COXpPaHCHUMA HMITYyJIbCA, 3aKOH

COXpaHEHHUs DIEKTPUUECKOro 3apsja,
3aKOH COXpPaHEHHUs MaccOBOI'O YMCIIA,
MOCTYJIaThI bopa, 3aKOH
PaAMOaKTUBHOIO paclaja); yBEpEHHOE
UCIIOJIb30BaHUE 3aKOHOB u
3aKOHOMEPHOCTEM  Npu  aHanuse
(bu3NYECKUX SIBJICHUN U MPOIIECCOB;

I[I5  yMeHue y4uUTBIBAaTH TI'PAHMIIBI
IPUMEHEHHUs M3YyYEHHBIX (PU3UYECKUX
MOJEJICH:  MaTepualbHas  TOYKa,
UMHEepLMajgbHas  CHUCTEMa  OTCYeTa,
UJCAIbHBIM Ta3; MOJEIU CTPOEHUs
ra3oB, JKHJKOCTEM M TBEpPABIX Tell,
TOYEYHBIM  JJIEKTPUYECKUH  3apsii,
AE€pHas MOJENb aToMa, HYKJIOHHas
MOJI€JIb aTOMHOT'O sJipa IIPU PELECHUN
du3nueckux 3anay;

Pazpmen 1, T1.1,1.2,1.3
Pazpgen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
34,35
Pasnen4,1.4.1,4.2
Pazpgen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

- YCTHBIH OIIpOC;

-(ppoHTaNBHBIH ONpoC;

-OIICHKa CAaMOCTOATENbHBIX padoT;
-OLICHKA BBIIIOJIHEHUS
nabopaTopHEIX paboT;

-OLICHKA MTPaKTUYECKUX PadboT
(peueHus Ka4eCTBEHHBIX,
pacyeTHbIX, NPo(ecCHOHAIBHO
OpUEHTUPOBAHHBIX 3a7a4);

-3a4eT

[16  BnaneHue OCHOBHBIMH
METOJAMM  HAy4YHOIO  IIO3HAHUf,
UCIIOJIb3YEMBbIMHU B ¢busuke:
IIPOBOJUTH IpPsIMBIE M KOCBEHHBIE
u3MepeHus:  (U3MYECKUX  BEIHYUH,
BBIOMpAass ~ ONTHMAIBHBIA  CIIOCOO
U3MEPEHUS] W HCIOJb3Yysl HM3BECTHBIC
METOABl  OLEHKM  IMOrPEIIHOCTEH
U3MEPEHUM, IPOBOJUTD UCCIEJOBAaHUE
3aBUCUMOCTEN (PU3MUECKUX BEIUYUH C
UCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH,
OOBSACHATH MOJIyYEHHBIE PE3YJIbTAThI,

UCTIONB3YS  (pU3MYEeCKHe  TEOopuH,
3aKOHEI U IIOHATHS, U J€JIATh BHIBOILL;
coOnrofath mpaBWia 0E30MacHOTO

Tpy/la IIPU IPOBENCHUH MCCIEIOBAaHUI
B paMKax y4eOHOro 3KCIepuMEeHTa U
y4eOHO-UCCIIeI0BATENbCKOM

NEeSITeIbHOCTH €  HCHOJIb30BAHUEM
1 (ppoBbIX HW3MEPUTEITBHBIX
YCTPOKCTB u 71a00paTOPHOTO
o0opynoBanusi;  c(hOPMHUPOBAHHOCTh

HpCI[CTaBJ'ICHI/Iﬁ 0 MCTOJaX IMOJYUCHUA
HAaYYHBIX aCTPOHOMHWYCCKUX 3HaHI/II\/'I;

Pazpgen 1, T1.1,1.2,1.3
Pazmen2,T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
3.4,35

Paznen 4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

- YCTHBIN OIPOC;

-(ppoHTaNBHEIA OMpOC;

-OLICHKa CaMOCTOATENbHBIX paboT;
-OLI€HKA BBIMIOJIHEHUS
71a00paTOPHBIX padoT;

-OLIEHKA IPAKTHYECKUX padboT
(perieHus KaueCTBEHHBIX,
pacueTHBIX, NPOPECCHOHATBHO
OpPUEHTHPOBAHHBIX 33J1au4);

-3a4eT

c(OPMHPOBAHHOCTh YMEHUS pelaTh
pacueTHble 3a/laydl C SBHO 3aJaHHOU
¢u3nueckoil MOJenblo, HUCHOJb3Ys
¢buznyeckue 3aKOHBI M MPUHLMUIIBI, Ha
OCHOBE AaHaJIM3a YCJIOBHS 3aJayu
BbIOMpaTh  (U3HYECKYI0  MOJIENb,

Pazpmen 1, T1.1,1.2,1.3
Pasznen 2, T.2.1,2.2,2.3
Pazgen 3, 1.3.1, 3.2, 3.3,
3.4,35
Paznen4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3

- YCTHBIH OIIpOC;

-(ppoHTANIBHBIN 0MPOC;

-OIIeHKa CaMOCTOATENbHBIX padoT;
-OLI€HKA BBIMIOJIHEHUS
n1a00paTOpHBIX PadoT;

-OIICHKA MTPAKTUYECKUX PaboT
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BBIZICTATE (DU3NYECKHE BEIMYHHBI H
dopmynbl, HEOOXOOUMBIE IS ee
pelIeHus,, NPOBOAWUTH pacyeThl |
OLICHUBATh PEATBLHOCTh MOJIYYEHHOTO
3HaUCHHA (U3MYECKOH  BEIMYUHBI,
pemiaTh ~ KauecTBEHHbIE  3aJlayu,
BBICTpanBast JIOTUYECKU
HEMPOTHUBOPEUHUBYIO HEMOYKY
pacCyXJICHUH C OTIOPOH HAa N3yYECHHBIC
3aKOHBI, 3aKOHOMEPHOCTHU U
bu3nyeckne sIBICHNUS;

Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

(pemieHns KaUECTBEHHBIX,
pacyeTHbIX, NPodecCHOHATBHO
OPHEHTHPOBAHHBIX 3a/1a4);
-3a4eT

c(hOpMUPOBAHHOCTh YMEHHUS
NPUMEHSTH TOJIYYCHHBIC 3HAHUS IS
OOBSICHEHUSI  YCJIOBHHM  MpPOTEKaHUS
Gu3HYECKUX SIBICHUA B TPHUPOJIC H
TUIS MPUHSITUS MPAKTUYECKHUX
peueHui B NOBCEAHEBHOM KU3HU IS
obOecrieueHuss  0€30MACHOCTH  TNPHU
oOpailileHun ¢ OBITOBBIMH NpuOOpamMu
U TEXHHUYECKUMU  YCTPONCTBaMH,
COXPAHCHHUS 3JI0POBbS M COOJIOJCHUS
HOPM SKOJIOTHYECKOTO MOBEACHUS B

Pazpgem 1, T1.1,1.2,1.3
Pazmen2,T.2.1,2.2,2.3
Pazgen 3,1.3.1, 3.2, 3.3,
3.4,35

Paznen 4,1.4.1,4.2
Paznen 5, T.5.1,5.2,5.3
Pazgen 6, 1. 6.1, 6.2
Pazgen 7,1.7.1, 7.2

- YCTHBIN OMpOC;

-(ppoHTaNBHBI OMpOC;

-OlIEHKa CaMOCTOSITeNIbHBIX PadoT;
-OLI€HKA BBIMIOJIHEHUS
71a00paTOPHBIX padoT;

-OLIEHKA IPAKTHYECKUX padboT
(penieHus KaueCTBEHHBIX,
pacueTHBIX, NPOPECCUOHATBHO
OpPUEHTUPOBAHHBIX 3a71a4);

-3a4eT

OKpYXKarolllel  cpele;  MOHMMaHUE

HEOOXOIMMOCTH MIPUMEHEHUS

JOCTUXKEHUN (U3UKM M TEXHOJOTUM

TS palMOHAIBHOTO

MPUPOOTIOTB30BAHMS;

c(hOpMUPOBAHHOCTH cooctBennoit | Pasmen 1, T1.1, 1.2, 1.3 - YCTHBIN OIpPOC;

MO3UITUHN o OTHOIIICHUIO K | Pazgen 2, T.2.1,2.2,2.3 -(pOHTANBHBIHA OMPOC;
buzngecKoit undopmanuu, | Paznen 3, 1.3.1, 3.2, 3.3, -OLIEHKAa CaMOCTOATEIbHBIX padoT;
MOJTy4aeMO M3 pa3HbIX MCTOYHUKOB, | 3.4, 3.5 -OLIEHKA BBIIIOJIHEHHS
yMeHMH  ucrnonb3oBath uudpossie | Pasnen 4, 1.4.1, 4.2 1abopaTopHbIX padoT;
TEXHOJIOTUH IS nowucka, | Pazgen 5, T.5.1,5.2,5.3 -Ol[EHKAa MTPAKTHUYECKUX paboT

CTPYKTYpUPOBAHUSI, UHTEPIIPETALUN U
NpeCTaBiIeHUss Y4eOHOH W HaydHO-
HOMYJISIPHOM MH(pOpMaI; pa3BUTHE

Pa3zgen 6, 1. 6.1, 6.2
Pazgen 7, 1.7.1, 7.2

(peteHns Ka4eCTBEHHBIX,
pacyeTHbIX, NPo(ecCHOHATBHO
OpPUEHTUPOBAHHBIX 3a71a4);

YMEHMM  KpUTHYECKOTO  aHalIMu3a -3a4eT

noJjiyyaeMoi nHpopmanuu;

OBJIQJICHME yMEHUsIMU  paboTaTh Pazgen 1, T1.1,1.2,1.3 - YCTHBIN OMpPOC;

Ipynmne ¢ BbIIOJHEHWEM pasnuusbl Paznmen 2, T.2.1,2.2,2.3 -(ppoHTaNBHBIH Onpoc;
COIATLHBIX pouieit, mnanuposal Paznmen 3, 1.3.1, 3.2, 3.3, -OIIEHKAa CaMOCTOATEIBHBIX padoT;
paboty IpyIIIBL, paunonansy 3.4, 3.5 -OLI€HKA BBIMIOJTHEHUS
pacnpenensirb JIeSTEIbHOCTD Paznen 4,1.4.1,4.2 1abopaTopHbIX pabdoT;
HECTaHJApTHBIX cUTyanusax, aneksatH Pazpen 5, T.5.1,5.2,5.3 -Ol[EHKAa MTPAKTHUYECKUX padoT
OIlIEHUBAaTh BKJIa KaXKII0TO Ky Paznmen 6, 1. 6.1,6.2 (pemeHUs KAa4eCTBEHHBIX,
Y4acTHUKOB  TIpymnnsl B peueny Paspen 7, 1.7.1, 7.2 pacyeTHbIX, NPo(hecCHOHATBHO

paccMaTpuBaeMoi MPoOIEMBI.

OpUEHTUPOBAHHBIX 3a71a4);
-3a4eT
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